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SCOPE OF REVISION:

Rev. 5 ~ 1. Revised in its entirety, no rev bars needed.
2. This revision incorporates the procedural details of the
RETS into the ODCM, in accordance with guidance of
G. L. 89-01, Letter PY-CEI/NRR-1655L.
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1.0 INTRODUCTION

This Offsite Dese C~lculation Manual (ODCM) contains information and
methodologies to be used by the Perry Nuclear Power Plant (PNPP),
Unit 1, to ensure compliance with PNPP Radiological Effluent
Technical Specifications. The Technical Specifications and this
ODCM are written to satisfy 10CFR20, 10CFRS0.36 and Appendix I, and
40CFR190 requirements.

Sections 2 and 3 of this manual deal with liquid and gaseous
radiological effluents. respectively. Each of these sections
contain alarm setpoint determination, radiation dose and dose rate
calculation methodologies, as well as limits and requirements.
Section 4 covers uranium fuel cycle related radiation dose limits
including direct dose.

Also included in this manual, in Section 5, is information relating
to the Radiological Environmental Monitoring Program (REMP). The
figures and tables contained therein designate specific sample types
and locations currently used to satisfy the Technical Specification
requirements for the REMP as well as sampling reporting and
detection capability limits. The sample types and locations are
subject to change based on factors including the results of the
annual Land Use Census.

The ODCM has been prepared, as generally as possible, in order to
minimize future revisions. However, any such changes will be
reviewed and approved as per the Administrative Control Section of
the PNPP Technical Specifications.

Supplemental information needed to support calculations is contained
in the appendices at the end of this manual. Appendix A contains
atmospheric dispersion and deposition parameters and Appendix B
presents the methodology for determining the lower limit of
detection (LLD).

Appendix C of the ODCM was prepared based on guidance of NUREG-1302,
*Offsite Dose Calculation Manual Guidance: Standard Radiological
Effluent Controls for Boiling Water Reactors,® Generic Letter 89-01,
Supplement No. 1. This appendix alu.7 with plant procedures will be
used by plant personnel to demonstrai¢ compliance with
Specifications 6.8.4.d (Radiological Effluent Controls Program) and
6.8.4.e (Radiological Environmental Monitoring Program) of the PNPP
Technical Specifications.
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LIQUID EFFLUENTS

Batch Releases

A batch release is the discharge liquid radiocactive waste of a
discrete volume. Batch reieases from the liquid radwaste system may
occur from any of the following tanks: waste sample tank, floor
drain sample tank, chemical waste distillate tank, and detergent
drain tank (see Figure 2.1-1). The maximum release rate possible,
due to pump capacity, is 200 gallons per minute from all release
tanks except the detergent drain tanks, which have a maximum release
rate of 50 gallons per minute. All of the above liquid radwaste
relecases go to the Emergency Service Water discharge which is then
released through the discharge tunnel after mixing with Service
Water effluent and/or and blowdown from Circulating Water system, if
present.

The type and frequency of sampling and analysis required by the ODCM
Appendix C is given in Table 4.11.1.1.1-1. Prior to sampling for
analysiz, each batch should be isolated, and thoroughly mixed to
assure representative sampling. For mixing, the contents of the
tank are recirculated by isolating the tank and turning on equipment
that takes suction from and discharges back into the tank. Recycle
lines are provided with one or more mixing eductors located near the
bottom of the tanks to promote better mixing as well as reducing
recirculation time. This ensures that the water in the tank will be
mixed and will be representative of the activity in the tank. The
minimum recirculation performed is the equivalent of two volumes of
the tank contents.

Monitor alarm setpoints will be determined in order to ensure
compliance with 10CFR20. The radicactive content of each batch
release will be determined prior to ic..ase in accordance with
Table 4.11.1.1.1-1 of Lhe ODCM Appendix C. Concentrations for
tritium and other non-gamma emitting isotopes will be those most
recently determined (previous month/quarter).

Monitor Alarm Setpoint Determination

The following methodology is used to calculate the setpoints
for the Radwaste Discharge Radiation Monitor - ESW Discharge
and Liquid Radwaste Adjustable High Flow Trip Unit to ensure
that liquid radwaste effluent releases from the site to unre-
stricted areas are below the concentrations specified in
10CFR20, Appendix B, Table II, Column 2 for radionuclides other
than noble gases. An MPC of 2.0E-4 pCi/ml has been established
for dissolved and entrained noble gases. The Radwaste Dis-
charge Radiation Monitor - ESW Discharge provides alarm and
automatic termination of releases prior to exceeding tnese
limits.
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NOTE: Liquid radwaste discharge flow rate shall be verified
at least once per four hours, whenever the flow rate
measuring device(s) is inoperable during actual
releases.

2.1.1.1 Determination of the Minimum Acceptable Dilution Factor

¢
DFO = I ol (2.1-1)
i MPC.,
i
Where:

DF_ = the minimum acceptable dilution factor determined
from analysis of the liquid effluent to be
released; )

C; = the concentration of radionuclide *"i* in the batch
to be released, in pCi/ml;

MPC. = the limiting maximum permissible concentration of
radionuclide *i*, from Appendix B, Table II,
Column 2 of 10CFR20, in pCi/ml and (2.0E-4 uCi/ml
for noble gases).

DF = 10 DFo (2.1-2)
Where:

DF = the conservative dilution factor used by PNPP to
calculate the maximum release rate prior to release
in order to ensure compliance with 10CFR20;

DF_ = the minimum acceptable dilution factor, as per
equation 2.1-1;

10 = a factor of ten less than 10CFR20 limits as
specified in Appendix B, Table II, Column 2; this
factor represents an order of magnitude of
conservatism for liquid radwaste releases from PNPP.

NOTE : If the concentration of a radionuclide is below the
lower limit of detection the radionuclide shall not
be included as a source term in the setpoint
calculetion.

2.1.1.2 Determination of the Maximum Allowable Radwaste Tank Discharge
Flow Rate

(0.64) ( mdf)
£ =z DF (2.1-3)
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f = the maximum allowable radwaste tank discharge flow
rate for the batch to be released, in gpm;

DF = the conservative dilution factor, per
equation 2.1-2;

mdf = the minimum dilution flow - supplied by the Service
Water system, Emergency Service Water system, or
Circulating Water system blowdown, e.g., the low
flow alarm setpoint of the Service Water Flow
Transmitter P41-N443 = 30,000 gpm;

0.64 = an engineering factor to prevent spurious alarms.
Liquid Radwaste Discharge Flow Monitor Alarm Setpoint

Monitor alarm setpoints are determined to ensure that the
concentration of radionuclides in the liquid radwaste effluent
released from PNPP to unrestricted areas does not exceed the
limits specified in 10CFR20, Appendix B, Table II, Column 2 for
radionuclides other than dissolved or entrained noble gases.

An MPC of 2.0E-4 uCi/ml has been established for noble gases
dissolved and entrained in liquid effluents.

SPe = (1.25)(f,.,) (2.1-4)

act
Where:

spf = Liquid Radwaste Adjustable High Flow Trip Unit
(G50-KB0SA/E or GS50-K926/7) alarm setpoint, in gpm;

fact = the actual allowable radwaste tank discharge
flow rate for the batch to be releasad, not o
exceed the maximum allowable radwaste discharge
flow rate (fmax) as defined in equation 2.1-3;

1.25 = the engineering safety factoy to prevent spurious
alarms.

The liquid radwaste tcnk discharge flow should be maintained at
or below this f value by proper regulation of ths high
volume or low VSYSme discharge throttle valves (G50-F153 or
G50-F155) .
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Liquid Radwaste Discharge Radiation Monitor Alarm/Trip Setpoint

Monitor alarm/trip setpoints are determined to ensure that the
concentration of radionuclides in the liquid radwaste effluent
released from PNPP to unrestricted areas does not exceed the
limits specified in 10CFR20, Appendix B, Table II, Column 2 for
radionuclides other than dissolved or entrained noble gases.

