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- INTRODUCTION

ThlS report dlscusses the radioactive dlscharges from Unit 1 and
Un1t 2 of the Donald C. Cook Nuclear Plant during 2003. This is
in accordance with the requirements of Donald C. Cook Nuclear
Plant Technical Spec1f1cat1on 6 9 1.7.

’,The table below summarizes the pertlnent statistics concerning

the . Plant's operation durlng the "period from January 1 to
December 31, 2003. The data in this table and the descrlptlve

“information on plant operatlon are based upon the respective

Unit's Monthly Operating Reports, Performance Indlcators and
Control Room Logs for 2003.

Parameter Unit 1 Unit 2

Gross Electrical Energy Generation| 6,799,373 7,340,330
(MWH) : : '

Unit Service Factor (%) 74.1 75.5

Unit Capacity Factor - MDC Net (%) 75.0 76.6

Unit 1 entered the reporting period in Mode 1 at 100 percent (%)
Rated Thermal Power (RTP). Small power adjustments were made to
facilitate main turbine valve testing throughout the year. On
1/15/03 the unit experienced a Turbine Trip/Rx trip from 100%
RTP due. to Main Transformer fire. The transformer was replaced,
the unit attained criticality on 2/4/03 and returned to 100% RTP
on 2/6/03. On 4/24/03 the unit was manually tripped due to
lowering vacuum, degraded circulating water conditions caused by
an alewife intrusion event.” An Alert was declared at this tlme

. due to influx of material in the screen wash system resultlng in °

decreased Essential Service Water flow to all Emexrgency Diesel

" Generators. Alert was exited on 4/25/03. The unit attained

criticality on 5/27/03 and returned to 100% RTP on 5/30/03. On
10/18/03 the unit was shutdown and the scheduled U1C1l9 refueling
outage commenced. The unit attained criticality on 11/25/03 and
reached 100% RTP on 12/1/03. The unit exited the reporting
period at 100% RTP. ' o

. Unit 2. entered ‘the reporting perlod in Mode 1 at 100« RTP.

Small power adjustments were made to facilitate main turbine

" valve testing throughout the’ year. .On 1/26/03 the unit was

manually shutdown due to.entering the Limiting Condition for
Operation (LCO) associated with 2 CD Emergency Diesel Generator
being inoperablé. The LCO for 2 CD Emergency Diesel Generator
was exited on 1/27/03. The unit’attained crltlcallty on 1/29/03
and achieved 100% RTP on 1/31/03. On 2/5/03 the unit
experienced a reactor trip due to feedwater/steam flow mismatch
associated with loss of 24 VDC power. The power 'supply was
replaced and the unit attained criticality on 2/14/03 and
reached 100% RTP on 2/16/03. . On 4/24/03 the unit was manually

_tripped due to lowering vacuum, degraded circulating water

conditions caused by alewife intrusion event. An Alert was

" declared at this time due to influx of material in the screen

wash system resulting in decreased Essential Service Water flow
to all Emergency Diesel Generators. Alert was exited on
4/25/03. The unit entered scheduled U2Cl4 refueling outage from
forced outage on 5/5/03. The unit attained criticality on
6/19/03 and 100% RTP was achieved on 6/26/03. On 8/13/03 the
unit was manually shutdown due to a steam leak found on
feedwater check valve 2-FW-118-2. The unit attained criticality
on 8/28/03 and 100% RTP was achieved.on 8/30/03. On 12/14/03




II.

from 100% power due to a low steam generator level coincident with
feed flow less than steam flow, which occurred during maintenance
activities. The unit exited the reporting period in Mode 3.

RADIQACTIVE 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 Radiocactive Effluent Release Report. Appendices A1l.1
through A2.4 of this report present the information in accordance
with Section 6.9.1.7 of Appendix A to the Facility Operating
Licenses, as specified in the Technical Specification, Regulatory
Guide 1.21 and 10 CFR Part 50, Appendix I.

The "MIDAS System" is a computer code that calculates doses due to
radionuclides that were released from the Donald C. Cook Nuclear
Plant.

All liquid and gaseous releases were well within Offsite Dose
Calculation Manual limits and Federal Limits.’

There were no abnormal liquid or gaseous releases.

Liquid Releases

During 2003 there were 82 liquid batch releases. During the first
quarter there were 11 liquid batch releases. During the second
quarter there were 25. During the third quarter there were 20.
During the fourth quarter there were 26.

Estimated doses (in millirem) to maximally exposed individuals via
the 1liquid release pathways are given in Appendix 1.2 of this
report.

Gaseous Releases

During the first quarter of 2003 there were six batch releases
from Waste Gas Decay Tanks (GDT) and 133 Containment Pressure
Reliefs (CPR). During the second quarter there were six batch
releases from GDT, two from containment purge and 57 CPR. During
the third quarter there were three batch releases from GDT, one
from containment purge and 144 CPR. During the fourth quarter
there were four batch releases from GDT, one from containment
purge and 69 CPR. CPR continue to be listed as batch releases in
accordance with NRC inspections 50-315/89016 (DRSS) and 50-
316/8917 (DRSS). There were a total of 19 GDT, four unit purges
and 403 CPR during 2003. ’

In calculating the dose consequences for continuous and batch
gaseous releases during 2003, 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 1.2 of this
report.
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III.

Solid Waste Disposition

There were 20 shipments of radioactive waste made during 2003.
This included . shipments made from the site and the wvarious
radloactlve waste processors to the ultimate disposal site.

METEOROLOGICAL

Appendices A2.1, A2.2, A2.3, 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 2003.

Iv.

Hourly - meteorologlcal data is available - for review and/or
inspection upon request. . .

OFFSITE DOSE CALCULATION MANUAL (ODCM) CHANGES

The Offsite Dose Calculatlon Manual : PMP-GOlOAOSD—001, was not
changed durlng the report period. Corrections were made to this
procedure in .accordance . with . PMP-2010-PRC-002, ' Procedure
Correction, Change, and,Rev1ew. The reasons for the corrections

-are documented on ‘the ‘procedure Review and Approval Tracking Form.

These corrections ‘did not reduce the accuracy or reliability of

dose calculations or setpoint determinations.  Appendix 3.0
contains the revised ODCM with corrections indicated;by;marginal
bars. Plant Operations Review Committee approval is not required

.for procedural "corrections’ although there is an evaluation and

effectlveness review as well as a 'technical review performed

TOTAL DOSE

Section 3.2.5 of the ODCM requires that the dose ‘or dose

commitment to a real individual from all wuranium 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 2003 was well within the

ODCM limits. Measurements using thermoluminescent dosimeters at

11 offsite stations indicate that the dose due to direct radiation

is negligible compared to preoperational doses and current

background 1levels. This is fully evaluated in the Annual

Radiological Environmental Operating Report for 2003.

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, the quarterly total body dose from liquid effluents,
the quarterly critical organ dose from liquid effluents, and the
direct radiation monitoring program. These quarterly values will

* be summed and compared to the annual 1limit. The table -that

follows here represents the above verbal description:



Dose 1%° Quarter [ 2™ Quarter | 3™ Quarter | 4™ Quarter
Total Body or any 1.22E-02 3.29E-02 6.51E-02 2.66E-02
organ {I&P)
Total Body (Air) 1.40E-04 5.40E-03 8.30E-04 4.30E-04
Skin (Air) 4.30E-04 2.80E-02 3.90E-03 7.30E-04
Total Body {(liquid) 5.09E-03 2.15E-02 6.49E-03 1.11E-02
Maximum organ (liquid) | 5.29E-03 2.39E-02 6.94E-03 1.50E-02
Direct Radiation 0.00E+00 0.00E+00 0.00E+0Q0 0.00E+00
Total 2.32E-02 1.12E-01 8.33E-02 5.39E-02
Cumulative Total Dose (Total Body or any other organ) mrem 2.72E-01
Annual Dose Limit (mrem) 2.50E+01
Percent of Limit 1.09E+00
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.
VI. 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 Donald C. Cook Nuclear Plant Units 1 and 2 performed
their intended design function with no demonstrable adverse affect
on the health and safety of the general public.
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2003 Effluent and Waste Disposal Annual Report

SUPPLEMENTAL INFORMATION

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

1

1.1

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;2A During any calendaf yéaf, to < 10 mrad for gamma
radiation and <€ 20 mrad for beta radiation.

Todines -~ Particulates

The dose to a member of the public from radioiodines,
radiocactive 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 ény calendar year to £ 15 mrem to any organ.

Liqﬁid Effluents

The doése or dose'tommifmehtlto an individual from
radioactive material in liquid effluents released to

‘unrestricted areas shall be limited to the following:

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

1.3.2 During any calendar year to < 3 mrem to the total
body and to £ 10 mrem to any organ.

Al.1-1



2003 Effluent and Waste Disposal Annual Report

Total Dose

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.

MAXIMUM PERMISSIBLE CONCENTRATIONS
Gaseous Effluents

The dose rate due to radiocactive 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 radioactive
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 radioactive 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 10" pCi/ml total activity.

Al.l-2
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2003 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.

MEASUREMENTS and APPROXIMATIONS of TOTAL RADIOACTIVITY
Fission and Activation Gases

Sampled and analyzed on a 4096 channel analyzer and HpGe
detector. Tritium analysis is performed using liquid
scintillation counter.

Iodines

Sampled on iodine adsorbing media and analyzed on a 4096
channel analyzer' and HpGe detector.

Particulates

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.

Al.1-3



2003 Effluent and Waste Disposal Annual Report

BATCH RELEASES

Liquid

5.1.1 Number of batch releases:

releases in the 1°*° quarter, 2003
releases in the 2™ quarter, 2003

releases in the 3™ quarter, 2003
releases in the 4™ quarter, 2003

PNt
Aol

5.1.2 Total time period for batch releases:
12846 minutes

5.1.3 Maximum time for a batch release:
210 minutes

5.1.4 Average time period for batch release:
157 ﬁinutes

5.1.5 Minimum time period for a batch release:

16 minutes

5.1.6 Average stream flow during periods of release of
effluent into a flowing stream:

7.36E+5 gpm circulating water

Al.l-4
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2003 Effluent and Waste Disposal Annual Report

Gaseous

5.2.1 Number of batch releases:

[ ad

39 releases

releases
8 releases
releases

()]
wn

|\'ll-'
i

in the
in the
in the
in the

lst
2nd

3td
4ch

quarter,

quarter,-

quarter,
quarter,

2003

2003

2003
2003

Total time period for batch releases:

19146 minutes

Maximum time for a batch release:

643 minutes

Average time period for batch release:

44.9 minutes

Minimum time period for a batch release:

10 minutes

Al.1-5



2003 Effluent and Waste Disposal Annual Report

ABNORMAL RELEASES
Liquid

6.1.1 Number of Releases:

Gaseous

1%® Quarter 2™ Quarter 3™ Quarter 4™ Quarter
0 0 0 0
6.1.2 Total activity released (Ci):
1%% Quarter 2™ Quarter 3™ Quarter 4 Quarter
0 0 0 0
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):
1°® Quarter 2™ Quarter 3™ Quarter 4 Quarter
0 0 0 0

Al.1-6
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2003 EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
GASEQUS EFFLUENTS-GROUND LEVEL RELEASES

- "CONTINUOUS MODE

- - - e 4 SR R e P EE A e T D TP WP TP D R WP e R M e W A D W D W S S G 6 4R S D D D R AR R W R YD G e e D A G A e e
- - o - wn = " o T - A E— - e 4 4B G A D AR MR R A AR G G W R R WP P S e e e G B P ST S AR TR P S G G e G e S S N P D e e e e e

| H3 | ci | 2.68E+01 ‘| 3.65E+01 | 3.21E+01 | 3.79E+01 |
| kmes ] i | ceecmeme | 1.86E402 | mecemme | memmemee |
| xe133 | ci | 2.008400 | 1.78E+01 | 1.328400 | ---e-ooe |
|Total for Period | Ci | 2.88Es01 | 2.40E+02 | 3.34B401 | 3.79E+01 |

o - . - - . S - e 4 . . . v S SR D SR R D MR R e R A MR R D D W P TP WP R S WP UM O D WD MR G A SN S W TE G S e G S S S e Y Y T D U S G S e e e W e

- - - - - G > S D D R P T e = em D MR TP P R R e G s e R S Ee R R S P A G S L D R R D T P R TP S MR D M AT TR Y T R D e e e e

|2. IODINES | | | | | |
| 1132 | ci ] ~e-e---- | 2.38E-05 | ~------- | 6.16E-06 |
|Total for Period | €i | -------- | 2.38E-05 | ~-------- | 6.16E-06 |

- - - > - . = T D TR S T P TR P e Pm S G e G e s L S GG R WP P P T S e R D G B T A SR T = T M Gm T m Sm A TR W W e e e

- - - - — - - > . . W N D D SR D R R R R SR R D R R T W Y S D S R e R ST e T R e e e GG D G D R D D R R D -

| coso | e | -------- | 1.46E-08 | ~------- | -------- |
| Tes137 ] @i | emeeeee= | 5.09E-07 | 9.56E<08 | -=--=--- |
| *ncriom | €h | cmmemme ] 1.78E-08 | cmemeeme | cmeeeme |
|Total for Period | Ci | ------e- | S$.41E-07 | 9.56E-08 | =ee-e-m- |

- - - - - o . =t S R W T A G S W R e D S S e SR e N S R R R M P e M TR S e S S P wY S P G USRS T R R MR R T W

* DENOTES SUPPLEMENTAL ISOTOPES

Al.1-7



2003 EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
GASEOUS EFFLUENTS-GROUND LEVEL RELEASES
BATCH MODE

o e . . . . - e A e W e S = e e MR M P AP T M D W A A T W e S Em e e e an P M R AR 4P A T W W = M e M MR e B A e m o e e w

e A . e S = E B T B M A B T MR M e e e P e M T A S S e . S = e e A e P e P My WP D M R M W S e S s e e Mmoo

- - - . =— b S =B B =t Y S T A WR W B P AR A N M ML M AR W W W YR S e e e P M AP A M P R MR e R M M D T YR D = e R e e e M e e e e

| H3 | ci | 1.09-01 | 7.47E-01 | 2.33E-01 | 1.98E-01 |
| amar | ci | 8.78E-02 | 1.73Es00 | 1.40E-01 | 1.20E-01 |
| kResM ] €1 | eeceemmm | cmmmeeee | aceeeeme | 1.238-03 |
| kmes | ci | s.saE-01 | 1.67m+00 | 4.s72-01 | 3.57E-01 |
| kw3 | Ci | 4.32B-03 | 3.76E<03 | eeecmemm | eeeeoeoe |
| xE13aM | ci | 2.76E-03 | 3.63E-03 | -------- | 5.76E-03 |
| xe13s | ci | s.36E-01 | 2.55E+00 | 5.38E-01 | 6.20E-01 |
| xe1ss | ci | 1.208-02 | 3.61E-02 | 5.42E-02 | 1.708-02 |
|Total for Period | Ci | 2.11E+00 | 6.75E+00 | 1.46E+00 | 1.32E400 |
|2. toozmes | 1 1T
|Total for period | €L | —memcmmm | mmmccmme | mmmmmmme | mmemeeen )

e a e A s - . W wh e T Y S N = T S MR MR e AR W AR YR R B AR D =S T W s e M am P e  m e o P . A e W W D M W S s e e = = e e

e > = e s v . - e Y S e . W R AR M D B W AR M MR G YR S e SR Mk e e = r ar WP = P am = . = AP P A TP M B AP A M e e e e =

et e s e e e . e e e o - e = = ) R e D B P B M W M S S W e W W M W W W W W W W YD R L e e e e e - -

. - . . . . e 4B M s . S S W M W aw P P M W R MR W AR MR s s P e P by = . e = = S W MR e W W e

Al.l1-8
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2003 EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
GASEOUS EFFLUENTS-SUMMATION OF ALL RELEASES

- - - e G S S W e e Gn e e R GG D R s 4P e G P S G G ED D e A S D e e e e e e e e e e G D e S b S G e e = e e

| | Units | 1st | 2nd | 3rd | 4th |Est. = |
I | | Quarter | Quarter | Quarter | Quarter |Total |
. . a I I I | |Error, |
|A. |FISSION AND | | | | | | |
| |ACTIVATION GASES | | | | | | |
|1.|Total Release | ci | 3.99E400| 2.20E+02| 2.55E+00] 1.12E+00| 33.9 |

2.|Average release |uCi/sec| 5.14E-01| 2.67E+01| 3.21E-01| 1.41E-01| |
|rate for period | | | | | | |

|3.|Percent of |%* Gamma| 4.79E-03| 1.74E-01| 2.92E-01| 1.60E-02] |
| |applicable limit | Beta | 5.91E-03| 6.61E-01| 5.86E-01| 5.82E-03| |

O e L L R R T R e e e Y

"|2.|Average release |uCi/sec| 0.00E+00| 3.03E-06| 0.00E+00| 7.75E-07| |
|

|rate for period | | | | | | |

i e > R P e G S L W WD R e SR e Gt e e e o S K e G A e e N G D G ML D D S D D D R R T S = e S e e -

- 8 An e - > e v e S S D W S NS Y EE MR W P D R D R e W PR R R G SR L D R W D 4 SV R S mm e Gm G S W L R Ee Gm e e e Cm e e M
e A v e G G e s e e R G e T T N R D R D S R R W T e e s e S S S A D S R A P P Y R e W e e e e

- s e s e dm S e D S SY e P S S R R S M S D S P e e P S Gn D Gm e MR R D R SR D R R M e e e e e

1.]|Particulates with Ci 0.00E+00) 5.24E-07| 9.56E-08| 0.00E+00| 15.2
half lives>B8 days

2. |Average release uCi/sec| 0.00E+00| 6.66E-08| 1.20E-08] 0.00E+00
rate for period

3.]|Percent of % 0.00E+00| 3.19E-02| B8.6BE-01| 0.00E+00
applicable limit '

|4.|Gross alpha ci <8.97E-07|<8.47E-07|<1.03E-06|<9.02E-07 |

| radioactivity |

|D. | TRITIUM I I I | I I |

|1.]Total Release | ci | 2.70E+01] 3.73E+01| 3.23E+01| 3.80E+01] 10.6 |

- . e e R A M S A B A TP e Y P am e G W e Sk A T R R R MR M D R MR R P MR T P TR T “m L G L W G - -

2.|Average release = |uCi/sec| 3.47E+00| 4.74E+00| 4.06E+00| 4.78E+00| N
|rate for period | | ' | | |- | |

|3.|Percent of | % | 6.05E+01]| 7.94E+01| 6.23E+01| 9.19E+01]| |
| lapplicable limit | | ] | | | |

Al.1-9



2003 EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
LIQUID EFFLUENTS
CONTINUOUS MODE

e > s s > > . e e W P WP M S R R B W = D S w e N e e R e S e G e = = e T R e e e e e W e e e

| H3 | ci | 1.76E+02 | 5.41E+02 | 2.75E+02 | 2.52E+02 |
| maza | ci | 6.228-05 | 3.238-06 | 9.66E-05 | 1.90E-04 |
| “ems1 | ci | 6.028-05 | 4.538-04 | 7.03E-05 | 5.10E-04 |
| mvsa | ci | 1.08E-05 | 1.04E-04 | 1.12B-04 | 1.76E-04 |
| rEss | ci | 9.89E-04 | 8.278-04 | 1.64E<03 | ---e--on |
| cosz7 | ci | 1.14E-06 | 3.438-06 | 2.69E-06 | 2.01E-06 |
| coss | ci | 1.708-03 | 2.858-03 | 1.478-03 | 3.21E-03 |
| coso | ci | 1.258-03 | 2.128-03 | 2.028-03 | 3.17E-03 |
| zwes | ci | -------- | 7.958-05 | 2.738-04 | 1.00E-04 |
| zmes | ci | 5.528-05 | 7.71E-05 | 1.108-04 | 7.60E-05 |
| wsss | ci | 6.04E-05 | 2.738-04 | 2.758-04 | 1.97E-04 |
| acizoM | ci | 3.44E-04 | 4.59E-04 | 3.098-04 | 3.06E-01 |
| sN113 | Ch | ememmemm | mmecce | 1.4SE<05 | cemmmmee |
| 'smi22 | ci | 4.73E-03 | 8.56E-03 | 3.47E-03 | 6.38E-03 |
| sm12s | ci | 4.24E-03 | 7.29E-03 | 4.578-03 | 6.76E-03 |
| 1131 | Ch | 2.91B-05 | cemecmem | mmmmmm | mmmmeeem ]
| csiza “1ci | eee-e-- | 1.62E-04 | 2.31E-05 | 2.915-04 |
| es136 | @i | eeemeom | cmcccce | emmeeeee | 1.73E-06 |
| cs137 | ci | s5.598-06 | 6.876-04 | 1.628-04 | 2.328-03 |
| “aczosM | ci | 4.04E-06 | 5.38E-06 | -------- | 9.09E-06 |
| *sN117M | Ci | --=e--e- | 3.30B-04 | 7.778-05 | 4.438-05 |
| *sB122 | Ci | --we-=we | 2.93E-06 | -------- | 2.07E-0a |
| +sB126 | €L | cmmecee | 3.17B-08 | ceemmemn | ememmeee |
| *xE133 | Ci | ---s---- | 9.13E-06 | 1.80E-05 | 2.158-05 |

* DENOTES SUPPLEMENTAL ISOTOPES
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2003 EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

- - s s e e e e S S ) S S G e R M S S R R S M s AR e D S D e e = e N R R R T e e = e e = e - =

A.|FISSION AND
ACTIVATION
PRODUCTS

3rd
Quarter

4th
Quarter

- - e e e e S S P D S R D D D D D SN S MR M R R D D AL G D P G e S e TP S G ER GE W E R Y e e A S e e

|2.|Average diluted
| |concentration
| |during period

Juci/ml

- . e e T D T e T P en R MR Wh R A e e R AR e e P W A P R T P SR R A R SR R S SR Y AP W T TR A P W TP A M MR R W A e R M e e e e e

|3.|Percent of
| |applicable limit

- - - e e s S S S S D SR e SR R R S R R R e G G R R D S R S L S e S S e M G = e e e M SV R W e e e e e

- e e G e e e . G D AL S S P S D D EE D R D S R SR R G A e R N M e 4 D e S A R D S S R R G e e e e e e AR YR TR D B R R e e e e

Average diluted
concentration
during period

Percent of
applicable limit

DISSOLVED AND
ENTRAINED GASES

BATCH MODE
ist 2nd
Quarter Quarter

| 1.35E-02| 2.43E-02

| 2.71E-09| 2.73E-09
| N

I I

| 2.86E-02| 3.70E-02

I I

I I

| 1.76E+02| 5.41E+02

| 3.52E-05| 6.07E-05

I

I

| 3.52E+00| 6.07E+00

- o - = e e -

- = -

- e e e e o e e we e D G G e = S e R S e Gp P W ER TP WP R Ee TP W e Ue b e e e A S G G GE D L R W S S e e e e .

2. |Average diluted
concentration

| during period
—mmmmmmmmmmeeeeszeees
3. |Percent of
applicable limit

GROSS ALPHA

RADIOACTIVITY

TOTAL RELEASE

E.|VOLUME OF WASTE
| RELEASED

- - .- -

| F. |VOLUME OF

| |DILUTION WATER
| |USED DURING

| |PERIOD

- e e —- - ——--———--—_-_m------
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2003 EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES
CONTINUOUS MODE

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

| | Quarter | Quarter | Quarter | Quarter |Total

| | |Errorx, %
|A.|FISSION AND | | |

| ACTIVATION | |

| PRODUCTS | I
|1.|Total Release | ci | 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| N/A |

|2.|Average diluted |uCi/ml | 0.00E+00]| 0.00E+00| 0.00E+00| 0.00E+00|
| ]concentration | I I I | - I
| |during period | I | I I |

|3.|Percent of $ | 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00]
| |applicable limit | | | | | |

|2.|Average diluted |uCi/ml | 4.18E-11| 9.43E-10| 3.21E-11| 4.21E-11| |
| |concentration | | | | | | I
| |during period | | | | | | |

|3.|Percent of | % | 4.19E-06| 9.44E-05| 3.22E-06| 4.21E-06|
| Japplicable limit | | | | | | |

|C. |DISSOLVED AND | | | | I | |
.| |ENTRAINED GASES | | | | I I I

- e o o . > e = . = e . = = e e e M e en e e e e R AR S N P R W e T M e e e e W

|2.]|Average diluted |uCi/ml | 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| I
| |concentration | | | I I I
| |during period | | | [ | | I
|3.|Percent of | % | 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00]| |
| |applicable limit | | | | I |

-t ot n . = . W e ey o o A TP T B M B E e e R W W W M M P e e e W e W B W M 4T M A e M e e e e e mww

- o e w w m e e W W M M T T W A W e R W B M M e e e MR T W e e e e e e e

|D.|GROSS ALPHA | ci I

| |RADIOACTIVITY | | ! | | |
| |TOTAL RELEASE | |

|E.|VOLUME OF WASTE | Liters| 1.20E+07| 4.97E+07| 1.79E+07| 1.42E+07| 2.00 |
| |RELEASED I | I I I | |
|F. | VOLUME OF | Liters| 4.51E+11| 2.84E+11| 7.43E+11| 3.87E+11| 3.48
| |DILUTION WATER |

| |USED DURING |
| |PERIOD |
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Revised 2002 EFFLUENT AND WASTE bISPOSAL ANNUAL REPORT
LIQUID EFFLUENTS
CONTINUOUS MODE

- - - = P T T P T AR M S TS T D W N R L ek G e e e e O S B R e e e e e e S e P R e e e e e e = e T e e e W e e
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| H3 ] ci | 2.18E+02 | 2.28E+02 | 6.90E+01 | 1.75E+02 |
| maza | ci | 1.898-08 | 21.72E<03 | -ccmeeen | <eeeoeee |
| Temsr i | mememo ] 2.88B04 | cmeemeee | oilITTTT
| wmvsa | ci | 1.54E-03 | 7.51E-04 | 1.43E-05 | 8.44E-06 |
| Fess | ci | 4.59E-04 | 1.01E-03 | 8.05E-04 | 6.49E-04 |
| coss | ci | 2.598-02 | 4.078-02 | 2.82E-03 | 7.04E-04 |
| coso | ci | 1.718-03 | 4.938-03 | 6.878-0¢ | 9.83E-04 |
| zmes | i | --e--ee- | 9.538-05 | ------=- | 1.13E-05 |
| mess . |ci | 1.338-05 | 2.43-04 | 6.20E-05 | 3.01E-05 |
| TaciioM . ei | cmcecoo | 2.84E-08 | 2.03E-08 | 1.27E-04 - |
| cos7 | ci | 1.098-05 | 2.00E-04 | 4.94E-06 | --r---um |
| siza . | ci | 1.408-02 | 6.108-02 | 2.62E-04 | 1.298-04 |
| sm2s | Gi | 5.278-03 | 4.718-03 | ----e--- | 1.35E-08 |
| 7E132 | G | eeeeemem | 2.76B-05 | cemeemem | ceeeeeee |
| 1131 | ci | 1.32E-05 | 5.608-03 | e-cmcem- | =e-ecoee |
| 1232 1 ci | memmeeme | 8.13E-05 | seemeeem | memeeeen |
| €137 ] €L | A4.07E-05 | ccmcmmee | mmemmme | ammmemee |
| *AGLOBM | €L | ecmmcoe | 3.B6E-08 | eemmmee | cmmmeee |
| *sB122 | i | 3.828-08 | 3.12B<03 | ceeecmer | ceemcoee |
| sswi17M | ci | 9.18E-06 | 5.61E-04 | 4.408-06 | ----e-on |
| +88126 | €L | 3.08E-05 | ceocmmom | cmmmccee | memeeem |
| #XE233 | €L | cmemmemm | 3.92E-08 | emememme | meememen |

. T R T I T R R A

* DENOTES SUPPLEMENTAL ISOTOPES .
Updated 4™ quarter FeSS values and corrected H3 transposition error.
Al1.1-13



Revised 2002 EFFLUENT AND WASTE DISPOSAL ANNUAL REPORT
LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES

BATCH MODE
Units | 1st 2nd 3rd | 4th |Est.
| Quarter | Quarter | Quarter | Quarter |Total
| | |Error, %
|A.|FISSION AND I I I |
ACTIVATION | I I
PRODUCTS | I I
|1.|Total Release | ci | 4.95E-02| 1.25E-01| 5.06E-03| 2.78E-03| 11.9 |
|2.|Average diluted |uCi/ml | 7.48E-09| 1.06E-08| 1.01E-09| 4.67E-10]| |
| |concentration | | I | I I
| |during pericd | | | | | | I
|3.|Percent of | % | 6.28E-02| 1.55E-01| 1.04E-02]| 6.98E-03| |
| |applicable limit | | | | | I |
|B. | TRITIUM | I I I I | |
|1.]Total Release | ci | 2.18E+02| 2.28E+02| 6.90E+01| 1.75E+02| 10.1 |
2.|Average diluted |uCi/ml | 3.30E-05| 1.94E-05| 1.38E-05| 2.94E-05| |
concentration | [ | I I |
during period | | I I I I
3.|Percent of | ] | 3.30E+00| 1.94E+00| 1.38E+00] 2.94E+00] |
applicable limit | | | | I I
C.|DISSOLVED AND I | I | | |
ENTRAINED GASES | I I I I |
|1.|Total Release | ci | 0.00E+00| 3.92E-04| 0.00E+00| 0.00E+00| 28.6 |

" an wn - = = o e s e 8 e S e A > p e W S D W b e e e e A M S R S = = = W e m w— -

|2.|Average diluted |uCi/ml | 0.00E+00| 3.33E-11] 0.00E+00| 0.00E+00] |
| concentration | | | | | | I
| during period | | | | | | |

|3.]|Pexcent of | % | 0.00E+00] 1.67E-05| 0.00E+00| 0.00E+00]| |
| |applicable limit | | | | | | |
D.|GROSS ALPHA | ci <9.28E-05|<1.71E-04|<4.80E-05[<2.87E-05| N/A |

I I
| |RADIOACTIVITY | | | | | | |
| |TOTAL RELEASE | | | ] | | |
|E.|VOLUME OF WASTE | Liters| 1.24E+06] 1.45E+06| S5.63E+05| 6.24E+05| 2.00 |
| |RELEASED I I I I I | I
|F.|VOLUME OF |
| |DILUTION WATER | | |
| |USED DURING | | | |
| |PERIOD | | |
34" quarter revised due to FeS55 results and H3 transposition error.
Al.1-14




e e Y B U

,.,. ._,.
| .

