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1.0

2.0

PMP 6010.08D.001

INDIANA MICHIGAN POWER COMPANY
DONALD C. COOK NUCLEAR PLANT

OFF-SITE DOSE CALCULATION MANUAL
OBJECTIVE

The Off-Site Dose Calculation Manual (ODCM) is a supporting
document to t.e Radiclogical Effluent Technical Specifications
(RETS), as defined in NUREG-0472. The ODCM contains the
methodology and parameters to be used in the calculation of
offsite doses due to radiocactive liguid and gaseous effluents
and in the calculation of liquid and gaseous monitoring
instrumentation alarm/trip se.points. The ODCM provides flow
diagrams detailing the treatmont path and the major components
of the radicactive liquid and gasecus waste management systems.
The ODCM also presents a map of the radiclogical environmental
menitcring sample locations and the meteorslogical model used
to estimate the atmospheric dispersicon and deposition
parameters. The ODCM specifically addresses the des:gn
characteristics of the Donald C. Cook Nuclear Plant based on
the flow diagrams contained on the "OP Drawings" and plant
"System Description"” documents.

1.1 The Technical Physical Sciences Department is
tresponsible for implementation of the Nff-Site Dose
Calculation Manual. The Radiation Protecticn Section
of the Technical Physical Sciences Department will
conduct periodic review and update of the ODCM. Any
design related change will be reviewed ana approved by
the Radiological Support Section Manager, AEPSC and
forwarded to the Plant Radiation Protection Section for
implementation.

REFERENCES
2.1 10CFR20, Standards for Protection Against Radiation.

2.2 10CFR50, Domestic Licensing of Production and
Utilization Facilities.

2.3 12 THP 6010 ENV.051~-.061, Radiation Protection
Environrental Sampling Procedures.

2.4 12 THP 6010 RAD.332, Batch Liquid Waste Releases Using
Monitor RRS~-1001.

2 5 12 THP 6010 RAD.337, Gaseous Waste Releases, Manual
Calculations.

2.6 12 THP 6010 RAD.548, Radiacion Monitoring System
Setpoints.
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12 THP 6010 RPP.005, Radiation Protection Records
Control and Retention.

PMI 6010, Radiation Protection Plan.
NUREG~0472

NUREG-0133

Regulatory Guide 1.109.

Regulatory Guide 1.111.

Regulatory Guide 1.113,

Final Safety Analysis Report (FSAR).

Technical Specifications, Appendix A, Sections 6.8.1.H;
6.15, Offsite Dose Calculaticn Manual.

Final Environmental Statement D, C. Cook Nuclear Plant,
August 1973,

NUREG-0017
Watts-Bar Jones Primary Calibration of Eberline

Instrument Corporation DAM-4 and Water Monitor, nao
revision date.

3.0 ATTACHMENTS

3.1

3.2

3.3

3'4

3.5

3.6

Characteristics and Functions cf Radiation Monitor
RRS 1000.

“haracteristics and Functions of Radiation Monitor R-19
(Tag No. DRA-300).

Characteristics and Functions of Radiation Monitor R-24
{(Tag No. DRA-353).

Characteristics and Functions of Radiation Monitors
1R20/2R20 (Tag No. WRA7131 and WRA714).

Characteristics and Functions of Radiation Monitors
1R28/2R28 (Tag No. WRA717 and WRA7.8).

Characteristics and Functions of the Unit Vent Effluent
Meonitor (VRS-1500/2500).

Characteristics and Functions of the Lower Containment
Airborne Moritor (ERS=1300/2300).
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Characteristics and Functions of the Lower Containment
Alrborne Monitor (ERS-1400,2400).

Characteristics and Functions of the Containment Area
Radiation Monitor (VRS-1201,/2201; 1101,2101).
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2) Compute (¢ _Ci )7 tor all
MPC diluted
effluent
stream, T,
discharged
intc the
environment.,

33 Ratio 1) to i) above Lo compute
the MRP for each release poin*®

4) Repeat steps 1) through 3) for
each of the site's liguid
telease points.