An MPC of 2.0E-4 pCi/ml has been established for noble gases
dissolved and entrained in liquid effluents.

CRC = ? (Ci)(Ei) (2.1-5)

Where:

CRc

;he calculated monitor count rate above background,
in cpm;

C:. = the concentration of radionuclide *i* in the batch
to be released, in pCi/ml;

E. = the detector efficiency of the monitor for
radionuclide *i* in cpm/(pCi/ml).

OR

CR, = (Rs)(Fx)I ¢ (2.1-6)

Where:

CRx = the cross-calibrated monitor count rate above
background, in cpm;

F_ = the cross-calibration factor used to ratio the
Liquid Radwaste Discharge Radiation Monitor actual
response to the Cs-137 calibrated response;

R, = the response of the Liquid Radwaste Discharge
Radiation Monitor to a Cs-137 calibrated standard,
in cpm/(pCi/ml).

SP. = (1.25) (fmax/fact) (CR,) + BG (2.1-7)

Where:

SPr = the Radwaste Discharge Radiation Monitor - ESW
Discharge (OD17K0606) alarm/trip setvoint, in cpm;

BG = the background count rate due to internal
contamination and radiation levels in the area of
the monitor;
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Ckn = the monitor net count rate, either CRC or CRX, as
per equation 2.1-5 or 2.1-6;

1.25 = the engineering safety factor to prevent spurious
alarms;

fmax = an adjustment factor (to account for the difference
between an actual radwaste discharge flow rate to

fact be used for the discharge and maximum allowable
radwaste discharge flow rate) to allow operational
flexibility and to minimize spurious alarms;

Where:
f.ct = the actual radwaste discharge flow rate; this
value must always be less than or equal to
fmax’
fmax = the maximum allowable radwaste discharge flow

rate, per eqguation 2.1-3.
Compliance with 10CFR20 - Liquid Effluent Concentration

In order to show compliance with 10CFR20, the concentrations of
radionuclides in liquid effluents will be determined and
compared with the limiting maximum permissible concentrations
(MPC) as defined in Appendix B, Table II, Column 2 of 10CFR20
(2.0E-4 uCi/ml for entrained and dissolved noble gases).
Concentrations of radioactivity in effluents prior to dilution
will be determined. Concentration in diluted effluent will be
calculated using these results prior to each batch release, and
following each batch release. PNPP has no continuous releases.

Concentration of Radionuclides in Prerelease

The radiocactivity content of each batch release will be
determined prior to release. PNPP will show compliance with
10CFR20 in the following manner:

The concentration of the various radionuclides in batch
releases prior to dilution is divided by the minimum dilution
flow to obtain the concentration at the unrestricted area.
This calculation is shown in the following equation:

(C;) ()
Concy = (2.2-1)

mdf
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Where:

Conc; = the concentration of radionuclide *i* at the
unrestricted area, in uCi/ml;

O, = the concentration of radicnuclide *i* in the batch
to be released, in puCi/ml;

f = the radwaste tank discharge flow rate for the
batch to be released, in gpm;

mdf = the minimum dilution flow, per equation 2.1-3, in
gpm. :

The projected radionuclide concentrations in the unrestricted
area are compared to the maximum permissible concentrations in
Appendix B, Table II, Column 2 of 10CFR20 (2.0E-4 uCi/ml for
dissolved and entrained noble gases) in order to give a final
10CFR20 compliance check, i.e., the following equation must be
met :

Conc. (2.2-2)
.—-..___1. 51
§ : HPCi

i
Where:

Conc, = the concentration of radionuclide *i* at the
unrestricted area, in pCi/ml;

MPC, = the limiting maximum permissible concentration of
radionuclide *i*, from Appendix B, Table II,
Column 2 of 10CFR20 (2.0E-4 pCi/ml for dissolved
and entrained noble gases), in pCi/ml.

Post Release

The actual radioactivity content of each batch relzase will be
determined following release to show final compliance with
10CFR20.

The concentration of the various radionuclides in batch
releases prior to dilution is divided by the actual dilution to
obtain the concentration at the unrestricted area. This
calculation is shown in the following equation:

(C:) (Vy 1)
e iTE (2.2-3)

Conc: =
: Vail
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Where:

Conci = the actual concentration of radionuclide *i* at
the unrestricted area for the release, in pCi/ml;

C, = the concentration of radionuclide *i* in the batch
released, iu pCi/ml;

Vdil = the actual volume of dilution water during the
release (total plant discharge flow, including
Service Water, Emergency Servxce Water, and
cooling tower blowdown), in gallons;

vlrt = the actual volume of the liquid radwaste tank
discharged for the batch, in gallons.

The concentrations in the unrestricted area are compared to the
maximum permissible concentrations in Appendix B, Table II,
Column 2 of 10CFR20 (2.0E-4 puCi/ml for dissolved and entrained
noble gases). In order to demonstrate final compliance with
10CFR20, the following equation must be met:

Conc. (2.2-4)
— 1
E : WPC, .

Where
Conc. = the concentration of radionuclide *i* at the
unrestricted area, in pCi/ml;
HPCi = the limiting maximum permissible concentration ot

radionuclide *i*, from Appendix B, Table II,
Column 2 of 10CFR20, in pCi/ml.

2.2 Continuous Releases

A continuous release is the discharge of fluid wastes of a non-
discrete volume, i.e., from a volume or system that has an input
flow duriny the continuous release. Continuous radioactivs releases
are not planned for PNPP although the potential does exist for RHR
heat exchanger leakage into the Emergency Service Water system.

Potentially contaminated dxscharges from the ESW are monitored by an
installed radiation monxtorzng system. This system consxsts of two
channels, one for monitoring downstream of equipment in Emergency
Service Water System Loop A and the other for Emergency Service \
Water Loop B. If radiation is detected, the atfected Emergency c- .
Service Water line can be manually isolated. The decision of
whether to isolate or not is dependent upon other conditions. The
PNPP staff will take appropriate action to limit release.

PIC-1/VAX/Page 1 of 13
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The Emergency Service Water discharged will be sampled and analyzed
in accordance with ODCM Appendix C, Table 4.11.1.1.1-1. To show
compliance with 10CFR20, the sum of the concentrations of
radionuclide *i* in unrestricted areas due to both continuous and

batch releases divided by that isotope’s MPC must again be less
than 1.

Monitor Alarm Setpoint Determination

The following methodology is used to calculate the setpoints

for the Emergency Service Water loops A & B Radiation Monitors.

This methodology ensures an alarm will be received prior to
exceeding the concentration limits listed in Appendix B,
Table II, Column 2 of 10CFR20.

1. Emergency Service Water Radiation Monitor Alarm Setpoint
CRC = (BG + MR) (0.75)
Where:

CRC = the calculated monitor count rate in cpm;

BG

the background count rate due to internal
contamination and radiation levels in the
area of the monitor in cpm;

MR = expected monitor response due to i.0 MPC of
a typical reactor water isotopic mix;

0.75 = engineering safety factor

2. Minimum Allowable Backgrourd of the Emergency Service
Water Radiation Monitor

BG . = CRC - MR

min
Where:
BGmin = minimum allowable background to ensure
monitor will alarm prior to exceeding
1.0 MPC;

CRC = the calculated monitor count rate in cpm;

MR = expected monitor response due to 1.0 MPC of
a typical reactor water isotopic mix;
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3. Determination of the Expected Monitor Response based on
the Reactor Water Source Term

I
decayed x Eff
MR = I 1 -
L decayed
MPCi
Where:
MR = expected monitor response due to 1.0 MPC of
a typical reactor water isotopic mix;
Ideca ed e 3 i
L activity of isotope (I) after decaying a
given time;
Effmon
= radiation monitor detector efficiency for
isotope (I);
MPCi = MPC value for isotope (I), Appendix B,

Table II, Column 2, 10CFR20 C;'\

4. Minimum Allowable Setpoint based on Monitor Background

CRmi,1 =BG + ( ZJ BG/2TC )

Where:

CRmin = Minimum allowable setpoint for a given
monitor background (BG);

BG = the background count rate due to
internal contamination and radiation
levels in the area of the monitor in
cpm;

2 = 95% confidence level;

27C = two times the instrument time constant

where

(Logl0BG - LoquTClocpm)(TC )

hicpm ~ TC1 omin

C = + TC :
lomin
Tim¢: Conelants:
10 cpm - 75 sec. 10000 cpm - 12 sec.
100 cpm - 75 sec. 100000 cpm - 2.5 sec.
1000 cpm - 75 sec. 1000000 cpm - 0.2 sec.

