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INTRODUCTION

This report discusses the radioactive discharges from Unit 1 and Unit 2 of the
Donald C. Cook Nuclear Plant (CNP) during 2006. - This is in accordance with the
requirements of CNP Technical Specification 5.6.3.

The table below summarizes the pertinent statistics concerning the Plant's operation during
the period from January 1, 2006, to December 31, 2006. The data in this table and the
descriptive information on plant operation are based upon the. respective Unit's Monthly
Operating Reports, Performance Indicators and Control Room Logs for 2006.

Parameter . Unit 1 Unit 2
Gross Electrical Energy Generation 7,551,146 8,664,097
(Megawatt Hour (MWH)) . . o ‘
Unit Service Factor R o B - 828 88.3
(Percent (%)) )
- Unit Capacity Factor : 82.0 88.9
(Maximum Dependable Capacity (MDC)) Net (%) 1

Unit 1 entered the reporting period in Mode 1 at Nominal Full Power (NFP). Small
power. adjustments were made to facilitate' main turbine valve testing throughout the year.
The unit-experienced a Technical Specification shutdown on July 30, 2006, due to high
Containment temperature. The unit attained criticality on August 2, 2006, and returned to
NFP on.August 3, 2006. The unit commenced end of cycle coast down load reduction on
August 18, 2006, and entered scheduled U1C21 refueling outage on September 16, 2006.
The unit attained criticality on November 10, 2006, and attained NFP on November 11,
2006. The unit exited the reporting period at NFP.

Unit 2 entered the reporting period in Mode 1 at NFP. Small power adjustments were
made to facilitate main turbine valve testing throughout the year. The unit entered
scheduled U2C16 refueling outage on March 25, 2006. The unit attained criticality on
May 6, 2006, and attained NFP on May 10, 2006. Power was reduced to 80% on
September 1, 2006, to allow for repairs of A-North Main Condenser waterbox. Repairs
were completed and the unit returned to NFP on September 3, 2006. The unit exited the
reporting period at NFP.

RADIOACTIVE RELEASES AND RADIOLOGICAL IMPACT ON MAN

Since a number of release points are common to both units, the release data from both units
are combined to form this two-unit, Annual Radioactive Effluent Release Report.
Appendix Al.1 through A2.4 of this report present the information in accordance with
Section 5.6.3 of Appendix A to the Facility Operating Licenses, as specified in the
Technical Specifications, Regulatory Guide 1.21 and 10 CFR Part 50, Appendix 1.

The "MIDAS System" is a computer-code that calculates doses due to radionuclides that
were released from the CNP.



All 11qu1d and gaseous releases were well within Offsite Dose Calculation Manual (ODCM)
limits and Federal Limits.

There were no abnormal liquid or gaseous releases.

Liquid Releases

During 2006 there were 64 liquid batch releases performed. During the first quarter there
were 15 liquid batch releases. During the second quarter there were 16. During the third
quarter there were 16. During the fourth quarter there were 17.

Estimated doses (in miHirem) to maximally exposed individuals via the liquid release
pathways are given in Appendix A1l.2 of this report.

Gaseous Releases

During the first quarter of 2006 there were two batch releases from Waste Gas Decay Tanks
(GDT), one Containment Purge release, and 69 Containment Pressure Reliefs (CPR).
During the second quarter there were five batch releases from GDTs, two containment
purges, and 63 CPR." During the third quarter there were four batch releases from GDT,
three containment purges, and 61 CPR. During the fourth quarter there was one batch
release from Unit 1 containment purge and 67 CPR. CPR continue to be listed as batch
releases as described in Nuclear Regulatory Commission Inspections 50-315/89016 (DRSS)
and 50-316/89017 (DRSS). Doses continue to be calculated utilizing continuous criteria as
allowed by NUREG-0133. ‘There were a total of 11 GDT, seven contamment purges and
260 CPR gaseous batch releases made dunng 2006. : o

In calculating the dose consequences for continuous and batch gaseous releases during
2006, the meteorological data measured at the time of the release were used.

The estimated doses (in millirem) to maximally exposed individuals via the gaseous release
pathways are given in Appendix Al.2 of this report. For individuals that are within the site
boundary, the occupancy time is sufficiently low to compensate for any increase in the
atmospheric diffusion factor above that for the site boundary.

Solid Waste Disposition

There were 64 shipments of radioactive waste made during 2006. This included shipments
made from the site and the various radioactive waste processors to the ultimate disposal site.

METEOROLOGICAL

Appendices A2.1, A2.2, A23, and A2.4 of this report contain the cumulative joint
frequency distribution tables of wind speed and wind direction, corresponding to the various
atmospheric stability classes for the first, second, third and fourth quarters of 2006. Hourly
meteorological data is available for review and/or inspection upon request.



IV.  OFFSITE DOSE CALCULATION MANUAL (ODCM) CHANGES
The Offsite Dose Calculation Manual, PMP-6010-OSD-001, was revised during the report
period. Copies of Revisions 20 and 21 are included as part of the report.
V. TOTAL DOSE
Section 3.2.5 of the ODCM requires that the dose or dose commitment to a real individual
from all uranium fuel cycle sources in Berrien County be limited to no more than 25
millirem to the total body or any organ (except the thyroid, which is limited to no more than
75 millirem) over a period of 12 consecutive months to show conformance with the
- requirements of 40 CFR Part 190. The maximum cumulative dose to an individual from
liquid and gaseous effluents during 2006 was well within the ODCM limits. Measurements
using thermoluminescent dosimeters (TLD) at 11 offsite stations indicate that the dose due
to direct radiation is consistent with preoperational and current control (background) levels.
This is fully evaluated in the Annual Radiological Environmental Operating Report.
The annual dose to the maximum individual will be estimated by first, summing the
quarterly total body air dose, the quarterly skin air dose, the quarterly critical organ dose
from iodines and particulates (I&P), the quarterly total body dose from 11qu1d effluents, the
quarterly critical organ dose from liquid effluents, and the Radiological Environmental
Monitoring Program onsite direct radiation TLD data. These quarterly values will be
summed and compared to the annual limit. The table that follows here represents the above
verbal description:
Dose 1% Quarter 2 Quarter 3" Quarter 4™ Quarter
Total Body or any organ (1&P) | 2.22E-02 7.39E-02 1.03E-01 7.15E-02
Total Body (Air) 2.90E-04 1.50E-04 1.80E-03 3.40E-04
Skin (Air) 6.30E-04 5.90E-04 - 3.70E-02 5.60E-04
Total Body (liquid) 5.27E-03 8.82E-03 5.08E-03 6.87E-03
Maximum organ (liquid) 5.38E-03 8.86E-03 5.09E-03 | 6.99E-03
Direct Radiation 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Total 3.38E-02 ] 9.23E-02 1.52E-01 | 8.63E-02
Cumulative Total Dose (Total Body or any other organ) mrem 3.64E-01
Annual Dose Limit (mrem) , 2.50E+01
Percent of Limit 1.46E+00
VL.  RADIATION MONITORS INOPERABLE GREATER THAN 30 DAYS
There were no radiation monitors inoperable for greater than 30 days while there was a
release via that pathway.
VII. CONCLUSION

Based on the information presented in this report‘ it is concluded that the CNP Units 1 and 2
performed their intended design function with no demonstrable adverse affect on the health
and safety of the general public.



2006 Effluent and Waste Disposal Annual Report

SUPPLEMENTAL INFORMATION

Facility: Donald C. Cook Nuclear Plant
Licensee: Indiana Michigan Power Company

1

REGULATORY LIMITS

Noble Gases

The air dose in unrestricted areas due to noble gases
released in gaseous effluents shall be limited to the
following: : :

1.1.1 During any calendar quarter, to £ 5 mrad for gamma
radiation and < 10 mrad for beta radiation.

1.1.2 During any calendar year, to £ 10 mrad for gamma
radiation and < 20 mrad for beta radiation.

Iodines - Particulates

The dose to a member of the public from radioiodines,
radioactive materials in particulate form, and
radionuclides other than noble gases with half-lives

greater than eight days in gaseous effluents released to
unrestricted areas shall be limited to the following:

1.2.1 During any calendar quarter to < 7.5 mrem to any
organ.

1.2.2 During any calendar year to < 15 mrem to any organ.
Liquid Effluents

The dose or dose commitment to an individual from
radioactive material in liquid effluents released to

unrestricted areas shall be limited:

1.3.1 During any calendar quarter to < 1.5 mrem to the
total body and to £ 5 mrem to any organ.

1.3.2 Dﬁring ény calendar year to £ 3 mrem to the total
body and to £ 10 mrem to any organ.

Al.1-1



2006 Effluent and Waste Disposal Annual Report

Total Dose

The dose or dose commitment to a real individual from all
uranium fuel cyéle sources is limited to £ 25 mrem to the
total body or any organ ‘(except the thyroid, which is
limited to < 75 mrem) over a period of 12 consecutive
months.

MAXIMUM PERMISSIBLE CONCENTRATIONS
Gaseous Effluents

The dose rate due to radicactive materials released:in
gaseous effluents from the site shall be limited to the
following: :

2.1.1 For noble gases: < 500 mrem/yr to the total body and
< 3000 mrem/yr to the skin. ’

2.1.2 For all radioiodines and for all radioactive'
materials in particulate form and radionuclides
(other than noble gases) with half-lives greater than
eight days: < 1500 mrem/yr to any organ. :

The above limits are provided to insure that radiocactive

material discharged in gaseous effluents will not result in

the exposure of an individual in an unrestricted area to

annual average concentrations exceeding the limits in

10 CFR Part 20, Appendix B, Table 2, Column 1.

Liquid Effluents

The concentration of radiocactive material released at any
time' from the site to unrestricted areas shall be limited
to the concentrations specified in 10 CFR Part 20,

Appendix B, Table 2, Column 2, for radionuclides other than
dissolved or entrained noble gases. For dissolved or
entrained noble gases, the concentration shall be limited

to 2 x 107 pCi/ml total activity.

Al.1-2



2006 Effluent and Waste Disposal Annual Report

AVERAGE ENERGY

The average energy (E) of the radionuclide mixture in
releases of fission and activation gases as defined in
Regulatory Guide 1.21, Appendix B, Section A.3 is not
applicable because the limits used for gaseous releases are
based on calculated dose to members of the public.- Release
rates are calculated using an isotopic mix from actual
samples rather than average energy.

MEASUREMENTS and APPROXIMATIONS of TOTAL RADIOACTIVITY

Fission and Activation Gases

"Sampled and analyzed on a 40896 channel analyzer and HpGe
"detector. Tritium analysis is performed using liquid

scintillation counter.
Iodines

Sampled on iodine adsorbihg—media'and analyied on a 4096
channel analyzer and HpGe detector. -

Pérticuléfes‘

Sampled on a glass filter and analyzed on a 4096 channel
analyzer and HpGe detector. . Sr-89 and Sr-90 analyses
performed by offsite vendor.

Liquid Effluents

Sampled and analyzed on a 4096 channel analyzer and HpGe
detector. Tritium analysis is performed using. liquid
scintillation counter. Fe-55, Sr-89 and Sr-90 analyses
performed by offsite vendor. Ni-63 is also currently being
analyzed by the offsite vendor in response to evaluation of
the 10 CFR 61 sample results.

O Al.1-3



- 2006 Effluent and Waste Disposal Annual Report

BATCH RELEASES
Liquid

5.1.1 Number- of batch

[
o

releases
releases
releases
releases

N
(2R e)]

=
~J

releases:

in the 1°" quarter, 2006
in the 2™ quarter, 2006
in the 3* quarter, 2006
in the 4" quarter, 2006

5.1.2 Total time period for .batch releases:

10,341 minutes

5.1.3 Maximum time for a batch release:

231 minutes

5.1.4 Average time period for batch release:

-162 minutes

5.1.5 Minimum time period for a batch release:

121 minutes

5.1.6 Average stream flow during periods of release of

effluent into a flowing stream:

7.77E+5 gpm circulating water

Al.1-4



2006 Effluent and Waste Disposal Annual Report

Gaseous

5.2.1 Number of batch releases:

72 releases in the 1°° quarter; 2006
70 releases in the 2™ quarter, 2006
68 releases in the 3" guarter, 2006
68 releases in the 4 quarter, 2006

5.2.2 Total time périéd fér batch releases:
15,909 minutes

5.2.3 Maximum time for a batch release: --
2,053 minutes

5.2.4 Average time period for batch releasé:
57.2 minutes

5.2.5 Minimum time period for a batch release:

5 minutes

Al.1-5



2006 Effluent and Waste Disposal Annual Report

ABNORMAL RELEASES
Liquid
6.1.1 Number of Releases:

1% Quarter 2" Quarter 3% Quarter 4" Quarter
0 0 0 . 0

6.1.2 Total activity released (Ci):

-15% Quarter 2™ Quarter 3™ Quarter 4" Quarter
) 0 0 0 ) 0

Gaseous

6.2.1 Number of Releases: )

. 1% Quarter 2™ Quarter 3% Quarter 4% Quarter
0 . -0 -0 .0
6.2.2 Total activity released (Ci):
15t Quarter ~ 2" Quarter = 3* Quarter 4 Quarter
0o o0 0 - 0

Al.1-6



2006 EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
GASEOQOUS EFFLUENTS-GROUND LEVEL RELEASES

CONTINUOUS MODE

| H3 | Ci | 3.97E+01 | 8.23B+01 | 6.34E+01 | 9.12E+01

hme e eiasmens 1 oLl TTIIIIIIITTT I
Tees I I S e T
e
xmem e T I e T
| XE133 1 Ci | L.66B-01 | 4.70E-02 | 4.84E400 | -—-immmmm |
TxEes e[ e T I e T
|Total for Period | Ci | 3.99E+01 | 8.23E401 | 1.08E402 | 9.12E+01 |

[2. IODINES l | ] I | l
| 1131 1 Ci | ———e=m | 3.19E-07. | 7.22E-05 | 4.91E-04 |
| 1132 1 Ci | ecmemm | —memee—= | 4.10E-07 | .1.02E-04 |
| 1133 i | e e 8.95B-06 | e |
|Total for Period | Ci | -------— | 3.198-07 | 8.16E-05 | 5.93E-04 |

| MN54 | Ci | 3.75E-08 | ~—=-——-—- | mmm—— - R |
| coss 1 CL | 1.81E-08 | emmmmm—— | mmmmee_ | el
| cogo  ei | 3.738-07 | emmmmmm | el lIIIIl
| AG110m 1 CL | L1.38E-08 |  —mmmmmmm | mmmee___ LIl
\ cs13d 1 Ci ] 7.858-08 |  emmmmmmm | e | e
| cs137 1 Ci | 1.56B-05 | -ccocoom | 1.48E-07 | —meeooe |
|Total for Period | Ci | 1.61E-05 | —-ccemn= | 1.48B-07 | --coooe |

* DENOTES SUPPLEMENTAL ISOTOPES

Al.1-7



2006 EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
GASEOUS EFFLUENTS-GROUND LEVEL RELEASES

BATCH MODE

|Nuclides Releésedl Unit | 1lst Quarter| 2nd Quarter| 3rd Quarter| 4th Quarter|

| H3 i Ci [ 1.29E-01 | 4.00E-01. | O5.95E-01 .| 4.50E-02 |
| BRO1 | ci | 1.22B-01 | 5.678-02 | 2.05E-01 | 2.11E-01 |
| kR85 | cCi | 1.52E400 | 1.30E400 | 2.22B400 | ----mem |
| XEL3IM | Ci | 6.558-03 | 1.19B-03 | —mmmmmm- | —mmmmoem |
| XEI3M . 1 Ci | 2.688-03 | 1.72E-03 | mmmememm | —emmmmmm |
| xE133 .| ci | 8.50E-01 | 4.118-01 | 6.84E-01 | 6.78E-02 |
| XE135 | cCi | 5.258-03 | 1.558-03 |. 3.91E-03 | 1.328-03 |
|Total for Period | Ci | 2.64E400 | 2.176400 | 3.71E400 | 3.258-01 |
|2. ToDINES 1 0o
| 1131 . 1Gi | ecmeem | ceceeee | 1.72B-06 | 3.548-05 |
|Total for Period | Ci | =-mmomom | —--==z= | 1.72E-06 | 3.56£-05 |

Al.1-8



© 2006 EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
GASEOUS EFFLUENTS-SUMMATION OF ALL RELEASES

| | | Units | 1st | 2nd | 3rd | 4th |Est.

| | | | Quarter | Quarter | Quarter | Quarter |Total |
I | l | | f |Error, % |
JA.|FISSION AND | | I ! I ] |
| |ACTIVATION GASES | | | l I 1 ' I

|2.{Average release |uCi/sec| 3.52E-0Q01| 2.31E-01| 6.01E+00| 3.52E-02]| "
| lrate for period | [ | ! | I !

|3.|Percent of |%$ Gamma| 2.40E-02| 5.24E-03] 6.38E-02| 1.13E-02] ‘ |
| lapplicable limit’| Beta | 1.10E-02| 8.91E-03| 5.33E-01} 2.24E-03] C

|2. |Average release JuCi/sec| 0.00E+00| 4.06E-08| 9.30E-06| 6.62E-05}
|  lrate for period | f | ! | ! !

i1.|Particulates wit?l Ci | 1.61E-05} 0.00E+00| 1.48E-07| 9.72E-061] 11.3 |
| lhalf lives>8 days| | [ | J I |

"12.|Average release |uCi/sec| 2.07E-06] 0.00E+00| 1.86E-08| 1.22E-06]|

| |rate for period '} . J I | f [ l

|3.|Percent of | % | 2.95E-01| 0.00E+00| 1.37E+00| 9.53E-01] °
|  lapplicable limit”| | | | | | |

|4.]Gross alpha | Ci [<1.13E-06|<1.02E-06|<1.04E-06|<8.639E-07

|  lradiocactivity [ i I | | f |
{D. | TRITIUM [ ! I ! | | J
[1.]Total Release | Ci | 3.99E+01} 8.29E+01] 6.40E+01| 9.11E+01! 10.6

|2.|Average release |uCi/sec| 5.13E+00| 1.05E+01] 8.05E+00| 1.15E+01]
| lrate for period | l | ! I | '

|3.|Percent of | % | 2.95E-01| 9.85E-01| 1.37E+00| 9.53E-01}

| lapplicable limit” | | I l l o |

" Applicable limits are expressed in terms of dose. See Appendices Al.2-1
through Al.2-4 '

Al.1-8



2006 EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
LIQUID EFFLUENTS
CONTINUOUS MODE

| H3 | ci 1 1.64E#02 | 3.30E402 | 2.31E+02 | 12.80E+02 |
| oRST 1 Gi | --eeeme- | 3.41E-04 | 9.578-05 | 2.11E-04 |
| MNs& 1 Ci | S5.72B-06 | 4.938-06 | 9.978-06 | 2.958-05 |
| FESS 1 CL | —mmmme-= | =m-mm--- | 5.908-04 | 1.085-05 |
| FESS. | Gi | -mmmme-= | —m=-me-= | 1.08E-05 | §.265-06 |
| 057 1 Ci | 4.828-06 | ------- | 1.738-06 | 4.158-05 |
| coss  cici | 1.938-04 | 8.018-04 | 1.88E-03 | 1.248-02 |
| COB0 i ci | 1.58E-04 | 2.42E-04 | 1.778-04 | 5.718-04 |
| NI63 1 Ci | ---m-m- | 4.195-04 | 3.388-04 | 5.96E-06 |
. Nes o+ |oCL | emtemmmm fevmcccmiio |- seocsil | .95E-05 |
| #m95 | ci | —-—---m- | 2.558-06 | 2.358-06 | 3.678-06 |
| N89S g CL | —————mm= | 3.66B-06 | 8.16E-06 | 1.288-05 |
| RG1loM 1 i | 1.028-05 | 2.48E-04 | 1.728-05 | 5.09E-05 |
| sBi24 1 Ci | se-----m | 4.598-06 | 2.148-06 | 2.91E-05 |
| sBlzs 1 Ci | 4.26B-05 | 4.14E-05 | 7.41E-05 | 3.728-04 |
| I131 | CL )| oo | i | 4.16B=06 | —emeemee |
| Cs13¢ 1 Ci | 1.87B-05 | —m-oee- | 2.07E-06 | 2.815-05 |
| es137  Qci | 2.06E-05 | 1.84E-05 | 2.72E-06 | 3.36E-05 |
| HE133 1 Ci | e | 5.84E-06 | ——eoooe | 7.00E-06 |
| %xE133m | Ci | emmmmeem | cmmmmcee | cccccoos | 1.44E-05 |

* DENOTES SUPPLEMENTAL ISOTOPES

Al.1-10
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2006 EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

BATCH MODE
| | Units | 1st | 2nd { 3rd | 4th |Est. |
| | o | Quarter | Quarter | Quarter | Quarter |Total |
(. | | | l | |Error, %|
|A.|]FISSION AND | f i | | | |
| |ACTIVATION | | | ’ l I | |
| | PRODUCTS | | o | - o l l
[1.]Total Release | Ci | 4.54E-04| 2.13E-03] 3.21E-03] 1.38E-02]| 12.6 |
|2.|Average diluted |JuCi/ml | 7.34E-11| 2.94E-10} 3.75E-10| 1.63E-09| |
| |concentration ¥ I o | [ o [
| |lduring period | I | | | | |
|3.|Percent of. . | % I 1.73E-03| 2.60E-03| 2.09E-03} 1.07E-02] ‘ |
| |applicable limit | | [ | l [ !
|B. | TRITIUM [ | | | I l I
|1."|Total Release | Ci |. 1.64E+02| 3.30E+02| 2.31E+02] 2.80E+02] 10.1 |

12.|Avefage diluted [(uCi/ml.| 2.65E—05l 4.56E~-05] 2.70E-05| 3.32E-05] ]
|  |concentration . | I | I | I |-
|  Jduring.period ] [ T | | . ! |

|3. [Percent of | %.. | 2.65E+00.].4.56E+00| 2.70E+00]|. 3.32E+00} )
f lapplicable limit | P s

{C. |DISSOLVED AND | | | | ’ | o o
| |ENTRAINED GASES | | | ! I J I

|2. |Average diluted |uCi/ml | 0.00E+00| 8.07E-13| 0.00E+00| 2.53E-12} |
| |concentration | | | I | B 1
| |during period | ! | I | I I

|3.|Percent of | % | 0.00E+00] 4703E-07| 0.00E+00| 1.27E-06]
|  lapplicable limit | ! I T | |

!D.[GROSS ALPHA | Ci  |<8.00E-05|<8.24E-05|<8.51E-05/<9.00E-05] N/A |
|  |RADIOACTIVITY [ | I o i f |
| |TOTAL RELEASE | | | o | [ i

|E. [VOLUME OF WASTE | Liters| 8.77E+05! 9.03E+05] 9.33E+05| 89.87E+05] 2.00 |

| |RELEASED ! l | ! L | l

F. |VOLUME OF |
[ DILUTION WATER |
|USED DURING | | | t | ’ |
| PERIOD l



2006 EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES
: CONTINUOUS MODE

[ | Units | 1st | 2nd | 3rd | 4th ' |Est.

J
| | ! | Quarter | Quarter | Quarter | -Quarter |Total |
b | I [ | | - |Error, %|
|A. |FISSION AND | f | I i f o
| |ACTIVATION | | | | ! A
| | PRODUCTS | | o | ' | | |
|1.|Total Release | Ci | 0.00E+00} 0.00E+00| 0.00E+00] O OOE+OO] N/A |

|2. |Average diluted |uCi/ml | 0.00E+00} 0.00E+00} 0.00E+00] 0.00E+OOI
| | concentration | : . )
| Jduring period J | | [ | o f

|3.|Percent of | % | 0.00E+00]| 0.00E+OO] 0.00E+OOI 0.00E+00]
| Jjapplicable limit | | I [ | |

|2.|Average diluted [uCi/ml | 4.4S8E-10| 2.71E-10| 7:12E-11} 0.00E+00} ’ |
| |concentration ! U B | | - !
|  Jduring period [ ! I I | o

|3. | Percent of .- % | 4.49E—05| 2.71E705] 7.12E-06] 0.00E+00 | ,
[ lapplicable limit | . . |. . [ o I I

|C.|DISSOLVED AND | | | O Ny |
| |ENTRAINED GASES | | f [ | o

[2.|Average diluted. |uCi/ml | 0.00E+00| 0.00E+00| 0.00E+00]| 0.00E+QO! : |
| Jconcentration | | I | N f !
| lduring period | | ! ! I | |

|3.|Percent of ! % ] 0.00E+00| 0.00E+00| 0.00E+00! 0.00E+00}

| lapplicable limit | s ] l ! l I

e e e e e e e o e e o e e e - T T T v P T P

ID. |GROSS ALPHA | Cci |<1.95E-02]<2.35E-02/<2.38E-02|<3.01E-02| N/A |
|  |RADIOACTIVITY X | | I | I

[ |TOTAL RELEASE | } I ! | |

|E. |VOLUME OF WASTE | Liters]| 5.29E+O7[ 3.46E+07| 2.12E+07| 0.00E+00] 2.00 |
|  |RELEASED f | o | | o |
|F. | VOLUME OF |
| |DILUTION WATER |
| |USED DURING i
|  |PERIOD f



2006 Effluent and Waste Disposal Annual Report

Solid Waste and [rradiated Fuel Shipments

Solid Waste Shipped Offsite for Burial or Disposal

1) Type of Waste Unit Estimated Estimated Total Error, %
amount
a) Spent resins, filters, sludge, m® 1.24E+01 1.00E+00
evaporator bottoms, etc. Curies 1.09E+02 3.75E+00
b) Dry compressible waste, m’ 1.82E+02 1.00E+00
contaminated equipment, etc. Curies 1.08E+01 6.48E+00
: ' m3 N/A N/A
c) Irradiated components, control Curies
rods, etc.
d) Other m® N/A N/A
Curies
2) Estimate of Principle Radionuclide Composition
a) Nb-95 2% Ni-63 30 % Sb-125 3%
Cs-137 3% Co58 8% Nb-95 1%
Fe-55 14 % H-3 10 %
Co-60 27 % Mn-54 2%
b) H-3 51% Mn-54 1%
Cs-137 3% Ni-63 11 %
Co-60 16 % Fe-55 13 %
Co-58 4% Sb-125 1%
3) Solid Waste Disposition
No. of Shipments Mode of Transportation Destination
10 Truck Barnwell, SC
54 Truck Clive, UT

4) Type of Containers used for Shipment: Containers used are excepted packages, Type A, Sea Land,

metal boxes, drums and high integrity containers.

| 5) Solidification Agent: There were no solidifications performed during this report period.

Al.1-13



2006 Effluent and Waste Dis

Rates

posal Annual Report Yearly Rel.ease

GASES

Fission and Activation Gases -

Total Release

5.26E+01 Curies

Average Release Rate

1.67E+00 pCi/sec

| % of Applicable Limits”

y 5.22E-02 %
B 2.78E-01 %

6.00E-04 Curies

JTodines ‘ Total I-131 Release
Average Release Rate 1.90E-05 pCi/sec
% of Applicable Limit™ - 1.80E+00 %
Particulates Total Release 2.60E-05 Curiesf
_ Averagé Release Rate 8.23E-07 pCi/sec
% of Applicable Limit 1.80E+00 %
LIQUIDS
Fission and Activation Products | Total Release 1.96E-02 Curies

Average Diluted Concentration

6.44E-10 pCi/ml

% of Applicable Limits”

Total Body 8.68E-01 %
Organ 2.63E-01 %

" Applicable limits are expressed in terms

50, Appendix I, dose limits.

Al.1-14
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Site Boundary and Nearest Residence Listing

The following distances were used in the calculation of the maximum
individual doses: - :

Sector Direction Boundary (Meters) Nearest Residence (Meters)

A N 651 659
B NNE 617 660
c CNE 789 943
D ENE 1497 - 1747
E E o S1274 o 1716
o ESE 972 1643
G SE 629 .. .. 1640
H SSE 504 | o 964
J S 504 . 997
K ssw 629 . e
Al.1-15



Summary of Maximum Individual Doses

First Quarter 2006

EFFLUENT APPLICABLE ESTIMATED AGE LOCATION % OF LIMIT

ORGAN DOSE (mrem) | GROUP | DISTDIR (M) | APPLICABLE | (mrem)

(Toward) LIMIT QTR
Liquid Total Body 5.27E-03 Child Receptor 1 3.51E-01 1.5E+0
Liquid Liver 5.38E-03 Child Receptor 1 1.08E-01 5.0E+0
Noble Gas Air Dose 1.20E-03 Any 594 (SSE) 2.40E-02 5.0E+0
(Gamma-mrad) Age
Noble Gas Air dose 1.10E-03 Any 594 (SSE) 1.10E-02 1.0E+1
: ' (Beta-mrad) Age :
Iodines and Liver 2.22E-02 Child 659 (N) 2.96E-01 7.5E+0
Particulates
Al2-1




Summary of Maximum Individual Doses

Second Quarter 2006

'EFFLUENT . | APPLICABLE | ESTIMATED AGE | LOCATION % OF LIMIT
'ORGAN DOSE (mrem) | GROUP | DISTDIR (M) | APPLICABLE | (mrem)
(Toward) LIMIT QTR
Liquid Total Body 8.82E-03 Child Receptor 1 5.88E-01 1.5E+0
Liquid Liver '8.86E:03 | Child Receptor 1 1.77E-01 5.0E+0
Noble Gas Air Dose 2.62E-04 Any 651 (N) 5.24E-03 5.0E+0
(Gamma-mrad) Age ; .
| Noble Gas | Air dose 8.91E-04 Any 629 (SE) - 8.91E-03 1.0E+1

(Beta-mrad) : Age |
I Todines and Total Body. . 7.39E-02 Child - 659 (N) - 9.85E-01 7.5E+0

Particulates ' : .
Al2-2



Summary of Maximum Individual Doses

Third Quarter 2006
EFFLUENT APPLICABLE ESTIMATED AGE LOCATION % OF LIMIT
ORGAN DOSE (mrem) | GROUP | DISTDIR (M) | APPLICABLE | (mrem)
‘ (Toward) LIMIT QTR
Liquid ° " Total Body 5.08E-03 Child Receptor 1 3.39E-01 1.5E+0
‘Liquid GI-Tract 5.09E-03 Child Receptor 1 1.02E-01 5.0E+0
Noble Gas Air Dose 3.19E-03 Any’ 651 (N) 6.38E-02° - | 5.0E+0
{(Gamma-mrad) ) Age _
Noble Gas ' + | Air dose 5.33E-02 Any 651 (N) 5.33E-01 1.0E+1
(Beta-mrad) : Age o
Iodinesand | Thyroid 1.03E:01 Child . 659 (N) 137E400 | 7.5E+0
Particulates :
Al.2-3




Summary of Maximum Individual Doses

Fourth Quarter 2006
EFFLUENT | APPLICABLE | ESTIMATED | AGE LOCATION % OF LIMIT
ORGAN DOSE (mrem) | GROUP | DISTDIR (M) | APPLICABLE | (mrem)
(Toward) LIMIT QTR
‘Liquid Total Body 6.87E-03 Child Receptor 1 4.58E-01 1.5E+0
Liquid Liver 6.99E-03 Child Receptor 1 1.40E-01 5.0E+0
Noble Gas. Air Dose 5.65E-04 Any 651 (N) 1.13E-02 5.0E+0
(Gamma-mrad) Age
Noble Gas Air dose 2.24E-04 Any 651 (N) 2.24E-03 1.0E+1
(Beta-mrad) Age
Iodines and Thyroid 7.15E-02 Child 1643 (ESE) 9.5?3E-0 1 7.5E+0
Particulates ‘

Al.2-4



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 1/1/06 - 3/31/06
STABILITY CLASS: A DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED (MPH)

WIND
DIRECTION 1-4 4-8 8~13 13-19 19-25 >25 TOTAL
N 3 29 9 0 0 0 41
NNE 0 10 0 0 0 0 10
NE 0 14 1 0 0 0 15
ENE 0 8 2 0 0 0 10
E 0 7 2 0 0 0 9
ESE 1 6 2 0 0 0 9
SE 1 18 10 0 0 0 29
SSE 1 14 18 0 0 0 33
S 2 2 14 4 0 0 22
SSW 0 1 4 2 0 0 7
SW 1 11 17 1 0 0 30
WSW 1 15 12 2 0 0 30
W 2 6 7 0 0 0 15
WNW 2 31 14 0 0 0 47
NW 5 25 1 0 0 0 31
NNW 3 59 10 0 0 0 72
TOTAL 22 256 123 9 0 0 410
PERICDS OF CALM(HOURS) : " 55
VARIABLE DIRECTION: - 0
HOURS OF MISSING DATA: 7
A2.1-1



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 1/1/06 - 3/31/06
STABILITY CLASS: B DT/DZ ‘
ELEVATION: SPEED:SP1OM - DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED (MPH)

WIND
DIRECTION 1-4 -4-8 8-13 13-19 139-25 >25 TOTAL

N =

PERICDS OF CALM(HOURS) : 55
VARIABLE DIRECTION: 0
" HOURS OF MISSING DATA: 7

A2.1-2



SITE: AEP COCK

HOURS AT EACH WIND . SPEED AND DIRECTION

PERIOD OF RECORD: 1/1/06 - 3/31/06
STABILITY CLASS: C DT/DZ
ELEVATION: SPEED:SP10M . DIRECTION:DIRIOM LAPSE:DT60M

~WIND SPEED (MPH)

WIND
DIRECTION 1-4  4-8 8-13 13=19 19-25 >25 TOTAL

VO BOoOUWd JOROONHOO
o

s

PERIODS OF CALM(HOURS): 55
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 7

A2.1-3



SITE: AEP COOK

- HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD:
STABILITY CLASS: D
ELEVATION: SPEED:SP10M

WIND
DIRECTION . 1-4  4-8
N 8 47
NNE 11 23
NE 9 19
ENE 9 19
E 7 21
ESE 6 34
SE 14 13
SSE 7 11
s 9 21
SSW 4 19
swW 6 8
WSW 3 16
W ¥ 19
WNW 1 34
NW 6 55
NNW 21 79
TOTAL 125 438

PERIODS OF CALM(HOURS):
VARIABLE DIRECTION:
HOURS OF MISSING DATA:

DT/

DZ

'1/1/06 - 3/31/06

DIRECTION:DIR10

WIND

g-1
20
0

2

SPEED

(MPH)

M LAPSE:DT60M

3 13-19 19-25 >25

A2.1-4
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 1/1/06 -~ 3/31/06
STABILITY CLASS: E DT/DZ _
ELEVATION: SPEED:SP10M " DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED (MPH)

WIND
DIRECTION - ° 1-4 4-8 8-13 13-19 19+25 >25 TOTAL
N 9 10 9 3 0 0 31
NNE 6 3 0 0 0 0 9
NE 13 4 0 0 0 0 17
ENE 13 7 3 0 0 0 23
E 14 12 13 0 0 0 39
ESE 16 6 3 0 0 0 25
SE 19 20 1 -0 0 0 40
SSE 16 23 17 0 0 0 56
) 11 19 14 2 0 0 46
SSW 5 8 2 0 0 0 15
SW 4 3 4 1 0 0 12
WSW 3 5 4 "4 0 0 16
W 4 2 1 0 0 0 7
WNW 2 6 -2 0 0 0 10
NW 6 6 0 0 0 0 12
NNW 19 2 3 0 0 0 24
TOTAL 160 136 76 10 0 0 382

PERIODS OF CALM (HOURS) : 55
VARIABLE DIRECTION: - 0
HOURS OF MISSING DATA: 7

"A2.1-5



SITE: AEP COCK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: : 1/1/06 - 3/31/06 . >
STABILITY CLASS: F DT/DZ ' ;
ELEVATION: SPEED:SP10M - DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED (MPH)

WIND
DIRECTION 1-4 4-8  8-13 13-19 19-25 >25  TOTAL
N 0 0 0 0 0 0 0
NNE 2 0 0 0 0 0 2
NE 3 0 0 0 0 0 3
ENE 5 0 0 0 0 0 5
E - 6 0 0 0 0 0 6
ESE 15 0 0 0 0 0 15
SE 18 4 0 0 0 0 22
SSE 11 13 5 0 0 0 29
S 9 7 4 0 0 0 20
SSW 3 0 1 3 0 0 7
SW 1 1 0 0 0 0 2
WSW 0 1 0 0 0 0 1
W 1 -1 0 0 0 0 2
WNW 1 0 0 0 0 0 1
NW 2 0 0o -0 0 0 2
NNW 1 0 0 0 0 0 1
TOTAL 78 27 10 3 0 0 118

PERIODS OF CALM (HOURS) : 55
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 7
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 1/1/06 - 3/31/06

STABILITY CLASS: G DT/DZ

ELEVATION: SPEED:SP10M - DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED (MPH)
WIND ‘ A '
DIRECTION ‘ 1-4 4-8. 8-13 13-19 19-25 »25 TOTAL

»n
ONOHMORFR WWOWOLWOUBL WR OK
OO0 O0OOODANHOOOO OO

PERIODS OF CALM(HOURS) : 55
VARIABLE DIRECTION: 0

"HOURS OF MISSING DATA: 7
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD:
STABILITY CLASS: ALL
ELEVATION: SPEED:SP10M

DT/DZ

1/1/06 - 3/31/06

DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED

(MPH)

‘8-13 13-19%9 19-25 >25

39
0
5

20

24

=

w
N
=

WIND
DIRECTION 1-4 4-8
N 25 96
NNE 20 40
NE 28 42
ENE 30 37
E : 31 46
ESE 47 .49
SE 68 64
SSE 44 70
s 36 57
ssw 14 30
SW 12 31
WSW 9 39
W 12 32
WNW 7 81
NW 22 105
NNW 48 166
TOTAL 453 © 985

PERIODS OF CALM (HOURS) :
VARIABLE DIRECTION:
HOURS OF MISSING DATA:
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 4/1/06 - 6/30/06
STABILITY CLASS: A DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED (MPH)

WIND
DIRECTION 1-3  4-7 8-12 13-18 19-24 >24  TOTAL
N 6 87 15 0 0 0 108
NNE 2 7 0 0 0 0 9
NE 4 12 1 0 0 0 17
ENE 3 5 4 1 0 0o 13
E 3 3 3 0 0 0 9
ESE 3 8 12 0 0 o 23
SE 3 11 18 1 0 0 33
SSE 4 22 17 1 0 0 44
s , 2 23 21 3 0 0 49
ssw 2 10 9 0 0 0 21
S 4 36 20 1 0 0 61
WSW 1 38 11 1 0 0 51
W 6 32 6 0 0 0 44
WNW 8 35 2 0 0 0 45
NW 13 63 1 0 0 o 77
NNW 24 144 10 0 0 0 178
TOTAL 88 536 150 8 0 0 782

PERIODS OF CALM (HOURS) : 16
VARIABLE DIRECTION: . 0
HOURS OF MISSING DATA: 3

A2.2-1



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 4/1/06 - 6/30/06
STABILITY CLASS: B DT/DZ
ELEVATION: SPEED:SP10M . DIRECTION:DIR1OM LAPSE:DT60M

WIND SPEED (MPH)
WIND
DIRECTION

- 8-12 13-18 19-24 >24 TOTAL

I
[
bW
N
|
~1

[\

B O OO R

wn
n
jx]
QU s WN RO B WU
=

QOO BNK O

PERIODS OF CALM (HOURS) : 16 .
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 3
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 4/1/06 - 6/30/06
STABILITY CLASS: C DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED (MPH)

WIND
DIRECTION 1-3  4-7 8-12 13-18 19-24 >24  TOTAL
N 5 9 5 0 0 0 19
NNE 1 T4 0 0 0 0 5
NE 1 0 0 0 0 0 1
ENE 0 2 0 0 0 0 2
E 2 0 0 0 0 0 2
ESE 2 3 1 0 0 0 6
SE 3 5 4 0 0 0 12
SSE 1 4 1 0. 0 0 6
s '3 4 2 1 0 0 10
SSW 3 '3 4 0 0 0 10
SW 2 11 1 0 0 0 14
WSW 4 -5 2 0 0 0 11
W 1 0 2 0 0 0 3
WNW 4 1 3 0 0 0 8
NW 3 3 1 0 0 0 7
NNW 10 5 1 0 0 0 16
TOTAL 45 59 27 1 0 0 132
" ,PERIODS OF CALM(HOURS) : 16
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 3
A2.2-3



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 4/1/06 - 6/30/06
STABILITY CLASS: : D DT/DZ
ELEVATION: ~SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED (MPH)

WIND

DIRECTION 1-3  4-7 8-12 13-18 19-24 >24  TOTAL
N 22 31 1 0 0 0 54
NNE 13 9 0 0 0 0 22
NE 3 2 0 0 0 0 5
ENE 10 4 3 0 0 0 17
E 2 6 8 0 0 0 16
ESE 3 24 2 0 0 0 29
SE 12 16 23 0 0 .0 51
SSE 4 10 4 1 0 0 19
S 4 33 13 3 0 0 53
SSW 6 8 7 0 0 0 21
SW 12 14 4 0 0 0 30
WSW 4 9 12 -1 -0 0 26
W 4 10 6 0 0 0 20
WNW 8 2 0 0 0 0 10
NW 7 1 1 0 0 0 9
NNW 31 12 3 1 0 0 47
TOTAL 145 191 87 6 0 0 429
PERIODS OF CALM(HOURS) : 16

VARIABLE DIRECTION: 0

HOURS OF MISSING DATA: 3
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- SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 4/1/06 - 6/30/06
STABILITY CLASS: E DT/DZ S
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

. WIND SPEED (MPH)

WIND .
DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 23 1 0 0 0 0 24
NNE 8 1 0 0 0 0 9
NE 9 3 0 0 0 0 12
ENE 4 6 0 0 0 0 10
E 15 12 2 0 0 0 29
ESE 5 14 0 0 0 0 19
SE - 9 11 0 0 0 0. 20
SSE 6 12 1 0 0 0 19
S 15 30 8 1 0 0 54

- Ssw 4 9 0 0 0 0 13
SW 6 23 3 "0 0 0 32
WSW 5 10 0 0 0 "0 15
W 13 2 0 0 0 0 15
WNW 12 3 0 0 0 0 15
NW 13 3 0 0 0 0 16
NNW 18 5 0 0 0 0 23
TOTAL 165 145 14 1 0 0 325
PERIODS OF CALM (HOURS) : 16
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 3
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 4/1/06 — 6/30/06
STABILITY CLASS: F DT/DZ
ELEVATION: SPEED:SP10M - DIRECTION:DIR10M LAPSE:DT60M

~WIND SPEED (MPH)

WIND

DIRECTION 1-3  4-7 8-12 13-18 19-24 >24  TOTAL
N 5 0 0 0 0 "0 5
NNE 5 0 0 0 0 0 5
NE 6 1 0 0 0 0 7
ENE 11 1 0 0 0 0 12
E 10 3 0 0 0 0 13
ESE 13 3 0 0 0 0 16
SE 17 2 0 0 0 0 19
SSE 24 12 0 0 0 0 36
S 13 6 0 0 0 0 19
SSW 4 0 0 0 0 0 4
SW 5 1 0 0 0 0 6
WSW 6 0 0 0 0 0 6
W 5 1 0 0 0 0 6
WNW 6 0. 0 0 0 0 6
NW 5 0 0 0 0 0 5
NNW 2 0 0 0 0 0 2
TOTAL 137 30 0 0 0 0 .167
PERIODS OF CALM (HOURS) : 16

VARIABLE DIRECTION: 0

HOURS OF MISSING DATA: 3 h
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 4/1/06 - 6/30/06
STABILITY CLASS: G DT/DzZ _
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

"WIND SPEED (MPH)

WIND
DIRECTION 1-3  4-7 '8-12 13-18 19-24 >24  TOTAL
N 2 0 0 0 0 0 2
NNE 1 0 0 0 0 0 1
NE 5 0 0 0 0 0 5
ENE 12 0 0 0 0 0 12
E 19 0 0 0 0 0 19
ESE 26 0 0 0 0 0 26
SE 30 0 0 0 0 0 30
SSE 40 2 0 0 0 0 42
s 23 1 0 0 0 0 24
SSW 20 1 0 0 0 0 21
SW 12 1 0 0 0 0 13
WSW 11 0 0 0 0 0 11
W 5 0 0 0 0 0 5
WNW 'S 0 0 0 0 0 5
NW 2 0 0 0 0 0 2
NNW 5 0 0 0 0 0 5
TOTAL 218 5 0 0 0 0 223

- PERIODS OF CALM (HOURS) : 16
VARIABLE DIRECTION: . 0
HOURS OF MISSING DATA: 3
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 4/1/06 ~ 6/30/06
STABILITY CLASS: ALL DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED (MPH)

WIND
DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 68 133 23 1 0 0 225
NNE ‘ 31 24 1 0 0 0 56
NE 29 20 1 0 0 0 50
ENE 41 18 7 1 0 0 67
E 51 25 14 0 0 0 90
ESE 53 56 15 0 0 0 124
SE 76 47 49 1 0 0 173
SSE 82 64 24 3 0 0 173
S 61 98 44 8 0 0 211
SSW 40 32 21 0 0 0 93
SW 42 90 30 1 0 0 163
WSW 35 65 29 2 0 0 131
W 38 48 15 0 0 0 101
WNW 47 42 5 0 0 0 94
NW 48 . 74 3 0 0 0 125
NNW 98 176 14 1 0 0 289
TOTAL 840 1012 295 18 0 0 2165
PERIODS OF CALM (HOURS) : 16
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 3
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/1/06 - 9/30/06
STABILITY CLASS: A DT/DZ

-ELEVATION: »SPEED:SPlOM DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED (MPH)

WIND

DIRECTION 1-3 4-~7 8-12 13-18 19-24 >24 TOTAL
N 16 64 0 0 0 0 g0
NNE 8 0 0 0 0 0 8
NE 3 11 0 0 0 0 14
ENE 2 17 0 0 0 0 19
E 3 15 0 0 0 0 18
ESE 4 5 0 0 0 0 9
SE 4 10 0 0 0 0 14
SSE 12 17 0 0 0 0 29
S 9 40 7 1 0 0 57
SSW 3 21 34 0 0 0 58
SW 4 40 19 0 0 0 63
WSW 5 27 2 0 0 0. 34
W 11 17 0 0 0 0 28
WNW 8 14 0 0 0 0 22
NW 15 18 0 0 0 0 33
NNW 28 67 0 0 0 0 95
TOTAL 135 383 62 1 0 0 581
PERIODS OF CALM(HOURS) :. 0

VARIABLE DIRECTION: 0

HOURS OF MISSING DATA: 6
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/1/06 - 9/30/06
STABILITY CLASS: B DT/DZ .
ELEVATION: SPEED:SP10M DIRECTION:DIR1IOM LAPSE:DT60M

WIND SPEED (MPH)
WIND

DIRECTION 8-12 13-18 19-24 >24 TOTAL
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PERIODS OF CALM (HOURS) : 0
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 6
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/1/06 - 9/30/06
STABILITY CLASS: C DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIR1OM LAPSE:DT60M

WIND SPEED (MPH)
WIND _ -
DIRECTION ‘ 1-3  4-7  8-12 13-18 19-24 >24  TOTAL

O

OOOOO}—-’I\‘)!—'OOOOOOO

PERIODS OF CALM(HOURS): . 0
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 6
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SITE: AREP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/1/06 - 9/30/06
STABILITY CLASS: D DT/DZ - .
ELEVATION: SPEED:SP10M . DIRECTION:DIR10OM LAPSE:DT60M

WIND SPEED (MPH)

WIND
DIRECTION 1-3 4-7 8§-12 13-18 19-24 >24 TOTAL
N 31 21 0 0 0 0 52
NNE 16 0 0 0 0 0 16
NE 10 16 0 0 0 0 26
ENE 8 23 0 0 0 0 31
E 22 31 0 0 0 - 0 53
ESE 9 2 0 0 0 0 11
SE 12 4 0. 0 0 0 16
SSE 16 4 0 0 0 0 20
S 14 49 7 -0 0 -0 70
SSW 7 37 27 1 0 0 72
SW 4 22 7 0 0 0 33
WSW 12 11 10 0 0 0 33
W 6 5 4 0 0 0 15
WNW 6 7 0 0 0 0 13
NW 5 6 0 0 0 0 11
NNW 10 11 0 0 0 0 21
TOTAL 188 249 55 1 0 0 493

PERIODS OF CALM (HOURS) : -0
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 6

A2.3~4



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/1/06 - 9/30/06
STABILITY CLASS: E DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED (MPH)

WIND
DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 26 4 0 0 0 0 30
NNE 17 1 0 0 0 0 18
NE 32 20 1 0 0 0 53
ENE 20 10 1 0 0 0 31
E 24 4 0 0 0 0 28
ESE 31 4 o) 0 0 0 35
SE 23 2 0 0 0 0 25
SSE 22 3 "0 0 0 0 25
S 37 65 3 0 0 0 105
SSW 17 22 4 0 0 0 43
SW 3 12 7 0 0 0 22
WSW 5 2 2 0 0 0 9
W 4 3 0 0 0 0 7
WNW 1 1 0 0 0 0 2
NW 5 0 0 0 0 0 5
NNW 11 1 0 0 0 0 12
TOTAL 278 154 18 0 0 0 450

PERIODS OF CALM (HOURS) : 0
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 6

A2.3-5



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/1/06 - 9/30/06
STABILITY CLASS: F DT/DZ . -
ELEVATION: SPEED:SP1OM DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED (MPH)

WIND
DIRECTION : 1-3  4-7 8-12 13-18 19-24 >24  TOTAL
N 6 0 0 0 0 0 6
NNE 5 0 0 0 0 0 5
NE 16 0 0 0 0 0 16
ENE 14 1 0 0 0 0 15
E 44 0 0 0 0 0 44
ESE 29 0 0 0 0 0 29
SE 26 0 0 0 0 0 26
SSE 15 2 0 -0 0 0 17
S 41 6 1 -0 ) 0 48
SSW 3 4 1 0 0 0 8
SW 4 0 0 .0 0 0 4
WSW 3 0 0 -0 0 0 3
W 2 0 0 0 0 0 2
WNW 1 0 0 0 0 0 1
NW 0 0 0 0 0 0 0
NNW 2 0 0 0 0 0 2
TOTAL 211 13 2 0 0 0 226

PERIODS OF CALM(HOURS) : 0
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 6

A2.3-6



SITE: AEP COCK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/1/06 - 9/30/06
STABILITY CLASS: G DT/DZ

ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED (MPH)

WIND
DIRECTION 1-3  4-7 8-12 13-18 19-24 >24  TOTAL
N 0 0 0 0 0 0 0
NNE 1 0 0 0 0 0 1
NE 5 0 -0 0 0 0 5
ENE 26 0 0 0 0 0 26
E 4 0 0 0 0 0 41
ESE 34 0 0 0 0 0 34
SE 32 0 0 0 0 0 32
SSE 66 0 0 0 0 0 66
S 57 3 0 0 0 0 60
SSW 17 1 0 0 0 0 18
SW 5 0 0 0 0 0 5
WSW 5 0 -0 0 0 0 5
W 2 0o 0 0 0 0 2
WNW 2 0 0 0 0 0 2
NW 2 0 0 0 0 0 2
NNW 2 0 0 0 0 0 2
TOTAL 297 4 0 0 0 0 301

PERIODS OF CALM(HOURS) : 0
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 6

A2.3-7



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/1/06 --9/30/06
STABILITY CLASS: ' ALL DT/DZ

ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED (MPH)

WIND

DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 89 95 0 0 0 0 184
NNE 49 2 0 0 0 0 51
NE 70 49 1 0 0 0 120
ENE 75 54 1 0 0 0 130
E 135 54 0 0 0 0 189
ESE 108 15 0 0 0 0 123
SE 104 17 0 0 0 0 121
SSE 137 30 0 0 0 0 167
S 161 172 23 1 0 0 357
SSW 48 102 74 1 0 0 225
SW 26 84 36 0 0 0 146
WSW 33 44 14 0 0 0 91
W 26 26 4 0 0 0 56
WNW 21 22 0 0 0 0 43
NW 29 25 ¢ 0 0 0 54
NNW 64 81 0 0 0 0 145
TOTAL 1175 872 153 2 0 0 2202
PERIODS OF CALM(HOURS) : 0