I

-

[

.

=

2003 Effluent and Waste Disposal Annual Report
Solid Waste and Irradiated Fuel Shipments

Solid Waste Shipped Offsite for

Burial or Disposal

[~

1) Type of Waste Unit Estimated Estimated Total Error, % .

| amount S

a) Spent resins, filters, sludge, m® 2.30E+00 1.00E+00

evaporator bottoms, etc. Curies 3.59E+02 8.75E+00
b) Dry compressible waste, m® 2.63E+01 1.00E+00
contaminated equipment, etc. Curies 3.33E+00 6.48E+00
— e
c) Irradiated components, control Curies
" rods, etc.
d) Other m®
Curies

2) Estimate of Principle Radionuclide Composition

a) Cs-134 4% Ni-63 38 %
Cs-137 8% . Co58 12%
Fe-55 6 % H-3 2%
Co-60 26% Mn-54 lew

b) ~ |Hs8 2% - Mn-54 2%
Cs-137 12% Ni-63 19%
Co-60 36 % Fe-55 27 %
Co-58 3% Nb/Zr-85 7%

3) Solid Waste Disposition

No. of Shipments | Mode of Transportation Destination

2. ° Truck Barnwell, SC

18 Truck Cli\/e, Ut

integrity containers.

4) Type of Containers used for Shipment: Containers used are strong, tight metal boxes, drums and high

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

Al.1-15




2003 Effluent and Waste Disposal Annual Report Yearly Release

Rates
GASES
Fission and Activation Gases Total Release 2.18E+02 Curies
Average Release Rate 6.90E+00 uCi/sec
% of Applicable Limits Y 1.14E-02 %
B 3.66E-01 %
Iodines Total I-131 Release 3.00E-05 Curies
Average Release Rate 9.50E-07 uCi/sec
| % of Applicable Limit 9.05E-01 %
Particulates Total Release 6.20E-07 Curies
Average Release Rate 1.96E-08 uCi/sec
% of Applicable Limit 9.05E-01 %
LIQUIDS
Fission and Activation Products | Total Release 7.74E-02 Curies
Average Diluted Concentration | 2.16E-9 pCi/ml

% of Applicable Limits

Total Body 1.47E+00 %
Organ 5.11E-01 %

Al.1-16
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The following distances were used in the calculation of the maximum
individual doses:

Sector.
A

B

Direction Boundary (Meters)

N

NNE

NE

ENE

E

ESE

SE

SSE

SSW

651

617

789

1497

1274

972

629

594

594

629

Al.1-17

Nearest Residence (Meters)

659

660

943

1747

1716

1643

1640

1417

1026

942
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Summary of Maximum Individual Doses

First Quarter 2003

EFFLUENT | APPLICABLE | ESTIMATED | AGE | LOCATION % OF LIMIT
ORGAN DOSE (mrem) | GROUP | DISTDIR (M) ( APPLICABLE | (mrem)
_ (Toward) LIMIT
Liquid Total Body 5.09E-03 Child Receptor 1 3.39E-01 1.5E+0
Liquid GI-Tract 5.29E-03 Child | Receptorl. | 1.06E-01 |- 5.0E+0
Noble Gas Air Dose 2.40E-04 651 (N) 4.79E-03 | 5.0E+0
(Gamma-mrad) ‘
Noble Gas Air dose . 5.91E-04 651 (N) 591E-03 | 1.0E+1
(Beta-mrad) - : o
Iodines and | Total Body 1.22E-02 Child 660 (NNE) 1.62E-01 | 7.5E+0
Particulates : :
Al.2-1




Summary of Maximum Individual Doses

Second Quarter 2003
EFFLUENT APPLICABLE ESTIMATED AGE LOCATION % OF LIMIT
ORGAN DOSE (mrem) | GROUP | DIST DIR (M) | APPLICABLE | (mrem)
(Toward) LIMIT QTR
Liquid Total Body 2.15E-02 Child Receptor 1 1.43E+00 1.5E+0
Liquid Liver 2.39E-02 Child Receptor 1 4.78E-01 5.0E+0
Noble Gas Air Dose 8.71E-03 651 (N) 1.74E-01 5.0E+0
(Gamma-mrad)
Noble Gas Air dose 6.61E-02 594 (SSE) 6.61E-01 1.0E+1
(Beta-mrad) '
Iodines and Thyroid 3.19E-02 Child 1026 (S) 4.26E-01 7.5E+0

Particulates

Al.2-2
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Summary of Maximum Individual Doses

Third Quarter 2003

EFFLUENT APPLICABLE ESTIMATED AGE | LOCATION % OF LIMIT
ORGAN DOSE (mrem) | GROUP | DISTDIR (M) | APPLICABLE | (mrem)
(Toward) LIMIT QTR
Liquid Total Body 6.49E-03 Child Receptor 1 4.33E-01 1.5E+0
Liquid” Gl-Tract 6.94E-03 | Adult Receptor 1 1.39E-01 | *5.0E+0
Noble Gas “Air Dose 1.46E-03 651 (N) 2.92E-02 5.0E+0
(Gamma-mrad)
Noble Gas Air dose 5.86E-03 617 (NNE) 5.86E-02 '1.0E+1
(Beta-mrad)
Iodines and Total Body 6.51E-02 Child 659 (N) 8.68E-01 7.5E+0
Particulates
Al.2-3




Summary of Maximum Individual Doses

Fourth Quarter 2003
EFFLUENT APPLICABLE ESTIMATED AGE LOCATION % OF LIMIT
ORGAN' DOSE (mrem) | GROUP | DISTDIR (M) | APPLICABLE | (mrem)
(Toward) LIMIT QTR
Liquid Total Body 1.11E-02 Adult Receptor 1 7.42E-01 1.5E+0
Liquid Liver 1.50E-02 Child Receptor 1 3.00E-01 5.0E+0
Noble Gas Air Dose 8.02E-04 651 (N) 1.60E-02 5.0E+0
(Gamma-mrad)
‘Noble Gas Air dose 5.82E-04 651 (N) 5.82E-03 1.0E+1
(Beta-mrad)
‘Todines and Total Body 2.66E-02 Child 659 (N) 3.55E-01 7.5E+0
Particulates )

Al.2-4
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Summary of Maximum Individual Doses

Fourth Quarter 2002 Revised

EFFLUENT APPLICABLE ESTIMATED AGE LOCATION % OF LIMIT

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

(Toward) LIMIT QTR
Liquid Total Body 3.95E-03 Child Receptor 1 2.64E-01 1.5E+0
Liquid GI-Tract 4.01E-03 Child Receptor 1 ‘8.03E-02 - | 5.0E+0
Noble Gas Air Dose _1.68E-03 651 (N) 3.36E-02 S.0E+0
(Gamma-mrad)
Noble Gas Air dose 1.41E-03 651 (N) 1.41E-02 1.0E+1
: (Beta-mrad)
Iodines and Total Body 1.74E-02 Child 659 (N) 2.32E-01 7.5E+0
Particulates
4™ quarter revised to include Fe-55.
Al.2-5
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 1/1/03 - 3/31/03
STABILITY CLASS: A DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

- - > e " - Y o 4 Tt S G M D N D T e A e R A S G e . A D T e e e e -  w -

WIND SPEED (MPH)

WIND
DIRECTION 1-3  4-7 §8-12 13-18 19-24 >24 TOTAL
N 2 12 10 1 0 0 25
NNE ) 8 7 0 0 0 15
NE 0 7 8 0 0 0 15
ENE 1 8 12 2 0 0 23
E 0 15 7 0 0 0 22
ESE 1 7. 0 0 0 0 8
SE 0 10 6 0 0 0 16
SSE 2 13 21 . 0 0 0 36
s 0 [ ‘25 0 0 0 30
SSW ) 4 11 4 0 0 19
SwW 1. 14 18 2 0 0 as
WSW 2 20 12 0 2 0 34
W 0 17 19 0 0 0 36
WNW 1 27 15 0 0 0 43
NW 3 18 2 0 0 0 23
NNW 2 31 6 0 0 0 39
TOTAL 15 216 179 9 2 0 419

PERIODS OF CALM(HOURS) : 0
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 5

A2.1-1



SITE: AEP COCK

HOURS AT EACH WIND SPEED AND DIRECTICN

PERIOD OF RECORD: 1/1/03 - 3/31/03
STABILITY CLASS: B 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 2 7 1 0 0 10
NNE 0 2 2 0 0 0 4
NE 1 5 5 0 0 0 11
ENE 0 1 1 0 0 0 2
E 1 3 1 0 0 0 5
ESE 2 1 0 0 0 0 3
SE 2 0 0 0 0] 0 2
SSE 3 13 3 0 0 0 19
S 1 4 4 )] 0 0 9
SSW 1 3 7 0 0 o 11
SW 1 5 7 0 0 0 13
WSW 0 3 1 0 0 0 4
W 2 3 4 0 0 0 9
WNW 0 5 13 1 0 0 19
NW 2 4 0 0 0 0 6
NNW 3 12 9 1 0 0 25
TOTAL 19 66 64 3 0 0 152
PERIODS OF CALM(HOURS) : 0
VARIABLE DIRECTION: 0

5

HOURS OF MISSING DATA:

~

A2.1-2
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 1/1/03 - 3/31/03
STABILITY CLASS: c DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

- - - oy - - - Y ey e = . e e = Ge R S WY N AS um A W e -

WIND SPEED (MPH)

WIND
DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 3 7 7 3 0 0 20
NNE 2 8 0 0 0 ‘0 - 10
NE 0 ‘10 4 ) 0 0 14
ENE 1 7 1 0 0 0 9
E 3 1 3 0 0 0 7
ESE 1 1 0 0 0 0o 2
SE 2 3 1 0 0 0 6
SSE 0 8 3 0 0 0 11
5 0 5 2 1 0 0 8
SSW 1 4 16 i 0 0 22
SW 1 5 3 0 0 0 9
WSW 0 7 4 0 0 0 11
W 1 6 6 0 0 0 13
WNW 0 8 16 1 0 0 25
NW 0 3 3 0 0 0 6
NNW 1 11 12 1 0 0 25
TOTAL 16 94 81 7 0 0 198

PERIODS OF CALM(HOURS) : 0
VARIABLE DIRECTION: ) 0
HOURS OF MISSING DATA: 5

A2.1-3



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 1/1/03 - 3/31/03
STABILITY CLASS: D DT/DZ
ELEVATION: SPEED:SP10M DIRECTICN:DIR10M LAPSE:DT60M

- e e - > . . e . . . . S S MR B W AT P B R WD P . M . = = > W WP = R W e e e - -

WIND SPEED (MPH)

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

N 12 25 17 2 0 0 56
NNE 3 22 S 0 0 0 30
NE 7 38 23 0 0 0 68
ENE 3 19 21 2 0 0 45
E 10 11 18 1 0 V] 40
ESE 12 13 10 0 0 0 35
SE 14 21 10 0 0 0 45
SSE 15 28 24 1l 0 0 72
S 8 26 25 2 1 0 62
SSW 7 32 50 4 0 0 93
SW 4 28 38 8 0 0 78
WSW 2 9 21 5 0 0 37
W 5 20 21 0 0 0 46
WNW 1 48 49 3 0 0 101
NW 8 65 21 1 0 0 95
NNW 8 67 25 0 0 0 100
TOTAL 123 472 378 29 1l 0 1003
PERIODS OF CALM(HOURS) : 0

VARIABLE DIRECTION: 0

HOURS OF MISSING DATA: S

A2.1-4
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 1/1/03 ~ 3/31/03
STABILITY CLASS: E  DT/D2Z
ELEVATION: SPEED:SP10M DIRECTION:DIR10OM LAPSE:DT60M

. e R R el e e R T T A

WIND SPEED (MPH)

WIND )

DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 3 0 0 0 0 0 3
NNE 4 0 0 0 0 0 4
NE 3 2 0 0 0 0 5
ENE 6 2 0 0 0 0 8
E 4 1 0 0 0 0 5
ESE 13 1 1 0 . 0 0 15
SE 20 8 0 0 0 0 28
SSE .21 25 2 0 0 0 48
s 14 30 2 0 0 0 46
SSW 5 7 0 0 0 0 12
Sw 3. 11 "8 0 0 0 17
WSW 2 3 6 0 0 0 11
W 3 10 6 0 0. 0 19
WNW 3 2 1 0 0 0 6
NW 3 1 ) 0 0 0 4
NNW 2 2 0 0 0 0 4
TOTAL 109 105 51 0 0 0 235
PERIODS OF CALM(HOURS) : 0
VARIABLE DIRECTION: o
HOURS OF MISSING DATA: 5

A2.1-5



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 1/1/03 - 3/31/03
STABILITY CLASS: F DT/D2
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

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

=
COOCOOCONOHNOHBKNOO
N

n
oWoowduuldUTUIULTWOK

PERIODS OF CALM(HOURS): 0
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 5

A2.1-6




T . ST Gt ml N maa

l"'“.

-

SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 1/1/03 - 3/31/0}
STABILITY CLASS: G DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

- - e T Y - - e e TS ST T G e s R S R G s S T T e dn D T Tm e e W WS AR W T e e

WIND SPEED (MPH)
WIND '

- DIRECTION 1-3 4-7 8-12 13-18 15-24 >24 TOTAL

ESE

SSE 1l

HOHOWHKNHWWNGOAWOO K
CO0DO0OOO0OO0O0DO0O0O0OO0O0O

- - - G G " G P P e A e e 4B D G e v e b W e - me

B e e R T R e e e .

PERIODS OF CALM(HOURS) : 0
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 5

~

A2.1-7



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 1/1/03 - 3/31/03
STABILITY CLASS: ALL DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

e I T e e e R e A Y

WIND SPEED (MPH)

WIND

DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 22 46 41 7 0 0 116
NNE 9 40 14 0 0 0 63
NE 14 64 40 0 0 0 118
ENE 19 41 35 4 0 0 99
E 31 32 29 1 0 0 93
ESE 36 23 11 0 0 0 70
SE 46 48 | 17 0 0 0 111
SSE 72 107 53 1 0 0 233
S 29 85 59 3 1 0 177
SSW 21 52 84 9 0 0 166
SW 13 63 69 10 0 0 155
WSW 12 42 44 5 0 0 103
W 11 57 56 0 0 0 124
WNW 6 90 94 5 0 0 185
NW 19 91 26 1 0 0 137
NNW 17 123 52 2 0 0 194
TOTAL 377 1004 724 48 1 0 2154
PERIODS OF CALM(HOURS): 0

VARIABLE DIRECTION:
HOURS OF MISSING DATA:

A2.1-8
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

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

WIND
DIRECTION 1-3

ESE

SSE

nbdbNOWOHHWOKHKNMNO WWWM

- s . e e P e = e S M R P P P R N R SR TGP Sn L G G e = S WS GE D R R R WS UL D R W SR ew e e

- . e e e = = e E > T T R P e e G G D e T Gl AR D S e T S ML S R W T R T e e e e

PERIODS OF CALM(HOURS) :

VARIABLE DIRECTION:
HOURS OF MISSING DATA:

AN

4/1/03 - 6/30/03
A

4-7

50

DT/DZ
DIRECTION:DIR10M LAPSE:DT&60M

- s e e T v e s S e o e T e em o A e e G G D S W e P M D R S W N e G D SR P e W G s we

WIND SPEED (MPH)

8-12 13-18 19-24 >24

13
0
0
7

18
4
3

15
8
8

20

11

A2.2-1



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 4/1/03 - 6/30/03
STABILITY CLASS: B DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIRLOM LAPSE:DT60M

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

PERIODS OF CALM(HOURS) : 0
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 21

A2.2-2
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SITE: AEP COCK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 4/1/03 - 6/30/03
STABILITY CLASS: c DT/D2Z .
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

. - - G D Wy e - = s S Gt e e G G ) . R B R R e e e e R R e e e B D A e e G A eE e

WIND SPEED (MPH)
WIND i o
DIRECTION 1-3 4-7 8-12 13-18 15-24 >24 TOTAL

n

wn

]
B ANOMOOOWKHOORNKN
AFRPDMDWNWNDUOUNNDEWGOWW!WWY
cCoONOWNBHHROMNMWOOWN

- e e Y > e e S e S R R e e G D S M et e G D N S e e s e

- T e e D e en e e G S G R S D v e S e s R e e e S WS T s e S e e

PERIODS OF CALM (HOURS) : 0
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 21

™~
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTICN

PERIOD OF RECORD: 4/1/03 - 6/30/03
STABILITY CLASS: D DT/D2Z
ELEVATION: SPEED:SP10M DIRECTICN:DIR10M LAPSE:DT60M

e e e e o - e = = > P e e = Em e e . = = . 4P = = e P e = n B e = =

WIND SPEED (MPH)

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

N 20 39 1 0 0 0 60
NNE 11 15 0 0] 0 0 26
NE 8 13 2 0] 0 0 23
ENE 4 20 13 4 0 0 41
E 1 19 25 10 0 0 55
ESE 0 22 5 0 0 0 27
SE 3 12 3 0 0 0 18
SSE 4 7 1 0 0 0 12
S 4 6 6 0 0 0 16
SSwW 4 14 8 1 0 0 27
Sw 3 16 13 12 Q 0 44
WSW 6 4 0 2 0 0 14
W 10 5 6 0 2 0 21
WNW 6 8 5 0 0 0 19
NW 20 14 1 0 0 0 35
NNW 18 29 5 o 0 0 52
TOTAL 122 243 %24 29 2 0 490
PERIODS OF CALM(HOURS) : 0

VARIABLE DIRECTION: 0

HOURS OF MISSING DPATA: 21
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SITE: AEP COCK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 4/1/03 - 6/30/03
STABILITY CLASS: E DT/D2Z
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

o e e e i e e R R R e

WIND SPEED (MPH)

WIND A
DIRECTION 1-3  4-7 8-12° 13-18 19-24 >24 TOTAL
N 29 14 0 0 0 0 43
NNE 14 7 ) 0 0 0 21
NE 11 13 0 0 0 0 24
ENE 8 15 2 0 0 0 25
E 12 22 1 0 0 0 35
ESE 16 13 8 0 0 0 37
SE 7 9 5 0 0 0 21
SSE 11 21 3 0 0 0 35
S 11 28 15 0 0 0 54
SSW 4 8 9 1 0 ) 22
SW 5 20 0 1 0 0 26
WSW 7 15 0 0 0 0 22
W 11 11 3 0 0 0 25
WNW 14 2 0 0 0 0 16
NW 15 1 0 0 0 0 16
NNW 13 12 0 0 0 0 25
TOTAL 188 211 46 2 0 0 447

PERIODS OF CALM (HOURS) : )

VARIABLE DIRECTION: 0

HOURS OF MISSING DATA: 21
A2.2-5



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 4/1/03 - 6/30/03
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 9 1 0 0 0 0 10
NNE 10 1 0 0 0 0 11
NE 12 1 0 0 0] 0 13
ENE 7 8 0 0 0 0 15
E 17 4 0 o] o 0 21
ESE 10 0 0 0 0 0 10
SE 4 2 0 0 0 0 6
SSE 13 3 0 0 0 0 16
S 12 7 0 0 0 0 19
SSW 3 3 0 0 0 0 6
SW 7 0 0 0 0 0 7
WSHW 6 2 0 0 0 0 8
W 8 1 0 0 0 0 9
WNW 3 0 0 0 0 0 3
NW 6 0 0 0 0 0 6
NNW 9 1 0 0 0 0 10
TOTAL 136 34 0 0 ¢ 0 170
PERIODS OF CALM(HOURS) : 0

VARIABLE DIRECTION: 0

HOURS OF MISSING DATA: 21

A2.2-86
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 4/1/03 - 6/30/03
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 19-24 524 TOTAL
N 2 0 0 0 o ‘0 2
NNE 5 1 0 0 0 0 6
NE 4 1 0 - 0 0 0 5
ENE 18 1 ) 0 0 0 19
E 23 2 0 - 0 0 0 25
ESE 32 1 0 0 0 0 33
SE .38 1 0 0 0 0 39
SSE 41 1 0 0 0 0. 42
s 17 0 0 0 0 0 17
SSW 15 0 ) 0 0 0 15
SW 12 0 0 0 ) 0 12
WSW 6 0 0 0 0 ) -6
W 12 1 0 0 0 0 13
WNW 9 0 ) 0 0 0 9
NW 8 0 0 0 0 0 8
NNW 4 3 0 0 0 0 7
TOTAL 246 12 0 ) 0 0 258
PERIODS OF CALM(HOURS) : 0
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 21

A2.2-7



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 4/1/03 - 6/30/03
STABILITY CLASS: ALL DT/D2Z
ELEVATION: SPEED:SP10OM DIRECTION:DIR10M LAPSE:DT60M

= e - =8 e W = = e e A M . e = S P SB TP W B M e = e T e = R =B W AR P e . w . e == -

WIND SPEED (MPH)

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

N 71 113 17 0 0 0 201
NNE 48 34 0 0 0 0 82
NE 40 50 2 0 0 0 92
ENE 38 57 25 8 0 0 128
E 55 72 46 10 0 0 183
ESE 59 49 17 0 0 0 125
SE 53 44 12 0 0 0 109
SSE 75 51 20 0 0 0 146
S 45 60 32 7 -0 0 144
SSwW 28 31 29 4 0 0 92
SW 28 72 37 18 0 0 155
WSW 29 51 14 4 2 0 100
17 44 40 10 1 0 0 95
WNW 37 45 9 0 0 0 91
NW 62 56 6 0 0 0 124
NNW 66 138 32 0 0 0 296
TOTAL 778 1023 308 52 2 0 2163
PERIODS OF CALM (HOURS) : 0

VARIABLE DIRECTION: 0

HOURS OF MISSING DATA: 21

™~
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/1/03 - 9/30/03
STABILITY CLASS: A  DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

o . - wn Gn - T - D P T Gn n e e = e e 4 e D e G G D ew e e e D NG e e T e W e e e

WIND SPEED (MPH)

WIND
DIRECTION 1-3  4-7 8-12 13-18 19-24 >24 TOTAL
N 16 101 1 0 0 0 118
NNE 11 2 0 0 0 0 13
NE 11 13 0 0 0 0 24
ENE 4 24 0 0 0 0 28
E 4 10 0 0 0 0 14
ESE 5 12 0 0 0 0 17
SE 9 20 0 0 0 0 29
SSE 9 24 0 0 -0 0 33
S 16 49 11 1 0 0 71
ssw 7 32 29 0. 0 0 68
SW - 6 63 24 0 0 0 93
WSW 4 36 10 0 0 0 50
W 14 55 7 0 0 0 76
WNW 16 31 2 ) 0 0 49
NW 14 36 0 0 0 0 50
NNW 30 49 0 0 0 0 79
TOTAL 176 557 84 1 0 0 818
PERIODS OF CALM (HOURS) : 0
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 11

~

A2.3-1



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/1/03 - 9/30/03
STABILITY CLASS: B 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

- -
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0
wWivhvooorobhoodhhoooNoOo
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- o o - - S W Y e h W e e e p = = = e ST R e e . e M e - -
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PERIODS OF CALM(HOURS) : 0
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 11

A2.3-2
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/1/03 --9/30/03
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

- - - - - —— - - - R e -m-e Sceooeo oo - - -

OCOHORPROOMMFOOODODOOOO

- e o e Y = e A R e T G b G e B4 D Gm A e D R e e e S e G S G P TR e S R R G R WD WD @ W W Wv W W0 e e

PERIODS OF CALM(HOURS) : 0
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 11

~
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/1/03 - 9/30/03
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 9 7 0 0 0 0 16
NNE 3 2 0 0 0 0 5
NE 1 2 ] 0 0 0 3
ENE 5 3 0 0 0 0 8
E 4 7 0 0 0 0 11
ESE 5 3 0 0 .0 0 8
SE 4 1 0 0 .0 0 5
SSE 9 1 0 0 0 0 10
S 13 5 4 0 0 0 22
SSW 4 12 9 C 0 0 25
SW 4 10 8 0 0 0 22
WSW 4 8 5 0 0 0 17
W 2 16 8 0 0 0 26
WNW 1 8 2 ¢ 0 0 11
NW 2 4 0 0 0 0 6
NNW 4 3 0 0 0 0 7
TOTAL 74 92 36 0 0 0 202
PERIODS OF CALM(HOURS) : 0

VARIABLE DIRECTION: 0

HOURS OF MISSING DATA: 11

A2.3-4
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/1/03 - $/30/03
STABILITY CLASS: E DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIR1OM LAPSE:DT60M

e e e P e e . e e A S e e P e e M AP A e M e e e A R e e e A S

WIND SPEED .(MPH)

WIND _
DIRECTION 1-3  4-7 8-12 13-18 19-24 >24 TOTAL
N 24 13 0 0 0 o 37
NNE 15 10 0 0 0 0 25
NE 12 14 0 0 0 0 26
ENE 11 3 0 0 0 0o 14
E 10 1 0 0 0 o 1n
ESE 14 3 0 0 0 0 17
SE .13 o0 0o . o0 0 0 13
SSE - 22 3 0 00 0 25
s ‘ 20 48 5 0 0 0o 73
SswW 5 17 8 0 0 0 30
sw 9 20 5 0 0 0 34
WSW 2 6 6 0 0 0 14
W 319 4 0. 0 0 26
WNW 5 13 27 0 0 0o 20
NW 3 5 0 0 0 0 8
NNW 4 5 1 0 0 0 10
TOTAL 172 - 180 31 0 0 0 383

PERIODS' OF CALM (HOURS) : 0
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 11
~
A2.3-5



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTICN

PERIOD OF RECORD: 7/1/03 - 9/30/03
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 9 1 0 0 0 0 10
NNE 12 0 0 0 0 0 12
NE 20 1 0 0 0 0 21
ENE 17 0 0 0 0 0 17
E 17 1 0 0 0 0 18
ESE 45 5 0 0 0 0 50
SE 16 0 0 0 0 0 le
SSE 22 0 0 0 0 0 22
S 30 17 1 0 0 0 48
SSW 8 1 0 0 0 0 9
SW 2 5 1 0 0 0 8
WSW 5 1 0 0 0 0 6
W 3 2 1 0 0 0 6
WNW 2 0 0 0 0 0 2
NW 4 0 0 0 0 0 4
NNW 7 1 0 0 0 0 8
TOTAL 219 35 3 0 0 0 257
PERIODS OF CALM(HOURS) : 0

VARIABLE DIRECTION: 0

HOURS OF MISSING DATA: 11

A2.3-6
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" SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/1/03 - 9/30/03
STABILITY CLASS: G DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

- e = h g o = e D S e e TS T e e e e T e S EE G s . - SR e P e W e R G R T e e e e e A A S e e

WIND SPEED (MPH)

WIND .