PIC-1/VAX/Page 3 of 13
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Figure 2.1-1

Liquid Radioactive Waste (LRW) Discharge System
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2.3 Compliance with 10CFRS0, Appendix I - Liguid Effluent Dose

2.3.1

Doses resulting from liquid effluents will be calculated at least

monthly to show compliance with 10CFRS0, Appendix I. A cumulative
summation of total body and organ doses for each calendar quarter

and calendar year will be maintained. Additionally, doses due to

liquid releases are projected monthly.

Dose Calculations

Radiation doses due to liquid radioactive effluents from PNPP
are calculated based on three main dose pathways: potable
water, aquatic foods (namely fresh water fish ingestion), and
exposure to shoreline deposits. Irrigated food pathways, as
discussed in Regulatory Guide 1.109, will not be of concern at
PNPP as little or no water from Lake Erie is used for
irrigation in the nearby Ohio counties of Lake, Ashtabula,
Cuyahoga and Lorain. Nursery businesses and other agricultural
activities that require supplemental water generally rely on
water drawn from small ponds and streams.

Radiation dose to members of the public for liquid radioactive
releases from PNPP will be calculated for the potable water,
aquatic food, and shoreline deposit pathways using the
following equations:

1. Potable Water:

Y]
Rysp = 1100 b £ (0)(D
1

ajp (M) (F) aipj! &P (- 34 t)) (2.3-1)

2. Aquatic Foods:
U
Ryjp = 1100 Tﬁ;%%FT i (Q5) (Bp) (Dy;0) exp (Ajt))  (2.3-2)
3. Shoreline Deposits:
(U, ) (W)

- ) 3 Y S * -
Rajp = 110,000 ) (F it (Qz)(Tl)(Dapr) (2.3-3)
P
Where:
Rajp = the dose to individuals of age group *a* to

organ *j* from all the radionuclides in pathway
‘p*, in mrem;
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the equilibrium biaccumulation factor for
radionuclide i in pathway p, expressed as the
ratio of the concentration in biota (in pCi/kg)
to the radionuclide concentration in water

(in pCi/l), from Table 2.3-4, in 1/kg;

the dose factor, specific to a given age group
*a*, 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; or from exposure to a given
concentration of a radionuclide in sediment,
expressed as a ratio of the dose rate, in
mrem/h, and the areal ridionuclide
concentration, in pCi/m“, from Tables 2.3-5
through 2.3-9;

the flow rate of the liquid effluent in ft3/s:

The normal dilution flow will be between 30,000
and 61,500 gpm (USAR 11.2.3.2)

the dilution factor at the midpoint of exposure
(or the point of withdrawal of drinking water or
point of harvest of aquatic food), from

Table 2.3-10, dimensionless;

the release of radionuclide *i*, in Ci;

the period of time for which the sediment or
soil is egposed to the contaminated water,
1.75 x 10° h (20 years);

the half-life of radionuclide *i*, in days;

the average transit time required for
radionuclides to reach the point of exposure,
from Table 2.3-11; for internal dose, t, is the
total time elapsed between release of the
radionuclides and the ingestion of food or
water, in h;

the usage factor that specifies the exposure
time or intake rate for an individual of age
group a associated with pathway *p*, from
Table 2.3-12, in h/yr, 1/yr, or kg/yr;

the shoreline width factor, 0.3 (from Regulatory
Guide 1.109);

the radioggtive decay constant of radionuclide
‘1, iah 7y
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1100 = a factor to convert from (Ci/yr)/(ft3/s) to
pCi/l;

110,000 = a factor to convert from (Ci/yr)/(ft3/s) to
pCi/l and to account for the proportionality
constant used in the sediment radioactivity
model .

Cumulation of Doses

The dose contribution from liquid effluents will be calculated
at least monthly. Calculations will be performed to determine
the maximum total body as well as the maximum organ dose to an
individual. These dose calculations will be summed for
comparison with quarterly and annual limits. These results
will be summed with the doses cumulated from the other months
in the quarter of interest and in the year of interest. To
assure compliance with the dose limits of 10CFR50, Appendix I
the following relationships shall hold:

for the quarter:
Dose s 1.5 mrems total body;
Dose < 5 mrems any organ;
for the calendar year:
Dose < 3 mrems total body;
Dose < 10 mrems any organ.
The quarterly limits given above represent one-half of the
annual design objective. If these quarterly or annual limits
are exceeded, a special report will be submitted to the NRC, in
accordance with ODCM Appendix C controls, stating the reason
and corrective action to be taken.
Projection of Doses
Anticipated doses resulting from the release of liquid efflu-
ents will be projected monthly. The doses calculated for the
present month will be used as the projected doses unless

information exists indicating that actual releases could differ
significantly in the next month.
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If the projected dose, when averaged over 31 days, exceeds
0.06 mrem to the total body or 0.2 mrem to any organ, the
liquid radwaste system will be used to process waste. The
values for the projected dose impact levels correspond to
approximately one forty-eighth of the Appendix I design
objective. If continued at this rate for one year, the
projected impact would correspond to less than one-fourth of
the Appendix I limit. The projected doses will be calculated
using equations 2.3-1, 2.3-2, and 2.3-3.

In this case, the source term will be adjusted to reflect this
information and the justification for the adjustment noted.
This adjustment should account for any radwaste equipment which
was operated during the previous month that could be out of
service in the coming month.

Population Dose

PNPP's Annual Radioactive Effluent Release Reports, as required
by Regulatory Guide 1.21, will include total population dose
and average individual doses calculated for radioactive
effluent releases. The total population dose and average
individual doses will be calculated using average individual
transit times and usage factors, Table 2.3-12, (as compared to
maximum exposed individual factors used for individual doses).
The total population dose will be calculated by dose pathway
and organ, with pathway doses being corrected for the fraction
of the population assumed to be in each age group (adult, teen,
child and infant: 0.71, 0.11, 0.18, 0.0 respectively).
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Table 2.3-1
Organs Used for Liquid Effluent Dose Calculations
1. Bone
2. GI Tract
3. Kidney
4 Liver
5. Lung
6 Thyroid
7. Total Body
8. Skin
Table 2.3-2

Age Groups Used for Liquid Effluent Dose Calculations

1. Adult (17 yrs. and older)
2. Teen (11 - 17 yrs)
3. Child (1 - 11 yrs)
4. Infant (0 - 1 yr)

Table 2.3-3

Liquid Effluent Dose Pathways

1. Water Ingestion
2. Shore Exposure

3. Fresh Water Fish Ingestion
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Table 2.3-4

Biaccumulation Factors (Bip) (pCi/kg per pCi/liter)

Element Fish

.0E-01
L6E+03
.0E+02
.0E+05
.0E+02
.0E+02
.0E+02
.0E+01
.0E+02
.0E+01
.0E+03
L2E+02
L0E+03
.0E+01
.5E+01
.3E+00
.0E+04
.0E+01
.5E+01
.0E+01
.0E+01
.0E+02
.SE+01
.0E+03
.0E+00
.5E+01
.0E+00
5E+01
.SE+01
.2E+03
L0E+01
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Table 2.3-5

Ingestion Dose Factors for Adult (mrem/pCi ingested)