VARIABLE DIRECTION: 0

HOURS OF MISSING DATA: 6

A2.3-8



" SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 10/1/06 - 12/31/06
STABILITY CLASS: A DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED (MPH)

WIND . :

DIRECTION 1-3  4-7 8-12 13-18 19-24 >24  TOTAL
N 0 8 1 0 0o 0 9
NNE 1 3 0 0 0 0 4
NE 0 7 1 0 0 0 8
ENE 0 6 0 0 0 0 6
E 0 5 0 0 0 0 5
ESE 3 0 0 0 0 0 3
SE 2 6 0 0 0 0 8
SSE 2 20 15 0 0 o 37
s 319 15 2 0 0 39
SSW 1 2 8 0 0 0 11
SW 1 9 8 0 0 0 18
WSW 2 23 8 a 0 0 37
W 1 18 3 0 0 0o 22
WNW 0 15 8 0 0 o 23
NW 2 14 2 0 0 0 18
NNW 1 14 0 0 0 0 15
TOTAL 19 169 69 6 0 0 263
PERIODS OF CALM (HOURS) : . 1
VARIABLE DIRECTION: . 0
HOURS OF MISSING DATA: 0

A2.4-1



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD CF RECORD: 10/1/06 - 12/31/06
STABILITY CLASS: B DT/DZ )
.ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M b

WIND SPEED (MPH)

WIND

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

N 0 1 2 0 0 0 3

NNE 1 0 0 0 0 0 1

NE 1 1 1 0 0 0 3

ENE 0 0 1 0 0 0 1

E 0 0 0 0 .0 0 0

ESE 0 0 0 0 0 0 0

SE 1 3.0 0 0 0 4

SSE 1 6 5 -0 0 0 12

s 1 11 9 .2 0 0 23 :
ssw 1 2 6 3 0 0 12 :
swW 2 8 0 0 0o 0 10 5
WSW 1 4 4 1 -0 0 10 ;
W 2 3 8 0 0 0 13

WNW 0 1 3 0 0 0 4

NW 0 2 -3 0 0 0 5

NNW 3 3 5 0 0 0 .11

TOTAL 14 45 47 6 0 0 112

|

PERIODS OF CALM(HOURS) : 1 ”
VARIABLE DIRECTION: 0

HOURS OF MISSING DATA: 0

A2.4-2



SITE: AEP COOK

HOURS‘AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 10/1/06 - 12/31/06
STABILITY CLASS: C DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED (MPH)

WIND
DIRECTION 1-3  4-7 8-12 13-18 19-24 >24  TOTAL
N 2 5 1 0 0 0 8
NNE 0 3 0 0 0 0 3
NE 0 6 0 0 0 0 6
ENE 0 6 0 0 0 0 6
E ‘1 2 1 0 0 0 4
ESE 2 2 0 0 0 0 4
SE 2 3 0 0 0 0 5
SSE 0 9 1 0 0 0 10
S 4 14 14 1 0 0 33
SSW 2 4 5 1 0 . 0 12
SW 0 4 2 2 0 0 8
WSW 0 7 9 6 0 ) 22
W 1 10 14 0 0 0 25
WNW 1 4 12 1 0 0 18
NW 1 .3 2 0 0 0 6
NNW 3 2 6 0 0 0 11
TOTAL 19 84 67 11 0 0 181

PERIODS OF CALM(HOURS): 1
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 0

A2.4-3



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 10/1/06 - 12/31/06
STABILITY CLASS: D DT/DZ :
ELEVATION: SPEED:SP10M ) DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED (MPH)

WIND

DIRECTION - 1-3  4-7 8-12 13-18 19-24 >24  TOTAL
N ' 10 38 27 0 0 0. 75
NNE 4 22 12 1 0 0 39
NE 5 21 11 0 o .0 37
ENE 10 12 1 0 0 0 23
E 9 24 0 0 0 0 33
ESE 13 29 4 0 0 0 46
SE 14 31 9 0 -0 0 54
SSE 20 44 19 0 0 0 83
s 9 66 57 4 0 0 136
SSW 0 23 51 10 0 0 84
SW 4 8 30 6 0 0 48
WSW 4 18 41 20 -0 0 83
W 2 46 33 ‘0 0 0 81
WNW 5 41 24 0 0 0 70
NW 12 32 19 0 0 0 63
NNW 24 28 24 0 0 0 76
TOTAL 145 483 362 41 0 0 1031
PERIODS OF CALM (HOURS) : 1

VARIABLE DIRECTION: 0

HOURS OF MISSING DATA: 0

A2.4-4



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: .10/1/06 - 12/31/06
STABILITY CLASS: E DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED (MPH)

WIND A
DIRECTION : 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 4 3 0 0 0 0 7
NNE 13 2 0 0 0 0 15
NE 8 0 0 0 0 0 8
ENE 4 7 0 0 0 0 11
E 11 8 0 0 0 0 19
ESE 21 8 1 0 0 0 30
SE 26 18 4 0 0 0 48
SSE 18 45 4 0 0 0 67
S 15 47 10 0 0 0 72
SSW 4 16 3- 0 0 0 23
SW 4 1 1 0 0 0 6
WSW 2 2 2 0 0 0 6
W 4 2 1 0 0 0 7
WNW 8 3 0 0 -0 0 11
NW 12 8 0 0 0 0 20
NNW 4 6 0 0 0 -0 10
TOTAL 158 176 26 0 0 0 360

PERIODS OF CALM (HOURS) : 1
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 0

' A2.4-5



SITE: AEP COOK

i
,HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 10/1/06 - 12/31/06
STABILITY CLASS: F DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED (MPH)

WIND
. DIRECTION . 1-3  4-7 8-12 13-18 19-24 >24 TOTAL
N 2 0 0 0 0 0 2
NNE 3 0 0 0 0 0 3
NE 5 1 0 0 0 0 6
ENE 5 0 0 0 0 0 5
E 11 0 0 0 0 0 11
ESE 9 1 0 0 0 0 10
SE 19 8 0 0 0 0 27
SSE 31 15 0 0 0 0 46
S 8 12 0 0 .0 0 20
SSW 0 0 0 -0 0 0 0
SW 0 0 0 0 0 0 0
WSW 0 0 0 0 0 0 . 0
W 0 0 0 0 0 0 0
WNW 1 0 0 .0 0 0 1
NW 2 0 0 0 0 0 2
NNW 3 0 0 0 0 o - 3
TOTAL 99 37 0 0 0 0 136

PERIODS OF CALM (HOURS) : 1
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 0

A2.4-6



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTiON

PERIOD OF RECORD: 10/1/06 - 12/31/06
STABILITY CLASS: ’ G DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED (MPH)

WIND
DIRECTION 1-3  4-7 8-12 13-18 19-24 >24  TOTAL
N 2 0 0 0 0 0 2
NNE 3 0 0 0 0 0 3
NE 2 0 0 0 0 0 2
ENE 6 0 0 0 0 0 6
E 17 0 0 0 0 0 17
ESE 11 0 0 0 0 0 11
SE 20 1 0 0 0 -0 21
SSE 29 1 0 0 0 0. 30
s 21 4 0 0 0 0 25

0 0 0 0 0 3

0 0 0 0 0 0 0

0 0 0 "0 0 0 0

W 0 0 0 0 0 0 0

WNW 1 0 0 "0 0 0 1

NW 2 0 0 0 0 0 2

NNW 1 0 0 0 0 0 1

TOTAL 118 6 0 0 0 0 124
PERIODS OF CALM (HOURS) : 1
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 0

A2.4-7
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 10/1/06 - 12/31/06
STABILITY CLASS: ALL DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

WIND SPEED (MPH)

WIND
DIRECTION 1-3  4-7 8-12 13-18 19-24 >24  TOTAL
N 20 55 31 0 0 0 106
NNE 25 30 12 1 0 0 68
NE 21 36 13 0 0 0 70
ENE 25 31 2 0 0 0 58
E 49 39 - 1 0 0 0 89
ESE 59 40 5 0 0 0 104
SE 84 70 13 0 0 0 167
SSE 101 140 44 0 0 0 285
S 61 173 105 9 0 0 348
SSW 11 47 73 14 0 0 145
SW 11 30 41 8 0 0 90
WSW 9 54 64 31 0. 0 158
W 10 79 59 0 0 0 148
WNW 16 64 47 1 0 0 128
NW 31 59 26 0 0 0 116
NNW 39 53 35 0 0 0 127
TOTAL 572 1000 571 64 0 0 2207
PERIODS OF CALM(HOURS): 1
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 0

A2.4-8



OFF-SITE DOSE CALCULATIONlMANUAL

The Off-Site Dose Calculation Manual, PMP-6010-OSD-001, was revised during this -
reporting period. Copies of Revisions 20 and 21 are included as part of the report. The PORC
approval and reasons for the changes are documented under procedure Approvals and on the
Revision Summary form, respectively. These changes were determined to maintain the level of
radioactive effluent control required by 10 CFR 20.1302, 40 CFR 190, 10 CFR 50.36a, and
Appendix I to 10 CFR 50 and not adversely impact the accuracy or reliability of effluent, dose, or
setpoint calculations.

A3.0-1



Section 1 - Procedure Information:

Number:  PMP-6010-OSD-001 | Rev. 20

Tide: OFF-SITE DOSE CALCULATION MANUAL

_Section 2 - Alteration Category: o . . o

[ Minor Editorial Correction ~~ [] Cancellation o

[J Major Editorial Correction (Full Review) [] Superseded by (list superseding procedures):
X1 Minor Revision :

[] Major Revision (Full Review) [TJ New Procedure (Full Review)

Section 3 - Temporary Procedure / Revision:

& N/A 1 Temporary Procedure ) Temporary Revision ) AR No.:

Expiration Date / Ending Activity: (\\P\
_Section 4 - Associated Configuration Impact Assessments:
Change Driver / CDI Tracking No(s).

Section § - Reviews:

BdJ
Z
£

5 8¢S 322 3%
38 &858 3§ 58 -]
_ Department E = O ‘é’ £ o oo B é i
(Refer to Figure 6, Determination of Required Reviews) e ~ o
Operations O X 0O O
Site Procedure Group 'l X | - O
MTE (1&C) L] X O SO
E-Plan O O X O]
Surveillance £l | X - O
Technical O ] ] P
Section 6 — Technical Review: .
Updated Revision Summary and Implementation Plan (if apphcable) attached? - X Yes
Implementation Plan developed? If yes, AR No.: ' Oves [XnNA
Are there implementation actions to be completed prior to the effective date? ‘OvYes [XKNo
10 CFR 50.59 Requirements complete? Tracking No.: 4 [IYes [XNA
Technical Reviewer:  Jov e Y/ S Date: 4-2-0¢
| Section 7 - Ready for Approval: |
Administrative Hold Status:  [] Released [} Reissued [ N/A CR No.:
Writer: &\ ,.Qm& ' Date: 5//9/06
[J Ops Manager Concurrence:  NA Date: ’

Section 8 - Approvals:

PORC Review Required: & Yes ,.[INo 4 Mtg No.: 4232

Approval Authority Review/Approval: M Date: _ &//2/9¢
V4

Section 9 - Follow-up Actions:

Effective Date: { - @

Commitment Database update requested in accordance with PMP-2350-CMS-0017 (] Yes E N/A
NDM notified of new records or changes to records that could affect record retention? [ Yes  [XI N/A

Office Information For Form Tracking Only — Not Part of Form
This is a free-form as called out in PMP-2010-PRC-002, Procedure Alteration, Review,
and Approval. Page 1 of 1




REVISION SUMMARY

Procedure No.: PMP-6010-OSD-001

Rev. No.: 20

Title:  OFF-SITE DOSE CALCULATION MANUAL

_Alteration

Justification -

10 CFR 50.59

The changes made in this revision are
specific to and implement the requirements
of 10 CFR 20 Standards for Protection
Against Radiation and was processed in
accordance with PMP- 2010—P13C -002,
Procedure Alterations, Review, and
Approval; therefore, further 10 CFR 50.59
review is not applicable. Review is
governed by 12-EA-6090-ENV-114,
Effectiveness Review for ODCM/PCP
Programs.

Section 2, added Term ‘B’ for at least once
per 24 month '

ITS changed RMS frequency from 18
months to 24. CR 05343039 determmed it
was acceptable to do Non Tech Spec RMS
rmonitors also. This is a change.

3.1.1.c, Qi term, added clarifying
information for where determining quantltles
equations reside.

Explicitly listed use reference procedure that
directs quantlﬁcatlon activities. Edltorlal
correction criteria n.

3.3.2.a Note added information linking
changes to these formulas to 10 CFR 50.54
1 (@) review by Emergency Planning.

This is an alteration to ensure Errfrergency
Plan review for potential impact from IN 5-
19 (CR 06003033)-evaluation. Editorial
correction criteria n.

3.5.2.a.3 & 4 Formatted conditibnal If, Then
statements correctly and added special report
subrmsswn for exceedences.

‘Complies with PMP-2010-PRC-001, Att 2,

step 2.2. NUREG-1301 reporting criteria.
Editorial correction criteria j.

: 3.8.1.a, Changed Environmental ‘Op'é'ra'ting
- | Report due date from May 1 to May 15 and
added link to reference and Tech Spec.

REMP program owner has decided to take
advantage of the additional 15 days allowed
by ITS 5.6.2. Linked reference per PRC-
001, step 3.11.1 based on reviewer
comment. Editorial correction criteria n.

3.8.2.a, Added link to reference and Tech
Spec.

Linked reference per PRC-001, step 3.11.1
based on reviewer comment. Edltonal
correction criteria n.

Att 32 added item 4.d and Action 5 to
allow for maintaining radiation monitor
operable and verifying flow within

To allow flexibility desired by’ Operations
Department personnel in maintaining RMS
monitors operable when appropriate. CR
05338009. This is a change.

appropriate range

Office Information for Form Tracking Only - Not Part of Forrrz 1

This is a free-form as called out in PMP-2010-PRC-002, Procedure Alteration, Review, and .

Approval.

Page 1 of 3




REVISION SUMMARY

Procedure No.:  PMP-6010-OSD-001

Rev. No.: 20

Title: OFF-SITE DOSE CALCULATION MANUAL

Alteration

Justification

Att 3.2, Actions 2, 3 & 4, and Att 3.4,
Action 9, added clarifying verbiage
providing guidance on what actions are

‘necessary if 30 or 14 day time limit is
| exceeded.

Clarification from action allowed by step
3.8.2c. CR06051051. Editorial correction
criteria q.

Att 3.2, + footnote, added clarifying
information pertaining to ensuring
operability criteria is met pnor to fulﬁllmg
applicability criteria.

Information from Surveillance Program
owner questioning whether all monitors are
being kept up to date as far as surveillance
requirements go. This is to ensure that this
is considered prior to switching to different -
monitor. Editorial correction criteria p.

Att 3.3 changed items 1, 2 and 4 and Att 3.5
items 1 through S, calibration frequency
from 18 month, refueling cycle to 24 month.

ITS changed RMS frequency from 18
months to 24. CR 05343039 determined it
was acceptable to do other RMS monitors
also. This is a change.

Att 3.4 item 3 & 4, added ** and footnote of
same designation clarifying that
compensatory duplicate sampling is allowed
for containment purge as well as any other
identified batch releases.

Clarification from action allowed by Att 3. 4
Action 9. Editorial correction criteria q.

Att 3.4, Notation 2, added clallfymg
information describing actions for switching
from ventilate mode to clean-up mode after
initial clean-up purge is complete

Clarification that includes verbiage that is
implementing procedures. Editorial

correction criteria q.

Att 3.5, items 3 a, b and 4 a Channel check,
removed ** designation from these items.

Containment monitors (a & b) don’t actually
have releases so the designation was not
appropriate. 4.a is for the check to be
performed prior to the release, not during.
This is a change.

Att 3.16 Added clarifying word ‘“TO’ with
sector.

Response to Tech reviewer commnent.
Editorial correction criteria p.

Att 3.19 Groundwater Sample Stations and
Att 3.22 map, added W-15.

Added this well to improve monitoring
capability. CR 06058026. This is a change.

Att 3.21 Added Conditional statement

clarifying what sort of reporting is required.

Clarifying information pertaxmng to required
reporting detail. Editorial correction criteria

p-

Office Information for Form Tracking Only - Not Part of Form

This is a free-form as called out in PMP-2010-PRC-002, Procedure Alteration, Review, and

Approval.

Page 2 of 3




REVISION SUMMARY
Procedure No.: PMP-6010-OSD-001 Rev. No.: 20
Title:  OFF-SITE DOSE CALCULATION MANUAL '
. |
___Alteration Justification |
Att 3.22, Added W-15 referenced in Att Added this well to improve moinitoring

3.19. No marginal marking used on this

map.

capability. CR 06058026. This is a change.

|
l

Office Information for Form Tracking Only - Not Part of Form

This is a free-form as called out in PMP-2010-PRC-002, Procedure Alteration, Review, and

Approval.
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OFF-SITE DOSE CALCULATION MANUAL
Reference l 5 l
Doug Foster , John Carlson Environmental
Writer Owner Cognizant Organization
TABLE OF CONTENTS
PURPOSE AND SCOPE.....ccciitetcicincrnirisicesccncesronnincessasessossssssassasssrssosasssses 4
DEFINITIONS AND ABBREVIATIONS ...ccovieieimiaimincaicranns eeeraeersmmssnsseseneenenes 4
DETAILS ...cooitiiiiieretietaenrnrneesrssatntasnssessssssssessasesasssssssssessnssssssncnssiossnasns 5
3.1 Calculation of Off-Site Doses........... eerarereresasenasen Neteeserecacanennsessensnosnssene 5
3.1.1 Gaseous Effluent Releases .....ccccecereiiiiinsioiscrarerrersrensecacecesannes 5
3.1.2  Liquid Effluent Releases..........coovvvmmeniiiiiiiiimmminnnninninnnnnnn, 10
3.2 Limits of Operation and Surveillances of the Effluent Release Points ............ 13
3.2.1  Radioactive Liquid Effluent Monitoring Instrumentation................ 13
3.2.2 Radioactive Gaseous Effluent Monitoring Instrumentation.............. 14
3.2.3 Liquid Effluents .......ccocvtiierecoinianiiacetesesesenerercrisicsmrasssasecssesnes 16
a. Concentration Excluding Releases via the Turbine Room Sump :
(TRS) Discharge .......cccoevvviniiiiiiiiiiii 16
b. Concentration of Releases from the TRS Discharge.................... 16
C. DS .ot 17
d. Liquid Radwaste Treatment System....................................... 17
3.24 Gaseous Effluents .................... seereasatenene PO SN 20
‘ a. DoseRate .................. e teeeneeetaereetrear e e ia——as ... 20
b. Dose - Noble Gases .........cccevviriiriniiiiiiiiieii e, 20
c. Dose — lodine-131, Iodine-133, Tritium, and Radioactive Material
in Particulate FOTm .. .......cooiiiiiiiiiiiiiii e, 20
‘d. Gaseous Radwaste Treatment ........................l 21
3.2.5 Radioactive Effluents — Total Dose ......cccerieinmriiiiimiiniiniciiiicianenne. 23
3.3 Calculation of Alarm/Trip Setpoints ........ccoeireriiamamiiiiininiiniiieaeciionianenn. 24
3.3.1 Liquid Monitors ......... e eereteseresestrececntiontesnerortossstasssncnsacasesarane 25
a. Liquid Batch Monitor Setpoint Methodology....... [T 25
b. Liquid Continuous Monitor Setpoint Methodology ..................... 26
3.3.2 Gaseous V7 1) 11171) ¢ PPN 28
a. Plant Unit Vent...... ..., 28
b, Waste Gas Storage TankS.........ccocvuviriinreneeraeneenieneiieenaenernnss 31
c. Containment Purge and Exhaust System ....................... 31
d. Steam Jet Air Ejector System (SJAE).........cooveiiiiiiiiiiiinnn, 32



S PMP-6010-OSD-001 Rev. 20 Page 2 of 87
- OFF-SITE DOSE CALCULATION MANUAL
Reference ] ]
- Doug Foster : John Carlson’ Environmental
Writer Owner Cognizant Organization
e.. Gland Seal Condenser Exhaust ..................oooi.. 33
3.4 Radioactive Effluents Total DOSE........cccorererrrrumnemerunnneensnsesassesborsrsesrnnne 33
3.5 Radiological Environmental Monitoring Program REMP)............... reernens 33
3.5.1 Purpose of the REMP .......c.oeeeuerevrrerveercrneessrenennssennes reereniens 33
3.5.2 Conduct of the REMP......cceiririeiinrerirnnnrniieiernronanrnreseciencacensanes 34
3.5.3 Annual Land Use CensuS .....cceeerurrieiiireinistricacreecisossaseernscsnees 36
3.5.4 Interlaboratory Comparison Program........c...cc..frereauees cersmrenenanes 37
3.6 Radioactive Equipment Storage Facility (Mausoleum) Groundwater |
Monitoring Program ....cociviiiieieiaiirasnsiinsrcerssisiiiisasesarerariscsssssiresssesaes 37
3.6.1 Purpose of the Radioactive Equipment Storage Facility (Mausoleum)
Groundwater Radiological Monitoring Program...........c.cccveciennaens 37
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1 PURPOSE AND SCOPE

NOTE: Tms is an Administrative procedure and only the appropriate sections need be
: performed per PMP-2010-PRC-003, step 3 2.7.

The Off-Site Dose Calculation Manual (ODCM) is the top tier document for
the Radiological Environmental Monitoring Program (REMP), th
Radioactive Effluent Controls Program (RECP), contains cnterla pertaining
to the prevnous Radiological Effluent Technical Specifications (RETS) as
defined in NUREG-0472, and fully implements the reqmrement's of

Technical Specification 5.5.3, Radioactive Efﬂuent Contro]s Prlogram

‘The ODCM contains the methodology and parameters to be use,d in the calculation

of off-site doses due to radioactive liquid and gaseous effluents and in the

calculation of liquid and gaseous monitoring instrumentation alarm/trip setpoints.

The ODCM provides flow diagrams detailing the treatment path and the major

. components of the radioactive liquid and gaseous waste management systems.

The ODCM presents maps of the "samp]e locations and the metéofological
model used to estimate the atmospheric dispersion and deposition parameters.

The ODCM specifically addresses the design characteristics of the Donald
C. Cook Nuclear Plant based on the flow diagrams contained on the “OP
Drawings” and plant “System Description” documents.

2 DEFINITIONS AND ABBREVIATIONS

Term: Meaning:

S or shiftly - | At least once per 12 hours

D or daily At least once per 24 hours

W or weekly At least once per 7 days

M or monthly At least once per 31 days _
Q or quarterly At least once per 92 days }

SA or semi-annually | At least once per 184 days

R At Jeast once per 549 days.

S/U Prior to each reactor startup

P Completed prior to each release
B -At least once per 24 months

Sampling evolution | Process of changing filters or obtaining grab samples
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Public

Member(s) of B All pérsbns who are not occupationally associated with the

plant. Does not include employees of the utility, its
contractors or its vendors. Also excluded from this category
are persons who enter the site to service equipment or to
‘make deliveries. This category does include persons who use
portions of the site for recreational, occupational or other
purposes not associated with the plant.

Purge/purging The controlled process of discharging air or gas from a

confinement to maintain temperature, pressure, humidity, -
concentration or other Operatmg condition, in such a manner
that replacement air or gas 1s required to purify the
confinement.

Source check The qualitative assessment of Channel response when the

Channel sensor is exposed to a radioactive source.

Venting

‘Controlled process of discharging air or gas from a
confinemernt to maintain temperature, pressure, humidity,
concentration or other operating condition, in such a manner
that replacement air or gas is not provided or required.
Vent, used in system.names, does not imply a venting

3 DETAILS

process.

3.1 Calculation of fo-Sité Doses -

3.1.1  Gaseous Effluent Releases

a.

. The computer pro’grain MIDAS (Meteorological Irifonnation.and Dose

Assessment System) performs the calculation of doses from effluent
releases. The site-specific parameters assoc1atcd with MIDAS remdc n
the followmg subprograms

MIDER
MIDEX
MIDEL
MIDEG
MIDEN

The subprogram used to enter and edit gaseous release data is called
MDI1EQ (EQ). The data entered in EQ can be used to calculate the
accumulation of dose to individual land based r_eceptbrs based on hourly
meteorology and release data. The air dose from this data is calculated
via the XDAIR subprogram in MIDAS. It computes air dose results

" for use in.Reg. Guide 1.21 reports and 10 CFR 50 Appendlx I

calculations based on routine releases.
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f

c. The formula ﬁsg:d for the calculation of the air dose is generated from

site specific parameters and Reg. Guide 1.109 (Eq 7): I

D,,Dpair:—g—*Z[(M,-orN,)*Q,.*3.I7E-8]

Where; |

DY , Dp air = the gamma or beta air dose in mrad/yr to an
individual receptor ,

y/0 =the annual average or real time atmospheric ‘
dispersion factor over land, sec/m’ from

Attachment 3.16, 10 Year Avcrage of 1995 2004

Data , ‘.
Mi- = the gamma air dose factor, mrad m* / yr uCi,
: from Attachment 3.18, Dose Factors -

Ni = the beta air dose factor, mrad m® / yr yCi, from
Attachment 3.18, Dose Factors

“ ”

Qi = the release rate of radionuclide, “i”, in' uCi/yr.
Quantmes are determined utlhzmg typl‘cal
concentration times volumes equations that are
documented in 12—THP-601_0—RPP—606L
Preparation of the Annual Radioactive Effluent
Release Report.

3.17E-8 = number of years in a second (years/second).

d. The value for the ground average 'y x/0 Q for each sector is calc‘ulated
using equations shown below. Formula used for the calculatlén 18
generated from parameters contained in MIDAS Technical Manual

XDCALC (Eq 2).

— 2.03
YO=———*T;

*x - ¥ .
um, X ES

Where;

=V3q,

T = " minimum of

x = distance downwind of the source, meters. This
information is found in parameter 5 of MIDEX.

;m‘ = wind speed for ground release, (meters/second)

'
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o, = vertical dispersion coefficient for ground release, (meters),
(Reg. Guide 1.111 Fig.1)

H: = building height (meters) from parameter 28 of MIDER.
(Containment Building = 49.4 meters) :

Tr = terrain factor (= 1 for Cook Nuclear Plant) because we .
consider all our releases to be ground level (see parameter
5 in MIDEX).

2.03 = J2+7 +0.393 radians (22.5°)

“e. The dose due to gaseous releases, other than the air dose, is calculated
‘by the MIDAS subprogram GASPRO. GASPRO computes the
"accumulation of dose to individual receptors based on hourly
. meteorology and release data. Calculations consider the effect of each

. important radionuclide for each pathway, organ, age group, distance
and direction.

f. Calculations are based on the environmental pathways-to-man models
in Reg. Guide 1.109. The program considers 7 pathways, 8 organs,
and 4 age groups in 16 direction sectors. The distances used are taken
from the MIDEG file. ‘

g. The formulas used for the following calculations are generated from
site specific parameters and Reg. Guide 1.109:

‘1. Total Body Plume Pathway (Eq 10)
- Dose (mremfyear)=3.17E-8* X (0,* 2/0*S,* DFB:)
Where;

St = shielding factor that accounts for the dose reduction due .
to shielding provided by residential structures during
occupancy (maximum exposed individual = 0.7 per
Table E-15 of Reg. Guide 1.109)

DFB; = the whole body dose factor from Table B-1 of Reg.
Guide 1.109, mrem - m’ per uCi - yr. See Attachment
3.18, Dose Factors.

Qi = the release rate of radionuclide “i”, in uCi/yr

2. Skin Plume Pathway (Eq 11)
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Dosé(mrem/yr)=3.17E—8*5,*%*[Z(Q,*].11*DF{)+Z_(Q‘.*DFSi)]
) . . I :

Where;’

1.11 = conversion factor, tiSsue to air, mrcm/mrad
DF " = the gamma air dose factor for a umform semi-infinite

cloud of radionuclide “i”, in mrad m /uCl yr from
Table B-1, Reg. Guide 1 109. See Attachment 3.18,
Dose Factors.

' DFS: = the beta skin dosé' factor for a semi-infinite cloud of

radionuclide “i”, in mrem m*/pCi yr from Table B-1,
- Reg. Guide 1. 109 See Attachment 3.18, Dose
Factors. ‘ . o

3. Radionuclide-and Radioéctive Particulate Doses (Eq 13 & 14)

The dose, Dir in mrem/yr, to an individual from radlonuchdes other
than noble gases, with half-lives greater than eight days i in' gaseous
effluents released to unrestricted’ areas will be determmed as
follows: : : .

D,,, (mrem/year) 3.17E - 8* Z(R *Wox Qm)
Where;
Ri = the most restrictive dose factor for each identified -
: radionuclide “i”, in m* mrem sec / yr p.Cl (for food
and ground pathways) or mrem m’ / yr pCi (for
inhalation pathway), for the appropriate pathway

For sectors with existing pathways within five miles
of the site, use the values of R; for these real
pathways, otherwise use pathways dlstance of five
miles. See Attachment 3.1, Dose’ Factors for
Various Pathways, for the maximum Ri values for
the most controlling age group for selected
radionuclides. Ri values were generated by
computer code PARTS, see NUREG- 0133
Appendlx D

W = the annual average or real time atmospheric
dispersion parameters for estimating doses to an
individual at the worst case location, and where W is
further defined as: v

Wi = y/Q forthe inhalation pathway, in sec/m’
-OR-
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We = D/Q for the food and ground pathways in
1/m?

Qi = the release rate of those radioiodines, radioactive
materials in particulate form and radionuclides other
than noble gases with half-lives greater than eight
days, in uCi/yr

h. This calculation is made for each pathway. The maximum computed
dose at any receptor for each pathway is selected. These are summed
together to get the dose to compare to the limits. Only the maximum of
the cow milk or goat milk pathway (not both) is included in the total.

i. In addition to the above routines, the QUICKG routine of the MIDAS
. system is used to provide data used in the monthly reports due to its
ability to use annual average meteorological data rather than real time
data, thus shortening the run time involved.

j.  Steam Generator Blowdown System (Start Up Flash Tank Vent)

1. . The amount of radidiodine and other radionuclides that are released
via the start up flash tank and its vent are calculated through actual
sample results while the start up flash tank is in service. -

2. The following calculation is performed to determine the amount of
curies released through this pathway. (Plant established formula.)

Ci

Curies = o
m

Where; 3.785E-3 = conversion factor, ml Ci/uCi gal.

* GPM * time on flash tank (min ) * 3.785E - 3

3. The flow rate is determined from the blowdown valve position and
the time on the start up tank. Chemistry Department performs the
sampling and analysis of the samples.

4. This data is provided to the MIDAS computer and dose calculations
(liquid and gas) are performed to ensure compliance with Subsection
3.2, Limits of Operation and Surveillances of the Effluent Release
Points, dose limits. MIDAS uses the formulas given in step 3.1.2,
Liquid Effluent Releases, to calculate doses to members of the
public. '
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NOTE: This section provides the minimum requirements to be followed at Donald C.

. Cook Nuclear Plant. This would be used if actual sample data was not

available each time the start up flash tank was in service.

3.1.2

5. The radioiodine release rate must be determined in accordance with
.the following equation every 31 day pCI‘lOd whenever the spcc1ﬁc
" activity of the secondary coolant system is greater than|0.01 pCi/g
dose equivalent I-131.

6. IF the specific activity of the secondary coolant system' is less than
0.01 uCi/g dose equivalent I-131, THEN the release rate must be
determined once every six months. Use the following plant
established equation:

0,=Ci* IPF* R

1

sgb

Where;
Qy = the release rate of I-131 from the steam gencrator flash
tank vent, in uCi/sec

Ci = the concentration (uCi/cc) of 1-131 in the secondary
coolant- averaged over a period not exceedlng seven
days ‘ )
IPF "= the iodine: partltlon factor for the Start Up Flash Tank,
» - 0.05, i accordance with NUREG-0017 -

Rsgb = the steam generator blowdown rate to the start up flash
tank, in cc/sec

7. Usethe calculated release rate in monthly dose projections until the
next determination to ensure compliance with Subsection 3.2, Limits
- of Operation and Surveillances of the Effluent Release Points, dose
limits. Report the release rate calculations in the Annual
Radioactive Effluent Release Report. :

Liquid Effluent Releases

a.

The calculation of doses from liquid effluent releases is also performed .
by the MIDAS program. The subprogram used to enter and edit liquid
release data is called MD1EB (EB).

To calculate the individual dose (mrem), the program DSILI (LD) is
used. - It computes the individual dose for up to 5 receptors for 14 liquid
pathways due to release of radioactive liquid effluents. The pathways
can be selected using the MIDEL program and changing the values in

"parameter 1. D.C. Cook Nuclear Plant uses 3 pathways: potable water,
~shoreline, and aquatic foods (fresh water sport fishing).
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c. Steam Generators are sparged, sampled, and drained as batches usually
early in outages to facilitate cooldown for entry into the steam generator.
This is typically repeated prior to startup to improve steam generator
chemistry for the startup. The sample stream, if being routed to the
operating unit blowdown, is classified as a continuous release for
quantification purposes to maintain uniformity with this defined pathway.

d. The equations used are generated from site specific data and Reg. Guide
1.109. They are as follows: -

~ 1. Potable Water (Eq 1)

Ray=1100*

U"P * * -Ait,
Mo*F*223E-3 ,ZQ" Dar

Where ;

Ry = the total annual dose to organ “j
groups “a” from all of the nuclides
in mrem/year

“I” to indiViduals of age

in pathway “p”,

1100 = conversion factor, yr fe pCi / Ci sec L

U, = a usage factor that specifies the exposure time or intake
' rate for an individual of age group “a” associated with
pathway “p”. Given in #29-84 of parameter 4 in
‘MIDEL and Reg. Guide 1.109 Table E-5. See
- Attachment 3.1, Dose Factors for Various Pathways.
M, = the dilution factor at the point of exposure (or the point
of withdrawal of drinking water or point of harvest of
aquatic food). Given in parameter 5 of MIDEL as 2.6.

F = the circulation water system water flow rate, in gpm, is
_ used for evaluating dose via these pathways as dllutlon
flow .

2.23E-3. = conversion factor, ft’ min / sec gal

Qi = the release rate of nuclide “i” for the time period of the
run input via MIDEB, Cunes/year

Daii = the dose factor, specific to a given age group “a”,
radionuclide “i”, pathway “p”, and organ “j”, which can

be used to ca_llculate the radiation dose from an intake of a

radionuclide, in mrem/pCi. These values are taken from

tables E-11 through E-14 of Reg. Guide 1.109 and are

located within the MIDAS code.

A = the radioactive decay constant for radionuclide
hours™

“”

, in
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tp = the average transit time required for nuclides to reach the
point of exposure, 12 hours. This allows for nuclide
transport through the water purification plant and the
water distribution system. For internal dose, t is the
. total elapsed time between release of the nuclides and
~ ingestion of food or water, in hours. Given as #25 of
parameter 4 in MIDEL. (t; = 12 hours)

2. Aquatic Foods (Eq 2)

oo
Ra,,,-=1100*M P23 3*.ZQ By * Dupe™

Where, ‘ ‘

Bip = the equilibrium bioaccumulation factor for nuclide “1” in
pathway “p”, expressed as pCi L / kg pCi. The factors
are located within the MIDAS code and are taken from
Table A-1 of Reg. Guide 1.109. See Attachment 3.1,

Dose Factors for Various Pathways

tp,. = the average transit time required for nuclides to reach the
point of exposure, 24 hours. This allows for decay
during transit through the food chain, as well as during
food preparation.. Given as #26 of parameter 4 in
MIDEL. (t =24 hours)

"M, =the dllutlon factor at the point of exposure, 1.0 for
‘ Aquatlc Foods. Given in parameter 5 of MIDEL as 1.0.

3. Shoreline Deposits (Eq 3)

Uap*W *ZQ,*T Dalm'[ ‘p]*[l—eu)'i’b]

o =110,000*
Ren M,*F*223E-3 4

Where; : . C

W = the shoreline width factor. Given as an-input of 0.3
when running the program, based on Table A- 2 in Reg.
Guide 1.109.

Ti-l = the radioactive half-life of the nuclide, “1”, in days

D:ipj = the dose factor for standing on contaminated ground, in
mrem m* / hr pCi. The values are taken from table E-6 of
Reg. Guide 1.109 and are located within the MIDAS code.
See Attachment 3.1, Dose Factors for Various Pathways.

to = the period of time for which sediment or soil is exposed
to the contaminated water, 1.31E+5 hours. Given in
MIDEL as item 6 of parameter 4.
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W=

. tp = the average transit time required for nuclides to reach the
~point of exposure, 0 hours. Given as #28 of parameter 4
" in MIDEL.

110,000 = conversion factor yr f® pCi / Ci sec m* day, this
accounts for proportionality constant in the sediment
radioactivity model -

M, = the dilution factor at the point of exposure (or the point
of withdrawal of drinking water or point of harvest of
aquatrc food). Given in parameter 5 of MIDEL as 2.6.

The MIDAS program uses the following plant specific parameters,
which are entered by the operator. ,

Irrigation rate = 0

Fraction of time on pasture = 0

Fraction of feed on pasture = 0

Shore width factor = 0. 3 (from Reg. Gurde 1.109, Table A 2)

The results of DSILI are pnnted in LDRPT (LP). These results are
used in the monthly report of liquid releases

In addition, the program DOSUM (DM) is used to search the results files
of DS1LI to find the maximum liquid pathway individual doses. The
highest exposures are then printed in a summary table. Each lin€ is
compared with the appropriate dose limit. The table provides a concise
summary of off-site environmental dose calculations for inclusion in
Annual Radioactive Effluent Release Reports, required by Reg. Guide
1.21.

NOTE: = The performance of each surveillance requirement must be Within the specified
time interval with a2 maximum allowable extensmn not to exceed 25% of the
specified surveillance interval.

3.2  Limits of Operation and Surveillances of the Effluent Release Points

3.2.1  Radioactive Liquid Effluent Monitoring Instrumentation

a.

The radioactive liquid effluent monitoring instrumentation channels

‘shown in Attachment 3.2, Radioactive Liquid Effluent Monitoring

Instruments, are operable with their alarm/trip setpoints set to ensure
that the limits of step 3.2.3a, Concentration Excluding Releases via the
Turbine Room Sump (TRS) Discharge, are not exceeded.

The applicability of each channel is shown in Attachment 3.2,
Radioactive Liquid Effluent Monitoring Instruments.
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c. With a radioactive hquld effluent monitoring instrumentation channel
alarm/trip setpoint less conservative than a value which will ensure the
limits of step 3.2.3a, Concentration Excluding Releases via the Turbine
Room Sump (TRS) Discharge, are met without delay, suspend the

_release of radioactive liquid effluents monitored by the affected channel
and reset or declare the monitor inoperable.

d. With one or more radioactive liquid effluent monitoring instrumentation
channels inoperable, take the applicable action shown in Attachment 3.2,
Radioactive Liquid Effluent Monitoring Instruments, with a maximum

. allowable extension not to exceed 25% of the surveillance interval,
" excluding the initial performance. ' :

e. Determine the setpoints in accordance with the methodology descrxbed m
. step 3.3.1, Liquid Monitors. Record the setpoints.

f.. Demonstrate each radioactive llquld effluent momtormg instrumentation
channel is operable by performing the CHANNEL CHECK, SOURCE
CHECK, CHANNEL CALIBRATION and CHANNEL
OPERATIONAL TEST at the frequencies shown in Attachment 3.3,

- Radioactive Liquid Efﬂuent Momtonng Instrumentation Surveillance
Requirements. - ‘

BASES - LIQUID .

The radioactive liquid effluent mstrumentatlon is prov1ded to momtor and control, as
applicable, the releases of radioactive materials in liquid effluents during actual or potential
releases. The alarm/trip setpoints for these instruments shall be calculated in accordance
with NRC approved methods in the ODCM to ensure the alarm/trip will occur prior to
exceeding the limits of 10 CFR Part 20. The OPERABILITY and use of this
instrumentation is consistent with the requirements of General Design Criteria spec1ﬁed in
Section 11.3 of the Final Safety Analysis Report for the Donald C. Cook Nuclear Plant.
Due to the location of the Westinghouse ESW monitors, outlet line of contamment’spray
heat exchanger (typically out of service), weekly sampling is required of the ESW system
for radioactivity. This is necessary to ensure monitoring of a CCW to ESW system leak

[Ref 5.2.1gg]

3.2.2  Radioactive Gaseous Effluent Monitoring Instrumentation

a. The radioactive gaseous process and effluent monitoring mstrumentauon
channels shown in Attachment 3.4, Radioactive Gaseous Efﬂuent
Monitoring Instrumentation, are operable with their alarm/trip setpoints
set to ensure that the limits of step 3.2.4a, Dose Rate, are not exceeded.

b. The applicability of each channel is éhown in Attachment 3.4,
Radioactive Gaseous Effluent Monitoring Instrumentation.
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c. With a radioactive gaseous process or effluent monitoring
instrumentation channel alarm/trip setpoint less conservative than a value
which will ensure that the limits of step 3.2.4a, Dose Rate, are met,
without delay, suspend the release of radioactive gaseous effluents
monitored by the affected channel and reset or declare the channel .
inoperable.

d. With less than the minimum number of radioactive gaseous effluent
monitoring instrumentation channels operable, take the action shown in -
Attachment 3.4, Radioactive Gaseous Effluent Monitoring
Instrumentation, with a maximurm allowable extension not to exceed
25% of the surveillance interval, excluding the initial performance.

NOTE: This surveillance requirement does not apply to the waste gas holdup system
hydrogen and oxygen monitors, as their setpoints are not addressed in this
document.

" e. Determine the setpoints in accordance with the methodology as described
in step 3.3.2, Gaseous Monitors. Record the setppints.

f. Demonstrate each radioactive gaseous process or effluent monitoring
instrumentation channel is operable by performing the CHANNEL
CHECK, SOURCE CHECK, CHANNEL CALIBRATION, and
CHANNEL OPERATIONAL TEST operations at the frequencies shown
in Attachment 3.5, Radioactive Gaseous Effluent Monitoring
Instrumentation’ Surveillance Requirements.

BASES - GASEOUS

The radioactive gaseous effluent instrumentation is provided to monitor and control, as
applicable, the releases of radioactive materials in gaseous effluents during actual or
potential releases. The alarm/trip setpoints for these instruments shall be calculated in
accordance with NRC approved methods in the ODCM to ensure the alarm/trip will occur
prior to exceeding the limits of 10 CFR Part 20. The OPERABILITY and use of this
instrumentation is consistent with the requirements of General Design Criteria specified in
Section 11.3 of the Final Safety Analysis Report for the Donald C. Cook Nuclear Plant.
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3.2.3  Liquid Effluents

a. Concentration Excluding Releases via the Turbine Room Sump (T RS)
Discharge :

1. Limit the concentration of radioactive material released via the Batch

Release Tanks or Plant Continuous Releases (excluding only TRS
discharge to the Absorption Pond) to unrestricted areas to: the
concentrations in 10 CFR 20, Appendix B, Table 2, Column 2, for
radionuclides other than dissolved or entrained noble gases. For
dissolved or entrained noble gases, lumt the concentration to

2E-4 uCi/ml total activity. '

2. With the concentration of radioactive matenal released from the site
via the Batch Release Tanks or Plant Continuous Releases ” (other
than the TRS to the Absorption Pond) exceéeding the above limits;
without delay restore the concentration to within the above limits.

3. Sample and analyze radioactive liquid wastes according to the
sampling and analysis program of Attachment 3.6, Radioactive
Liquid Waste Sampling and Analysis Program.

4. Use the results of radioactive analysis in accordance with the
~ methods of this document to assure that all concentrations at the
point of release are maintained within limits.

b. . Concentration of Releases from the TRS Discharge

1. Limit releases via the TRS discharge to the on-site Absorptlon Pond
to the concentrations specified in 10 CFR 20, Appendix B‘ Table 2,
Column 2. For dissolved or entrained noble gases, limit the
concentration to 2E4 uCl/ml total activity.

2. With releases from the TRS exceeding the above limits, perform a
dose projection due to liquid releases to UNRESTRICTED AREAS
to determine if the limits of step 3.2.3¢.1 have been exceeded. If
the dose limits have been exceeded, follow the directions 1‘11 step

3.2.3c.2, as applicable. : !

3. Sample and analyze radioactive liquid wastes according to the
program in Attachment 3.6, Radioactive Liquid Waste Sampling and
Analysis Program.

4. Use the results of radioactive analysis in accordance with the
methods of this document to assure that all concentrations at the
point of release-are maintained within the limits stated abo&e.
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c. Dose

1. Limit the dose or dose commitment to an individual from
radioactive material in liquid effluents released to unrestricted areas
during any calendar quarter to, < 1.5 mrem/unit to the total body and
to < 5 mrem/unit to any organ, and during any calendar year to < 3

- mrem/unit to the total body and to < 10 mrem/unit to any organ..

2. With the calculated release of radioactive materials in liquid
effluents exceeding ten times any of the limits in Steps 3.2.3a or
3.2.3b, or exceeding 3.2.3c.1 above, prepare and submit a Written
Report, pursuant to 10 CFR 20.2203, within 30 days after learning
of the event. This report must describe the extent of exposure of
individuals to radiation and radioactive material, mcludmg,
appropriate:

a) Estlmate of each individual's dose. This is to include the
radiological impacts on finished drinking water supplies with
regard to the requirements of 40 CFR 141, Safe Drinking Water
Act (applicable due to Lake Township water treatment facility),

b) Levels of radiation and concentratlon of radioactive material
involved, .

¢) Cause of elevated exposures “dose rates or concentrations,
-AND-

d) Corrective steps taken or planned to ensure against recurrence,
including schedule for achieving conformance with applicable
limits. .

These reports must be formatted in accordance with PMP-7030-001-
002, Licensee Event Reports, Specml and Routme Reports even
though this is not an LER.

3. Determine cumulative and projected dose.contributions from liquid
. effluents in accordance with this document at least once per 31 days.
Dose may be projecied based on estimates from previous monthly
projections and current or future plant conditions.

d. Liquid Radwaste Treatment System

1. Use the liquid radwaste treatment system to reduce the radioactive
materials in liquid wastes prior to their discharge when the projected
doses due to the liquid effluent from the site when averaged over 31
days, would exceed 0.06 mrcm/umt to the total body or 0.2
mrem/unit to any organ. - :

2. Project doses due to liquid releases to UNRESTRICTED AREAS at
least once per 31 days, in accordance with this document.
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During times of primary to secondary leakage, the use of the startup flash
tank should be minimized to reduce the release of curies from the
secondary system and to maintain the dose to the public ALARA.
Operation of the North Boric Acid Evaporator (NBAE) should be done in
a manner so as to allow the recycle of the distillate water to the Primary
Water Storage Tank for reuse. This will provide a large reduction in
liquid curies of tritium released to the environment, as there is
approximately 40 curies of tritium released with every monitor tank of
NBAE distillate. :

Drainage of high conductivity water (Component Coolmg Watcr and ice
melt water containing sodium tetraborate) shall be evaluated to. decxde
whether it should be drained to waste (small volumes only), the Turbine
Room Sump (low activity water only) or routed without demmerahzatlon
processmg to a monitor tank for release. This 1s necessary in order to
minimize the detrimental affect that high conductivity water has on the
radioactive wastewater demineralization system. The standard
concentration and volume equation can be utilized to determine the
impact on each method and is given here. The units for concentration
and volume need to be consistent across the equation: ‘

(CYV)+(C)(Va)=(CY(VD)

Where
Ci = the initial concentration of the system being added to -
Vi = the initial volume of the system being added to
C, = the concentration of the water that is being added to the system
V. = -the volume of the water that is being added to the lisystem
- C; = the final concentration of the system after the addition
Vi =. the final volume of the system after the addition
The intent is'to keep the: |

e« WDS below 500 pmhos/cc.

e TRS below 1E-5 pClcc. “
«  Monitor Tank release ALARA to members of the public.

" Wastewater leakage into the liqhid waste disposal system will be

monitored routinely. In the event the leak rate is determined to be over

~ two gallons per minute (the assumed plant design leakage based on the -

original 2 gpm waste evaporator), increased scrutiny will be placed on
locatmg inleakage, timeliness of job order activities, and/or actwmes
causing increased production of waste water.
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BASES - CONCENTRATION

This specification is provided to ensure the concentration of radioactive materials released in
liquid waste effluents from the site to unrestricted areas will be less than the concentration
levels specified in 10 CFR Part 20, Appendix B, Table 2. This limitation provides
additional assurance that the levels of radioactive materials in bodies of water outside the
site will not result in exposures greater than 1) the Section II.A design objectives of
Appendix 1, 10 CFR Part 50, to an individual and 2) the limits of 10 CFR Part 20. The
concentration limit for noble gasses is based upon the assumption that Xe-135 is the
controlling radionuclide and its Effluent Concentration Unit in air (submersion) was

converted to an equivalent concentration in water using the methods described in the

International Comimission on Radiological Protection (ICRP) Publication 2.

. DOSE

This specification is provided fo implement the requirements of Sections II.A, III.A, and
IV.A of Appendix I, 10 CFR Part 50. The dose limits implement the guides set forth in
Section II.A of Appendix I. The ACTION statements provide the required operating
flexibility and at the same time, implement the guides set forth in Section IV.A of Appendix
I to assure the releases of radioactive material in liquid effluents will be kept “as low as is
reasonably achievable”. Also, for fresh water sites with drinking water supplies which can
be potentially affected by plant operations, there is reasonable assurance that the operation
of the facility will not result in radionuclide concentrations in the finished drinking water
that are in excess of the requirements of 40 CFR 141. The dose calculations in the ODCM -
implement the requirements in Section III. A of Appendix I that conformance with the guides
of Appendix I be shown by calculational procedures based on models and data such that the
actual exposure of an individual through appropriate pathways is unlikely to be substantially
underestimated. The equations specified in the ODCM for calculating the doses due to the
actual release rates of radioactive materials in liquid effluents, will be consistent with the
methodology provided in Regulatory Guide 1.109, “Calculation of Annual Doses to Man
from Routine Releases of Reactor Effluents for the Purpose of Evaluating Compliance with
10 CFR Part 50, Appendix 1”, Revision 1, October 1977, and Regulatory Guide 1.113,
“Estimating Aquatic Dispersion of Effluents from Accidental and Routine Reactor Releases
for the Purpose of Implementing Appendix 17, April 1977. NUREG-0133 provides methods
for dose calculations consistent with Regulatory Guide 1.109 and 1.113.

This specification applies to the release of liquid effluents from each reactor at the site. The
liquid effluents from the shared system are proportioned among the units sharing the system.

LIQUID WASTE TREATMENT

The operability of the liquid radwaste treatment system ensures that this system will be
available for use whenever liquid effluents require treatment prior to release to the
environment. The requirements that the appropriate portions of this system be used when
specified provide assurance that the releases of radioactive materials in liquid effluents will
be kept “as low as is reasonably achievable”. This specification implements the
requirements of 10 CFR Part 50.36a, General Design Criteria Section 11.1 of the Final
Safety Analysis Report for the Donald C. Cook Nuclear Plant, and design objective Section
IL.D of Appendix I to 10 CFR Part 50. The specified limits governing the use of
appropriate portions of the liquid radwaste treatment system were specified as a suitable
fraction of the dose design objectives set forth in Section II.A of Appendix I, 10 CFR Part
50, for liquid effluents.
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3.2.4  Gaseous Effluents

a.

Dose Rate

L.

Limit the dose rate due to radioactive materials released i in gaseous
effluents from the site to < 500 mrem/yr to the total body : and

< 3000 mrem/yr to the skin for noble gases. Limit the dose rate due
to all radioiodines and for all radioactive materials in particulate
form and radionuclides (other than noble gases) with half-lives
greater than eight days to < 1500 mrem/yr to any organ.

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

Determine the dose rate due to noble gases in gaseous efﬂﬁents to be
within the above limits in-accordance with the methods and

-procedures described in this document.