DIRECTION 1-3  4-7 8-12 13-18 19-24 >2¢  TOTAL
N 4 0 o .0 0 0 4
NNE 1 0 0 0 0 0 1
NE 18 0 0 o 0 o 18
ENE 39 0 0 0 0 0o 39
E 67 0 0 0 0 0 67
ESE : 65 0 0 0 0 0 65
SE 54 -0 0 0 0 0 54
SSE 64 0 0 0 0 0 64
s 76 5 o o o 0 81
Ssw 3s 4 0 0 0 o 39
swW 7 1 0 0 0 0 8
WSW 11 0 0 0 0 o 1
W 7 0 0 0 0 0 7
WNW 2 0 0 0 o 0 2
NW 5 0 0 0 0 0 5
NNW 4 1 o, 0 0 0 5
TOTAL 459 11 0 0 0 0 470
PERIODS OF CALM (HOURS) : 0

VARIABLE DIRECTION: 0

HOURS OF MISSING DATA: 1

A2.3-7



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 7/1/03 - 8/30/03
STABILITY CLASS: ALL DT/DZ
ELEVATION: SPEED:SP10M DIRECTICN:DIR10M LAPSE:DT60M

- o - . " 4"t p = e S W = = - = e S WS AN M e e e W W m e S WP P Ge e e -

WIND SPEED (MPH)

WIND

DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 63 123 1 o 0 0 187
NNE 44 14 0 0 0 0 58
NE 62 31 0 0 0] 0] 93
ENE 77 32 0 0 0 0 109
E 104 19 0 (0] 0 0 123
ESE 136 24 0 0 0 0 160
SE 100 21 0 0 0 0 121
SSE 126 30 0 0 0 0 156
S i61 127 23 1 0 0 312
SSW 60 75 48 0 0 0 183
SW 29 102 39 0 0 0 170
WSW 26 54 22 1 0 "0 103
W 31 95 20 0 0 0] 146
WNW 27 53 7 0 0 0 87
NW 31 46 0 0 0 0 77
NNW 52 59 1 0 0 0 112
TOTAL 1129 905 161l 2 0 0 2197
PERIODS OF CALM(HOURS) : 0

VARIABLE DIRECTION: 0

HOURS OF MISSING DATA: 11

A2.3-8
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 10/1/03 -~ 12/3i/03
STABILITY CLASS: A DT/DZ )
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

- g - A " B> = 4D Gp P - A P WP WS S M D i S NS D S e Ae s S P R e G D P M N NS M G eV N S A

WIND SPEED (MPH)

WIND

DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 0 22 1 0 0 0 23
NNE 0 6 1 ] 0 0 7
NE 0 1 0 0 0 0 1
ENE 1 3 0 0 0 0 4
E 0 6 0 0 0 0 6
ESE 1 10 1l 0 0 0 12
SE 1l 9 0 0 0 0 10
SSE 1l 18 5 0 0 0 24
S 1l 10 S S 0 0 25
SSw 0 4 2 0 0 0 6
SW 0 8 14 0. 0 0 22
WSW 1 9 8 0 0 0 18
W 0 12 6 1 0 0 15
WNW 3 11 7 0 0 0 21
NW 1 9 6 0 0 0 16
NNW 2 19 0 0 0 0 21
TOTAL 12 157 60 6 0 0 235

- . - B T Gm R S A W T R D e e G G s G S T G M P W e T AD W W M ED WD SV e G G G W m s M D AR W T e

PERIODS OF CALM (HOURS) : 0
VARIABLE DIRECTION: 0]
HOURS OF MISSING DATA: 4

A2.4-1



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 10/1/03 - 12/31/03
STABILITY CLASS: B DT/D2Z
ELEVATION: SPEED:SP10M DIRECTION:DIR1OM LAPSE:DT60M

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

—
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PERIODS OF CALM(HOURS) : 0
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 4

A2.4-2
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: .. 10/1/03 - 12/31/03
STABILITY CLASS: c DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

- n . e s A o A . A8 A" Gp N D A8 D v e e o v - -

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

---- .- e - - -

1

]
]
]
1
1
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t
]
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]
1
1
]
!
]

=
NwVoNUREHONDUO WV

ESE

NNV O B WHhokOOKW

MNONINNABRNREHEOHOR R
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U . > - m - A A v G e SR S e W R W T A D R e em G D R e e R T e A SR R e e S WP D M D S MU A D W S e G e e S e

- " . S . - S Sw = P Y S R PR TR em Y D D o b e L e M W 4B P G me G WD D M G W R ST A WS G W e e

PERIODS OF CALM(HOURS): - 0
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 4

A2.4-3



SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 10/1/03 - 12/31/03
STABILITY CLASS: D DT/D2Z
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 9 38 7 0 0 0 54
NNE 10 9 2 0 0 0 21
NE S 7 1 Y] 0 0 17
ENE 7 25 4 0 0 0 36
E 11 21 3 0 0 0 35
ESE 10 48 2 0 0 0 60
SE 17 39 10 2 0 0 68
SSE 17 37 33 0 0 0 87
S 20 41 57 14 0 0 132
SSW 7 25 57 8 0 0 97
SW 8 25 33 3 0 0 69
WSW 5 18 37 11 0 0 71
W 12 23 34 2 1 0 72
WNW 8 47 18 5 0 0 78
NW 10 53 38 5 0 0 106
NNW 17 47 16 0 0 0 80
TOTAL 177 503 352 50 1l 0 1083
PERIODS OF CALM(HOURS) : 0

VARIABLE DIRECTION: 0

HOURS OF MISSING DATA: 4

A2.4-4




—

[

[~

-

"

SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 10/1/03 -.12/31/03
STABILITY CLASS: E DT/DZ

ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

- = . o - W = S R G e e e e D S G R R R =T P e T R S A TR M e AN e R AR T e e e

"WIND SPEED {MPH)

WIND : : )
DIRECTION 1-3  4-7 8-12 13-18 19-24 >24 TOTAL
N 8 6 0 0 0 0 14
NNE 7 7 0 0 0 0 14
NE 5 4 0 0. 0 0 9
ENE 9 2 0 0 0 o 1
E 6 7 1 0 0 0 14
ESE 23 9 0. o0 0 0o 32
SE .18 20 6 0 0 0 44
SSE 14 24 5 0 0 0 43
s 19 .28 9 0 0 0 56
SSW 9 5 3 o. o 0 17
sW 9 8 2 0 0 0 19
WSW 3 7 2 0 0 0 12
W 4 13 2 0 0 0o 19
WNW 10 10 3 0 0 0 23
NW 10 12 0 0 0 0 22
NNW 6 12 3 0 0 0o 21
TOTAL 160 174 36 0 0 0 370

PERIODS OF CALM (HOURS) : 0
VARIABLE DIRECTION: 0
HOURS OF MISSING DATA: 4
~
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 10/1/03 - 12/31/03
STABILITY CLASS: F DT/DZ
ELEVATICN: 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 0 0 0 0 0 0 0
NE 2 0 0 0 0 0 2
ENE 3 0 0 0 0 0 3
E 12 0 0 0 0 0 12
ESE 22 0 0 0 0 0 22
SE 16 2 0 0 0 0 18
SSE 8 3 0 0 0 0 11
S 13 4 0 0 0 0 17
SSW 5 0 0 0 0 0 5
SW 3 1 0 0 0 0 4
WSW 1 1 0 0 0 0 2
W 1 0] 0 0 0 (] 1
WNW 1 0 0 0 0 0 1
NW 1 0 0 0 0 0 1
NNW 1 1 0 0 0 0 2
TOTAL 89 12 0 0 0 0 101
PERIODS OF CALM(HOURS) : 0

VARIABLE DIRECTION: 0

HOURS OF MISSING DATA: 4
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SITE: AEP COOK

HOURS AT EACH WIND.-SPEED AND DIRECTION

PERIOD OF RECORD: 10/1/03 - 12/31/03
STABILITY CLASS: G DT/DZ
ELEVATION: SPEED:SP10M DIRECTION:DIR10M LAPSE:DT60M

- A . G an e dm G S an e T Ty e G S A A e A e e S e R S T S e s e M A YR Ge e e e e

WIND SPEED (MPH)

WIND

DIRECTION ~1-3  4-7 8-12 13-18 15-24 >24 TOTAL
N 0 0 0 0 0 0 0
NNE "1 0 0 0 0 0 1
NE 2 0 0 0 0 0 2
ENE 9 0 . 0 0 0 0 9
E 29 0 0 0 0 0 29
ESE 27 0 -0 0 0 0 27
SE " 23 ) 0 0 ) 0 23
SSE 28 1 0 0 ) 0. 29
[ 27 3 "0 0 0 0 30
SSW 5 ) 0 0 0 0 5
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 0 0 ] 0 0 0 0
NW 0 0 0 0 0 0 0
NNW 0 0 0 0 0 0 0
TOTAL 151 4 ] 0 0 0 155
PERIODS OF CALM (HOURS) : 0

VARIABLE DIRECTION: 0

HOURS OF MISSING DATA: 4
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SITE: AEP COOK

HOURS AT EACH WIND SPEED AND DIRECTION

PERIOD OF RECORD: 10/1/03 - 12/31/03
STABILITY CLASS: ALL DT/DZ
ELEVATION: SPEED:SP10M DIRECTICN:DIR10M LAPSE:DT60M

WIND SPEED (MPH)

WIND

DIRECTION 1-3 4-7 8-12 13-13 19-24 >24 TOTAL
N 19 74 9 0 0 0 102
NNE 23 24 4 0 0 0 51
NE 19 12 2 0 0 0 33
ENE 29 33 4 Y 0 0 66
E 64 41 5 0 0 0 110
ESE 88 77 3 0 0 0 168
SE 75 81 20 2 0 0 178
SSE 68 92 50 0 0 0 210
S 82 95 80 22 0 0 279
SSW 29 35 74 10 0 0 148
SW 22 48 58 7 0 0 135
WSW 11 41 50 19 0 0 121
W 18 52 44 3 1 0 118
WNW 23 86 39 5 0 0 153
NW 30 102 46 5 0 (0] 183
NNW 23 99 21 0 0 0 149
TOTAL 629 992 509 73 1 0 2204
PERIODS OF CALM({HOURS) : 0

VARIABLE DIRECTION: 0

HOURS OF MISSING DATA: 4

A2.4-8
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OFF-SITE DOSE CALCULATION MANUAL

The Off-Site Dose Calculation Manual, PMP-6010-OSD-001, was revised once during
the report period. The reasons for these corrections and the Plant Operations Review
Committee (PORC) approval, if required, are documented on the Review and Approval
Tracking Form. This document is marginally marked. These corrections 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.
Items that are determined to be corrections, in accordance with PMP-2010-PRC-002,
Procedure Correction, Change and Review, do not require PORC approval.
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REVIEW AND APPROVAL TRACKING FORM

& WZ%W'&!}&WK %"eflﬁ’m“g“:ﬁy‘iff b g s

Number: _PMP-6010-OSD-001 " Rev. 172 ' Chamge: O
Title: . Off-site Dose Calculation Manual- - - :

e O SELEC O Oy e B R e R

1 & Correction (Full Procedure) {] Change (Full Proc_:edure) with Review, of Change Only

- | & Cancellation ' . OO New Proccdutc or Change with Full Rcvxcw
-1 Superseded (list superseding procedures): :

[ Correction (Page Substitution)  °[[] Change (Page Substitution) with Review of Change Only
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Change Driver/CDI Tracking No(s).: __: ‘ X NA
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: JPORC Review Required:
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Number:
Title:

PMP-6010-0SD-001 Revision: l:la Change: O

REVISION SUMMARY

Off-site Dose Calculation Manual

Section
or Step

ChangelReason'For Change

Correction
Criteria

332

Change:

Reason:

Corrected software reference source error.
Clarification so the correct linked item is given.

r

522¢g

Change:

Reason:

Added reference to CR 02150078, RRS- 1000
efficiency curve usage.

Provide reference to help implement determmauon of
efficiencies for RRS-1000.

Att3.4

Change:

Reason:

Added new flow monitor SFR-402 and attendant
recorder.

Addition of instrumentation associated with DCPs 1-
DCP-4214 and 2-DCP-4215. This item is assoc1ated
with CR 03063062, Action 2.

Att 3.5

Change:
Reason:

Added new flow monitor SFR—4OQ to survcxllance list.

Addition of instrumentation assocxatcd with DCPs 1-
DCP-4214 and 2-DCP-4215. This item is assocxated
with CR 03063062, Action 2.

At 3.19

Change:
Reason:

Reformatted various sample frequency boxes
Clarification and consistency. ;

Att 3.19

Change:

Reason:

Changed sample frequency from daily to once per
calendar day for drinking and surface water sa'mples

Clarification associated with SA-2003- REA»OOI and
CR 03034020.

Att3.19

™~

Change:

Reason:

Added wording pertaining to groundwater sample
stations for the Steam Generator Storage Facxhty not
bcmg actual REMP samples. ;

Clarification associated with SA-2003- REA-OOI and
CR 03034020.

T T T R S IR T O “*ihr&t“’xai-ﬁ RGP G

This is a free-form as called out in PMP-2010-PRC-002, Procedure Correction, -
Change, and Review, Rev. 10a.

Page _Z of 3




-,

-

r—

Number:
" Title: -

REVISION SUMMARY

PMP-6010-OSD-001 .- " Revision: 17a  Change: 0

" Qff-site Dose Calculation Manual

Section
or Step

Change/Reason For Change

Correction
Criteria

; | Att 3.19

Change:

Reason:

Deleted specific background milk farms addresses and
added verbiage to the note associated with mﬂk

sampling.
This is to provide for consistency with the Indicator

Farms. These are controlled by the Land UseCensus
and are subject to change at farmer’s dlscretmn This

-item 1is associated with SA-2003-REA-001 and CR

03034020.

r

Att3.19 -

Change:

Reason:

Added wording pertaining to the edible portion of the

-fish being the sample type to the Ingesnon Fxsh

section.

Clanﬁcanon assoclated wnh SA~2003 REA-OOI and
CR 03034020. . "

. | Att 3.19

Reason:

-Change;

Added off-site (background) broadleaf vegetatlon
sample section to the Ingestion ~ Food, Products

section. Also clarified the descnpnonllocatlon that
. pertams to both the grape and.broadleaf samples

C]anﬁcatmn associated with SA—2003 REA—OOI and

CR 03034020.

Att3.20. -

Change:

Reason:

Added clarifying words pertammg toLLD apphcanon
to actual samples.

Clarification in response to questions from Chennstry
personnel. ‘ _ :

B TR

RO ”‘ilnro"fixa’t{?n‘rmnﬂafﬁifpr“* Kan OB NG

APt RO Tm s e 5

This is a free-form as called out in PMP-2010-PRC-002, Procedure Correction, !
Change, and Review, Rev, 10a. '

Page T of _3
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'OFF-SITE DOSE CALGULATION MANUAL

1. PURPOSE AND SCOPE

NOTE:

This is an Administrative procedure and only the appropnatc sections need be
" performed per PMP 2010 PRC.003, step 3.2,7. i )

The Off-Site Dose Calculation Manual (ODCM) is the top tier document for
the Radiological Environmental Monitoring Program (REMP) the
Radioactive Effluent Controls Program (RECP), contains criteria pertaining to
" -the prevmus Radiological Effluent Technical Speclﬁcanons (RETS) as

" defined in NUREG-0472, :md fu]ly mlplements the requuements of Technical
Specification 6.8.4.. - - ;
The ODCM contains the methodology and parameters;to be used in the calculation
of off-site doses due to radioactive liquid and gaseous effluents and in the
calculation of liquid and gaseous monitoring instmmentation alarm/trip setpoints,

- The ODCM provides flow diagrams detaxlmg the treatment path and the major
components of the radioactive liquid and gaseous waste management systems.

-.The ODCM presents maps of the samp]e locatlons and the meteorologxcal model
used to estimate the atmosphcnc dispersion and dcposmon 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 D_escnpuon documents.

2 DEFINITIONS AND ABBREVIATIONS

Term: -~ -~ = : Meaning:

S or shiftly - ~ | Atleast once per 12 hours
D or daily 5 At least once per 24 hours °
‘W or weekly - | At least once per 7 days’
Mormonthly = . - At least once per 31 days

or quarterly At least once per 92 days
SA or semi-annually © -~ | Atleast once per 184 days
R : . -} Atleast once per 549 days. ;
S/U - : Prior to each reactor startup.
P . Completed prior to each release
Sampling evolution ~ . - - | Process of changing filters or obtaining grab samples

3 DETAILS

3.1  Calculation of Off-Site Doses

314 Gaseous Effluent Releases
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OFF-SITE DOSE CALCULATION MANUAL

"The computer program MIDAS (Meteorological Information and Dose

Assessment System) performs the calculation of doses from effluent
releases. The site-specific parameters assocxated thh MIDAS reside in
the following subprograms:

MIDER
MIDEX
MIDEL
MIDEG
MIDEN

!
The subprogram used to enter and edit gaseous release data is called
MDIEQ (EQ). The data entersd 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 Appendlx I calculations
based on routine releases.

The formula used for the calculation of the air doée is generated from site
specific parameters and Reg. Guide 1.109 (Eq 7):3

"Dy,Dp atr—-Q—*Z[(Mtor N)* Q,"‘3 17E-8]

Where; _
D;,Dpair = the gammaor beta air dose in mrad/yr to an
mdmdual receptor
x/Q = theannual average or rcal time atmosphenc
. dispersion factor over land, sec/m’ from
Attachment 3.16, 10 Year Average of 1989-1998.-
Data
'M; --= the gamma air dose factor, mrad m®/ yr nCi, from
Attachment 3.18, Dose Factors
N = the beta air dose factor, mrad m® / yr nCi, from
Attachment 3.18, Dose Factors
Q = the release rate of radionuclide, “i”, in pCi/yr.
3.17E-8 = number of years in a second (years/second).

The value for the ground average y/Q foreach sector is calculated

using equations shown below. Formula used for the calculation is
generated from parameters contained in MIDAS Technical Manual,
XDCALC (Eq 2).

.

-~
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'OFF-SITE DOSE CALCULATION MANUAL

= * .
20== * % Ty i
mp ) .
‘Where;
. 2 :
T, = minimumof .|o], +% or ¥, =«/§ cs,
x = distance downwind of the source, meters. This information

is found in parameter 5 of MIDEX.!

Um, = wmdspeed for ground release, (met:ers/second)

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

. H = building hcxght (meters) from pa:ameter 28 of MIDER.
(Contamment Bmldmg =49.4 meters)

: Tf = terrain factor (- 1 for Cook Nuclear Plant) because we
consider all our releases to be ground level (see parameter 5
in M]DEX)

~

203 = J2=7x€ '-"-0393radians(22 5°)

e. The dose due to gaseous releases, other than the alr dose is calculated by
the MIDAS subprogram GASPRO. GASPRO computcs the
accumulation of dose to individual receptors based on hourly
meteorology and release data. Calculations con51der the effect of each

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

f. " Calculations are based on  'the envuonmental pathways-to-man models in
Reg. Guide 1.109. The program considers 7 pathways, 8 organs, and 4
age groups in 16 d.trectlon scctors The distances used are taken from the
MIDEG file. . . . !
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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 (mre'm/year) =3.17E-8*%. (Q,*g?é* S,*bFB,)
Where; . ‘
S¢ = 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 pCi-yr. See Attachment 3.18,
Dose Factors.,
Q; = therelease rate of radxonuchde “p, in pr/yr

2. Skin Plume Pathway (Eq 11)

Dose (mremlyr)=3.17E - 8* § ,*é* [5(Q,*1.11* DF})+ £(0,* DFS,)]

Where;
1.11 = conversion factor, tissue to aJr, mrem/mrad
DF{ = the gamma air dose factor for a umform semi-infinite

cloud of radionuclide ‘4", in mrad m*/puCi yr from
Table B-1, Reg. Guide 1.109. See Attachment 3.18,
Dose Factors. :

DFS; = the beta skin dose factor for a semi-infinite cloud of
radionuclide “§”, in mrem m*/iCi yr from Table B-1,
Reg. Guide 1. 109 See Attachment 3.18, Dose
Factors.

3. Radionuclide and Radioactive Particulate Do'ses (Eq 13 & 14)

The dose, Dpp in mrem/yr, to an individual from radionuclides, other
than noble gases, with half-lives greater than eight days in gaseous
effluents released to unrestricted areas will be determined as follows:

D (mremlyear)=3.17E-8*X(R*W *Q, )
Where;
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(o

R; = themost re_stnctxve dose factor for each identified -
radionuclide *i”, in m? mrem'sec / T nCi (for food-
and ground pathways) ormrem 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 R; 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. Ry
- values were generated by computer code PARTS see
'NUREG-0133 AppcndlxD ' :

W ‘= the annual average or real tlme atmospheric
- dispersion parameters for estimating doses to an
individual at the worst case locatzon, and where W is
- further defined as: - . .

Wi z Z/0 Q for the mhalatlon pathway, in sec/m’
M ZoR-

'_ 'W}g_ =" D/ (0] fér the food a’nd gm'und pathways in 1/m?

Qic = ther release rate of those radloiodmcs radioactive ©
- " “materials in particulate form and radionuclides other
than noble gases with half hves greater than eight
days, in pCl/yr

h Thxs calculatlon is made for cach pathway ‘The maxmmm computcd 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 i m the total.

i In addmon to thc above routines, the QUICKG routme of the MIDAS
©systemis used to ‘provide data used in the monthly reports due to its ability
™ touse annual average meteorolo glcal data rather than real time data, thus
shortemng the run tune mvolved :

J Steam Generator Blowdown System (Start Up Plash Tank Vcnt)

1. ‘The amount of radiviodine and other rachqnuchdes that are released
via the start up flash tank and its vent are calculated through actual
samp]c rcsults wln]c the start up ﬂash tank is m service.

2. The following calculatlon is performed to dctcrmme the amount of
- - ¢uries released through this pathway. (Plant established formula.)

Curies = p_C;'x * GPM * time on flash -tanlf (min)*3.785E -3

m
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______

3.

Where;' 3 .785E-3 = conversion factor, ml CilfxCi gal.

The flow rate is determined from the blowdown valve position and the
time on the start up tank. Chemistry Department performs the
samplmg and analyms of the samples. :

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 Eﬁluent Releases, to calculate doses to members of the public.

NOTE: - This section provides the minimum requxrements tobe followed at Donald C.
Cook Nuclear Plant. This would be used if actual sample data was not available
cach time the start up flash tank was in service. .

50.

The radxoxodme release rate must be determined in accordance with

- the following equation every 31 day penod whenever the specific

activity of the secondary coolant system is greater than 0.01 uCi/g
dose eqmvalent -131. -

IF the specific actmty 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 followmg plant
established equation:

Q,=Ci* IPF* R, ;

Where;
Q, = the rcleasc rate of I-131 from the steam generator flash
- tank vent, in pCi/sec. -

the concentration (uCi/cc) of I-131 in the secondary -
" coolant averaged over a period not exceeding seven days

IPF = the iodine partition factor for the _Start Up Flash Tank,
0.05, in accordance with NUREG-0017

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

Ci

i

¢

Use the calculatéd 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 rats calculations in the Annual Radioactive
- Effluent Release Report. :

Steam Generators are spéfged, sampled, and drained as batches early

- in outages to facilitate cooldown for entry into the steam generator.

This is repeated prior to startup to improve steam generator chemistry
for the startup.

i

.
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" 312

Liquid Effluent Releases

a. The calculatlon of doses :&om liquid eﬁluent releases is also performed by
the MIDAS program. The subprogram used to enter and edit liquid release
data is called MD1EB (EB) .

b. To calculate the mdmdual dose (mrem), the program DSI1LI (LD) is used.
It computes the individual dose forup 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 aquatlc foods (fresh water. sport ﬁshmg)

c. The equatxons used are generated from site speclﬁc data and Reg Guide
. 109 They are as follows: i

‘1. Potable Water (Eq l) .