TOTAL

ISOTOPE BONE LIVER BODY THYROID KIDNEY LUNG GI-LLI
H3 0.00E+00 1.05€-07 1.05€-07 1.05€-07 1.05€-07 1.056-07 1.05E-07
C14 2.84E-06 5.68E-07 5.6BE-07 5.68E~07 5.68E-07 5.68£<07 5.68E-07
NA24 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06
P32 1.936-04 1.20E-05 7.46E-06 0.00E+00 0.00£+00 0.00E+09 2.17€-05
CR51 0.00E400 0.00E+00 2.66E-09 1.59E-09 5.86E-10 3.53E-09 6.69E-07
MN54 0.00E+00 4.57€E-06 8.72E-07 0.00E+00 1.36E-06 0.00£+00 1.40£-05
MNS56 0.00E+00 " .15€-07 2.04E-08 0.00E+00 1.46€E-07 0.00E+00 3.67€-06
FESS 2.756-06 1.90E-06 4.43€-07 0.00E+00 0.00E+00 1.06E-06 1.09E-06
FES59 4.34E-06 1.02E-05 3.971€E-06 0.00E+00 0.00E+00 2.856-06 3.40£-05
C058 0.00E+00 7.45E-07 1.67€-06 0.00E+00 0.00E+00 0.00E+00 1.51€-05
€060 0.00E+00 2.14E-06 4.726-06 0.00E400 0.00E+00 0.00E+00 4.02E-0%
N163 1.30E-04 9.01E-06 4.36E-06 0.00£4+00 0.00E+00 0.00E+00 1.88E-0o
NI65 5.28E-07 6.86E-08 3.13E-08 0.00E+400 0.00E+00 0.00£400 1.74E-06
Cuea 0.00E+00 8.33E-08 3.91E-08 0.00E+00 2.10E-07 0.00E+00 7.10F-06
INGS 4.B4E-06 1.54E-05 6.96E-06 0.00E+400 1.03E-05 0.00E+00 9.70E-06
IN69 1.036-08 1.976-08 1.376-09 0.00E+00 1.2BE-08 0.00E+00 2.96E-09
BRB3 0.00E+00 0.00E+00 4.02€-08 0.00E+00 0.00E+00 0.00E+00 5.79F-08
BRB4 0.00E+00 0.00E+00 5.21€E-08 0.00E+00 0.00E+00 0.00E+00 4.09E-13
BRBS 0.00E+00 0.00E+00 2.14£-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00
RBB6 0.00E+00 2.17€E-05 9.83E-06 0.00E400 0.00E+00 0.00E+00 4.16E-06
RBB8 0.00E+00 6.05£-08 3.21E-08 0.00£+00 0.00E+00 0.006+00 8.36E-19
RBBY 0.00E+00 4.01E~08 2.82E-08 0.00E+00 0.00E+00 0.00E+00 2.33E-21
SR89 3.08E-04 0.00E+00 8.84E-06 0.00E+00 0.00E+00 0.00E+00 4.94E-05
SR90 7.58£-03 0.00E+00 1.86E-03 0.00E+00 0.006+00 0.00E+00 2.19£-04
SR91 5.676-06 0.00E+00 2.29€-07 0.00E+00 0.00E+00 0.00E+00 2.70E-05
SR92 2.156-06 0.00E+00 9.30€-08 0.00E+00 0.00E+00 0.00E+00 4.26£-05
Y90 9.62E-09 0.00E+00 2.58E-10 0.00E+00 0.00E+00 0.00E+00 1.02E-04
YOIM 9.09E-11 0.00E+00 3.52E-12 0.00E+00 0.00E+00 0.00E+00 2.676-10 |,
Y91 1.41£-07 0.00E+00 3.77€-09 0.00E+00 0.00E+00 0.00E+00 7.67E-05
Y92 8.45£-10 0.00E+00 2.47€E-11 0.00E+00 0.00E+00 0.00E+00 1.48E-05
Y93 2.68E-09 0.00E+00 7.40E-11 0.00E+00 0.00E+00 0.00E+00 8.50E-05
ZR95 3.04E-08 9.75£-09 6.60E-09 0.00E+00 1.53€-08 0.00E+00 3.09E-05
ZR97 1.6BE-09 3.39E-10 1.55€-10 0.00E400 5.126-10 0.00E+00 1.05E-04
NB9S 6.22E-09 3.46E-09 1.86E-09 0.00E+00 3.426-09 0.00E+00 2.10£-05
M099 0.0CE+00 4.316-06 B.20E-07 0.00E400 9.76E-06 0.00E+00 9.99E-06
TC99M  2.47€E-10 6.98E-10 8.89E-09 0.00E+00 1.06E-08 3.42E-10 4.13E-07
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TOTAL

ISOTOPE BONE LIVER BODY THYROID KIONEY LUNG GI-LLI

7T 2.54E-10 3.66E-10 3.59€-09 0.00E+00 6.59E-09 1.B76-10 1.10£-2)
RUT03  1.85E-07 0.00E+00 7.97£-08 0.00E+00 7.06E-07 0.00£+00 2.16E-05
RUIO5  1.54E-08 0.00E+00 6.08E-09 0.00E+00 1.996-07 0.00E+00 9.42¢-06
RUT06  2.756-06 0.00E4+00 3.48E-07 0.00E+00 5.31£-06 0.00E+00 1.78E-04
AG110M 1.60E-07 1.48E-07 B8.79E-08 0.00E+00 2.91E-07 0.00E+00 6.04€-05
TE125M 2.6BE-06 9.17¢-07 3.59E-07 8.06E-07 1.09€E-05 0.00E+00 1.07€£-05
TE127M 6.77E-06 2.42E-06 B.25€-07 1.73E-06 2.75€-05 0.00E+00 2.27£-05
TE127 1.10E-07 3.95£-08 2.38E-08 B.156-08 4.48£-07 0.00E+00 B8.68E-06
TE129M 1.15E-05 4.29E-06 1.82E-06 3.95€-06 4.80E£-05 0.00E+00 5.79E-05
TE129  3.14E-08 1.18E-08 7.63E-09 2.41E-08 1.32E-07 0.00E+00 2.37€-08
TE131M 1.73E-06 B.46E-07 7.05€-07 1.34E-06 8.57E-06 0.00E+00 8.40E-05
TE1N 1.976-08 8.23E-09 6.22E-09 1.626-08 8.63t-08 0.00E+00 2.79E-09
TE132 2.52E-06 1.63E-06 1.53E-06 1.80E-C6 1.576-05 0.00E+00 7.71€-05
1130 7.56E-07 2.23E-06 8.80E-07 1.89E-04 3.48E-06 0.00E+00 1.92E-06
131 4.16E-06 5.956-06 3.41€-06 1.95€-03 1.02E-05 O0.00E+00 1.57€-06
1132 2.03e-07 5.43E-07 1.90E-07 1.90E-05 8.656-07 0.00E+00 1.02E-07
1133 1.426-06 2.47e-06 7.53E-07 3.63E-04 4.316-06 0.00E+00 2.22£-06
1134 1.06E-07 2.88E-07 1.03€-07 4.99E-06 4.58E-07 0.00E+00 2.51€-10
1135 4.43E-07 1.16E-06 4.28E-07 7.65€-05 1.86E-06 0.00E+00 1.31€-06
CS134  6.22eE-05 1.48BE-04 1.21E-04 0.00E+00 4.79€-05 1.59E-05 2.59E-06
€CS136 6.51E-06 2.576-05 1.85E-05 0.00E+00 1.43E-05 1.96€E-06 2.926-06
CS137  7.97e-05 1.09€-04 7.14E-05 0.00E+00 3.70e-05 1.23E-05 2.11E-06
5138 5.52E-08 1.09e-07 5.40£-08 0.00E+00 B8.01E-08 7.91E-09 4.656-13
BA139 9.70E-08 6.91E-11 2.84E-09 0.00E+00 6.46E-11 3.92E-11 1.72C-07
BA140 2.03E-05 2.556-08 1.33E-06 0.00E+00 8.67E-09 1.46E-08 4.1BE-05
BA14Y 4.71E-08 3.56E-11 1.59E-09 0.00E+00 3.31€-11 2.02E-11 2.22E-17
BA142 2.13E-08 2.19E-11 1.34€-09 0.00E+00 1.85€-11 1.24E-11 3.00£-26
LA140 2.50E-09 1.26E-09 3.33E-10 0.00E+00 0.00E+00 0.00E+00 9.25E-05
LA142 1.2BE-10 5.82E-11 1.45E-11 0.00E+00 0.00£E+00 0.00E+00 4.25€-07
CE141 9.30E-09 6.33E-09 7.18E-10 0.00E+00 2.94E-09 O0.00E+00 2.42E-05
CE143  1.65£-09 1.226-06 1.35E-10 0.00E+00 5.376-10 0.00E+00 4.56E-05
CE144 4 .88BE-07 2.04E-07 2.62E-08 0.00E+00 1.21€E-07 O0.00E+00 1.656-04
PR143 9.20E-09 3.69E-09 4.56E-10 0.00E+00 2.13E-09 0.00E+00 4.03E-05
PR144  3.01E-11 1.25€-11 1.53E-12 0.00E+00 7.05€-12 0.00E+00 4.33E-18
ND147 6.29€E-09 7.276-09 4.35€-10 0.00E+00 4.25-09 O0.00E+00 3.49E-05
w187 1.03e-07 8.66-08 3.01E-08 0.00E+00 0.00e+00 O0.00£400 2.82E-05
NP239 1.196-09 1.176-10 6.45E-11 0.00E+00 3.65€-10 O0.00E+00 2.40€-05