_ Determine the dose rate due to radioactive materials, other than
‘noble gases, in gaseous effluents to be within the above limits in

accordance with the methods and procedures of this document by

. obtaining representative samples and performmg ana]yses in

accordance with the sampling and analysis program in Attachment
3.7, Radloactlve Gaseous Waste Sampling and Analysns Program.

~ Dose - Noble Gases

1. " Limit the air dose inunrestricted areas due to noble gases released in

“gaseous effluents during any calendar quarter, to < 5 mrad/unit for

gamma radiation and < 10 mrad/unit for beta radiation anc} during’
any calendar year, to < 10 mrad/unit for gamma radiation ‘and <20

mrad/unit for beta radiation.

With the calculated air dose from radioactive noble gases in gaseous
effluents exceeding any of the above limits, prepare and submit a
Written Report, pursuant to 10 CFR 20.2203 and addressed in step
3.2.3c.2, within 30 days after learning of the event.

i

- Determine cumulative and projected dose contributions for the total time

period in accordance thh this document at least once every 31 days

Dose - Iodine-131, lodine-133, Tritium, and Radioactive Matenal in
Particulate Form-

1.

Limit the dose to a MEMBER OF THE PUBLIC from rad101odme
radioactive materials in particulate form, and rad10nuchde§ other than

noble gases with half-lives greater than eight days in gaseous effluents
released to unrestricted areas (site boundary) to the following:

a) During any calendar quarter to less than or equal to 7.5
mrem/unit to any organ

b) During any calendar year to less than or equal to 15 mrem/umt
to any organ. ‘
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2. With the calculated dose from the release of radioiodines,
radioactive materials in particulate form, or radionuclides other than
noble gases in gaseous effluents exceeding any of the above limits,
prepare and submit a Written Report, pursuant to 10 CFR 20.2203

“and addressed in step 3.2.3c.2, within 30 days after learmng of the
event. '

3. Determine cumulative and projected dose contributions for the total
time period i in accordance with this document at least once every 31
days.

d. Gaseous Radwaste Treatment

1. Use the gaseous radwaste treatment system and the ventilation exhaust

' treatment system to reduce radioactive materials in gaseous wastes
prior to their discharge when projected gaseous effluent air doses due
to gaseous effluent releases to unrestricted areas when averaged over
-31 days, would exceed 0.2 mrad/unit for gamma radiation and 0.4
mrad/unit for beta radiation. Use the ventilation exhaust treatment
system to reduce radioactive materials in gaseous waste prior to their
discharge when the projected doses due to gaseous effluent releases to
unrestricted areas when averaged over 31 days would exceed 0.3
mrem/unit to-any organ.

2. Project doses due to gaseous releases to UNRESTRICTED AREAS at
least once per 31 days in accordance with this document.

" BASES — GASEOUS EFFLUENTS

ThlS spemﬁcatlon provxdcs reasonable assurance that radioactive material discharged in gaseous
effluents will not result in the exposure of a Member of the Public in an unrestricted area,
either at or beyond the site boundary in excess of the design objectives of appendix I to 10
CFR 50. This specification is provided to ensure that gaseous effluents from all units on the
site will be appropriately controlled. It provides operational flexibility for releasing gaseous
effluents to satisfy the Section II. A and I1.C design objectives of appendix I to 10 CFR 50.

For individuals who may at times be within the site boundary, the occupancy of the individual
will be sufficiently low to compensate for any increase in the atmospheric diffusion factor.
above that for the site boundary. The specified instantaneous release rate limits restrict, at all
times, the corresponding gamma and beta dose rates above background to an individual at or
beyond the site boundary to < 500 mrem/yr to the total body or to < 3000 mrem/yr to the skin.
These instantaneous release rate limits also restrict, at all times, the corresponding thyroid dose
rate above background to a child via the inhalation pathway to < 1500 mrem/yr. Limitations
on the dose rate resulting from radioactive material released in gaseous effluents to areas
beyond the site boundary conforming to the doses associated with 10 CFR 20, Appendix B,
Table 2, Column 1.

This specification applies to the release of gaseous effluents from all reactors at the site. The
gaseous effluents from the shared system are proportioned among the units sharing that system.
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DOSE, NOBLE GASES

This specification is provided to implement the requirements of Sections II.B, III.A, and IV.A
of Appendix I, 10 CFR Part 50. The dose limits unplement the guldes set forth in Secuon II.B
of Appendix I. :

The ACTION statements provide the required operating flexibility and at the same time
implement the guides set forth in section IV.A of Appendix I to assure that the releases of
radioactive material in gaseous effluents will be kept as’low as is reasonably achievable”.

The Surveillance Requirements implement the requirements in Section III. A of Appendix I that
conform with the guides of Appendix I to be shown by calculational procedures based on
models and data such that the actual exposure of an individual through the appropriate -
pathways is unlikely to be substantially underestimated. The dose calculations established in
the ODCM for calculating the doses due to the actual release rates of radioactive noble gases in
gaseous effluents will be consistent with the methodology provided in Regulatory Guide 1.109,
“Calculation of Annual Doses to Man from Routine Releases of Reactor Effluents for the
Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix I”, Revision 1; October
1977 and Regulatory Guide 1.111, “Methods for Estimating Atmosphenc Transport and
Dispersion of Gaseous Effluents in Routine Releases from Light-Water-Cooled Reactors
Revision 1, July 1977. The ODCM equations provided for determining the air doses at the site
boundary will be based upon the historical average atmospherical conditions. NUREG—0133 ,
provides methods for dose calculanons consistent with Regulatory GUIdCS 1.109 and 111,

DOSE, RADIOIODINES RADIOACTIVE MATERIAL IN PARTICULATE FORM AND
RADIONUCLIDES OTHER THAN NOBLE GASES

This specification is provided to implement the requirements of Sections I1.C, III.A, and IV.A
of Appendix I,-10 CFR Part 50. The dose llmltS are the guides set forth in Section I1.C of
Appendix I.
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The ACTION statements provide the required operating flexibility and at the same time
implement the guides set forth in section IV.A of Appendix I to assure that the releases of
radioactive material in gaseous effluents will be kept “as low as is reasonably achievable”. -
The ODCM calculational methods specified in the surveillance requirements implement the
requirements in Section III.A of Appendix I that conform with the guides of Appendix I to be
shown by calculational procedures baséd on models and data such that the actual exposure of
an individual through the appropriate pathways is unlikely to be substantially underestimated.
The ODCM calculational methods approved by the NRC. for calculating the doses due to the
actual release rates of the subject materials are required to be consistent with the methodology
provided in Regulatory Guide 1.109, “Calculation of Annual Doses to Man from Routine
Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50, -
Appendix I”, Revision 1, October 1977 and Regulatory Guide 1.111, “Methods for Estimating
Atmospheric Transport and Dispersion of Gaseous Effluents in Routine Releases from Light-
Water-Cooled Reactors”, Revision 1, July 1977. These equations also provide the
methodology for determining the actual doses based upon the historical average atmospheric
conditions. The release rate specifications for radioiodines, radioactive material in particulate
form, and radionuclides, other than noble gases, are dependent on the existing radionuclide
pathways to man, in the "unrestricted area. The pathways which are examined in the
development of these calculations are: 1) individual inhalation of airborne radionuclides, 2)
deposition of radionuclides onto green leafy vegetation with subsequent consumption by man,
3) deposition onto grassy areas where milk animals and meat producing animals graze with
consumption of the milk and meat by man, and 4) deposmon on the ground with subsequent
exposure of man.

GASEOUS WASTE TREATMENT

The operability of the gaéeous radwaste treatment system and the ventilation exhaiist treatment
systems ensures that the systems will be available for use whenever gaseous effluents require

.treatment prior to release to the environment. The requirement that the appropriate portions of

these systems be used when specified provides reasonable assurance that the releases of
radioactive materials in gaseous effluents will be kept “as low as is reasonably achievable”.
This specification implements the requirements of 10 CFR Part 50.36a, General Design
Criterion Section 11.1 of the Final Safety Analysis Report for the Donald C. Cook Nuclear
Plant, and design objective Section I1.D of Appendix I to 10 CFR Part 50. The specified limits
governing the use of appropriate portions of the systems were specified as a suitable fraction of
the guides forth in Sections I1.B and II.C of Appendix I, 10 CFR Part 50, for gaseous
effluents.

3.2.5 Radioactive Effluents - Total Dose

a. The dose or dose commitment to a real individual from all uranium fuel
cycle sources is limited to < 25 mrem to the total body or any organ
(except the thyroid, which is limited to < 75 mrem) over a period of 12
consecutive months.

b. With the calculated doses from the release of radioactive materials in
liquid or gaseous effluents exceeding twice the limits of steps 3.2.3c
(Dose), 3.2.4b (Dose - Noble Gases), or 3.2.4c (Dose - Iodine-131,
Todine-133, Tritium, and Radioactive Material in Particulate Form)
during any calendar quarter, perform the following:
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» Investigate and identify the causes for such release rates;

 Define and initiate a program for corrective action; ‘

»  Report these actions to the NRC within 30 days from the end of the
- quarter during which the release occurred. :

IF the estimated dose(s) exceeds the limits above, and IF the ré.lease
condition resulting in violation has not already been corrected prior to
violation of 40 CFR 190, THEN include in the report a request for a
variance in accordance with the provisions of 40 CFR 190 and including
the specified information of paragraph 190.11(b). Submittal of the
report is considered a timely request, and a variance is granted until staff
action on the request is complete. The variance only relates to the limits
of 40 CFR 190, and does not apply in any way to the requirements for
dose limitation of 10 CFR 50, as addressed in other sections of this
document. ﬂ

- ¢. Determine cumulative dose contributions from liquid and gaseous
effluents in accordance with this document. (including steps 3.2.3c
[Dose], 3.2.4b [Dose - Noble Gases], or 3.2.4c [Dose - lodine-131,
Iod1ne—l33 Tritium, and Radioactive Material in Particulate Form]).

BASES -- TOTAL DOSE

Thxs speuﬁcatmn 1s prov1ded to meet the dose limitations of 40 CFR 190. The specification
requires the preparation and submittal of a Special Report whenever the calculated doses from
plant radioactive effluents exceed twice the design objective doses of Appendix I. wFor sites
containing up.to 4 reactors, it is highly unlikely that the resultant dose to a member of the public
will exceed the dose limits of 40 CFR 190 if the individual reactors remain within the reporting
" requirement level. The Special Report will describe a course of action, which should result in
the limitations of dose to a member of the public for 12 consecutive months to within the

40 CFR 190 limits. For the purposes-of the Special Report, it may be assumed that the dose
commitment to any member of the public from other uranium fuel cycle sources is negligible
with the exception that dose contributions from other nuclear fuel cycle facilities at the same site
or within a radius of 5 miles must be considered. If the dose to any member of the public is
estimated to exceed the requirements of 40 CFR 190, the Special Report with a request for a
variance (provided the release conditions resulting in violation of 40 CFR 190 have not already
been corrected, in accordance with the provision of 40 CFR 190.11), is considered to be a
timely request and fulfills the requirements of 40 CFR 190 until NRC staff action is completed
An individual is not considered a member of the public during any period in which he/she is -
engaged in carrying out any operation, which is part of the nuclear fuel cycle.

3.3 Calculation of Alarm/Trip Setpoints

The alarm and trip setpoints are to provide monitoring, indication, and control of liquid
and gaseous effluents. The setpoints are used in conjunction with sampling programs to
assure that the releases are kept within the limits of 10 CFR 20, Appendix B, Table 2.
Establish setpoints for liquid and gaseous monitors. Depending on the monitor function,
it would be a continuous or batch monitor. The different types of monitorsare subject to
different setpoint methodologies. “
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One variable used in setpoint calculations is the multiple release point (MRP) factor.
The MRP is a factor used such that when all the releases are integrated, the applicable
LIMIT value will not be exceeded. The MRP is determined such that the sum of the
MRP's for that effluent type (liquid or gaseous) is less than or equal to 1. The value of
the MRP is arbitrary, and it should be assigned based on operational performance. The
values of the MRP's for each liquid release point are given in Attachment 3.8, Multiple
Release Point Factors for Release Points.

The Site stance on instrument uncertainty is taken from HPPOS-223, Consideration of-
Measurement Uncertainty When Measuring Radiation Levels Approaching Regulatory
Limits, which states the NRC position is the result of a valid measurement obtained by a
method, which provides a reasonable demonstration of compliance. This value should
be accepted and the uncertainty in that measured value need not be considered.

331 L1qu1d Monitors

Establish liquid monitor setpoints for each monitor of the 11qu1d effluent release
systems. A schematic of the liquid effluent release systems is shown as :
Attachment 3.9, Liquid Effluent Release Systems. A list of the Plant Liquid
Effluent Parameters is in Attachment 3.10, Plant Liquid Effluent Parameters.
The details of each system design and operation can be found in the system
descriptions. The setpoints are intended to keep releases within the limits.of
10 CFR 20, Appendix B, Table 2, Column 2. Determine seq)omts usmg -either
the batch or the: continuous methodology _

a. Liquid Batch Momtor Setpomt Methodology

~ 1. There is only one monitor used on the Waste Disposal System for liquid
- batch releases. This monitor is identified as RRS-1000. Steam -

Generator Blowdown radiation monitors also can be used to monitor
batch releases while draining steam generators. The function of these
monitors is to act as a check on the sampling program. The sampling
program determines the nuclides and concentrations of those nuclides
prior to release. The discharge and dilution flow rates are then adjusted
to keep the release within the limits of 10 CFR 20. Based on the
concentrations of nuclides in the release, the count rate on the monitor
can be predicted. ‘The high alarm setpoint can then be set above the
predicted value up to the maximum setpoint of the system.

"~ 2. The radioactive concentration of each batch of radioactive liquid
waste to be dlscharged is determined prior to each release by
sampling and analysis in accordance with Attachment 3.6,
Radioactive Liquid Waste Sampling and Analysis Program

3. The allowable release flow rates are determined in order to keep the
release concentrations within the requirements of 10 CFR 20,
Appendix B, Table 2, Column 2. The equation to calculate the flow
rate is. from Addendum AA1 of NUREG-0133:

[z G }* S _cpiy
LIMIT.] MRP
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Where;

Ci = the concentration of nuclide “i” in pCi/ml
LIMIT: = the 10 CFR 20, Appendix B, Table 2, Column 2 limit of
nuclide “i” in pCi/ml

f = the effluent flow rate in gpm (Attachment 3. 10 Plant
Liquid Effluent Parameters)

F = the dilution water flow rate as estimated prior to release.
The dilution flow rate is a multiple of 230,000 gpm

depending on the number of circulation pumps in operation.

MRP = the multiple release pomt factor. A factor such that
. when all the release points are operating at one'time the
limits of 10 CFR 20 will not be exceeded.

4. This equation must be true during the batch release. Befofe the

rel_ease is started, substitute the maximum effluent flow rate and the

minimum dilution flow rate for f and F, respectively. If the

equation is true, the release can proceed with those flow rates as the

limits of operation. 'If the equation is not true, the efﬂuent flow rate

can be reduced or the dilution flow rate can be increased to make

the equation true. .This equation may be rearranged to solve for the
- maximum efﬂuent release flow rate (f).

5. The setpomt is used as a quahty check on the sampling program.

. The setpoint is used to stop the effluent flow when the monitor

. reading is greater than the predicted value from the samphpg
program. The predicted value is generated by converting the
effluent concentration for each gamma emitting radionuclide to
counts per unit of time as per Attachment 3.11, Volumetric
Detection Efficiencies for Principle Gamina Emitting Radionuclides
for Eberline Liquid Monitors, or Attachment 3.12, Countmg
Efficiency Curves for R-19, and R-24. . The sum of all the counts
per unit of time is the predicted count rate. The predlcted count rate
can then be multiplied by a factor to determine the high alarm
setpoint that will provide a high degree of conservatism and
eliminate spurious alarms. '

' 'b. Liquid Continuous Monitor Setpoint Methodology

1. There are eight monitors used as potential continuous 11qu1d release
monitors. These monitors are used in the steam generator
blowdown (SGBD), blowdown treatment (BDT), and essential
service water (ESW) systems.

2. These Westmghouse monitors (R) are being replaced by Eberlme

monitors (DRS) and are identified as:

 R-19 or DRS 3100/4100 for SGBD
e R-24 or DRS 3200/4200 for BDT
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The function of these monitors is to assure that releases are kept
within the concentration limits of 10 CFR 20, Appendix B, Table 2,

- Column 2, entering the unrestricted area following dilution.

The monitors on steam generator blowdown and blowdown
treatment systems have trip functions associated with their setpoints.
Essential service water monitors are equipped with an alarm
function only and monitor effluent in the event the Containment
Spray Heat Exchangers are used.

The equation used to determine tlie setpoint for continuous monitors
is from Addendum AA1 of NUREG-0133:

C*Eff * MRP* F*SF
S,<s
| f
Where; ,
'S, = setpoint of monitor (cpm). : . _
= 5E-7 puCi/ml; maximum effluent control limit from

C
: 10 CFR 20, Appendix B, Table'2, Column 2 of a known

possible nuclide in effluent stream. (The limiting nuclide

shall be evaluated annually by reviewing current nuclides

against historical ones in order to determine if one with a
“'more restrictive effluent concentration limit than Sr90 is -
‘found. The concentration limit shall be adjusted

. appropriately.)
-OR- .
"if a mixture is to be specified,

_2G
Ci
LIMIT;
Eff ‘= Efficiency, this information is located in Attachment
: 3.11, Volumetric Detection Efficiencies for Principle
Gamma Emitting Radionuclides for Eberline Liquid
Monitors, through Attachment 3.13, Counting Efficiency
Curve for R-20, and R-28, for the specific monitors. For
Eberline monitors the efficiency is nuclide specific and
the calculation changes slightly to:

2(C/*Eff)

replaces C * Eff

LIMIT; -

MRP = multiple release point factor. A factor such that when all
the release points are operating at one time the limits of
10 CFR 20 will not be exceeded (Attachment 3.8,
Multiple Release Point Factors for Release Points). The
MRP for ESW monitors is set to 1.
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3.3.2

F = dilution water (circ water) flow rate in gpm obtained
from Attachment 3.10, Plant Liquid Effluent Parameters.
For routine operatmn the setpoint should be calculated
using the minimum dilution flow rate of 230, 000 gpm.

SF = Safety Factor, 0.9.

f = applicable effluent release flow rate in gpm. For routine
operatlon the setpoint should be calculated using
maximum effluent flow rate (Attachment 3.10, Plant
Liquid Effluent Parameters).

Gaseous Monitors

For the purpose of implementing Step 3.2.2, Radioactive Gaseous Effluent
Monitoring Instrumentation, and Substep 3.2.4a, Dose Rate, the alarm
setpoints for gaseous effluents released into unrestricted areas will be
established using the following methodology. In addition, the above steps do
not apply to instantaneous alarm and trip setpoints for mtegratmg radlatlon
monitors sampling radioiodines, radioactive materials in partlculate form and
radionuclides other than noble gases. A schematic of the gaseous effluent
release systems is presented in Attachment 3.14, Gaseous Effluent; Release
Systems. Attachment 3.15, Plant Gaseous Effluent Parameters, presents the
effluent flow rate parameter(s). :

Gaseous effluent monitor high alarm setpoints will routinely be established at a
fraction of the maximum allowable setpoint (typically 10% of the setpoint) for
ALARA purposes. Alert alarms will normally be set to provide adequate

" indications of small changes in radiological conditions._

NOTE: IF the setpoint calculation methodology changes or the associated factors
change for Unit Vent, Air Ejector and/or Gland Seal monitors, THEN initiate
a review by Emergency Planning to ensure that the requirements of 10 CFR
50. 54 @ are maintained. . :

a. Plant Umt Vent

1. The gaseous efﬂuents dxscharged from the plant vent will be
monitored by the plant vent radiation monitor low range noble gas
channel [Tag No. VRS-1505 (Unit 1), VRS-2505 (Unit 2)] to assure
that applicable alarms and trip actions (isolation of gaseous release)
will occur prior to exceeding the limits in step 3.2.4, Gaseous
Effluents. The alarm setpoint values will be established using the
following unit analysis equation: .

s SF*MRP* D[,
" F,*2/0*Y.(Wi* DCF;)

Where;

Sp = the maximum setpoint of the monitor in pCi/cc‘ for
release point p, based on the most limiting organ
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SF = an administrative operation safety factor, less than 1.0

MRP = a weighted multiple release point factor (< 1.0), such'that
when all site gaseous releases are integrated, the applicable
dose will not be exceeded based on the release rate of each
effluent point. The MRP is an arbitrary value based on the
ratio of the release rate or the volumetric flow rate of each

- effluent point to the total respective flow rate value of the
plant and will be consistent with past operational experience.
The MRP is computed as follows:

« Compute the average release rate, Qy, (or the
volumetric flow rate, fp) from each release point p.
» Compute ZQp (or Zfp) for all release points.
» Ratio Qp/ZQp (or fp/Zfp) for each release point.
- .This ratio is the MRP for that specific release point
» Repeat the above bullets for each of the site's eight
_gaseous release points.

* Fp .= the maximum volumetric flow rate of release point “p”,
- at the time of the release, in cc/sec. The maximum Unit
Vent flow rate, by design, is 186 600 cfm for Unit 1 and
143,400 cfin for Unit 2. :

DL, = dose rate limit to organ “j” in an unrestncted area
(mrem/yr). :

"Based on continuous releases, the dose rate limits, DL,
from step 3.2.4a, Dose Rate, are as follows:
» Total Body < 500 mrem/year
o - Skin < 3000 mrem/year
» Any Organ< 1500 mrem/year
" x/ QO = The worst case annual average relative concentration in

the applicable sector or area, in sec/m’ (see Attachment
3.16, 10 Year Average of 1995-2004 Data).

Wi = weighted factor for the radionuclide:
C. '
2 Ch

W=

Where,
Ci = concentration of the most abundant radionuclide “i”

Crx = total concentration of all identified
radionuclides in that release pathway. For
- batch releases, this value may be set to 1 for
conservatism.
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DCF; = dose conversion factor used to relate radiation
dose to organ “j”, from exposure to
radionuclide “i” in mrem m® / yr uCi. See

following equanons.

The dose conversion factor, DCF, is
dependent upon the organ of concern.

For the whole body D'CFij = Ki
“Where; ‘

"Ki = whole body dose factor due to gamma
- emissions for each identified noble gas
radionuclide in mrem m® / yr uCi. See
Attachment 3.18, Dose Factors."

For the skin: DCFs =L + 1.1M:
; : Where;
Li = skin dose factor due to beta emissions for
each identified noble gas radionuclide, in

mrem m’ / yr uCi. See Attachment
3.18, Dose Factors.

- 1.1 = the ratio of tissue to air absorption
coefficient over the energy range of photons
_of interest. This ratio converts absorbed
dose (mrad) to dose equivalent (mrem).

M = - the air dose factor due to gamma
emissions for each 1dent1ﬁed noble gas
radionuclide in mrad m® / yr pr See
Attachment 3. 18, Dose Factors;

For the thyroid, via mhalatlon DCFy' F’ P
Where; : |

Pi = the dose parameter, for radlonuchdes
~ other than noble gas for the mhalauon
pathway in mrem m’ / yr pCi (and the
food and ground path, as approprxate)
See Attachment 3.18, Dose Factors.

2. . The plant vent radiation monitor low range noble gas high alarm
channel setpoint, Sp, will be set such that the dose rate in
unrestricted areas to the whole body, skin and thyroid (or any other
organ), whichever is most limiting, ‘will be less than or equal to 500
mrem/yr, 3000 mrem/yr, and 1500 mrem/yr respectively.

3. _ The thyroid dose is limited to the inhalation pathway only.

4. The plant vent radiation monitor low range noble gas setpoint, Sp,
will be recomputed whenever gaseous releases like Containment
Purge, Gas Decay Tanks and CVCS HUTs are discharged through
the plant vent to determine the most limiting organ.
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5. The high alarm setpoint, Sp, may be established at a lower value
than the lowest computed value via the setpoint equation.

6. Containment Pressure Reliefs will not have a recomputed ﬁigh alarm
setpoint, but will use. the normal high alarm setpoint due to their
randomness and the time constraints involved in recomputation.

7. At certain times, it may be desirable to increase the high alarm
setpoint, if the vent flow rate is decreased. This may be
accomplished in one of two ways.

Max Conc ( uCi/cc) ¥ Max Flowrate (cfm)

= New Max cfm
New Max Concentration (uCi/cc)
-OR-
i *
Max Conc ( uCi/cc) * Max Flowrate (cfm) _ New Max uCi/cc

- New Max Flowrate (cfm)
'b.  Waste Gas Storage Tanks

1. - The gaseous effluents discharged from the Waste Gas System are monitored
by the vent stack monitors YRS-1505 and VRS-2505.

2. In the event of a high radiation alarm, an automatic termination of
the release from the waste gas system will be initiated from the plant
vent radiation monitor low range noble gas channel (VRS-1505 or
VRS-2505). Therefore, for any gaseous release configuration,
which includes normal operation and waste gas system gaseous
discharges, the alarm setpoint of the plant vent radiation monitor
will be recomputed to determine the most limiting organ based on
all gaseous effluent source terms.

Chemical and Volume Control System Hold Up Tanks (CVCS
HUT), containing high gaseous oxygen concentrations, may be
released under the guidance of waste gas storage tank utilizing
approved Operations’ procedures.

3. It is normally prudent to allow 45 days of decay prior to releasing
a Gas Decay Tank (GDT). There are extenuating, operational
circumstances that may prevent this from occurring. Under these
circumstances, such as high oxygen concentration creating a
combustible atmosphere, it is prudent to waive the 45-day decay
for safety’s sake.

c. Containment Purge and Exhaust System



Reference

|

PMP-6010-OSD-001 | Rev.20 | Page32o0f87

OFF:SITE DOSE CALCULATION MANUAL

The gaseous effluents discharged by the Containment Purge and
Exhaust Systems and Instrumentation Room Purge and Exhaust
System are monitored by the plant vent radiation monitor noble gas
channels (VRS-1505 for Unit 1, VRS-2505 for Unit 2); and alarms
and trip actions will occur prior to exceedmg the limits in step
3.2.4a, Dose Rate.

For the Coritaimrient System, a continuous air sainple frorﬂ the
containment atmosphere is. drawn through a closed, sealed system to
the radiation monitors (Tag No. ERS-1300/1400 for Unit 1 and

ERS-2300/2400 for Unit 2). During purges, these momtor setpoints : _
will give a Purge and Exhaust Isolation signal upon actuaﬂon of high

alarm setpoints for particulate and noble gas channels. The sample

" is then returned to containment. Grab sample analysis is performed

for a Containment purge before release.

The Upper Containment area is monitored by normal range area
gamma monitors (Tag No. VRS-1101/1201 for Unit 1 and

" VRS-2101/2201 for Unit 2), which also give Purge and Exhaust

Isolation Trip signals upon actuation of their high alarm.

For the Containment Pressure Relief System, no sample i is Hroutmely
taken prior to release but a sample is obtained twice per month.

The contamment airborne and area monitors, upon actuation of their
high alarm, will automatically initiate closure of the Containment
and Instrument Room purge supply and exhaust duct valves and
containment pressure relief system valves. Complete trip of all
isolation control devices requires hlgh alarm of one of the two Train
A monitors (ERS- 1300/2300 or VRS-1101/2101) and one of the two

- Train B monitors (ERS-1400/2400 or VRS 1201/2201).

d.- Steam Jet Air Ejector System (SJAE) - K

1.

The gaseous effluents from the Steam Jet Air Ejector System

"discharged to the environment are continuously monitored by

radiation moniter (Tag No. SRA-1900 for Unit 1 and SRA-2900 for

Unit2). The monitor will alarm prior to-exceeding the hrmts of step

3.2.4a, Dose Rate. The alarm setpoint for the Condenser Air
Ejector System monitor will be based on the maximum air ejector

“exhaust flow rate, (Attachment 3.15, Plant Gaseous Effluent

Parameters). The alarm setpoint value will be established using the
following unit analysis equation:

SF*MRP*]_)L,
F, z/Q Z(W, DCFU)

Ssue=

Where;
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3.4

3.5

Suae = the maximum setpoint, based on the most limiting
organ, in puCi/cc and where the other terms are as
previously defined

e. Gland Seal Condenser Exhaust

. 1. The gaseous effluents from the Gland Seal Condenser Exhaust

discharged to the environment are continuously monitored by
* radiation monitor (Tag No. SRA-1800 for Unit 1 and SRA-2800 for

Unit 2). The radiation monitor will alarm prior to exceeding the
limits of step 3.2.4a, Dose Rate. The alarm setpoint for the GSCE
monitor will be based on the maximum condenser exhaust flow rate
(1260 CFM for Unit 1, 2754 CFM each for the two Unit 2 vents).
The alarm setpoint value will be established using the following unit
analysis equation: '

e = SF*MRP* DL,
GSCE ™~ —
Fo* ¥/Q* Y (W.* DCFy)
Where;
" Scsce = the maximum setpoint, based on the most limiting

- organ, in nCi/cc and where the other terms are as
_previously defined

Radioactive Efffuents Total Dose . |

. 3.4.1  The cumulative dose contributions from liquid and gaseous effluents will be
determined by summing the cumulative doses as derived in steps 3.2.3c
(Dose), 3.2.4b (Dose - Noble Gases), and 3.2.4c (Dose - Iodine-131, Todine-
133, Tritium, and Radioactive Material in Particulate Form) of this’
procedure. Dose contribution from direct radiation exposure will be based
on the results of the direct radiation monitoring devices located at the REMP
monitoring stations. See NUREG-0133, section 3.8.

Radiological Environmental Monitoring Program (REMP)
3.5.1  Purpose of the REMP
a. The purpose of the REMP is to:

o Establish baseline radiation and radioactivity concentrations in the
environs prior to reactor operations,
e  Monitor critical environmental exposure pathways,

o  Determine the radiological impact, if any, caused by the operation
of the Donald C. Cook Nuclear Plant upon the local environment.
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b. The first purpose of the REMP was completed prior to the initial

operation of either of the two nuclear units at the Donald C. Cook
Nuclear Plant Site. The second and third purposes of the REMP are an
on-going operation and as such varjous environmental media and
exposure pathways are examined. The various pathways and sample
media used are delineated in Attachment 3.19, Radiological
Environmental Monitoring Program Sample Stations, Sample Types,
Sample Frequencies. Included is a list of the sample media, analysis
required, sample stations, and frequency requirements for both collection
and analysis. Attachment 3.19, Radiological Environmental Monitoring
Program Sample Stations, Sample Types, Sample Frequencies, defines
the scope of the REMP for the Donald C. Cook Nuclear Plant.

3.5.2 Conduct of the REMP [Ref. 5.2.1u]

a.

Conduct sample ¢ollection and analysis for the REMP in accordance with
Attachment 3.19, Radiological Environmental Monitoring Program
Sample Stations, Sample Types, Sample FrequenCJes Attachment 3.20,
Maximum Values for Lower Limits of Detections™® - REMP, and
Attachment 3.21, Reporting Levels for Radioactivity Concentrations in
Environmental Samples. These are applicable at all times. The on-site
monitoring locations are shown on Attachment 3.22, On-Site Monitoring

. -Location - REMP, and the off-site monitoring locations are shown on

Attachment .3.23, Off-Site Monitoring Locations - REMP. -

1.. Perform each survelllancc requirement within the specified time
- interval in Attachment 3:19, Radiological Environmental
~ Monitoring Program Sample Stations, Sample Types, Sample
Frequencies, with a maximum allowable extension not to éxceed
*25% of the surveillance interval. “

"2, Ifan environmental sample cannot be collected in accordance with

~ step 3.5.2a, submit a description of the reasons for deviation and the
actions taken to prevent a reoccurrence as part of the Annual
Radiological Environmental Operating Report (AREOR).

Deviations from the required sampling schedule are permitted if
' specimens are unobtainable due to hazardous conditions, seasonal

unavailability, or malfunction of automatic sampling equipment. If

the deviation from the required sampling schedule is due to the

- malfunction of automatic sampling equipment, make every effort to
complete the corrective action prior to the end of the next samplmg
penod
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3. IF

» A radionuclide from plant effluents is detected in any sample
‘ medium exceeding the limit established in Attachment 3.21,
Reporting Levels for Radioactivity Concentrations in
 Environmental Samples,

OR

e More than one radionuclide from plant effluents is detected in
any sample medium AND the Total Fractional Level (TFL),
when averaged over the calendar quarter, is greater than or equal
to 1, based on the following formula:

mrr=Cw,Co, 5,

“Loy Lp
" Where; , , .
Cw = Concentration of 1 detected nuclide
Co = Concentration of 2™ detected nuclide

Lo = Reporfing Level of 1% nuclide from Attachment 3.21,
‘ ‘Reporting Levels for Rad10act1v1ty Concentrations in
< Environmental Samples.

Ly = Reporting Level of 2™ nuclide from Attachment 3.21,
.+ Reporting Levels for Radioactivity Concentrations in
' Envuonmental Samples

TI-IEN evaluate the release conditions, environmental factors,
corrective actions, or other aspects, which may have contributed to
the identified levels for inclusion in a Special Report to the
Commission within 30 days. Radioactivity not a result of plant
effluents does not need a Special Report but shall be described in the
AREOR.

4. IF a currently sampled milk farm location becomes unavailable,
THEN conduct a special milk farm survey within 15 days.

a) IF the unavailable location was an indicator farm, THEN an
alternate sample location may be established within eight miles
of thie Donald C. Cook Nuclear Plant, if one is available.

b) IF the unavailable location was a background farm, THEN an
" alternate sample location may be established greater than 15 but

less than 25 miles of the Donald C. Cook Nuclear Plant in one

of the less prevalent wind direction sectors, if one is available.
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c) IF a replacement farm is unobtainable and the total number of
indicator farms is léss than three or the background farms is less
than one, THEN perform monthly vegetation sampling in lieu
of milk sampling.

BASES RAD[OLOGICAL ENVIRONMENTAL MONITORING PROGRAM (REMP)
The REMP provides measurements of radiation and radloactlve materials in those exposure
pathways and for those radionuclides, which lead to the highest potential radiation exposures
of individuals resulting from the station operation. Thereby, this monitoring program
supplements the radiological effluent monitoring program by verifying the measurable
concentration of radioactive materials and levels of radiation are not higher than expected on
the basis of the effluent measurements and modeling of the environmental exposure
pathways. The initially specified REMP was effective for the first three years of ?
commercial operation. Program changes may be initiated based on operational experlence
in- accordance with the requirements of Technical Spec1ﬁcat10n 5.51.c.

The detectlon capabllmes reqmred by Attachment 3.20, Maximum Values for Lower Limits
of Detections™®? - REMP, are the state-of-the-art for routine envxronmental measurements in
industrial laboratories. :

It should be recognized that the LLD is defined as a priori (before the fact) limit -
representing the capability of a measurement system and not as a posteriori (after the fact)
limit for a particular measurement. Analyses shall be performed in such a manner|that the

_stated LLDs will be achieved under routine analysis conditions. Occasionally, background
fluctuations, unavmdably small sample sizes, thé presence of interfering nuclides, or other
uncontrollable circumstances may render these LLDs unachievable. In such cases, the
contributing factors will be identified and descnbed in the Annual Radiological
Environmental Operating Report. ' :

3.5.3 Annual Land Use Census [Ref. 5.2.1u]

a. Conduct a land use census and identify the Iocatxon of the nearest milk
animal, the nearest residence and the nearest garden of greater | than 500
square feet producing fresh leafy vegetables in each of the ten land
sectors within a distance of five miles.

b. In lieu of the garden census, grape and broad leaf vegetation sampling may be
. performed as close to the site boundary as possible in a land sector, containing
sample media, with the highest average deposition factor (D/Q) value,

: I
c. Conduct this land use census annually between the dates of June 1 and
October 1 by door-to-door survey, aerial survey, or by consulung local -
agricultural authorities.

1. With a land use census identifying a location(s), which yields a
calculated dose or dose commitment greater than the values currently
being calculated in this document, make appropriate changes to
incorporate the new location(s) within 30 days, if possible.,
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BASES -- LAND USE CENSUS

This is provided to ensure changes in the use of unrestricted areas are identified and
modifications to the monitoring program are made in accordance with requirements of TS

6.8.4b, if required by the results of the census. . This census satisfies the requirements of

Section IV.B.3 of Appendix I to 10 CFR Part 50. Restricting the census to gardens of greater
than SO0 square feet provides assurance that significant exposure pathways via leafy vegetables
will be identified and monitored since a garden of this size is the minimum required to produce
the quantity (25 kg/yr) of leafy vegetables assumed in Regulatory Guide 1.109 for consumption
of a child. To determine this minimum garden size, the following assumptions were used: 1)
that 20% of the garden was used for growing broad leaf vegetation (that is, similar to lettuce
and cabbage), and 2) a vegetation field of 2 kg/square meter.

3.5.4 Interlaboratory Comparlson Program

a. In order to comply w1th Reg. Guides 4.1 and 4 15, the analytlcal vendor
participates in an Interlaboratory Comparison Program, for radioactive
"materials. Address program results and identified deficiencies inthe AREOR.

1. With analyses not belng performed as required above, réport the
corrective actions taken to prevent a recurrence to the Comrmssmn
in the AREOR. : :

BASES — INTERLABORATORY COMPARISON PROGRAM

The requ1rement for part1c1pauon in an Interlaboratory Comparlson Program is provrded 0
ensure mdependent checks on the precision and accuracy of the measurements of radioactive
material in environmental sample matrices are performed as part of the quality assurance
program for environmental monitoring in order to demonstrate the results are reasonably valid.

3.6  Radioactive Equipment Storage Facility (Mausoleum) Groundwater Monitoring Program

3.6.1  Purpose of the Radioactive Equipment Storage Fac111ty (Mausoleum) Groundwater
Radiological Monitoring Program

a. The purpose of the temporary on-site Radioactive Equipment Storage Facility
(Mausoleum) Radiological Monitoring Program was to establish baseline
radiological data for the groundwater surrounding the facility prior to the
storage of the Unit 2 Steam Generator Lower Assemblies. Thereafter, the
purpose is to monitor the groundwater through observation wells with
locations as shown in Attachment 3.22, On-Site Monitoring Location -
REMP, to determine the radiological impact, if any, caused by the use of the
Storage Facility. '
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3.8 -

3.6.2  Conduct of the Radioactive Equipment Storage Facility (Mausoleum)
Groundwater Radiological Monitoring Program :

a.. Collect and analyze groundwater samples in accordance with Attachment
3.19, Radiological Environmental Monitoring Program Sample Stations,
Sample Types, Sample Frequencies. Apply the values from Attachment
3.20, Maximum Values for Lower Limits of Detections™® REMP

- (excluding I-131) and Attachment 3.21, Reporting Levels for Radloactwny
Concentrations in Environmental Samples, (excludmg I 131).

Meteorological Model

3.7.1  Three towers are used to determine the meteorological conditions at Donald C.
Cook Nuclear Plant. One of the towers is located at the Lake Michigan shoreline
to determine the meteorological parameters associated with unmodified shoreline
air. The data is accumulated by microprocessors at the tower sites and normally
transferred to the central computer every 15 minutes.

3.7.2  The central computer uses a meteorological software program to erovxde
atmospheric dispersion and deposmon parameters. The meteorologlcal model
used is based on guidance provided in Reg. Guide 1.111 for routme releases. All
calculations use the Gaussian plume model.

Reporting Requirements
3.8.1 Annual Rad1010g1ca1 Env1ronmcnta1 Operatmg Report (AREOR)

a. Submit routme radlologlcal env1r0nmental operatmg reports covermg the

operation of the units during the previous calendar year prior to May 15 of each

year. [Ref5.2.1j, TS 5.6.2]
‘ b. Incmde in the AREOR: ;‘

+  Summaries, mterpretanons and statistical evaluation of the Tresults
of the radiological environmental surveillance activities for the
reporting period. ) ‘

e A comparison with pre-operational studies, operational cohtrols (as
appropriate), and previous environmental surveillance reports and an
assessment of the observed impacts of the plant operatlon on the
environment.

o The results of the land use censuses required by step 3.5.3, Annual
Land Use Census.
« If harmful effects or evidence of irreversible damage are detected by

the monitoring, provide in the report an analysis of the problem and
.. a planned course of action to allev1ate the problem



Reference

| PMP-6010-OSD-001 | Rev.20 | Page39of 87
OFF-SITE DOSE CALCULATION MANUAL

» Summarized and tabulated results of all radiological environmental
- samples taken during the reporting period. In the event that some
results are not available for inclusion with the report, submit the
report noting and explaining the reasons for the missing results.
Submit the missing data as soon as possible in a supplementary report.

* A summary descrlpuon of the REMP including sampling methods
~ for each sample type, size and physical characteristics of each
sample type, sample preparation methods, analytical methods, and
measuring equipment used.

A map of all sample locations keyed to a table ngmg distances and
directions from one reactor.

.« ~ The results of part1c1pauon in the Interlaboratory Companson

Program required by step 3.5. 4 Interlaboratory Comparison
: -Program

3.8.2 Annual Radlologlcal Efﬂuent Release Report (ARERR)

a.

Submlt routine ARERR covering the operation of the unit during the
previous 12 months of operation within 90 days after J anuary 1 of each year.
[Ref 5.2.1j, TS 5.6.3) S

Include in the ARERR a summary of the quantities of radioactive liquid
and gaseous effluents and solid waste released from the units as outlined
in Reg. Guide 1.21, “Measuring, Evaluating and Reporting in Solid
Wastes and Releases of Radioactive Materials in Liquid and Gaseous
Effluents from Light-Water Cooled Nuclear Power Plants,” with data
summarized on a quarterly basis following the format of Appendix B,
thereof. ‘

Submit in the ARERR 90 days after January 1 of each year and include a
quarterly summary of hourly meteorological data collected durmg the
reporting period..

o  This summary may be in the form of an hour-by-hour listing of wind

* speed, wind direction, atmospheric stability, and precipitation (if
measured) on magnetic tape, or in the form of joint frequency
distributions of wind speed, wind direction and atmospheric
stability.

» Include an assessment of the radjation doses due to the radioactive
liquid and gaseous effluents released from the unit or station during
the previous calendar year.

e Include an assessment of the radiation doses from radioactive liquid
and gaseous effluents to members of the public due to their activities
inside the site boundary during the reporting period. Include all
assumptions used in making these assessments (that is, specific
activity, exposure time and location) in these reports.
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¢ Use the meteorological conditions concurrent with the time of
release of radioactive materials in gaseous effluents (as determmed
by sampling frequency and measurement) for determining the
gaseous pathway doses.

» Inoperable radiation monitor periods exceeding 30 continuous
days; explain causes of 1noperab111ty and actions taken to prevent
reoccurrence.

‘Submit the ARERR [Ref. 5.2.1w] 90 days after January 1 of each year and

include an assessment of radiation doses to the likely most exposed
member of the public from reactor releases and other nearby uramum
fuel cycle sources (mcludmg doses from primary effluent pathways and

. direct radiation) for the previous 12 consecutive months to show

conformance with 40 CFR 190, Environmental Radiation Protection
Standards for Nuclear Power Operation. Acceptable methods for
calculating the dose contribution from liquid and gaseous effluents are
given in Reg. Guide 1.109, Rev.1. :

Include in the ARERR the following information for each type of solid
waste shipped off-site during the report penod ' .
i

e Volume (cubic meters),

o Total curie quantnty (specify whether detenmned by measurement or
estimate), ‘

»  Principle radionuclides (spec1fy whether determined by measurement
or estimate),

+ Type of waste (example: spent resm compacted dry waste,
evaporator bottoms),

e  Type of container (example LSA, Type A, Type B, Large
Quantlty)

. Sohdlﬁcatlon agent (example: cement). ?
Include in the ARERR unplanned releases of radioactive materials in
gaseous and liquid effluent from the site to unrestricted areas on a

quarterly basis.

Include in the ARERR any change to this procedure made dunng the
reporting period.

Due to the site having shared gaseous and liquid waste systems dose
calculations will be performed on a per site bases using the per unit
values. This is ALARA and will ensure compliance with 40 CFR 141,
National Primary Drinking Water Regulations. Unit specific values are

site values divided by two.
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3.9

10 CFR 50.75 (g) Implementation

3.9.1

39.2

Records of spills or other unusual occurrences involving the spread of
contamination in and around the site. These records may be limited to instances
when significant contamination remains after decontamination or when there is a
reasonable likelihood that contaminants may have spread to inaccessible areas,

as in the case of possible seepages.

These records shall include any known information or 1dent1ﬁcat10n of involved

. nuclides, quantities, and concentrations.

3.9.3

This information is necessary to ensure all areas outside the radiological-
restricted area are documented for surveying and remediation during
decommissioning. There is a retention schedule file number where this
information is filed in Nuclear Documents Management to ensure all required

-areas are listed to prevent their omission.

Reporting/ Management Review

3.10.1 Incorporate any changes to this procedure in the ARERR.

3.10.2 Update this procedure when the Radiation Monitoring System, its instruments, .or
the specifications of instruments are changed. -

3.10.3 Review or revise this procedure as appropriate based on the results of the land
use census and REMP.

3.10.4 Evaluate any changes to this procedure for potentral impact on other related
Department Procedures.

3.10.5 Review this procedure durmg the first quarter of each year and update it if
necessary. Review Attachment 3.16, 10 Year Average of 1995-2004 Data, and
document using Attachment 3.17, Annual Evaluation of y/Qand D/Q Values
For All Sectors. The y/Q and D/ Qva]ues will be evaluated to ensure all data
is within + 3 standard deviations of the 10 year annual average data and
documented by completing Attachment 3.17, Annual Evaluation of z/Qand
D/Q Values For All Sectors, and filed in accordance with the retention schedule. 4

FINAL CONDITIONS

None.
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5 REFERENCES
5.1  Use References: ‘
5.1.1 “Implementatlon of Programmatic Controls for Radiological Effluent Technical
Specifications in the Administrative Controls Section of the Technical
Specifications and the Relocation of Procedural Details of RETS to the Off- Site
Dose Calculation Manual or to the Process Control Program (Generlc Letter 89-
01)”, United States Nuclear Regulatory Commission, January 31, 1989
5.1.2  12-THP-6010-RPP-601, Preparation of the Annual Radloactlve Effluent
Release Repon
5.1.3  12-THP-6010-RPP-639, Annual Radlologlcal Environmental Operatmg
Report (AREOR) Preparation And Submittal
Writing References:

- 52

5.2.1

e o0 ore

o

p—

. Source References:

10 CFR 20, Standards for Protection Against Radiation C
10 CFR 50, Domestic Licensing of Production and Utilization Facilities

PMI- 6010, Radiation Protection P]an

NUREG-0472
NUREG-0133

Regulatory Guide 1.109, non—hsted parameters are taken from these data
tables

Regulatory Guide 1. 111
Regulatory Guide 1.113 .

- Final Safety Analysis Report (FSAR) - o |

Technical Specifications 5.4.1.¢, 5.5.1.c, 5.5.3, 5.6.2, and 5.6.3

Final Environmental Statement Donald. C. Cook Nuclear Plant August
1973

NUREG-0017

ODCM Setpoints for Liquid [and Gaseous] Effluent Monitors (Bases)
ENGR 107-04 8112.1 Environs Rad Monitor System

HPPOS-223, Consideration of Measurement Uncertamty When
Measuring Radiation Levels Approaching Regulatory Limits

Watts - Bar Jones (WBJ) Document, R-86-C-001, The Primaty -
Calibration of Eberline Instrument Corporation SPING - 3/4 Low,
Mid, and High Range Noble Gas Detectors

WBJ Document, R-86-C-003, The Primary Calil;ration of Eberline
Instrument Corporation DAM-4 and Water Monitor

40 CFR 190, Environmental Radiation Protection Standards for
Nuclear Power Operations

NRC Commitment 6309 (N94083 dated 11/10/94)
NRC Commitment 1151
NRC Commitment 1217
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dd.

NRC Commitment 3240
NRC Commitment 3850

. NRC Commitment 4859

NRC Commitment 6442
NRC Commitment 3768

DIT-B-00277-00, HVAC Systems Design Flows

. Regulatory Guide 1.21
bb.

CC.

Regulatory Guide 4.1

1-2-V3-02-Calc #4, Unit Vent Sample Flow rate for isokinetic
particulates and Iodine sampling

HPS N13.30-1996, Appendix A Rationale for Methods of Determining
Minimum Detectable Amount (MDA) and Mlmmum Testing Level

. (MDL

€e.

DIT-B-01971-00, Dose Factors for Radioactive Particulate Gaseous

. Effluents Associated with the Child by the Inhalation Pathway

ff.

ge-

DIT-B-01987-00, Ground Plane & Food Dose Factors Pi for
Radioiodines and Radioactive Particulate Gaseous Effluents .

‘N RC Commitment 1010

General References

a.

b.

Cook Nuclear Plant Start-Up Flash Tank Flow Rate letter from D. L.
Boston dated January 21, 1997

Letter from B.P. Lauzau, Venting of Middle CVCS Hold- Up Tank

. Directly to Unit Vent, May 1, 1992

AEP Design Information Transmittal on Aux Building Ventilation
Systems

PMP-4030.EIS. 001 "Event-Initiated Surveillance- Testmg
Environmental Posmon Paper, Fe Impact on Release Rates, approved
3/14/00

Environmental Position Paper, Methodology Change from Sampling
Secondary System Gaseous Effluents for Power Changes Exceeding
15% within 1 hr to Responding to Gaseous Alert Alarms, approved
4/4/00

CR 02150078, RRS-iOOO, efficiency curve usage

Environmental Position Paper, Unit Vent Compensatory Sampling,
approved 4/14/05
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Attachmient 3.1 Dose Factors for Various Pathways 4447
Ri Dose Factors
: PATHWAY
Nuclide Ground Vegetable | © Meat Cow Milk | Goat Milk | Inhalation
H-3 0.0E+00 4.0E+03 3.3E+02 2.4FE+03 4.9E+03 ' 1.3E+03
C-14 0.0E+00 3.5E+06 5.3E+05 3.2E+06 3.2E+06 3.6E+04
Cr-51 5.4E+06 1.1E+07 1.5E+06 6.9E+06 8.3E+05 - 2.1E+04
Mn-54 1.6E+09 9.4E+08 - | 2.1E+07 2.9E+07 - 3.5E+06 2.0E+06
Fe-59 3.2E+08 '9.6E+08 1.7E+09 3.1E+08 4.0E+07 1.5E+06
Co-58 4.4E+08 6.0E+08 2.9E+08 8.4E+07 1.0E+07 | 1.3E+06
Co-60 2.5E+10 “3.2E+09 1.0E4+09 |- 2.7E+08 3.2E+07 - 8.6E+06
Zn-65° 8.5E+08 - 2.7E+09 9.5E+08 1.6E+10 1.9E+09  1.2E+06
Sr-89 2.SE+04 3.5E+10 3.8E+08 | 9.9E+09 2.1E+10 2.4E+06
Sr-90 0.0E+00 1.4E+12 9.6E+09. 9.4E+10 2.0E+11 ' 1.1E+08
Zr-95 2.9E+08 1.2E+09 1.5E+09 9.3E+H05 1.1E+05 2.7E+06
Sb-124 6.9E+08 | - 3.0E+09 4.4E+08 7.2E+08 8.6E+07 3.8E+06
1-131 1.0E+07 2.4E+10 2.5E+09 4.8E+11 5.8E+11 ; 1.6E+07
1-133 1.5E+06 4.0E+08 6.0E+01. 4 4E+09 5.3E+09 | 3.8E+06
Cs-134 | 7.9E+09 2.5E+10 1.1E+09 5.0E+10 -| 1.5E+11 » 1.1E+06
Cs-136 1.7E+08 2.2E+08 42E+07 | S.1EH09 .| - 1.5E+10 - 1.9E+05
Cs-137 1.2E+10 2.5E+10 1.0E+09 . | . 4.5E+10° 1.4E+11 [ 9.0E+05
Ba-140 2.3E+07 2.7E+08 5.2E+07 2.1E+08 - 2.6E+07 2.0E+06
Ce-141 1.5E+07 '5.3E+08 | 3.0E+07 8.3E+07 1.0E+07 - 6.1E+05
Ce-144 7.9E+07 1.3E+10 3.6E+08 7.3E+08 8.7E+07- | = 1.3E+07

Units for all except inhalation pathway are m?* mr sec / yr pCi, inhalatiori pathway unitsj are mr m° / yr uCi.