Ul}’
M "‘F"‘223E 3

R.,,“IIOO‘ *ZQ D‘weln,

Where,

- Repj = the total annual dose to organ “5 to mdxvrduals of age
_groups “a” from all of the nuchdes “i” in pathway *p”, in -
mrem/year S M

1100 ='conversion factor, yr it} pr /Ci sec L

Ugp = ausage factor that specifies the ex] posure 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. .

the circulation water system water,flow rate, in gpm, is used
for evaluating dose via these pathv'vays as dilution flow

2.23E-3 = conversion factor, f min/ sec gal

Q; = therelease rate of nuclide *y” for the time period of the run
input via MIDEB, Curies/year _

D.iy= the dose factor, specific to a given, age group “@’ .
radionuclide “i”, pathway *“p”, and organ *j”, 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
located within the MIDAS code.:

A = the radroactlve decay constant for radlonuchde i, in
hours™

F
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= 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 i mgestlon
- of food or water, in hours. Given as #25 of parameter 4 in

MIDEL. (t, =12 hours) f

2. Aquatic Foods (Eq 2)

Rip] =j}00.* IY; Vo * ZQ: * Bp Dalpje Aty

Where,
B.

P*F*223E-3 4

[134 2284

p. = the ethbnum bioaccumulation factor for nuclide “i”’ in

pathway *“p”, expressed as pCiL / 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

the average transit time reqmred for nuclides to reach the

' 'pomt of exposure, 24 hours. .This allows for decay during

transit through the food chain, as well as dunng food
preparation. Given as #26 of parametcr 4in MIDEL. (t,

- =24 hours)

the dilution factor at the point of cxposure, 1.0 for Aquatic
Foods. Given in parameter 5 of MIDEL as 1.0.

L.

9
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3. Shoreline Deposits (Eq 3)

Ry =110,000*

U,P*W E *ZQ‘*I;*Dﬂpj[e"li',]*[l_e"ti'b]

M,*F*2.23E-3

‘Where;
W =

the shoreline width factor. Gwen 4san mput of 0.3 when
running the program, bascd on Table A-2inReg. Gmdc
. L 109. =

L= the radloactxve half- hfc of the nuchde “i”, in days
T ‘ an

‘b,.

t,

the dose factor for standing on contammated ground, in
mrem m?/ hr pCi. The values are taken from tablé E-6 of
" Reg. Guide 1.109 and are located within the MIDAS code.

~ See Attachment 3.1, Dose Factors for Various Pathways.

the period of time for which sed1ment or soil is exposed to
- the contaminated water, 1.31E+5 hours. Given in MIDEL
as nem 6 of paramcter 4. E

= the average tran51t time reqmrcd for nuclxdcs to reach the

~ point of exposure, 0 hours vaen ‘as #28 of parameter 4 in
M]DEL - S

1 10,000 = conversmn factor yr i’c3 pCl / Cx sec m’ day, this accounts

for proportlonahty constant in the scdxmcnt rad10act1v1ty
model :

Mp = .the d1lut10n factor at thc pomt of cxposurc (or the point of

_ withdrawal of drinking water or point of harvest of aquatic
food) Given in pa.ramctcr Sof MIDEL as 2.6.

d The M]DAS program uses the followmg plant speélﬁc parameters, which
are entered by the operator -

1. Irrigation rate=0 ) o
2. Fraction of time on pasture = 0 :

3. Fraction of feed on pasture =0
-4, - Shore width factor =0. 3 (from Reg. Gulde 1 ‘109 Table A-2)

. e. 'Theresults of DS1LI are printed in LDRPT (u’) Thcsc results are used in
.. the monthly report of hqmd releases. - :

 f In addmon, the progmm DOSUM (DM) is used to search the results ﬁles
of DS1LI to find the maximum hqmd pathway individual doses. The
highest 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, requu-ed by ch Guide

1.21.
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NOTE: The performance of each survex]lance requlrement must be within the specified
time interval with a maximum allowable extension not to exceed 25% of the
SpCCIﬁCd surveillance interval.

3.2  Limits of Operation and Surveillances of the Effluent Release Points
3.2.1  Radioactive Liquid Effluent Moxiitoring Instrumcntatioh

a. The radioactive liquid effluent momtormg instnimentation channels shown
" in Attachment 3.2, Radioactive quuxd Effluent Momtonng Instruments,
are operable with their alarmy/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. ..

~b...-The apphcabxhty of each channel is shown in Attachmcnt 3.2, Radioactive ;

L1qu1d Effluent Momtonng Instruments.

c. Witha radloacnve hquxd efﬂucnt monitoring mstrumcntauon 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 hqmd effluents monitored by the affccted channel and reset
or declare the momtor moperable ) .t
d.. ,th one or more radioactive liquid effluent momtormg instrumentation
channels inoperable, take the applicable action shown in Attachment 3.2,
Radioactive qumd Effluent Monitoring Instruments, with a maximum
_allowable extension not to exceed 25% of the survelllance interval,
‘excluding the initial pcrformance

e Determine the setpoints i in accordance with the meihodolo gy described in
- ‘step3.3.1; quuxd Momtors Record thc setpoints.;

" £ Demonstrate each radloacuve hqmd effluent momtonng instrumentation
.channel is operable by performing the CHANNEL CHECK, SOURCE
CHECK, CHANNEL CALIBRATION and CHANNEL FUNCTIONAL
- TEST at the frequencies shown in Attachment 3.3} Radioactive Liquid
~ Eﬁ]uent Monitoring Instrumentation Survcxllancc Requirements.

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 setpomts for these instruments shall be calculated in accordance with-
NRC approved methods in the ODCM to ensure the alarmy/trip will occur prior to cxcecdmg
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 Repoxt for the Donald C. Cook Nuclcar Plant. .

.

-
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Due to the location of the Westmghousc ESW monitors, weekly samphng is reqmred of the
ESW system for radioactivity. This is necessary to ensure monitoring 0f a CCW to ESW
system leak and will continue until the Eberline monitors replace the Westmghouse monitors.
The Eberline monitors are in the actual ESW efﬂuent stream 50 they w111 monitor for this
leakage [Ref 5241 gg] :

322  Radioactive Gaseous Effluent Monitoring ms&umentat;ion
a. The radioactive gaseous process and effluent rﬁoiilztonngbmstumentatioxi
_channels shown in Attachment 3.4, Radioactive Gaseous Effluent

Monitoring Instrumentation, are operable with thelr alarm/trip setpoints
. set to ensure that thc lxmlts of step 3.2.4a, Dose Rate, are not exceeded.

b. : The apphcablhty of éach channel is shown in At'tachmcnt 3.4, Radioactive
. Gaseous Efﬂucnt Monitoring Instrumentation. :

' ¢. “With aradioactive gaseous process or effluent momtormg instrumentation
channel alarm/trip setpoint less conservative than d 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

'd. -With less than the minimum number of radxoactxve gaseous effluent
- monitoring instrumentation channels operable, take the action showh in
* “Attachment 3.4; Radioactive Gascous Effluent Mpmtonng '
Instrumentation, with a maximum allowable extcnsmn not to exceed 25%
- of the surveillance interval, excludmg the mmal performancc

i
i

NOTE# " This surveillance: rcqmrement does not apply to the waste gas holdup system
' hydrogen and oxygen momtors, as thcxr setpoints are not addressed in this
document. !

o—"-‘

e. Determme the setpomts in accordance with the mcthodology as described
step 332, Gaseous Monitors. Record the sctpomts

*f. " Demonstrate each rad:oacuve gascous process or effluent monitoring '

" instrumentation channel is operable by performing the CHANNEL
CHECK, SOURCE CHECK, CHANNEL CALIBRATION, and
CHANNEL FUNCTIONAL TEST operations at the frequencies shown in
Attachment 3.5, Radioactive Gaseous Effluent Momtonng

Instmmentahon Survelllance Reqmrements

i
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 BASES — GASEOUS-

The radioactive gaseous ‘effluent instrumentation is prov1ded to monitor 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 mstmmentahon 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. :

323 quuxd Effluents -

Concentration Excludmg Releases via the Turbme Room Sump (TRS)
stcharge -

a.

2.

3.

4.

Limit the concentrauon of radxoactwe matenal released via the Batch
Release Tanks or Plant Continuoits 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 entramed noble gases. For
dissolved or entrained noble gases, limit the concentratlon to

2E-4 pCi/ml total activity. . .

"With the concentration of radloactlve matena] released from the site
'via the Batch Release Tanks or Plant Continudus Releases (other than
the TRS to the Absorption Pond) exceeding the above limits, without _
_delay restore the concentration to thhm the above lnmts

Samp]e and analyze radxoactwe hqmd wastes accordmg to the
sampling and analysis program of Attachment 3.6, Radioactive
. Liquid Waste Sampling and Analysis Program.

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

Concentration of Releases from the TRS Discharée

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 entrained noble gases, lnmt the
'concent:anon to 2E-4 qulml total actmty

With releases from the TRS exceeding the above limits, perfonn a
dose projection due to liquid releases to UNRESTRICTED AREAS to
determine if the limits of step 3.2.3c.1 have béen exceeded. Ifthe
dose limits have been exceeded, follow the difections in step 3.2.3¢.2,
as applicable.

Sample and analyze radioactive liquid wastes aecording to the program -
in Attachment 3.6, Radioactive Liquid Waste Sampling and Analysis -

Program.
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4. Usethe results of radioactive analysns in accordancc with the methods

c. Dose
1.

 of this document to assure that all concentrations at the point of
release are mamtamed within the limits stated’ above

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 to the total body ‘and to <5 mrem to

‘any organ, and during any calendar year to S 3 mrem to the total body

andto s 10 mrem to any organ.

. Wlth the calculated release of radxoactlve matenals in liquid effluents |
. exceeding ten times ‘aniy of the limits in Steps 3.2.3a, 3.2.3b, or

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 matenal mcludmg, as appropnate A

a) Estimate of each mdmdual's dose, ‘

b)- Levels of radiation and concentration of radloactlvc matcnal
involved, -

c) Cause of elevated exposures, dose rates or concentratxons
-AND-

d) ‘Corrective steps taken or planned to ensure agamst recurrence,

"including schedule for aclnevmg conformance with apphcable

h]mts . . .

" These reports must bc formatted in accordance with
" PMP-7030.001.002, Licensee Event Reports, Speclal and Routine

Reports, even though this is not an LER

Determiné cumulative and projected dosc contn'butxons from llqu:d

" 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

~d. L1qmd Radwaste Trcatmcnt Systcm ‘ ,

1.

"Use the hqmd radwaste treatment system to reduce the radioactive

materials in liquid wastes prior to their dlscharge when the projected
doses due to the liquid effluent from the site when averaged over 31
days, would exceed 0 06 mrem to the total body or 0.2 mrem to any
organ. :

Project doses due to hqmd releases to UNRESTRICTED AREAS at
least once per 31 days, in accordance with thls document.
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e. Durmg 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 prowde a Ia:ge reduction in
liquid curies of tritium released to the envu'onment, as there is
approximately 40 curies of tritium released with every momtor tank of

) NBAE mshllate

, Dramage of hxgh conductmty 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
Room Sump (low activity water only) or routed w1thout dermnerahzatxon
processmg to a monitor tank for release. This is necessary in order to
minimize the detrimental affect that high conductmty 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:

(CYPIHCHVI=CXV)

Where; . : e e o
C; . = - theinitial concentration of the systern being added to
. Vi =. theinitial volume of the system bemg 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 system
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: P

»  WDS below 500 p.mhos/cc :
« TRS below 1E-5 pClec.” '
. Momtor Tank release ALARA to members of the public.

Wastewater leakage into the liquid waste dlsposal system will be
monitored routinely.” In the event the leak rate is determined to be over
two gallons per minute (the assumed plant desrgn leakage based on the
original 2 gpm waste evaporator), increased scrutlny will be plaeed on
locatmg inleakage, timeliness of job order activities, and/or activities
causing increased production of waste water.

L.

L.~
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T

BASES — CONCENTRATION

This specxﬁcatlon is provided to ensure the concentration of radloactxvc 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 prowdes additional
assurance that the levels of radioactive matenals in bodies of water outside the site will not
result in exposures greater than 1) the Section II.A design objectives of Append1x 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 assumpuon that Xe-135 is the controlling radlonuchde and its
Effluent Concentration Unit in air (submersmn) was converted to an equivalent concentration
in water using the methods dcscnbed in the Intematlonal Commxssmn on Radxologlcal
Protection (ICRP) Pubhcatlon 2 . «

DOSE o » SR ;

- This specification is provided to unplement the requucmcnts of Sectlons LA, III A,and IV.A

of Appendix I, 10 CFR Part 50. The dose limits implement the guides set forth in Section ILA
of Appendlx 1. The ACTION statements provxde the required operating flexibility and at the
same time, implement the guides set forth in Section IV.A of Appendxx Ito assure the releases
of radxoactwe matetial in liquid effluents will be kept “as low as is réasonably 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; facxhty will not result
in radionuclide concentrations in the finished drmkmg water that are in excess of the. .
reqmrements of 40 CFR 141. The dose calculations in the ODCM unplement the requirements
in Section LA 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 appropnate pathways is unlxkely 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 coisistent with the methodology provided in
Reguldtory Guide 1.109, “Calculation of Annual Doses to Man from Routine Releases of

- Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix-

I”, Revision 1, October 1977, and Regulatory Guide 1.113, “Estimating Aquatic Dispersion of

- . Effluents from Accidental and Routine Reactor Releases for the Purpose of Implcmcntmg

Appendix I", April 1977. NUREG-0133: prov1des methods for dose calculatlons consistent
with Regulatory Guide 1.109 and 1. 113,

,Thxs specification applies to the release of hqmd effluents from each reactor at the site. The

liquid effluents from the shared system are proportioned among the umts sharmg the systcm

LIQUID WASTE TREATMENT

The operability of the liquid radwaste trcatmcnt systcm ensures ‘that this systcm will be
available for use whenever liquid effluents require treatment prior to release to the
environment. The requirements that the appropriate portxons of this system be used when
specified provxde 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. Cock Nuclear Plant, and design objective Section ILD 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 friction of the dose design objectives
set forth in Section IL.A of Appendix I, 10 CFR Part 50, for liquid effluents.
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324  Gaseous Effluents - -
Dose Rate

a.

L

“Limit the dose rate due to radioactive matenals released in gaseous

effluents from the site to < 500 miren/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

] exght days to <1500 m:em/yr to any organ.

. Wxth the dose rate(s) exceeding the above hrmts without delay
' decrease the release rate to wrthm the above lmut(s)

Determine the dose rate due to noble gases in ‘gaseous emuents to be
within the above limits in accordance with the methods and
pmcedures described in this document.

. Detemune the dose rate due to radroacuve matcnals, 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 performing analyses in accordance with’
the sampling and analysis program in Attachment 3.7, Radioactive

Gaseous Waste Samplmg and Analysrs Program

.. Dose Noble Gasee

‘1. Limit the air dose in unrestncted areas due to noble gases released in .
. gaseous effluents during any calendar quaner, to < 5 mrad for gamma
‘radiation and < 10 mrad for beta radiation and during any calendar

" year, to < 10 mrad for gamma radiation and S 20 mrad for beta

radxatron. o

‘ Wlth the calculated air dosc from ra.dxoactxve noble gases in gaseous
" effluents exceeding ten times any of the above limits, prepare and - -

submit a Written Report, pursuant to 10 CFR 20. 2203 and addressed -

: mstep 3.2.3c2, within 30 days after learmng ofthe event.

Determme cumulative and prOj jected dose contnbuhons for the total time
penod in accordance with this document at least once every 31 days.

. ‘_ Dose - Iodme-131 Todine-133, Tritium, and Rad.loacuve Material in’

Partlcu]ate Form

1.

Limit the dose to aMEMBER OF THE PUBLIC from radxorodme

* 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 (srte boundary) to the following:

a) Dunng any calendar quarter to less than or equal to 7.5 mrem to
" anyorgan

) b) During any calendar year to less than or equal to 15 mrem to

_any organ.

U

L.



ry

-

b

L

)

AUTRE U A

‘1

)

v

)

T P K

Information | - PMP-6010-OSD-001.- | - Rev.17a . | Page 20 of 84

OFF-SITE DOSE CALCULATION MANUAL

R A S

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 ten times 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 aﬁer leammg of the event.

3. Determine cumulative and prQ] jected dose contnbuhons for the total time
period in accordance with this document at lcast once every 31 days.

d. Gaseous Radwaste Trcatment

1. Use the gaseous radwaste treatment system and the ventllatxon 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 for gamma radidtion and 0.4 mrad 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 to any organ.

2. Project doses due to gascous rclcascs to UNRESTRICTED AREAS at -
Jeast once per 31 days in accordance with thxs document

BASES GASEOUS EFFLUENTS

Thls spemﬁcatmn is provided to ensure:- that the dosc rate any tlmc at thc SITE BOUNDARY
* from gaseous effluents from all units on the site will be within the annual dose limits of 10 CFR '

Part 20 for unrestricted areas. The annual dose limits are the doses-associated with the

. concentrations of 10 CFR Part 20, Appendix B, Table 2. These limits provide reasonable
~ assurance that radioactive 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
specified in Appendxx B., Table 2 of 10 CFR Part 20. -For individuals who may at times be

within the site boundary, the occupancy of the individual will be suﬁicicntly 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 correspondmg gamma and beta
dose rates above background to an individual at or beyond the site boundary to < 500 mrem/yr to

- the total body of to < 3000 mrem/yr to the skin. These instantaneous release rate limits also -

restrict, at all times, the corresponding thyrmd dose rate above background toa chlld via the
inhalation pathway to s 1500 m:cm/yr .

This specification apphes to the release of gaseous eﬁluents from all reactors at the site. The
gaseous effluents from the shared systcm are proportioned among the umts sharmg that system.

DOSE, NOBLE GASES

This specxﬁcanon is provided to implement the requirements of Sectlons ILB, LA, and IV.A of
Appcngg I, 10 CFR Part 50. The dose limits Jmplement the guides . set forth in Section ILB of
Appen I
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The ACTION statements prov1de the required operanng flexibility and at the same time
implement the guides set forth in section IV.A of Appendxx I'to assure that the releases of
radioactive material in gaseous effluents will be kept “as low as is reasonably achievable”. The
Surveillance Requirements implement the requirements in Section IIL.A of Appendix I that
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 pathwaysis
unlikely to be substantially underestimated. The dose calculations established in the ODCM for
calculating the doses due to the actual release rates of radioactive noblé 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 Dlspexsron of Gaseous Effluents in
Routme Releases from Li ght-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 provxdes methods for dose

-calculations consistent with Regulatory Guides 1.109 and 1. 111,

DOSE, RADIOIODINES RADIOACTIVE MATERIAL IN PARTICULATE FORM, AND
RADIONUCLIDES OTHER THANNOBLE GASES o

This specrﬁcatton is provrded to unplement the requrrements of Sectxons ILC, LA, and IV, A of
Appendxx I, 10 CFR Part 50. The dose limits are the guides set forth in Section ILC of Appendix
L )

The ACTION statements provrde the requxred op eratmg ﬂexlbxhty and at the same time .
implement the gmdes set forth in section IV. A of Appendxx Ito 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 ITI.A of Appendix I that conform with the guides of Appendix [tobe

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 Estimating Atmosphenc
Transport and D1$persxon of Gaseous Effluents in Rouune 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 radlonuchdes, 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.

1.
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GASEOUS WASTE TREATMENT

The operability of the gaseous radwaste treatment system and the venhlatlon 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 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 ILD of Appendix Ito 10 CFR Part 50. The specified limits govemning
the use of appropriate portions of the systems were specified as a suitable fraction of the gmdes .

+ forth in Sectxons II.B and I1.C oprpendxx I, 10 CFR Part 50, for gaseous efﬂuents -

32, 5 Radxoactlve Efﬂuents Total Dose \ , R

a. The dose or dose commitment to a real individual frorn all uranium fisel
=" .cycle sources is limited to < 25 mrem to the total body oranyorgan . .
(except the thyroid, which i is limited to <75 mrem) overa penod of 12
consecutive months. o ¥

b. . With the calculated dosés from the release of radloactwe matenals in
liquid or gaseous effluents exceeding one half the annual limits of steps
" . 323c (Dose), 3.2.4b (Dose < Noble Gases), or 3.2 4c (Dose —Iodine-131,
Iodine-133, Tritium, and Radioactive Material in Parhcu]ate Porm) durmg
any calendar quarter, perform the followmg i i

) Investlgate and 1dent1fy the causes for such release rates, )

«  Define and initiaté a program for corrective action; .

«  Report these actions to'the NRC within 30 days from the end of the
quarter during w}uch the release occurred. coL

IF the estimated dose(s) exceeds the limits above, and lF the release
- | condition resulting in violation has not already been corrected prior to
ro _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 190.1 1(b). Submittal of the report
is considered a txmely request, and a variance is grauted until staff action
. - . ontherequest is complete. The variance only relates to the limits of
™ 40CFR 190, and does not apply in any way to the xeqmrements for dose
- limitation of 10 CFR 50, as addressed in other sectxons of this document.

.C. Determme cumulative dose contributions from liquid and gaseous
"'+ effluents in accordance with this document (including steps 3.2.3¢ [Dose],'
3.2.4b [Dose - Noble Gases], or 3.2.4¢ [Dose ~ Iodine-131, Iodme-133
‘Tritium, and Radioactive Material in Particulate Foxm]) :
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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 L 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 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 negllglble 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 i isestimated to eéxceed the
requirements of 40 CFR 190, the Special Report with a request for a variance (provided the release
conditions resultmg in violation of 40 CFR 190 have not already been ¢orrected, 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 pubhc during any period in which he/she is engaged in carrymg out any
operation, which is part of the nuclear fuel cycle.

3.3 -Calculation of Alarmfl' Tip Setpomts

The a!arm and trip setpomts are to provide momtonng, mdxcatlon, 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, Appendxx 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 monitors are subject to

, dlﬁ'erent setpomt methodologxes ' ’ ;
One variable used in setpoint calculatxons is the multlplc release point (MRP) factor. The
MREP 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 MRPis
arbitrary, and it should be assxgned based on operauonal performance The values of the
MRP's for each liquid release point are gwen in Attachment 3. 8’ Multxple Release Point’
Factors for Release Pomts '

The Site stance on instrument unccrtamty is taken ﬁ'om HPPOS-223 Consideration of
Measurement Uncertainty When Measunng 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 uncertainty in that measured value need not bc considered.
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o 331 . Liquid Monitors ‘

 Establish liquid monitor setpomts for each monitor of the liquid effluent release
- systems. A schematic of the liquid effluent release systems is shown as
. Attachment 3.9, Liquid Effluent Release Systems. Alist of the Plant Liquid
- Effluent Parameters is in Attachment 3. 10, Plant Liquid Effluent Parameters. The

details of each system desxgn 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. Dctermmc setpoints using either the
batch or the continuous mcthodo]o £y.

qumd Batch Momtor Setpomt Methodology

1.

There is only one monitor used on the Waste Dlsposal System for liquid
batch releases. This monitor is identified as RRS-1000. Steam Generator
Blowdown radiation monitors also can be ised to monitor batch releases
while draining steam génerators. The function of these monitors is to act
as a check on the sampling program. The sampling program determiries
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 hlgh alarm -
setpoint can then be set above the predicted value up to the maximum

“setpoint of the systcm
“The radioactive concentration of each batch of radioactive liquid

waste to be discharged is determined prior to each release by sampling
and analysis in accordance with Attachment 3, 6 Radxoactlve Liquid
Waste Samplmg and Analysis Program. . -

“The allowable release flow rates are detcxmmed 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 AAl of NUREG-0133

[E' Ci ]* S 'sF+f '
_ ' LIMIT:| MRP _ '
thrc, . . ‘.>'. . ’ . !

C; = the concentration of nuclide “i” in p.Cl/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 2 multiple of 230,000 gpm depending on
the number of circulation pumps m operation.

MRP = the 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. !
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. - This eqixation must be true during thé batch re'lease. Before the

release is started, substitute the maximum effluent flow rate and the .
minimum dilution flow rate for fand F, respectlvely If the equation

'is true, the release can proceed with those ﬂow rates as the limits of
* operation.” If the equation is not frue, the effluent flow rate can be

reduced or the dilution flow rate can be'increased to make the
cquatmn true. This equation may be rearranged to solve for the

" maximum effluent release flow rate (f).

' Thc sctpoxnt isused asa quahty check on thc samplmg program. The

setpoint is-used to stop the effluent flow when the monitor reading is
greater than the predicted value from the samplmg 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 Emlttmg Radionuclides for Eberline Liquid Monitors, or
Attachmient 3.12, Counting Efficiency 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 setpomt that will provxde a high degree of

conservahsm and eliminate spurious alarms. ;

b. Liquid Continuous Monitor Setpomt Methodolo g)}

1.

There are cight momtors uscd as potcntlal contmuous hqmd release

"+ monitors. These monitors are used in the steamn generator blowdown

s o @ ‘,

(SGBD), blowdown treatment (BDT), and csscntlal service water

- (ESW) systems.

The Westinghouse momtors R) are bcmg rcplaccd by Eberline .

. monitors (DRS, WRA) and are identified as:

R-19 or DRS 3100/4100 for SGBD §

" R-24 or DRS 3200/4200 for BDT - g

R-20 or WRA 3500/4500 for the east ESW system
R-28 or WRA 3600/4600 for the west ESW system

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 followmg 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 or the ESW system (Eberline). :

L
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4. The equation used to determine the setpomt for continuous monitors is
from Addendnm AAl of NUREG~0133

C"Eﬁ'*MRP*F*SF ; ‘

'~ Where; -
Sp. = setpoint of monitor (cpm) :

C = 5E-7 pCi/ml, maximum effluent control limit from
10 CFR 20, Appendix B, Table 2, Column 2 of aknown
possible nuclide in effluent stream. (The limiting nuclide
_ shall be evaluated annually by reviewing current nuclides
agairist historical ones in order to determine if one with a
" more restrictive effluent concentration limit than Sr90 is
found. The concentration limit shall be ad_]usted
appropriately.) i
) -OR- -
e ifa rmxtu_rc is to be specified,
) Z C{ ’
3G
LIMIT, :

Eff = Eﬂiclcncy, thls mformatlon 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 spcc1ﬁc monitors. For Eberline

monitors the efﬁcxcncy is nuclide specific and the
calculation changes shghtly to:’

L]

+
I

- -E—:(——Eﬂ replc;ces c* Eﬁ’
[ H
MRP = multlple release point factor. A factor such that when all
* therelease 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 Pomts) The -
“MRP for ESW monitors is set to 1. ‘

_F = dilution water (circ water) flow rate in gpm obtained from
Attachment 3.10, Plant Liquid Effluent Parameters. For
routmc operation, the setpoint should be calculated using

. .. the minimum dllutlon flow rate of 230,000 gpm.