Table 2.3-6

Ingestion Dose Factcrs for Teenager (mrem/pCi ingested)

TOTAL

ISOTOPE BONE LIVER BODY THYRO1D KIDNEY LUNG GI-LLI

H3 0.00E+00 1.06E-07 1.06E-07 1.06E-07 1.06E-07 1.06E-07 1.06E-07
14 4.06E-06 8.126-07 8.12E-07 B.12E-07 8.126-07 B.12E-07 8.12E-07
NA24 2.30E-06 2.30E-06 2.30E-06 2.30E-06 2.30E-06 2.30E-06 2.30E-06
P32 2.76E-04 1.71E-05 1.07€-05 0.00E+00 0.00E+00 0.00E+00 2.32€-05
CRS51 0.00E+00 0.00E+00 3.60E-09 2.00E-09 7.89E-10 5.14E-09 6.05£-07
MN54 0.00E+00 5.906-06 1.176-06 0.00E+00 1.76E-06 0.00E+00 1.21€E-05
MN56 0.00E+00 1.58E-07 2.81€-08 0.00E+00 2.00€E-07 0.00E+00 1.04€£-05
FESS 3.78E-06 2.68E-06 6.256-07 0.00E+00 O0.00E+00 1.70€-06 1.16E-06
FES9 5.876-06 1.376-05 5.29€-06 0.00E+00 0.00E+00 4.326-06 3.24E-05
cos8 0.00E+00 9.72E-07 2.24€-06 0.00E+00 0.00E+00 0.00E+00 1.34E-05
€060 0.00e+00 2.81E-06 6.33E-06 0.00E+00 0.00E+00 O.00E+00 3.66E-05
NI63 1.77e-04 1.256-05 6.00E-06 0.00E+00 0.00E+00 O0.00£+00 1.99€-06
N165 7.49€-07 9.57e-08 4.36€£-08 0.00E+00 O0.00E+00 0.00E+00 5.19E-06
Cub4 0.00E+00 1.15€-07 5.41€E-08 0.00E+00 2.91€-07 O0.00E+00 B.92E-06
IN65 5.76E-06 2.00E~05 9.33£-06 0.00E+00 1.2BE-05 0.00E+00 B8.47€-06
IN69 1.476€-08 2.80E-08 1.96E-09 0.COE+00 1.83E-08 O0.00E+00 5.16E-08
BRB3 0.00E+00 0.00E+00 5.74E-08 0.00E+00 0.00E+00 0.00E+00 0.C0E+00
BRB4 0.00E+00 O0.00E+00 7.22E-08 0.00E+00 0.00E+00 O0.00E400 0.00E+00
BRBS 0.00£+00 O0.00E+00 3.05£-09 0.00E+00 0.00E+00 O0.00E+00 0.00E+00
RBB6 0.00E+00 2.98E-05 1.40£E-05 0.00E+00 0.00E+00 O0.00E+00 4.41E-06
RB88 0.00E+00 B8.52E-08 4.54E-08 0.00E4+00 0.00E+00 O0.00E4+00 7.30E-15
RBBY 0.00E+00 5.50£E-08 3.89E-08 0.00E+00 0.00E+00 0.00E+00 8.43E-17
SRB9 4.40E-04 0.00E+00 1.26E-05 0.00E+00 0.00E+00 0.00E+00 5.24E-05
SR90 8.30E-03 0.00E+00 2.05€-03 0.00E+00 O0.00E+00 O0.00E4+00 2.33E-04
SR 8.07e-06 0.00E+00 3.21E-07 0.00E+00 O0.CO0E+00 0.00E+00 3.66E-05
SR92 3.05£-06 0.00E+00 1.30£E-07 0.00E+00 O0.00E+00 0.00E+00 7.77€-05
Y90 1.370-08 0.00eE+00 3.69E~10 0.00E+00 0.00E+00 0.00E+00 1.13E-04
YOIM 1.29€-20 0.00E+00 4.93E-12 0.00E+00 0.00E+00 0.00E+00 6.09€-09
Y91 2.01E-0/ 0.00E+00 5.39E-09 0.00E+00 0.00E+00 O0.00E+00 8.24E-05
Y92 1.216-09 0.00E+00 3.50€-11 0.00E+00 0.00E+00 0.00E+00 3.32E-05
Y93 3.83e-09 0.00£E400 1.05€-10 0.00E+00 O0.00E+00 0.00E+00 1.17€-04
ZR95 4.126-08 1.30£-08 B8.94E-09 0.00E+00 1.91E-08 0.00E+00 3.00€£-05
ZR97 2.37e-04 4.69E-10 2.16E-10 0.00E+00 7.11€-10 0.00E+00 1.27E-04
NBY9S 8.226-09 4.56£E-09 2.51€£-09 0.00E+00 4.42€-09 O0.00E+00 1.95€-05
M099 0.00£+00 6.03E-06 1.15€-06 0.00E4+00 1.3RE-05 O0.00E+00 1.08E-~05
TC99M  3.32(-10 9.26E-10 1.20£-08 0.00E+00 1.3BE-08 5.14€-10 6.08E-07




e e S PR I P NS AN SR -

ODCM
Page: 20
BRev.: %

Table 2.3-6 (Cont.)

Ingestion Dose Factors for Teenager (mrem/pCi ingested)