Usp Values to be Used For the Maximum Exposed Individual

Teen

“Adult

Pathway Infant Child

Fruits, vegetables and grain (kg/yr) - 520 630 520
Leafy vegetables (kg/yr) - 26 ') T 64
Milk (L/yr) 330 330 400 310
Meat and poultry (kg/yr) ' - 41 65 110
Fish (kg/yr) - 6.9 16 - 21
Drinking water (L/yr) 330 510 510 1730
Shoreline recreation (hr/yr) - 14 67 12
Inhalation (m’*/yr) 1400 3700 8000 8000

Table E-5 of Reg. Guide 1.109.
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Bi; Factors for Aquatic Foods

pCil/ kg pCi
Element Fish ~ Invertebrate

H - 9.0E-1 9.0E-1
C 4.6E3 -9.1E3
Na ‘ 1.0E2 2.0E2
P " 1.0E5 2.0E4
Cr 2.0E2 © 2.0E3

. Mn - 4.0E2 . 9.0E4
- Fe 1.0E2 - 3.2E3
Co 5.0E1 2.0E2
- Ni 1.0E2 | - 1.0E2
" Cu 5.0E1 - - 4.0E2
Zn . 2.0E3 . ' 1.0E4
Br 4.2E2 . 3.3E2

‘Rb 2.0E3 1.0E3" '

Sr 3.0E1. 1.0E2
Y 2.5E1 . 1.0E3
7r 3.3E0 - 6.7E0
-Nb . 3.0E4 - - 1.0E2
Mo 1.0E1 1.0E1 -
Tc 1.5E1 5.0E0
Ru 1.0E1 . 3.0E2-
Rh 1.0E1 3.0E2
Te 4.0E2 6.1E3
1 1.5E1 5.0E0
Cs 2.0E3 1.0E3
Ba - 4.0E0 . 2.0E2
La 2.5E1 1.0E3
“Ce ~ 1.0E0 1.0E3
Pr 2.5E1 1.0E3
Nd - 2.5E1 . 1.0E3
w 1.2E3 1.0E1
Np 1.0E1 4.0E2

Table A-1 of Reg. Guide 1.109.
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Dap; External Dose Factors for Standing on Contaminated Ground -

mrem m’ / hr pCi

Radionuclide Total Body Skin
H-3 . ' . 0. 0
C-14 ' 0 . 0
Na-24 4 . 2.5E-8 2.9E-8 -
P-32 0 0
Cr-51 2.2E-10 , 2.6E-10
Mn-54 : 5.8E-9 6.8E-9
Mn-56 1.1E-8 1.3E-8
Fe-55 0 0
Fe-59 g . 8.0E-9 . 9.4E-9
Co-58 . 7.0E-9 8.2E-9
Co-60 - 1.7E-8 2.0E-8
Ni-63 : 0 , 0
Ni-65 ‘ - 3.7E-9 4.3E9

.| Cu-64 . , 1.5E-9 . 1.7E-9
Zn-65 _ . 4.0E-9 4.6E-9
Zn-69 ' 0o 0
Br-83 : 6.4E-11 9.3E-11
Br-84 N 1.2E-8 . 1.4E-8
Br-85 ' . S0 0
Rb-86 6.3E-10 . 7.2E-10
Rb-88 3.5E-9 4,0E-9
Rb-89 " 1.5E-8 1.8E-8
Sr-89 N ' 5.6E-13 6.5E-13
Sr-91 S : 7.1E-9 8.3E-9
Sr-92 9.0E-9 1.0E-8
Y-90 ' 2.2E-12 2.6E-12
Y-91m 3.8E-9 , 4.4E-9
Y-91 - 2.4E-11 2.7E-11
Y-92 1.6E-9 1.9E-9

1 Y93 4 5.7E-10 7.8E-10
Zr-95 ' " 5.0E9. 5.8E-9

| Zr-97 , 5.5E9 6.4E-9
Nb-95 : 5.1E-9 . 6.0E-9
Mo-99 1.9E-9 - 2.2E-9
Tc-99m A 9.6E-10 1.1E-9

| Te-101 " 2.7E-9 .3.0E-9
Ru-103 . 3.6E-9 4.2E-9
Ru-105 4 .5E-9 5.1E-9
Ru-106 1.5E-9 1.8E-9
Ag-110m ~ 1.8E-8 2.1E-8
Te-125m ' ) 3.5E-11 ] 4.8E-11
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Radionuclide Total Body Skin
Te-127m 1.1E-12 1.3E-12°
Te-127 1.0E-11 1.1E-11
Te-129m - 7.7E-10 9.0E-10
Te-129 7.1E-10 8.4E-10
Te-131m 8.4E-9 .9.9E-9
Te-131 2.2E-9 '2.6E-6
Te-132 1.7E-9 2.0E-9
I-130 ‘1.4E-8 ° 1.7E-8
I-131 2.8E-9 3.4E-9
1-132 1.7E-8 2.0E-8
I-133 3.7E-9 4.5E-9.
1-134 1.6E-8 1.9E-8
1-135 1.2E-8 1.4E-8
Cs-134 1.2E-8 1.4E-8 =
Cs-136 1.5E-8 ~ 1.7E-8
Cs-137° 4.2E-9 4.9E-9
Cs-138° 2.1E-8 2.4E-8
Ba-139 2.4E-9 2.7E-9
Ba-140 _ 2:1E-9 2.4E-9
Ba-141 - 4.3E-9 4.9E-9
Ba-142 - 7.9E-9 9.0E-9
La-140 - 1.5E-8 1.7E-8
La-142 1.5E-8 1.8E-8
Ce-141 5.5E-10 - 6.2E-10
Ce-143 2.2E-9 2.5E-9
Ce-144 '3.2E-10 3.7E-10
Pr-143 -0 0 -
Pr-144 2.0E-10 2.3E-10
Nd-147 1.0E-9 1.2E-9
W-187 3.1E9 3.6E-9
Np-239 9.5E-10 1.1E-9

Table E-6 of Reg. Guide 1.109.-
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INSTRUMENT R ’ Minimum | - Applicability . Action.
: Channels - :
Operable®
1. Gross Radioactivity Monitors Providing Automatic Release Termination
a.” Liquid Radwaste )# At times-of release. 1
Effluent Line (RRS-1001)
b. Steam Generator QQ)# At times of release** 2
. Blowdown Line (R-19, DRS 3/4100 +)
c. Steam Generator T (O At times of release 2
Blowdown Treatment '
Effluent (R-24, DRS 3/4200 +)
2. Gross Radioactivity Monitors Not Providing Automatic Release Termination.
a. Service Water . - . 1 ()per. |Atall times . 3
System Effluent Line (R-20, R-28) . train
3.. Continuous Composite '
Sampler Flow Monitor o
a. Turbine Building Sump D At all times 3
Effluent Line ' o ' . .

4. Flow Rate Measurement Devices , _

a. Liquid Radwaste Line . ¢)) At times of release 4
(RFI-285) 4 ' A

'b. Discharge Pipes*. o 1 @) Atall imes © NA
c. Steam Generator Blowdown (D At times of release 4
~Treatment Effluent (DFI-352) - K

d. Individual Steam Generator sample flow (1) per .| At times of release | 5
to Blowdown radiation monitors alarm - | generator ‘
(DFA-310, 320, 330 and 340)

* Pump curves and valve sénlngs may be utilized to estimate flow; in SlllCh cases, 'Ac.tion St‘atemen‘t 4 is not applicable This is
) primarily in reference to start up flash tank flow.

# OPERABILITY of RRS-100] includes OPERABILITY of sample flow switch RFS-1010, which is an attendant instrument as
defined in Technical Specification section 1.1, under the term Operable - Operability. This item is also applicable for all
Eberline liquid monitors (and their respective flow switches) listed here.

* Since these monitors can be used for either batch or continuous release the appropriate action statement of 1 or 2 should apply
(that is, Action 1 if a steam generator drain is being performed in lieu of Action 2). It is possible, due to the steam generator
sampling system lineup, that BOTH action statements are actually entered. This would be the case when sampling for steam
generator draining requires duplicate samples while the sample system is lined up to discharge to the operating units blowdown
system. - In this case the steam generator drain samples can fulfill the sample requirement for Action 2 also. Action 2 would be
exited when sampling was terminated. . .

+ Some Westinghouse (R) radiation monitors are being replaced by Eberline (DRS) momtors Either momlor can fulfill the

operability requirement. Ensure surveillances are currem for operability of the instrumentation prior to ‘usmg it to satisfy

appllcabxhty requtrement
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a  IF an RMS monitor is inoperable solely as the result of the loss of its control room alarm annunciation, THEN
one of the following actions is acceptable to sansfy the ODCM action staternent compensatory surveillance
requiremernit:

1.

Collect grab samples and conduct laboratory analyses per the specific monitor's action statement,

. -OR-

Collect local monitor readings at a frequency equal to or greater than (more frequently than) the acuon
frequency.

IF the RMS monitor is moperable for reasons other than the loss of control room annunciation, THEN the only
acceptable action is taking grab samples and conducting laboratory analyses as the reading is eqmvalent to a
grab sample when the monitor is functional.

Action 1

Action 2

Action 3

‘ Action 4

TABLE NOTATION .

With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE
requirement, effluent releases may continue, provided that prior to initiating a release:

1. At least two independent samples are analyzed in accordance with Step 3.2.3a and;

2. At least two technically qualified members of the Facility Staff independently verify the
discharge valving. ‘Otherwise, suspend release of radioactive effluents via this pathway. :

With the number of channels OPERABiE less than required by the Minimum Channels OPERABLE
requirement, effluent releases via this pathway may continue for up to 30 days provided grab samples
are analyzed for gross radioactivity (beta or gamma) at a limiit of detection of at least 10-7 pCi/gram:

1. At least once per shift when the specific activity of the secondary coolant is > 0.01 pCi/gram
DOSE EQUIVALENT [-131.

2. At least once per 24 hours when the specific acuvnty of the secondary coolant is < 0.01 pCi/gram-
DOSE EQUIVALENT F131.

After 30 days, IF the channels are not OPERABLE, THEN contmue 1eleases w1th required grab .
samples provide a description of why the moperablhty was not corrected in the next Annual
Radiological Effluent release Report. .

With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE
requirement, effluent releases via this pathway may continue for up to 30 days provided that at least
once per shift, grab samples are collected.and analyzed for gross radioactivity (beta or gamma) at a
lower limit of detection of at least 10-7 uCi/ml. Since the Westinghouse ESW monitors (R-20 and R-
28) are only used for post LOCA leak detection and have no auto trip function associated with them,
grab samples are only needed if the Containment Spray Heat Exchanger is in service. After 30 days,
IF the channels are not OPERABLE, THEN continue releases with grab samples once per shift and
provide a description of why the inoperability was not corrected in the next Annual Radiological
Effluent release Report.

* With the number of channels OPERABLE less than required: by the Minimum Channels OPERABLE

requirement, effluent releases via this pathway may continue for up to 30 days provided the flow rate
is estimated at least once per 4 hours during actual releases. After 30 days, IF the channels are not
OPERABLE, THEN continue releases with grab samples once per shift and provide a description of
why the inoperability was not corrected in the next Annual Radiological Effluent release Report.
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Pages:
48 - 50

Attachment 3.2 Radioactive Liquid Effluent Monitoring Instruments

Action 5  With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE
: requlremcnt effluent releases via this pathway may continue for up to 30 days prov1dedw the flow rate
is verified to be within the required band at Jeast once per -4 hours during actual releases After 30 .
days, IF the channels are not OPERABLE, THEN continue releases with.grab samples once per shift
- and provide a description of why the inoperability was not corrected in the next Annual Radlologlcal
Effluent release Report. ‘ IF the flow cannot be obtained within the desired band, THEN declare the
radiation monitor inoperable and enter the appropriate actions statement, Action 2.

Compensatory actions are governed by PMP-4030-EIS-001, Event-Initiated Surveillance Testing
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Blowdown Treatment
Line

D(4)*

Radioactive Liquid Effluent Monitoring Pages:
Attechment 3.3 Instrumentation Surveillance Requirements 51-52
Instrument CHANNEL. | SOURCE CHANNEL' CHANNEL
CHECK CHECK | CALIBRATION | OPERATIONAL
. ' TEST
1. Gross Radioactivity Monitors Providing Automatic Release Termination '

a. Liquid Radwaste " D* P B(3) Q®)
Effluent Line ‘
(RRS-1001) ‘

b. Steam Generator D* M B@3) Q)
Blowdown Effluent
Line

c. Steam Generator D* M B(3) Q)
Blowdown Treatment
Effluent Line .

2. Gross Radioactivity Monitors Not Providing Automatic Release Termination :

a. Service Water D M B@®3) Q@)
System Effluent
Line

3. Continuous Composite Samplers

a. Turbine Building D* N/A N/A N/A
Sump Effluent Line . .

4. Flow Rate Measurement Devices 4

a. Liquid Radwaste D@)* N/A B Q
Effluent
Steam Generator N/A N/A N/A

* During releases via this pathway
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-5. Loss of sample flow.
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Attachment 3.3 Instrumentation Surveillance Requirements 51-52
TABLE NOTATION

Demonstrate with the CHANNEL OPERATIONAL TEST that automatic 1solat10n of this pathway and
control room alarm annunciation occurs if any of the following conditions exists; S b

1. Instrument indicates méasured levels above the alarm/trip setpoint.
2.Circuit failure.*

3. Instrument indicates a downscale failure.*

4. Instrument control not set in operating mode *

5. Loss of sample flow. *

Demonstrate with the CHANNEL OPERATIONAL TEST that control room alarm anmmmanon occurs if
any of the following conditions exists:

1. Instrument indicates measur_ed levels above the alarm setpoint. !
2. Circuit failure. - : : i
3. Instrument indicates a downscale failure. ‘

4. Instrument controls not set in operating mode.

Perform the initial GHANNEL CALIBRATION using one or more sources with traceability back to the

National Institute of Standards and Technology (NIST). These sources permit calibrating the system over its
intended range of energy and measurement range. For subsequent CHANNEL CALIBRATION, sources
that have been related to the initial calibration may be used.

Verify mdjcatmn of flow during periods of release with the CHANNEL CHECK Perform the MCHANNEL
CHECK at least once per 24 hours on days on which continuous, periodic or batch releases are made

Demonstrate with the CHANNEL OPERATIONAL TEST that automatic isolation of this pathway and
control room alarm annunciation occurs if any of the following conditions exists:

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

2. Circuit failure. ¥*
3. Instrument indicates a downscale failure. **
4. Instrument control not set in operating mode.*

Instrument indicates, but does not prowde for automatic isolation
Instrument indicates, but does not necessanly cause automatic isolation. No credit is taken for the automatic

‘isolation on such occurrences.

Operations currently performs the routine channel checks and source checks. Maintenance and Radiation Protecnpn perform
channel calibrations and channel operational tests. Chemlstry performs the channel check on the continuous composne sampler.
These responsibilities are subject to changc thhout revision to this document.
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: L .. . Pages:
Attachment 3.4 | Radioactive Gaseous Effluent Monitoring Instrumentation 5 3% 55
Instrument (Instrument #) Operable! . Minimum . Action
' Channels
Action
1. Condenser Evacvation System ] o
a. Noble Gas Activity 1) - ; Sekokeok 6
Monitor (SRA-1905/2905) o
b. Flow Rate Monitor (SFR-401, 0 ek 5
1/2-MR-054 and/or SRA- 1910/2910) OR :
(SFR-402 and 1/2-MR-054) .
2. Unit Vent. Auxiliary Building Ventilation System
a. Noble Gas Activity : : (N * "6
Monitor (VRS-1505/2505) .
b. Iodine Sampler (1) *. 8
Cartridge for VRA-1503/2503 .
c. Particulate Sampler Filter ), ¥ 8
for VRA-1501/2501 '
d. Effluent System Flow Rate - . (1) * 5
: Measuring Device (VFR-315, MR- 054 .
and/or VFR-1510/2510) .
¢. Sampler Flow Rate . 6)) * 5
Measuring Device (VFS-1521/2521)
3. Containment Purge and Containment Pressure .
Relief (Vent) ** o _ : _ .
a. Containment Noble Gas Activity Menitor ) AkAAZ. D 7
ERS-13/1405 (ERS-23/2405) ,
b. Containment Particulate Sampler Filter ) Aok 10
, ERS-13/1401 (ERS-23/2401) :
4. Waste Gas Holdup System and CYCS HUT
(Batch releases)**
a. Noble Gas Activity ¢ G 9
' Alarm and Termination -
of Waste Gas Releases (VRS-1505/2505)
5. Gland Seal Exhaust ' '
a. Noble Gas Activity ) e .6
Monitor (SRA-1805/2805)
b. Flow Rate Monitor (SFR-201, MR-054 or - m - L ERRK 5

* At all times

**  Containment Purge and other 1dentlﬁed gaseous batch releases can be released utilizing the same double
sampling compensatory action requirements of action 9 identified here even if there is no termination function
associated with it like that associated with the two specific tank types listed here. ,

**%* During releases via this pathway
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TABLE NOTATIONS

1. 'IF an RMS monitor is inoperable solely as the result of the loss of it's control room alarm annunéiatlon THEN
one of the following acuons is acceptable to satisfy the ODCM action statement compensatory surveillance
reqmrement

1. “Take grab samples and conducl laboratory analyses per the spcc1ﬁc monitor's action statement
’ ' -OR-
2. Take local monitor readings at a frequency equal to or greater than (more frequenﬂy than) the
action frequency.

IF the RMS monitor is moperahlé for reasons other than the loss df control room énnuncnanon THEN the only
acceptable action is taking grab samples and conducting laboratory ana]yscs as the reading is equivalent to a
grab sample when the monitor is functional. .

2. Consider releases as occurring “via this pathway” under the following conditions:

e The Containment Purge System is in operation and Containment Operability is apphcable
-OR- . !
L The Containment Purge System is in operation and is being used as the vent path for‘ the vennng of

contaminated systems within the containment buﬂdmg prior to completing both degas and
depressurization of the RCS.

IF neither of the above are applicable, THEN the containment purge system is acting as a ventilation system
(an extension of the Auxiliary Building) and is covered by Item 2 of this Attachment.

-OR-
L4 A Contmnment Pressure Relief (CPR) is bemg performed

Once Purge (clcan—up) has bcen completed and ‘Ventilation’ mode of Purge has commenced - resultant return
to ‘Clean-up’ mode can be made with no additional sampling requirements or paperwork - so long as either
ERS-1305/2305 OR ERS-1405/2405 are operable. Containment particulate channels are not needed since the
RCS has been degassed and depressurized so leak detection is not an issue. )

3. For purge (including pressure relief) purposes only. Reference TS 3.6.1, Containment Purge Suﬁply and
Exhaust System Isolation Instrumentation and 3.4.15, RCS Leakage Detection Instrumentation for addmonal
information.

4. For waste gas releases only, see Item 2 (Umt Vent, Auxiliary Building Venulauon System) for addmonal
' requlrements o

ACTIONS
5. With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE
requirement, effluent releases via this pathway may continue for up to 30 days provided the flow rate is
estimated at least once per 4 hours. After 30 days, IF the channels are not OPERABLE, THEN continue
* releases with estimation of the flow rate once per 4 hours and provide a description of why the moperab1hty
was not corrected in the next Annual Radiological Effluent Release Report.

6. With the number of channels OPERABLE less required by the Minimum Channels OPERABLE requirement,
effluent releases via this pathway may continue for up to 30 days provided grab samples are taken at least once
per shift and these samples are analyzed for gross activity within 24 hours. After 30 days, IF the channels are

not OPERABLE, THEN continue releases with grab samples once per shift and provide a description of why '

the moperablhty was not corrected in the next Annual Radiological Effluent release Report.
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7. With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE
requirements, umncchately suspend PURGING or VENT[NG (CPR) of radioactive effluents via this pathway.

8. With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE requirement, effluent
releases via the affected pathway may continue for up to 30 days provided samples required for weekly analysis are
continuously collected with auxiliary sampling equipment as required in Attachment 3.7, Radioactive Gaseous Waste
Sampling and Analysis Program. Afier 30 days, IF the channels are not OPERABLE, THEN continue releases with sample
collection by auxiliary sampling equipment and provide a description of why the moperablhty was not corrected in the next
Annnal Radiological Effluent Release Report. .

Sampling evolutions are not an interruption of a continuous release or sampling period.

5. With the number of .channels OPERABLE less than required by the Minimum Channels OPERABLE requirement, the
contents of the tank(s) may be released to the environment for up to 14 days-provided that prior to initiating the release:

a. At least two independent samples of the tank's contents are analyzed and,
b. At least two technically qualified members of the Facility Staff independently verify the release rate calculations and
discharge valve lineups; otherwise, suspend release of radioactive effluents via this pathway.

After 14 days, IF the channels are not OPERABLE, THEN continue releases with sample collection by auxiliary sampling

-equipment and prowde a description of why the inoperability was not correctad in the next Annual Radiological Effluent Release

Report

10. See Tec-hnical Specification 3.4.15, RCS Leakage Detection System lnstrurﬁemation.

Compensatory actions are govcmedlby PMP-4030-EIS-001, Event-Initiated Surveillaﬁce Testing.
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Instrumentation Surveillance Requirements 56 - 57
Instrument CHANNEL SOURCE CHANNEL CHANNEL OPERATIONAL
’ CHECK CHECK |. CALIBRATION TEST
1. Condenser Evacuation Alarm Only

System A

a. Noble Gas Activity Monitor D** M B@ ‘ Q)
(SRA-1905/2905) : . : :

b. System Effluent Flow Rate D** ) NA B . Q
(SFR-401, SFR-402, ‘
MR-054, SRA-1910/2910) .

2. Auxiliary Building Unit ‘Alarm Only o !

Ventilation System ' ‘

a. Noble Gas Activity Monitor D* M B(2) - QW
(VRS-1505/2505) A 4 S T o —

b. Iodine Sampler . W NA : NA . . NA
(For VRA-1503/2503) ' . .

c. Particulate Sampler W NA NA ' NA
(For VRA-1501/2501) ‘ :

d. System Effluent Flow Rate D* NA B : Q

Measurement Device
(VFR-315, MR-054,
VRS-1510/2510)

e. Sampler Flow Rate D* N/A B L Q
. Measuring Device :
(VFS-1521/2521)

3. Containment Purge System and Alarm and Trip
Containment Pressure Relief

a. Containment Noble Gas S P B(2) - Q
Activity Monitor (ERS- s
-13/1405 and ERS-23/2405) :

b. Containment Particulate - - S NA B . - Q

Sampler (ERS-13/1401 and
ERS-23/2401)

4. Waste Gas Holdup System Alarm and Trip
Including CVCS HUT
a. Noble Gas Activity Monitor P P B(2) ’ QB
Providing Alarm and . :
Termination
(VRS-1505/2505)
5. Gland Seal Exhaust Alarm Only ;
a. Noble Gas Activity D*+ M B(2) ' L Q)
(SRA-1805/2805) . S
b. System Effluent Flow Rate D#** " NA . B - Q

(SFR-201, MR-054,
SRA-1810/2810)

* At all times
“#+* During releases via this pathway
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TABLE NOTATIONS

1. Demonstrate with the CHANNEL OPERATIONAL TEST that control room alarm annunmanon occurs if any
of the following conditions exists:

1. 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.
2. Perform the initial CHANNEL CALIBRATION using one or more sources with (raceabilify back (o the
NIST. These sources permit calibrating the system over its intended range of energy and measurement range.

For subsequent CHANNEL CALIBRATION sources that have been related to the initial cahbrauon may be
used.

3. Demonstrate with the CHANNEL OPERATIONAL TEST that automatic isolation of this pathway and
control room alarm annunciation occurs if any of the following conditions exists:

1. Instrument indicates measured levels above the alarm/trip setpoint.
2. Circuit failure.* ‘

3. Instrument indicates a downscale failure.*

4. Instrument controls not set in operate mode. *

* Instrument indicates, but does not provide automatic isolation.

Operations ‘currently performs the routine channel checks, and source checks. Maintenance and Radiation Protection perform
channel calibrations and channel operational tests. These responsibilities are subject to change without revision to this
document. . : -
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Attachment 3.6 | ‘Radioactive Liquid Waste Sampling and Analysis Program | 5 ;%‘;Sé
[Ref. 5.2.15] -
LIQUID SAMPLING MINIMUM TYPE OF LOWER
RELEASE - FREQUENCY ANALYSIS ACTIVITY LIMIT OF
TYPE FREQUENCY ANALYSIS DETECTION
, . : (LLD)
. (pCi/ml) *
A. Batch Waste P P Principal 5x107
Release Tanks® Each Batch Each Batch Gamma
- Emitters ©
I-131 1x10¢
P P Dissolved and .
: Entrained Gases L
Each Batch Each Batch (Gamma - Ixi0
' Emitters) "
P M H-3 | 1x10°
Each Batch CQmpositeb : . i
o S  Gross Alpha ‘l 1x107
P | . Sr-89, Sr-90 | 5x10°
Each Batch - Composite” B L
: : Fe-55 ©1x10°
B. Plant W Principal | ,
~ Continuous Daily . Composite® Gamma 5x10
Releases* * C Emitters ©
' I-131 1x10°
M M Dissolved and )
Grab Sample Entrained Gases - Ix10°
: (Gamma
Emitters)
M H-3 1x10°
Daily Composite® |
' Gross Alpha - 1x107
Sr-89, Sr-90 . 5%x10°®
Daily Composite®
Fe-55 ' 1x10

*During releases via this pathway

This table provides the minimum requirements for the liquid sampling program. If additional saméling is performed
then those sample resuits can be used to quantify releases in lieu of composite data for a more accurate quantification.

Examples of these samples are the 72 hour secondary coolant activity and Monitor Tank tritum samples.
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Attachment 3.6 | Radioactive Liquid Waste Sampling and Analysis Program

TABLE NOTATION

a. The lower limit of detection (LLD) is deﬁned in Table Notation A. of Attachment 3.20, Maximum
Values for Lower Limits of Detections™® - REMP

b. A composite sample is one in which the quantity of liquid sampled is proportional to the quantity of
liquid waste discharged and in which the method of sampling employed results in a spec1men which is
representative of the liquids released.

c. A batch release is the discharge of liquid wastes of a discrete volume. Prior to sampling for analysis,
isolate, recirculate or sparge each batch to ensure thorough mixing. Examples of these are Monitor
Tank and Steam Generator Drains. Before a batch is released the tank is sampled and analyzed to
determine that it can be released without exceeding federal standards. -

d. A continuous release is the discharge of liquid of a non-discrete volume;' e.g. from a volume of system
that has an input flow during the continuous release. This type of release includes the Turbine Room
Sump, Steam Generator Blowdown and the Steam Generator Sampling System.

e. The principal gamma emitters for which the LLD specification applies exclusively are the following .
radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, M0-99, Cs-134, Cs-137, Ce-141 and Ce-144.
This list does not mean that only these nuclides are to be detected and reported. Identify and report
other peaks, which are measurable and identifiable, together with the above nuclides. :
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Gaseous Release Type Frequency Minimum Type of Lower Limit
Analysis Activity of Detection
- Frequency Analysis (nCi/ec)*
a. Waste Gas Storage P P 'Principal Gamma
Tanks and CVCS HUTs | Each Tank Each Tank Emitters ® 1x10*
. Grab Sample
, ) o H-3 1x10°
b. Containment Purge P P Principal Gamma ‘ )
' ‘ -Each Purge Each Purge Emitters ¢ - 1x10%
________________________________ Grab Sample : ' .
CPR (vent)** Twice per Twice per Month
Month . .
_ H-3 1x10%
¢. Condenser Evacuation WorM M - Principal Gamma
System Grab Sample Particulate Sample | Emitters? 1 x 10"
Gland Seal Exhaust* ' - M H-3 1x 109
" - we Principle Gamma 1x10*
Noble Gas Emitters ¢ _
M I-131
Todine Adsorbing 1x 10"
Media _
Continuous | - we Noble Gases -
- | Noble Gas Monitor ' Ix10°
d. Auxiliary Building Unit | Continuous®, Wb 1-131 'f
Vent* b " lodine Adsorbing " 1x 1072
Media
Continuous ©. WP Principal Gamma 3
: Particulate Sample = | Emitters ¢ Co1x10™
Continuous® M Gross Alpha f‘
: Composite Particulate : | 1x10M
' Sample :
w wh H-3
Grab Sample H-3 Sample 1x10°
W & Principle Gamma 1x10*
. Noble Gas Emitters ¢
Continuous © Q Sr-89, Sr-90 -
Composite Particulate 1x 10"
Sample
Continuous ©  Noble Gas Monitor Noble Gases 1x10°%
¢. Incinerated Oil© P P Principal Gamma
Each Batch f Each Batch* Emitters ¢ 5x 107

*During releases via this pathway

**Only a twice per month sampling program for containment noble gases and Hs is required

This table provides the ‘mi_nimum requirements for the gaseous sampling program. If additional sampling is
performed then those sample results can be used to quantify releases in lieu of composite data for a, more accurate
quantification. Examples of these samples are verification or compensatory action sample results. ‘
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TABLE NOTATION

. The lower limit of detection (LLD) is defined in Table Notation A. of Attachment 3 20,

Maximum Values for Lower Limits of Detections™? - REMP

. Change samples at least once per 7 days and complete analyses within 48 hours after changing.

Perform analyses at least once per 24 hours for 7-days following each shutdown, startup or THERMAL
POWER change greater than 15% per hour of RATED THERMAL POWER. WHEN samples
collected for 24 hours are analyzed, THEN the corresponding LLDs may be increased by a factor of
10. This requirement does not apply IF (1) analysis shows that DOSEQ I131 concentration in the RCS -
has not increased more than a factor of 3; and (2) the noble gas monitor shows that effluent activity has
not increased more than a factor of 3. IF the daily sample reqmrement has been entered, THEN it can

‘be exited early once both the radiation monitor reading and the RCS DOSEQ 1131 levels have returned

to within the factor of 3-of the pre-event ‘normal’.[Ref. 5.2.1y]

. Know the ratio of the sample flow rate to the sampled stream flow rate for the time period covered by v

each dose or dose rate calculation made in accordance with steps 3.2.4a, 3.2.4b, and 3.2.4c of this
document. ’

Sampling evolutions are not an mterrupnon of a continuous release or sampling period.

. The principal gamma emitters for which the LLD specification apphes exclusively are the followmg

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 Ce-144 for particulate
emissions. This list does not méar that only these nuclides are to be detected and reported. Tdentify
and report other peaks, which are measurable and identifiable, together with the above nuclides.

. Releases from incinerated oil are dlsc‘xarged through the Aux111ary Boiler System. Account for releases
“based on pre-release grab sample data. )

. Collect samples of waste oil to be incinerated from the container in which the waste oil is stored
~ (example: waste oil storage tanks, 55 gal. drums) prior to transfer to the Auxiliary Boiler System

Ensure samples are representative of container contents

. Obtain and analyze a gas marinelli grab sample weekly for noble gases effluent quantification.
. Take tritium grab samples at least once per 24 hours when the refueling cavity 1s flooded.

i. Grab sampling of the Gland Seal Exhaust pathway need not be performed if the RMS low range

channel (SRA-1805/2805) readings are less than 1E-6 pC/cc. Attach the RMS daily averages in lieu of
sampling. This is based on operating experience indicating no activity is detected in the Gland Seal
Exhaust below this value. Compensatory sampling for out of service monitor is still required in the
event 1805/2805 is inoperable.

j. Sampling and analysis shall also be performed following shutdown, startup or THERMAL POWER

change exceeding 15% of RATED THERMAL POWER within a one hour period. This noble gas
sample shall be performed within four hours of the event. - Evaluation of the sample results, based on
previous samplcs will be performcd to determine if any further sampling is nccessary )
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Liquid Factors
Monitor Description Monitor Number MRP #
U 1 SG Blowdown { 1R19/24, DRS 3100/3200* 0.35
U 2 SG Blowdown 2R19/24, DRS 4100/4200* 0.35
U 1 & 2 Liquid Waste Discharge RRS-1000 ) 0.30

Sources of radioactivity released from the Turbine Room Sump (TRS) typically originate from the secondary cycle
which is already being monitored by instrumentation that utilizes multiple release point (MRP) factors.’ The MRP is
an administrative value that is used to assist with maintaining releases ALARA. The TRS has no actual radiation
monitor, but utilizes an automatic compositor for monitoring what has been released. The batch release path,
through RRS-1000, is the predominant release path by several magnitudes. Tritium is the 'predominant‘ radionuclide
released from the site and the radiation monitors do not respond to this low energy beta emitter. Based on this
information and the large degree of conservatism built into the radiation menitor setpoint methodology ! w‘u does not
appear to warrant further reduction for the TRS release path since its source is predominantly the secondary cycle

which is adequately covered by this factor.

Gaseous Factors

"Monitor Description - Monitor Number .| Flow Rate (cfm) : MRP # -
Unit 1 ' :

Unit Vent VRS-1500 - | 186,600 0.54
Gland Seal Vent . - SRA-1800 ‘ 1,260 . 0.00363
Steam Jet Air Ejector SRA-1900 . . 3,600 (b) : O.Ql
Start Up FT Vent 1,536 | 0.004
Total _ : 192,996

Unit 2 ’

Unit Vent VRS-2500 . 143,400 ‘? | 041
Gland Seal Vent | SRA-2800 5,508 (a) ‘ 0.02
Steam Jet Air Ejector SRA-2900 3,600 (b) ' 0.01

| Start Up FT Vent ’ 1,536 . 0.004

Total S 154,044

* Either R-19, 24, DRS 3/4100 or 3/4200 can be used for blowdown monitoring as the Eberhne monitors (DRS) are

replacing the Westinghouse (R) monitors.

# Nominal Values

a Two release points of 2,754 cfm each are totaled for this value. .

b This is the total design maximum of the Start Up Air Ejectors. This is a conservative value for unit 1. -
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SYSTEM COMPONENTS CAPACITY | FLOW RATE
TANKS | PUMPS | (EACH) (EACH)*
I Waste Disposal System . |
+ Chemical Drain Tank , 1 1 600 GAL. 20 GPM
+ Laundry & Hot Shower Tanks 2 1 600 GAL. 20 GPM
+ Monitor Tanks | 4 2 21,600 GAL. | 150 GPM
+ Waste Holdup Tanks 2 25,000 GAL.
+ Waste Evaporators 3 ' 30 GPM
+ Waste Evaporator Condensate 2 2 6,450 GAL 150 GPM
Tanks - ' i
II Steam Generator Blowdown'
and Blowdown Treatment
Systems A :
+ Start-up Flash Tank (Vented)# 1 1,800 GAL. 580 GPM
+ Normal Flash Tank (Not 1 525 GAL. 100 GPM
Vented) ' '
+ Blowdown Treatment System ‘ 1 60 GPM
III Essential Service Water System )
+ Water Pumps ’ -4 10,000 GPM
+ Containment Spray Heat -4 3,300 GPM
Exchanger Outlet A
IV Circulating Water Pumps _
Unit 1 3 230,000 GPM
Unit 2 4 230,000 GPM

Nominal Values

The 580 gpm value is calculated from thé Estimated Steam Generator Blowdown Flow vs. DRV Valve
Position letter prepared by M. J. O'Keefe, dated 8/27/93. This is 830 gpm times the 70% that remains
as liquid while the other 30% flashes to steam and exhausts out the flash tank vent.
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Attachment 3.11 Emitting Radionuclides for Eberline Liquid Monitors 65

This includes the following I‘nonitors;RRS-lOOO, DRS 3100, DRS 3200, DRS 4100, and DRS 4200.
[Ref. 5.2.1p] ' 4 ' :

NUCLIDE EFFICIENCY

] ) (cpm/pCi/cc)
1-131 3.78 E7
Cs-137 3.00 E7
Cs-134 _ ‘ 7.93 E7
Co-60 575 E7
Co-58 . 458 E7
Cr-51 3.60 E6

Mn-54 . 330E7
-Zn-65 1.58E7
Ag-110M 993 E7
Ba-133 4.85 E7
Ba-140 1.92 E7
Cd-109 9 58 E5
Ce-139 3.28 E7
Ce-141 . 192E8
Ce-144 4.83 E6
Co-57 3.80 E7

Cs-136 1.07 E8 -

Fe-59 ) 2.83 E7
Sh-124 , 593 E7
1-133  340E7
1-134 ' 7.23 E7
15135 3.95 E7
Mo-99 8.68 E6
Na-24 4.45 E7
Nb-95 3.28 E7
Nb-97 3.50 E7
Rb-89 5.00 E7
Ru-103 3.48 E7
Ru-106 1.23 E7
Sb-122 ) 2.55E7
Sb-125 3.15E7
Sn-113 7.33 ES
Sr-85 3,70 E7
Sr-89 2.88 E3
Sr-92 3.67 E7
Tc-99M 3.60 E7
Y-88 525 E7
Zr-95 o 3.38 E7
Zr-97 3.10 E7
Kr-85 1.56 ES
Kr-85M ) 3.53 E7
Kr-88 4.10 E7
Xe-131M 8.15 ES
Xe-133 7.78 E6
Xe-133M ~ S75E6
Xe-135 -3.83 E7
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Attachment 3.12 : Counting Efficiency Curves for R-1 9, and R-24 66 - 67

Counting Efficiency Curve for R-19
Efficiency Factor = 4.2 E6 cpm/uCi/ml

(Based on empirical data taken during pre-operational testing with Cs-137)
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Attachment 3.12 Counting Efficiency Curves for R-19, and R-24 : " 66- 67
Counting Efficiency Curve for R-24
Efficiency Factor = 7.5E6 cpm/uCi/ml
(Based on empirical data taken dun'ﬁg pre-operational testing with Mn-54)
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Attachment 3.13 Counting Efficiency Curve for R-20, and R-28 s

Counting Efficiency Curve for R-20 and R-28
Efficiency Faclor = 4.3 E6 cpm/uCi/ml

(Based on empirical data tsken during pre-operational testing with Co-58)
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' SYSTEM : . UNIT EXHAUST | CAPACITY
: FLOW RATE | '
. : . (CFM)

I PLANT AUXILIARY BUILDING 1 186,600 max

- UNIT VENT -2 | 143,400 max ..
WASTE GAS DECAY TANKS (8) 1 | - 125 | 4082 FT? @100 psig -
AND CHEMICAL & VOLUME _ ‘ E , 28,741 ft max
CONTROL SYSTEM HOLD UP : @ 8#, 0 level
TANKS (3). 3 ‘ . -

+ AUXILIARY BUILDING 1 72,660
' EXHAUST |1 2 59,400 -
+.ENG. SAFETY FEATURES 1&2 © 50,000
VENT :
+ FUEL HANDLING AREA VENT| 1 | 30,600
SYSTEM : | T :
CONTAINMENT PURGE SYSTEM '| 1 &2 32,000
CONTAINMENT PRESSURE 1&2 | - 1,000
RELIEF SYSTEM o ,, :
INSTRUMENT ROOM PURGE | 1&2 | - - 1,000
SYSTEM R R -

I CONDENSER ARR EJECTOR R - 2 Release Points
SYSTEM - One for Each Unit
NORMAL STEAM JET AIR 1 1&2 230 -
EJECTORS ' . A :

START UPSTEAMJETAIR -~ | 1&2 | - 3,600
EJECTORS ‘ '
I TURBINE SEALS SYSTEM . 1 1,260
' ” 2 5,508 2 Release Points
: ' for Unit2
IV START UP FLASH TANK VENT 1 1,536
~ ' 2 1,536

+ Designates total flow for all fans.
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7/Q GROUND AVERAGE (sec/m’)
DIRECTION _ DISTANCE (METERS)
(WIND FROM) 594 2416 4020 5630 7240
N 4.17E-06 4.82E-07 2.25E-07 1.33E-07 9.32E-08
NNE 3.02E-06 3.64E-07 1.73E-07 1.04E-07 7.29E-08
I NE 4.54E-06 5.31E-07 2.60E-07 1.59E-07 1.13E-07
ENE 7.16E-06 7.99E-07 4.04E-07 2.52E-07 1.80E-07
E 1.04E-05 1.13E-06 5.82E-07 3.66E-07 2.63E-07
ESE 1.07E-05 1.18E-06 6.04E-07 3.78E-07 2.72E-07
SE 1.15E-05 1.24E-06 6.36E-07 4.00E-07 2.88E-07
SSE 1.30E-05 1.42E-06 7.27E-07 -4 .57E-07 3.29E-07
S 1.41E-05 1.57E-06 7.92E-07 4 93E-07 3.54E-07
SSW 7.03E-06 7.81E-07 . . 3.90E-07 2.41E-07 1.72E-07 -
SW 4.12E-06 4.73E-07 - 2.2BE-07 1.38E-07 9.73E-08
WSwW 3.29E-06 3.65E-07 1.76E-07 1.06E-07 7.52E-08
w 3.63E-06 4.11E-07 1.96E-07 1.18E-07 8.31E-08
WNW 3.02E-06 3.43E-07 1.61E-07 9.55E-08 6.71E-08
NW 3.22E-06 3.61E-07 1.71E-07 1.02E-07 7.16E-08
NNW '1.3.84E-06 .4,29E-07 2.02E-07 1.20E-07 8.40E-08
DIRECTION . DISTANCE (METERS)
(WIND FROM) 12067 24135 40225 56315 80500.
N 4.64E-08 1.79E-08 8.89E-09 5.68E-09 3.56E-09
NNE 3.66E-08 1.43E-08 7.13E-09 4.56E-09 2.87E-09
NE 5.75E-08 2.30E-08 1.15E-08 7.41E-09 4.72E-09
ENE 9.30E-08 "3.80E-08 1.91E-08 1.23E-08 7.90E-09
E 1.37E-07 5.65E-08 2.85E-08 1.83E-08 1.18E-08
ESE 1.41E-07 5.81E-08 -] 2.93E-08 1.88E-08 1.22E-08
SE 1.50E-07 6.20E-08 3.12E-08 2.01E-08 1.30E-08
SSE 1.71E-07 7.06E-08 3.56E-08 2.29E-08 1.48E-08
S 1.84E-07 7.49E-08 3.77E-08 2.43E-08 1.56E-08
SSW 8.86E-08 3.59E-08 1.80E-08 1.15E-08 7.39E-09
SW 4.93E-08 1.96E-08 9.77E-09 6.27E-09 3.98E-09
WSW 3.80E-08 1.51E-08 7.53E-09 4.83E-09 3.07E-09
W 4,17E-08 1.64E-08 8.13E-09 5.20E-09 3.28E-09
WNW 3.34E-08 1.29E-08 6.41E-09 ‘4. 10E-09 2.57E-09
NW 3.57E-08 1.39E-08 { 6.89E-09 4.41E-09 2.77E-09
NNWwW 4.19E-08 3.35E-08 8.10E-09 5.19E-09 3.27E-09
DIRECTION TO - SECTOR .
N = A . E = E S =] W = N
NNE = B ESE = F SSW .= K WNW =P
NE = C SE = G SW = L NwW = Q
ENE = D SSE = H WSW =M NNW = R

Worst Case y/Q = 2.04E-05 sec/m® in Sector H 2004




Worst Case D/Q = 4.46E-08 1/m? in Sector A 2001
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D/Q DEPOSITION (1/m?)
DIRECTION DISTANCE (METERS)
(WIND FROM) 594 | 2416 | 4020 | 5630 7240
|
N 2.37E-08 2.29E-09 1.04E-09 5.44E-10 3.47E-10
NNE____ 9.86E-09 9.52E-10 4.32E-10 2.27E-10 1.45E-10
NE | 1.29E-08 1.25E-09 5.67E-10 2.97E-10 1.90E-10
ENE B 1.59E-08 [ 1.54E-09 6.97E-10 3.66E-10 2.33E-10
E 1.B7E-08 "1.81E-09 8.20E-10 4.30E-10 2.75E-10
ESE 1.85E-08 1.79E-09 8.12E-10 4.26E-10 2.72E-10
SE 1.90E-08 1.83E-09 8.30E-10 4.36E-10 7.78E-10
SSE____ 2.40E-08 2.32E-09 1.05E-09 5.52E-10 3.52E-10
S 3.68E-08 3.56E-09 1.61E-09 8.46E-10 5.40E-10
SSW 2.30E-08 2.22B-09 1.01E-09 5.28E-10 3.37E-10
SW- 2.22E-08 | 2.15E-09 9.74E-10 | 5.11E-10 3.26E-10
WSW A 2.11E-08 2.04E-09 9.23E-10 4.84E-10 3.09E-10
W 2.00E-08 1.93E-09 8.74E-10 4.50E-10 2.93E-10
WNW 1.75E-08 1.69E-09 7.64E-10 4.01E-10 2.56E-10
NW - 1.58E-08 1.53E-09 6.94E-10 3.64E-10 2.32E-10
NNW 2.30E-08 2.22E-09 1.01E-09 5.28E-10 3137E-10
DIRECTION DISTANCE (METERS) ;
(WIND FROM) .- 12067 24135 | 40225 . | 56315 | 80500
N 1.45E-10 4.72E-11 1.74E-11 9.27E-12 4.65E-12
NNE ' 6.36E-11 1.97E-11 7.24E-12 3.86E-12 1194E-12
NE B B.O7E-11 2.58E-11 951E-12 5.07E-12 2/54E-12
ENE . 9.77E-11 3.17E-11 1.17E-11 6.23E-12 3.13E-12
E 1.14E-10 3.73E-11 1.37E-11 7.34E-12 3,68E-12
ESE .. 1.13E-10 3.70E-11 1.36E-11 7.26E-12 3.64E-12
SE 1.16E-10 3.78E-11 1.39E-11 7.42E-12 3072E-12
SSE 1.47E-10 4.79E-11 1.76E-11 9.41E-12 4.72E-12
S 2.25E-10 7.34E-11 2.70E-11 1.44E-11 7.23E-12
SSW 1.41E-10 4.59E-11 “1.69E-11 9.01E-12 4.52E-12
SW 1.36E-10 4.43E-11 1.63E-11 871E-12 4.376-12
WSW ' T | 1.29E-10 4.20E-11 1.55E-11 B.26E-12 4.14E-12
W 1.22E-10 | 3.98E-11 1.47E-11 7.82E-12 3.92E-12
WNW 1.07E-10 3.48E-11 1.28E-11 6.84E-12 343E-12
NW ) 9.70E-11 3.16E-11 1.16E-11 6.20E-12 3.11E-12
NNW — [ 1.41E-10 4.58E-11 1.69E-11 9.00E-12 4/52E-12
' /.
DIRECTION TO - SECTOR ”
N = A E = E- S =] W =N
NNE_ = B ESE__ = F SSW_ =K WNW = P
NE = C SE__=G SW_ = L NW__ = Q
ENE =D SSE__=H WSW_= M NNW__= R
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Attachment 3.17 ~ Annual Evaluation of ,z/ Qand D/Q Values For Page:
' All Sectors 73

Performed or received annua] update of Z/ Qand D/Q values. Provide a description of

what has been rccexved
- /

Signature + Date

Environmental Department
(print name, title)

Worst 7/Q Q and D/ Q value and sector determmed PMP- 6010 OSD—OOI has been updated

if necessary. Provxde an evaluation. )
/

- Signature _ Date

Environmental Departinent
(print name, title)

Review nuclidé mix for gaséouS'énd liquid release paths to determine if the dose conversion
factor of total body is still applicable. Provide an evaluation.

Signature Date

Environmental Department
(print name, title)

Approved and verified by:

Signature Date

Environmental Department
(print name, title)

Copy to NS&A for information.