Normal.y oo more than one tank ls
lined up for sampling or reliease
simultaneously. But in case nt an
accident, cumbined lijuid effiient
discharges through radiation monitor
RRS5~1000, i.e., two Ot more

tank leakeges or discharges from
either the Waste Evaporator Condensatce
Tan 3 (CT), Laundry and Rot Shower
Tanks (L), and Monitor Tanks (MT),
sguation (3) is rewritten as follows
te accomodate sach subsystem’s
effluen: flow rate (£):

- i
A C;

fcvr) * (2 ‘fL) * X I fM.-r)f
WETH MPT; .

(%)

The condition for an acceptable

single or combined release from one

or more subsgvystems is met if eguations
(1) and/or (5) are satisfied. If

this condition cannof. be met, the
intended discharges can proceed only
if any one of the following conditions
(1), (2), or (3 are sacisfied:

{1} Increasn the minimum dilution
low rate, ¥, while maintaining
& constant effluent flow rate,
o
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Dy = dilution factor at the
nearest potable water
intake, A value of 2.6 is
used for the Lake township
intake located approximately
2800 feet SW of the
station discharge points.
See reference 2.16.

nserting the usage factors of R.G.
109 as appropriately into eguation
4), the following equation is

:
;l
(\
derived:

Ajo = 1.14 x 10% (730/Dy *+ 21 BFy) DFy (15)

The value of Ai, for those elements
listed in Attachment 3.15 are tabulated
in Attachment 23..6.

4.1.4.4

€hore Line Activities Doses

Based on the D.C. Cook nus.2ar power
plant semi-ananual radiocactive
effluent release reports, it has
been shown that the exposures due <o
swimming and boating activities are
less than 1% of the dose due to all
liguid effluents., See NRC regulations
position C. in Regulatory Guide
1.109. Therefore, only shoreline
activities are coasidered here.
Shoreline activities doses, Dgy, due
te liquid effluents are detsrm.ned,

based on eguation (A~-6) of R.G.
1.109, using the following

Dgr = 1,ié4 x 107 MMpUgpd (T ciiDF) I Az |l-exp(~ijryp)] (16)
%

methodology:
m
im]

where:

Pgr = dose due to saora line
activities from deposited
radionuclides, in mrem.

Ty = radiological halz-iile of

nuclide i, in days.

Page 20 of 4.
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Sp ® the maximum setpoint of the

SF =

MRP=

monitor in uCi/cc for release
point p, based on the most
limiting organ.

an coperati~g safety factor,
1.0, (see page .0)

a weighed multiple release
point factor (<1.0), such that
when all site gaseo.s re.eases
are integrated, the applicable
dose will not be exceeded bhased
on the release rate of each
ffluent point. The MRP will
be based on the release rate or
the volumet:ric flow rate of
each effluent point to the
total respective value and
will be consistent with past
cperaticnal experience, The
MRP is compited as follows:

1) vompute the average
release rate, Qp. (or the
volumetric flow rate,
tp) from each release

point p.

2) compute I (orify) for
all release points,

3) ratio Qp/qu (or fp/1£p)
for eacn release point.

This ratio is the MRP for
that specific release

point,

4) repeat 1) through 3) for
each of the site's eight
gascwous release pcints.

the maximum volumetric £low
rate of release point p, at the
time of the release .n cc/sec.
The maximum Unit Vent flow
rate, by design, is 139,600 cfm
for Unit 1 and 103,500 cfm for
Unit 2.

Page 28 of 41
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The plant vent radiation monitor low
range noble gas channel setpoint,
§p, will be set such that the dose
rate in unrestricted areas to the
whole body, skin and thyroid (or any
vther organ), whichever 1is most
limiting, will be less than or cgual
to 00 mRem/yr, 3000 mRem,/yr, an
1500 mRem /yr, respectively. The
tﬁgroxd dose 1s limited to the
inhalation pathway only. The plant
vent radiation monitor low range
noble gas channel setpoint, Sp will
be recomputed whenever gaseous
releases from the Containment and
gas decay tanks are discharged
through the plant vent to
redetermine the most limiting organ.
The setpoint, Sp, may be established
at less concentration leve. than the
iowest computed value via equation 17.