" SF.=:§ Safety Factor, 0.9.
f = applicable effluent release flow rate in gpm. For routine’
* operation, the setpoint should be calculated using

maximum effluent flow rate (Attachment 3.10, Plant
Liquid Effluent Parameters). !
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332  Gaseous Momtors , ;

For the puxpose of unplementmg Step 3. 2 2, Radloacnve Gaseous Effluent
Momtonng 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 fori mtegratmg radiation
monitors sampling radiojodines, radioactive materials in particulate 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 momtor hxgh alarm setpomts will rouunely be established ata -
fraction of the maximum allowable setpoint (typically 10% of the setpoint) for
ALARA purposes. Alert alarms will normally be set to provide adequatc
indications of small changes in radxolo gical condmons

a. .Plant Unit Vent

1.

The gaseous effluents dlSCharng from the plant vcnt will be
monitored by the plant vent radiation monitor low range noble gas
channel [Tag No. VRS-1505 (Umt 1), VRS-2505 (Unit 2)] to assure

- that applicable alarms and trip actions (1solat10n of gaseous release)
" will occur prior to exccedmg the limits in step;3.2.4; Gaseous .

Effluents. The alarm setpoint values will be estabhshcd using the
follovnng unit analysis’ equatlon. ‘ :

SF*MRP* DL,
S,=
| F,*,?/Q*Z(W;*DCF;,) o
Where; : i, |

S, = the maximum setpoint of the monitor in pCi/cc for release
point p, based on the most hmmng organ

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 willbe
* consistent with past operational experience. The MRP is
computed as follows: .

« Compute the average release rate, Q. (or the
volumetric flow rate, f;) from ¢ach release point p.
o 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. :
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F, = 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.

DI.,- = doserate lumt to organ *j” in an ufirestricted area
(mrem/yr). '

Based on continuous releases, the dose rate limits, DL;,
ﬁ'om step 3.2.4a, Dose Rate, are as follows:

+ Total Body < 500 mrem/year |
¢ Skin < 3000 mrem/year 5
3 - Any Organs 1500 mrern/year

C ;c 20 Q The worst case annual average relative concentrauon in

.the apphcablc séctor or aréa, in sec/m”® (see Attachment
3.16, 10 Year Average of 1989- 1998 Data).

_ W = we1ghted factor for the radxonuchde
. c .

t_' Wl=

G = concentration of the moist abundant radionuclide ‘i”
" .~ Cx =total concentration of all identified '
-+ L. radionuclides in that reléase pathway. For batch
_ releases, this valuc may; besetto'1 for :
.conservatlsm

DCF;; =.dose conversxon factor used to relate rad:atlon
dose to organ ‘;)" from exposure to radionuclide
“1” inmrem m*/ yr pCi:- See following
* equations.
The dose conversiont factor, DCF,,, is dependent
. upon the organ of concern.

' For the whole body: DCF‘, K,
Where;
K; = whole body dose factor due to gamma
: emissions for eachi 1dcntxﬁed noble gas

. radionuclide in mrem m® / yr pCi. See
Attachment 3 18, Dose Factors.

For ﬁie skin: DCF,, Li+1IM;
there Lot
“1;’ = skin dose factor due to beta emissions for
each 1dent1ﬁed 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 (mrcm)
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M; = theair dose factor due to gamma
emissions for each 1dent1ﬁed noble gas
radionuclide in mrad m* / yr pCi. See
Attachment 3.18, Dose Factors.

For the thyroid, via inhalation: DCF;=P;
Where,
= the dose parameter, for radionuclides
other than noble gass for the inhalation
pathway in mrem m” / yr pCi (and the

food and ground path as appropriate).
" See Attachment 3 18, Dose Factors.

2. The plant vent radxatlon monitor low range noble gas high alarm
. . channel setpoint, S, 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 respeetxvely

3. The thyrcnd dose is’ hmxted to the inhalation pathway only.

4. Theplant vent radtatlon monitor low range noble gas setpoint, S, 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.

5. Thehigh alarm setpoint, S, may be estabhshed at 2 lower value than
- the lowest computed value via the setpoint equation.

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

7. Atcertain times, it may be desirable to i mcrease the high alarm
setpoint, if the vent flow rate is decreased. This may be accomplished
inone of two ways. : '

*"Max Conc ( uCli/cc)* Max Flowrate (cﬁn)

=NewM
NewMax Concentration ( uCifcc) ! e qﬁn
-OR- ’
Max Conc ( uCi/cc) *Max Flowrate (cﬁn)

= New Max uCi/cc
New Max Flowrate (cfm) ;

b. Waste Gas Storage Tanks

1. The gaseous effluents discharged from the Waste Gas System are momtored
by the vent stack monitors VRS-1505 and VRS-2505.
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2. -Inthe 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 hmltmg organ based on all gaseous

_ effluent source terms.

". Chemical and Volume Control System Hold Up Tanks (CV Cs

HUT), containing high gaseous oxygen concentrations, may be

< . released under the guidance of waste gas storage tank utxhzmg
approved Operations’ proccdurcs o

- .. 3. -Itis normally prudent to allow 45 days of decay prior to releasing a
'~ GasDecay Tank (GDT). There are extenuatmg, Joperational
circumstances that may prevent this from occurring. Under these
circumstances, such as hlgh oxygen concentration creating a
combustible atmosphere, it is prudent to walve the 45-day decay for
safety’s sake. s S

c. Containment Purge and Exhaust System

1. The gaseous effluents discharged by the Contamment Purge and
~ Exhaust Systems and Instramentation Room Purge and Exhaust
- System are monitored by the plant vent radiation moenitor 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 32.4a,
Dose Rate. "

. 2. Forthe Contammcnt System, a contmuous 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
_ willgivea Purge and Exhaust Isolation signal upon actuation of high
alarm setpoints for parhculate and noble gas channe]s The sample is
: * then returned to containment. Grab samp]e analyms is performed fora
~ - Containment pm‘ge before release.

3. . The Upper Containment area is momtored by norrnal 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 Tnp signals upon actuatlon of thelr high alarm.

4. For the Containment Pressure Relief System, no samplc is routmely
taken prior to release, but a sample is obtained twice per month.
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d.

-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

isolation 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).

Steam Jet Air Ej ector System (SIAE)

1.

The gaseous effluents from the Steam J et An' E_] ector System
discharged to the environment are continuously monitored by
radiation monitor (TagNo. SRA~1900 for Unit 1 and SRA-2900 for
Unit 2). The monitor will alarm pnor to exceeding the limits of step
3.2.42, Dose Rate. The alarm setpoint for the Condenser Air Ejector
System monitor will be based on the maximurh air ejector exhaust

“flow rate, (Attachmcnt 3.15, Plant Gascous Effluent Parameters).

The alarm setpomt value will be established using the following unit

"analysis equation:

SF*MRP*DL,
F,*2/Q* Y (W\*DCFy) ' )
r . . s )

S&uz"

 Where;, . ) . Sy

Ssiag = the inaxnnum setpomt,'base'd-on the most limiting
" organ, in pCi/cc and where the other terms are as
prcvxously defined i !

G]and Seat 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
Unit2). 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 exhiust flow rate (1260

CEM for Unit 1, 2754 CFM each for the two Unit 2 vents). The alarm

sctpomt value will be established using the following unit analysis
equation: ) : '

SF*MRP*pL,
F,*2/Q*Y .(Wi*DCFy) :
! :

Sesez =
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3.4

35

Where;

_ Sasce = the maximum setpomt based on the most limiting
b S organ, in pCi/cc and where the other terms are as
' ' prcwously defined . B

Radloactlve Emuents Total Dose s ’ . .
: - : » t ‘
34.1  The cumulative dose conttibutlons from liquid and gascous effluénts 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 Forin) ‘of tlns 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 Environmerital Monitor'ing'Program (REMP):
35.1 - Purpose oftthEMP

o a The pmpose oftheREMP is to

o Establish baseline radxatxon and radloactmty concentmtlons in the
' environs prior.to reactor operations, "

"« Monitor cntxcal cnvlronmcntal cxposure pathways,

.« Determine the radlologtcal impact, if any, caused by the operation of
the Donald C. Cook Nuclear Plant upon the local environment.

b. The ﬁrst purpose of the REMP was completed pnor to the initial operation
x 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 média used are delineated in
Attachment 3.19, Radiological Environmental Monitoring Program
Sample Stations, Sample Types, Sample Frcqucncxcs Included is a list of
the sample med1a, analysis required, sample statlons, and freqiency
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
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352  Conduct of the REMP [Rcf 5.2.1u)

2. Conduct sample collection and analysis for the REMP in accordance with

. Attachment 3.19, Radiological Environmental Monitoring Program

. Sample Stations, Sample Types, Sample Frequencies, Attachment 3.20,
Maximum Values for Lower Limits of Detections™® - REMP, and
Attachment 3.21, Reporting Levels for Radloactmty 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 locatlons are shown on
Attachment 3.23, Off-Site Monitoring Locatxons REMP

1

Perform each surveillance requirement W1thm 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 exceed 25% of the surveillance

interval. :
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 prevent a reoccurrence as part of the Annual

Radiological Environmental Operating Report (AREOR).

. Deviations from the required samplmg schedule are permitted if
* specimens are unobtainable due to hazardous conditions, seasonal

unavailability, or malfunction of automatic samplmg 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.

.- . If aradionuclide is detected in any sample medlum exceedmg the

limit established in Attachment 3.21, Reportmg Levels for

Radioactivity Concentrations in Envu'onmental Samples, orif more -
than one radionuclide 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 followmg formula:

rL=SnsCay >y ;
Ly Lo : :

Where; = :

Cay = Concentration of 1* detected nuchde
Concentration of 2™ detected nuchde

= Reporting Level of 1* nuclide from Attachment 3.21,
Reporting Levels for Radioactivity Concentrations in
Environmental Samples.

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

s &
o
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~ with the reqmrements of techmcal spec1ﬁcatxon 6.8.4b.

- And, if the activity is the result of plant effluents, evaluate the release
conditions, environmental factors, or other aspects which may have
contributed to the identified levels for mclusmn in the AREOR. Ifthe
radioactivity was not a result of plant efﬂuents describe the results in
the AREOR. :

4 Ife currently sampled mllk farm locahon becomes unavmlable
conduct a special milk farm survey within 15 riays

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

b) - Ifthe unavaﬂable location was a background farm, 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: avzulab]e

<) Ifa replacement farm is unobtamable and the total number of
" indicator farms is less than three or the background farms is less
.. than one, perform monthly vegetatxon samplmg in heu of milk

' BASES RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM (REMP)

. The REMP provrdes measurements of radlatlon and radxoactlve matenals in those exposm'e

pathways and for those radionuclides, which lead to the highest potentm] radiation exposures .
of individuals resulting from the station’ opcratxon. “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 mmally specified REMP will be effective for at least the first three years of commercial
operation. ‘Program changes may be initiated based on operatxonal expenence in accordance

The detection capabllmes, reqmred by Attachment 3.20, Max1mum Values for Lower Limits

.of Detectlons'\'B REMP, are thc state-of the-art for routme enwronmental measurements in
-mdustnal laboratories. )

It should be recognized that thc LLD is defmed as a priori (before the fact) limit representing
the capability of 2 measurement system and not as a postenon (after the fact) limit fora
particular measurement. Analyses shall be performed in such a manner that the stated LLDs

-will be achieved under routine analysis conditions: Occasionally, background fluctuations,

unavoidably small sample sizes, the presence of interfering nuclldcs, or other uncontrollable
circumstances may render these LLDs unachievable. In such cases, , the contributing factors

’ 'w111 be identified and descn'bed in the'Annual Radiological Envxromncntal Operating Report,

H

-
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3.5.3  Anmual Land Use Census [Ref. 5.2.1u)

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

b. Inlieu of the garden census, grape and broad lcaf {'cgctatibn 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.

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. Withaland use census 1dcnt1fymg a locatxon(s), whxch yieldsa
calculated dose or dose commitment greater than the values currently
being calculated in this document, make appropriate changes to
incorporate the new location(s) thhm 30 days, if possible.

BASES — LANDUSE CENSUS | R L \

This is provxded to ensure changcs in thc use of unrestricted areas are 1dcntlﬁcd and modifications
to the monitoring program are made in accordance with reqmrements 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. R&stnctmg the census to gardcns of greater than 500 square feet provides
.assurance that significant exposure pathways via leafy vegetables will be identified and monitored
- ‘smce a garden of this size is the minimum required to produce the quantxty (25-kg/yr) of leafy
vegetablcs 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 vcgetatlon (that is, similar to lettuce and cabbagc), and 2) a vegetation field
of 2 kg/square meter. . . .
i
354 Interlaboratory Compa.nson Pro gram ! .

a. . Inorderto comply with Reg. ‘Guides 4.1 and 4. 15 the analytxcal vendor
participates in an Interlaboratory Comparison Pro gram, for radioactive materials..
Address program results and identified deficiencies in the AREOR.

1. With analyses not being performed as fequired above, report the
corrective actions taken to prevent a recurrence to the Commission in
the AREOR.

BASES INTERLABORATORY COMPARIS ON PROGRAM i

The requirement for partlmpahon in an Intcrlaboratory Companson Program is prowded to
ensure mdepcndcnt checks on the precxsxon 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.
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36

37"

38

3.6.1

362

-,MeteorologrcalModel T S
,3.7.1

~Steam Generator Storage Facxhty Groundwater Momtormg Program

' Purpose of the Steam Generator Storage Facility Groundwater Radrologlcal

Monitoring Program

a. The purpose of the tcmporary on-srte Steam Generator Storage Facility
" Radiological Monitoring Program is 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
unpact 1f any, caused | by the use of thc Storagc Facxhty

Conduct of the Steam Generator Storage Facrhty Groundwater Radiolo grcal
Monitoring Program - X

a. Collect and analyze gmundwater 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, (excludmg
- 1-131) and Attachment 3.21, Reporting Levels for:Radmactlvrty
' Concentratrons in Envuonmental Samples, (excludmg I-131).

Three towers are used to determme the meteorologlcal condltrons at Donald C.
‘Cook Nuclear Plant. One of the towers is located at the Lake Michigan shoreline to

‘4  determine the meteorclogical parameters associated w1th unmodified shoreline air.
.. . The data is accumulated by microprocessors at the tower srtcs and normally
" transferred to the central computer every 15 minutes. ‘

372

;The central computer uses a meteorologrcal software program toprovide | .
. 'atmospherxc dispersion and deposmon parameters. The meteorological mode] used
" is based on guidance provided in Reg. Guide 1.111 for routme releases. All
' i calculatxons use the Gaussian plume model :
. . ¢
Reportmg Reqmrements R : :
- 3.8.1 mm Radiological Envu'onmental Operatlng Report (AREOR)

a.  Submit routine rachologmal environmental operatmg reports covenng the
operation of the units dunng the previous calendar year prior to May 1 of each
year. : .

" b. Includein the AREOR.

» Summares, mterpretatrons, and statrstlcal evaluanon of the results of
- the radrologrcal envn'onmental surverllance activities for the reporting
period.’

» A comparison with pre—operatxonal studies, operational controls (as
appropriate), and previous environmental surveillance reports and an
assessment of the observed impacts of the plant operation on the
environment.
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- Theresults of the Iand use censuses reqmred 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 alleviate the problem..

_ Summarized and tabulated results of all radxologxcal 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 posmble ina supplementary report. |

A summary descnptxon of the REMP mcludmg 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 gmng distances and
" directions from one reactor.

. The results of participation in the Interlaboratory Companson Program '
reqmred by step 3.5.4, Interlaboratory Comparison Program. )

Annual Radiological Efﬂuent Release Report (ARERR)

" Submit routine ARERR covering the operahon of the unit during the previous
12 months of operation within 90 days after anuary 1 of each year.

a..

b,

‘Include;in the ARERR a summary of the quantmes of radioactive hqmd

and gaseous effluents and solid waste released from the units as outlined in '

‘Reg. Guide 1.21,“Measuring, Evaluatmg and Reporting in Solid Wastes

and Releases of Radloacuve Materials in Liquid and Gaseous Effluents
 from Light-Water Cooled Nuclear Power Plants,” with data summarized
on a quarterly basis following the format of Appendlx B, thereof.

-Submit in the ARERR 90 days after January 1 of eaeh year and include a
' quarterly summary of hourly meteorological data collected during the

reportmg penod

This summary may be in the form of an hour-by-hour hstmg of wind
speed, wind direction, atmosphenc 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 radlatlon doses due to the radioactive

liquid and gaseous efflucnts released fmm the umt or station during

the previous calendar year. s

Include an assessment of the radiation doses ﬁorn radioactive hqmd
and gaseous effluents to members of the pubhc 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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39

» _ Use the meteorological conditions concurrent with the time of release
of radioactive materials in gaseous effluents (as determined by
sampling frequency and measurement) for deterrmmng the gaseous
pathway doses.

e Inoperable radiation monitor periods exceedmg 30 continuous days;
_explain causes, of moperablhty and actions taken to prevent
reoccurrence. !
Submit the ARERR [Ref. 52, lw] 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 uranium fuel

cycle sources (mcludmg doses from pnmary effluent pathways and direct
radiation) for the previous 12 consecutive months fo show conformance

" . with 40 CFR 190, Environmental Radiation Protection Standards for

Nuclear Power Operation. Acceptable methods for ca]cu]atmg the dose
contribution from hqmd and gaseous efﬂuents are gwen in Reg Gmde
1.109, Rev 1.

. ,-Include in the ARERR the followmg information for each type of sohd
- Wwaste shipped off-sxte dunng the report penod

e Volume (cublc meters) , :
"« - Total curie quanhty (spec1fy whether determmed by measurement or

_ estimate),

o Principle radionuclides (specxfy whether determmed by measurement '
or estimate),

e Typeofwaste (example spent resm, compacted dry waste, evaporator .
bottoms),
e Type of container (exarnple LSA, Type A, Type B Large Quannty),
-AND-
. Sohdxﬁcatlon agent (example cement). ; -

Include in the ARERR unplanned releases of radloactwe materials in
gaseous and hquld effluent from the site to unrestncted areasona-

‘__.quarterlybams T

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

10 CFR 50 75 () Implementatlon

[~

-

39.1 - Records of spllls or other unusual occurrences mvolvmg the spread of
contamination in and around the site. These records may be limited to instances
when significant contamination remains after decontammanon or when there is a
reasonable likelihood that contaminants may . have spread to inaccessible areas, as
_ m the case of possﬂ:le seepages.

(B

I

3.92  Theserecords shall include any lcnown mformauon or: 1dennﬁcatlon of involved

nuclides, quantities, and concentrations.
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3.9.3  This information is necessary to ensure all areas outsrde the radiological-restricted
area are documented for surveying and remediation during dccomrmssxomng
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. '

~

3.10 Reporting/Management Review -
3.10.1 Incorporate any changes to this procedure in the ARERR.

3.10.2 Update this procedure when the Radiation Momtormg Systcm, its mstrumcnts or
the specrﬁcatrons of instruments are changed -

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

3.10.4 Evaluate any changes to this procedure for potential 1mpact on other related
Dcpartmcnt Procedures

3.10.5 Review this proccdure dunng the ﬁrst quarter of each year and update it if
. necessary. Review Attachment 3.16, 10 Year Avcrage 0f 1589-1998 )98 Data, and
“document using Attachment 3.17, Annual Evaluation of 2/Q Qand D/Q Values For
All Sectors,.The y/Q and D/ Qvalues will be cvaluated 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. 7/Qand D/Q Values For
" All Sectors, and filed i in accordance w1th thc retention schcdule

4 VF[NAL CONDITIONS ) ‘
4.1 Nonc

5 REFERENCES :
5.1 Use References:

5.1.1 “Implementanon of Programmatic Controls for Radrologmal 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 (Generic Letter 89-
01)”, United States Nuclear Regulatory Commission, J anuary 31,1989

5.1.2  12-THP-6010.RPP.601, Preparation of the Annual Radxoactwe Effluent
Release Report ' -

5.1.3  12-THP-6010.RPP.639, Annual Radiological Envuonmental Operating
Report (AREOR) Preparation And Submittal

52  Writing References:
5.2.1  Source References:

a. 10 CER 20, Standards for Protection Against Radiation
b. 10 CFR 50, Domestic Licensing of Production and Uuhzatlon Facilities -
c. PMI-6010, Radiation Protection Plan
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d. NUREG-0472
¢. "NUREG-0133 : ;
" f R{:Eulatory Gmde 1. 109 non—hsted parametexs are takcn from these data
tables "~
g Regulatory Guide 1 111
h. Regulatory Guide 1.113
i. Final Safety Analysis Report (FSAR) , :
j.  Technical Spccxﬁcanons, Appcnd1x A, Sections 6. 8 1e ¢, 6.8.4.2,6.8.4D,
6.9.1.6, 6.9.1.7, and 6.14, Off-Site Dose Calculation Manual
k. Il:g%l Envxronmental Statcment Donald. C. Cook Nuclcar Plant, August
L NUREGO7 . o L b
m. ODCM Sctpomts for qumd Efﬂucnt Momtors (Bases) ENGR 107-04
8112.1 Environs Rad Monitor System -
n. HPPOS-223, Consideration of Measurement Unccrtamty When
Measuring Radiation Levels Approaching Regulatory Limits
0. Watts —Bar Jones (WBJ) Document, R-86-C-001; The Primary
_ Calibration of Eberlin¢ Instrument Corporahon SPIN G- 3/4 Low, Mid,
and High Range Noble Gas Detectors
p. WBJ Document, R-86-C-003, The Primary Cahbratlon of Eberlmc
‘ Instrument Corporation DAM-4 and Water Momtor :
q-

"s‘vx<.><s.<pr*s~r*

0o o
O g p

(=9
[a N

€c.

'NRC Commitment.1217 .
' NRC Commitment 3240

. NRC Commitment 4859

40 CFR 190, Envuonmental Radlanon Protectlon Standards for Nuclear
Povrer Opcratlons "o i

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

NRC Commitment 3850

NRC Commitment 6442 .
NRC Commitment 3768

DIT-B-00277-00, HVAC Systems Design Flows
Regulatory Guide 1.21 ;

. Regulatory Guide 4.1
. 1-2-V3-02-Calc #4, Unit Vent Sample Flow rate for isokinetic

particulates and Iodme sampling

. HPS N13.30-1996, Appendlx A Ratnonalefor Methods of Dctcmumng

%gum Detectable Amount (MDA) and Mmumum Testing Level

DIT-B-01971-00, Dose Factors for Radioactive Particulate Gaseous
Effluents Associated with the Child by the Inhalation Pathway -

DIT-B-01987-00, Ground Plane & Food Dose Factors P, for
Radiojodines and Radioactive Particulate Gaseous Effluents
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5.2.2

gg. NRC Commitment 1010
General References

a.

b.

Y

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 dedle CVCS Hold-Up Tank
Directly to Unit Vent, May 1, 1992

AEP Design Informatwn Transmittal on Aux Bmldmg Venhlahon
Systems .

PMP-4030.EIS.001, Event-Imtlated Surve:l]ance Tesung

. Environmental Posmon Paper, Fe Impact on Release Rates, approved

3/14/00 '

‘Environmental Position Paper, Mct.hodology Change from Sam pling

Secondary System Gaseous Effluents for Power Changes Exceedmg 15%
w1th1n 1 hr.to Respondmg to Gaseous Alert A]atms, approved 4/4/00

‘CR 02150078 RRS-1000 efficiency curve usage
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Att e e Pages: - -
achment 3.1 Dose Factors for Various Pathways 42 - 45
R; Dose Factors ' . ‘
: PA'I'HWAY
Nuclide | Ground . -|- Vegetable |- '-Meat CowMilk -Goat Milk | Inhalation
H-3 0.0E+00 -| 4.0E+03 -| 33E+02 | - 2.4E+03 -i4.9E+03 _1.3E+03
C-14 0.0E+00 |--3.5EH06 - | S3EH0S | 32EH06 |- :3.2E+06 3.6E+04
Cr-51 S4E+06 |- -1.1E4+07--]- 1.5EH06 | -6.9EH06 -| - -8.3E+05 2.1E+04
Mn-54 1.6EH09 . -| -94E+08 --| 2.1E+07 -|: .2.9E+07 - | -.:3.5EH06 2.0E+06
Fe-59 32EH08 | 9.6E+08 | -1.7E+09 |-- 3.1E+08 - | 4.0EH07 | 1.5E+06
Co-58 44EH08 . | - -6.0E+08 -|-2.9E+08 .| 8.4E+07 :LOEH07. - | - 1.3EH06
Co-60 2.5E+10 32EH09 -| 1.0EH09 2.7JEH08 - | -i3.2E+07 --| . 8.6E+06
. | Zn-65 - 85E+08 | -2.7EH09 -|--9.5E+08 1.6E+10 :1.9EH09 | - 12E+06
"] Sr-89 2.5EH04 3.5E+10 -|-3.8E+08 | 9.9E+09 |- 2.1E+10 -| 2.4E+06 -
1S90 . | "00E+00 |  14E+12- | 9.6E+09 | 94E+10 - |- 2.0E+11 -| 1.1E+08
Zxr-95 29E+08--| 12EH09 - |--1.5E+09 | -9.3EH05 - | - (1.1EH05 . | ' 2.7EH06
Sb-124 6.9E+H08 -3.0EH09 -|-44EH08 | - 7.2EH08 -| --:8.6EH07 - | ' 3.8E+06
1-131 1.0E+H07 24E+10 - | - 2.5EH09 4.8E+11 S.8E+11 | 1.6E+07
I-133 1.5E+06 - - | - 4.0E+H08 6.0E+01 4.4E+H09 i5.3EH09 | 3.8EH06
.1 Cs-134 7.9EH)9 | 2.5E+10 1.JEH09 | 5.0E+10- 1.5E+11 -1 1.1EH06
Cs-136 1.7EH08 | 22E+08 | 42EH07 |- S.1EH9 -| -1.SE+10- | 1.9EH05
Cs-137 1.2E+10: 2.5E+10--| 1.0EH09 4.5E+10 | i1.4E+11 “9.0EH0S
| Ba-140 | "23EH07:-| 2.7E+08 5.2EH07 2.1EH08 | - 2.6EH07 | 2.0E+06
Ce-141 1.5EH07:-| S53EH08 -{ 3.0E+H07 - | - 8.3EH07 1.0E+H07 6.1EH0S
Ce-144 | - 79EH07 | 13E+10- |- 3 6E+08» 73EH08 - 1 - 87E+07 _1.3EH07

1

Units for all except inhalation pathway are m? nr sec I yr pr, mhalanon pathway units are mrm® / yr pCi.