Signature Date

Environmental Department
(print name, title)
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' Pages:
Attachment 3.18 Dose Factors 24 - 75

DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS*

TOTAL BODY  SKINDOSE  GAMMA AIR: BETA AIR
DOSEFACTOR  FACTOR  DOSE FACTOR DOSE FACTOR
K (DFB) L: (DFS) M: (DF") Ni (DF%)
mrem m? (mrem m?3 (mrad m? (mrad m?
RADIONUCLIDE per pCi yr) per pCi yr) per uCi yr) per pCi yr)
Kr-83m 7.56E-02 - 1.93E+01 | 2.88E+02
Kr-85m ' 1.17E+03 1.46E+03 1.23E+03 1.97E+03
Kr-85 1 1.61E+01. 1.34E+03 1.72E+01 1.95E+03
Kr-87 . 5.92E+03 9.73E+03 6.17E+03 1.03E+04
Kr-88 1.47E+04 2.37E+03 1.52E+04 2.93E+03.
Kr-89 1.66E+04 1.01E+04 1.73E+04 1.06E-+04
Kr-90 ‘ + 1.56E+04 7.29E+03 1.63E+04 7.83E+03
Xe-131m 9.15E+01 4.76E+02 1.56E+02. 1.11E+03
Xe-133m -2.51E+02 9.94E +02 3.27E+02 1.48E+03
Xe-133 B 2.94E+02 | 3.06E+02 3.53E+02 - 1.05E+03
Xe-135m . 3.12E+03 ~ 7.HE+02 3.36E+03 7.39E+02
Xe-135  1.81E+03 1.86E+03 1:92E+03 2.46E+03
Xe-137 . 1.42E+03 1.22E+04 1.51E+03 . 1.27E+04
Xe-138 8.83E+03 4.13E+03 9.21E+03 4.75E+03
Ar-41 ' 8.84E+03 2.69E+03 9.30E+03 3.28E+03

* The listed dose factors are for radionuclides that may be detected in gaseous effluents, from Reg. Guide 1 .109; Table B-1.
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OFF-SITE DOSE CALCULATION MANUAL
Pages:
Attachment 3.18 Dose Factors 74 74

DOSE FACTORS FOR RADIOIODINES AND RADIOACTIVE PARTICULATE,

IN GASEOUS EFFLUENTS FOR CHILD* Ref. 5.2.1¢c and ff

B

P
INHALATION FOOD & GROUND
PATHWAY PATHWAY
. (mrem m?. (mrem m’ sec
RADIONUCLIDE per p.Cl ¥r) per uCi yr)

H-3 1.12E+03 1.57E+03 *
P-32 2.60E+06 7.76E+10
Cr-51 1.70E+04 1.20E+07
Mn-54 1.58E+06 1.12E+09
Fe-59 1.27E+06 5.92E+08
Co-58 1.11E+06 5.97E+08
" Co-60 . 7.07TE+06 4.63E+09
Zn-65 '9.95E+05 1.17E+10
Rb-86 1.98E+05 8.78E+09
. Sr-89 2.16E+06 6.62E409
© Sr-90 1:.01E+08 1.12E+11
Y-91 2.63E+06 6.72E+06
Z1-95 2.23E+06 3.44E+08
Nb-95 -6.14E+05 4.24E+08
Ru-103 6.62E+05 1.55E+08
Ru-106 1.43E+07 3.01E+08

Ag-110m 5.48E+06 1.99E+10 -
I-131 1.62E+07 4.34E+11
1-132 '1.94E+05 1.78E +06
1-133 3.85E+06 3.95E+09
I-135 7.92E+05 . 1.22E+07
Cs-134 1.01E+06 4.00E+10
Cs-136 1.71E+05 3.00E+09
Cs-137 '9.07E+05 3.34E+10
Ba-140 1.74E+06 1.46E+08
Ce-141 5.44E+05 3.31E+07
Ce-144 1.20E+07 1.91E+08

*As Sr-90, Ru-106 and }-131 analyses are performed THEN use Pi given in P-32 for nonlisted radionuclides.
* The units for both H3 factors are the same, mrem m* per pCi yr
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Radiological Environmental Monitoring Program . Pages:
Attachment 3.19 . .
Sample Stations, Sample Types, Sample Frequencies 76 -179
[Ref. 5.2.1v, 5.2.1x, 5.2.11) ‘
SAMPLE DESCRIPTION/ SAMPLE SAMPLE ANALYSIS | ANALYSIS
STATION LOCATION TYPE FREQUENCY - TYPE FREQUENCY
ON-SITE AIRBORNE AND DIRECT RADIATION (TLD) STATIONS
ONS-1 (T-1) 1945 ft @ 18° from Plant Axis Airbome Particulate Weekly Gross Beta Weekly
. ’ ' ) Gamma Isotopic | Quart. Comp.
Airborne 1-131 Weekly
Radiociodine
TLD * Quarterly Direct Radiation | Quarterly
ONS-2 (T-2) 2338 ft @ 48° from Plant Axis Airbome Particulate Weekly - Gross Beta " Weekly
’ . ’ Gamma Isotopic || Quart. Comp.
Airborne. - I-131° ; Weekly
Radioiodine :
: ) . TLD Quarterly Direct Radiation f| Quarterly
ONS-3 (T-3) 2407 ft @ 90° from Plant Axis .| Airbome Particulate Weekly Gross Beta - Weekly
R . B ' Gamma Isotopic |l Quart. Comp. -
Airborne | 1-131 ' Weekly
Radioiodine
" TLD Quartecly Direct Radiation | Quarterly
ONS-4 (T4) 1852 ft. @ 118° from Plant Axis Airborne Particulate Weekly Gross Beta . Weekly
i ' Gamma Isotopic | Quart. Comp.
Airborne 1-131 Weekly
Radioiodine
: L - TLD. Quarterly Direct Radiation | Quarterly
ONS-5 (T-5) 1895 ft @ 189° from Plant Axis Airborne Particulate ~ Weekly Gross Beta " Weekly
: . . : . Gamma Isotopic | Quart. Comp.
Airbome 1-131 | Weekly
Radioiodine i
: s TLD’ Quarterly Direct Radiation || Quarterly
ONS-6 (T-6) 1917 ft @ 210° from Plant Axis ‘Airborne Particulate Weekly Gross Beta Weekly
o ' . o S Gamma Isotopic _{{ Quan. Comp.
Airbomme 1-131 Weekly
Radioiodine , A
TLD Quarterly Direct Radiation | Quarterly
T-7 2103 ft @ 36° from Plant Axis TLD Quarterly Direct Radiation |: Quarterly
T-8 2208 ft @ 82° from Plant Axis TLD * . Quarterly Direct Radiation |. Quarterly
T-9 1368 ft @ 149° from Plant Axis TLD Quarterly Direct Radiation | Quarterly
T-10 1390 fi @ 127° from Plant Axis TLD Quarterly Direct Radiation | Quarterly
T-11 1969 fi @ 11° from Plant Axis TLD Quarterly Direct Radiation |. Quarterly
T-12 2292 fi @ 63° from Plant Axis TLD Quarterly Direct Radiation | Quarterly
‘CONTROL AIRBORNE AND DIRECT RADIATION (TLD) STATIONS . ‘
NBF 15.6 miles SSW Airbome Particulate Weekly Gross Beta | Weekly
New Buffalo, MI ) Gamma Isotopic [ Quart. Comp.
’ Airborne Radioiodine 1-131 | Weekly
) TLD Quarterly - Direct Radiation |’ Quanerly
SBN 26.2 miles SE Airborne Particulate Weekly ‘Gross Beta - Weekly
South Bend, IN Gamma Isotopic | Quart. Comp.
Airborne Radioiodine 1-131 Weekly
) TLD Quarterly Direct Radiation | Quarterly
DOwW 24.3 miles ENE Atrborne Particulare Weekly Gross Beta Weekly
Dowagiac, MI Gamma-Isotopic | Quart. Comp.
Airborne Radioiodine 1131 Weekly
TLD Quarterly Direct Radiation | Quarterly
COL 18.9 miles NNE Airborne Particulate Weekly Gross Beta 'Weekly
Coloma, MI Gamma Isotopic | ;Quart. Comp.
Airbomne Radioiodine 1-131 {Weekly
: TLD Quarterly - Direct Radiation | {Quarterly
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Radiological Environmental Monitoring Program - Pages:
Attachment 3.19 . . . . .
“ | Sample Stations, Sample Types, Sample Frequencies 76 -79
SAMPLE DESCRIPTION/ SAMPLE SAMPLE ANALYSIS ANALYSIS
STATION LOCATION TYPE FREQUENCY TYPE FREQUENCY
OFF-SITE DIRECT RADIATION (TLD) STATIONS .
OFT-1 4.5 miles NE, Pole #B294-44 TLD Quarterly Direct Radiation | Quarterly
OFT-2 3.6 miles, NE, Stevensville TLD Quarterly Direct Radiation | Quarterly
Substation
1 OFT-3 5.1 miles NE, Pole #B296-13 TLD Quarterly Direct Radiation | Quarterly
OFT4 4.1 miles, E, Pole #B350-72 TLD Quarterly Direct Radiation | Quarterly
QOFT-5 4.2 miles ESE, Pole #B387-32 TLD Quarterly Direct Radiation | Quarterly
OFT-6 4.9 miles SE, Pole #B426-1 TLD Quarterly - Direct Radiation | Quarterly
OFT-7 2.5 miles S, Bridgman Substation TLD Quarterly Direct Radiation | Quarterly
OFT-8 4.0 miles S, Pole #B424-20 TLD Quarterly Direct Radiation | Quarterly
OFT-9 4.4 miles ESE, Pole #B369-214 TLD Quarterly Direct Radiation | Quarterly
OFT-10 : 3.8 miles S, Pole #B422-99 TLD Quarterly Direct Radiation | Quarterly
OFT-11 ~ 3.8 miles S, Pole #B423-12 TLD Quarterly Direct Radiation | Quarterly
GROUNDWATER (WELL WATER) SAMPLE STATIONS .
Ww-1 1969 ft @ 11° from Plant Axis Groundwater Quarterly Gamma Isotopic Quarterly
’ . Tritium Quarterly
W-2 2302 ft @ 63° from Plant Axis Groundwater Quarterly Gamma Isotopic | Quarterly
. L L Tritium Quarterly
w-3 3279 ft @ 107° from Plant Axis- Groundwater Quarterly Gamma Isotopic | Quarterly
C Tritium Quarterly
w4 418 ft @ 301° from Plant Axis Groundwater Quarterly Gamma Isotopic” | Quarterly
. Tritium Quarterly
Ww-S 404 ft @ 290° from Plant Axis . . Groundwater Quarterly Gamma Isotopic | Quarterly
) . : B Tritium Quarterly
w-6 424 ft @ 273° from Plant Axis : Groundwater Quarterly Gamma Isotopic | Quarterly
' Tritium Quarterly
Ww-7 1895 ft @ 189° from Plant Axis Groundwater. Quarterly Gamma Isotopic | Quarterly
. - Tritium Quarterly
Ww-8 1274 ft @ 54° from Plant Axis - . Groundwater Quarterly .| Gamma Isotopic | Quarterly
. : ‘ . Tritium Quarterly
w-9 1447 ft @ 22° from Plant Axis - Groundwater Quarterly Gamma Isotopic | Quarterly
' ’ , Tridum Quarterly
Ww-10 4216 ft @ 129° from Plant Axis . Groundwater Quarterly Gamma Isotopic | Quarterly.
. Tritium Quarterly
W-11 3206 ft @ 153° from Plant Axis Groundwater Quarterly Gamipa Isotopic Quarterly
: Tritium Quarterly
W-12 2631 ft @ 162° from Plant Axis Groundwater Quarterly Gamma Isotopic | Quarterly
Tridum Quarterly
Ww-13 2152 ft @ 182° from Plant Axis Groundwater Quarterly Gamma I[sotopic | Quanerly
: Tritum Quarterly
Ww-14 1780 ft @ 164° from Plant Axis Groundwater  Quarterly Gamma Isotopic | Quarterly
. Tritium ~ Quarterly
W-15 725 ft @ 202° from Plant Axis Groundwater Quarterly Gamma Isotopic | Quarterly
NPDES well MW-12C : Tridum Quarterly
DRINKING. WATER _
STJ St. Joseph Public Intake Sta. Drinking water Once per calendar | Gross Beta 14 day Comp.
9 mi. NE Day Gamma [sotopic | 14 day Comp.
1-131 . 14 day Comp.
. .- Tritium Quart. Comp.
LTW Lake Twp. Public Intake Sta. Drinking water Once per calendar | Gross Beta 14 day Comp.
' 0.6mi. S . : Day Gamma Isotopic | 14 day Comp.
’ 1-131 14 day Comp.
Tritium Quart. Comp
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Radiological Environmental Monitoring Program -Pages:
Attachment 3.19 . .
Sample Stations, Sample Types, Sample Frequencies 76 -79
SAMPLE DESCRIPTION/ SAMPLE SAMPLE ANALYSIS ANALYSIS
STATION LOCATION TYPE FREQUENCY TYPE FREQUENCY
SURFACE WATER . y .
SWL-2 Plant Site Boundary - South Surface Water Once per calendar | Gamma Isotopic | Month. Comp.
~ 500 ft. south of Plant - Day Tritium Quart. Comp
L Centerline
SWL-3 Plant Site Boundary - North Surface Water Once per calendar | Gamma Isotopic | Month. Comp.
: ~ 500 ft. porth of Plant Day Tritium Quart. Comp.
Centerline ) .
SEDIMENT ) )
SL-2 Plant Site Boundary - South Sediment Semi-Ann. Gamma Isotopic | Semi-Annual
~ 500 ft. south of Plant :
Centerline .
‘SL-3 - Plamt Site Boundary - North Sediment Semi-Ann. Gamma Isotopic | Semi-Annual
~ 500 ft. north of Plant
Centerline : :
SL4 . Plant Site Boundary - South- Sedirent Quarterly Gamma Isotopic | Quarterly
] South storm drain culvert to lake :
SL-5 Plant Site Boundary - North Sediment., . Quarterly - . Gamma Isotopic | Quarterly

North storm drain culvert to lake

| SL-4 & 5 are data collection points only not actual REMP samples

GROUNDWATER (RADIOACTIVE MATERIAL STORAGE FACILITY [MAUSOLEUM]) SAMPLE STA@ONS

SG-1 0.8 mi. @ 95° from Plant Axis ~ Groundwater Quarterly Gross Alpha | Quarterly
' o Gross Beta  Quarterly
e ) Garnma Isotopic || Quarterly
5G-2 0.7 mi. @ 92° from Plant Axis . Groundwater ¢ Quarterly Gross Alpha Quarterly
' Gross Beta | Quarterly
. Gamma Isotopic | |Quarterly
5G4 0.7 mi. @ 93° from Plant Axis . Groundwater Quarterly Gross Alpha iQuarterly
: ‘ ' Gross Beta Quarterly
. Gamma Isotopic | |Quarterly
SG-5 . 0.7 mi. @ 92° from Plant Axis- Groundwater " Quartetly Gross Alpha | Quarterly
. Gross Beta |Quarterly
Gamma Isotopic__| ' Quarterly
. . -
[ SG-1, 2, 4 and 5 are data collection points only not actual REMP samples’ )
i
INGESTION - MILK Indicator Farms® ,
’ Milk Once every 1131 iper sample
15 days Gamma Isotopic | 'per sainpie
Milk Once every 131 ‘per sample
15 days Gamma Isotopic | 1per sample
" Milk Once every I-131 iper sample
: 15 days ‘Gamma Isotopic | "per sample
INGESTION - MILK Background Farms’
Milk Once every I-131 iper sample
15 days Gamma Isotopic | 'per sample
Milk Once every 131 ) ‘per sample
| 15 days Gamma Isotopic | ‘per sample
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Radiological Environmental Monitoring Program Pages:
Attachment 3.19 . - : .
, Sample Stations, Sample Types, Sample Frequencies 76 -79
SAMPLE DESCRIPTION/ SAMPLE SAMPLE ANALYSIS ANALYSIS
STATION LOCATION TYPE FREQUENCY TYPE FREQUENCY

INGESTION. - FISH

ONS-N 0.3 mile N, Lake Michigan Fish - edible portion 2/year Gamma Isotopic | per sample

ONS-S 0.4 mile S,-Lake Michigan Fish - edible portion 2/year Gamma Isotopic | per sample

OFS-N 3.5 mile N, Lake Michigan Fish - edible portion 2/year Gamma Isotopic | per sample

OFS-§ 5.0 mile S, Lake Michigan Fish - edible portion 2/year Gamma Isotopic | per sample

INGESTION - FOOD PRODUCTS

On Site .

ONS-G Nearest sample to Plant in the Grapes At time of Gamma Isotopic | At time of
highest D/Q land sector harvest : "1 harvest
containing media.

ONS-V Broadleaf At time of Gamma Isotopic | At time of

vegetation harvest harvest

Off Site ) : .

OFS-G In a land sector containing Grapes At time of Gamma Isotopic | At time of
grapes, approximately 20 miles harvest | Harvest
from the plant, in one of the
less prevalent D/Q land sectors )

OFS-V Broadleaf At time of Gamma Isotopic | At time of

. vegetation ‘| harvest harvest

INGESTION - BROADLEAF IN LIEU OF MILK .

3 indicator samples of broad leaf vegetation Broadleaf Monthly Gamma Isotopic | Monthly

collected at different locatons, within eight vegetation when available n3 when available

miles of the plant in the highest annaa) T

average D/Q land sector.

1 background sample of similar vegetation Broadleaf Monthly Gamma Isotopic | Monthly

grown 15-25 miles distant in one of vegetation when-available 1131 when available ~

the less prevalent wind directions. : '

Collect composite samples of Drinking and Surface water at least daily. Analyze particulate sample filters for gross beta activity 24 or more

times the yearly mean of control samples for any medium, perform gamma isotopic -analysis on the individual samples.

% hours following filter removal. This will allow for radon and thoron daughter decay. If gross beta activity in air or water is greater than 10

If at least three indicator milk samples and one background milk sample cannot be obtained, three indicator broad leaf samp]es will be
collected at different locations, within eight miles of the plant, in the land sector with the-highest D/Q (refers to the highest annual average

+ D/Q). Also, one background broad leaf sample will be collected 15 to 25 miles from the plant in one of the less prevalent D/Q land sectors.

* The three milk indicator and two background farms will be determined by the Annual Land Use Census and those. that are willing to
participate. IF it is determined that the milk animals are fed stored feed, THEN monthly sampling is appropriate for that time period.
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[Ref. 5.2.1v] .
Radionuclides | Food Product | Water | Milk | Air Filter Fish ‘Sediment
o pCi/kg, wet pCill |pCiNl | pCi/m® | pCi/kg, wet | pCi/kg, dry
Gross Beta 4 0.01 3 |
H-3 2000 | o
Ba-140 60 60
La-140 15 15 _
Cs-134 60 .15 15 0.06 130 150
Cs-137 60 18 . 18 0.06 150 180
Zr-95 30 : '
Nb-95 15 ‘
Mn-54 15 130
| Fe-59 30 - 260
Zn-65 30 260
Co-58 15 130
Co-60 15 130
1131 60 1 1 | 007

This Data is directly from our plam—specii‘lc Technical Speéiﬁcation.

* LLD for drinking water
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Aﬂaéhhent 3.20 | Maximum Values for Lower Limits of Detections™? - REMP ;) ; %ess 1
‘NOTES
A. The Lower Limit of Detecuon (LLD) is defined as the smallest concentration of radioactive material in a sample that will be

detected with 95% probability and 5% probability of falsely concluding that a blank observation represents a “real” signal.

For a particular measurement system (which may include radiochemical separation), the LLD is given by the equation:

4.66°*S
= vy

Where LLD is the a priori lower limit of. detection as defined above (as pCi per unit mass or volume). Perform analysis in
such a manner that the staied LLDs will be achieved under routine conditions. Occasionally background fluctuations,
unavoidably small sample sizes, the presence of interfering radionuclides, or other uncontrollable circumstances may render
these LLDs unachievable. It should be further clarified that the LLD represents the capability of a measurement system ‘and
not as an afer the fact limit for a particular measurement.

S is the standard deviation of the background counting Tate or of the counting rate of a blank sample.as
appropriate (as counts per minute).

E is the counting efficiency of the detection equipment as counts per transformation (that is, disintegration)
V is the sample size in appropriate mass or volume umits

2,22 is the conversion factor from picocuries (pCi) to transformations (disintegrations) per minute

Y is the fractional radiochemical yield as appropriate .
A is the radioactive decay constant for the particular radionuclide

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

Identify and report other peaks which are measurable and identifiable, together with the radionuclides listed in Attachment
3.20, Maximum Values for Lower Limits of DetectionsA,B - REMP.

A 2.71 value may be added to the equation to provide correction for deviations in the Poisson distribution at low count rates,
that is, 2.71 + 4.66 x S.
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Attachment 3.21 Reporting L;:/i:]rsl ‘izro IIll::lciir(l)ta::]:tis\;iItnypfec;ncent:rations P;gze:
Radionuclides Food Product | Water Milk Air Filter Fish
' pCi/kg, wet pCi/l pCi/l pCi/m’ pCi/kg, wet
H-3 : ~20000 .
Ba-140 200 300
La-140 . 200 300 -
Cs-134 1000 30 60 10 1000
Cs-137 2000 50 70 20 2000
Zr-95 - 400
Nb-95 . 400 |
Mn-54 1000 - + 30000
Fe-59 ; 400 10000
Zn-65 300 - 20000
Co-58 - 1000- 30000
Co-60" 300 - ' 10000
I-131 - 100 2 3 0.90

IF any of the above concentration levels are cxceeded THEN submn 230 day spec1a] report usmg the guxdance supplied in

PMP-7030-001-002, Licensee Event Reports, Special and Routme Repomng Con51der informing the State of Michigan and

Iocal ofﬁaals about this cxccedance also.
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OFF-SITE DOSE CALCULATION MANUAL
: . o . : Page:
Attachment 3.22 On-Site Monitoring Location - REMP 33
L ONS-South  ONS-North Surface Water

TLDTS TLDT-5 : SWL-3

ArONS- A ONS-5 Surface Water l WelW6 \ Well e Sediment SL3 wer

Sediment SL-2 ’ -/ W-4 w-g .IWL%I ¥V ;11
e ~ ‘/__../ —m’ﬂ “HD T-1

TIDT-7

TLDT-2
* Alr ONS-2

TDT-3
Alr ONS-3

LEGEND
ONS-1-ONS-6: Air Sampling Station
T-1-T-12: TLD Sampling Station
W-1-W-15: REMP Groundwater Wells
SWL- 2, 3: Surface Water Sampling Stations
SL-2 SL-3: Sediment Sampling Stations
ONS-N & S: Fish sampling locations
5G-1, 2, 4 and 5: Non REMP information Wells
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Attachment 3.23 Off-Site Monitoring Locations - REMP

Page:

84

R I

Legend

i Coloma Subsgaﬁon
Offsite REMP Monitoring Locations - . |, Background Air/TLD

{COL)

*OFT-1 - OFT-11: TLD Locations
Background Air/TLD Stations
Drinking Water Locations.

Indicator Milk Farm Locations
Background Milk Famm Locations
OFS Offsite Fish locations

|43
;M

mw' RO ‘P 5

L Josaph
St Joseph Water
Treatment. Plant

Lake Towny’dﬁIe
Water Treatment it ;-
 Plant (LTW)

: TLD OFT-7 J. Monroe
* - - Indicator Milk Farms
:::IEB 8FF:I‘-'-‘110 G. G. SQ\uler
TLD OFT-8 .
_TLD OFT-6

OFS-South

New Buffalo
Substation
Background
Air/T LD

{0
g AR

' o .'.W".'.:.:.

Laporte Background

Milk Farm g ) : .

Ray Livinghouse ..’ ¢+ Ly . o h ‘s .

' : NG :w-)‘., NEO

Kankakee Station

Background
Air/TLD
(SBN)

L5,
-

. Dowagiac
Yy Substation
~] Background
- AirTLD
(OOW)

Colby St
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
RELATED TO DISPOSAL OF SLIGHTLY CONTAMINATED SLUDGE
INDIANA MICHIGAN POWER COMPANY
DONALD C. COOK NUCLEAR PLANT, UNIT NOS. 1 AND 2
DOCKET NOS. 50-315 AND 50-316 [Ref. 5.2.11)
(This is a 10 CFR 50.75 (g) item)

1. INTRODUCTION

By lenters dated October 9, 1991, October 23, 1991, September 3, 1993, and September 29, 1993, Indiana Michigan Power
Company (I&M) requested approval pursuant to 10 CFR 20.2002 for the on-site_ disposal of licensed material not previously
considered in the Donald C. Cook Nuclear Plant Final Environmental Statememt dated August 1973. Specifically, this
request addresses actions taken in 1982 in which approximately 942 cubic meters of slightly contaminated sludge were
removed from the turbine room sump absorption pond and pumped to the upper parking lot located within the exclusion area
of the Donald C. Cook Nuclear Plant. The contaminated sludge was spread over an area of approximately 4.7 acres. The
sludge contained a total radicnuclide inventory of -8.89 millicuries (mCi) of Cesium-137, Cesium-136, Cesium-134, Cobait-
60 and lodine-131. ’

In its submittal; the licensee addressed specific information reguested in accordance with 10 CFR 20.2002(a), provided a
detailed description of the licensed material, thoroughly analyzed and evaluated information pertinent to the impax:ts on the
environment of the proposed disposal of hcensed matenal and commmed 1o follow specific procedures to minimize the risk
of unexpeclcd exposures. B

2. DESCRIPTION OF WASTE

The turbine room sump absorpuon pond is a oollectlon place for water released from the plant's turbine room sump. The
contamination was caused by a pnmary-to—secondary steam generator leak that entered the pond from the turbine building
sump, a recognized release pathway. Sludge, consisting mainly of leaves and roots mixed with sand, built up in the pond.
As a result, the licensee dredged the pond in 1982. The radioactive sludge removed by the dredging activities was pumped
to a containment area located within the exclusion area. The total volume of 942 cubic meters of the radioactive sludge that
was dredged from the bottom. of the turbine room absorption pond was subsequently spread and made into a graveled road
over the upper parking lot area of approximately 4.7 acres.

The principal radionuclides identified in the dredged material are I'isu:d below.

TABLE 1
NUCLIDE - ACTIVITY (mCi) - ACTIVITY (mCi)
(half-life) 1982 1991
Cs (13.2d) 0.03 ‘ . NA*
HMCs2.1y) 2.34 ‘ 0.18
¥Cs (30.2 y) I 5.59 4.57
®Co (5.6 y) 0.90 0.27
'] (8.04 d) ' 0.03 NA*
TOTAL: . 8.89 5.02

* NA: not applicable due to decay
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RADIOLOGICAL IMPACTS

The licensee in 1982 evaluated the followmg potential exposure pathways to members of the geneml pubhc from the
radionuclides in the sludge:

. (1) external exposure caused b)/ groundshine from the disposal site; .

(2) internal exposure caused by inhalation of re suspended radionuclide;
AND- :

(3) internal exposure from ingesting ground water.

The staff has’reviewed the licensee's calculational friethods and assumptions and finds that they are consistent with
NUREG-1101, “Onsite Disposal of Radiocactive Waste,” Volumes ! and 2, November 1986 and . February 1987,
respectively. The staff finds the assessmemt methodology acceptable. Table 2 lists the doses calculated by the licensee for
the maximally exposed member of the public based on a total activity of 8.89 mCi disposed in that year.

B TABLE 2
Pathway - Whole Body Dose Received by
Maximally Exposed Individual
(mrem/year) - ‘
Groundshine- . , o 0.94 V
Inhalation S S 0.94 ' ?1
Groundwater Ingestion . - . 1 : 0.73 : “
Total . . ' 2.61

On July 5, 1991, the licensee re-sampled the onsite disposal area to assure that no significant impacts and adverse effects had
occurred. - A counting procedure based on the appropriate environmental low-level doses was used by the licensee; however,
no activity was detected during the re-sampling'. This is consistent with the original activity of the material and the decay
time. The 1991 re-sampling process used by the licensee confirms that the environmental impact of the 1982 disposal was
very small. The staff finds the licensee's methodology acceptable.

. ENVIRONMENTAL FINDING AND CONCLUSION

The staff has evaluated the environmental impact of the proposal to leave in place approximately 942 cubic meters of slightly
contaminated sludge undemeath the upper parkmg lot on the Donald C..Cook Nuclear Plant site.

In 1982, the licensee evaluated the potential exposure to members of the general public from the radionuclides in the sludge
and calculated the potential dose to the maximally exposed member of the public, based on a total activity of 8.89 mCi
disposed in that year, to be 2.61 mrem/yt. . The staff has reviewed the licensee's calculational methods and;assumptions and
found that they are consistent with NUREG-1101, Onsite Disposal of Radioactive Waste, Volumes 1 and 2, ‘November 1986
and February 1587, respocnvely The staff finds the assessment mcthodology acceptable For companson the radiation
from thé naturally occurring radionuclides in soils and rocks plus cosmic radiation gives a person in Michigan a whole- -body
dose rate of about 89 mrem per year outdoors. Subsequent licensee sampling in 1991 identified no dctcctaBle activity. The

- staff evaluated the licensee's sampling and analysis methodology and finds it acceptable. The results, ‘of the 1991 re-
sampling by the licensee, confirm that the environmental impact of the 1982 disposal was very small. .

Based on the above the staff finds that the potential environmental impacts of leaving the contaminated sludge in place are
insignificant. With regard to the non-radiological impacts, the staff has determined that leaving the soil in: place represents
the least impact to the environment. ‘
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CONCLUSION

Based on the staff's review of the licensee's discussion, the staff finds the licensee's proposal to retain the material in its

present location as documented in this Safety Evaluation acceptable.

Also, this Safety Evaluation shall be permanently

incorporated as an appendlx to the ticensee's Offsite Dose Calculation Manual (ODCM), and any future modifications shall
be reported 1o NRC in accordance with the applicable ODCM change protocol.

1&M letter from E. E. Fitipatrick to the NRC Document Control Desk, September 29, 1993

Therefore, the licensee's proposal to consider the shgh[ly contaminated slndge disposed by retention in place in the manner
described in the Donald C. Cook Nuclear Plant submittals date October 9, 1991, October 23, 1991, September 3, 1993, and

September 29, 1993, is acceptable.

The guidelines used by the NRC staff for onsite disposal of licensed malenal and the staff s evaluation of how each gmdelmc

has-been satisfied are given in Table 3.

Pursuant to 10 CFR 51.32, the Comrmssnon has determined Lhat granting of this approval will have no significant 1mpact on

the environment (October 31, 1994 59 FR 54477).
Principal Contr_lbutor. i Mums ‘

Date: Novcmt;er 10, 1994

TABLE 3

20.2002 GUIDELINE FOR ONSITE
DISPOSAL?

STAFF'S EVALUATION

The radioactive material should be disposed of in-such
a manner that it is unlikely that the material would be
“recycled.

Due to the nature of the disposed material, recycling to the
general public is not considered likely.

Doses to the total body and any body organ of a. )
maximally exposed individuals (a member of the

genera! public or a non-occupationally exposed worker)- 1.

from the probable pathways of exposure to the disposed
material should be less than 1 myrem/year.

This guideline was addressed in Table 2. Although the

. 2.61 mrem/yr is greater than staff's guidelines, the staff

finds it acceptable due to 9 yrs decay following analysis and
the expected Jack of activity detected in the 1991 survey.

. Doses to the total body and any body organ of an

inadvertent intruder from the probable pathways of |
exposure should be less than 5 mrem/year.

Because the material will be land-spread, the staff considérs
the maximally exposed individual scenario to also address
the intruder scenario.

Doses to the total body and any body organ of an
individual from assumed recycling of the disposed -
material at the time the disposal site is released from
regulatory control from all likely pathways of exposure
should be less than'1 mrem.

Even if recycling were 10 occur after release from regulatory
control, the dose to 2 maximally exposed member of the
public is not expected to exceed 1 mrem/year, based on
exposure scenarios considered in this analysis.

E. F. Branagan, Jr. and F. J. Congel, “Disposal of Contaminated Radioactive Wastes from Nuclear Power Plants,”
presented at the Health Physics Society’'s Mid-Year Symposium on Health Physics Consideration in
Decontamination/Decommissioning, Xnoxville, Tennessee, February 1986, (CONF-860203).
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REVISION SUMMARY
Procedure No.: PMP-6010-OSD-001 Rev. No.: 21
Title: OFF-SITE DOSE CALCULATION MANUAL
Alteration - .. Justification

General

Revision was created to address comments

" | ideritified as part.of the “D, C. Cook

Nuclear Plant Groundwater Protection

Project Charter” generated in response to the

Nuclear Energy Institutes. “Industry Initiative
on Managing Situation Involving Inadvertent
Radiological-Releases to, Groundwater” (CR
06058026). :

10 CFR 50.59 is not applicable to this
procedure revision.

- Per definition in Attachment 1 of PMP-2010-
.| PRC-002. , This is an administrative

procedure govermng the conduct of facility
operations. :

Section 2 Definitions and Abbreviations:
Added. the definition of Tota! Fractional . -
Level (TFL).

o W

“Pér PMP-2010-PRC-002, Editorial

[T 1}

- | Correction Criteria “q” moved definition -

from the, procedure body to the deflnltlon

1 section 0 clarify WOrdmg ‘ ‘

Step 3.5.22.4 and 2.5: Réworded and a&de'd'“‘f

clarifying mformation on report and-
eommumcdtlons . PRI S

HIRGE T

Per PMP-20]O-PRC 002 Editorial
Correction Critétia “p” added clarifying

" »:| information-and reworded which does not
.| change intent.- Moved definition of TFL to
.section 2 Definitions for clarity.

Attachment 3.19: Deleted reférerice to non- | .

REMP samples in the ‘Groundwater Well
Water Sample Stations’ and ‘Sediment’ ...
sections.

<y

Per PMP-2010- PRC -002, Editorial

“ ”»

“Corréction Critéria p” removed references
.to non-REMP samples. Information appears

elsewhere in appropriate plant documents

.(OSD:001, section 3.6 and RPP-401 data
-sheet 5).

Attachment 3.21: Reworded attachment note -

to provide users with guidance if limits are
exceeded.:

Per PMP-ZOIO-PRC 002, Editorial
Correction Criteria “p” added clarifying

‘| information and reworded which does not

change intent. Refers user to approprlate
procedure steps for guldance ’

Office Information fbr' Form Trackiné Only - Not 'Part of Form

This is a free-form as called out in PMP-2010-PRC-002, Procedure Alteration, Review, and

Approval.
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1 PURPOSE AND SCOPE

NOTE: - This is an Administrative procedure and only the appropriate sections need be
-performed per PMP-ZOIO—PRC—‘OOB, step 3.2.7.

. The Off-Site Dose Calculat1on Manual (ODCM) is the top tier document for
' the Radiological Envrronmental M0n1tor1ng Program (REMP), the -
‘Radioactive Effluent Controls Program (RECP), contains criteria pertaining
to the previous Radiological Effluent Technical Specifications (RETS) as
... defined in NUREG-0472, and fully implements the requirements of
Technical Spec1ﬁcat1on 5.5.3, Radloactlve Efﬂuent Controls Program.

. : The ODCM contains the methodology and parameters to be used in the calculatron
~ of off-site doses due to radioactive liquid and gaseous effluents. and in the
calculation of liquid and gaseous monitoring instrumentation alarm/trip setpoints.

. The ODCM provides flow diagrams detailing the treatment path and the major
components of the radioactive liquid and gaseous waste management systems.

. The ODCM presents maps of the sample locations and the meteorologrcal
~ model used to estimate the atmospheric dispersion and deposition parameters.

. - The ODCM specifically addressés the design characteristics of the Donald
+ C: Cook Nuclear Plant based on-the flow diagrams contained on the “OP
Drawmgs and plant “ System Descr1pt10n documents

2 DEFINITIONS AND ABBR_EV‘.IA'TIONS_

Term: Meaning:
S or shiftly . At Jeast once per 12 hours .
D or daily - - | At least once per 24 hours -
‘| Wor'weekly © - | At least once per 7 days
M or monthly " | At least once per 31 days
Q or quarterly - | At least once per 92 days
SA or semi-annually | At least once per 184 days
R - At least once per 549 days.
S/U : Prior to each reactor startup
P Completed prior to each release
B At least once per 24 months
Sampling evolution | Process of changing filters or obtaining grab samples
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Member(s) of
Public

All persons who are not occupationally associated with the

.{ plant. Does not include employees of the utility, its v
contractors or its vendors. Also excluded from this category
are persons.who enter the site to service equipment or to
make. deliveries. This category does include persons who use
portions of the site for recreational, occupational or other
purposes not-associated with the plant.

Purge/purging

The controlled process of discharging air or gas from a

‘| confineément to maintain temperature pressure humidity,

' concentration or other operating condition, in such a manner
' that replacement air or gas is required to pur1fy the
_confinement.

Source check

The qualitative assessment of Channel response when the

1 Level (TFL)

“1 Total Fractional '

‘Chanriel sensoris exposed t0 a radioactive source.

‘| Total Fractional Level is defined as:

rrr=Sw Loy 5

Ly Lp
Where; - - - . s
1iCay: » ..= -, -Concentration-of _ls“_,detected nuclide
21 €@ = »=- . .Concentration-of, 2™ detected nuclide
“'Law - =."  Reporting Level of 1* nuclide from Attachment

3.21, Reporting Levels for Radioactivity Concentrations in
Environmental Samples.

Lo = . ‘Reporting Level'of 2™ nuclide from Attachment
3.21, Reporting Levels for Radioactivity Concentratlons in
Env1ronmental Samples o

Venting

Controlled process Qfl'discharging air or gas froma
confinement to maintain temperature, pressure, humidity,
concentration of other operating condition, in such a manner
that replacement‘ air or gas'is,not provided.or required.

Vent, used in system names, does not unply a venting
process.
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3

3.1

DETAILS

Calculation of ,Off—»S,ite- Doses

311 'Gaseous Efﬂilent Releases o

a. The computer program MIDAS (Meteorological Information and Dose
Assessment System) performs the calculation of doses from effluent
releases. The site-specific parameters assocrated with MIDAS reside in

..the following subprograms

" MIDER
MIDEX ' -
MIDEL SN |
MIDEG |
MIDEN

b. The subprogram used to enter and edit gaseous release data is called
MDI1EQ (EQ). The data entered in EQ can be used to calculate the
accumulation of dose to individual land based receptors based on hourly
meteorology and release data. The air dose from this data is calculated
via the XDAIR subprogram. in MIDAS. It computes air dose results
for use in Reg. Guide 1.21 reports and 10 CFR 50 Appendix I
calculatlons based on routme releases

! .
PR

c. ‘The formula used for the calculatlon of the air dose is generated from
site specific parameters and Reg Guide 1.109 (Eq 7):

D, Dyair= é*z[(M,. or N)*Q*3.17E-8] .

Where; ' |

D, , Dg air : the,gamma or; beta air dose in mrad/yr to an
individual receptor

V4 7/0 O .=the annual average or real time atmospherrc

dlsperswn factor over land, sec/m’® from
Attachment 3.16, 10 Year Average of 1995-2004
Data

Mi - = the gamma air dose factor, mrad m® / yr uCi,
from Attachment 3.18, Dose Factors

Ni = the beta air dose factor, mrad m® / yr pCi, from

Attachment 3:18, Dose Factors
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@i

Qi = the release rate of radionuclide, “1”, in uCi/yr.
- Quantities are determined utilizing typical
concentration times volumes equations that are
documented in 12-THP-6010-RPP-606,
Preparation of the Annual Radioactive Effluent
Release Report.

3.17E-8 = r‘i1_imb¢r of ye‘ars in‘a second (years/second).

d. The value for the ground average y/ Q for each sector is calculated

using equations shown below. Formula used for the calculation is
generated from parameters contained in MIDAS Technical Manual,
XDCALC (Eq 2). "

2.03

* ok :
mg xZg.

?QZ— I

. Where; e

oy -
i L

- .
: o

T = {ninifﬁum~ of \lo or 2g= \/E‘o-zg
x = distance downwind of the source, meters. This
=i 'information- is-found in.parameter 5 oft MIDEX.
u, = wind speed for ground re.lease‘, "(m‘eters/second)
o, = Vve'rfica:l diépersion coefficient for ground release, (meters),
(Reg. Guide 1.111 Fig.1)

Hc = building height (meters) from parameter 28 of MIDER.
(Containment Building = 49.4 meters)
ooh TR L
Te = terrain factor (= 1 for Cook Nuclear Plant) because we
consider all our releases to be ground level (see parameter
.5 in MIDEX).

2.03 = ~2+7x +0.393radians (22.5°)

e. Thedose due to gaseous releases, other than the air dose, is calculated
by the MIDAS subprogram GASPRO. GASPRO computes the
accumulation of dose to individual receptors based on hourly

" meteorology and release data. - Calculations consider the effect of each
important radionuclide for each pathway, organ, age group, distance
and direction.
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f. ~ Calculations are based on the environmental pathways-to-man models
in Reg. Guide 1.109. The program considers 7 pathways, 8 organs,

: and 4-age groups in 16 direction sectors. - The distances used are taken

. _from the MIDEG ﬁle o o

g. The formulas used for the followmg calculat1ons are generated from
site specific parameters and Reg. Guide 1.109:

1. Total Body Plume Pathway (Eq 10)

i

- S Dose(mrem/year);3.:]7E-8*Z(Qi ?Q*S,*DFB,)
+Where; - |

- Sf = shjelding factor that accounts for the dose reduc”tion due
" to shielding prov1ded by residential structures durmg
“occupancy (méxinium exposed individual = 0. 7 per
Table E 15 of Reg Guide 1.109)

DFB, = the whole body dose factor from Table B-1 of Reg.
; - Guide 1.109, mrem - m® per uCi - yr. See Attachment
- 3.18, Dose ‘Factors ' ‘

i = the release rate of rad10nucl1de “1”, in uCi/yr

YRR

2 Skm Plume Pathway (Eq 11)
Dose (mrem/yr)= 3.]7E4- é*'sf*é*]z(gi*tu * DFT)+2(0,* DFS,)]

Where;

4 , - . - t

1.11

conversion factor, tissue to air, mrem/mrad.

A DF " = ‘the gamma air dose factor for a.uniform semi-infinite
B - “icloud of radionuclide “i”, in mrad m*/uCi yr from
o Table B-1, Reg. Guide 1.109. See Attachment 3.18,
‘Dose Factors.

" the beta skin dose factor for a semi-infinite ¢cloud of

> radionuclide “i”, in mrem m*/uCi yr from Table B-1,
» Reg. Guide 1. 109 See Attachment 3.18, Dose
e e = - Factors. -

. DES
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3. Radlonuchde and Radloactlve Partxculate Doses (Eq 13 & 14)

‘iThe dose, DIP in mrem/yr to an md1v1dua1 from radlonuchdes other
than noble gases, with half-lives greater than eight days in gaseous
effluents released to unrestrlcted areas will be deterrmned as
follows : '

D,,,(mrem/year) 3 ]7E 8*Z(R *W*Q )
Where;

Ri = the most restrictive dose factor for each identified
radionuclide “i”,.in m* mrem sec / yr uCi (for food
and ground pathways) or mrem m’ / yr uCi (for
.inhalation pathway), for the appropriate pathway

- For, sectors with existing pathways within five miles

_-,of the site, use the values of Ri for these real

.. pathways, otherwise use pathways distance of five

. miles., See Attachment 3.1, Dose Factors for
Various Pathways, for the maximum R; values for
the most controlling age: group for selected
radionuclides. Ri values were generated by
computer code.PARTS, see NUREG-0133,
Appendlx D

W = the annual average or real time atmospheric
dispersion parameters for estimating doses to an
individual at the worst case location, and where W is
further deﬁned as:

WQ =y 7/0 Q for the mhalatlon pathway, in sec/m’
-OR- .
Wi = D/Q for the food and ground pathways in
::'— K ' - oo I/mz 4 ’

- Qic = the release rate of those radioiodines, radioactive
materials in-particulate form and radionuclides other
than noble gases with half-lives greater than eight
days, in pCi/yr

~h. This calculation is made for each pathway. The maximum computed
dose, at any receptor for each pathway is selected. These are summed

-1~ together to get the dose to compare to the limits. Only the maximum of
the cow milk or goat milk pathway (not both) is included in the total
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In addition to the above routines, the QUICKG routine of the MIDAS
system is used to.provide data used in the monthly reports due to its
ability to use annual average meteorological data rather than real time
data, thus shortening the run time mvolved

Steam Generator Blowdown System (Start Up Flash Tank Vent)

1.

pubhc

The amount of radioiodine and other radionuclides that are released
via the start up flash tank and its vent are calculated through actual

* sample results whrle the start up ﬂash tank is in service.

The following calculatlon is performed to determine the amount of
curies released through thrs pathway (Plant established formula.)

HCL GPM *_.zfz'n;te on ﬂash tank (min ) * 3.785E - 3

C' uries =
‘ ml

Where 3. 785E 3 = conversion factor rnl C1//,LC1 gal.

The ﬂow rate 1s determmed from the blowdown valve position and
the time on the start up tank. Chemistry Department performs the

' ‘-'-sarnphng and analysrs of the samples

3

* “This data is provrded to’ the MIDAS computer and dose calculations

(liquid and:gas) are performed ‘to-ensure' compliance with Subsection
3.2, Limits:of Operation and Surveillances of the Effluent Release
Points, dose limits. MIDAS uses the formulas given in step 3.1.2,
Liquid Effluent Releases, to calculate'doses to members of the”

B

NOTE:

This section provides the minimum requirements to be followed at Donald C. -

Cook Nuclear Plant. This would be used if actual sample data was not
ava1lable each time the start up flash tank was in servrce

The radioiodine release rate must be determined.in accordance with

the following équation every 31 day period whenever the specific
activity of the secondary coolant system is greater than 0.01 uCi/g
dose equivalent 1-131.
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: 6 IF the spec1ﬁc activity, of the secondary coolant system is less than

v

| 3.1.2 L1qu1d Efﬂuent Releases saup % , '

a.

0.01 uCi/g dose equivalent I-131, "THEN the release rate must be
" determined once every six months Us_e the following plant
established equation: o
0 =Ci* IPF* R,
AJWhere_;‘ .‘ .
Qy = the release rate of I- l3l from the steam generator flash
tarik vent, in uCi/sec

C . C‘i‘v= _ the, concentratlon (p,C1/cc) of I- 131 in the secondary
S céolant averaged over a period not exceeding seven
days

IPF = -the 'iodine partition'factor'f‘or the Start Up Flash Tank,
0. 05 in accordance w1th NUREG 0017

Rsgb = the steam generator blowdown rate to the start up flash
: '.tank in cc/sec - -

AT

7. Use the calCulated release rate. in monthly .dose-projections until the

next determination to ensure compliance with Subsection 3.2, Limits

. . of Operation and Surveillances of the Effluent Release Points, dose
. ... limits.. Report the release rate calculauons in the Annual

Radloactlve Effluent Release: Report
4‘.'.{,'_‘.»“!/ FEPENN .

The calculation of doses from liquid effluent releases is also perforrnedv

by the MIDAS program. The subprogram used to enter and edit liquid

release data i 1s called MDlEB (EB)

To calculate the md1v1dual dose (mrem) the program DSlLI (D) is
used. It computes the individual dse for up to 5 receptors for 14 liqud
pathways due to release of radioactive liquid effluents. The pathways
can be selected using the MIDEL program and changing the values in
parameter 1. D.C.‘Cook Nuclear Plant uses 3 pathways: potable water,
shoreline, and aquatic foods (fresh water sport fishing).

Steam Generators are sparged, sampled, and drained as batches usually
early in outages to facilitate cooldown for entry into the steam generator.
This is typically repeated prior to startup to improve steam generator

- chemistry for the-startup. The sample stream, if being routed to the

operating unit blowdown, is classified as a continuous release for
quantification purposes to maintain uniformity with this defined pathway.
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d. The equations used.are generated from site specific data and Reg. Guide .

- 1.109. They are as follows

1. Potable Water (Eq Do .

- Uas * * Aty
Mp*F*223E-3 2,07 Duve

Rap=1100*

Where;

33

)7 to individuals.of age

[

1” in pathway p ,

Rap = the total annual dose to organ
-groups “a ” from all of the nuclides
in mrem/year

(73 ”

1100 = conversion factor, yr ft* pCi / Ci sec L

" Us = a usage factor that specifies the exposure time or intake
_ rate for an md1v1dua1 of age group “a” associated with

pathway “p”.. Given in #29-84 of parameter 4 in

MIDEL and Reg. Guide 1.109 Table E-5. See!

Attachment 3 1, Dose ¥ actors for Various Pathways

: Mp = the d11ut10n factor at the point of exposure (or the point
of wrthdrawal of drmkmg water or point of harvest of .
»aquatic food) Given in parameter 5 of MIDEL as 2.6.

S F. .=the c1rcu1at10n water system water flow rate, in gpm, is
' used for evaluatmg dose via these pathways as dilution
flow

2.23E-3 = conversion factor, ft® min / sec gal ’
L, i

Q =the release rate of nuclide “j” for the time perrod of the
run input via MIDEB, Curles/year :

Duipj = the dose factor, specific to a given age group “a”,
radionuclide “i”, pathway “p”, and organ “;”, which can
be used to calculate the radiation dose from an intake of a
radionuclide, in mrem/pCi. These values are taken from
, tables E-11 through E-14 of Reg. Guide 1.109 and are
o located within the MIDAS code.
“ ” iIl .

e Li - = the radroactlve decay constant for radionuclide |
T T hours
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S .t = the average transit time required for nuclides to reach the
) point of exposure, 12 hours. This'allows for nuclide
transport through the water purification plant and the
water distribution system. For internal dose, t, is the
total elapsed time between release of the nuclides and
ingestion of food or water, in hours. Given as #25 of
parameter 4 in MIDEL. (t, = 12 hours)

2. Aquatic Foods (Eq 2)

Rt l00v

M» *F*22'3E' 3 ZQ B D™

Where, :

" By - = the equilibrium bioaécumulation factor for nuclide “i” in
pathway “p”, expressed as pCi L / kg pCi. The factors
are located within thé MIDAS code and are taken from
Table A-1 of Reg. Guide 1.109. See Attachment 3.1,
‘Dose Factors for- Various Pathways.

t = the average transit-time requiréd for nuclides to reach the
_point of exposure, 24 hours. This allows for decay
durmg transit Lhrough the food chain, as well as during

22 7 s food preparatlon -Given as #26 of parameter 4 in
et O MIDEL. Ut (ty = 24 hours)

o _'Mp = the'dilution factor at the point of exposure, 1.0 for
tE 0+ TAquatic'Foods. leen in parameter 5 of MIDEL as 1.0.

’

3. Shoreline Deposits (Eq 3)

| -
R = ]JOOOO*M *(1*{*223E 3. ZQ T, Danlee]* [1 e

" Where; : C : .

: L W = the shoreline width factor. Given as an input of 0.3

gL . when running the program, based on Table A-2 in Reg.
.Guide 1.109.

Ti. = the 'radi(l)active half-life of the nuclide, “i”, in days

L Daipj = the dose factor for standing on contaminated ground, in '
' mrem m’ / hr pCi., The values are taken from table E-6 of
Reg. Guide 1.109 and are located within the MIDAS code.

See Attachment 3.1, Dose Factors for Various Pathways.
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t» = the period of time for which sediment or soil is exposed
. to the contaminated water, 1.31E+5 hours. Given in
. MIDEL as item 6 of parameterf4.

tp _:. = the average transit tlrne requ1red for nuclides to reach the
point of exposure, 0 hours. Given as #28 of parameter 4
in MIDEL.

" 110,000 = conversion factor yr ft* pCi / Ci sec m? day, this
accounts for, proportionality constant in the sediment
radioactivity model . K

;Mp = the dilution factor at the pbirit of e)tposure (or the point
~ of withdrawal of drinking water or:point of haryest of
aquatic food). Given in parameter.5 of MIDEﬂ as 2.6.

e. The MIDAS program uses the following plant specific parameters
which are entered by the operator. .. .. :

Irr1gat1on rate = O

Fraction of time on. pasture =0

Fraction of feed on pasture = 0

‘Shore width factor.= 0.3 (from Reg Guide 1.109, Table A-2)

%wwr.

f. The results of DSlLI are prmted in LDRPT (LP) These results are
'-v,.used in the. monthly report of liquid releases.

g. . In add1t1on the program DOSUM (DM) is used to search the results files
e o of. DSILI to find the maximum 11qu1d pathway md1v1dual doses. The
' h1ghest exposures are then printed in a summary table. Each line is
compared with the appropriate dose limit. The table provides a concise
summary of off-site environmental dose calculations for inclusion in
Annual Radioactive Effluent Release Reports, required by Reg. Guide
1.21. :
: o

1
i i

NOTE: The perforrn'ance of each surveillance requ1rernént must be within' the'specified

“time interval with a maximum allowable extension not to exceed 25% of the o

specrﬁed surve1llance mterval

3.2 Lirhits of Operatiort .and Surveilla_nces of the Effluent Release Pqints

3.2.1 -~ Radioactive ijquicl Eftluent Monitoring Instrumentation
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a. " The radioactive liquid effluent monitoring instrumentation channels
~ shown in Attachment 3.2, Radioactive Liquid Effluent Monitoring
Instruments, are operable with their alarm/trip setpoints set to ensure
~ that the limits of step 3.2.3a, Concentration Excluding Releases via the
Tur})ihé Room Sump (TRS) Discharge, are not exceeded.

b. The applicability of each channel is shown in Attachment 32,
Radioactive Liquid Effluent Monitoring Instruments.

“‘c.” With a radioactive liquid effluent monitoring instrumentation channel
alarm/trip setpoint less conservative than a value which will ensure the
limits of step 3.2.3a, Concentration Excluding Releases via the Turbine

- Room Sump (TRS) Discharge, are met without delay, suspend the
release of radioactive liquid \,fﬂuents monitored by the affected channel
and réset or declare the monitor inoperable.

d. "With one or'mote radioactive liquid €ffluent monitoring instrumentation
channels inoperable, take the applicablé action shown in Attachment 3.2,
Radioactive Liquid Effluent Monitoring Instruments, with a maximum
allowable extension not to exceed 25 % of the survelllance interval,
excluding the initial performance . ‘

" e. Determine the setpoints in accordance with the'methodology described in
step 3.3.1, Liguid Monitors. Record the setpoints.
f.  Demonstrate each radioactive liquid effluent monitoring instrumentation
. channel is operable by performing the CHANNEL CHECK, SOURCE
- CHECK, CHANNEL CALIBRATION and CHANNEL
' OPERATIONAL TEST at the frequenc1es shown in Attachment 3. 3,
T Radloactlve Liquid Efﬂuent Momtonng Instrumentatlon Survelllance
' Requ1rements

BASES - LIQUID

The radioactive liquid effluent instrumentation is provided to monitor and control, as:
applicable, the releases of radioactive materials in liquid effluents during actual or potential
releases. The alarm/trip setpoints for these instruments shall be calculated in accordance -
with NRC approved methods in the ODCM to ensure the alarm/trip will occur prior to ‘
exceeding the limits of 10 CFR Part 20. The OPERABILITY and use of this
instrumentation is consistent with the requirements of General De31gn Criteria specified in
Section 11.3 of the Final Safety Analysis Report for the Donald C. Cook Nuclear Plant.

Due to the location of the Westinghouse ESW monitors, outlet line of containment spray
heat exchanger (typically out of service), weekly sampling is required of the ESW system
for radioactivity. This is necessary to ensure momtormg of a CCW to ESW system-leak.
[Ref 5.2.1gg]
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3.2.2  Radioactive Gaseous Effluent Monitoring Instrumentation

- a. -

_The radioactive gaseous process and effluent monitoring instrumentation

channels shown in Attachment 3.4, Radioactive Gaseous Effluent
Monitoring Instrumentation, are operable with their alarm/trip setpoints
set to ensure that the limits of step 3.2.4a, Dose Rate, are not exceeded.

The applicability of each channel is shown in-Attachment 3.4, !
Radioactive Gaseous Effluent Monitoring Instrumentation.

With a radioactive gaseous process or effluent monitoring
instrumentation channel alarm/trip setpoint less.conservative than a value
which will ensure that the limits of step 3.2.4a, Dose Rate, are met;
without delay, suspend the release of radioactive gaseous efﬂuents

‘monitored by the affected channel and reset or declare the channel
- moperable P L - :

W1th less than the minimum number of rad1oact1ve gaseous effluent
monitoring instrumentation. channels -operable, take the action shown in
Attachment 3.4, Radioactive Gaseous Effluent Monitoring
Instrumentation,, with a maximum allowable extension not to e)tceed
25% of the surveillance interval, excluding the initial performance.