At certain times, it may be desirable
to increase the setpoint, i1f the

vent flowrate is decreased and this
may be accomplished in one of two
vays.

(Max. Concentration+pCi/cc)(Max. Flowrate-cfn)
ncentration=pli/cc

= New Max, Flowrate in cfm

(Max. Flowrate-cfm)(Max. Concentration pCi/cc)
(New Max. Flowrate-cfm)

= New Max. Concentration in A Ci/cc
a) waste Gas Syutom Decuy Tanks

The gaseous effluents discharged
or lraked from the wWaste Gas
System will be monitored by

e vent stack monitors
VRS=-1505 and 2505.
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PMP 6010,08D.001
ATTACHMENT 3.1

CHARACTERISTICS AND FUNCTIONS OF
THE LIQUID WASTE RADIATION MONITOR

RRS-1000

ALARM LOCATION

CONTROL ROOM

MONITOR TYPE, LOCATION

DAM 4/6, El. 587

120 VAC, DIST. CABINET CCRP-2,

POWER SOURCE IRC~1 CHECK SOURCE, ASSEMBLY
SUPPLIED FROM CCRP-2, CIRC.!.
RRS§~1001, EBERLINE SA~-5 LIQuUIN

CHANNEL NO. SAMPLER INCLUDING RDA-5A Nal(. )

SCINTILLATION DETECTOR AND EBL LINE
CSM=1 CHECK SOURCE MECHANISM,

RRS§~1002, EBERLINE IB~2 INTERFACE
BOX.

RRA-1003, EBERLINE DAl-4CC AREA
MONITOR DETECTOR WITH INTERNAL
INTERFACE BOX AND CHECK SOURCE.

CHANNEL RANGE (RRS-1001)

10°7 to 10°' uCi/ce
FOR C8~137 (x B circuitry)

EFFLUENT ISOLATION
CONTROL DEVICE

DISCHARGE VALVE RRV~285 CLOSES.

ALSO RRV~-287 (UNIT 1 DISCHARGE) OR
RRV~786 (UNIT 2 DISCHARGE) CLOSES.
TRI © WASTE EVAPORATOR CONDENSATE
TANK FUMPS AND MONITOR TANK PUMPS

LOCATION OF DEVICE

LIQUID WASTE DISCHARGE LINE

SAMPLE FLOW RATE

0 - 13 gpm, NORMALLY SET AT =10 gpm

TECHNICAL SPECIFICATION
REFERENCES

3,3.3.9, TABLE 3.3-12 AND TABLE
4.3.8, ITEM l.a:; ACTION STATEMENT
23 DURING RELEASES.

DIAGRAM RETIRENCES

98810, 98313, S5104F

Page 1 of 1
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PLANT CASEOUS EFFLUENT PARAMETERS

PMP 6010.080.00.
ATTACHMENT 3,13

SYSTEM EXHAUST  FLOW RATE  CAPACITY  NO. OF TANKS |
UNIT (CFM) |
1 PLANT UNIT VENT! UNIT | 139,600 |
C8=2
UNIT 2 103,500 |
*WASTE CAS DECAY TANKS UNIT | 600 FT° 8
‘WASTE CAS DECAY TANK 125 2
DISCHARGE HEADER
“AUXILIARY BUILDING UNIT | 12,600
EXHAUST UNIT 2 64,500
*ENC. SAFETY FEATURES 'ENT UNIT 182 25,000
*FUEL MANDLING AREA VENT UNIT | 30,000
SYSTEM
+CONTAINMENT PURGE SYSTEM UNIT 1482 12,000 | C8=2
+*CONTAINMENT PRESSURE RELITF  UNIT 142 1,000
SYSTEM
+INSTRUMENT ROOM PURCE SYSTEM UNIT 142 1,000
Il CONDENSER AIR EJECTOR SYSTEM  UNIT 142 L20% 2 Release Points
One for Each Unit
111 IURBINE SEALS SYSTEM UNIT 1 1,260
UNIT 2 5,508 ? Release Points
for .nit 2
v T UP Y UNIT I 1,536 '
UNIT 2 1,536 l Cs8=2