U,p Values to be Used For the Manmnm Exposed Indmdual

Adult -

Pathway ! : Infant | Cbild .Teen
Fruits, vegetables and grain (kg/yr) - 520~ 1630 520
Leafy vegetables'(kg/yr) - .26 i 42 64
Milk (L/yr) - 330. 330 .. . : 400 310
Meat and poultry (kg/yr) - 41 - .1 65 110
| Fish (kg/yr) - 6.9 1’16 21
Drinking water (L/yr) 330 510 -510 730
Shoreline recreation {hr/yr) - 14 . 67 12
Inhalation (m 1y1) 1400 3700 ‘8000 8000

Table E-5 of Reg. Guide 1.109.




|  Rev.17a |

Information | PMP-6010-OSD-001 Page 43 of 84
OFF-SITE DOSE CALCULATION MANUAL
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achment 3.1 Dose Factors for Various Pathways 42 - 45
B;p 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 - <. 20B2 - &
P " 1.0ES. - 2.0E4 -

" Cr- - 2.0E2 - 2.0E3 -

Mn - 4,0E2 9.0B4 - -

Fe : 1.0E2- - 32E3.. !
Co.- 5.0E1 - 2.0E2--

" Ni 1.0E2. -1.0E2- A

. Cu . 5.0E1 - 4.0E2 :

--Zn - 2,0E3 . 1.0E4 - '
Br .. 42E2 3.3E2 !
Rb- -2.0E3 - 1.0E3 !
Sr 3.0E1l 1.0E2- - .
4 2.5E1 1.0E3 - |

. Zr 3.3E0 6.7E0 .. ¢

-Nb 3.0E4 1.0E2  ©
Mo 1.0E1 . 10El .- !

- Tc - 1.5E1- 5.0E0 - .

. Ru- 1.0E1 - 3.0E2 i
Rh 1.0E1 3.0E2 ‘
Te 4.0BE2 6.1E3 ;
1 1.5E1 - 5.0E0 :
Cs 2.0E3 ° 1.0E3 i

- Ba. 4.0E0 2.0E2 i
1a 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.



[

[T

-

-

r_w

Information |

PMP-6010-0SD-001

Page 44 of 84

Rev.17a -

] |
OFF-SITE DOSE CALCULATION MANUAL '
" Attachment 3.1 ~ Dose Factors fof Various Pathways fza %ejs

Daip Extérnal Dose Factors for Standlng on Contaminated Ground

mrem m? / hr pCi -

Radionuclide Total Body Skin
H-3 - 0 0
C-14 0. 0
Na-24 2.5E-8 2.9E-8
P-32 0. . 0:
Cr-51 2.2E-10 2.6E-10
Mn-54 5.8E9 ‘6.8E-9
Mn-56 1.1E-8 1.3E8
Fe-55 0. R
Fe-59 _ 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 ~ 43E9
Cu-64 1.5E-9 1.7E9
7Zn-65 4.0E-9 4.6E9 -
1 Zn-69 0 . "~ 0
Br-83 “6.4E-11 93E-11 _
Br-84 1.2E-8 " 1.4E-8
| Br-85 -0 . 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 '5.6E-13 " 6.5E-13 -
Sr-91 ~ 7.1E9 ~ 8.3E-9
1 8r-92 9.0E-9 1.0E-8
Y-90 2.2E-12 2 6E-12
Y-91m ~ 3.8E-9 4.4E9
Y-91 2.4E-11 2.7E-11
Y-92 1.6E-9 1.9E9 °
Y-93 '5.7E-10 7.8E-10
N [ Zr95 5.0E-9 5.8E-9
1Zr-97 5.5E-9 6.4E-9
Nb-95 5.1E-9 6.0E-9
Mo-99 1.9E-9° 2.2E-9
Tc-99m 9.6E-10 1.1E-9
Tc-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
Te-127m 1.1E-12

1.3E-12




.OFF-SITE DdSE CALCULATION MANUAL

Information | PMP-6010-0SD-001 | Rev.17a |  Paged5ofsd

1.1E-9

Table E-6 of Reg. Guids 1.109.

Attachment 3.1 . .. Dose Factors for Various Pathways f;%ejs
- Radionuclide Total Body ~ Skin
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 . 84E-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
I-134 1.6E-8 1.9E-8
I-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 24E-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-1 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

|

L.
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Instrument ' g o Minimﬁm Ap.plicnbility Action
Channels A
Operable* :
1.  GrossRadioactivity Monitors Provxdmg Automanc Release Termmatlon '
a. Liquid Radwaste L (DF - At tlmes of release 1
Effluent Line (RRS-1001) o
. b. Steam Generator o (L)# At tmgcs of release** - 2
Blowdown Line (R-19, DRS 3/4100 +) . ' -
c.- Steam Generator . - - . . | . .(1)# ..| Attimesofrclease -2
- Blowdown Treatment e T B o -

- Effluent (R-24, DRS 3/42004) "

Gross Radioactivity Monitors Not Provxdmg Automatic Release Termination

2.
a. Service Water . | " @)per | Atalltimes . 3
© -’ System Effluent Lme(R-ZO | tram# - .
R-28, WRA 3/4500 and WRA 3/4600 +)
_{ 3. .Continuous Composite ,
. Sampler Flow Monitor oo R toer )
© a. Turbine Building Sump oo (M T Atalltimes - 1 03
“Effluent Line T T . )
| 4.. Flow Rate Measurément Devices - . o < de
. a Liquid Radwaste Line ) o "(1) | Attimes of release 4
(RFI-285) N . ) .
b. Discharge Pipes* . e B ¢ ) Atall'times NA
c. Steam GeneratorBlowdown = -~ | (1) | Attimesofrelease " - 4
- ‘Treatment Effluent - IR ) :
(DFI1-352) : D L

. Pump curves and valve settings may bc uﬁhzed to aumatc ﬂow' in such cases, Actlon Stata'ncnttt isnot apphmble. This is
pnmanlymmfcrmcetostaxtupﬂashtankﬂow : .

# OPERABILITY of RRS-1001 includes OPERABILITY of samplc ﬂow switch RFS-I o1 0, which is an attendant instrument as
defined by Technical Specification 1.6. This item is also apphcable for all Eberline lxqmd monitors (and their respective flow
switches) listed here. :

hie Since these monitors can be used for either batch or continuous reléase the appmpnatc action statement of 1 or 2 shou]d apply (that

. is, Action 1 if a stecam gencrator drain is being pcrformed in licu of Action 2). :
+ Westinghouse (R) radiation monitors are bemg replaced by Eberline (DRS & WRA) momtots Either monitor can fulfill the - .
. opcmbxhtyrequxrmcnt.
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 satisfy the ODCM action statement compensatory surveillance requirement:
1. Collect grab samples and conduct laboratory analyses per the specific monitor’s action statement,
-OR- :
2. Collect local monitor readings at a frequency equal to or greater than (more frequently than) the action

frequency.
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Attachment 3.2 Rad‘ioacﬁve Liquid Effluent Monitoring hs@ments Pages:

46 - 47

- IF the RMS monitor is inoperable for reasons other than the Joss of cootrol room aanunciation, THEN the only
acceptable action is tnkmg grab samples and conducting laboratory analyses as thc readxng is equivalent to a grab

sample when the monitor is functional.

Action 1

Action2

Action3

Action4

Compensatory actions are goi/cmc;l by PMP-4030.E1S.001, Event-Initiated Surveillance Testing

. “TABLE NOTATION

With the number of channcls OPERABLE less than rcqucd by thc Mmumxm Channels OPERABLE .

requirement, effluent releases may continue, provided that prior to mmatmg arelease:
1. Atleasttwo mdcpcndent samples are analyzed in accordance with Stcp 323aand;

2. Atleast two technically qualified members of the Facility Staff mdcpcndcntly vcnf}.r the discharge
valving. Otherwise, suspend rclease of radioactive effluents via this pathway.

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 grab samples are
analyzed for gross radioactivity (beta or gamma) at a limit of detection of at least 10-7 pCi/gram:

1. At least once per shift when the spccxﬁc activity of the sccondary coolnnt is >0.01 pCi/gram DOSE
EQUIVALENT I-131.

2. At least once per 24 hours when the specific activity of the sccondary coolant is < 0.01 pCi/gram

DOSE EQUIVALENT I-131. i

- With the numbct of channcls OPERABLE lcss than rcquxrcd by the Mxmmnm 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 (bcm or gamma) at a lower limit
of detection of at least 10-7 pCi/ml. To further clarify this for ESW monitors the following is provided:

-IF the Wcsunghousc monitor (R-20 and/or R-28) is fulfilling the apphcabihty rcqmrcmcnt. THEN grab

samples are only needed if the Containment Spray Heat Exchanger is in'service since the Westinghouse
ESW monitors are only used fo: post LOCA leak detection and have no au'no trip function assocmted wnh
them,

. Y S i
IF the Eberline monitor (WRA-3/4500 and/or WRA-3/4600) is fulfilling 1 the applicability requirement,

THEN grab sampling is required whenever the monitor is inoperable and the applicable train of ESW is

in service since this monitor is locatcd in the system effluent, t

‘With the number of chhnncls OPERABLE less than requucd by the Minirmum Channels OPERABLE
Tequirement, 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.

L.

L.

L.
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Attachment 3.3 ' Instmmentatlon Surveillance Requxrcmcnts 48 - 49
Instrument CHANNEL | SOURCE CHANNEL CHANNEL
- | CHECK CHECK CALIBRATION FUNCTIONAL
‘ : : - TEST
1. Gross Radioactivity Monitors Prov1dmg Automatlc Relcasc Termination .
a. Liquid Radwaste D* ‘P R()Y . Q)
Effluent Line 4
(RRS-1001) -
b. Steam Generator " D* M R(3). Q)
. Blowdown Effluent S : L
Line i
c. Steam Generator D* . M RQB) Q).
- Blowdown Treatment . . !
-Effluent Line . g
2. Gross Radioactivity Momtors Not Prowdmg Automatxc Release Termination . )
a. Service Water D M R(3): Q) -
‘System Effluent ‘ o .
, Line - : i
3. Continuous Composxte Samplers L. ! .
a. Turbine Building . D* .| “NA N/A: N/A
Sump Effluent Line. N - ' -
4, Flow Rate Measurement Devices _ - o
a. Liquid Radwaste D(4)* NA R : Q
Effluent . ; o
b. Steam Generator D@4)* - N/A - N/A . N/A
Blowdown Treatment ' b ' .
Line .
' i
* During releases via thxspaﬂxway :
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Radioactive Liquid Effluenit Monitoring i Pages:
Attachment 3.3 Instrumentation Surveillance Requirements 48 -49
TABLE NOTATION

L2

t

Demonstrate with the CHANNEL FUNCTIONAL TEST that automanc 1solahon of this pathway and control

" roomalarm annunciation occurs if any of the following conditions exists:

1 Instmm:nt indicates mcasurcd levels abave the alarm/trip setpoint.
2. Circuit failure.* )

3. Instrument indicates a downscale failure.*

4, Instrument control not set in operating made.®

5. Loss of sample flow, # _ :
Demonstrate with the CHANNEL FUNCI'IONAL TEST that control room a!a.rm annunciation occurs ifany
of the followmg condmons exists:

1. Instrument mdxcatcs mcasurcd lcvels above the alarm sctpomt.
2. Circuit failure, '
3. Instrument indicates a downscale failure. :
4. Instrument controls not set in operating mode.
5. Loss of sample flow. #

Perform the initial CHANNEL CALIBRATION using one or more sources witht tmcéabilitﬁ backto the

National Institute of Standards and Technology (NIST). These sources permit calibrating the systemoverits -

. intended range of energy and measurement range. For subsequent CHANNEL CALIBRATION sources that
have been related to the initial calibration may beé used. .

Verify mdxcatlon of ﬂow dxmng periods of release with the CHANNEL CHECK. Perform the CHANNEL

. CHECK at least once per 24 hours on days on which continuous, periodic or batch releases are made.

Demonstrate with the CHANNBL FUNCTIONAL TEST that automatic 1solxmon of this pathway and control.
room alarm annunciation occurs if any of the following conditions exists:

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

2. Circuit failure.** = - . -
3. Instrument indicates a downscalé failure %

4. Instrument control not set in operating mode.*

5. Loss of sample flow,

~ ' 1

Instrument indicates, but docs not provide for automatic isolation

Instrument indicates, but does not necessarily cause automatic isolation. No crcdxt is taken for the automatic
isolation on such occurrences.
Applicable only to Eberline sample flow instrumentation

Operations currently performs the routine chennel checks and source checks. Maintenance and Radiation Protection perform
channel calibrations and channel functional tests. Chemistry performs the channel check on the connnuous composite sampler.
These responsibilities are subject to change without revision to this document.

Y

>
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Instrument (Instrument #) - .. Operable! Minimum Action
: "Channels
Action
1. Condenser Evacuation System - . _
a. Noble Gas Activity (1) , e 6
Monitor (SRA-1905/2905) .
b. Flow Rate Monitor (SFR-401, . 0)) bt 5
. 12-MR-054 and/or SRA- 1910/2910) OR h
4 (SFR-402 and 1/2-MR-054) - . . :
2. Unit Vent. Auxiliary Building Ventilation Systcm K
a. Noble Gas Activity (¢))] » 6
Monitor (VRS-1505/2505) ;
b. Iodine Sampler ' (1) » 8
Cartridge for VRA- 1503/2503 :
¢. Particulate Sampler Filter ) » 8
* for VRA-1501/2501 ' :
d. Effluent System Flow Rate 1) - 5
- Measuring Device (VFR-315, MR-054 and/or , RS ‘
. VFR-1510/2510) ] t
. -¢. Sampler Flow Rate )] » 5
"Measuring Device (VFS-1521/2521)' . . .
3. Containment Purge and Contamm:nt Pressure
.. Relicf (Vent) . ) :
a. Containment Noble Gas Activity Momtor 6)) eekeld 7
ERS-13/1405 (ERS-23/2405) .
b, -Containment Particulate Sampler Filter ¢))] bt 10
- ERS-13/1401 (ERS-23/2401) : H ‘
4, Waste Gas Holdup System and CVCS HUT i .
.. a. Noble Gas Activity ' Q) sanal 9
~ Alarm and Termination :
of Waste Gas Releases (VRS-ISOS/ZSOS) i
5. Gland Seal Exhaust T :
2.  Noble Gas Activity 1) v 6
Monitor (SRA-1805/2805) B
. 'b. Flow Rate Monitor (SFR-201, MR-054 or N ¢)) il -

b Atall tnncs
e Dunng releases via this pathway
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TABLE NOTATIONS .
IF an RMS monitor is inoperable solely as the result of the loss of it's control room alam annuncmnon, THEN
one of the followmg acuons is acceptable to satisfy the ODCM action statcmcnt compensatory survexll:mce
requirements:

1. Take grab samplcs and conduct hbomtory analyses per the spccxﬁc momtox‘s action statement,
-OR-

2, Take local monitor rcadmgs at a frequency equal to or g;reatct than (morc frcqucntly than) the action
frequency. .

3

X R o

IF the RMS monitor is mopctable for reasons other than the loss of control room anmmcxatxon, THEN the only
acceptable action is taking grab samples and conducting laboratory analyses as the madmg is equivalent to a grab
sample when the monitor is functional,

. Consider rclcascs as occurring “via this pathway” under the following condmons

e -The Containment Purge System is in operation and Contnmmcnt mtcgnty is cstabhshcd/rcqmrcd.
-OR-
. The Containment Purge System is in operation and is bcmg used as _the vent path for the venting 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 actmg as a ventilation system and .

is covered by Item 2 of this Attachment.

-OR- )
. A Contnmmcnr Pressure Rchcf (CPR) is being performed.

. For purge (mcludmg pressure relief)’ pmposm only., Sece Technical Spccxﬁcatxon table 3.3-6 for addmonal

information,

For waste gas releases only. see Item 2 (Umt Vcnt, Aunhary Building Ventﬂauon Systcm) for additional
requirements, -

ACTIONS
With the mumber of channels OPERABLE less than required by the Mitimum Channels OPERABLE
requirement, effluent releases via this pathway may continue for up to 30 days pravided 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 mopcrabxhty was not corrected in
the next Annual Radiological Effluent Rclcase Report.

. With the number of channels OPF.RABLE less required by the Minimum Chamels OPERABLE rcqmrcmcnt,

cffluent 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
* inoperability was not corrected in the next Annmal Radiological Effluent release chort.

)



-

 —— r— r— r— [

BN

Information | PMP-6010-OSD-001 - | Rev.172 | Page52 of84

OFF-SITE DOSE CALCULATION MANUAL

Attachment 3.4 | Radioactive Ga§eqi1‘s»E_f_ﬂu§i1't Mohitodqg'lﬁlsﬁ'uméptation.. L

Pages:
" . 50-52

10,

Compensatory actions are govemed by PMP-4030.ES.001, Event-Initiated Surveillance Testing:

With the pumber of ‘channels OPERABLE less’ than required by the Mxmmum Channels OPERABLE

xcqmmn:nts immediately suspend PURGING or VENTING (CPR) of radxoacnve eﬁlucnts via this pathwny '

With thc numbcr of channcls OPERABLE lcss than reqmred by th: mermnn Channcls OPERABLE requirement, efﬂumt
releases via the affected pathway may continue for up to 30 days provided samples required for weekly analysis are continuously
collected with awxiliary sampling equipment as required in Attachment 3.7, Radioactive Gasecous Waste Sampling and Analysis

‘Program. After 30 days, IF the channels are not OPERABLE, THEN continue releases with sarnple collection by auxiliary

sampling equipment and provide a dcscnphon of why thc mopcrab'hty was not oomcctcd in thc next Annual Radiological
Effluent Release Report. . i o o

Sampling evolutions are notan mtcrmpuon of a continuous release or sampling pcnod. '

With the nirmber of channels OPERABLE lcss then reqmred by the Minimum Channcls OPERABLE reqmremcnt, the contcnt.s )
of the tank(s) maybc released to the cmm‘omnmt for up to 14 days prowdcd thatpnor to lnmztmg the release:

a  Atleast two independent samples of the tank's contents are enalyzed and,

‘b, At least two technically qualified members of the Facility Staff mdcpcndcntly vmfy the release rate calculations and

d:schargc valvc lineups; otherwise, suspcnd release of radioactive effluents via this pathway
See Technical Spedﬁcation 346.1.

-
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Radioactive Gaseous Effluent Monitoring! Pages:
 Attachment 3.5 Instrumentation Surveillance Requirements ~ 53-54
Instrument - CHANNEL SOURCE - CHANNEL - CHANNEL
CHECK CHECK CALIBRATION FUNCTIONAL
! TEST
1. Condenser Evacuation Alarm Only X
System s i
* a. Noble Gas Activity Monitor D** M R(2) Q1)
(SRA-1905/2905) . : ) i :
b. System EffluentFlow Rate , D*» .NA R: Q
" (SFR-401, SFR402, MR-054, :
SRA-1910/2910) !
2. Auxiliary Building Unit Alarm Only i
" Ventilation System- : ;
a. Noble Gas Activity Monitor - " D= M R(2) Qn
(VRS-1505/2505) ) . ) : )
b. Iodine Sampler - w* NA NA NA
(For VRA-1503/2503). . :
¢. Particulate Sampler w* NA NA . NA
(For VRA-1501/2501) : .
d. System Effluent Flow Rate D* NA Ri Q
Measurement Device
(VFR-315, MR-054, H
VRS-1510/2510) :
" e. Sampler Flow Rate Measuring D* NA R} Q
Device ;
(VFS-1521/2521) _ :
3. Containment Purge System and Alarm and Trip :
Containment Pressure Relief
a. Containment Noble Gas Se* P ‘R(2) Q
Activity Monitor (ERS- . !
13/1405 and ERS-23/2405)
b. Containment Particulate ] e NA R: Q
Sampler (ERS-13/1401 and s
ERS-23/2401) , :
4. Waste Gas Holdup System Alarm and Trip :
Including CVCS HUT :
a. Noble Gas Activity Monitor pr* P R(2) Q3)
Providing Alarm and :
Termination - ;
(VRS-1505/2505) '
5. Gland Seal Exhaust Alarm Only !
2. Noble Gas Activity D** M ~ RQ2) 0
(SRA-1805/2805) i :
b. System Effluent Flow Rate D** NA R. Q
(SFR-201, MR-054, .
SRA-1810/2810)
* Atall imes

** During releases via this pathway



R D . — —

(

.

[

LN

Information ] ~-PMP-6010-OSD-001 -- | [Rev.17a | Page 54 of §4
OFF4SITE DOSE CALCULATION_ MANUAL )
» Radioactive Gaseous Effluent Momtonng : Pages:
Attachment 3.5 Instrumentatlon Survexllancc Requlrcmcnts 53-54.
TABLENOTATIONS -~ |

. Demonstrate with the CHANNEL FUNCTIONAL TEST that control room alarm annunciation occurs if any of

the followmg conditions exists:

1. Instrument indicates measured levels abovc the alarm setpoint.

.. '2.  Circuit failure. . o : '

3. Instrument indicates a downscale failure,

4. -Instrument controls not sct in opcmtc mode. :
' i
Perform the initial CHANNEL CALIBRATION usmg one or more sources with tmceablhty back to the NIST
These sources permit calibrating the system over its intended range of energy and measurement range. For

. subscqucnt CHANNEL CAIIBRATION sources that lmvc beenrelated to the 1mna1 calibration may be used.

Demonstrate with the’ CHANNEL FUNCTIONAL TEST that automatic lsolatton of this pathway and control
room alarm annunciation occurs if any of the followmg conditions exists; : .

" Instrument indicates measured levels above thc alarm/trip setpoint.
Circuit faflure.* - ,
Instrument indicates a downscalc failure.*

. Instmmcnt controls not st in opcratc modc *

- Instmmcnt mdxmtm, but docs not provxdc automatic isolatlon T i

Opaanons currently pcrforms the routine channel checks and source chccks antcmmce and Radnnon Protection pcrt'orm
channel calibrations and channel functional tests. These n:q:on.sihilmes are subject to change without revision to this document. .

H
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Attachment 3.6 | Radioactive Liquid Waste Sampling and Analysis Program |- 5?58%65:;6
| cf.S.2.isL S . . _
. LIQUID SAMPLING MINIMUM TYPE OF .LOWER
RELEASE FREQUENCY ANALYSIS ACTIVITY LIMIT OF
TYPE FREQUENCY ANALYSIS DETECTION
P (LLD)
. | @Ci/mn*
A. Batch Waste P P Principal Gamma 5x107
Release Tanks*® Each Batch Each Batch Emitfers © -
_ C -131 1x10°¢
P P Dissolved and
_ - : | Entrained Gases 5
Each Batch -'Each Batch ° (Gamma 1x10
: Emitters)
P M . _f -5
‘Each Batch Composite“’ H3 x10
' " Gross Alpha 1x107
P Q Sr-89,'Sr-90 5x10°
Each Batch Composite : : '
. , : ' : ** Fe-55 1x10¢
B. Plant : w Principal' Gamma a4
Continuous Daily Composite® | - Emitfers® 5x10™.
" Releases* ¢ : -
1131 1x10%
M M Dissolved and 5
" Grab Sample _Entrained Gases 1x107
(Gamma
Emitters)’
M H-3 1x10°
Daily Composite® - -
- ' Gross Alpha 1x107
Sr-89, Sr-90 © 5x108
Daily Composite® :
Fe-55 1x10%
*During releases via this pathway !

[
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- Pages:
'55-56

Attachment 3.6 | Radioactive Liquid Waste Sainpﬁng’ and Analysis Program

TAliLE‘NOTAﬂON
a. The lower limit of detection (LLD) i is dcﬁned in Table Notatlon Aof Attachmcnt 3.20 Maxxmum Valuts for Lower Llrmts of
DetccnonsA,B REMP.

TbA ccmpositc sample is one in which the quantity of liquid sampled is p'roportional to thc'qtiax;ﬁty of liquid waste discﬁarécd and

in which the method of sampling employed results in a specimen which is rcprcscntativc of the liquids released.

¢. A batch release is the discharge of Ilqu:d wastes ofa dxscrcte volumc. Prior to sampling for analysls, :solate, recirculate or
sparge each batch to ensure thorough mixing. ’

d. A continuous release is thc discharge of |xqu1d of a non-dxscr:te volume; e.g. from a volumc of system !hat has an input flow
durmg the continuous release, o i i

1

e The principal gamma emitters for which the LLD spcﬁﬁcaﬁm applies exclusively are the fbliowing radionuclides: Mn-54, Fe-

. 89, 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 areto be
detected and reported. Identify and report other peaks, which are measurable and identifiable, together with the above nuclides.

R
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Radioactive Gaseous Waste Samplmg and Pages:
Attachment 3.7 © 7" Analysis Program R 57-58
Gascous Release Type Frequency Minimum Type of Lower Limit
Analysis Activity of Detection
Frequency Analysis (rCi/m))*
a. Waste Gas Storage Tanks | ° ) 3 P Pnnmpal Gamma .
and CVCSHUTs Each Tank Each Tank Emitters 1x10*
Grab Sample )
. H-3 ; 1x10%
b. Containment Purge P P Principal Gamma
Each Purge Each Purge Emitters 4 1x10°
Grab Sample ,
CPR (vent)** Twice per Twice per Month
- Month .
‘ H3 1x10°
¢. Condenser Evacuation WorM _ |, ‘M Pnnmpal Gamma
System : Grab Sample .| " Particulate Sample | Emitters® rxioM
Gland Seal Exhaust* ! C M H3 Tx10°
‘W Pnncxplc Gammn 1x10*
Noble Gas Emitters ¢
M 1131
Todine Adsorbing 1x10"
Media ) .
Continuous R A Noble Gases
: Noble Gas Monitor . 1x10°
d. Auxiliary Building Unit | Continuous® w' I-131
Vent* Todine Adsorbing : 1x10"
" Media ;
Continuous® w?* Principal Gamma
, Particulate Sample | Emitters®* 1x10M
Continuous ® M Gross Alpha
Composite Particulate ’ 1x10™
Sample . ‘
w A H-3
. Grzb Sample H-3 Sample 1x10*
wt Pnnmplc Gamma 1x10*
Noble Gas Emitters ¢
Continuous © Q - Sr-89, Sr-90
Composite Particulate ! 1x10"
‘Sarnple :
. Continuous ¢ Noble Gas Monitor | Noble Gases 1x10*
e. Incinerated Oil°® P P Principal Gamma :
Each Batch Each Batchf Emitters? 5x107

*During releases via this pathway
"Only a twice per month sampling program for containment noble gascs and H, is rcqun'ed
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OFF-SITE DOSE CALCULATION MA.NUAL
. ~ | Radloactwe Gaseous Wastc Sampling and -1 Pages:
Attachment 3.7 Analy51s Program v 57-58

N TAI_!LE NOTAT!ON A

The lower limit nf detection (LLD) is dcﬁncd in Tahlc Notauon A. of Attachment 3.20, Ma:umum Values for Lower L:rmts of .