. . ) |

L] Ty

NOTE: This surveillance ’requirernent does not apply to the ‘waste gas holdup system
hydrogen and oxygen momtors as the1r setpomts are not addressed 1n th1s
document.

,Deterrnme the setpomts m accordance w1th the methodology as,

h

’descnbed
in step 3.3.2, Gaseous Monitors. Record the setpoints.

-y

Demonstrate each radioactive gaseous process or effluent monitoring

‘instrumentation channel is operable by performing the CHANNEL

CHECK, SOURCE CHECK, CHANNEL CALIBRATION, and

.CHANNEL OPERATIONAL TEST operations at the frequencxes shown
-in Attachment 3.5, Radloactlve Gaseous Effluent Monitoring

Instrumentation Surve1llance Requlrements

BASES - GASEOUS

The radloactlve gaseous ‘effluent instrumentation is prov1ded to monrtor and control, as
applicable, the releases of radioactive materials in gaseous effluents during actual or

potential releases. -

The alarm/trip setpomts for these instruments shall be calculated in

accordance with NRC approved methods in the ODCM to ensure the alarm/trip will occur
prior to exceedmg the limits of 10 CFR Part 20. The OPERABILITY and use of this
instrumentation is consistent with the requirements of General Design Criteria specified in
Section 11.3 of the Final Safety Analysis Report for the Donald C. Cook Nuclear Plant.
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323 Liquid Effluents - . T

a. Concentration Excludmg Releases via the Turbine Room Sump (TRS)

Dlscharge : -

1. Limit the concentration of radioactive material released via the Batch -
Release Tanks or Plant Continuous Releases (excluding only TRS
discharge to the' Absorption Pond) to unrestricted areas to the
concentrations in 10 CFR 20, Appendix B, Table 2, Column 2, for
radionuclides other than dissolved or entrained noble gases. For
dissolved or entrained noble gases, limit the concentration to

: 2E 4 [J.Cl/l’l’ll total act1v1ty :

2. W1th the concentration of radioactive material released from the site
“via the Batch Release Tanks or‘Plant Continuous Releases (other
than the TRS to the Absorption Pond) exceeding the above limits,
w1thout delay restore the concentratton to within the above limits.

3, Sample and analyze radloactrve l1qu1d wastes accordmg to the
~ 1" sampling and analysis program of Attachment 3.6, Radioactive
L1qu1d Waste Samplmg and Analys1s Program :

4. Use the results of radloactlve analys1s m accordance with the
. .methods of this document to assure that all concentrations at the
A,poi{rtt of release are nraintained wltLhin lirnits.

- b, ' 'Confcerttriatlon;‘of'lieleases‘%rorh.the'TRS Diseharge

1. Limit releases via the TRS discharge to the on-site Absorption Pond
+ ’ to the-concentrations' specified in' 10 CFR 20,-Appendix B, Table 2,
Column 2. For dissolved or-entrairied noble gases, limit the
concentratron to 2E 4 ,uC1/ml total act1v1ty
S 2. W1th’releases from the TRS exceedingthe' above limits, perform a
' _ dose projection due to'liquid releases to UNRESTRICTED AREAS
to determine if the limits of step 3.2.3c.1 have been exceeded. If
5 " the dose limits have been exceeded, follow the directions in step
3.2.3c.2, as applicable.

3. Sample and analyze radioactive liquid wastes according to the
program in Attachment 3.6, Radioactive Liquid Waste Samplmg and
" Analysis Program k :

4. Use the results of radioactive analysis in accordance with the
a methods of this document to assure that all concentrations at the
~ point of release are mamtamed w1thm the 11m1ts stated above
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c. ‘Dose -

- 1.

" a) 'Esumate of éach'individual's dose. This-is to.include the

Limit the dose or dose commitment to a'n:indlvidual from radioactive

* material in liquid effluents released to unrestrlcted areas during any

calendar quarter to < 1.5 mrem/unit to the total body and to.< 5
mrem/unit to any organ, and during any calendar year to < 3
mrem/unit to the total body and to < 10 mrem/unit to any organ.
With the calculated release of radioactive materials in liquid
effluents exceeding ten times any of the limits in Steps 3.2.3a or
3.2.3b, or exceeding 3.2.3c.1 above, prepare and submit a Written
Report; pursuant to 10 CFR 20.2203, within 30 days after learning
of the’event. This report must describe the extent of exposure of
1nd1v1duals to radiation and radioactive matenal including, as

A approprlate

radiological impacts on finished drinking water supphe”s with

“regard to the requirements of 40 CFR 141; Safe Drinking Water

Act (applicable due to Lake Township water treatment facility),

b) Levels of radiation and concentration of radioactive material
involved,

c¢) Cause of elevated exposures dose rates or concentratlons
-AND-

d) Corrective steps taken or planned to ensure agamst recurrence,

’ 'mcludmg schedule for achlevmg conformance with applicable

hrmts

Py

. These reports must be formatted in accordance with PMP- 7030 001-
, 002, Licénsee Event Reports ‘Special and Routine Reports even

though this is not an LER.

Determine cumulative and projected dose contributions from liquid
effluents in accordance with this document at least once per 31 days.
Dose may be projected based on estimates from previous monthly

projections and current or future plant condmons o

. d. . Liquid Radwaste Treatment System _

1.

Use the liquid radwaste treatment system to reduce the radioactive

" materials in liquid wastes prior to their discharge when the:projected

doses due to the liquid effluent from the site when averaged over 31
days, would exceed 0.06 mrem/umt to the total body or 0.2
mrem/unit to any organ. Coa _

Project doses due to liquid releases to UNRESTRICTED AREAS at
least once per 31 days, in accordance with this document. :

P - - -
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e. During times of primary to secondary leakage, the use of the startup flash

tank should be minimized to reduce the release of curies from the
secondary system and to maintain the dose to the public ALARA.

" Operation of the'North Boric Acid Evaporator (NBAE) should be done in
" a manner so as to allow the recycle of the distillate water to the Primary
‘Water Storage Tank for reuse. ‘This will provide-a large reduction in
" liquid curies of tritium released to the environment, as there is

approximately 40 curies of tritium released with every monitor tank of
NBAE distillate. : :

C e

. Drainage ofthigh cor'lduct_i’vv'ity water (Component ‘Cooling Water and ice

melt water containing sodium tetraborate). shall be evaluated to decide
whether it should be drained to waste (small volumes only), the Turbine
Roomr Sump (low, activity-water only). or routed without demmerahzatlon_
processmg to a monitor tank for release. This is necessary in order to
minimize the detrimental affect that high conductivity water has on the

.. -radioactive wastewater demineralization system. The standard
- concentration and- volume equatlon can be utilized to determine the

iimpact on each method and is given. here. T he units for concentration

. and volume need to be con31stent across the’ equatlon

(G)(V)+(Ca)(Va) (C,)(V)

Where; B

LG the mmal concentranon of the system being added to
V; = the initial volume of the* system being added to
C, = the concentration of the water that is being added to the system
~ -Va = thevolume of the water that is being added to the system
B O Athe ﬁnal concentratlon of the system after the addition
V, = the final volume of the system aﬂer the addition

-The intent is to keep the:

.. WDS below 500 umhos/ee

e TRS below 1E-5 puCicc. ’
e _ Monitor Tank release ALARA to members of the public.

Wastewater leakage into the liquid waste disposal system will be
monitored routinely. In the event the leak rate is determined to be over
two gallons per minute (the assumed plant design leakage based on the
original 2 gpm waste evaporator), increased scrutiny will be placed on
locating inleakage, timeliness of job order activities, and/or activities
causing increased production of waste water.
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BASES - CONCENTRATION

This specification is provided to ensure the concentration of radioactive materials released in
liquid waste effluents from the site to unrestricted areas will be less than the concentration |
levels specified in 10,CFR Part 20, Appendix B, Table 2. This limitation provides
additional assurance that the-levels of radioactive materials in bodies of water outside the
site will not result in exposures greater than 1) the Section II.A design objectives of -
Appendix I, 10 CFR Part 50, to an individual and 2) the limits of, 10.CFR Part 20. The
concentration limit for noble gasses is based upon the assumption that-Xe-135,is the
controlling radionuclide and its -Effluent Concentration Unit in air (submersion) was .,
converted to an equivalent concentration in water using the methods.described in the
International Commission on Radiological Protection (ICRP) Publication 2. . «

DOSE

This specification is provided to implement the requirements of Sections II.A, III.A, and
IV A of Appendix I, 10 CFR Part 50." The dose limits implement the guides set forth in
Section II.A of Appendix I. The ACTION statements provide the required operatmg
flexibility and at the same time, implement the guides set forth: in Section IV. A of lAppendlx
I to assure the releases of radioactive material in liquid effluents will be kept “as lew as is
reasonably achievable”. Also, for fresh water sites'with drinking‘water supplies which can
be potentially ‘affected by plant operations; there 1§ reasonablerassurance that the operation
of the fa01l1ty will not result in radionuclide concentrations ‘in the finished drinking water
that are in excess:of the requlrements of 40 CFR 141." The dose calculations in the ODCM
implement the requirements in Section III. A of Appendix I that conformance with the guides
of Appendix I be shown by calculational procedhres based ‘on models and data such that the
actual exposure of an individual thfough appropriate pathways is unlikely to be substantially
underestimated. The equations spec1ﬁed in the ODCM for calculating the doses due to the
actual release rates of radioactive matenals in 11qu1d efﬂuents will be consistent with the
methodology prov1ded in Regulatory Gu1de 1.109, “_Calculatlon of Annual Doses to Man
from Routine Releases of Reactor Effluents for the Purpose of Evaluating Comphance with
10 CFR Part 50, Appendix I”, Revision 1, October 1977, and Regulatory Guide 11113,
“Estimating Aquétic. D1spers:on of Effluents from Acc1denta1 and, Routine Reactor ; Releases
for the Purpose of Implementing Appendix.I?, Apr1l 1977. NUREG 0133 prov1des methods
for dose calculations consistent with Regulatory Guide 1.109 and 1.113. :

This spemﬁcauon apphes to the release of liquid efﬂuents from each reactor at the site. The
liquid effluents from the shared system are proportioned among the units sharing the system.
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LIQUID WASTE TREATMENT

The operablhty of the liquid radwaste treatment system ensures that this system will be
available for use whenever liquid- effluents require tredtment prior to release to the-
environment. The requirements that the appropriate -portions of this system be used when
specified provideassurance that the releases of radioactive materials in. liquid effluents will
be kept “as low ‘as is reasonably achievable”. This specification implements the
requirements of 10 CFR Part-50.36a, General Design Criteria Section 11.1 of the Final -

. Safety Analysis Report for the Donald C. Cook Nuclear Plant, and’ desrgn objective Sectron

I1.D of Appendix I to 10 CFR Part 50. The specified limits governing the use of-
appropriate portions of the liquid radwaste treatment system were specified as a suitable -
fraction of the dose design’ objectives set forth in Séction I{:A of Appendix 1, 10 CFR Part-

50, forliquid effluents.

324 Gaseous Efﬂuents
! Dose Rate Lo : o " 3

_— 1. . f Llfnlt the dose rate due to rad1oact1ve materlals released m gaseous
© - effluents from the site to < 500 mrem/yr to the total body:and
4. < 3000 mrem/yr to the skin for.noble gases. Limit the dose rate due
- to all radioiodines and for all radioactive materials in particulate -
. -form.and radionuclides (other than noble, gases) with half- -lives
PR 'v_greater than e1ght days to <:1500 mremi/yr to any organ.

- 2 Wrth the dose rate(s) exceedmg the above ltm1ts w1thout delay
by g decrease the release rate to w1thm the ‘above lrmrt(s) e »51_

~

3. ‘Deterrmne the dose rate due 0 noble gases n gaseous efﬂuents to be
within the above limits in accordance with the methods and '
. ,procedures descrlbed m tlus document

4. ' Determine the dose rate due to radioactive rnaterials, other than

“ noble gases, in gaseous effluents to be within the above limits in
accordance with the' metheds and procedures of this document by-
‘obtaining representative samples and performing: analyses in
accordance with the sampling and analysis program in Attachment
3. 7 Radioactive Gaseous Waste Sampllng and-Analysis Program

t

b. Dose - Noble Gases

1. Limit the air dose in unrestricted areas due to noble gases released in
gaseous effluents during any calendar quarter, to < 5 mrad/unit for
gamma radiation and < 10 mrad/unit for beta radiation and during
any calendar year, to < 10 mrad/unit for gamma radiation and < 20
mrad/unit for beta radiation.
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2. With the calculated air dose from radioactive noble gases in gaseous

effluents exceeding any of the above lirhits, prepare and submit a
Written Report, pursuant to 10 CFR 20.2203 and addressed in step

3.2.3c.2, wrthrn 30 days after learnmg of the event.

Determme cumulative and prOJected dose: contrlbutlons for the total time

‘ per1od in accordance wrth th1s document at: least once every 31 days.

c. Dose - Iodine-131, lodine- 133 Tr1t1um and Rad1oact1ve Materral n
Partrculate Form = = i . ‘ . .

1.

d. Gaseous Radwaste -Treatmeht ;

1

Limit the: dose toa MEMBER OF THE PUBLIC from rad1o1od1ne

. ‘radioactive materials in particulate form, and radlonuchdes other. than

noble igases with half-lives greater than eight days in gaseous ‘effluents
released to unrestncted areas (site boundary) to the followmg '

a) . Dur1ng any calendar quarter to less than Or, equal to 7 5
mrem/unit to-any organ ‘ -

b) During any calendar year to less than or equal to 15 mrem/umt
‘. to any organ ; . s -
Wrth the calculated dose from the release of rad101od1nes
radjoactive materials in particulate form, or radionuclides 6ther than .

noble gases in gaseous effluents exceeding any of the above limits,
prepare and.submit a ' Written Report, pursuant to 10 €CFR 20.2203 -
and addressed instep 3.2.3¢c:2; within 30 days after learmng of the
event.

;"Deterrmne cumulative ‘and prOJected dose contributions for\ the total

time' period 1 in accordance w1th thrs document at least once! every 31
days

ST Lo lf
i

Use the gaseous radwaste treatrnent system and the ventrlat1on exhaust

treatment system to reduce radioactive materials in gaseous wastes
prior to their. discharge when.projected gaseous effluent air doses due

. to gaseous. efﬂuent releases to unrestricted areas when averaged over

. .. 31 days, would exceed 0.2 mrad/unit for-gamma radiation and 0.4

- mrad/unit for beta radiation. . Use the ventilation exhaust treatment
. system to reduce radioactive materials in gaseous waste prior to their

discharge when the projected doses due to gaseous effluent releases to

‘unrestricted areas when averaged over 31 days would exceed 0.3

mrem/unit to any organ.

Project doses due to gaseous releases to UNRESTRICTED AREAS at
least once per 31 days in accordance with this document.
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_ DOSE, NOBLE GASES e

BASES -- GASEOUS EFFLUENTS

This spec1ﬁcat10n prov1des reasonable assurance that radloactlve material discharged in gaseous
effluents will not result in the exposure of a Member of the Public in an unrestricted area,
either at or beyond the site boundary in excess of the design objectives of appendix I to 10
CFR 50.'. Thisspecification is provided to.ensure that gaseous effluents from all units on the
site will be appropriately controlled. It provides operational flexibility for releasing gaseous
effluents to satisfy the Section.II.A and II.C design objectives of appendix I to 10 CFR 50.

For individuals who may at times be within the site boundary, the occupancy of the individual
will be sufficiently low to compensate for any increase in the atmospheric diffusion factor
above thatfor the site boundary. The specified instantaneous release rate limits restrict, at all
times, the corresponding gamma and beta:dose: rates: above. background to an individual at or
beyond the site boundary to < 500 mrem/yr to.the total body or to < 3000 mrem/yr to the skin.
These instantaneous release rate limits also restrict, at all times, the corres.pondin'g thyroid dose
rate above background to a child via the inhalation pathway to < 1500 mrem/yr. Limitations
on the dose rate resulting from radioactive material released in gaseous effluents to areas
beyond the site boundary conforming to the doses associated with 10 CFR 20, Appendix B,
Table 2, Column 1

Th1s specmcatlon dpphes to the release of gaseous efﬂuents from all reactors at the site. The
gaseous efﬂuents from the shared sybtem are proportloned among the units sharing that system.

This spec1ﬁcat10n 1S prov1ded to 1mplement the requuements of Sectlons 11.B, III A, and IV.A

of Appendix I, 10 CFR-Part 50. ;.
of Appendix I. -

The ACTION statements provide the required operating flexibility and at the same time
implement the guldes set forth in, section IV.A of. Appendlx I to assure that the releases of
radioactive material in gaseous effluents will be kept “as low as is reasonably achievable”.
The Surveillance Requirements implement the requirements in Section III.A of Appendix I that
conform with the guides of Appendix I to be shown by calculational procedures based on
models and data such that the actual exposure of an individual through the appropriate
pathways is unlikely to be substantially underestimated. The dose calculations established in
the ODCM for calculating the‘doses due to the actual release rates of radioactive noble gases in
gaseous effluents’ will be consistent with' the methodology provided in Regulatory Guide 1.109,
“Calculation of Annual Doses to Man’from Routine Releases of Reactor Effluents for the
Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix I”, Revision 1, October
1977 and Regulatory Guide.1:111, “Methods for Estimating Atmospheric Transport and
Dispersion of Gaseous Effluents in Routine Releases from Light-Water-Cooled Reactors”,
Revision 1, July:1977. The ODCM equations provided for determining the air doses at the site
boundary will be*based upon the historical average atmospherical conditions. NUREG-0133
provides methods: for dose calculations. consistent with Regulatory Guides 1.109 and 1.111.
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DOSE, RADIOIODINES, RADIOACTIVE MATERIAL IN PARTICULATE FORM, AND
RADIONUCLIDES OTHER THAN NOBLE GASES -

This specrﬁcatron is provrded to 1mp]ement the requxrements of Sectlons II.C, IIlLA, and IV.A
of Appendix 1, 10 CFR Part 50. The dose limits are the. gurdes set forth in Section I1.C of

Appendix L.

The ACTION statements provide the required, operating flexibility and at the same time
implement the gurdes set forth in section IV.A of Appendxx I to asstire‘that the releases of
radioactive material in gaseous effluents will be Kept “as low as is reasonably achievable”.

The ODCM calculational methods specified in the surveillance requirements implement the
requirements in Section III.A’of Appendrx I that conform' with the guides of Appendrx Itobe
shown by calculational procedures based on’models and data such that'the actual exposure of
an individual through the appropriate pathways is unlikely to be substantially underestimated.
The ODCM calculational methods approved by the'NRC for-calculating the doses due to the
actual release rates of the subject materials are required to be consistent with the methodology
provided in Regulatory Guide 1.109, “Calculation -of. Annual Doses to Man from Routine
Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50,
Appendix I”, Revision 1, October 1977 and Regulatory Guide 1.111, “Methods for Estrmatmg
Atmospheric Transport and Dispersion of Gaseous Effluents in Routme Releases from Light-
Water-Cooled Reactors”,.Revision 1,-July 1977. These equations also provide the
-methodology for determmmg the actual doses; based upon the historical average atmospheric
conditions. The release rate specifications. for radrorodmes radioactive material in particulate
form, and radionuclides, other than noble gases, are dependent on the’existing radionuclide
pathways to man,.in the unrestrrcted area The pathways which aré examined in the |
development of these calculations are: 1) individual mnalatron of airbornie radionuclides, 2)
deposition .of radionuclides orito green leafy vegetation w1th subsequent ‘consumption by man,
3) deposition onto grassy areas where milk a.mmals and meat producrng animals graze with
consumption of the milk and meat by man, and 4) depos1t10n on the ground with subsequent
exposure of man. ‘
GASEOUS WASTE TREATMENT : j‘ T |

The operabrhty of the gaseous radwaste treatment system and the ventr]atron exhaust treatment
systems ensures that the systems will be available:for use whenever gaseous effluents require
treatment prior to release to the environment. The requirement that the appropriate portions of
these systems be used when specified provides reasonable assurance that the releases of

- radioactive materials in gaseous effluents will be kept “as low as is reasonably achlevable

This specification implements the requirements of 10 CFR Part 50.36a, General Des1gn
Criterion Section 11.1 of the Final Safety Analysis Report for the Donald C. Cook Nuclear
Plant, and design objective Section I1.D of Appendix I to 10 CFR Part 50. The specified limits
governing the use of appropriate portions of the systems were specified as a suitable fraction of
the guides forth in Sections II.B and II.C of Appendix I, 10 CFR Part 50 for gaseous

effluents. i
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3.2.5  Radioactive Effluents - Total Dose L

a. The dose or dose commitment to a real individual from all uranium fuel

~cycle sources is limited to < 25 mrem to the total body or any organ
(except the thyr01d which is limited to < 75 mrem) over a perrod of 127
consecutive months.

.~ b. Wrth the calculated doses from the release of radioactive materials in’
s _11qu1d or gaseous effluents exceeding twice the limits of steps 3.2. 3c -
(Dose), 3.2.4b (Dose - Noble Gases) or 3. 2.4¢ (Dose - lodine- 131
Jodine-133, Tritium, and Radioactive Materral in Particulate Form)
durmg any calendar quarter perform the followmg

Do Investrgate and rdentrfy the causes for such release rates
" “e. Define and initiate a program for corrective action; ;
o . 3 Report these actions.to the NRC within 30 days from the end of the
A quarter durmg whrch the release occurred -
7 IF the estrmated dose(s) exceeds the limits above and IF the release
o COl’ldlthl'l resulting in’ v1olat10n has not already been corrected prior to
2 ’_:v1olat10n of 40-CFR 190; THEN include in the report a request for a
.. variance in accordance with the provisions of 40 CFR 190 and including
the spec1ﬁed mfomlatlon of paragraph 190.11(b). Submittal of the
.. Teport is consrdered a tunely request, and @ variance is granted until staff - -
‘»_actlon on the request is cornplete The varlance ‘only relates to the limits
of 40 CFR 190 and does not apply in any way 'to the requlrernents for )
: dose 11rn1tat10n of: 10 CFR 50 as addressed in other sectlons of th1s
document.

c. Determine cumulative dose contributions,from liquid and gaseous
effluents in accordance with this document (including steps 3.2.3c

" 7 [Dose], 3.2.4b [Dose:- Noble Gases], -or 3.2.4c,[Dose - Iodine-131,

- lodine-133, Tritium, and-Radioactive Material in Particulate Form]). . .

I
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BASES -- TOTAL DOSE

This specification is provided to meet the dose limitations of 40 CFR 190. The specification
requires the preparation and submittal of a Special Report whenever the calculated doses from
plant radioactive effluents-exceed twice the design objective doses of Appendix I. For sites
containing -up to 4 reactors, it is highly unlikely that the resultant dose to a member of the public
will exceed the dose limits of 40 CFR 190 if the individual feactors remain within the reporting
requirement level. The Special Report will describe a course of action, which should result in
the limitations of dose to a'member of the public for 12 consecutive months to within the
40 CFR 190 limits. For the purposes of the Special Report it may be assumed that the dose
commitment to any member of the public from other uranium fuel cycle sources is negligible
with the exception that dose contributions from other nuclear fuel cycle facilities at the same site
or within a radius of 5 miles must be considered. If the dose to any member -of the public is
est1mated to exceed the requirements of 40 CFR 190, the Specral Report with a request for a
variance (provrded the release conditions resultmg in v1olat1on of 40 CFR 190 have not already
been corrected, in accordance W1th the prov1s1on of 40 CFR 190. 11), is considered to be a
timely request and ‘fulfills the requ1rernents of 40 CFR 190 untll NRC staff action is completed. -
An individual is not considered a member of the public. during any perlod in which he/she is
engaged in carrying out any operation, wh1ch is part of the nuclear fuel cycle. l’
3.3 Calculanon of Alarm/Tnp Setpomts S I
The alann and trlp setpomts are to prov1de momtormg md1cat10n and control of liquid
and gaseous effluents. The setpoints are used in conjunction with sampling programs to
‘assure that the releases are kept within.the limits of 10 GFR 20, Appendix B, Table 2.
Estabhsh setpoints for liquid and gaseous monitors. Depending on the monrtor function,
it would be a continuous or batch momtor The d1fferent types of monitors ‘are subject to
different setpoint methodologies. A N T

'~ One variable'used in setpornt calculations is the multiple release point (MRP) factor.

- The MRP is a factor tsed such that when all the releases are integrated, the‘ applicable
" LIMIT value will not be exceeded The MRP'is determined such that the sum of the
MRP's for that effluent type (hqurd or gaseous) is less than or equal to 1. The value of
the MRP is arbitrary, and it should be assigned based on operational performance. The
values of the MRP's for each liquid release point are given in Attachment 3.8, Multiple
Release Point Factors for Release Points. - A

The Site stance on instrument uncertainty is taken from HPPOS-223, Consideration of
Measurement Uncertainty When Measuring Radiation Levels Approachmg Regulatory
Limits, which states the NRC position is the result of a valid measurement obtained by a
method, which provides a reasonable demonstration of compliance. This value should
be accepted and the uncertamty in that measured value need not be considered.
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3.3.1  Liquid Monitors oy

" Establish’liquid monitor setpomts for each monitor of the hquld effluent release
- systems. A‘schematic of the liquid effluent release systems is shown as .

Attachment 3.9, quUId Effluent Release Systems. A list of the Plant Liquid- .-

- Effluent Parameters is in Attachmeént 3.10, Plant Liquid Effluent Parameters.

The details of each system design and operation can be found in the system
déscriptions: ‘The setpoints are intended to keep releases ‘within the limits of
10 CFR 20, Appendix B, Table 2, Column 2. Determine setpoints usmg either
the batch or the continuous, methodology

a. L1qu1d Batch Momtor Setpomt Methodology

N 1. ' There is only one momtor used on the Waste D1sposa1 System for liquid
batch releases. This monitor is 1dent1ﬁed as RRS-1000. Steam’
* Generator Blowdown radiation monitors also can be used t6 monitor
_ batch releases while drammg steam ‘geflerators.” The function of these -
" . monitors is to act as a check on the sampling program. The sampling -
program ‘determiines the-nuclides and concentrations of those nuclides -
“prior to release.’ The discharge-and dilution flow rates are then adjusted
to keep the release within the limits of 10 CFR 20. Based on the
concentrations of nuclides in the reléase, the count rate on the monitor.
can be predicted. The high alarm setpoint can then be set above the
Boan :predlcted value up to the maximum setpomt of the system
2. The radloactlve concentratlon of each. batch of radloactlve liquid
. waste to be discharged is determined prior to.each release by
sampling and. analysis-in, accordance with Attachment 3.6,
Radioactive Liquid Waste Sampling and Analysis Pro_g-rar.n'.;‘ -

~~; 3. The allowable release flow rates are determined in order to keep the
~.. release concentratlons ‘within the requlrements of 10 CFR 20,
Appendlx B, Table 2, Column 2."The equation to calculate -the flow

... Tate 1s from Addendum AAl of NUREG -01337

[z_ c ]* f éF+f )
LIMIT; | MRP =" .

Where; , .'; A

“”

Ci  =-the concentratlon of nuchde in pCf/ml V
LIMIT: = the 10 CFR 20 Appendlx B Table 2, Column 2 limit of
nuclide “1” in nCi/ml

f = the effluent flow rate in gpm (Attachment 3.10, Plant
Liquid Effluent Parameters)

F = the dilution water flow rate as estimated prior to release.
The dilution flow rate is a multiple of 230,000 gpm
depending on the number of circulation pumps in operation.
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" MRP = the milfiple rélease point factor. A factor such that
when all the release points are operating at one time the
11m1ts of 10 CFR 20 will not be exceeded.

4. This equation must be true durmg the batch release. Before the
release is started, substitute the maximum effluent flow rate and the
minimurn dilution flow rate for fand F, respectively. If th‘e
equation is true, the release can proceed with those flow rates as the
limits of operation. If the equation is not true, the effluent flow rate
can be reduced or the dilution flow rate can be increased to make the
equatlon true. This equation may be rearranged to solve for the

maximum efﬂuent release flow rate (f)

5. The setpoint is used as a quality check on the sampling program
The setpomt is used to stop the effluent flow when the moﬁltor
reading is greater than the predicted value from the sampling
program.. The predicted value is generated by converting the
effluent concentration for each gamma emitting radionuclide to

- counts per unit of time as-per Attachment 3.11, Volumetric
Detection Efficiencies for Principle Gamma Emitting Radienuclides
for Eberline Liquid Monitors, or-Attachment 3.12, Countmg
Efﬁ01ency Curves for R-19, and R-24. The sum of all the ‘counts

per unit:of time is the predicted count rate. The predicted count rate -

can then be multiplied by a‘factor to determine the high alarm
setpoint that will prov1de a hlgh ‘degree of conservatism and
eliminate spurious alarms. *

b. Liquid Continuous Monitor Setpoint Methodology |

1. There are eight monitors used as potential continuous liquid release
monitors. These monitors are used in the steam generator
blowdown (SGBD), blowdown treatment (BDT), and essential
service water (ESW) systems '

2. These Westmghouse IMORitors (R) are being replaced by Eberlme
menitors (DRS) and are identified as:

. R 19 or DRS 3100/4100 for SGBD
« R-24 or DRS 3200/4200 for BDT .

The function of these monitors is to assure that releases are kept
within the concentration limits of 10 CFR 20, Appendix B, Table 2,
Column 2, entering the unrestricted area following d11ut10n
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- 3. The monitors on steam generator blowdown and blowdown
- . treatment systems have trip functions associated with their setpoints.
. Essential service water monitors are equipped with an alarm
" function only and monitor effluent in the event the Containment
‘Spray Heat Exchangers are used.

4. The equation used ) determine the setﬁbint for continuous monitors
N is from Addendum AA1 of NUREG- 0133

. C*Eﬁ”*MRP*F*SF
Sps
Where;
- ' Sp ..'=:‘.se'tpoin.t. of monitor: (cpm) . |
C.+@ = 5E-7 uCi/ml;‘maximum effluent control limit from

P . 10 CFR 20, Appendix B, Table 2, Column 2 of a known
Lo v possible nuclide‘in-effluent stream. (The limiting nuclide
L < ¢ » . - shall be evaluated annually by reviewing current nuclides

... . against historical ones in'order-to determine if one with a

C .. more restrictive effluent concentration limit than Sr90 is

, . found. .The concentration. hmlt shall be adjusted
o A L L e approprlately ) .
- ;,,.A-OR- i

‘ S T ifa mlxture is to be spec1ﬁed

Ci
T LIMIT, 7

* Eff = Efficiency, this information is located in Attachment
: 3.11, Volumetric Detection Efficiencies for Principle
Gamma Emitting Radionuclides for Eberline Liquid
Monitors; through Attachment3.13, Counting Efficiency
Curve for R-20, and R-28, for the specific monitors. For
Eberline monitors the efficiency is nuclide specific and
the calculation changes slightly to:

2(C* 2(C*Eff)

i

LIMIT

——— = replaces C* Eff
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MRP = multiple release point factor. A factor such that when all
the release points are operating at one time the limits of
- 10 CFR 20 will not be exceeded (Attachment 3.8,
. Multiple Release Point Factors for Release Points). The
MRP for ESW monitors is set to 1.

F = dllgtlon water (c1rc ‘water) flow rate in gpm obtained
from Attachment 3.10, Plant Liquid Effluent Parameters.
For routine operation the setpoint should be calculated
usmg the minimum dilution flow rate of 230, 000 gpm.

SF Safety Factor 0. 9

f = applicable effluent release flow rate in gpm. For routine
operatlon the setpoint should be calculated usmg
» maximum effluent flow rate (Attachment 3 10, Plant
Liquid Effluent Parameters).

3.3.2 - Gaseous Monitors -~ °

. For the purpose of implementing Step 3.2.2, Radioactive Gaseous Effluent
¥ *Monitoring Instrumentation; and Substep'3.2.4a, Dose Rate, the alarm
. ' setpoints for gaseous effluents released into unrestricted areas will be
" © - established using the following methodology. In addition, the above steps do
o not apply to instantaneous alarm and trip setpoints for mtegratmg radiation
A - ‘monitors sampling: radioiodines, radioactive materials in particulate form and
“1° -+ radionuclides other than noble gases A schematic of the gaseous effluent
release systéms is'presented in- Atthchment 3.14, Gaseous Effluent Release
Systems. Attachment 3.15, Plant Gaseous Effluent Parameters, presents the
: efﬂuent ﬂow rate parameter(s)

Gaseous effluent monitor hlgh alarrn setpoints will routmely be estabhshed ata

fraction of the maximum allowable setpoint (typically 10% of the set‘pomt) for

ALARA purposes. Alert alarms will normally be set to provide adequate
-indications of small changes in radiological conditions. - t

NOTE: .. IF the setpoint calculation methodology changes or the associated factors
- change for Unit Vent, Air Ejector and/or Gland Seal monitors, THEN initiate
a review by Emergency Planning to ensure that the requirements of 10 CFR
50.54 (q) are maintained.

a. Plant Unit Vent
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. The gaseous effluents discharged from the plant vent will be
~ . monitored by the plant vent radiation monitor low range noble gas
channel [Tag No. VRS-1505 (Unit 1), VRS-2505 (Unit 2)] to assure

" that apphcable alarms and frip actions (1solat10n of gaseous release)

will octur prior to exceeding the limits in step 3.2.4, Gaseous
Effluents. The alarm setpoint values will be estabhshed using the
: following umt analysis equat1on

1

§ SF*MRP* DL,
" F,*2/Q* Y (W* DCF;)
Where;
Sp =-the ma;(iinurrr setpoint of the monitor in uCi/cc for

.., release point p, based on the most limiting organ
SF = an administrative operation safety factor, less than 1.0

MRP =a welghted multiple release point factor (< 1.0), such that
. wheri all site gaseous releases are mtegrated the applicable
- : dose will not be exceeded based on the release rate of each
R efﬂuent point. The MRP is an- arbltrary value based on the
- - ratio of the release rate or the volumetric flow rate of each
R R efﬂuent pointto the’ total, respective. flow rate value of the
T plant and will be consistent with past operational experience.
v+ ¢ The MRB is computed as follows
C 7y | ..__‘; .
. Compute the average release rate Qp, (or the
volumetric flow rate, fp) from each release point p.
. »: Compute ZQp (or Zfp) for all release points.
o .. Ratio Qp/ZQp (or fp/Zfp) for each release point.
. -~This ratio is the'MRP for that specific release point
..o Repeat the above bullets for each of the site's eight
gaseous release points.
F, =the maximum volumetric flow rate of release pomt “p”,
at the time of the release, in cc/sec. The maximum Unit
Vent flow rate, by design, is 186,600 cfm for Unit 1 and
143,400 cfm for Unit 2.
DLJ = dose rate limit to organ “j”
(mrem/yr)

In an unrestricted area

Based on continuous releases, the dose rate limits, DL,
from step 3.2.4a, Dose Rate, are as follows:

« Total Body < 500 mrem/year
e Skin < 3000 mrem/year
o Any Organ< 1500 mrem/year
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x/Q = The worst case annual average relative concentration in

e . -the applicable sector or area, in sec/m’ (see Attachment
< . 3.16, 10 Year Average of 1995-2004 Data).

W= weighted factor for the radionuclide:

* C

Wi==—
2 Cy

© . " Where,

“ »

T A Ci = concentration of the most abundant radionuclide
i~ Cx = total concentration of all identified

radionuclides in that release pathway. For

* batch réleases, this value may be set to 1 for

conservatlsm ' ‘

AT Lo “DCFij = dose conversion factor used to relate radlatlon
‘ ' : dose 'to organ “j”, from exposure to “
radionuclide “1” in mrem m® / yr pCi. See

» " following: equatlons : I

Fi ) The dose eomersion factor, DCFy, is
oA }'-‘ dependent upon tne organ of concern.

EEIE I PN

'-'For the Whole body" DCFU = Ki
Where

' Kj = whole body dose factor due to gamma
Tt twha s emissions for each 1dent1ﬁed noble gas
P % radionuclide in threm m® / yr pCi. See
DA *Attachment 3.18, Dose Factors! h

Forghe':skrn:' DcFij=Li+1.1Mi
Where; |

Li = skin dose factor due to beta emissions for
each identified noble gas radionuclide, in
mrem m® / yr pCi. See Attachment
3.18, Dose Factors.

"1.1 = the ratio of tissue to air absorpt1on
. coefficient over the energy range of photons
‘of interest. This ratio converts absorbed
dose (mrad) to dose equivalent (mrem)



v . e -

-i---------

D

-

Reference

|

PMP-6010-OSD-001 | Rev.21 | Page 33 of 91

OFF-SITE DOSE CALCULATION MANUAL

M; = the air dose factor due to gamma
emissions for each identified noble gas
radionuclide in mrad m® / yr pCi. See
Attachment 3.18, Dose Factors.

For the thyroid, via inhalation: ~ DCF; = P
Whére;

Pi = the dose parameter, for radionuclides
other than noble gas, for the inhalation
pathway in mrem m’ / yr uCi (and the
food and ground path, as appropriate).
See Attachment 3.18, Dose Factors.

The plant vent radiation monitor low range noble gas high alarm
channel setpoint; -Sp, will be set such that the dose rate in
unrestricted areas to the whole body, skin and thyroid (or any other
organ), whichever is most limiting, will be less than or equal to 500

o mrem/yr, 3000 mrem/yr, and 1500 mrem/yr respectively.

'. The thyroid, déséis limited to the inhalation pathway only.

The plant-vent.radiation monitor low range noble gas setpoint, Sp,

. will .be recomputed whenever gaseous releases like Containment

Purge Gas Decay Tanks and CVCS HUTs are discharged through

.:.therplant vent.to determine the most limiting organ.

The high alarm setpoint, :Sp, may be established at a lower value
than the lowest computed value via the setpoint equation.

AT

Coht%infhent‘Pr'éssﬁre'Reliefs will not have a recomputed high alarm
-.setpoint, but will use the normal high alarm setpomt due to their

randomness and the time constraints involved in recomputation.
At certain times, it may be desirable to increase the high alarm

setpoint, if the vent flow rate is decreased. This may be
accomplished in one of two ways.

Max Conc ( uCi/cc)* Max Flowrate (cfin)

= New Max cfm
Neéw Max Concentration ( uCi/cc)
-OR-
Max Conc ( uCi/cc) * Max Flowrate (cfm) _ New Max uCi/ce

t New Max Flowrate (cfm)

'b. ~ Waste Gas Storage Tanks
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The gaseous effluents discharged from the Waste Gas System are monitored
by the vent stack monitors VRS-1505 and VRS-2505.

In the event of a high radiation alarm, -an.automatic termination of
the release from the waste gas system will be initiated from the plant

. - vent radiation monitor low range noble gas channel (VRS-1505 or

VRS-2505). Therefore, for any gaseous release conﬁguratron
which includes normal operation and waste gas system gaseous

. discharges, the alarm setpoint of. the plant vent radiation monitor

. will be recomputed to determine the most limiting organ based on all
gaseous effluent source terms.

Chemical and Volume Control System Hold Up Tanks (CVCS
.. HUT), containing high gaseous oxygen concentrations, may be
- released under the guidance of waste gas storage tank utilizing
.. approved Operations’ procedures. : :
It is normally prudent to allow 43 days of decay prior to releasing
. a.Gas Decay Tank (GDT): There are extenuatlng, operational
.. circumstances that may prevent this from occurring. Under these
circumstances, such as high oxygen concentration creating a
combustible atmosphere 118 prudent to, waive the 45-day decay
for safety’s sake.

"\\

C. Contamment Purge and Fxhaust System

1.

The gaseous efﬂuents dlscharged by the Containment Purge and
Exhaust Systems and Instrumentation Room Purge and Exhaust
System are monitored by the plant vent’ fadiation monitor noble gas
channels (VRS 1505 for Unit 1, VRS-2505 for Unit 2); and alarms
" and trip actions will occur prlor to exceeding the limits in step
"3.2. 4a Dose Rate |

TR

)
2. For the Containment System, a continuous air sample from the

containment atmosphere is drawn through a closed, sealed system to
the radiation monitors (Tag No. ERS-1300/1400 for Unit 1 and
ERS-2300/2400 for Unit 2). During purges, these monitor setpoints
will give a Purge and Exhaust Isolation ‘signal upon actuation of high

_:alarm setpoints for particulate and noble gas channels. The sample
is then returned to containment. Grab sample analysis is performed
for a Containment purge before release.

The Upper Containment area is monitored by normal range area
gamma monitors (Tag No. VRS-1101/1201 for Unit 1 and
VRS-2101/2201 for Unit 2), which also give Purge and Exhaust
Isolation Trip signals upon actuation of their high alarm. J»
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4. For the Containment Préssure Relief System, no sample is routinely
- taken prior to'rélease, but a sample is obtained twice per month.

5. The containment airborne and area monitors, upon actuation of their
high alarm, will automatically initiate closure of the Containment
- and Instrument Room purge supply and exhaust duct valves and
" containment pressure relief system valves. Complete trip of all
" 1solation control devices requires high alarm-of one of the two Train
~-A monitors (ERS-1300/2300 or VRS-1101/2101) and one of the two
Train B monitors (ERS 1400/2400 or VRS-1201/2201).

d Steam Jet Air EJector System (SJAE)

4

" 1. * The gaseous efﬂuents 1:rom the Steam Jet Air Ejector System
' ~ discharged to fhie envifonmient are continuously monitored by
radiation monitor (Tag No!'SRA-1900 for Unit 1 and SRA-2900 for
Unit 2). The monitor will alarm prior to exceeding the limits of step
' "3.2.4a,'Dose Rate. ‘The alarm setpomt for the Condenser Air
. -+ Ejector System monitor will be based:on the maximum air ejector
A exhaust flow rate; (Attachment 3.15;Plant Gaseous Effluent
e ~ Parameters).” The alarm setpoint value will be establiched using the
- following unit analysis equauon "
SF* MRP* DL,
F,*7/0*> (W.* DCF;)

Ssup =

Where; 0

T Ss;)xé = the max1mum s‘et'poin't‘ "béééél on the most limiting
‘organ, in uCi/cc and where the other terms are as
previously defined '

1

e. Gland Seal Conderiser Exhaust,

1. The gaseous effluents from the Gland Seal Condenser Exhaust
discharged to the environment are continuously monitored by
radiation monitor (Tag No. SRA-1800 for Unit 1 and SRA-2800 for
Unit 2). The radiation monitor will alarm prior to exceeding the
limits of step 3.2.4a, Dose Rate. The alarm setpoint for the GSCE
monitor will be based on the maximum condenser exhaust flow rate
(1260 CFM for Unit 1, 2754 CFM each for the two Unit 2 vents).

~ The alarm setpoint value will be estabhshed using the following unit
“analysis equation: -
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3.4

“35

SF* MRP* DL, .
Fo*2/Q* Y .(W.* DCF,)

Sesce =
.- Where;

Scsce = :the maximu,m. setpoint, based on the most limiting
_organ, in uCi/cc and where the other terms are as
prev1ous1y defined Sy

Radroactlve Efﬂuents TotaI Dose

34.1 ©

The cumulative dose contributions from liquid and gaseous effluents will be
determined by summing the cumulative doses as derived in steps 3.2.3c
(Dose),-3.2.4b (Dose - Noble Gases), and 3.2.4c (Dose - lodine-131, Iodine-
133, Tritium, and Radioactive Material in Particulate Form) of this
procedure. Dose contribution-from direct radiation-exposure will be based
“on the results of the direct radiation monitoring devices located at the REMP
mon1tor1ng statlons See NUREG-0133, section 3.8.:

Rad1ologrca1 Envrronmemal Momtormg Program (RFMP)

3.5.1

Purpose of the REMP

The purpose of the REMP is to;

. Estabhsh baselme radlatlon and radroactrvrty concentrations in the

environs prlor to reactor: operatxons RS
. »Momtor crmcal envuonmental exposure pathways

e  Determine the radiological impact, if any, caused by the operation
of the Donald C. Cook Nuclear Plant upon the local environment.

The first purpose of the REMP was completed prior to the initial
operation of either of the two nuclear units at the Donald C. Cook
Nuclear Plant Site. The second and third purposes of the REMP are an
on-going operation and as such various environmental media and
exposure pathways are examined. The various pathways and sample
media used are delineated in Attachment 3.19, Radiological
Environmental Monitoring Program Sample Stations, Sample Types,
Sample Frequencies. Included is a list of the sample media, analysis
required, sample stations, and frequency requirements for both' collection
and analysis. Attachment 3.19, Radiological Environmental Monitoring
Program Sample Stations, Sample Types, Sample Frequencies,’ defines
the scope of the REMP for the Donald C. Cook Nuclear Plant.



Reference t PMP-6010-OSD-001 | - Rev.21 |  Page 37 of 91

OFF-SITE DOSE CALCULATION MANUAL'

352  Conduct of the REMP [Ref. 5.2.1u]

a. Conduct sample collection and analysis for the REMP in accordance with
Attachment 3.19, Radiological Environmental Monitoring Program
Sample Stations, Sample Types, Sample Frequéncies, Attachment 3.20,
Maximum Values for Lower Limits of DetectionsA,B - REMP, and
Attachment 3.21, Reporting Levels for Radioactivity Concentrations in
Environmental Samples. These are applicable at all times. The on-site
monitoring locations are shown on Attachment 3.22, On-Site Monitoring
Location - REMP, and the off-site monitoring locations are shown on
Attachment 3.23, Off-Site Monitoring Locations - REMP. -

1. * Performréach surveillance requirement within the specified time
"~ - interval in Attachment 3.19, Radiological Environmental
' Momtormg Program Sample Stations, Sample Types, Sample
o Frequercies; with-a-maximum allowable extension not to exceed
“.2 T 7 25% of the surveillance: interval: -

2. If an environmental sample cannot be collected in accordance with
step 3.5.2a, submit a description of the reasons for deviation and the
actions'taken to’preventa reoccurrence as part of the Annual ° '
Radiological Environmental Operating Report (AREOR).

3. Deviations from the required sarnpling 'scheduleé ‘are permitted if
specimens are unobtainable due to hazardous conditions, seasonal
© unavailability; or malfunction of automatic sampling equipment. If
the deviation from the'required sampling schedule is due to the
malfunction of automatic samphng equipment, make every effort to -
complete the corrective action'prior to the end of the next sampling
period.

5
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NOTE:  Only one report per event is required.
NOTE: Rad1oact1v1ty from sources other than plant efﬂuents do not require a Special
Report.

5_r

_ 4, ,v IF any of the following conditions are identified:

A radionuclide associated with plant effluents is detected in any
REMP sample medium AND its concentration exceeded the

+ . limits specified-in Attachment 3.21, Reporting Levels for

Radioactivity *Concentrations in Environmental Samples,

N { ! 3 7
More than one rad10nucl1de associated with plant effluents is
detected in any. REMP sample medium AND the Total

Fractional Level; when averaged over the calendar quarter,.is . -

greater than or equal to 1

i

THEN complete the followmg steps as! apphcablc - ,

‘Submit a Specral Report to the Nuclear Regulatory Comm]sswn
within 30 days.” - - o .
Subinit-a Special Report-to des1gnated -state and local -
organ1zat1ons for groundwater or surface water medla hWthh
could-be used as drmkmg water. - , ' v
Evaluate the- followmg itern's for inclusiofi in Spec:1al Reports:

1y ‘Release ‘conditions
-2)° * Environmental factors
3) Corrective actions
4) Additional factors which may have contrlbuted to the
 identified levels

i

WHEN subm1s31on of a Spec1al Report to des1gnated state and

local organizations is required, THEN perform the followmg

Commumcate event specific mformatlon to designated state and
local organization personnel by the end of the next business day.
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6. IFa currently sampled. milk fa_rmhlocétion becbmes una{/ailable, '
- THEN conduct a special milk farm survey within 15 days.

.a) IF the unavailable location was an indicator fai'm, THEN an
alternate sample location may be established within eight miles
of the Donald C. Cook Nuclear Plant, if one js available.

b) IF the unavailable location was a background farm, THEN an
© - alternate sample location may be established greater than 15 but

less than 25 miles of the Donald C. Cook Nuclear Plant in one

- of the less prevalent wind direction sectors, if one is available.

-~ ¢). - IF a‘replacement farm is unobtainable and the total number of
indicator farms. is less than three or the background farms is less .
than one, THEN perform monthly vegetatlon sampling in lieu
..of milk samphng '

BASES - RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM (REMP)
The REMP provides measurements of radlatlon and radloactlve materials in those exposure
pathways and for those radionuclides, which lead. to the highest potential radiation exposures
of individuals resulting from the station operation. Thereby, this monitoring program
supplements the radiological effluent monitoring program by verifying the measurable
concentration of radioactive materials and levels of radiation are not higher than expected on
the basis of the effluent measurements and modeling of the environmental exposure
pathways. The.initially specified REMP, was effective for.the,first three years of
commercial operation. Program changes may. be mmated based on operational experience’
in accordance with the requirements of Technical Spec_:lﬁcatllon 5:5.1.c.

The detection capabilities, required by Attachment 3.20, Maximum Values for Lower Limits
of DetectionsA,B - REMP, are the state- of the art for routine env1ronmenta1 measurements in
industrial laboratories.

It should be recognized that the LLD'is defified as'a priori (before the fact) limit
representing the capability of a measurement system and not as a posteriori (after the fact)
limit for a particular measurement. Analyses shall be performed in.such a manner that the
stated LLDs will be achieved under routine analysis ¢onditions. Occasionally, background
fluctuations, unavoidably small sample sizes, the presence-of interfering nuclides, or other
uncontrollable circumstances may render these LLDs unachievable. In such cases, the
contributing factors will be identified and descnbed in the AnnuaI Radiological
Environmental Operating Report. - s

3.5.3 Annual Land Use Census [Ref. 5.2.1u].

a. Conduct a land use census and identify the location of the nearest milk
animal, the nearest residence and the nearest garden of greater than 500
square feet producing fresh leafy vegetables in each of the ten land
sectors within a distance of five miles.
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b... In lieu of the garden census, grape and broad leaf vegetation sampling may be
performed as close to the site boundary as possible in a land sector, containing
sample media, w1th the hrghest average deposmon factor (D/Q) value

c. Conduct this land use census annually between the dates of June 1 and
October 1 by door-to- door survey, aerial survey, or by consulting local
agricultural authorities.

1. With a land use census identifying a locationi(s), which yields a
. calculated dose or dose commitment greater than the values currently
" being calculated in this document, make appropriate changes to
incorporate the new locatlon(s) ‘within 30 days, if possrble

BASES - LAND USE CENSUS o

This is provrded to ensure changes in the use, of unrestrrcted areas are 1dent1ﬁed and
modifications to the monrtormg program are made in accordance w1th requirements of TS
6.8.4b, if required by theé results of the census. This census satlsﬁes the requirements of
Section IV.B.3 of Appendlx 1to 10 CFR Part 50. Restricting the cerisus to gardens of greater
than 500 square feet provides assurance that significant exposure pathways via leafy vegetables
will be identified and monitored since a garden of this size is the minimum required to produce
the quantity (25 kg/yr) of leafy vegetables assumed in Regulatory Guide,1.109 for, consumption
of a child. To deteérmine this minimum garden size, the following assumptrons were used: 1)
that 20% of the gardeu was used for growrng broad leaf vegetatron (that Is, srm*lar to lettuce .
, and cabbage), and 2) a vevetatron ﬁeld of 2 kg/square meter

354 Interlaboratory Comparison Program e

‘a.. In order to comply with Reg Gurdes 4.1 and 4. 15 the analytrcal vendor
partrcrpates in an Interlaboratory Comparrson Program for radloactrve

" materials. Address program results and 1dent1ﬁed deﬁc1enc1es rm the AREOR.

1. With analyses not being performed as required above, report the
corrective actions taken to prevent a recurrence to the Comm1351on
~ in the ARFOR - : ;l

BASES -- lNTERLABORATORY COMPARISON PROGRAM

The requirement for partrcrpat1on in an Interlaboratory Compar1son Program is provrded to
ensure independent checks on the precision and accuracy of the measurements of radioactive
material in environmental sample matrices are performed as part of the quality assurance
program for environmental monitoring in order to demonstrate the results are reasonably valid.