TOTAL
ISOTOPE BONE LIVER BODY THYROID KIDNEY LUNG GI-LLI .
€100 3.60E-10 5.126-10 5.03E-09 0.00E+00 9.26E-09 3.12E-10 8.75€-17
RUTO3  2.55£-07 0.00E+00 1.09€-07 0.00E+00 8.99E-07 0.00E400 2.13E-05
RUI0S  2.18E-08 0.00E+00 8.46E-09 0.00E+00 2.756-07 0.00E+00 1.76E-05
RUT06  3.92E-06 0.00E+00 4.94E-07 0.00E+D0  7.56E-06 0.00E+00 1.88E-04
AG110M 2.056-07 1.94E-07 1.18E-07 0.00E+00 3.70E-07 0.00E+00 5.45€-05
TE125M 3.B3E-06 1.3B8E-06 5.126-07 1.076-06 0.00E+00 0.00E+00 1.13E-05
TE127M 9.67€-06 3.43E-06 1.156-06 2.30£-06 3.92E-05 0.00E+00 2.41E-05
TE127  1.58E-07 5.60£-08 3.40£-08 1.09E-07 6.40E-07 0.00E+00 1.22E-05
TE129M 1.63E-05 6.05€-06 2.58E-06 5.26E-06 6.82E-05 0.00£+00 6.12E-05
TE129  4.48BE-08 1.676-08 1.09€-08 3.206-08 1.8BE-07 0.00£+00 2.45€-07
TE131M 2.44E-06 1.17€E-06 9.76E-07 1.76E-06 1.22E-05 0.00€+00 9.39(-05
TE13) 2.79e-08 1.15€-08 8.72€-09 2.15€-08 1.226-07 O0.00£+00 2.29€-09
TE132  3.49e-06 2.21E-06 2.0BE-06 2.33E-06 2.12E-05 0.00£+00 7.00E-05 ;
1130 1.03E-06 2.98E-06 1.196-06 2.43E-04 4.59E-06 0.00E+00 2.29€-06 | |
1 5.85£-06 8.19E-06 4.40E-06 2.39E-03 1.41€-05 0.00E+00 1.62E-06
1132 2.79E-07 7.306-07 2.62E-07 2.46E-05 1.15€-06 0.00E+00 3.18E-07
1133 2.01E-06 3.41E-06 1.04€-06 4.76E-04 5.90€-06 0.00£+00 2.58E-06
1134 1.46E-07 3.876-07 1.39E-07 6.456-06 6.10E-07 0.00E+00 5.10£-09
1135 6.10c-07 1.576-06 5.82E-07 1.01€-04 2.4BE-06 0.00£+00 1.74E-06
C5134 8.37E-05 1.97E-04 9.14E-05 0.00E400 6.26E-05 2.396-05 2.456-06
CS136 B.59E-06 3.3BE-05 2.27E-05 0.00E+00 1.B4E-05 2.90E-06 2.72£-06
CS137  1.12E-04 1.49€-04 5.19€-05 0.00E+00 5.07E-05 1.976-05 2.12E-06
CS138  7.76E-08 1.49€-07 7.456-08 0.00E+00 1.10E-07 1.28E-08 6.76E-11
BA139  1.39E-07 ©.7BE-11 4.056-09 0.00E+00 9.22E-11 6.74E-11 1.24E-06
BA140  2.8B4E-05 3.48E-08 1.83E-06 0.00E400 1.1BE-08 2.34E-08 4.3BE-05
BA141 6.716-08 5.01E-11 2.24€-09 0.00E+00 4.65E-11 3.43E-11 1.43£-13
BA142  2.99E-08 2.99E-11 1.B4E-09 0.00E400 2.53E-11 1.99€-11 9.1B£-20
LA140  3.48BE-09 1.71E-09 4.55t£-10 0.00E+00 0.00E+00 0.00E+00 9.82£-05
LA142  1.79E-10 7.95E-11 1.98BE-1) 0.00E+00 O.00E+00 O0.00E+00 2.42£-06
CE1a 1.33e-08 8.88E-09 1.02E-09 0.00E+00 4.1BE-09 0.00£+00 2.54E-05
CE143  2.35€-09 1.716-06 1.91E-10 0.00E+00 7.67€E-10. 0.00E+00 65.14E-05
CEl44  6.96E-07 2.88E-07 3.74E-08 0.00E4+00 1.72E-07 0.00E+00 1.75€-04
PR143  1.31E-08 5.23t-09 6.52E-10 0.00E+00 3.04E-09 0.00£+00 4.31E-05
PR144  4.30E-11 1.76€-11 2.1BE-12 0.00E+20 1.01E-11 0.00E+00 4.74E-14
ND147  9.38BE-09 1.026-08 6.11E-10 0.0CE+00  5.99E-09 O0.00F+00 3.68E-05
w187 1.466-07 1.19e-07 4.17e-08 0.00E+00 0.00£+C0 0.00E+00 3.22¢-05
NP239  1.76E-09 1.66E-10 9.22E-11 0.00E+00 5.Z1E-10 0.00E+00 2.67€-05
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Table 2.3-7

Ingestion Dose Factors for Child (mrem/pCi ingested)

TOTAL

ISOTOPE BONE LIVER BODY THYROID KIDNEY LUNG GI-LLI
H3 0.00E+00 2.03E-07 2.03E-07 2.03E-07 2.03€-07 2.03E-07 2.03e-07
Cl4 1.216-05 2.42E-06 2.42E-06 2.42E-06 2.42E-06 2.42E-06 2.42F-06
NA24 5.80E-06 5.80E-06 5.B0E-06 5.80£-06 5.80E-06 5.80£-06 5.80t-u6
P32 8.256-04 3.86E-05 3.18E-05 0.00E+00 0.00E+00 0.00E+00 2.28f-05
CR5 0.00E+00 O0.00E+00 8.90E-09 4.94E-09 1.35:-09 9.026-09 4.72€-07
MN54 0.00E+00 1.07e-05 2.85E-06 0.00E+00 3.CUE-06 0.00£400 8.98F-06
MN56 0.00E+00 3.34E-07 7.54E-08 0.00E+00 4.04E-07 0.00£+00 4.84€-05
FESS 1.156-05 6.10E-06 1.89E-06 0.00E+00 0.00E+00 3.45€-06 1.13E-06
FES59 1.656-05 2.67E-05 1.33E-05 0.00E+00 0.00E+00 7.74E-06 2.78E-05
€058 0.00E+00 1.80E-06 5.51E-06 0.00E+00 0.00E+00 0.00E+00 1.05E-05
€060 0.00E+00 5.29€-06 1.56E-05 0.00E+00 0.00E+00 0.00E+00 2.93E-05
NI63 5.38E-04 2.8BE-05 1.83E-05 0.00E+00 0.00E+00 0.00£+00 1.94£-06
NIES 2.22E-06 2.09€-07 1.22E-07 0.00E+00 O0.00E+00 0.00E+00 2.56E-05
Cubs 0.00E+00 2.45€-07 1.48E-07 0.00E+00 5.926-07 0.00E+00 1.15€-05
INGS 1.37€-05 3.656-05 2.27€-05 0.00E+00 2.30E-05 0.00E+00 6.41E-06
INB9 4.38BE-08B 6.33E-08 5.856-09 0.00E+00 3.84€-08 0.00E+00 3.99f 06
BRB3 0.00E+00 0.00€E+00 1.71E-07 0.00E+00 0.00E+00 0.00E+00 0.00€+00
BRB4 0.00E+00 0.00E+00 1.98E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00
BRBS 0.00E+00 0.00E+00 9.12E-09 7.00E400 0.00£+00 0.00E+00 0.00F+00
RBB6 0.00E400 6.70E-05 4.12E-05 0.00E+00 0.00£+00 0.00E+00 4.31€-06
RBB8 0.00E+00 1.90E-07 1.32E-07 0.00E400 0.00E+00 0.00E+00 9.32E-09
RBBY 0.00E+00 1.17€-07 1.04E-07 0.00E+00 0.00E+00 0.00E+00 1.02€-09
SR89 1.326-03 0.00E+00 3.77€-05 0.00E+00 0.00E+CO 0.00E+00 5.11E-05
SR90 1.70E-02 0.00E+00 4.31€-03 0.00E+00 0.00E+00 0.00E+00 2.29E-04
SR91 2.40E-05 0.00E+00 9.06E-07 0.00E+00 0.00£+00 0.00E+00 5.30£-05
SR92 9.03t-06 0.00E+00 3.62c-07 0.00E+400 0.00E+00 0.00E+00 1.71E-04
YQ0 4.11E-08 0.C0E+00 1.10E-09 0.00E+00 0.00E+00 0.006+00 1.17€-04
Y9 IM 3.826-10 0.00E+00 1.39€E-11 0.00E+00 0.00E+00 0.00£+400 7.48E-07
Y91 6.026-07 0.00E+00 1.61E-08 0.00E400 0.00E+00 0.00£400 8.02€-05
Ys2 3.60£-09 0.00E+00 1.03E-10 0.00E+00 0.00£+00 0.00E+00 1.04€-04
Y33 1.14£-08 0.00€+00 3.13E-10 0.00E+00 0.00£+00 0.006+00 1.70E-04
ZR95 1.16E-07 2.55€-08 2.27E-08 0.00E+00 3.65€-08 0.00E+00 2.66E-05
ZR97 6.99€-09 1.01E-09 5.96E-10 C.00E+00 1.456-09 0.00£+00 1.53E-04
NB9S 2.256-08 B.76E-09Y 6.26E-09 0.00E+00 B8.23E-09 0.006+400 1.62E-05
M099 0.00E+00 1.33E-05 3.29€-06 0.00E+00 2.84E-05 0.00E+00 1.10£-05
TC99M  9.23E-10 1.81E-09 3.00£-08 0.00E+00 2.63E-08 9.19€-10 1.03€-06
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TOTAL