_ .DetectlonsA,B

i o ‘

. Change samples &t least once per 7 days and contplete nnalyscs within 48 hours after changing. Perform ana!yscs at lmst once per

24 hours for 7 days following each shutdown, startup or THERMAL POWER change > 15% per hour of RATED THERMAL

- POWER. WHEN samples collected for 24 hours are analyzed, THEN the comspondmg LLDs may be increased by a factor of B

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) ﬂ'xe noble gas momtor shows thet cifluent activity has pot mmed more than a factor of 3. (Ret s.z.ly] ’

Know the ratlo of the s:mple ﬂow rate to the sampled stream flow rate for thc time period covcmd by each dosc or dosc rate
calculanon made in accordance with steps 3.2.4a, 3.2.4b and 3.2.4¢ of this document.

«
i

Samplmg cvoluhons are not an interruption of a continuous release orsamplmg pcnod. "

. The cxpal gammzi emitters for which the LLD specxﬁcanon applm cxcluswely are thc followmg radxonucbdcs Kr-87 Kr-88,

Xe-133, Xc-133M, Xc-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 enly these nuchds are to be delected and r:poxted.

Identify and rcpon other peaks, which are uwm-ablc and identifiable, together with the nbove nuclldcs.

Releases from incinerated oil are discharged through the Auxilxary Boler System: Account for rclmscs based on prc-n:lcasc grab '
sample data. ) o

Collect samples of waste m’l tobe mcmcrated fmm the container in whlch the waste oil is stored (example: waste oil s:orage tmks,
55 gal. dmms) pnor to transfer to the AmulxaryBoilcr System. Ensun: sampld are reprcscxnanvc of container contents. - .

g Obtaln and malyu 2 gas marinelli gab sample weeldy for noblc gases cﬁlumt quanuﬁmcn.

h 'l‘ake tnnum gmb samples a! least once per24 hours when the refucling cavity is ﬂoodcd.

. Grab sampling of the Gland Scal Exhamtpaﬂxway need not be pcrformcd if the RMS low ranée channel (SRA- 1805/2805) )

readings are less than 1E-6 uClec. Attach the RMS daily averages in licu of sampling. This isbased on operating experience -
indicating no activity is detected in the Gland Seal Exhaust below this value. Compensatory mmplmg for out of service monitor is
still reqmr:d in the event 1805/2805 is mopaable " ' .

s ts smmesimms a0 com
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OFF-SITE DOSE CALCULATION MANUAL
Attachment 3.8 Multiple Rclcase Point Factors for Release Po:ints P:;gge:
Liquid Factors '
Monitor Description *| Monitor Number 1| MRP #
U 1 SG Blowdown 1R19/24, DRS 3100/3200* i]03s
U 2 SG Blowdown 2R19/24, DRS 4100/4200* - [ 035
U 1 &2 Liquid ' Waste Discharge RRS-1000 0.30
‘ * 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 - 1260 - 0.00363
Steam Jet Air Ejector SRA-1900 3600() | ! 0.01
Start Up FT Vent 1,536 ; 0.004
. 1
Total 192,996
Unit2 ' !
Unit Vent VRS-2500 143400 © . 041
Gland Seal Vent SRA-2800 5,508 (2) 0.02
Steam Jet Air Ejector SRA-2900 | 3,600 () ; 0.01
Start Up FT Vent 1,536, 0.004
Total 154,044

the Westmghous: (R) monitors.
# Norninal Values
a Two release points of 2,754 ¢fm cach are totaled for this value,

This is the total design maximum of the Start Up Air Ejectors. This is a conservative val;uc for unit 1.

Either R-19, 24, DRS 3/4100 or 3/4200 can be used for blowdown monitoring as the Ebcrlmc momtors (DRS) are replacing

L
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“ Attachment 3.9 ~ ~ Liquid Effluent Release Systems | ?Z%e:
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Attachment 3.10 i " Plant Liquid Effluent Parameters - 3 Pzégle:
SYSTEM COMPONENTS - CAPl'tCITY FLOW RATE
, - TANKS | PUMPS | (EACH) (EACH)*
I Waste Disposal System ' :
+ Chemical Drain Tank 1 - 600 GAL. 20 GPM
+ Laundry & Hot Shower Tanks 2 1 600 GAL. 20 GPM
+ Monitor Tanks : 4 21,600 GAL. 150 GPM
+ Waste Holdup Tanks 2 25,000 GAL.
+ Waste Evaporators 3 . 30 GPM
+ Waste Evaporatot Condensate - |- 2 2 6,450 GAL | 150GPM
Tanks ;
I Steam Generator Blowdown '
and Blowdown Trcatmcnt ‘
Systems . : .
+ Start-up Flash Tank (Vented)# - 1 N | 1,800 GAL. 580 GPM.
+ Normal Flash Tank (Not 1 ) 525 GAL. (. 100 GPM
Vented) - v : _
+ Blowdown Treatment System ' S ' i 60 GPM
III Essential Service Water System ) ! : s
. + Water Pumps . _ 4 - 10,000 GPM -
_+ Containment Spray Heat  ~ 4 : 3,300 GPM
"/ Exchanger QOutlet : ;
IV Circulating Water Pumps ' . - ;
Unit 1 : 3 | : ] 230,000 GPM
Unit2 ' 4 . 230,000 GPM
. ~ Nominal Values :
# The 580 gpm value is calculated from the Estimated Stcam Generator Blowdown Flow vs. DRV Valve

Position letter prepared by M. J. OKeefe, dated 9/27/93. 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.

1
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Information | PMP-6010-0OSD-001

OFF-SITE DOSE CALCULATION MANUAL

Attachment 3.11 Volumetric Detection Efficiencies for Principle Gamma | = Page: |

Emitting Radionuclides for Eberline Liquid Monitors ' 62

This includes the following monitors: RRS-1000, DRS 3100, DRS 3200, DRS 4100, DRS 4200,
WRA 3500, WRA 3600, WRA 4500 and WRA 4600. [Ref. 52.1p]

NUCLIDE EFFICIENCY |
(cpm/uCi/cc)
I-131 318 E7 '
Cs-137 3.00E7 !
- Cs-134 793 E7
Co-60 5.75E7 :
Co-58 458 E7 :
Cr-51 3.60E6 :
Mn-54 330E7 :
Zn-65 " 158 E7 :
Ag-110M 993 E7 ;
Ba-133 485 E7 S
Ba-140 192 E7 -
Cd-109 9.58 ES
Ce-139 328E7
Ce-141 192 E8 '
Ce-144 4.83 E6 '
Co-57 . 3.80E7 t
e Cs-<136 1.07 E8
- Fe-59 - -.2.83 E7
{ Sb-124 593 E7 !
1-133 340E7 s
1-134 723 E7 !
1-135 - 3.95E7 :
Mo-99 . 8.68 E6 i
Na-24 445E7 . '
Nb-95 - 328E7 ,
Nb-97 3.50E7 §
Rb-89 5.00 E7 i
Ru-103 348E7 '
. Ru-106 123 E7 :
Sb-122 . 2.55E7 ;
‘Sb-125 - 3.15E7 .
Sn-113 . 733 E5 :
Sr-85 3.70E7 B
N Sr-89. 2.88E3 i
. Sr-92 - 3.67E7 R
Tc-99M * 3.60E7 .
Y-88 : . 525E7 :
Zr-95 - 338 E7 .
Zr-97 © 3.10E7 '
- Kr-85 -1.56 ES :
- Kr-85M 353 E7 i
. Kr-88 4.10E7 s
Xe-131IM 8.15ES5 :
Xe-133 778 E6 :
Xe-133M 515E6 !
Xe-135 3.83 E7
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Attachment 3.12 : Counting Efficiency Curves for R-19, and R-24 . g; §665 4 '

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

(Based on emgirical data taken during pre-operational testing with Cs-137)
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. . P i Pages:
Attachment 3.12 Counting Efficiency Curves for R-19, and R-24 63-64
| Cotnting Efficlency Cireve for R-24 .
Efficiency Factor = 7.5E6 cpm/AG
. 'mwmmmwmw.s&mmmm
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o 1-D0E+05
g 4
o - . L[
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Attachment 3.13 Counting Efficiency Curve for R-20, and R-28 P‘g%"‘
7 Counting Efficlency. Cnr've for R-20 and R-28
Efficiency. Pactor = 4.3 E6 cpmAiCi/nl
(Based oa empirical data taken durring pre-operational kesting with Co-58)
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ime " Gaseous Effluent Rele NI Page:
Attachment 3.14 - Gaseous Effluent Release Systems ! 6g6
‘ . R RELEASE
SOURCES . SYSTEMS POINTS
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_ Attachment 3.15 Plant Gaseous Effluent Parameters Pz%e:
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) AND 1 125. i | 4082 FT? @100 psig
CHEMICAL & VOLUME CONTROL . : 28,741 ft’ max
SYSTEM HOLD UP TANKS (3) o @ 84, 0 level
+ AUXILIARY BUILDING 1 72,660
EXHAUST 2 59,400
+ ENG. SAFETY FEATURES 1&2 50,000
. VENT :
. + FUEL HANDLING AREA VENI‘ 1 30,000
-~ SYSTEM B :
- CONTAINMENT PURGE SYSTEM 1&2 32,000
CONTAINMENT PRESSURE 1&2 1,000
- RELIEF SYSTEM ot
- INSTRUMENT ROOM PURGE - 1&2 . 1,000 .
SYSTEM : o
I CONDENSERA]RBJECTOR '] 2Release Points
|  SYSTEM n One for Each Unit
. © NORMAL STEAM JET AIR 1&2 230 - '
" EJECTORS . :
. START UP STEAM JET AR 1&2 3,600 - :
-EJECTORS. - ' :
II TURBINE SEALS SYSTEM 1 1,260 .
: : : 2 5508 ! 2 Release Points
: for Unit 2
IV START UP FLASH TANK VENT "1 1,536 |
L . 2 1,536 . ¢
+ Designates total flow for all fans. ' :

7

L.



I

S

.

N

("o r—y o Ut

o

-

(S

| PMP-6010-0OSD-001 - |- Rev.17a |

Information Page 68 of 84
’ OFF-SITE DOSE CALCULATION MANUAL
» - ; - Y T Pages:
Attachment 3.16 10 Year Average of 1989-1998 Data 68 - 69
2/QGROUND AVERAGE (sec/m’) | .
DIRECTION DISTANCE (METERS) . .
(WIND FROM) 594 . | 2416 .-} 4020 | 5630 7240
N 3.50E-06 423E-07 - | 197E-07 1.16E-07 8.13E-08
NNE 2.69E-06 - - | 3.22E-07 - 1.53E-07 - 9.16E-08 6.44E-08
NE 3.64E-06 . - 4 51E-07 - 220E-07 - 1.33E-07 9.43E-08
ENE - S94E-06____ | 6.70E-07 _ 335E-07 2.07E-07 1.48E-07
E 8.68E-06 9.50E-07 4.84E-07 3.03E-07 2.17E-07
ESE 8.45E-06 936E-07 4.75E-071 - | 296E-07 .| 2.12E-07
SE _ 9.71E-06 | 1.05E-06 S38E-07 | 337E-07 ____ | 242E07
SSE 1.09E-05 |'1.20E-06 6.14E-07 - | 3.86E-07 2.77E-07
S 1.16E-05 1.30E-06 6.53E-07 4.05E-07 2.89E-07
SSW 5.87E-06 6.70E-07 3.30E-07___ | 2.01E-07 1.43E-07
SW 3.66E-06___ | 4.26E-07 2.04E-07 | 1.23E-07 8.64E-08
WSwW 2.84E-06 | -3.14E-07 1.50E-07 v | 1.57E-07 6.32E-08
wv o - 3.29E-06 3.69E-07 1.75E-07 1.04E-07 7.32E-08
WNW 3.20E-06 -} 3.61E-07 1.69E-07 1.01E-07 7.05E-08
| NW "'2.98E-06 . . 3.33E-07 1.58E-07 9.44E-08 6.61E-08
NNW . 3.41E-06 3.81E-07 - - | 1.78E-07 - -} 1.06E-07 7.41E-08
DIRECTION - - DISTANCE (METERS)'
(WIND FROM) ' 12067 24135 - -| 40225 56315 80500 -
N ‘4.03E-08 | 1.55E-08 _ 7.71E-09 | 493E-09 | 3.09E-09
NNE - 3.23E-08 1.26E-08 - - -6.27E-09 - 1 4.01E-09 2.52E-09
NE 4.78E-08 1.91E-08 9.52E-09 - 6.11E-09 - |-3.88E-09 -
{ENE 7.59E-08 3.08E-08 . | 1.55SE-08 | 9.9SE-09 | 6.37E-09 _
E_ 1.12E-07 | 4.62E-08 2.33E-08 1.50E-08__ "9.64E-09
ESE - 1.10E-07 4.50E-08 2.27E-08 1.46E-08 | 9.38E-09 -
SE 1.26E-07 5.20E-08 2.62E-08 1.55E-08 .| 1,09E-08
SSE 1.44E-07 | 5.94E-08 2.99E-08 1.93E-08_____ | 1.24E-08
S - 1.50E-07 6.09E-08 3.06E-08 -} 1.97E-08 -1.26E-08
SSW 731E-08 | 2.94E-08 1.47E-08 | 9.39E-09 S97E-09. .
SW 4.35E-08 ~ | 1.72E-08 8.56E-09 | S.4BE-09 3.47E-09
WSW 3.18E-08 ‘1. 1.25E-08 6.22E-09 3.99E-09 2.53E-09 - .
W | 3.66E-08 _| 1.43E-08 7.07E-09 4.55E-09 2.85E-09 -
WNW 3.50E-08 1.35E-08 6.70E-09 4.28E-09 2.69E-09
1 NW N 3.30E-08 - | 1,28E-08 6.38E-09 - | 4.09E-09 2.57E-09
NNW 3.68E-08 1.43E-08 7.08E-09 4.54E-09 2.85E-09
. [ DIRECTION - SECTOR" - " - '
IN - =A" —_|E = E - (s =71 W =N
NNE =B - - ESE =F- SSW =K~ . v |WNW =P .
NE . -=C { SE =G - | SwW =L ! |NW = Q
ENE - =D | SSE mH oo WSW =M . . |NNW =R

Worst Case /Q=1.65E-05 sec/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 2.46E-08 2.38E-09 1.08E-09 5.66E-10 3.62E-10
NNE 1.06E-08 1.02E-09 [ 4.62E-10 2.43E-10 1.55E-10
NE 1.31E-08 1.27E-09 5.75E-10 - 3.02E-10 1.93E-10
ENE 1.62E-08 1.56E-09 . 7.09E-10 3.72E-10 2.37B-10
E 1.92E-08 | 1.85E-09 _ 8.39E-10 4.4E-10 2.81B-10 ..
ESE 1.82E-08~ 1.76E-09 7.98E-10 - | 4.19E-10 2.67E-10
SE 1.85E-08 1.79E-09 "8.09E-10 4.25E-10 2.71E-10
SSE 2.24E-08 2.17E-09 9.84E-10 5.15E-10 3.29E-10
S 3.5E-08 3.38E-09 . 1.53E-09 . | 8.03E-10 - | S.13E-10 _
. SSW 2.31E.08 "2 24E-09 1.01E-09 5.31E-10 3.39E-10
SW 2.14E-08 2.07E-09 9.38E-10 4.91E-10 3.14E-10
WSW 2.08E-08 “2.01E-09 9.12E-10 4.78E-10 3.05E-10
W 2.13E-08 2.06E-09 9.33E-10 3.9E-10 3.13E-10
WNW 1.95E-08 1.89E-09 B.54E-10 4.48E-10 2.86E-10 .
NW 1.62E-08 1.57E-09 7.11E-10 - | 3.73E-10 2.38E-10
NNW 2.18E-08 2.11E-09 9.56E-10 15.00E-10 - 3.2E-10
DIRECTION ‘ . DISTANCE (METERS) -
(WIND FROM) 12067 .- | 24135 | 40225 |s6315. . ] 80500
N 1.51E-10 3.91E-11 1.81E-11- 9.65E-12 - | 4.84E-12 ..
.[NNE 6.78E-11 2.1E-11 7.75E-12 .| 4.13E-12 2.07E-12 " .
NE 8.18E-11 2.62E-11 9.64E-12 - 5.15E-12 2.58E-12 -
ENE 9.9SE-11 - | 3.23E-11 LISE-11 - 6.34E-12 3.18E-12
E .. 1.16E-10 3.82E-11 1.41E-11 7.5E-12 3.76E-12
ESE 1.12E-10 3.64E-11 1.34E-11 7.14E-12 3.58E-12
SE _ 1.13E-10 3.68E-11 . 1.36E-11 7.24E-12 3.63E-12 .
SSE 1.37E-10 4.47E-11 1.65E-11 8.79E-12 . 4.41E-12
s . 2.14E-10 1 6.97E-11. 2.57E-11 1.37E-11 1 6.87E-12
N 1.42E-10 4.61E-11 1.7E-11 9.06E-12 4.54E-12
SW 1.31E-10 3.27E-11 - 1.57E-11 8.38E-12 T4.21E-12 -
WSW 1.27E-10 4.15E-11 1.53E-11 8.16E-12 4.09E-12
W 1.3E-10 4.25E-11 1.56E-11 1.73E-11 | 4.19E-12
WNW ~ 1.19E-10 3.89E-11 1.43E-11 7.64E-12 3.33E-12
NW 1.78E-10 3.24E-11 1.19E-11 6.36E-12 3.19E-12
NNW 1.34E-10 4.35E-11 1.6E-11 8.55E-12 4.29E-12
.DIRECTION - SECTOR : ,
N = A ~ | E = E 5 =7 | W = N
NNE. =B ESE =F SSW__ = K | WNW_= P
fNE _=C SE =G SW =1L T |NW__ =Q
ENE =D SSE_=H WSW = M " INNW_ =R

Worst Case D/Q = 4.46E-08 1/m? in Sector A 2001
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B Atté(cﬁrﬁent 317 - Annual Evaluation of /Qand D/Q Values For - Page:
. - All Sectors 70

R T

(e

'
‘ -
i

1. Pcrfoxmed or recclved annual update of x/Q and D/ Q values Prov1de a descnptlon of
’ what has becn recewed L ; L.

'5..' " Copyto NS&A for information, o

/

Signature

Date

.
3
° ‘

Environmental Department .
", (print namc,‘titlc) -

Worst z/Q and D/ Q value and sector detcrmmed PMP-6010 OSD 001 has been updaied,
1f neccssary Prowde an evaluat:on T ,

-

A Signature

' Date

; Environménta.l Department

!

-

: (print namc, tit];) E

":’/.

T3, . Review nuclide mix for g gaseous and hqmd release path.a to dctcrmmc 1f the dose conversmn
- factor of total body is still apphcablc Prov1de an evaluahon

" Signature

- Date

4 ' rApprovcd_z_mdverifu:dby:j CL ..; - . ’ ,

-- (print name, title) -

~

.

Environmenta] Department

Signature

Date -

Environmental chartmcnt '

" (print name, title)

A

Signature

Date

~ Environmental Department

(print name, title)
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Attachment 3.18 | | Dose Factors ‘ 7172

DOSE FACTORS FOR NOBLE(GA..SES AND _DAIiGHTERS*

TOTAL BODY ° SKINDOSE GAMMA AIR BETA AIR

DOSEFACTOR  FACTOR  DOSEFACTOR DOSE FACTOR
K; (DFB) Ly (DFS) M, (DF") T N@OF)

‘ _ mrem m? . (mrem m? (mrad m® (mrad m?
RADIONUCLIDE per uCi yr) per pCi yr) per pCi yr) per pCi yr)
Kr-83m _ 7.56E-02 “e- 1.93E+01 2.88E+02
Kr-85m - |- LITE+03 | 146E+03 |  1.23E+03 1.97E+03
Kr-85 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 1.47TE+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 S 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 - 251E+02 | 9.94E+02- .| ©3.27E+02 1.48E+03’
Xe-133 2.94E+02 - 3.06E+02 | 3.53E+02 | '1.0SE+03
Xe-135m }© 312E+03 .| 7.11E+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

i

* 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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' DOSE FACT ORS F OR RADIOIODINES AND RADIOACTIVE PARTICULATE

IN GASEQUS EFFLUENTS FOR CHILD* Ref. 52.ccand ff

- P : Py
INHAL;\TION FOOD & GROUND .
e . PATHWAY . PATHWAY
o : (mrem m® (mrem m® sec
‘RADIONUCLIDE per 1Ci yr) - per pCiyr)
H3 . 1.12E+03 1.57E+03 *
= P32 - . 2.60EH06 - - 7.76E+10
- Cr-51 1.70E+04- - - -~ 1.20EH07
Mn-54 1.58E+H06 1.12E+09
‘Fe-59 ‘1.27EH06 5.92E+08
~ Co-58 - 1.11E+06 5.97E+08
> Co-60 .- 7.07EH06 - 4.63EH09
.. In-65 9.95EH0S 1.17E+10
.~ Rb-86 =~ - . 1.98E+05 8.78E+09 - .
- Sr-89 - _ 2.16E+06 - 6.62E+H09 .
Sr-90 - 1.01IEH8 - 1.12E+11.
' Y-91 - 2.63EH)6 - 6.72E+06 .
Zr-95 - . . 223EHG ¢ - 3.44E+08 ..
"~ Nb.95 "~ _ . 6.14EH+05 - 4.24E+08 -.
-Ru-103 - 6.62E+H05 1.55E+H08
Ru-106 1.43E+07 3.01E+08
Ag-110m 5.48EH)6 . 1.99E+10 -
- 1131 . 1.62EH07° 4.34E+11°
- - I-132 - -1.94E+05 1.78E+06 -
1-133 3.85E+H06 3.95EH)9
- I-135 7.92EH05 - 1.22E+H07
~ Cs-134 “101EH6 4.00E+10
. .Cs-136 1.71EH05 - .. - -3.00E+09
" Cs-137 . 9.07E+05 3.34E+10
Ba-140 - L7T4EH06 . - 1.46E-H)8
Ce-141 - SHEHS 3.31E+H07
. Ce-144 120E+07 - 1.91E+08 -

®As Sr-50, Ru-106 and 1-131 analyses are pctformed THEN use P; ngcn in P 32 fornmhsted ndionuclidcs

"+ * The units for both H3 factors are the same, mrem m® per pCiyr
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) Sample Stations, Sample Types, Sample Frequencies 73-76
. i .
Ref. 5.2.1v,. 52.1x, 5.2.1t} - : i -
SAMPLE DESCRIPTION/ SAMPLE SAMFPLE . ANALYSIS ANALYSIS
STATION LOCATION TYPE FREQUENCY | TYPE FREQUENCY
ON-SITE AIRBORNE AND DIRECT RADIATION (TLD) STATIONS i
ONS-1 (T-1) 1945 ft @ 18° from Plant Axis: Airborne Particulate Weekly : Gross Beta Weekly
: + Gamma Isatopic | Quart, Comp.
Airbome Radioiodine +1-131 Weekly
: TLD - Quarterly Direct Radiation | Quarterly
ONS-2 (7-2) 2338 f @ 48° from Plant Axis Alrbome Particulate Weekly :Gross Beta Weekly
. ' +Gamma [sotopic | Quart, Comp.
Airbome Radioiodine - : : I-131 Weekly
) TLD Quarterly : Direct Radiation | Quarterly
ONS-3 (T-3) 2407 ft @ 90° from Plant Axis Airbeme Particulate Weekly .Gross Beta . Weekly
T T . Gamma Isotopic | Quart Comp.
Airbomne Radioiodine :[-131 Weekly
- ~ - TLD Quarterly - Direct Radiation | Quarterly
ONS4 (T-4) 1852 fu. @ 113° from Plant Axis Airbomne Particulate Weekly | Gross Beta - Weekly.
. : . . ‘Gamma Isotopic | Quart. Conmp.
Airbomne Radiolodine - 1-131 - Weekly
C TLD - Quarterly Direct Radiation | Quarterly
ONS-5 (T-3) 1895 R @ 189° from Plant Axis Airborme Particulate *"Weekly Gross Beta Weekly
’ -7 ’ . Garmma Isotopic | Quart. Cormp.
Airborne Radioiodine . s f3-131 - Weekly
: : ' j TLD Quarterly : Direct Radiation | Quarterly
ONS-6 (T-6) 1917 t @ 210° from Plant Axis Airbome Pacticulate - “Weekly - | Gross Beta Weekly
L ) o -Gamma Isotopic .| Quart. Conp.
| Airbome Radiofodine. L J131 ) Weekly -
. : L TLD - Quarterly - .Direct Radiation | Quarterly
112 2103 R @ 36° from Plant Axis TLD . Quarterly Direct Radiation - | Quarterly
T-3 2208 t @ B2* from Plant Axis TLD - * Quarterly - Direct Radiation - | Quarterly
T-9 1368 R @ 149° from Plant Axis TLD Quarterly Direct Radiation | Quarterly
T-10 1350 t @ 127° from Plant Axis TLD Quarterly - Direct Radiation | Quarterly
T-11 1969 t @ 11* from Plant Axis TLD Quarterly Direct Radiation | Quarterly
T-12 2292 t @ 63* from Plant Axis TLD Quarterly Direct Radiation | Quarterly
CONTROL AIRBORNE AND DIRECT RADIATION (TLD) STATIONS :
NBF 15.6 miles SSW Ajrborne Particulate Weckly Gross Beta Weekly
New Buffalo, M1 T Gamma Isotopic | Quart. Conm.
: Airbome Radioiodine Ll - 131 . . ) Weekly
~ - TLD Quarterly Direct Radiation | Quarterly
SBN 262 miles SB. Airbome Particulate Weekly Gross Beta - Weekly
South Bend, IN - ) . Gamma Isotopic- ) Quart. Comp.
~ Airborne Radioiodine 1131 Weekly
s TLD- Quarterly Direct Radiation | Quarterly
DOwW 243 milesENE Airbome Particulate Weekly - GrossBeta - - - | Weekly
Dowagiac, M1 ) Gamma Isotopic | Quart. Commp.
Airbome Radioiodine 1-131 i | Weekly
. N ) - Quarterly Direct Radiation | Quarterly
COL 13.9 miles NNB Airbome Particulate =* Weekly Gross Beta Weekly
Coloma, M1 Gamma Isotopic | Quart. Comp.
Airbome Radioiodine I-131 Weekly
TLD Quarterly Direct Radiaticn | Quarterly
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, ’ Sample Stations, Sample Types, Sample Frequencies | . 73-76.
" SAMPLE DESCRIPTION/ _ SAMFPLE SAMPLE |. ANALYSIS ANALYSIS
" STATION LOCATION - ° TYPE FREQUENCY | - . TYPE FREQUENCY
OFF-SITE DIRECT RADIATION (TLD) STATIONS : - A : K
QFT-1 4.5 miles NE, Pole #¥B294-44 - TLD Quarterly :Direct Radiation { Quarterty
OFT-2 © | 3.6 miles, NE, Stcvenmllc : © TLD - Quarterly _Direct Radiation | Quarterly
h - - | Substation N R : I P - o
‘L OFT-3 5.1 miles NE, Pole #8296-13 TLD . Quarterly iDirect Radiation | Quarterly
OFT+4 4.1 miles, E, Pole #¥B350-72 TLD Quarterly -Direct Radiation Quarterly
OFT-S 4.2 miles ESE, Pole #8387-32 TLD Quarterly Direct Radiation | Quarterly
OFT-6 4.9 miles SE, Pole #B426-1 TLD - Quarterly :Direct Radistion Quarterly
.| OFT-71 - .} 2.5 miles S, Bridgman Substation TLD Quarterly tDirect Radiation Quarterly .
. OFT-8 4.0 miles S, Pole #B424-20 . TLD i Quarterly - |:Direct Radiation Quarterly
. .| OFT-9 4.4 miles ESE, Pole #B369-214 | B TLD . - Quarierly *Direct Radiation | Quarterly
OFT-10 3.8 miles S, Pole #B422-99 TLD Quarterly -Direct Radiation Quarterly
OFT-11 3.8 miles S, Pole #8423-12 - TLD Quarterly ‘Direct Radiation Quarterly
GROUNDWATER (WELL WATER) SAMPLE STATIONS i ¥ ) .
w1 1969 R @ 11° fomPlant Axis - . _Groundwncr . Quarterly | Gamma Isotopic | Quarterly
| I ) U ) . - | 1Tritium - Quarterly
| w-2 2302 l\ @ 63° from Plant Axis . | Groundwater . Quanerly. .Gamma Isotopic : | Quarterly
: : . . . :Tritium Quartexrly
w3 . - 132190 @ 107 Imm Plant Axis Groundwater Quarterly :Gamma Isotopic | Quarterly
| . : ‘ “Tritium ~{ Quarterly
w4 oo 418 ft @ 301° from Plant Axis Groundwater { ¢ Quartery Gamma Isatopic - | Quarterly
S e - : o : . Tritom Quarterly
1ws . . ¢ { 404 ft @ 290° from Plant Axis Groundwater . Quartealy Gamma [sotopic | Quarterly
’ R I - . I - Tritum Quarterly
w-6 . 424 f @ 273° from Plant Axis |+ Groundwater | * Quarterly - | Gamma Isotopic | Quarterly
- s s : i .. ) Tritium Quarterly
W7 .| 1895 '@ 189° from Plant Axis . Groundwater " Quarterly ‘Gamma [sotopic ' | Quarterly
) ) ) ) - Tritium Quarterly
ws -1274 R @ 54* from Plant Axis_ _ Groundwater Quarterly. | Gamma Isotopic | Quarterly
Tritium Quarterly
w-9 1447 1 @ 22° from Plant Axis Groundwater - Quarterly .Gamma lsotopic | Quarterly
| R . .. - - - . Tritium Quarterly
w-10 | 4216 t @ 129° from Plant Axis Groundwater - Quarterly Gamma lsotopic | Quarterly
- - - - T - - - - Co ] ) - | Tritum Quarterly
Wl - -, 3206 R @ 153' from Plant Axis Groundwater Quarterly Gamma Isotopic Quarterly
. " ' : . Trittam - Quarterly
Ww-12 . 2631 ft@ 162' {rom Plant Axu . Groundwater Qunrhcrly Gamma Isotopic | Quarterly
: : Lo - - Tritium Quarterly
W-13 2152 t @ 182° from Plant Axis Groundwater Quarterly Gammz kotopic | Quarterly
) : Tritum . * | Quarterly
W-14 ’ 1780 ft @ 164° from Plant Axis Groundwater J Quarterly Gamma Isotopic | Quarterly
. 'l‘ritium Quarterly
SAMPLE DESCRIPTION!/ SAMPLE ‘SAMPLE { ANALYSIS ANALYSIS
. STATION - LOCATION TYPE FREQUENCY |: TYPE FREQUENCY
DRINKING WATER ’ : ' | : '
sTJ St Joscph Public Intake Sta. Drinking water Once per calendar { Gross Beta 14 day Comp.
9mi.NE Day Gamma Isotopic | 14 day Comp.
1-131 14 day Comp.
. . . Tritium Quart. Conp.
LTW Lake Twp. Public Intake Sta. Drinking water Oncepercalendar | GrossBeta - 14 day Conmp.
06 mi.S Day Gamma Isotopic | 14 day Comp.
) 1-131 14 day Cormp.