3.6 Radioactlve'Equipment Storage Facility (Mausoleum) Groundwater Monitoring Program

3.6.1  Purpose of the Radioactive Equrpment Storage Facrhty (Mausoleurn) Groundwater
Radiological Monitoring Program
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3.7

3.8

a. The. purpose of the temporary on- s1te Radioactive Equrpment Storage Facility
(Mausoleum) Radiological Momtormg Program was to establish baseline
radiological data for the groundwater surrounding the facility prior to the
storage of the Unit 2 Steam Generator Lower Assemblies. Thereafter, the

' purpose is to’monit"or the groundwater through observation wells with
locations as shown in Attachment 3.22, On-Site Monitoring Location -
REMP, to determine the rad1olog1cal impact, if any, caused by the use of the
Storage Facrhty

¢

?3.6.2,5 Conduct of the Radloactrve Equlpment Storage Facrlrty (Mausoleum)
’ Groundwater Radlolog1cal Mon1t0r1ng Program

a. Collect and analyze groundwater samples in accordance with Attachment
3.19, Radiological Environmental Monitoring Program Sample Stations,’
.Sample Types, Sample Frequencies. Apply the values from Attachment -
"~ 3.20, Maxrmum Values for Lower Limits of DetectionsA,B - REMP,
‘ (excludmg I- l3l) and Attachment 3. 21, Repor‘mg Levels for Radroactlvrty
Concentratrons in Env1ronmental Samples (excluding I- 131) '
Meteorological Model oo _

y -

"3.7.1  Three towers are used to determme the meteorologlcal conditions at Donald C.

Cook Nuclear Plant. One of the towers islocated at the Lake Michigan' shoreline
" “to detérmine the meteorologlcal parameters associated ‘with unmodified shoreline
air. The data is accumulated by:microprocessors at-the tower sites-and normally
transferred to the central computer every 15 mmutes

. 3.7.2 The central computer uses a meteorological software program to provide
’ :_atmospherlc d1sper51on and’ deposmoﬁ parameters The meteorological model
“used is based on gu1dance provxded inReg. Gu1de I. 111 for routine releases. All
calculations use the Gaussian plume model: :

Reporting Requirements
3.8.1 . Annual Radiological Environmental Operating Report (AREOR)
a. Submit routine radiologieal environmental operating reports covering the -
operation of the units during the previous calendar year prior to May 15 of each
year. [Ref5 2.15, TS 5.6.2]
b. Include in‘the AREOR:
o Summaries, mterpretat1ons and statistical evaluation of the results

" of the radiological environméntal surveillance activities for the
reporting period.
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e . A comparison with pre-operational studies, operational controls (as
... appropriate), and previous environmental surveillance reports and an
assessment of the observed impacts of the plant operation on the
environment.

.« The results of the land, use censuses requlred by step 3.5.3, Annual
T ‘Land Use Census. ;

. If harmful effects or evidence of irreversible damage are detected by
the monitoring, provide in the report an analysis of the problem and
:.a planned course of action to alleviate the problem.

. Summanzed and tabulated results of all rad1olog1cal environmental
samples taken during the reporting period. In the event that some
- results are not available for:inclusion with the report, subm1t the
. . report noting and explaining the reasons for the missing results.
v Submlt the mlssmg data as soon as possxble in a supplementary report.

o :=A summary descrlptron‘of the REMP mcludmg sampling methods
for each sample type, size and physical characteristics of each
¢ sample type, sample preparation 1 methods analyucal methods, and
L measurmg equlpment used. !

e A map of all sample lo atlons keyed to a table giving drstances and
directions from one reactor.
""" The results of, partrclpation in the Interlaboratory Comparison
Program required by step 3.5.4,.Interlaboratory Companson
Program

3.8.2 Annual Rad1olog1cal Efﬂuent Release Report (ARERR)

e a, ’:-Subrmt routine ARERR covermg the operanon of the unit during the
».~ . previous 12 months of operation within 90 days after January 1 of each year.
- [RefSZlJ,TS563] T - ‘

AT o T lnclude in the ARERR a summary of the quantmes of radioactive liquid
and gaseous effluents and solid waste released from the units as outlined
in Reg. Guide 1.21, “Measuring, Evaluating and Reporting in Solid

+ Wastes and Releases of Radioactive Materials in Liquid and Gaseous
Effluents from Light-Water Cooled Nuclear Power Plants,” with data
summarized on a quarterly basis following the format of Appendrx B,

thereof.
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Submit in the ARERR 90 days aftér January 1 of each year and include a
quarterly summary of hourly meteorological data collected during the
reporting period.

This summary may be in the form of an hour-by-hour listing of wind

* speed, ‘wind direction, atmospheric stability, and precipitation (if

measured) on magnetic tape, orin the form of joint frequency
dlstrlbutrons of wind speed wmd drrectlon and atmospheric

: ‘stablhty

Include an assessment of the radratron doses due to the radioactive
liquid and gaseous effluents released from the unit or statron during

~ the prevrous calendar year

a7

Include an assessment of the radratron doses from radioactive liquid . -
and gaseous effluents to-members of the. public due to their activities

~ inside’ the-site boundary during the reporting period. Include all

assumptions used in making these assessments (that is, specific

- ‘act1v1ty exposure trme and locatlon) n these reports

* Use the meteorologrcal conditions concurrent with the time of

release of radioactive materials in gaseous.effluents (as determined
by sampling frequency and measurement) for determining the

'Y gaseous pathway’ doses

Inoperable radratron monitor perrods exceedmg 30 continuous

’“days explam causes of moperablhty and actions taken to prevent

reoccurrence.

¢

Submrt the ARERR [Ref. 5. 2 1w] 90 days after January 1 of each year
and include an assessment of radiation dosesto the likely. most exposed
member of the public from reactor releases and other nearby uranium

" “fuel cycle sources (including doses:from primary effluent pathways and
“direct radiation) for the‘previous 12 consecutive months to show

conformance with 40 CFR 190, Environmental Radiation Protection
Standards for Nuclear Power Operation. Acceptable methods for
calculatmg the dose contribution from 11qu1d and gaseous effluents are

' given in Reg Gurde 1 109 Rev.1.

Include in the ARERR the fol-lowrng information for each type of solid

‘waste shipped off-site during the report period:

Volume (cubic meters),

Total curie quantity (specify whether determined by measurement or
estimate),
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_.». Principle radionuclides (specify whether determined by measurernent
_ or estimate),

- e - Type of ‘waste (example: spent resin, compacted dry waste,
evaporator bottoms), . ;

.« Type of container (exarnple LSA, Type A, Type B, Large
- ‘Quantity),

. -AND- _ ,

e . Solidification agent (example: cement).

" £° Include in the ARERR unplarined releases of radioactive materials in
* gaseous’and liquid effluent from the site to unrestrrcted areas on a
.quarterly basis. . -

g. Include in the ARERR any change to this procedure made durihg the
reporting period. ,

h. Due to the site having shared gaseous and liquid waste systems; dose
calculations will be performed on a per site bases using the per' unit
values. This is ALARA and will ensure compliance with 40 CFR 141,
National Primary Drinking Water Regulatlons Umt spec1ﬁc values are
site values divided by two.

10 CFR 30 75 (g) Implernentatlon

)g-,z' . i,

3.9’-;’1’17" Records of sptlls or; other unusual occurrences mvolvmg the spread of

SO contammatlon in and around the site. . These records may, be limited to instances

when significant’ contamination remains: after decontarhination or when there is a
' reasonable likelihood that contaminants may have spread to maccess1b1e areas,
as 1n the case of p0351b1e seepages

3.9.2  These records shall include any known information or identification of involved
nuclides, quantities, and concentrations.

3.9.3  This information'is necessary to ensure all areas outside the radiological-
restricted area are documented for surveying and remediation during
decommissioning. There is a retention schedule file'number where this
information is filed in Nuclear Documents Management. to ensure'all required
areas are listed to prevent their omission.

Reportmg/Management Review
3. 10:1 Incorporate any changes to this procedure in the ARERR

3.10.2 Update this procedure when the Radiation Monitoring System, its instruments, or
the specifications of instruments are changed. _
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4.1

5.1

5.2

3. 10:3 ‘Review or revise this procedure as apptopriate based on the results of the land
use census and REMP.

3.10.4 Evaluate any changes to this procedure for potenual impact on other related
Department Procedures.

3.10.5 Review this-procedure during the first quarter of each year and update it if
necessary. Review Attachment 3.16, 10 Year Average of 1995-2004 Data, and

document using Attachment 3.17, Annual Evaluation of »/Q and D/Q Values

For All Sectors. The 7/ O and D/ Q values will be evaluated to ensure all data
is within % 3 standard dev1at10ns of the 10 year annual average data and
documented by completing . Attachment 3.17, "Annual Evaluation of X / Qand -

D/Q Values For All Sectors, and filed in accordancé'with the retention schedule.
FINAL CONDITIONS

None. -

Use References

5. 1.1 “Implementation of Programmatic Controls for Radlologrcal Effluent Techmcal
~ 7 Specifications in the-:Administrative Controls Section of the Technical .
“«  Specifications and the Relocation of Procedural Details of RETS to the Off-Site
*. Dose Calculation Manual -or. to the Process Control Program (Generic Letter 89-
01)”, United States Nuclear Regulatory Commrssron January 31, 1989

5.1.2  12-THP-6010-RPP-601, Preparatlon of the Annual Rad1oact1ve Efﬂuent
.Release Report .. .. . v . R

1 L L

5.1.3  12-THP-6010-RPP-639, /sinnual Rafiiolog'ical Enviroimental Operating
_Report (AREOR) Preparation And Submittal .

Writing References:
5.2.1  Source References L |
a. 10 CFR 20, Standards for Protection Agamst Radlatron
b. 10 CFR 50, Domestrc Llcensmg of Productlon and Utrhzatlon Facrlmes
_ c PMI 6010 Radlatron Protectlon Plan | " -

d. NUREG-0472 - - .,
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e. NUREG-0133
f.. " Regulatory Guide 1.109, non-listed parameters are taken from these data
tables . .
i g .Regulatory-Guide 1.111
h. Regulatory Guide 1.113
~1. .Final Safety Analysis Report (FSAR)
J- Techmcal Spec1ﬁcat10ns 5.4.1e, 5.5.1. c,5.5.3,5.6.2,.and 5.6.3
' k Iljglr%l Envrronmental Statement Donald C.. Cook Nuclear Plant August
I. NUREG-0017
m. ODCM Setpoints for Liquid [and Gaseous] Effluent Momtors (Bases)
- ENGR 107-04 8112.1 Env1rons Rad Monitor System
n. HPPOS-223, Cons1derat1on of Measurement Uncertalnty When
Measuring Rad1at1on Levels: Approachmg Regulator y Limits
0. Watts - Bar Jones (WBJ) Document R-86-C- 001 The Pr1mary
. - - Calibration of. Eberline Instrument Corporanon SPING 3/4 Low,
Mid, and High Range Noble Gas Detectors ... . :
p.: WBI Document, R-86-C-003, The Primary, Calibration of Ebérline ,
Instrument Corporatron DAM 4 and Water Monitor
| q 40 CFR 190, Env1ronmental Radranon Protectlon Standards for
‘ Nuclear Power Operatrons
r NRC Commrtment 6309 (N94083 dated 11/ 10/94)
s-.:‘ 7. NRC Commitment 1151
t.  NRC Commitment 1217
u.. ,NRC Commitment 3240 . | —
v. NRC Commitment 3850 |
w. NRC Commitment 4859 _ | .
x. NRC Commitment 6442
y. Nl{C Commitment 3768
Z. DIT-B—OO277—OO, HVAC Systems Design Flows

aa. Regulatory Guide 1.21
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5.2.2

bb.

ce:

dd.

ee.

ff.

g8

Regulatory Guide 4.1

1:2-V3-02-Calc #4, Unit Vent Sample Flow rate- for isokinetic
particulates and Todine sampling

HPS N13.30-1996, Appendix:A Rationale for Methods of Determinmé
Minimum Detectable Amount (MDA) and Mrmrnum Testmg Level
(MDL

DIT-B- 01971 -00, Dose Factors for Radioactive: Particulate Gaseous
Effluents Assoc1ated with the Child by the Inhalation Pathway

DIT-B-01987-00, Ground Plane & Food Dose Factors P: for
- Radioiodines and Radioactive Particulate Gaseous Effluents

NRC Commitment 1010

General References

a.

L

Cook Nuclear Plant Start Up Flash Tank Flow Rate letter from D. L.

Boston dated January 21, 1997

: Letter from B.P. Lauzau Ventmg of Mlddle CVCS Hold- Up Tank

D1rectly to, Un1t Vent May 1, 1992

i

. "AEP Design lnformatron Tran m1ttal on Aux Burldmg Ventilation

Systems T -

PMP 4030 EIS. 00] Event Inltlated Surve1llance Testing |
Env1ronmcntal Pos1t1on Paper Fe Impact on Release Rates, approved
3/14/00 - L S

Environmental Position Paper, Methodology Change from Sampling
Secondary System Gaseous Effluents for Power Changes Exceeding:
15% within 1 hr to Respondmg to Gaseous Alert Alarms approved
4/4/00

CR 02150078, RRS-1000 efficiency curve usage

Environmental Position Paper, -Unit Vent Compensatory Sampling,
approved 4/14/05

-
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Attachment 3.1

Dose Factors for Various Pathways

- Pages:

48 - 51

Ri Dose Factors

PATHWAY
Nuclide Ground | Vegetable Meat Cow Milk | Goat Milk | Inhalation
H-3 0.0E+00 4.0E+03 | 3.3E+02 2.4E+03 49E+03 | 1.3E+03
C-14 0.0E+00 | 3.5E+06 | S3E+05 | 3.2E+06 - 32B+06 | 3.6E+04
Cr-51 5.4E+06 1.1E+07 ‘1.5E+06 |. 6.9E+06 8.3E+05 2.1E+04
Mn-54 1.6E+09 9.4E+08 2.1E+07 |.° 2.9E+07 3.5E+06 2.0E+06
Fe-59 3.2E+08 9.6E+08 1.7E+09 | 3.1E+08 4.0E+07 1.5E+06
Co-58 4.4E+08 6.0E+08 2.9E+08 8.4E+07 1.0E+07 | '1.3E+06
Co-60 2.5E+10 3.2E+09 ; 1.0E+09 | 2.7E+08 3.2E+07 . 8.6E+06
Zn-65 ~ 8.5E+08 2.7E+09 " | 9.5E+08 1.6E+10 1.9E+09 1.2E+06
Sr-89 2.5E+04 3.5E+10 3.8E+08 | 9.9E+H09 2.1E+10 24E+06
Sr-90 0.0E+00 | 14E+12 9.6E+09 9.4E+10 20E+11 | 1.1E+08
Zr-95 2.9E+08 1.2E+09 1.5E+09 | .~ 9.3E+05 - 1.IE+05 . | 2.7E+06
Sb-124 6.9E+08 | 3.0E+09: 44E+08 |- 72E+08.. | . 8.6E+07 | 3.8E+06
1-131 1.0E+07 2A4E+10 2.5E+09 - | 4.8E+ll . 5.8E+11 -} 1.6E+07
1-133 1.5E+06 40E+08 * | 6.0E+01-"|  44FE+09 .| .5.3E+09 3.8E+06
[ Cs-134 7.9E+09 2.5E+10 "1.1E+09 |- 5.0E+10- -1.5E+11 . 1.1E+06
1.Cs-136 1.7E+08 | 22E+08 :|. 42E+07 -| S5.1E+09 1.5E+10 ;1.9E+05
Cs-137 1.2E+10 2.5E+10° 7| 1.0E+09 .| 4.5E+10-'| 14E+11 19.0E+)5
Ba-140 2.3E+07 2.7E+08 S2E+H07 | 2:1E+08 - 2.6E+07 2.0E+06
Ce-141 1.5E+07 5.3E+08 | 3.0E+07 .| 83E+07 -| . 1.0E+07 | 6.1E+05
Ce-144 7.9E+07 1.3E+10 . | 3.6E+08 .| -7.3E+08 - | 8.7E+07 .| 1.3E+07

Units for all except inhalation Ipathway are mzlb mr sec / yr uCi,_‘_iiihalétion pathway units are mr m® / yr pCi.

I

Usp Values to be Used For the Majﬁ}num Exposed Indi_viduahl‘ ‘

" Child

Pathway ‘ - Infant ‘, - Teen Adult
Fruits, vegetables and grain (kg/yr) | - 520 630 520
Leafy vegetables (kg/yr) - 26 a2 . 64
Milk (L/yr) ’ 330 330 400 310
Meat and poultry (kg/yr) - 41 - 65 110
Fish (kg/yr) - 6.9 16 21
Drinking water (L/yr) 330 510 510 - 730
Shoreline recreation (hr/yr) - - .14 67 c 12
Inhalation (m*/yr) 1400 3700 8000 8000

Table E-5 of Reg. Guide 1.109.
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Bip Factors for Aquatic Foods
pCi L/ kg pCi
" Element “ - Fish - | .Invertebrate )
H - 9.0E-1 | 9.0E-1
C. - 4.6E3 9.1E3
Na - - ~1.0E2- 2.0E2
P " 1.0B5 ' | - 2.0F4
Cr "2.0E2 ~ 2.0E3 i
"Mn : - 4.0E2 9.0E4 -
Fe 1.0E2 [ 3JE3 -
Co 5.0E1- " | 2.0E2 °
Ni = 1.0E2. - ° 1.0E2
~ Cu 50El - | 40E2 _
- Zn - 2.0E3 S 1.0E4
. Br ) 4.2E2 3.3E2
" “Rb; | ~-2.0E3 |'~ _1.0E3 -
Sk {. 3.0El [.-- "10E2
Y — 17 25E1 7| . . 1.0E3 -
. Zr - - 3.3E0 - o .6.7E0: -
Nb ©30E4 - | .. 1.0EZ-
Mo : - ~1.0E1 "} . 1.0Et
" Te o - 1.5Et."" L... . 5.0E0"
Ru 1.0E1 3.0E2
Rh 1.0E1 U3.0E2
Te 4.0E2 6.1E3
i 1 . 1.5E1 5.0E0
Cs " 2.0E3 ’ *1.0E3
Ba. 4.0E0 2.0E2 .
- La 2.5E1 . |- - 1.0E3
. Ce 1.0E0 1.0E3
Pr 2.5E1 1.0E3
Nd 2.5E1 - - 1.0E3
W 1.2E3 .. 1.0E1
Np 1.0E1 4.0E2

"Table A-1 of Reg. Guide 1.109.
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Attachment 3.1 Dose Factors for Various Pathways f;%essl

Daipj External Dose Factors for Standing on Contaminated Ground
o mrem m’ / hr pCi

}

Radionuclide Total Body - ~ Skin
H-3 - L 0 4 0.
C-14 - 0. A 0
Na-24 R 2.5E-8" .. 2.9E-8
P-32 ' e 0 - . .0
Cr-51 S 2.2E-10 . 2.6E-10
Mn-54 . 5.8E-9 - 6.8E-9 .
Mn-56 - - - 1.1E-8 - . 1.3E-8
Fe-55 - R 0o .0
Fe-59 e : 8.0E9. . | . 9.4E-9
Co-58 - - e 7.0E-9 : .8.2E-9
Co-60 S ' 1.7E-8 . .. 2.0E-8
Ni-63- - - -l 0- . : 0 .
Ni-65 | 37E9 . " 43E9
Cu-64 e - 1.5E-9 . 1.7E-9
Zn-65 | .. 4.0E-9 . 4.6E-9.
Zn-69 L 0 .. .0 L
Br-83 - - - 6.4E-11: . 93E-11 i
| Br-84 R 1.2E8. . . |~ 1.4E-8 t
Br-85 N e .. 0 .
Rb-86 - B | - -6.3E-10°. - .| : 7.2E-10. -
Rb-88- - c o b -+ 35E9. .. . . 40E9
Rb-89- - | . 1.5E-8. .. 1.8E-8
Sr-89- - T . 5.6E-13 . |. 6.5E-13
Sr-91 - 7:1E-9 " - 8.3E-9 °
Sr-92- - . - - 9.0E-9. ... 1.0E-8 .
YO0 | 22E12 2 6E-12.
Y9Ilm - 38E9. . | 4.4E9 :
Y-91 : 2.4E-11 . 2.7E-11 .
Y-92 : 1.6E-9 .1.9E-9
Y-93 : 5.7E-10 7.8E-10
Zr-95 5.0E-9 ' 5.8E-9
Zr-97 5.5E-9 6.4E-9
Nb-95 ' 5.1E-9 - 6.0E-9
Mo-99 : ~ 1.9E9 . 2.2E-9
Tc-99m 9.6E-10 - 1.1E-9
Tec-101 2.7E-9 3.0E-9
| Ru-103 3.6E-9 42E-9
Ru-105 4.5E-9 5.1E-9
Ru-106 1.5E-9 1.8E-9
Ag-110m ' 1.8E-§ 2.1E-8 .
Te-125m 3.5E-11 4.8E-11
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Attachment 3.1 Dose Factors for Various Pathways
Radionuclide Total Body Skin’
Te-127m 1.1E-12 1.3E-12
Te-127 1.0E:11 1.1E-11
Te-129m’ +7.7B-10 9.0E-10 -

-} Te-129 ~ 7.1E-10 - 8.4E-10 -
Te-131m - 8.4E-9 9.9E-9
Te-131 2.2E9 2.6E-6
Te-132" .. 1.7E-9 2.0E-9
I-130 7 1.4E-8 -1.7E-8
1-131 -2.8E-9 3.4E-9
1-132 1.7E-8 - 2.0E-8
I-133 " 3.7E-9 4.5E-9 - -
I-134 1.6E-8 - 1.9E-8- -
1-135 1.2E-8 - 1.4E-8
Cs-134 1.2E-8 - 1.4E-8 -
Cs-136 I.5E-8 1.7E-8&
Cs-137 4.2E-9 | - 49E-9
Cs-138 2.1E-8 2.4E-8 .
Ba-139 2.4E9 2.7E9 -
Ba-140 "2:1E-9 - - 2.4E-9
Ba-141 4.3E9 ;- 4 9E-9 -
Ba-142 © 79E9- - - -9.0E-9
La-140 . - -1.5E-8 . 1.7E-8
La-142 - = 1.5E=8"- - - 1.8E-8 .
Ce-141 -« "~ 5.5E-10 - 6.2E-10 .
Ce-143 - - 2.2E-9 . - 2.5E-9 V
Ce-144 - +3.2E-10. - 3.7E-10
Pr-143 -0 -0 -
Pr-144 - 2.0E-10 2:3E-10
Nd-147 ~ 1.0E-9 1.2E-9
"W-187 -3.1E-9 - -+ 3.6E-9
Np-239 9.5E-10. 1.1E-9

Table E-6 of Reg.Guide 1.109.

\
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Attachmellt 3.2 .| Radioactive Liquid Effluent Monitoring Instruments é); %655411
INSTRUMENT P T : Minimum | = Applicability Action
- ’ Channels; | -
Operable®
1. Gross Rad10act1v1ty Monitors Providing Automatic Release Termination

a. Liquid Radwaste (D# At times of release 1
Effluent I.ine (RRS-1001) _ A -

b. Steam Generator (O# ‘At times of release**. 2
Blowdown Line (R- 19 DRS 3/4100 +) o L _

c. Steam Generator © ()# | Attimes of release | 2
Blowdown Treatment :
Effluent (R-24, DRS 3/4200 +)

2, Gross Radioactivity Momtors Not Prov1dmg Automatic Release Termination

a. Service Water- .- ., o (l) per N At all tunes , "3

System Effluent Line (R-20; R- 28) train - :
3. Continuous Composne B i R Y

Sampler Flow Monitor .~~~ * " 1 o7~ e .

a. Turbine Building Sump | =~ (1). | Atall times -3
Effluent Line, .. . . . . 47

4. Flow Rate Measurement Devices © - -~ = S S
a. Liquid Radwaste Line =~ 17 ) | At times of release 4
- (RFI-285) A DU R
'b. Discharge Pipes* - 1) - Atall imes - < NA
Steam Genéré,tgr,Blde'own S o 1, (- | Attimes of release i’ 4
Treatment Effluent (DFI-352) _ S o

d. Individual Steam Generator sample flow (L) per | At times of release ; 5

" to Blowdown radiation monitors alann . [ generator |. . . o
(DFA-310, 320, 330 and 340) ° ' SETE . ‘

x Pump curves and valve séttings may be utilized to esnmate flow; in such cases, Action Statement 4 is not applicable. Tlns is
primarily in reference to start up flash tank flow. ‘ - l
¥ OPERABILITY of RRS- 1001 mcludes OPERABILITY of sample flow switch RFS-1010, which is an attendam instrument as

" defined in Technical Specification section 1.1, under thé term Operable - Operability. This item is also-applicable for all
Eberline liquid monitors (and their respective ﬂow switches) listed here.

** Since these monitors can be used for either batch or continuous release the appropriate action statement of l or 2 should apply
(that is, Action 1 if a steam generator drain is being performed in lieu of Action 2). It is possible, due to the steam generator
sampling system lineup, that BOTH action statements are actually entered. This would be the case when sampling for steam

- generator draining requires duplicate samples while the sampie system is lined up to discharge to the operating units blowdown
system. In this case the steam generator drain samples can fulﬁll the sample requxremem for Action 2 also Action 2 would be
exited when sampling was terminated.

+ . Some Westinghouse.(R) radiation momtors are being replaced by Eberline (DRS) monitors. Elther monitor can fulfill the
operability requirement. Ensure surveillances are current for operability of the instrumentation prior tolusmg it to satisfy

applicability requirement.
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a IF an RMS monitor is'idoperable solely as the result of the loss of its control room alarm annunciation, THEN-
one of the following actions is acceptable to satisfy the ODCM action statement compensatory surveillance
requirement: Lo ‘

1. Collect grab samples and conduct laboratory analyses per the specific monttor s actron statement

-OR-
2. Collect local monitor readmgs at a frequency equal to or greater than (more frequently than) the action
< frequency.. ; :
IF the RMS monitor is inoperable for reasons other than the loss:of control room annunciation, THEN the only
acceptable action is taking grab samples and conducting laboratory analyses as the readmg 1s equrvalent to a
grab sample when the monitor is functional. s

o TABLE NOTATION . .
Action [ With the number of channels OPERABLE less than requrred by the Mlmmum Channels OPERABLE
requirement, effluent réleases may continue, provided that prior to initiating a release: .
1. . At least two independent samples are ‘analyzed in accordance with Step 3.2.3a and

2. At least two technically qualified members of the Facility Staff, 1ndependently verify the
d1scharge valvmg Otherwise, suspend release of radioactive efﬂuents via thls pathway. '

Action 2 With the number of channels OPERABLE less than required by the’ Mlmmum Channels OPERABLE
- requirement, effluent releases via this pathway may continue for up to 30 days provided grab samplés
are analyzed for gross radioactivity (beta or gamma) at a limit of detectton of. at least 1&7 uCi/gram:

1. . At least once per, shift when the specific activity of the’ secondary coolant 1s > 0. 01 pCt/gram ’
DOSE EQUIVALENT [-131. . '

2. At least once per-24 hours.when.the specific activity of the secondary coolant 1s <0Q. 01 uCl/gram
DOSE EQUIVALENT [-131..

After 30 days, IF the.channeis are not "OPERABLE, THEN continue releases with requtred grab

samples provide a description of why the moperablllty Was not corrected in the next Annual

Radtologlcal Efﬂuent release Report ] 0T e _: : -

" Action 3 With the number of channels OPERABLE less than- required by the Minimum Channels OPERABLE
requirement, effluent releases via this pathway may continue for up to 30 days provided that at least
once per shift, grab samples are collected-and analyzed for gross radioactivity (beta or gamma) at a
lower limit of detection of at Jeast 10-7 uCi/ml. Since the'Westinghouse ESW monitors (R-20 and R-
28) are only used for post LOCA leak detection and have no_auto trip function associated with them,
grab samples are only needed if the Containment Spray Heat Exchanger is in service. After 30 days

- IF the channels are not OPERABLE, THEN continue releases with grab samples once per shift and

provide a description of why the inoperability was not corrected in the’ next Annual Radiglogical

o Effluent release Report

.. Action 4" With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE
.. requirement, effluent releases via this pathway may continue for up to 30 days provided the flow rate
is estimated at least once per 4 hours during actual releases. After 30 days, IF the channels are not
OPERABLE, THEN continue releases with grab samples once per shift and provide a description of
‘why. the moperabtltty was not corrected in the next Annual Radlologlcal Efﬂuent release Report.
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Action 5 - Wl[h the number of channels OPERABLE less than required by the Minimum Channels OPERABLE
.-, requirement, effluent releases via this pathway may continue for up to 30 days provided the flow rate
. is verified to be within the required band at least once per 4 hours during actual releases. 1 After 30
days, IF the channels are not OPERABLE, THEN continue releases with grab samples dnce per shift
and provide a description of why the moperablllty was not. corrected in the next Annudl Radiological

Effluent release Report. IF the flow cannot be obtained within the desired band, THEN declare the
radiation monitor inopérable and enter the appropriate actions statement, Action 2. -

Compensatory actions are governed By PMP-4030-EIS-001, Event-Initiated Surveillance Testing

[ ' .
1
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Blowdown Treatment

-Line

‘ Radioactive Liquid Effluent Monitoring Pages:
Attachmept 33 Instrumentation Surveillance Requirements 55°-56
" Instrumerit CHANNEL | SOURCE " CHANNEL -| + CHANNEL
. CHECK | CHECK - CALIBRATION | OPERATIONAL
: B T : _TEST
1. Gross Radioactivity Monitors Providing Automatic Release Termination L
a. Liquid Radwaste ‘D* P. A BG3) -+ |- Q)
Effluent Line
(RRS-1001) - '
b. Steam Generator D* M B(3) Q)
. Blowdown Effluent
Line
c. Steam Generator D* M B(3) Q)
‘Blowdown Treatment
Effluent Line
2. Gross Radioactivity Monitors Not Providing Automatic Release Termination
a. Service Water D M B(3) Q®2)
System Effluent
Line
3. Continuous Composite Samplers. .
a. Turbine Building D* N/A N/A N/A
Sump Effluent Line.
4. Flow Rate Measurement Devices
a. Liquid Radwaste D(4)* N/A B Q
Effluent
b. Steam Generator D(4)* N/A N/A N/A

* During releases via this pathway
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TABLE NOTATION

-.1. . Demonstrate with the CHANNEL OPERATIONAL TEST that automatic 1solat10n of tIus pathway and.
control room alarm annunciation occurs if any of the followmg conditions exists:

1. Instrument indicates measured levels above the alarmy/trip setpoint.
2. Circuit failure. * _ ,

3. Instrument indicates a downscale failure.*

4. Instrument control not set in operatmg mode.*

5. Loss of sample flow. * :

\t

2. Demonstrate with the CHANNEL OPERATIONAL TEST that control room alarm annuncxatlon occurs if
any of the followmg conditions exists:

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

3. Instrument indicates a downscale failure. -

4. Instrument controls not set in operating mode.

3. Perform the initial CHANNEL CALIBRATION us.ihg'one or more sources ,vs;ith,traceabihty_vback to the _
National Institute of Standards and Technology (NIST). These sources. permit calibrating the system over its

_intended range of energy and measurement range. For subsequent CHANNEL CALIBRATION bourees
that have been related to the initial calibration may be used. .

4. Verify mdlcauon of flow during periods of release with the ‘CHANNEL CHECK. Perform the CHANNEL
CHECK at least once per 24 hours on days on which contmuous periodlc or batch reIeases are made.

5. . Demonstrate with the CHANNEL OPERATIONAL TEST that automatic isolation of thlS pathway and ’
control room‘alarm annunciation occurs if any of the following, conditions exists: - ;

1. Instrument indicates measured Ievels above the alarm/trip setpoint.
2. Circuit failure.** . . Lo T
3. Instrument indicates a downscale failure. ** T
4. Instrument control not set in operating mode.*- - S ' o '
5. Loss of sample flow.

k]

* Instrument indicates, but does not provide for automatic isolation

**  Instrument indicates, but does not necessarlly cause automatic 1solat10n No credlt is taken for Utheautomatxc
isdlation on such occurrences. “

Operations currently performs the routine channel checks and source checks. . Maintenance and Radlatlon Protectjon perform
channel calibrations and channel operational tests. Chemistry performs the channel check on the continuous composnte sampler.
These responsibilities are subject to change without revision to this document. ' |
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Instrument (Instrument #) Operable' Minimum Action

oo Channels
Action
1. Condenser Evacuation:System .

a. Noble Gas Activity () Hokokk 6
Monitor (SRA-1905/2905) '

b. Flow Rate Monitor (SFR-401, ‘ 'e)) Hokokok -5
1/2-MR-054 and/or SRA- 1910/2910) OR -
(SFR-402 and 1/2-MR-054)

2. Unit Vent. Auxiliary Building Ventilation System

a. Noble Gas Activity - (1) - ke 6
Monitor (VRS-1505/2505) ‘s

b. lodine Sampler () * 8
Cartridge for VRA-1503/2503 .

c. Particulate Sampler Filter (D T 8
for VRA-1501/2501 S :

d. Effluent System Flow Rate v D T 5

* Measuring Device (VFR-315, MR- 054 :
and/or VFR-1510/2510) - i oo . vl
e. Sampler Flow Rate 1y vk 5
- Measuring-Device: (VFS-1521/2521). . . .
3. Contaifiment Purge and Containment Pressure

Relief (Vent) ** S . L AT ‘ . ‘

a. Containment Noble Gas Actlvrty Momtor v NN #4xx23 -7
ERS-13/1405 (ERS-23/2405) o ) .

b. Containment Particulate Sampler Filter (1) rrEE 10
ERS-13/1401 (ERS-23/2401) : o

4. Waste Gas Holdup System and CVCS HUT ,

(Batch releases)** )

a. -Noble Gas Activity (1) Hohood 9
Alarm and Termination o '

‘of Waste Gas Releases (VRS-1505/2505)
5. Gland Seal Exhaust

a. Noble Gas Activity (D) *okokok 6
Monitor (SRA-1805/2805) :

b. Flow Rate Monitor (SFR-201, MR-054 or ok 5

SFR-1810/2810)

M

* At all times

**  Containment Purge and other identified gaseous batch releases can be released utilizing the same double
' sampling compensatory action requirements of action 9 identified here even if there is no termination function
associated with it like that associated with the two specific tank types listed here. -

***+* During releases via this pathway
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TABLE NOTATIONS

IF an RMS monitor is moperable solely as the result of the loss of it's control room alam1 annuncxanon THEN
one of the following actions is acceptable to sausfy the ODCM action statement compensatory surveillance
' requlrement

1. - Take grab samples and conduct laboratory analyses per. the specrﬁc momtor s action statement,

. -OR-
2. " Take local monitor readmgs at a frequency’ equal to or greater than (more frequently than) the

action frequency.
IF the RMS monitor is inoperable for reasons other than the loss of control room annunciation, THEN the only
acceptable action is taking grab samples and conducting laboratory analyses as the readmg is equrvalent to a
grab sample when the monitor is functional. o Cor

Consider releases as occurring “via this pathway”'under the following conditionS'

. The Contamment Purge System is in operatron ‘and Containment Operablllty is appllcable

) -OR- . 4o . i
® - The Containment Purge System is in operanon and 18, bemg used as Lhe vent path for the ventmg of

contaminated systems within the containment building prior to completing both degas and

depressurization of the RCS.
IF neither of the above are applicable, THEN the containment purge system is acting as a ventilation system
(an extension of the Auxiliary Building) and is covered by Item 2 of this Attachment.

-OR- : ‘ i
° A Contamment Pressure Rellef (CPR) is being performed . )

Once Purge (clean-up) has been completed and ‘Ventilation’ mode of Purge has commenced - resultant return
to ‘Clean-up’ mode can be made with no additional sampling requirements or paperwork - so long as either
ERS-1305/2305 OR ERS-1405/2405 are operable. Containment particulate channels are not needed since the
RCS has been degassed and depressurized so leak detection is not an issue.

For purge (including pressure relief) purposes only. Reference TS 3.6.1, Containment Purge Supply and
Exhaust System Isolation Instrumentation and 3.4.15, RCS Leakage Detection Instrumentation for additional
information. !

For waste gas releases only, see Item 2 (Unit Vent, Auxiliary Building Ventilation System)z for additional
requirements.

ACTIONS
With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE
requirement, effluent releases via this pathway may continue for up to 30 days provided the flow rate is
estimated at least once per 4 hours. After 30 days, IF the channels are not OPERABLE, THEN continue
releases with estimation of the flow rate once per 4 hours and provide a description of why the inoperability
was not corrected in the next Annual Radiological Effluent Release Report.

With the number of channels OPERABLE less required by the Minimum Channels OPERABLE requirement,
effluent releases via this pathway may continue for up to 30 days provided grab samples are taken at least once
per shift and these samples are analyzed for gross activity within 24 hours. After 30 days, IF the channels are
not OPERABLE, THEN continue releases with grab samples once per shift and provide a descrrptron of why
the inoperability was not corrected in the next Annual Rad1ologrcal Effluent release Report. :
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:Compensatory actions are govﬂern‘ed by PMP—4030-EIS-001_, Event-Iritiated Surveillanice Teéting. ‘ '

With the number of channels OPERABLE less than- required by the Minimum Channels OPERABLE
requirements, immediately suspend PURGING or VENTING (CPR) of radioactive effluents via this pathway.

With the number of channels OPERABLE less than required by the Minimum Channels OPERABLE requirement, effluent
releases via the affected pathway may continue for up to 30 days provided samples required for weekly analysis are
continuously collected with auxiliary sampling equipment as required in Attachment 3.7, Radioactive Gaseous Waste
Sampling and Analysis Program. After 30 days, IF the channels are not OPERABLE, THEN continue releases with sample
collection by auxiliary sampling equipment and provide a description of why the inoperability was not corrected in the next
Annual Radiological Effluent Release Report. ’

Sampling evolunons are not an mterrupt)on of a contmuous release or samplmg perlod

With the number of channels OPERABLE less than requlred by .the Minimum Channels.. OPERABLE requirement, the
contents of the tank(s) may be released to the environment for up to 14 days provided that prior to initiating the release:

a.  Atleast two independent samples of the tank’s contents, are analyzed and,
b. At least two technically qualified members of the Facility Staff mdependently venfy the release rate calculatlons and
discharge valve lineups; otherwise, suspend release of radioactive effluents via this pathway.

N e TS . [ * [ \ )

o B

After 14 days, TF the channels are not OPERABLE, THEN continue releases with sample collection by auxiliary sampling
equipment and provrde 2 descnptlon of -why’ the moperablllty was not corrected in the next Annual Radiological Effluent Release
Report - st . it .

10. See Technical Specification 3.4.15, RCS Leakage Detection Systein Instrumentation.

. . . ' ~
o .. . - . .
PRI NS . P . TR

o1
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Instrument CHANNEL | SOURCE CHANNEL CHANNEL OPERATIONAL
CHECK " | - CHECK CALIBRATION TEST
1. Condenser Evacuation - Alarm Only’ '
System ) .
a. Noble Gas Activity Monitor D M B(2) N Q1)
(SRA-1905/2905) _ , o
b. System Effluent Flow Rate D#* NA. | B | )

(SFR-401, SFR-402,
MR=054, SRA-1910/2910) -

2. Auxiliary Building Unit - Alarm Only
Ventilation System ’
. a. Noble Gas Activity Monitor D* | M B(2) Q)
(VRS-1505/2505) o B A
b. lodine Sampler Sws | ONA | NA | . NA
(For VRA-1503/2503) - ‘ Sl '
c. Particulate Sampler w NA. . “NA . |, _INA -
(For VRA-1501/2501) SRR R N
d. System Effluent Flow Rate ~  D* NA- ... B.... | N 0 2

Measurement Device
(VFR-315, MR-054,
VRS-1510/2510)

e. Sampler Flow Rate D* N/A B . Q-
Measuring Device i
(VFS-1521/2521)

3. Containment Purge System and Alarm and Trip
Containment Pressure Relief

a. Containment Noble Gas S P B(2) Q
Activity Monitor (ERS-
13/1405 and ERS-23/2405)

b. Containment Particulate S NA B Q
Sampler (ERS-13/1401 and : !
ERS-23/2401) ‘ :

4. Waste Gas Holdup System Alarm and Trip
Including CVCS HUT

- a. Noble Gas Activity Monitor P P B(2) 0]€))]
Providing Alarm and :

Termination
(VRS-1505/2505)

5. Gland Seal Exhaust - Alarm Only

a. Noble Gas Activity D* M B(2) ' L Q)
(SRA-1805/2805) ‘j

b. System Effluent Flow Rate D** NA B Q
(SFR-201, MR-054, '
SRA-1810/2810)

* At all times
** During releases via this pathway
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TABLE NOTATIONS

1.  Demonstrate with the CHANNEL OPERATIONAL TEST that control room alarm’ annunc1at10n occurs 1f any
of the following conditions exists:
1. Instrument indicates measured levels above thie alatm setpoint.

2. Circuit failure.
3.  Instrument indicates a downscale failure. . . . .. A

4. Instrument controls not set in operate mode.

2. Perform the initial CHANNEL CALIBRATION using one or more sources with traceability back to the

NIST. These sources permit calibrating the system over its intended range of energy and measurement range.
For subsequent CHANNEL CALIBRATION, sources that have been related to the initial callbratxon may be
used. - o .

3. Demonstrate with the CHANNEL OPERATIONAL TEST that automatic 1solatlon of - [hlS pathway and
) control room alarm annunciation occurs if any of the following conditions exists:

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

2. -~ Circuit failure:* - . . . R ' v
3. " Instrument indicates a downscale fallure * 0 i :
4. Instrument controls not set in operate mode.*

* Instrument indicates, but does not provide automatic-isolation.

Operations currently performs the routine channel checks, and source checks. Maintenance and Radiation Protection perform
channel calibrations and channel operatxonal tests. These responsibilities are subject to change without revision to this
documem : DR - . . - .
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[Ref. 5.2.15]
LIQUID SAMPLING MINIMUM TYPE OF LOWER
RELEASE FREQUENCY ANALYSIS ACTIVITY LIMIT OF
TYPE FREQUENCY ’ . ANALYSIS - DETECTION
o - (LLD)
e o | (uCi/ml) °
A. Batch Waste | P P, | . Principal, . | sxio”
Release Tanks*® Each Batc Each Batch - Gamma | . .
Emitters °
S . 131, ~1x10°
P P | Dissolved-and
B ' .| Entrained Gases | . '5
Each Batch Each Batch (Gamma - 1x107 -
‘ : ' v Emitters)
P M 3 . 1x10°
Each Batch . |  Composite? . L L
' Gross Alpba ' 1x107
PoCop Qv e Sr89ESrio0 e 5x10%
_Each Batch | Composite® - | -~ - IR .
Ao e e ] Fess L k10
B. Plant - w Principal “ ,
Continuous Daily | Composite® Gamma 5x10°
Releases* * Emitters © '
| I-131 . 1x10°
M M Dissolved and “'
Grab Sample Entrained Gases 1x10°?
(Gamma ;
Emitters)
M, H-3 " 1x10°
Daily Composite° ‘
Gross Alpha 1x107
_ Sr-89, Sr-90 \i 5%10°8
Daily Composite ” ,
Fe-55 1x10°

*During releases via this pathway

This table provides the minimum requirements for the liquid sampling program. If additional sampling is performed
then those sample results can be used to quantify releases in lieu of composite data for a more accurate quantification.
Examples of these samples are the 72 hour secondary coolant activity and Monitor Tank tritium samples.
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: -TABLE NOTATION

. The lower limit of detection (LLD) is deﬁned in Table Notation A. of Alttachment 3. 20 Max1mum

Values for Lower Limits of Detections™® - REMP -

. A composite sample is one in which the quantity of liquid sampled is propomonal to.the quantity of

hqu1d waste discharged and in which the method of samphng employed results in a specimen Wthh is-
representative of the llqmds released. . :

LA batch release is the dlscharge of liquid wastes of a discrete volume. Prior to sampling for analysis,

isolate, recirculate or sparge each batch t6'ensure ‘thorough mixing. Examples of these are Monitor
Tank and Steam Generator Drains. Before a batch is released the tank is sampled and analyzed to
determine that it can be released without exceedmg federal standards.

. A continuous release is the dlscharge of liquid of a non-discrete volume; e.g. from a volume of system '

that has an input flow during the continuous release. This type of release includes the Turbine Roorn
Sump, Steam Generator Blowdown and the Steam Generator Sampling System,

)
.-

. The prmc1pal gamma ermtters for which the LLD spec1ﬁcat10n applies exclusively are the following

radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65; M0-99, Cs- 134, Cs-137, Ce-141 and Ce-144.
This list does not riiean that only these nuclides are to be detected and reported. Identify and report
other peaks which are measurable and identifiable, togerher w1th the above nuchdes

ot
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o Analysrs Program 64 - 65
Gaseous Release Type Frequency - Minimum Type of Lower Limit
' Analysrs Activity of Detection
i . ; ) A Frequency Analysis . (uCi/ec)®
a. Waste Gas Storage P P " | Principal Gamma -
Tanks and CVCS HUTs |  Each Tank Each Tank | Emitters? K ~1x10*
Grab Sample
: e H-3 x ; 1x10°
b. Containment Purge ’ P - . P Principa] Gamrma i '
- - I Eath Purge” * Each Purge - Emitters ¢ - - | . . 1x10*
"Grab Sample;‘ oL L . T
CPR (vent)*** t Twice per * Twice per Month | :
' - * Month - i S v
, R B I " 1x10%
c. Condenser Evacuaton | WorM .M _ Prmmpa] Gamma cL
System . Grab Sample Particulate Sample .| Emitters ¢ ' 1x 10"
Gland, Seal Exhaust* ' | o y LM H3' ) 1x.10°
- . We | Principle-Gamma 1 1x10¢
Noble Gas Emitters ¢ + .
M I-131
1 -+ -1 Jlodine Adsorbing., . . .7 oL 1x 107
. Media ;
[ Continucus | 7 - TW? U ENobleGases{ - | |-
| “Noble- GasMonitor |-~ i : 1x10°
d. Auxiliary Buﬂdmg Umt Continuous® ~ | = . "~ "W 131 B o
Vent* o . S Io_dme ‘Adsorbiiig e ‘ ’ 1x1072
) S CiMedias - |” : ' S ‘
| Continuous® , o WP | Principal Garrrma ;
| Particitlate Samplé Emitters®" | i 1x10"
Continuous © M Gross Alpha; o
i Composite Particulate | o . 1x10M
. . Sample . to ’
w W | H3 L B
Grab Sample H-3 Sample I : : 1 1x10¢
- , wei . | Principle Gamma L 1x10*
Noble Gas Emitters ¢
| Continuous® Q Sr-89, Sr-90 .
Composite Particulate 1 x 10"
Sample . »
Continuous Noble Gas Monitor | Noble Gases' © i1 x 10
e. Incinerated Oil© ) P P Prrnc1pal Gamma : .
: Each Batchf Each Batch® Emitters ¢ 5x 107

*During releases via this pathway
**Only a twice per month samplrng program for contamment noble gases and Hs is requ1red

This table provrdes the minimum, requrremems for, the gaseous samplmg program cIf addmonal samplmg is
. performed then those sample results can be used to quantify releases in lieu of composrte data for a more accurate
quantification. Examples of these samples are verification or ¢ompensatory action sample results. -
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Aftachment 3.7 Analysis Program , o 64 - 65
TABLE NOTATION

. The lower lirnit of detection (LLD) is deﬁned in Table Notation A. of Attachment 3.20,

Maximum Values for Lower Limits of Detectlons - REMP

. Change samples at least once per 7 days and complete analyses within 48 hours after changing.
Perform analyses at least once per 24 hours for 7 days following each shutdown, startup or THERMAL-

POWER change greater than 15% per hour of RATED THERMAL POWER. WHEN samples
collected for 24 hours are analyzed, THEN the corresponding LLDs may be increased by a factor of
10. This requirement does not apply IF (1) analysis shows that DOSEQ 1131 concentration in the RCS
has not increased more than a factor of 3; and (2) the noble gas monitor shows that effluent activity has
not increased more than a factor of 3. IF the daily sample requirement has been entered, THEN it can

be exited early once both the radiation monitor reading and the RCS DOSEQ 1131 levels have returned 4

to within the factor of 3 of the pre-event normal’ [Ref 5 2. ly]

. Know the ratio of the sample flow rate to the sarnpled stream flow rate for the time period covered by

each dose or dose rate calculation made in accordance with steps 3.2.4a, 3.2.4b, and 3.2.4c of this
document. -

Samp‘lng evolutlons are not an mterruptlon of a continuous 'release or sampltng period.

. The principal gamma emitters for which the LLD speuflcatlon applies exclusrvely are 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 Ce-144 for particulate
emissions. This list does not mean that only these, nuchdes are to be detected and reported. Identify
and report other. peaks Whrch are measur. able and 1dent1ﬁab1e together with the above nuclides.

. Releases from incinerated.oil are dlscharged through the Auxrhary Boﬂer System. Account for releases

based on pre-release grab sample data

i

1. Col]ect samples of waste oil to be incinerated from the container in whrch the waste oil is stored

(example: waste oil storage tanks, 55 gal. drums) prior to transfer to the Auxiliary Boiler System.
Ensure samples are representative of container contents.

. Obtain and analyze a gas marinelli grab sample weekly for noble gases effluent quantification.
. Take'tritium grab samples at least once per 24 hours when the refueling cavity is flooded.

i. Grab sampling of the Gland Seal Exhaust pathWay need not be performed if the RMS low range

channel (SRA-1805/2805) readings are-less than 1E-6 pC/cc. Attach the RMS daily averages in lieu of
sampling. This is based on operating experience indicating no activity is detected in the Gland Seal
Exhaust below this value. Compensatory sampling for out of service monitor is still required in the
event 1805/2805 is inoperable. -

i. Sampling and analysis shall also be performed following shutdown, startup or THERMAL POWER ~

change exceeding 15% of RATED THERMAL POWER within a one hour period. This noble gas
sample stiall be perforrned within four hours of the event. Evaluation of the sample results based on

B previous samples w111 be’ performed to deterrmne if any further samphng 1S necessary



Reference ] PMP-6010-OSD-001 | Rev.21 | | Page 66 of 91
OFF-SITE DOSE CALCULATION MANUAL
Attachment 3.8 | Multiple Release Point Factors for Release Points P%g;:

Liquid Factors |

Monitor Description Monitor Number - MRP #
U1 SG:Blowdown _ 1R19/24; DRS 3100/3200* 0.35
U 2 SG Blowdown 2R19/24, DRS 4100/4200* - ().3’5' |
U 1 & 2 Liquid Waste Discharge RRS-1000 1030

! ‘
| '

Sources of radioactivity released from the Turbine Room Siimp (TRS) typlcally orlgmate‘from the secondary cycle
which is already being monitored by instrumentation that utilizes multiple release | poirit (MRP) factors. The MRP is
an administrative value that is used to assist with maintaining releases ALARA. The TRS has no actual radiation
monitor, but utilizes an automatic compositor for monitoring what has been released. The batch rélease path,
through RRS-1000, is the predothinant release path by several magnitudes. Tritium is the predominant radionuclide
released from the site and the radiation menitors do not respond to this low energy beta emitter. Based on this
information and the large degree of conservatism built into the radiation monitor setpomtlmethodology” it does not
appear to warrant further reduction for the TRS release path since its source is predominantly the secondary cycle
which is adequately covered by ‘this factor. ) ; : i

I

Gaseous Factors

1

Monitor Description - = | Monitor Number st .« |-Flow Rate (cfm) l ' MRP #
Unit1 ¢ - : T
Unit Vent - VRS-1500 - 186,600 . 0.54
Gland Seal Vent - | SRA‘1800 1,260 i 0.00363
Steam Jet Air Ejector | .| SRA-1900.--._ . . AT 3,600 () . i .0.01
Start Up FT Vent - S +1'1,536 I 0.004
Total 192,996 .
Unit 2 o ki i -
. i
. N
‘ : | i
Unit Vent VRS-2500 143,400 ; 0.41
Gland Seal. Vent : SM—2800 . - 5508 (@ . .. .07 © 1 0.02
Steam Jet Air Ejector e SRA-2900 Lo 3,600 (b) 7 0.01
Start Up FT -Vent 1,536 ' 0.004
Total . 154,044 |
|
* Exthcr R-19, 24, DRS 3/4100 or 3/4200 can be used for blowdown monitoring as the Eberline monitors (DRS) are
replacing the Westinghouse (R) monitors. : | .
# Nominal Values ' ' l
a Two release points of 2,754 cfm each are totaled for this value.
b This is the total design maximum of the Start Up Air Ejectors. This is a conservative value for unit 1.
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Attachment 3.9

'Liquid Effluent Release Systems

Page:
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Attachment 3.10 P B Plaﬁt Lll.quid Effluerit Parameters P;;%e:
SYSTEM COMPONENTS | CAPACITY | FLOW RATE
“TANKS | PUMPS | (EACH) (EACH)*
I  Waste Disposal System . : )
+ Chemical Drain Tank 1 1 600 GAL. 20 GPM
+ Laundry & Hot Shower Tanks 2 1 600 GAL. 20 GPM
+ Monitor Tanks ' - 4 -2 21,600 GAL. | 150 GPM
+ Waste Holdup Tanks 2 B 125,000 GAL. |
+ Waste Evaporators , 3 - S 30 GPM
o Waste Evaporator Condensate 2 20 6,450 GAL 150 GPM
Tanks L * |
Il Steam Generator Blow'down‘ < |
and Blowdown Treatment - o :
Systems : o - f |
++ Start-up Flash Tank (Vented)# g 1 1,800 GAL. 580 GPM
+ Normal Flash Tank (Not | _ 1. 525 GAL. 100 GPM
- Vented) 'f : '
+ Blowdown Treatment Syatem L1 i 60 GPM
Il Essential Service Water Syster- _ S o
+ Water Pumps = Co o 4 ‘ 10,000 GPM
+ Containment Spray Heat -, * | - 4.. | 3,300 GPM
Exchanger Outlet -~ 1 S 3T | '
IV Circulating Water Pumps B BENaY i |
Unit 1 3 230,000 GPM
Unit 2 4 230,000 GPM
* Nominal Values ; ?
# The 580 gpm value is caIculated from the Estimated Steam Generator Blowdown Flow vs. DRV Valve

Position letter prepared by M. J. O'Keefe, dated 9/27/93. - This is 830 gpm tlmes the 70% that remains
as liquid while the other 30% ﬂashes to steam and ‘exhausts out the flash tank' vent.

|
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Volumetric Detection Efficiéncies for Principle Gamma - Page:
Adttachment 3.11 Emitting Radionuclides for Eberline Liquid Monitors 69

This includes ;he following monitors: RRS-1000, DRS 3100, DRS 3200, DRS 4100, and DRS 4200.