*The measured startur

R e ————

Page | of |

lowrate is approximately 230 SCFM by switching to the hoggers.
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CIRECTION
(WIND FROM)

D/Q DEPOSITION (1/m')

94,

LSSE-0B
ATE-09
L2GE~08
27E=08
L I9E-08
42E=08
6TE=08
ARE~0R
ALE-08
S7E-08
SLE-08
.O0E=-08
- PRE~OB
BUE=08
JT4E=DR
< JCE~08

s e g oy B2

L Sl S R R I R T

L2067 .

1.28E~10
6.048-1)
_’".u
7.76E-11
§.48E-1)
7.49E-1)
1,02E+10
1. 4BE-10
2.70E-%0
1.82E-10
1.54E=20
141”’30
1. 21E~10
1.128-10
1. 06E~10
1.41E-10
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DISTANY

MH1E, 4020,
L MBE=0% 5. 9TE-10
9.83E-10 & . 24E-10
L.22E-0%  5.83E-10
1.32E-0% §.38E-10
1.04E«08  6.078-10
1.48E-09 %, 26E-1U
wB2E=08  TL23E-10
A 10E=09 1. 06E=08
GLA6E-0% 1. BIE-08
2,87E-09 1. 30E~%
¢ 42000 1. 10E-09
LEIE-09 &.74E-10
1,82E<09 8.69F-10
LOYE-08  B.01E-10
1.68E~09 7 60E-10
2.03E=09 1.0LE-0%

DISTANCE

24138, 40228,

4. 49E~11  1.65E-11
1L.978-11 7.24E-12
2.82E-11 9.amE-12
2.53E-11 9.%0B~12
2.76E-11 1.02B-11
i A4E~11  B.9BE-L2
3.04E-11 1.23e-12
4.82B-11 1.77-11
8.79E~11 1.34E-11
$.92E~11 2.18E-11
5.00E~11 1.84B-22
J.90E-11 1.46E~01
3.96E~11 1.46E-11
J.65E~11 1.)eE-1)
J.46E-11 1.27E-11
4. S8E-11  1.69E-1)

5630,

§.188~10
2.370~10
2.90E~10
4. 90E=~10
2.18E-10
2.00E~10
3.858-10
€.85E~10
1. 01E~09
6.00E-10
5 76E-10
4.58E~10
4.%6E-10
4.20E=10
1. 99E-10
$.28E-10

56118

§.83E-12
1. 86E~-12
4.98E-12
"m‘u
S.40E-102
4 79E-12
6. 56812
$.ATE-L2
1.73E-11
1.)6E-11
9.83E-12
7. B2E~12
7.77E-12
7.16E~12
6. BOE~12
9. 00E~12

PMP 6010 OS8D.001

ATTACHMENT

240,

«J0E-10
48E~10
J88E-10
JB6E-10
QOJE-10
J79E=10
ABE-10
S4E=10
ASE~10
38E=30
.6BE~10
J92E-10
9AE-10
6BE~10
8SE-10
372=10

B2 B RS RS R L B RS NS e RSN B b A

80%00.

4.438~02
1.94E-02
2.48E~12
z i‘n.u
2.728+12
z . .“‘u
J.29€-12
4.75E-12
B.66E~12
$.B4E-12
4. 9E-L2
3.92E~-02
3.90E~12
’-m’u
J.40E~12
4.52E-12

p—

3.i8

Current D/Q = 4,41 E~08 1/m?

in Sector A

Page 1 of 1
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H=]
C=1é
Na=lé
P=32
Cree$1
MaeS4
Mn=-56
Fe=5%
Fe~59%
Co=58
Ce S0
Ni=%6]
Ni=6§
Cu=64é
in+65
In=69
Rb=86
Te-1lim
Te-131
Te=131
I=130
I-131
1=132
=133
I=134
1=135
Cs=-134
Ca=i36
Cs=137
Cs=138
Ba~119
Ba~- 140
Ba-lal
Ba~142
La=140
La=142
Ce~14l