(=

[

Tritium Quart. Comp
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SURFACE WATER b
SWL-1 Condenser Circulating Watcr Surface Water Once per calendar |'Gamma Isotopic | Month. Comp.
Intake . i Day + Tritium Quart. Comp
SWL-2 ‘| Plant Site Boundary - Sou!h Surface Water Once per calendar ). Gamma Isotopic | Month. Comp.
~ 500 ft. south of Plant Centerline ) Day .~ |:Tritium Quart. Comp-
SWL-3 Plant Site Boundary - North Surface Water Once per calendar |- Gamma Isotopic | Month. Comp.
~ 500 f. north of Plant Centerline Day Tritium Quart. Conp.
SEDIMENT . . . F . _'
SL-2 Plant Site Boundary - South Sediment Semi-Ann.. . - |:Gamma [sotopic | Semi-Annual
. ~ 500 ft. south of Plant Centerline’ S $f o :
SL3 Plant Site Boundary - North Sediment Semi-Ann, iGamnu Isotopic . | Semi-Annual
~ 500 ft. north of Plant Centerline ) ’ . . .
SLA4 Plant Site Boundary - South Sediment Quarterly .Gamma Isotopic | Quarterly
South storm drain culver? to lake to . s e
SL-5 Plant Sitc Boundary - North . . Sediment Quarterly :Gamma Isotopic | Quarterty
Nonh storm dnin culvert to lake - ) K ’ .
’ LSH & 5 are data collection pom?s on)y not actual REMP samples
GROUNDWATER (STEAM GEN'ERATOR STORAGE FACILITY) SAMPLE ST. ATIONS ;
5G-1- . 0.8 mi. @ 95° from Plant Axis Groundwater Quarterly .Gross Alpha Quarterly
: T ’ . Gross Beta . | Quarterly
. . . Gamma Isotopic uarterly
‘| SG-2 0.7 mi. @ 92° from Plant Axis - Groundwater Quarterly Gross Alpha Quarterly
. . . -0 COross Beta Quarterly.
. Gamma Isotopic | Quarterly
SG4 0.7 mi. @ 93° from Plant Axis Groundwater Quarterly Gross Alpha Quarterly
: <t - . Gross Beta ™~ - Quartetly
. , L . Gamma Isotopic  § Quarterly
] SG-5 0.7 ind. @ 92° from Plant Axis - Groundwater Quarierly Gross Alpha Quarterly
: . : : Gross Beta Quarterly
Gamma Isotopic | Quarterly
| SG-1, 2 4and 5 are dau cnnection points only not actual REMP samples )
INGESTION MILK Indxcator Farms® . .
: Milk Once every I-13t per sample
15 days Gamma Isotopic | persanmple
Milk Once every 1-131 - per sample
15 days’ Gamma Isotopic | persample
Milk Once every 1-131 per sample
15 days per sample

Ganmma Isotopic
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o Attachment 3.19° Radiological Environmental Monitoring Program - | - Pages:
’ Sample Stations, Sample Types, Sample Frequencies - 73-76.
- R L i
- SAMPLE DESCRIPTION/ -~ | .. SAMPLE . |- -SAMPLE . ANALYSIS ANALYSIS
STATION LOCATION TYPE FREQUENCY | TYPE ‘FREQUENCY
INGESTION - MILK Background Farms™ o C : Co - .
. . : 0 . Mk Onceevery .- .1-131 per sample
: 15 days - Gamma Isotopic | per sample
. L. S L0 Mk . Once every - - fa-131 - per sample
. s ] 15days - "Gamma Isotopic | per sample
INGESTION-FISH . . - ’ T L - ‘ B -.

‘| ONS-N 0.3 mile N, Lake Michigan -Fish — edible portion - 2year .| ‘Gamma Isotopic | persample
ONS-S "1 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/ycar .Gamma Isotopic | per sample
OFSS 5 0 mile S, Lake chh:gan Fish — edible portion . 2/year Gamma Isotopic | per sample
INGESTION -FOOD PRODUCTS : T ) : T i
On Site . . . X :

| ONsS-G Nearest sample to Plant in the . Grapes .. | .Attimeof - | Gammalsotopic | Attimeof . |

. highest I/Q land sector b o . - | batvest ~te ... .. .| harvest .-
: ~ | ’containing media. - L ! N . o
ONS-V N o - J_°: Broadleaf Attime of “.. | Gamma Isotopic | Attimcof - -
Rl -, .. . , . Vegmﬁo“ harvest . . harvest -
([ofrsite ‘ ‘ . T R
‘| OFs-G . |.Inaland scctor containing . Grapes ° .| Attimcof - | Gammalsotopic | Attimeof \
. . mpcs,appmxxmu:lymnﬁles - L harvest LR -~ -f harvest --- -,
- from the plant, in one of the . . P . ’ ; - e
A T lasytevalcnxDIledsectoxs". N IS e . : S
OFs-V . K *  Broadleal Attimeof - ‘Gamma Isotopic | At time of
vegetation harvest ! harvest
INGESTION - BROADLEAF IN LIEU OF MILK .. i
3 indicator samples of broad leaf vegetation E Broadleaf - - Monthly Gamma Isotopic | Monthly

| collected at different locations, within cight . vegetation when available 3 when aveilable
miles of the plant in the highest annual EE I '
average D/Q land sector. ) . )

1 background sample of similar vegetation Broadleaf Monmthly . . Gamma botopic | Monthly
. grown 15-25 miles distant in one of vegetation when available . ns when available
the less prevalent wind directions. s he .

)
Collect composite samples of Drinking and Surface water at Jeast daily. A-nalyz.e particulate nnp!e ﬁlters'fcr gross beta activity 24 or more hours.
following filter removal. This will allow for radon and thoron dnughwt decay. If gross beta activity in air or watey is mtcr than 10 dm the
yearly mean of control samples for any medium, perform gamma isotopic analysis on the individual nmples.

l

If at least three indicator milk umplc: and one background milk sample cannot be cbtzmed three indicator broad Jeal samples will be collected :t'
different locations, within eight miles of the plant, in the 1and 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 onc of the less prevalent D/Q 1and sectors.

* The three milk indicater and two bzckground farms will be determined by the Armual Land Use Census ind those that arc willing to participate.
IF it is determined that the milk animals arc fed stored fecd, THEN monthly sampling is appropriate for that time period.
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£.5.2.1v] . : . -
Radionuclides .| Food Product | Water | Milk ! Air Filter ! Fish "Sediment
S pCifkg, wet | pCil. | pCil | pCi/m® | pCifkg, wet | pCifkg, dry
-| Gross Beta - 4 001 | oo
H-3 .2000 '
Ba-140 60 60
La-140 15 15 :
.Cs-134 60 15 15° 006 |- '130 150 -
| Cs-137° 60 18. 7|18 0.06- | 150 ° 180
| Zr-95 30 1o
Nb-95 15
| ™n-54- 15 " 130
Fe-59 " 30 -1 260
Zn-65 30 : 260
Co-58 15 - i 130
Co-60 15 -] 1130
1-131 60 1 1 0.07- | i

This Data is dircctly from our plant-specific Technical Specification.

* LLD for drinking water



r—

LI etut U ms B et SRR N

T

T 1T

(-

[

.....-',
l !

I

-

—

-

r”,-'

Information | PMP-6010-OSD-001 - - ~ | "Rev.17a | Page78of84

 OFF-SITE DOSE CALCULATION MANUAL
Attachment 3.20 | "Maximum Values for Lovier Limits of Détections?® - REMP | T98°5
. NOTES L

A. The Lower Limit of Detection (LLD) is defined ps the smallest concentration of radioactive matcnal ina samp]c that will bc "
- detected with 95% probability and 5% probability of falscly concluding that a blank observation represents a “real” signal. .-

Fora parncular measurcment system (whxch may includc mdlochcrmcal separation), thc LLD isgiven by the equahon

o aeers b
—E*V*:2.22*Y*e("‘"") ;

t

" 7 .Where LLD s thc apriorj lower hmxt of detection as dcﬁned sbove (as pCl per unit mass of volume) 'Perform mmlysxs in such

a manner that the stated LLDs will be achieved under routine conditions. Occasionally backgmund 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 rcprcsmts the capabdlty of & measurement system and not as an after
- the fact ln'mt for a p:u'ncular measurement. i

P
|

S is thc standard deviation of the background cmmnng rate or of the counting mtc of a blank samplc as appropmtc
‘(as counts pe rmnutc) o

T E isthe counﬁgg efficiency of the dctcct;‘on"eq:ixipmc‘nt as counts per t;ansfonnagigin'(dxat is, disintcgr'aﬁoh)l e
' V.isthesaniplcsizcinap;iropriatcmm:volumcmits . ,
' 2.22 s ;hc conversion f.acior'fm:ﬁ pi.ctfcuriw (eCi) to transformatioris (disintcgréﬁon}) per minute.
Y s the fractional radiochemical yicld as appropriate - '
& isthe radioactive decay constant for the particular radionuclide . 3
}

At is the elapsed time between the xmdpomt of smnple collection (or end of sample collection pmod) and time of
counting.

3.20, Maximum Values for Lowcr Limits of DctccnonsA.B REMP

N

4 ; ,
B. Identify and report other pmks which are measurable and identifiable, together with the }adxonuclidcs listed in Attachment
i
i
l

]
A 2.71 value may be added to the equation to i:rovidc comrection for deviations in the Poisson distribution at low count rates,
that is, 2.71 + 4.66 x S.
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Ascmeat321 | RPOUIBTors b ooty Conmniradons | g
Radionuclides Food Product | Water Milk Air Filter Fish
pCikg, wet | pCill pCift pCi/m’® pCikg, wet
H-3 . 20000 | = . ! ‘
Ba-140 200 300
La-140 200 300 -
Cs-134 1000 30 60 io 1000
Cs-137 2000 50 70 20 2000
Zr-95 400
Nb-95 400 E
Mn-54 11000 ; 30000
Fe-59 400 ; 10000
Zn-65 300 20000
Co-58 1000 L " 30000
Co-60 300 o 10000;
1131 100 2 .3 0.90
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On-Site Monitoring Location -REMP : ~ Page:

Attachrflent 322 20
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‘ s S . .. .
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3 LEGEND , i

o, ONS-1 — ONS-6: _Air Sampling Station @ - :
T-01 » T-12: . TLD Sampling Station . '
Wel - W.14: REMP T/S Groundwater Wells 1
SG-1, 8G-2, 5G4, SG-5: REMP Non 7/S Groundwater Wells ¢
SWL-1,2, 3: Surface Water Sampling Stations '
SL-2, SL-3: Sediment Sampling Stations H
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Attachment 3.23 Off:Site Monitoring Locations - REMP o
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Aﬁéchrﬁcnt 3924 Safety Evaluatlon By The Office Of Nuclcar - . Pages:

.” INTRODUCTION - ST e 4

Reactor Regulation ° . 82-84

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
RELATED TO DISPOSAL OF SLIGHTLY CONTAMINATED SLUDGB
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) : .

By letters dated October 9, 1991, October 23, 1991 Scptcmber 3 1993 and Scptcmber 29 1993 lndum Michigan Power
Company (I&M) requested approval pursuant to 10 CFR20.2002 for thc on-site disposal of licensed mraterial 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 erca of the Donald C.

Cook Nuclear Plant.” The contaminated sludge was spread over an area of approximately 4.7 acres. The sludge contained & -

~ total mdlonuclxdc inventory of 8.89 millicuries (mCi) of Cesium-137, Cesmm—l36 Ccnum-lM Cobalt-60 and Iodine-131.

In its submittal, the licensce addressed specific information requsted in awordancc wxdl 10 CFR 20.2002(a), provided a

" detailed dsmptxon of the licensed material, thoroughly analyzed and evaluated information pertinent to the impacts on the -
_ ... environment of the proposed dxspoaal of llcmsed material;and comxmt’ed to follow speciﬁc procedures to tmmmlzc the risk of
_uncxpcctcd cxposm‘es. i '

. DESCRIP‘HONOFWAS‘I‘B R . ..

The turbine room sump nbsorpt:on pond is a collccnon plwe for water Teleased from thc plam’s turbine room sump. The -
" contamination was caused by a pnmm'y-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. Asa
. result, the licensee dredged the pond in 1982. "' The radioactive sludge removed by the dredging activities was pumped to 2
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 subscquently sprcad and’ madc intoa gmvelcd road aver the -
uppcrpm’hnglotmaofappmxmtely47m . .
‘The principal radionuclides :dcnnﬁed inthe dmdged material are list=d bclow

TABLEI . B 1

NUCLIDE = = { ACI‘IVITY(mCi) N ‘ACTIVITY(mCi)
_-(half-life) N 1982 - S 1991
¥es32d) - o003 ¢ . T NA*
Wesly) o | o 234 P 048
BCs (30.2 y) - ss9 o b 4ST

®Co(56y) . - |-. - . 090 .- . |- 027
Blrgosd C 003 ; SO NA* L
TOTAL: 8.89 i 5.02

* NA: not applicable due to decay
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Safety Evaluation By The Office Of Nuclear ~Pages:

Attachment 3.24 Reactor Regulation i : 82-84

3.

’
RADIOLOGICAL IMPACTS i

The licensee in 1982 evaluated the following potential exposure pathways to mcmbcrs of the gmcral public from thc
radionuclides in lhc sludge:

(1) extemnal exposure caused by gmundshme fmm thc dxsposal site; ;
(2) internal exposum caused by inhalation of re suspended radionuclide; :
-AND- §

(3) intemnal exposure fromi mgesnng gmund water.

- The staff has reviewed the hcensces calculanona! methods and assumptions and ﬁnds that they are consistent with

NUREG-1101, “Onsite Disposal of Radioactive Waste,” Volumes 1 and 2, November 1986 and February 1987, respectively,
The staff finds the assessment methodology acceptable. Table 2 lists the doscs calculated by the licensee for the maximally
cxposcd member of the public bascd on a total activity of 8.89 mCi dxsposed in that y:zr :

TABLEZ . :

Pathway S Whole Body Dose Received hy

Maximally Exposed Individual
(mrem/year)

.

Groundshine : . 0.94

Inhalation _ S . 0.94

Groundwater Ingestion KT o 1073

Total - o - 1 261

. On July S, 199! thc lxcmscc rc-sampled the onsite dxsposal area to ‘assure that no signiﬁcant impacts and adverse effects had

occurred. A counting procedure based on the appmpnatc environmental low-lcvel doses was used by the licensee; however, no
activity was detected during the re-sampling", This is consistent with the original acnvny of the material and the decay time.

The 1991 re-sampling process used by the licensee confirms that the cnvmmmcntnl impact of the 1982 disposal was very small.
The staff finds the licensce's methodology acceptable. :

ENVIRONMENTAL FINDING AND CONCLUSION

The staff has evaluated thie environmental i impact of the proposal to Iave in place approxnmatdy 942 cubie meters of slightly

con!anunatcd sludgc underneath the upper parking lot on the Donald C. Cook Nuclear Plant ite.
In 1982, the licensce evaluated the potcnnal exposum to members of the gcncr.'d publxc fmxn 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 mremyr. ‘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, respectively. 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 awhole-body dose rate of about 89
mrem per year outdoors. Subsequent licensee sampling in 1991 identifi ed no detectable activity, The staff evaluated the
licensee's sampling and analysis methodology and finds it acceptable. The results, of the’1991 rc-samplmg by the hccnscc,
conﬁrm that the mvuonmcntal impact of the 1982 disposal was very small,

' Based on the above the staﬂ‘ finds that the potential environmental impacts of lcavmg the contaminated sludgc in place are

mstgmf' cant. With regard to the non-radiclogical impacts, the staff has determined that leavmg the soil in place represents the
Ieast impact to the environment. .

-
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. Safety Evaluation By The Office Of Nuclear Pages:
Att_a;}un;nt 3’2.4 Reactor Regulatxon ’ P .82-84
CONCLUSION

Based on the staff's review of the licensee's dxscussxon, thc staff finds the licensee's proposal to retain the material in its present .
Jocation 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  future modlﬁcanons shall be rcponcd toNRC
in accordance with the applicable ODCM change pmtocol

. environment (Octobcr 3, 1994 59FR 54477)

1&M letter fromE. E. Fitzpntrick to thc NRC Document Control Desk, Septemnber 29, 1993 o

A‘l‘herefore, the licensee's proposal to consider the slightly éontammatcd sludge dxsposéd b'y retention in pface in the manner
- described in the Donald C. Cook Nuclear Plant subrmmls datc Octobcr 9 1991 Octobcr 23, 1991, Scptcmbcr 3, 1993, and
Septcmber29 1993 is acceptable. )

The guxdclmcs uscd by the NRC staff for onsite dxsposal of lnccnscd mtmal and thc mﬁ’s cvn!uatxon of how ea.ch gmdclmc
has been satisfied are given in Table 3. '

Pursuant to 10 CFR 51.32, the Commission has determined that gmntmg of this approva] will have no s:gmﬁmt impact on the

PnncxpalConm'butorJ Minns . L

Date: November 10, 1994 e . 2 ot
.. TABLE3 .. V-
. 20.2002 GUIDELINE FOR ONSITE STAFI-"S EVALUATION
DISPOSAL? :

The radioactive matetial sheuld be dssposed ofin such a | 1. Duets the nature of the dxsposed material, recyclmg to thc .

manner that it is unlikely that the material would be * general pubhc isnot consndcnd likely
recycled.
- Doses to the total body end any body organofa - -~ - . - | 2. ~~-'mxsgmdelmcwasaddressed m‘l‘ablcz. Although the

maximally exposed individuals (2 member of the general -
.. public or 2 non-occupationally exposed worker) from the

probable pathways of exposure to the disposed material
should be less than 1 mrem/year, L

2.61 mrem/yr is greater than staff's guidelines, the staff finds it

.. -acceptable due to 9 yrs decay following analysis and the -
: expcctod lack of activity dctcctcd in the 1991 survey.

Doses to the total body and any body organ ofan

) “inadvertent intruder from the probable pathways of .
mrer/year,

exposure should be less than §

. Bccausc the mar.cna] wﬂlbc land spread,thc mﬂ'cons:dcrs :
". . the maximally expost_:d mdmdua] sccnano to also addmss the
- *-intruder scenario.

Doses to the total body and any body organ of an .

" individual from essumed recycling of the disposed

mmaterial at the time the disposal site is released from

_regulatory control from all likely pathways of exposure

. should be less than 1 nwem.

. Even ifrecycling were to occur after release from regulatory

control, thedosetoa maxnnally exposed memberof the

- ' public is not expécted to exteed 1 mrem/year, based on
exposure scenarios consndmd in this analysis, . .

E.F. Branagan, Jr. and F. J. Cox;ng'éL'“Diépésél' of Contarninated Radioactive Wastes from }{;ucleér Power Plants,” presented at
the Health Physics Society’s Mid-Year Symposium on Health Physics Consndmhon in Dcconmrmnanonchcomnnslonmg,

- Knoxville, Tcnnascc, February 1986, (CONF-860203).
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DESCRIPTION

2003 Annu'al Rndiologichl Effluent Release Report

THE FOLLOWING DOCUMENTS HAVE BEEN USED AS SOURCES OF INFORMATION FOR PREPARATION OF THE
ATTACHED. COPIES OF THESE DOCUMENTS ARE AVAILABLE FOR REVIEW AT THE LOCATION SPECIFIED,

NO | PAGE SOURCE DOCUMENT DESCRIPTION CURRENT SOURCE
PARA. TITLE, NUMBER, REVISION, ETC. DOC. LOCATION
: (FILE NO., ETC.)
All-1 PMP-6010-OSD-001 OFF-SITE DOSE CALCULATION MANUAL | Documentum
ALl-2 PMP-6010-OSD-001 OFF-SITE DOSE CALCULATION MANUAL | Documentum
Al1-3 PMP-6010-OSD-001 OFF-SITE DOSE CALCULATION MANUAL | Documentum
All-4 12-OHP-4021-006-004, Data Sheet 1 Env Section Files
L-03-1 - L-03-85
Al1-5 1 and 2-OHP-4021-028-005, Data Sheet 1; 12-OHP-4021-023-002, Env Section Files
Data Sheet 1; 1 and 2-OHP-4021-028-004, Data Sheet 1
G-03-1 > G-03-28
ALIL-6 None
ALLT 12 THP 6020 ADM 010, Data Sheet 1 NDM
Al.1-8 1 and 2-OHP-4021-028-005, Data Sheet 1; 12-OHP-4021-023-002, Env Section Files
Data Sheet 1; 1 and 2-OHP-4021-028-004, Data Sheet 1
G-03-1 —> G-03-28, 1-CPR-03-1 —» 1-CPR-03-160 and 2-CPR-03-1
-» 2-CPR-03-250
AL1-9 Totals from pages A1.1-7 & 8. PMP-6010-OSD-001 OFF-SITE f)‘“’- Section Files and
DOSE CALCULATION MANUAL (for % of quarterly limit) ocumentum
Al.l-10 12-OHP-4021-006-004, Data Sheet 1 ' Env Section Files
L-03-1 - L-03-85
12 THP 6020 ADM 010, Data Sheet 1 NDM
Vendor Analyéis of Quarterly Composites NDM ,
AL1-11&12 | Totals from page A1.1-10. Limits from 10 CFR Part 20, Appendix ]“;’“’.S“‘““ Files and
: B and PMP-6010-0SD-001 OFF-SITE DOSE CALCULATION ocumentum
MANUAL _
Al.1-13 Vendor Analysis of Qu:irterly Composites g;\:éection Files and
AlLl-14 Totals from page A1.1-13. Limits from 10 CFR Part 20, Appendix g“" Section Files and
B and PMP-6010-OSD-001 OFF-SITE DOSE CALCULATION ocumentum
MANUAL
AL1-15 Radioactive Waste shipments Env Section Files and
NDM
Al.1-16 Yearly totals and % of PMP-6010-OSD-001, OFF-SITE DOSE Documentum
CALCULATION MANUAL
Al1-17 Site Specific Data for Site Boundary Distances Eny Section Files
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NO.
2003 Annual Radiological Effluent Release Report

THE FOLLOWING DOCUMENTS HAVE BEEN USED AS SOURCES OF INFORMATION FOR PREPARATION OF THE
ATTACHED. COPIES OF THESE DOCUMENTS ARE AVAILABLE FOR REVIEW AT THE LOCATION SPECIFIED.

NO PAGE SOURCE DOCUMENT DESCRIPTION CURRENT SOURCE
DOC. LOCATION
PARA. TITLE, NUMBER, REVISION, ETC.
(FILE NO.,ETC.)
Al2-1->5 Quarterly Dose Calculations with MIDAS and Site Specific Data Env Section Files
PMP-6010-OSD-001, OFF-SITE DOSE CALCULATION MANUAL
A2.1-1—->8 MIDAS System with Site Specific Data, Meteorological Joint Env Section Files
Frequency Tables
A2.2-1>8
A2.3-1->38
A2.4-1 >8
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