[Ref. 5.2.1p)

NUCLIDE EFFICIENCY
- : {cpm/pCi/cc)
I-131 378 E7
X Cs-137 3.00 E7
_ : . _Cs-134 793 E7 . )
. Co-60 575E7 .. |
C i " Co-58 458E7 _
- Cr51 . .. 3.60 E6 :
Mn-54 3.30 E7
Zn-65 “1.58 E7
’ Ag-110M 9.93 E7 -
Ba-133 4.85E7
Ba-140 -~ 1.92E7
- - Cd-109 9.58 E5 E
Ce-139 328E7 1. -
Ce-141 1.92 E8 -
Ce-144 4.83 E6 v
Co-57 3.80 E7 f
 Cs-136 . 1.07E8 ’
Fe-59 ‘ 2.83 E7
Sb-124 5.93 E7
- 1-133 - 340 E7 R
) 1-134 723 E7 '
I-135 "395E7 . .
. Mo-99 - . 868E6 | -
ETER . Na=24 4.45E7
" 'Nb-95 "328E7
Nb-97 350E7
~__Rb-89__ _5.00E7 j
Ru-103 3.48 E7 -
. Ru-106 . - 123 E7
_ _ Sba122 2.55 E7
Sb-125 315 E7
Sn-113 7.33°E5
Sr-85 3.70 E7
Sr-89 2.88 E3
. Sr-92 . <3.61E7
Tc-99M “3.60 E7
Y:88" R 5.25E7
Zr-95 3.38 E7
Zr-97 3.10 E7
Kr-85 1.56 E5
Kr-85M 3.53 E7
Kr-88 4.10 E7
Xe-131M 8.15 ES
Xe-133 7.78 E6
Xe-133M 5.75 E6
Xe-135 3.83 E7
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Pages:

Attachment 3.12 ' Counting Efficiency Curves for'R-19, and R-24 70 - 71

Counting Efficiency Curve for R-19
Efficiency Factor = 4.2 E6 cpm/uCi/ml

(Based on empirical data taken during pre-operational testing with Cs-137)
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B

Counting Efficiency Curve for R-24
Efficiency Factor = 7.5E6 cpm/uCv/ul

TN

(Based ori empirical data taken during pre-operational testing with Mn-54)
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Attachment 3.13 - 4 Counting Efficiency Curve tor R-20; and R-28 . Pf;%e:

Counting Efficicnc)x' Curve for R-20 and R-28
Efficiency Faétor’= 4.3 E6 cpm/uCi/ml

(Based on empirica:l'daln ‘luken‘during pre-operalivnal testing with Co-38)
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Attachment 3.14

Gaseous Effluent Release Systems

Page:
73

SYSTEMS

RELEASE
POINTS

SOURCES

Waste Gas Decay Vent Header

Tanks and CVCS —_——
HUT : L

Moisture Separator

Flow tsolation
Regulator Vvalve

Gas Decay
Tanks

— Gas
‘Acx Buiiding Vent Pre | HEPA
- — Analyzer Aux. Buiding Fitter | Fitter @
i e Ventitation Plenum N .
| and Systems _@_—_' :
From Aress and
Rooms .
i
Engineared Safaty — .
Features Vent GC) .
System .
¥ Enginaered Safaty Pre ] HEPA > !
Features Enclosures Fitler | Rier > = )
- =
C
D
el
—
Fust Handiing £
Ventilation >
Pre | HEPA c
3
! rom i:::“ Fuel , ] Fier | Fiter » O
a
R
Contai Pur . -
and Refief Systum Containment Purge - 4
Isolation > B
"_ Vaive : R
Containment Relief REPA [ Carbol o
- fsotation Tsolation arbon .
; — [ Valve > vave [ P Fiter | Fiter - > !
: [
Instrument Room Plant V-n(.lo
Purgs System T - o
Instrumentation _ HEPA | Carbon Flow stmosphere
Room L '5\7‘:“0" ] Fiter | Filter @ » Al I‘Aon'n\ov o
alve
: : Airbome Lower C Radiation - .
’ ! " Upper Containmert FiowData
____ Monitors. These isolate containment: | | e Radiation Monor. il
- Sampling Point T purge, containment relief, and - = Tnis loontes Y . .
room exhausts on high ~ containment purge, Rudiotion
slarm. - cmt. ratiel, and 1| Monitor
’: U room ’ —
extiausts on high alarm.
T
Steam Generator 575 Blowdown Startun Flash e _ Local Exhaus]
Blowdown Treatmant Header Tank b
System stmosphere
Morma! Flash To Treatmant Systam - . ' i
Tank no gaseous release ‘
Condsnser Air
Ejector System Flow Data }
TR TIEE T e s Sampling Point Tooa
H - ocal
Steam Jot Air Radiation Manitor Flow Monitor ,T\ Exhaust to
Ejectors - amosphers
Sampling Foint [ FiowDsts ]
Condenser Exhaust g Pr e —— o : Local XEX"’”“
- o
Steam Packing [Rndiaﬁon Monitor » Fiow Monitor | >
Exhauster r f I
>
P>
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Attachment 3.15 | Plant Gaseous;Efﬂuent Parameters IPa;ie:v
SYSTEM UNIT | EXHAUST CAPACITY
1 : FLOW RATE
(CFM) -
|1 "PLANT AUXILIARY BUILDING 1 | 186,600 max -
_UNIT VENT , ' 2 . | 143,400 max L
- WASTE GAS DECAY TANKS (8) 1. 125 | 4082 FT? @100 psig
" AND CHEMICAL & VOLUME S 28,741 ft* max
"CONTROL SYSTEM HOLD UP @ 8%, 0 level
TANKS (3) | : o T
+ AUXILIARY BUILDING 1 72,660 :,
EXHAUST ., 2 59,400
+ ENG. SAFETY FEATURES 1&2 50,000 . - _
. VENT 4 ] L
~+ FUEL HANDLING AREA VENT 1 130,000 |
SYSTEM S I o -
CONTAINMENT PURGE SYSTEM | 1&2 | 32,000°
. CONTAINMENT PRESSURE ./’ *"I"'1&?2 1,000 j
RELIEF SYSTEM = . ‘
/INSTRUMENT, ROOM PURGE | 1&2 1,000 -
SYSTEM R
I CONDENSER AIR EJECTOR 2-Release Points
SYSTEM - ‘i R I 5 One for Each Unit
-NORMAL STEAM JET AIR oo 1&2 2300
EJECTORS = -~ ' R S
START UP STEAM JET AIR 1&2 3,600
EJECTORS K : o
Il TURBINE SEALS SYSTEM 1 1,260 .
| : N 2 5,508 2 Release Points
for Unit 2
IV START UP FLASH TANK VENT- 1 1,536 j
: ' 2 1,536 “

+ Designates total flow for all fans.
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Worst Case Z/Q = 2.04E-05 sec/m’® in Sector H 2004

Attachment 3.16 10 Year Average of 1995-2004 Data Pages: | *75-76
7/QGROUND AVERAGE (sec/m’)
DIRECTION - DISTANCE (METERS)
(WIND FROM) 594 2416 4020 5630 7240
N 4.17E-06 4.82E-07 2.25E-07 - 1.33E-07 -~ 9.32E-08"
NNE 3.02E-06 .| 3.64E-07 1.73E-07 1.04E-07 ,7.29E-08
NE 4.54E-06 5.31E-07 . 2.60E-07 - 1.59E-07 . 1.13E-07
ENE 7.16E-06 7.99E-07 4.04E-07 2.52E-07 ‘1.80E-07
E 1.04E-05 1.13E-06 5.82E-07 3.66E-07" 2:63E-07
ESE 1.07E-05 1.18E-06 6.04E-07 3.78E-07 ‘2.72E-07 -
SE 1.15E-05 1.24E-06 -| 6.36E-07 4.00E-07 2.88E-07
SSE 1.30E-05 1.42E-06 7.27E-07 4.57E-07 3,29E-07
S 1.41E-05 1.57E-06 . 7.92E-07 4.93E-07 3.54E-07
SSW 7.03E-06 7.81E-07 - 3.90E-07 2.41E-07 1.72E-07
SW 4.12E-06 4.73E-07 2.28E-07 1.38E-07 9.73E-08
WSW 3.29E-06 3.65E-07 1.76E-07 1.06E-07 7.52E-08
W .3.63E-06 .4.11E-07 1.96E-07 1.18E-G7 8.31E-08
WNW "3.02E-06" 3.43E-07 1:61E-07 ] 9.59E-08 | 6.71E-08.
NW 3.22E-06 3.61E-07 1.71E-07 1.02E-07 7.16E-08
‘NNW -3.84E-06 4.29E-07 2.02E-07 . 1.20E-07 . 8.40E-08
DIRECTION v - DISTANCE (METERS) - | -
(WIND FROM) 12067 24135 40225 56315 . "] 80500
N 4.64E-08 1.79E-08 §.89E-09° ‘| 5.68E-09 3.56E-09
NNE *3.66E-08 1.43E-08 7.13E-09 4.56E-09 2.87E-09-
NE 5.75E-08 2.30E-08 1.15E-08 7.41E-09 -4.72E-09
1 ENE . 9.30E-08 °~ | 3.80E-08°  ['1.91E-08. .. 1.23E-08 . .| 7.90E-09
1E 3 1.37E-07 5.65E-08 2.85E-08 ~ “1.83E-08 "~ | 1.18E-08
ESE 1.41E-07 5.81E-08 2.93E-08 1.88E-08 . 1.22E-08
SE 1.50E-07 ;. 6.20E-08 - 3.12E-08 - 2.01E-08 1.30E-08
SSE 1.71E-07 7.06E-08 3.56E-08 2.29E-08 1.48E-08
S 1.84E-07 | 7.49E-08 3.77E-08 2.43E-08 1.56E-08
SSwW 8.86E-08 . 3.59E-08 1.80E-08 - 1.15E-08 7.39E-09-
SW 4.93E-08 1.96E-08 9.77E-09 6.27E-09 3.98E-09
WSW 3.80E-08 - -1.51E-08. ... 7.53E-09. 4.83E-09 3.07E-09
W 4.17E-08 1.64E-08 8.13E-09 5.20E-09 3.28E-09
WNW 3.34E-08 1.29E-08 6.41E-09 . 4.10E-09 2.57E-09
NW 3.57E-08 1.39E-08 - 6.89E-09 - 4.41E-09 2.77E-09
NNW 4.19E-08 3.35E-08 8.10E-09 5.19E-09 3.27E-09
DIRECTION TO - SECTOR
N - = A . E = E ; S =1 1w ‘N
NNE = B ESE = F SSW = K WNW = P -
NE =2¢C SE = G | SW =L NW = Q
ENE =D SSE = H- WSW =M NNW = R
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Attachment 3.16 10 Year Average of 1995-2004 Data Pages: | 75-76
D/Q DEPOSITION (1/m?)

DIRECTION , __DISTANCE (METERS)

| (WIND FROM) 594 | 2416 | 4020 | 5630 7240

N 2.37E-08 2.29E-09 1.04E-09 5.44E-10 3.47E-10
NNE 9.86E-09 9.52E-10 4.32E-10 2.27E-10 1.45E-10
NE 1.29E-08 1.25E-09 5.67E-10 2.97E-10 1.90E-10

| ENE 1.59E-08 1.54E-09 6.97E-10 3.66E-10 2.33E-10
E__ . 1.87E-08 1.81E-09 8.20E-10 4.30E-10 2.75E-10
ESE 1.85E-08 1.79E-09 8.12E-10 4.26E-10_ 2.72E-10
SE 1.90E-08 1.83E-09 8.30E-10 4.36E-10 2178E-10
SSE 2.40E-08 | 2.32E-09 1.05E-09 5.52E-10 3.52E-10
S 3.68E:08 3.56E-09 1.61E-09 8.46E-10 5740E-10
SSW 2.30E-08 2.22E-09 1.01E-09° 5.28E-10 3.37E-10
SW 2.22E-08 2.15E-09 9.74E-10 5.11E-10 3.26E-10
WSW___- 2.11E-08 2.04E-09 9.23E-10 4. 84E-10 3.09E-10
W 2.00E-08 1.93E-09 8.74E-10 4.59E-10 2.93E-10
WNW 1.75E-08 1.69E-09 7.64E-10 4.01E-10 2.56E-10
NW 1.58E-08 1.53E-09 6.94E-10 3.64E-10 2132E-10
NNW 2.30E-08 2.22E-09 1.01E-09 5.28E-10 3.37E-10
DIRECTION - DISTANCE (METERS) _
(WIND FROM) - 12067 - J241357 - laoc2s - [s6315 - 80500 -
N 1.45E-10 | 4.712E-11 1.74E-11 9.27E-12 4]65E-12
‘NNE 6.36E-11 1.97E-11 724E-12 3.86E-12 1.94E-12
NE 8.07E-11 2.58E-11 9.51E-12 5.07E-12 2/54E-12
ENE 977E-11 3.17E-11 L17E-11 6.23E-12 3.13E-12
E 1.14E-10 3.73E-11 1.37E-11 7.34E-12 3.68E-12
ESE 1.13E-10 3.70E-11 1.36E-11 7.26E-12 3.64E-12
SE 1.16E-10 3.78E-11 1.39E-11 7.42E-12 3.72E-12
SSE 1.47E-10 4.79E-11 1.76E-11 9.41E-12 472E-12
S 2.25E-10 7.34E-11 270E-11 | 1.44E-11 - | 7123E-12
SSW 1.41E-10 4.59E-11 1.69E-11 9.01E-12 452E-12
SW_ 1.36E-10 4.43E-11 1.63E-11 8.71E-12 4137E-12
WSW 1.29E-10 4.20E-11 1.55E-11 8.26E-12 4.14E-12
W T1.22E-10 3.98E-11 1.47E-11 7.82E-12 3.92E-12
WNW- "1 1.07E-10 3.48E-11 1.28E-11 6.84E-12 3.43E-12
NW 9.70E-11 3.16E-11 1.16E-11 6.20E-12 3.11E-12
NNW 1.41E-10 4.58E-11 1.69E-11 9.00E-12 4152E-12
DIRECTION TO - SECTOR f

N = A E = E S J W = N
NNE = B ESE _=F SSW__ =K WNW = P

NE = C SE__ =G SW_ = L NW . =.Q
ENE =D SSE._=H WSW = M NNW = R

]

Worst Case D/Q = 4.46E-08 1/m? in Sector A 2001
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Annual Evaluation of x/Qand D/Q Values For Page:

Attachment 3.17

All Sectors 77

Performed or recelved annual update of ,(/ Q and D/ Q values. Prov1de a descrlptlon of

-what has been recexved .
-/

Signature - . Date

, 4 ] A ‘ Environmental Department
L ~ o o *  °  (print name, title)

Worst 4 / Q and D/Q value and sector determmed PMP 6010 OSD 001 has been updated

if necessary. - Pr0v1de an evaluatlon
/

‘.. .. Signature - © Date

: B » ~Environmental Department
SRS © 7 (print name, title)

‘Review nuclide mix for gaseous -and liquid release paths to determine 1f the dose f‘onversmn
factor of total body is still apphcable Prov1de an evaluatlon -
. . . -- I /

ifoo e T it Signature  Date

. Environmental Department
‘ - (print name, title) .

) ._A-:p_p:roved and verified by:

' - . . Signature Date

Environmental Department
(print name, title)

Copy to NS&A for information.

Signature Date

Environmental Department
(print name, title)
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Attachment 3.18

Dose Factors

Pages:

DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS*

78 - 79

i

BETA AIR

TOTALBODY  SKINDOSE  GAMMA AIR |
DOSE FACTOR ~ FACTOR  DOSE FACTOR DOSE FACTOR
Ki (DFB) Li (DFS) .- M (DF") Ni (DF%)
mrem m?3 (mrem m? - (mrad m3? (mrad m3
RADIONUCLIDE . “per uCiyr) .. per pCi yr). per uCi yr). " per uCi yr)
Kr-83m 7.56E02 | - 1.93E+01 |  2.88E+02
Kr-85m - 1.17E+03 '1.46E+03 1.23E403 1:97E+03
Kr-85 _ 1.6IE+01 1:34E+03 1.72E+01 . 1.95E+03
Kr-87 " 5.92E+03 . 9.73E+03 6.17E+03 1103E+04
Kr-88 " 1.47E+04 2.37E+03 1.52E+04 _2.93E+03
Kr-89 " 1.66E+04 7| 1.01E+04 1.73E+04  |. 1.06E+04
Kr-90 1.56E+04 -~ |~ 7.29E¥03 | 1.63E+04 |- . 7.83E+03
Xe-131m 9.1SE+01 . 4776E+02 .| 1.56E+02. | ° 1.11E+03
Xe-132m 2.51B+02 © 9.94E+02 | -327E+02- |- 1.48E+03 -
Xe-133 2.94E+02 T | 3,06E+02° | " 3.53E+02 " 1I05B+03 |
Xe-135m “3.12E+03 TA1E#+02 | 3.36E+03 | ¢ 7.39E+02
Xe-135 1.81E+03 .| . 1:86E+03..|. 1.92E+03 ‘| .~2.46E+03
Xe-137 CLA2E+03 - | 1.22E+04- 1.51E+03 . | " 1.27E+04
Xe-138 ©.8.83E+03 | 413E+03 9.21E+03 -~'| ~ 4.75E+03
Ar-41 | - 8.84E+03 2.69E+03 9.30E+03 |7 . 3.28E+03

* The listed dose factors are for radionuclides that may be détgcted in gaseous effluents, from Reg. Guide 1.109, Table B-1.
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Attachment 3.18

Dose Factors

Pages:
78-179

DOSE FACTORS FOR RADIOIODINES AND RADIOACTIVE PARTICULATE,

IN'GASEOUS EFFLUENTS FOR CHILD*  Ref.'s.2.1cc and f

P

P .
INHALATION FOOD & GROUND

PATHWAY: PATHWAY

. e (mrem m3 (mrem m’ sec
RADIONUCLIDE | per € yr) per uCi yr)

. H-3 1:12E+03 1.57E+03 # -
P32 -2.60E+06 7.76E+10.
. Cr-51 1.70E+04 1.20E+07
Mn-54 1.58E+06 . 1.12E4+09

_ Fe-59 1.27E+06 5.92E408

"~ Co-58 1-11E+06 5.97E+08 -
Co-60 . 7.07E+06 . "4.63E+09
. Zn-65 . 9.95E+05 1.17E+10
- '+ "Rb-86 1.98E+05 8.78E-+09
- - . Sr-89 © 2.16E+06 6.62E +09
. 8190 _ 1.OIE+08 1.12E+11
. 'Y91 . 2.63E+06 6.72E+06
- Zr-95 2/23E+06 - 3.44E+08

Nb-95 6. T4E+05 © 4.24E+08 .

‘ Ru-103 6.62E+05 " 1.55E+08

"Ru-106 .. * 143E%07 . 3.01E+08 . -

Ag-110m - - 5:48E+06 - - - 1.99E+10
C 1131 . ‘ 1.62E4+07 -434E+11
132 ek 1.94E+05 2 1.78E+06
I-133 - '3.85E+06 3.95E+09
1-135 7.92E+05 1.22E407
Cs-134 1.01E+06 4.00E+10
Cs-136 1.71E+05 3.00E+09
Cs-137 9.07E+05 3.34E+10
Ba-140 1.74E+06 1.46E+08
Ce-141 5.44E+05 3.31E407
Ce-144 1.20E+07 1.91E+08

*As Sr-90, Ru-106 and I-131 analyses are performed, THEN use Pi given in P-32 for nonlisted radioniclides.
* The units for both H3 factors are the same, mrem m? per pCi yr
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- .| - Radiological Environmental Monitoring Program Pages:
Attachment 3.19 . : .
T . Sample Stations, Sample Types, Sample Frequencies 80 - 83
[Ref. 5.2.1v, 5.2.1x, 5.2.1t]
. SAMPLE .- DESCRIPTION/ SAMPLE SAMPLE . ANALYSIS ANALYSIS
STATION , LOCATION TYPE. FREQUENCY ;’EYPE FREQUENCY
ON-SITE AIRBORNE AND DIRECT RADIATION (TLD) STATIONS ‘ .
ONS-1 (T-1) 1945 ft @ 18° from Plant Axis Airbomne Particulate Weekly - - Gross Beta Weekly
o o . ~Gamma Isotopic | Quart. Comp.
Airborne '1-131 Weekly
T o . Radioiodine : L : :
’ B . - TLD ~ ' Quarterly . - | Direct Radiation | Quarterly
ONS-2 (T-2) - | 2338 ft @ 48° from Plant Axis, . | Airborne Particulate Weekly “Gross Beta Weekly
P " : . o ) - {'Gamma Isotopic | Quart. Comp.
i : ~Airborne ; 131 Weekly
R i P Radioiodine ) . L - : :
L T . ‘ TLD. Quarterly - Direct Radiation | Quarterly
ONS-3(T-3) 2407 ft @ 90° from Plant Axis Airborne Particulate “Weekly , , - Gross Beta _Weekly
o ’ . : C . .|.Gamma Isotopic. | Quart. Comp.
Airborne . '1-131 Weekly
Radioiodine . .
TLD . - | Quarterly- Direct Radiation- | Quarterly
ONS-4 (T-4) "1852 fi” @ 118° from Plant Axis . | Airborne Particulate: Weekly | . ‘Gross Beta | Weekly -
: N - ' . ‘ Gamma Isotopic  { Quart. Comp.
7] Airborne, R G B Weekly
" | Radioiodine . '
Co L : R 30 -Quanerly Direct Radiation - | Quarterly
ONS-5 (T-5) 1895 fi @,189° from Plant Axis Airborne Particulate Weekly © | Gross Beta . Weekly
SR, : o - I P 1 Gamma Isotopic || Quart. Comp..
’ Airborne . 11131 Weekly
_ | Radioiodine - - -- P . L
- - TLD ) Quarterly ‘Direct Radiation | Quarterly
ONS-6 (T-6) 1917 fr-@ 210° from-Plant Axis - - | -Airborne Particulate . |- Weekly .. |. Gross Beta Weekly
Vo g AR B . A ' | *Gamma Isotopic | Quart. Comp.
- - ~Airborne- . - . 1-131 " Weekly .
Radioiodine “ “f ¢ A C
. a2l . TLD . . Quarterly | Direct Radiation | Quarterly
L T-7. 2103 ft @ 36° from Plant Axis * TLD Quarterly:” | Direct Radiation || Quarterly
T-8. .. ¥ 2208.-ft @ 82° from Plant Axis. TLD ... t_Quarterly. _ | Direct Radiation | Quarterly
T-9 " 1368 fi @-149° from Plant Axis™ TLD " " Quartérly |- Direct Radiation' || Quarterly
T-10 "} 1390-ft @-127° from Plant Axis- - TLD . Quarterly .. .| Direct Radiation || Quarterly
T-11 1969 fi'@ 11° from Plant Axis TLD Quarterly” *| 'Direct Radiation || Quarterly
- T-12 2292 ft @ 63° from Plant Axis TLD Quarterly Direct.Radiation || Quarterly
. e N Al . ; E
. CONTROL AIRBORNE AND DIRECT RADIATION (TLD) STATIONS .
NBF 15.6 miles SSW Airbome Particulate Weekly Gross Beta - Weekly
New Buffalo, MI - Gamma Isotopic || Quart. Comp.
Airborne Radioiodine . 1-131 Weekly
. TLD - Quarterly Direct Radiation | Quarterly
SBN 26.2 miles SE Airbome Particulate Weekly Gross Bela Weekly
South Bend, IN - Gamma Isotopic | Quart. Comp.
\ Airborne Radioiodine 1-131 Weekly
TLD Quarterly Direct Radiation | Quarterly
DOW 24.3 miles ENE Airbome Particulate Weekly Gross Beta Weekly
| Dowagiac, MI : - Gamma Isotopic | Quart. Comp.
Airborne Radioiodine 1131 Weekly
: TLD Quarterly Direct Radiation | Quarterly
COL 18.9 miles NNE Airborne Particulate Weekly Gross Beta i Weekly
. Coloma, MI - o Gamma Isotopic - |. Quart. Comp.
: o Airborne Radioiodine 1-131 . Weekly
- TLD Quanerly Direct Radiation | Quarterly
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Radiological Environmental Monitoring Program

Attachment 3.19 : . o Pages: .
_ Sample Stations, Sample Types, Sample Frequencies 80 - 83
.-~ SAMPLE DESCRIPTION/ SAMPLE SAMPLE ANALYSIS ANALYSIS
. STATION LOCATION TYPE ' “ FREQUENCY “TYPE FREQUENCY
- OFF-SITE DIRECT RADIATION (TLD) STATIONS ..© .~ t . ' . .
OFT-1 4.5 miles NE, Pole #B294-44 TLD Quarterly Direct Radiation | Quarterly
OFT-2 3.6 miles, NE, Stevensville TLD Quarterly Direct Radiation' | Quarterly
Substation ' '
OFT-3 5.1 miles NE, Pole #B296-13 TLD, - Quarterly Direct Radiation | Quarterly
OFT-4 4.1 miles, E, Pole #B350-72 - TLD Quarterly Direct Radiation | Quarterly
OFT-5 4.2 miles ESE, Pole #B387-32 ! TLD - Quarterly Direct Radiation | Quarterly
OFT-6 4.9 miles SE, Pole #B426-1 TLD _ Quarterly Direct Radiation Quarterly
OFT-7 2.5 miles S, Bridgman Substation TLD Quarterly Direct Radiation { Quarterly
OFT-8 4.0 miles S, Pole #B424-20 - . TLD - " Quarterly Direct Radiation | Quarterly
OFT-9 4.4 miles ESE, Pole #B369-214 : TLD - ‘. Quarterly Direct Radiation .. | Quarterly
OFT-10- 3.8 miles S, Pole #B422-99 TLD Quarterly -* | Direct Radiation | Quarterly
OFT-11 3.8 miles S, Pole #B423-12 TLD . Quarterly Direct Radiation | Quarterly
GROUNDWATER (WELL WATER) SAMPLE STATIONS .’ . _ o )
W-1 1969 ft @‘--1'1" from Plant Axis ' + Groundwater Quarterly- | Gamma Isotopic | Quarterly -
- - . ) e Tritium Quarterly
w-2 2302 ft @ 63° from Plant Axis Groundwater - Quarterly Gamma Isotopic | Quarterly
- M A e el . - Tritium Quarterly
W-3 3279 fi @ 107° from Plant Axis .- -Groundwater - -5 Quarterly Gamma Isotopic | Quarterly
o . o ) " co ‘| Tritium Quarterly
w-d 418 ft @ 201° from Plant Axis - Groundwater -~-;| - - Quarterly Gamma Isotopic | Quarterly
, ) R : ‘Tritium Quanterly
w-5 .. '| 404 ft @ 290° from Plant/Axis -+ Groundwater Quarterly Gamma Isotopic | Quarterly
- i T TLoToTa . Tritium Quarterly
W-6, " -~ 424 ft @ 273° from Plant Axis . Groundwater . Quarterly Gamma Isotopic | Quarterly
’ Lo ? R B Tritium | Quarterly
w-7 1895 fit @ 189° from Plant Axis © Groundwater ...[ « Quarterly Gamma Isotopic | Quarterly
: T e . Tritium Quarterly
W-8 .| 1274 ft @ 54° from Plant Axis -, | i Gfoundwatér - * T Quarterly -Gamma Isotopic | Quarterly’
‘A-:.;-l e e e e . :_ . S [Trgum - x Quarterly”
w9 1447 ft.@22° from Plant.Axis ", ~ | ™ Groundwater = - Quarterly, ., | Gamma Isotopic | Quarterly
LT to ; ..~.{ Tritium -~ Quarterly
w-10 4216 ft @ 129° from Plant AXis - Groundwater * Quarterly .. | Gamma Isotopic. | Quarterly
. o ' ' Tritium - . Quarterly
W-11 3206 ft @ 153° from Plant Axis - Groundwater - Quarterly Gamma Isotopic: | Quarterly
. . e - . o . .. | Tritium Quarterly
Ww-12 2631 ft @ 162° from Plant Axis Groundwater » Quarterly - | Gamma Isotopic | Quarterly
C . L o N | Tritium Quarterly _
W-13 2152 ft @ 182° from Plant Axis Groundwater Quarterly Gamma Isotopic | Quarterly
’ ] ) i Tritium Quarterly
w-14 1780 ft-@ 164° from Plant Axis - Groundwater Quarterly Gamma Isotopic | Quarterly
. Tritium - Quarterly
W-15 725 ft @ 202° from Plant Axis Groundwater Quarterly Gamma Isotopic | Quarterly
NPDES well MW-12C e Tritium Quarterly
DRINKING WATER. - o
STI- St. Joseph Public Intake Sta. : Drinking water Once per calendar | Gross Beta 14 day Comp. .
: 9mi. NE - - S Day Gamma Isotopic | 14 day Comp,
: - . B 1-131 - 14 day Comp.
- - - _ Tritium Quart. Comp.
LTW Lake Twp. Public Intake Sta. Drinking water Once per calendar | Gross Beta 14 day Comp.
- 06mi.S |~ . R g ' Day " | Gamma Isotopic | 14 day Comp.
’ Sl - : 1-131 14 day Comp.
Tritium Quart. Comp
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: ' Radiological Environmental Monitoring Program Pages:
Attachment 3.19 : A : :
' - Sample Stations, Sample Types, Sample Frequencies 180 - 83
SAMPLE - DESCRIPTION/ - SAMPLE SAMPLE - ANALYSIS ANALYSIS
. STATION . LOCATION TYPE FREQUENCY |; TYPE - FREQUENCY
SURFACE WATER ) ; : . .
SWL-2 Plant Site Boundary - South _ Surface Water Once per calendar | Gamma Isotopic [; Month. Comp.
~ 500 ft. south of Plant Day Tritium’ ' ' Quart. Comp
.| Centerline "~ "~ i
SWL-3 . .| Plant Site Boundary - North Surface W'ager_ Once per calendar | Gamma Isotopic | Month. Comp.
) ~" 500 ft. nofth of Plant " C - Day | - Tritium Quart. Comp.
" Centerline N - I
. N
SEDIMENT s .
SL-2 Piant Site Boundary - South . Sediment . . Semi-Ann. Gamma Isotopic | Semi-Annual
~ 500 ft. southi of Plant i
Centerline . ; L .
SL-3 Plant Site Boundary - North Sediment Semi-Ann. Gamma Isotopic |' Semi-Annual
~ 500 ft. north of Plant . : .
Centerline
INGESTION~ MILK Indicator Farms® :
‘ Milk Once every 1-131 ' per:sample
15 days Gamma Isotopic |j per sample ‘
- Mil_k R Once every. 131 __|r per sample
S | 15 days Gamma Isotopic | per sample
Milk Once every I-131 ~"|' per sample " -
15 days Gamma Jsotopic [ per sample *
INGESTION - MILK Background Farms® _
o . : o . , ++Milk . Once.every | 1131 - 4 | per sample .,
e,y 215 days - Gamma Isotopic |} per sample
- ) “Milk . ‘| ;Once every 1-131 -Ii.per sample
15 days Gamma Isotopic |' per sample
SAMPLE | . ... DESCRIPTION/ . . .| . SAMPLE " SAMPLE ANALYSIS' | ANALYSIS
STATION - LOCATION ... -|«~:i TYPE. FREQUENCY - TYPE . | FREQUENCY
INGESTION - FISH
ONS-N | 0.3 mile N, Lake Michigan ~ | Fish - edible-portion |, - 2/year .+ Gamma Isotopic ™ [, per sample
ONS-S 0.4 mile'S, Lake Michigan': ~ | Fish —edible portion*"] -~ "2/year Gamma Isotopic:. || per sample
OFS-N 3.5 mile N, Lake Michigan Fish ~ edible portion 2/year Gamma Isotopic || per sample
OFS-8 5.0 mile S, Lake Michigan 2/year Gamma Isotopic |, per sample

Fish - edible portion
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INGESTION: - FOOD PRODUCTS

On Site . .
‘ONS-G Nearest sample to Plant in the Grapes . . Attime of . Gamma Isotopic | At time of
B H . . N . B . 0
- highest D/Q land sector - harvest : : - | harvest
containing media. o
ONS-V : g . ) ] - Broadleaf At time of Gamma Isotopic . | At time of
: ' - ‘ ' i vegetation ~ | harvest - . : < | harvest

Off Site - o -

OFS-G In a land sector containing : - Grapes - At time of Gamma Isotopic | At time of
grapes, approximately 20 miles - - .- - { harvest . . Harvest | _
from the plant, in one of the

- less prevalent D/Q land sectors ) L s . I

OFS-V Broadleaf At time of | .Gamma Isotopic | At time of

vegetation harvest ) N harvest

INGESTION - BROADLEAF IN LIEU OF MILK o

3 indicator samples of broad leaf vegetation - Broadleaf - -| Monthly - Gamma Isotopic | Monthly

collected at different locations, within eight vegetation when available - 1131 - ; when available

miles of the: plant i the highest annual ) ) T ’ o -

average-D/Q land sector. .

} background sample of similar vegetation { - Broadleaf Monthly Gamma Isc:opic | Monthly

grown 15-25 miles distant inone.of | R vegetation . - | when available 1131 ) when available

the less prevalent wind directions. ~ = e

e

Collect composite samples of Drinking and Surface water at least daily. * Analyze panichlafe samp]é filters for gross beta activity 24 or more
hours following filter remdval.-“This will 2llow for radon and thoron daughter decay. If gross beta activity in air or water is greater thap. 10
times 'he yearly mean of comrol samples for any medxum perform gamma isotopic analysw on the individual samples.

If at least three indicator milk samples and one background milk sample cannot be obtained, three indicator broad leaf camples will be
collected at different locations, within eight miles of the plant, in the Tand sector with the highest 'DIQ (refers to the highest annual average
D/Q). Also, oné background broad leaf sample will: be collected 15 o 25 mlles from lhe plam in oné of' the less prevalcm D/Q land sectors.

* The three-milk indicator and two background farms will Ee determined by Lhe Annual Land Use Cerisus and those*that are w111mg tc
participate.. IF it is delerm ned. that the milk ammals are fed stored feed THEN momhly samplmg is appropnate for that time period:

-3 o . . " B
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This Data is directly from our plant-specific Technical Specification. - -

* LLD for drinking water

ot

Attachment 3.20" | Maximum Values for Lower Limits of Detections™® - REMP g j%egs;.
[Ref. 5.2.1v]
Radionuclides | Food Product | Water | Milk | Air Filter Fish Sediment
pCi/kg, wet | pCill | pCi/ll.| pCi/m’ | pCi/kg, wet | pCi/kg, dry
Gross Beta i 4 0.01 o
H-3 2000 |
Ba-140 60 .60
La-140 15| 15
Cs-134 60 15 15 0.06 130 150
Cs-137 60 18 | 18" f ' 0.06 150 180
Zr95 30 - |
Nb-95 15
Mn-54. 15 130
Fe-59 30 260
1 Zn-65 .30 260 .
Co-58 15 130 |
lco60 ) 15 130
1-131 N 1T 0.07 -
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[
i

-+ NOTES

A The Lower Limit of Detection (LLD) is defined as the smallesticoncentration of radioactive material in a sample that will be
detected with 95% probability and 5% probability of falsely concludmg that a blank observation represents a “real” signal:

For a particular measuremem system (which may include radiochemical separation), the LLD is given by the equation:

: rd % B
LD 4667*S : L
E*V* 222% %) -

Where LLD is the a priori lower limit of detection as defined above (as pCi per unit ‘mass or volume). Perform analysis in
such a manner that the stated LLDs will be achieved .under routine conditions. Occasionally background fluctuations,
unavoidably small sample sizes, the presence of interfering radionuclides, or other uncontrollable circumstances may render
these LLDs unachievable. It should be further clarified that the LLD represents the capability of a measurement system and
not as an after the fact limit for a particular mcasuremem

S s the standard deviation of the background counting rate or of the counting rate of a blank sample as
appropnate (as counts per minute). .

E. is the counting efficiency of the detection equipment as counts per transformation (that is, disintegration) - -

V is the sample size in appropriate mass or volume units . .
- 22> s the conversion factor from picocuries (pCi) to transformaions (disintegrations) per minute

Y s the fractional radiochemical yield as appropriate
A is the radioactive decay constant for the particular radionuclide ..;" . - s

At is the elapsed time between the midpoint of sample collection (or end of sample collection period) and time of
counting.
B. Identify and report other peaks which are measurable and identifiable, together with the radionuclides listed in Attachment
3.20, Maximum Values for Lower Limits of DetectionsA,B - REMP.

A 2.71 value may be added to the equation to provide correctlon for deviations in the Poisson distribution at low count rates,
that is, 2.71 + 4.66 x S.
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A ttéchmen ¢ 3'21' Reporting L;ar:/;:llsl \iorro r;1_{rartlc(i%il‘lc>tz:.1;1:t;\;irtnylfec;ncentrations P§g6e: _

Radionuclides Food Product | Water Milk Air Filter Fish
pCi/kg, wet pCi/l pCi/l LpCilm* | -~ pCi/kg, wet

H-3 - 20000 - | - S "
Ba-140 200 300
La-140 200 .| 300
Cs-134 1000 30 .71 760 10 1000
Cs-137 " 2000 50 70 20 ~ 2000
Z1-95 ’ 400 ‘ ‘ '
Nb-95* + 400
Mn-54 1000 130000
Ee-59 400 . 10000
Zn-65 300 v . 120000
Co-58 - - 10007, 130000 -
Co-60 L300 | 10000
1-131 100 (T2 3 - 0.90 "

IF any of the above concentration lev:els are ex;eedéd THEN see ghid;nce cclmtained in step!3.5.2a. for additional

information. i : : - ' D - . : -

v
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Attachment 3.22 On-Site Monitoring:Location - REMP : 27

;i'LDT-e :FLDT 5 ONS-South  ONS-North Surface Water

. LD T- P . SWL-3 - B

2|rONS- Aif ONS-5 g\i;\r/flicze Water l Well W-6 Wiell Well Sediment SL-3 Wl
° . oW | Wellw-1

{ W5 W
- Sediment SL-2 _ J//TLDT-H
Ny, D . & —— R T1

TLDT-3
Air ONS-3'

e v {2

e Q55N "

by =y \JY—‘ VYeII W-3 ;Z;SG
7 [ g -R\ (2 o : .) R :

" -

) LEGEND
ONS-1 - ONS-6: Air Sampling Station
T-1-T-12: TLD Sampling Station
W-1 -W-15: REMP Groundwater Wells
SWL- 2, 3: Surface Water Sampiing Stations
SL-2 SL-3:  Sediment Sampling Stations
ONS-N & S: Fish sampling locations
SG-1, 2, 4 and 5: Non REMP information Wells
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Attachment 3.23 - Off-Site Monitoring Locations - REMP : : 8g8’
. . E N - t
) Legend ‘ ' Coloma’_Substatioﬁ_ B
Offsite REMP Monitoring Locations Background Air/TLD
T - (coL) ; ' Watervliet
OFT-1 - OFT-11: TLD Locations " ColomaRd '
Background Air/TLD Stations Cwes 311-198
Drinking Water Locations S .
Indicator Milk Farm Locations T
Twelve. 1-94
Background Milk Farm Locations Benton Corners 20 Mile Radius
OFS Offsite Fish locations Harbor- )
B.R 94 Millburg , '
L '»
St Joseph E
-.St.Joseph Water M-139. . :
Treatment Plant ~ M-83 -
4 (ST .. . Dowagiac
. T ) R “" Substation
) : | Background
o O_FS—Nonh v Air/TLD
: TLD OFT-3 Sodus . M-51 (DOW)
-4 -
TLD OFT-4 Stevensviie .
TLD OFT-8 Eau |
LD OFT-5 . Linco Rd, Claire . L
D.¢.Cock e Berrion | Mooz
. Uike Townbiyiglear Plane™ « - -'>. % - - -4+ i Berrien - N
Wat:r T?c\:;meﬁt Baroda Berrien Center l
Plant (LTW) Bridgman  Shawnee Rd  Springs M-140 |
TLD OFT-7 J. Monroe o ;
TLD-OFT-10 Snow Rd Indicator Mitk Farms :
: TLD OFT-11" G. G Schuler )
R TLD OFT-8 . . .
TLD OFT-6 New Trov L PR
OFsSoutn’ o oY o Cleveland Rd: e
p . Harbert *. ;1-94 '
New Buffalo Union Pier Buchanan Nnes|
Substation : PR i H .
Background Three .
AIrfTLD Oaks US12  Galien
(NBF) - , -
N !
i ) 01d 31
80/90
31 Bypass
Hwy 20 ‘ .
Hwy 20 Rolling *
) Prairie Hwy 2
Laporte B!a:ckground South Bend
Milk Farm L
- Ray Livinghouse sHwy 2
Hwy 35 R | :
. - Kankakele Station
) Background
s Hwy 23 Air/TLD
(SBN)
' t
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Safety Evaluation By The Office Of Nuclear ;« Pages:
Attachment 3'24; _ Reactor Regulation 89-91.

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
RELATED TO DISPOSAL OF SLIGHTLY CONTAMINATED SLUDGE
INDIANA MICHIGAN POWER COMPANY :
DONALD C. COOK NUCLEAR PLANT, UNIT NOS. 1 AND 2.,
DOCKET NOS. 50-315 AND 50-316 [Ref. 5.2.11] : S
(This is a 10 CFR 50.75 (g) item) = - o

1. INTRODUCTION

By letters dated October 9, 1991, October 23, 1991, Septémber 3, 1993, and September 29, 1993, Indiana Michigan Power
Company (I&M) requested approval pursuant to 10 CFR 20.2002 for the on-site disposal of licensed material not previously
considered in the Donald C. Cook Nuclear Plant Final Environmental Statement dated August 1973. Specifically, this
request addresses actions taken in 1982 in which approximately 942 cubic meters of slightly contaminated sludge were
removed from the turbine room sump absorption pond and pumped to the upper parking lot located within the exclusion area
of the Donald C. Cook Nuclear Plant. The contaminated sludge was spread over an area of approximately 4.7 acres. The
sludge contained a total radionuclide inventory oy 8.89 millicuries (mC]) of Cesium-137, Cesmm 136, Cesium-134, Cobalt-
60 and Iodine-131. .

In its submittal, the licensee addressed specific information requested in accordance with 10 CFR 20.2002(a), provided a .
detailed description of the licensed material, thoroughly analyzed and evaluated information pertinent to the impacts on the
envircnment of the proposed dlSpOSEll of lizensed matﬁnal and committed to follow spec1ﬁc procedures to minimize the tisk
of unexpected exposures. >

EL R P

2. DESCRIPTION OF WASTE e . v -

The wrbine room sump absorptlon pond is a collection place for water released from the plam S turbme room sump. The
contamination was caused by 2 primary-to-secondary steam generator leak that entered the pond-from the turbine building
sump, a recognized release pathway. Sludge consisting mainly of leaves and. roots mixed With sand, built up in the pond.
As a result, the licensee dredged the pond in 1982. The radioactive sludge removed by the dredging activities was pumped
10 a containment area located within the exclusion area. The total volume of 942 ¢ubic metets of the radioactive sludge that

~ was dredged from the botiom of the turbine room absorption pond was subsequently spread and made into a graveled road
over the upper parking lot area of approximately 4.7 acres.

~ The principal radionuclides identified in the dredged material are listed below. ) Cone -

TABLE 1

NUCLIDE ACTIVITY (mCi) ACTIVITY (mCi)
(half-life) 1982 | 1991

BeCs (13.2 d) 0.03 NA*

%Cs (2.1y) - 2.34 0.18

¥Cs (30.2 y) 5.59 | "4.57

9Co (5.6 y) 0.90 0.27

B1(8.04d) 0.03  NA*
TOTAL: , 8.89 5.02

v

* NA: not applicable due to decay. .
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RADIOLOGICAL IMPACTS

The licensee in 1982 evaluated the following potenttal exposure pathways to members of .the general pubhc from the
: radlonuchdes in the sludge : .

(1) external exposure caused by groundshine' from the disposal site;
(2) internal exposure caused by inhalation of re suspended radionuclide;

(3) internal exposure from ingesting ground water.

The staff has reviewed the lrclensee s calculational methods and assumptions and finds that they are .consistent with
" NUREG-1101, “Onsite Dtsposlal of Radioactive Waste,” "Volumes 1 and 2, Novemllaer 1986 and February 1987,
respectively. The staff finds the assessment methodology acceptable. Table 2 lists the doses'calculated by the licensee for

the maximally exposed member of the public based on a total activity of 8.89 mCi disposed in that year.

TABLE 2
Pathway Whole Body Dose Recelved by
Maximally Expospd Indmdual
. : ‘ (mrem/year) . i
Groundshine - I S 094 o
Inhalation ' R .0.94
Groundwater Ingestion ) 0,73 -
Total 2.-61i

On July 5, 1991, the hcensee re-sampled the onsite disposal area to assure that no srgmﬁcant xmpacts and adverse effects had
occurred:- A counting procedure based on the appropnate environmental. low-level doses was used by the licensee; however,
no actmty was detected-during the re-sampling!. This’is consistent with-the original acttvrty of the material and the decay
time. The 1991 re-sampling process used-by. the licensee confirms that the emllronmental 1mpact of the 1982 dtsposal was
very small The staff fmds the hcensee s methodology acceptable AR : |- .

. . R v
ENVIRONMENTAL FINDING AND CONCLUSION ' _ o l e il ‘l
The staff has evaluated thie envifonmental impact of the proposal to leave in place approximately 942 cubic meters of slightly
contaminated sludge underneath the-upper park.ng lotion the Donald C. Cook- Nuclear P]ant site. - P
In 1982,-the licensee evaluated the potentlal exposure to members of the general publlc from the radtonuchdes in the sludge
and calculated the potential dose to the maxrmally exposed member of the public, based lon a total actmty of 8.89 mCi
disposed in that year, to be 2.61 mrem/yr. The staff has reviewed the licensee's calculational methods and assumptions and
found that they are consistent with NUREG- 1101, Onsite Disposal of Radioactive Waste, Volumes 1 and 2,'November 1986
and February 1987, respecttvely The staff finds the assessment methodology acceptable( For comparison, the radiation
from the naturally occurring radionuclides in soils and rocks plus cosmic radiation gives a person in Michigan a whole-body
dose rate of about 89 mrem per year outdoors. Subsequent licensee sampling in 1991 identified no detectable activity. The
staff-evaluated' the licensee's sampling and analysis methodology and finds it acceptable; The results, of the 1991 re-
sampling by the licensee, confirm that the envrronmemal tmpact of the 1982 disposal was very small.

Based on the above the staff finds that the potential envrronmemal impacts of leaving the contammated sludge in place are

insignificant. With regard to the non- radtologlcal impacts, the staff has determined that lea'vmg the soil in' place represents

the least impact to the environment.
it
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CONCLUSION o , o . ]
Based on the staff's review of the licensee's discussion, the staff finds the licensee's proposal to retain the material in its
present location as documented in this Safety Evaluation acceptable. Also, this Safety Evaluation shall be permanently
incorporated as an appendix to the licensee's Offsite Dose Calculation'Manual (ODCM), and any fuzure modifications shall
be reported to NRC in accordance with the applicable ODCM change protocol.

1&M letter from E. E. Fitzpatrick to the NRC Document Control Desk, September 29, 1993

Therefore, the licensee's proposal tg consider the slightly contaminated sludge disposed by retention in,place in the manner
described in the Donald C. Cook Nuclear Plant submittals date October 9,.1991, October 23 1991, September 3, 1993, and
September 29, 1993, is acceptable. . . - L . » o

The guidelines used by !ﬁe NRC staff for onsite dispesa] of licensed material andl Ihe"sra“ff‘s epaluaﬁon'of ho/w each guideline
has been satisfied are given in Table-3. . . . - .. .

Pursuant to 10 CFR 51.32, the Commission has determined tha[ grammg of thlS approval w1[1 have no 51gn1ﬁcant 1mpact on
the environment (October 31, 1994 59 FR 54477)

S

Principal Conmbulor I ans

Date: November 10, 1994

e TABLE3 -

20.2002 GUIDELINE FOR ONSITE = o . STAFF'S EVALUATION

-DISPOSALY - Co . h
The radioactive material should be disposed of in such”~ | 1.” Due to the nature of the disposed material, recycling to the
a manner that it is unlikely that the matenal would be . general public is not considered likely.
recycled. =~ e ‘ “ ‘ :‘. [ ) “: L S
Doses to the total: body and any body organ of a ++ .| 2. This guideline was addressed-in ,Table,Z.' Although the
maximally exposed individuals (a-member of the . . -+ 2.61 mrem/yr-is greater than staff's guidelines, the staff.
general public or a non-occupationally exposed worker) .| . finds:it acceptable due to 9 yrs decay, followmg analysis and
from the probable pathways of exposure to the dlsposed the expected lack of act1v1ty detected in [he 1991 survey.
material should be less than 1 mrem/year. S . o oo
Doses to the total body and any body organ of an - | 3: Because the material will-be land-spread, the staff'considers
inadvertent intruder from the probable pathways of .. ~'the maximatly. exposed;individual scenario to also address
exposure should be less than 5 mrem/year. the intruder scenario.
Doses to the'total body and any body organ of an ‘ “Even if recyclmg were t6 ‘occut’aftér release from regulatory
individual from assumed recycling of the disposed’ "~ “control, the dose to'a maximally exposed member of the
material at the time the disposal site is released from : pub'hc is not expected to exceed’]l mrenyyear, based on -
regulatory control from all likely pathways of exposure | = exposure skeharios considered in this analy31s
should be less than 1 mrem. o
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