ISOTOPE BONE LIVER BODY THYROIOD KIDNEY LUNG GI-LLI

TG00 1.07€-09 1.126-09 1.42e-08 0.00E+00 1.91E-08 5.92E-10 3.56E-09
RUT03  7.31€-07 0.00E4+00 2.81E-07 0.00E+00 1.84E-06 0.00E+00 1.89E-05
RUT0S  6.45£-08 0.00E+00 2.34€-08 0.00E+00 5.676-07 0.00E+00 4.21E-05
RUT06  1.17€-05 O0.00E+00 1.46E-06 0.00E+00 1.58E-05 0.00E+00 1.82E-04
AGIT1OM 5.39E-07 3.64E-07 2.91€-07 0.00E+00 6.78E-07 0.00E+00 4.33E-05
TE125M 1.14E-05 3.09E-06 1.52€-06 3.20E-06 0.00E+00 0.00E+00 1.10£-05
TE127M 2.89E-05 7.78E-06 3.43E-06 6.91€-06 8.24E-05 O0.00E+00 2.34€-05
TE127  4.71E-07 1.27e-07 1.01€-07 3.26E-07 1.34E-06 0.00E+00 1.84E-05
TE129M 4 .8B7E-05 1.36E-05 7.56E-06 1.57E-05 1.43E-04 0.00E+00 5.94E€-05
TE129  1.34E-07 3.74E-08 3.18E-08 9.56E-08 3.92e-07 O0.00E+00 8.34E-06
TE131M 7.20E-06 2.496E-06 2.65E-06 5.12E-06 2.41€-05 0.00E+00 1.01€-04
TE13N B8.30E-08 2.536-08 2.47E-08 6.35£-08 = 2.51€-07 0.00E+00 4.36£-07
TE132 1.01E-05 4.476-06 5.40£-06 6.51E-06 4.15€-05 0.00€E+00 4.50£-05
1130 2.92E-06 5.90E-06 3.04E-06 6.50E-04 B.82t-06 0.00E400 2.76E-06
1131 1.72E-05 1.73E-05 9.83E-06 5.72E-03 2.84E-05 O0.00E+400 1.54€£-06
1132 8.00E-07 1.476-06 6.76E-07 6.8B2E-05 2.25€E-06 0.00E+00 1.73€-06
1133 5.92e-06 7.326-06 2.77e-06 1.36E-03 1.22e-05 O0.00E+400 2.95£-06
1134 4.19€-07 7.7BE-07 3.58E-07 1.79€-05 1.19€E-06 O0.00E+00 5.16E-07
1135 1.756-06 3.15€-06 1.49€-06 2.79€-04 4.83E-06 O0.00E+00 2.40£-06
CS134  2.34E-04 3.84E-04 8.10E-05 0.00E+00 1.19E-04 4.27€E-05 2.07€-06
CS136  2.35E-05 6.46E-05 4.18E-05 0.00E+00  3.44E-C5 S5.13E-06 2.27€-06
CS137  3.27e-04 3.13E-04 4.62E-05 0.00E+00 1.02E-04 3.67E-05 1.96E-06
€CS138 2.28E-07 3.17e-07 2.01eE~-07 0.00E+00 2.23E-07 2.40E-08 1.46E-07
BA139 4.14E-07 2.21E-10 1.20£E-08 0.00E+00 1.93E-10 1.30E-10 2.39€-05
BA140 B8.31E-05 7.28E-08 4.856£-06 0.00E+00 2.37€E-08 4.34E-08 4.21E-05
BA141 2.006-07 1.12e-10 6.51E-09 0.00E+00 9.69E-11 6.58E-10 1.14€-07
BA142 B.74E-08 6.29€E-11 4.8BE-09 0.00E+00 5.09E-11 3.70E-11 1.14£-09
LA140 1.01€E-08 3.53E-09 1.19£-09 0.00E+00 0.00E+00 0.00E+00 9.84E-05
LA142  5.24E-10 1.67E-10 5.23E-11 0.00E+00 0.00E+00 O.00E+00 3.31E-05
CE1a 3.97€-08 1.98£-08 2.94£-09 0.00E+00 B.68E-09 0.00E400 2.47€-05
CE143  6.99E-09 3.79e-06 5.49E-10 0.00E4+00 1.59E-09 O0.00E+00 5.55E-05
CE144 2.0BE-06 6.526-07 1.11€-07 0.00E+00 3.61€E-07 0.00E4+00 1.70€-04
PR143  3.93E-08 1.1BE-08 1.956-09 0.00E4+00 6.39E-09 O0.00E+00 4.24E-05
PR144  1.29€-10 3.99E-11 6.49E-12 0.00E4+00 2.11E-11 0.00E+00 8.59€-08
ND147  2.79E-08 2.26E-08 1.756-09 0.00E+00 1.24£-08 0.00£+400 3.58E-05
wis7 4.29E-07 2.54€-07 1.14€-07 0.00E+00 0.00E+00 0.00E+00 3.57€-05
NP239  5.25€-09 3.77e-10 2.65E-10 0.00E+00 1.09€-09 0.00£+00 2.79€-05
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TOTAL