PMP 6010.08D.00!
ATTACHMENT 1.20

DOSE PARAMETERS FOR RADIOIODINES AND

TIVE PARTICY ASEOUS EFFLUENTS®
Py Py Py P,
INHALATION FOOD & CROUND INHALATION FOOD & GROUND
PATHWAY PATHWAYS PATHWAY PATHWAYS
(mRem/ yr (m* . mRem vr (mRem yr (m* . miem vr
per vCi'm’) per uCi sec) RADIONUCLIDE per uCi m’) per uCi sec)

6.47E+02 ««&0E=0) Rb-88 S.57E+02 G TRE+004
2.65E-04 2.38E+09 Rb=89 3.21E+02 22 THE+DS
1.06E+04 3.28E-0? Sr-89 e, 03E-08 1:2BE+10
2.03E~08 1.63E«)] Se=90 &, 09E-07 LedbBell
1. dBE«04 LidSEs0? Srs9i T IGE~04 1.418+08
L.00E«08 LoskE09 Se=82 A aDE=0S i diE~06
T,17804 Les9E-08 Y=§0 2.69E-08 F.64E+05
8.69E«04 L 3BES0B Y=8im 2.79E+01 L.o6éE+05
L« 02E=08 " BSE+08 Y=49] J.45E-06 6.86E+06
T.17E+05 5.89E<08 T=92 '+ 27E+0Y 2.59E+05%
L. 518+08 “«.027+09 Y=93 L.67E~05 2.80E+0%
3. 39E+08 Ji56E+1D 2r=-95% Lo 75E086 J.45E-08
5.018+04 4, LJE«DS ir=9? 1.60E~DS “.29E+~08
L 50E~04 4, 75E-08 Nb=95 4,79E-05 “,06E+08
6.47E+05 2.01E+10 Mo=99 1 I5E«08 3.23E+08
1.32E«04 J.01E~09 Te=99m 2.03E+03 2.81E~0%
1.90E+05% 2:.27E+10 Te~101 B.4LGE+D2 2.92E+04
1.99E+05 J.48E+«07 Ru~1i01 5.52E+05 L 55E-08
8.22E+03 &, 1BE«04 Ru«10$ &.BLE~04 9.12E+05
J.40E+0% 7.26E+07 Ru=i06 1:16E+0? J.02E+08
L. 60E+08 B.99E+~08 Ag=.i0m J.6TE«06 1.80E~(0
L LBE~D7 1.07E8+12 Te~125m L. GTE+0S 1. 56E-08
L69E+0S LT9E+08 Te=i27m L.31E~06 L.06E+D9
J.56E+06 9.78E+09 Te~12? 2. 64E~04 Lo S3E-05
4,45E+04 6.40E-08 Te=129m L«6BE+06 LW A5E-09
6.96E+05 2.40E+07 Te=129 2.63E+04 3. 76E~04
7T.03E+08 7.21E+10 Ce-l4] 1.16E+05 4, BBE+08
L«35E+05 6.13E~09 Ce~ldd 9.84E~08 1.95E+08
6.12E«0S 6.25E+10 Pr=143 4,33E~05 7.9BE+0S
8.76E+02 S.15E+08 Pr=144 4,28E+0) 2.63E~03
5.10E+04 1.52E€+0% Nd~ 14?7 3.22E+05% 1.26E=07
1.60E~086 2.75E«08 w87 3.96E+04 5. 90E+06
G.75E+03 S.9BE~04 Np=219 5.95E+04 2.55E-06
1.355E+03 6.43E+04

1. 6BE~05 2.71E+07

5.95E04 L.09E-08

5.17E+05 3,35E+07

*If SR-90 analysis is performed, use P{ given in RU~106 for unidentified compcnents.

If SR~90 and RU~106 analyses are performed, use P{ given in I-i3] for unidentified

components,

If SR=90, RU~106 and I=12! analyses are performed, use P{ given in P«32 for unidentified

components,
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PMP 6010,08D,001
ATTACHMENT 2,31

NOTES

NOTE 1: Drawings: OP=12-5119, «S122p, -5133, =-5134, -5138,
-SIJ'Ap 1-56610 .?-5661. 510"'.

Svster Descriptions: SD-DCC-CH113, =NE1C1, «HPl10O, '
Engineering Control Procedure ECP=12«R1P=0F,

NOTE 2: Drawings: OP-12-5105, ~5108R, -5141, ~5141A, -%119,
«5178, =1=56€61, -2-5661, S1n4Fr,

System Descriptions: SD-DCC=CH114, =NE101, =KPl1l®,

NOTE 3: Drawings: OP=]12-5113, <5119, =1=86€]1, «2-5661.

|
System Descriptions: SD-DCC-HP102, ~HP119, NE101, '
|
NOTE 4: Drawings: OP=12«5125, -512%A, «12-8160, |

|

System Descriptione: SD-DCC-CHI11".

USE THE MOST CURRENT DRAWING AND SYSTEM DESCRIPTIONS
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PMP 6010.08D,00!
ATTACHMENT 3,33

R AL SAMPLINGC LOCATION CODE 1
LOCATION ‘
CODE DESCRIPTION® SAMPLE TYPES
oF§~? 2.9 mi 8, Bridgman Substation TLh i
0rs-8 “.0 mi SSE, California Road, Pole #B4L24~20 TLD
DF§=-9 &.5 mi E, Ruggles Road, Pole #8369-214 T
0Fs-10 3.8 mi SSW, Intersection of Red Arrow J
Highway and Floral Lane, Pole #B&22-182 LD 1‘
OFS~-11 J.8 mi 8, Intesection of Snow Road and TwD
Baldwin Road, Pole # B&21«12, l |
. 0,4 mi NNE, Rosemary Beach well wWater :
w2 0.4 mi ENE, Training Center wWell water
wl 0.6 mi €, 500 feet east of 765 Kv yard well Water
wé 0.1 mi NNW, Onsite wWell Water :
WS 0.1 mi WNW, Onsite Wwell Water |
wh 0.1 mi SW, Onsite well wWater |
w7’ 0.6 mi 8§, Livingston Beach Well Water
#2 (M) 4.5 mi NE, Totzke Farm, Sector D Milk |
M2 (M) 18,0 mi E, Wyant Farm Milk !
#$5 (M) 9.0 mi SE, Lozmack Farm, Sector J Milk |
¢l (M) 4.25 mi ESE, Shuler Farm, Sector C Milk
Ml (M) 20 mi S, Ray Livinghouse Farm Milk
#6 (M) 7.8 mi SE, Warmbein Farm, Sector J Milk |
3 (M) 4.8 mi SSE, Zelmer Farm, Sector H Milk v
*ONS~-S§ 0.5 mi § (maximum), Lake Michigan Fish
*ONS=N 0.5 mi N (maximum), Lake Michigan Fish
*OF§-8 2.5 mi § (minimum), Lake Michigan Fish
*OFS~N 0.5 mi N (minimum), Lake Michigan Fish
*Actual location will vary due to fluctuating Page 2 of 1
water leveis in Lake Michigan. Revision 3 |
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t PMP €010,08D.001
! ATTACHMENT 1,33

NTAL SAMPLINGC |

LOCATION |

N — e = T T e

CODE DESCRIPTION® PLE TY f
|
| L3 Condenser cooling water intake Lake Water |
| |
t L2 At Plant south, red and white range pole, Lake Water, |
r 0.3% mi sW Sediment
]
| |
: L3 At Plant, north, red and white range pole, Lake Water,
| 0.26 mi NE Sediment ]
, L& Shoreline, 0.. mi SSW Lake Water, !
; Sediment |
_ LY Shoreline, 0.1 mi NNO Lake water,
Sediment
wwy] Onsite Broudleaf
Vegetation
ey Onsite or Offsite Crapes |
1) (1) St. Joseph Station Drinking :
wWater
LTw (1) Lake Township Station Drinking '
i Water -

R —

*All distances are measured from the center line between Unit | and Unit 2.
**Actual location determine? by sect-r with highest annual average D/Q.
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