1SOTOPE BONE LIVER BODY THYROID KIONEY LUNG GI-LLI

H3 0.00E+00 3.08e-07 3.08£-07 3.08E-07 3.0BE-07 3.08E-07 3.0BE-07
c14 2.376-05 5.06E-06 5.06E-06 5.06E-06 5.06E-06 5.06E-06 5.06E-06
NA24 1.01e-05 1.01€E-05 1.01€E-05 1.07E-05 1.01E-05 1.01E-05 1.01E-05
P32 1.706-03 1.00E-04 6.59€-05 0.00E+00 0.00E+00 0.00£+00 2.30E-~05
CRS1 0.00E+00 O0.00E+00 1.47€-08 9.20E-09 2.07E-09 1.79E-08 4.11E-07
MN54 0.00E+00 1.99E-05 4.51E-06 0.00E4+00 4.41E-06 0.00[+00 7.31€-06
MN56 0.00E+00 B.18E-07 1.41€-07 0.00E400 7.03E-07 0.00t+00 7.43E-05
FESS 1.39€-05 8.98E-06 2.40€-06 0.00E+00 0.00E+00 4.39t-06 1.14E-06
FES9 3.086-05 5.38E-05 2.12e-05 0.00E+00 0.00E+00 1.59F-05 2.57E-05
coss 0.00E400 3.60E-06 B8.98E-06 0.00E+00 0.00E+00 0.00£E+00 8.97E-06
€060 0.00E+00 1.08E-05 2.55E-05 0.00€£+00 "0.00E+00 O0.00E+00 2.57E-05
N163 6.34E-04 3.92E-05 2.20E-05 0.00€+00 0.00E+00 0.00E+00 1.95E-06
N165 4.70e-06 5.326-07 2.42e-07 0.00E+00 0.00E+00 O0.00E+00 4.05€E-05
Cuba 0.00E+00 6.09e-07 2.82E-07 0.00E+00 1.03E-06 0.00E+00 1.25£-05
INBS 1.84E-05 6.31E-05 2.91£-05 0.00E+00 3.06E-05 0.00E+00 5.33E-05
INBS 9.33t-08 1.68E-07 1.256-08 0.00E+00 6.98E-08 O0.00E+00 1.37E-05
BRB3 0.00E+00 O0.00E+00 3.63E-07 0.00E4+00 0.00E+00 0.00E+00 0.00E+00
BRB4 0.00E+00 0.00eE+00 3.82E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00
BRBS 0.00E+00 0.00£+00 1.94E-08 0.00E+00 0.00E+00 O0.0VE+00 0.00E+00
RB86 0.00E+00 1.70E-04 B8.40E-05 0.00£+00 0.00E+00 0.00E+00 4.35€-06
RS88 0.00E+00 4.98€E-07 2.73E-07 0.00E+00 0.00E+00 O0.00E+00 4.85£-07
RBBY 0.00E+00 2.86E-07 1.97€-07 0.00E+00 0.00E+00 0.00E+00 9.74E-08
SR89 2.51€6-03 0.00E+00 7.20E-05 0.00E+00 0.00E+00 0.00E+00 5.16E-05
SR90 1.85€-02 0.00E+00 4.71€-03 0.00E+00 0.00E+00 O0.00E+00 2.31€E-04
SR9 5.00E-05 0.00€e+00 1.81£-06 0.00E+00 0.00E+00 O0.00E+00 5.92E-05
SR92 1.92e-05 0.00E+00 7.13E-07 0.00E+00 O0.ODE+00 O0.00E+00 2.07E-04
Y90 8.69£-08 0.00£+00 2.33E-09 0.00E+00 O0.00E+00 O0.00E+00 1.20E-04
YOIM 8.10E-10 0.00E+00 2.76E-11 0.00E+00 O0.00E+00 0.00E+00 2.70E-06
Y91 1.13e-06 0.00£+00 3.01€-08 0.00E+00 O0.00E+00 O0.00E+00 8.10E-05
Y92 7.65€-09 0.00E+00 2.15€-10 0.00E400 O.00E+00 0.00E+00 1.46E-04
Y93 2.43E-08 0.00E+00 6.62E-10 0.00E4+00 0.00E+00 0.00E+00 1.92E-04
ZR95 2.06E-07 5.02e-08 3.56E-08 0.00E+00 5.41E-08 0.00E+00 2.50E-05
ZR97 1.48E-08 2.54E-09 1.16E-09 0.00E+00 2.56E-09 0.00£+00 1.62E-04
NB9S 4.200-08 1.73E-08 1.00E-08 0.00E+00 1.24E-08 O0.00E+00 1.46E-05
M09S 0.00E+00 3.40£-05 6.63E-06 0.00E+00 5.0BE-05 O0.00E400 1.12€-05
TC99M  1.926-09 3.96E-09 5.10£E-08 0.00E+00 4.26E-08 2.07€-09 1.15€-06
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10 2.276-09 2.86E-03 2.83E-08 0.00E+00 3.40E-08 1.56E-09 4.86E-07
RUT03  1.48E-06 0.00E+00 4.95€-07 0.00E+00 3.08E-06 0.00E+00 1.80E-05
RUI0S 1.36E-07 0.00E+00 4.58E-08 0.00E+00 1.00E-06 0.00E+00 5.41€-05
RUI06 2.47E-05 0.00eE+00 3.01E-06 0.00E+00 2.85€-05 0.00E+00 1 83E-04
AGI1OM 9.96E-07 7.27E~07 4.B1E-07 0.00E+00 1.04E-06 0.00E+00 3.77E-05
TE125M 2.33E-05 7.79E-06 3.15€-06 7.84E-06 0.00E+00 O0.00E+00 1.11€-05
TE127M 5.85E-05 1.94E-05 7.08E-06 1.69E-05 1.44E-04 0.00E+00 2.36E-05
TE127 1.00E-06 3.356-07 2.156-07 8.14E-07 2.44E-06 0.00E+00 2.10E-05
TE129M 1.00E-04 3.43E-05 1.54E-05 3.84E-05 2.50E-04 0.00e+00 5.97E-05
TE129 2.84E-07 9.79e-08 6.63E-08 2.38E-07 71.07€-07 0.00E+00 2.27€-05
TE131M 1.52E-05 6.126-06 5.05€£-06 1.24E-05 4.21€E-05 0.00E+00 1.03E-04
TE13] 1.76E-07 6.50E-08 4.94€-08 1.57E-07 4.50E-07 0.00€+00 7.11€-06
TE132 2.08E-05 1.03t-05 9.61E-06 1.52E-05 6.44E-05 0.00£+00 3.81E-05
1130 6.00E-06 1.32e-05 5.30E-06 1.4BE-03  1.45€-05 0.00E+00 2.83E-06
1131 3.59E-05 4.23E-05 1.86E-05 1.39E-02 4.94E-05 0.00E+00 1.51€E-06
1132 1.66E-06 3.376-06 1.20E-06 1.56E-04  3.76E-06 0.00E+00 2.73E-06
1133 1.25E-N05 1.82E-05 5.33E-06 3.31E-03 2.14E-05 0.00E+00 3.08E-06
1134 8.69E-07 1.78E-06 6.33E-07 4.15€-05 1.996-06 0.00E+00 1.84E-06
1135 3.64E-06 7.24E-06 2.64E-06 6.49E-04 B8.07€£-06 0.00E+00 2.62E-06
€S134 3.77e-04 7.03e-04 7.10E-05 0.00E+00 1.B1E-04 7.42€-05 1.91E-06
CS136 4.59€E-05 1.35e-04 5.04£-05 0.00E+00 5.3BE-05 1.10E-05 2.05£-06
CS137 5.226-04 6.11€E-04 4.33e-05 0.00E+00 1.64E-04 6.64E-05 1.91€-06
CS138 4.B1E-07 7.82e-07 3.79€E-07 0.00E+00 3.90eE-07 6.09E-08 1.25E-06
BA133 8.81E-07 5.84E-10 2.55€-08 0.00E+00 3.51E-10 3.54E-10 5.58E-05
BA140 1.71€E-04 1.71E-07 8.81€E-06 0.00E+00 4.06E-08 1.056-07 4.20E-05
BAT41  4.25E-07 2.91€-10 1.34£-08 0.00E+00 1.75€-10 1.77€E-10 5.19E-06
BA142 1.B4E-07 1.53E-10 9.06E-09 0.00E+00 B8.B1E-11 9.26E-11 7.59€-07
LA140 2.11E-08 8.32E-09 2.14€-09 0.00E+00 0.00E+00 O0.00E+00 9.77€-05
LA142 1.10E-09 4.04E-10 9.67E-11 0.00E+00 0.00€E+00 O0.00E+00 6.86E-05
CE14) 7.87e-08 4.80E-08 5.65E-09 0.00E+00 1.48E-08 0.00E+00 2.48E-05
CE143 1.48E-08 9.82e-06 1.12E-09 0.00E+00 2.86E-09 0.00£E400 5.73E-05
CE144 2 98BE-06 1.22€-06 1.67€-07 0.00E+00  4.93E-07 O0.00E+00 1.71E-04
PR143 8.13£-08 3.04E-08 4.03E~09 0.00E+00 1.13e-08 O0.00E+00 4.29€-05
PR144  2.74E-10 1.06£-10 1.38E-11 0.00E+00 3.84E-11 O0.00E+00 4.93E-06
ND147 5.53E-08 5.68E-08 3.48E-09 0.00E+00 2.19E-08 0.00€E+00 3.60E-05
W87 9.03E-07 6.28e-07 2.17e-07 0.00E+00 O.00E+00 O.00E+00 3.69E-05
NP239 1.11£-08 9.93€-10 5.61E-10 0.00E+00 1.98E-09 O0.00£+00 2.87€-05




Table 2.3-9

External Dose Factors for Standing on Contaminated Ground

(mrem/h per pCi/mz)

Element Yotal Body Skin
H-3 0.0 0.0 -
c-14 0.0 0.0
NA-24 2.50€-08 2.90F-08
"’i °0° °o°
Cr-51 2.20£-10 2.60E-10
Mn-54 5.80E 09 6.80E-09
Mn-56 1.10£-08 1.30£-08
Fe-55 0.0 0.0
Fe-59 8.00E-09 9.40E-09
Co-58 7.00£-09 8.20E-09
Co-60 1.70£-08 2.00€-08
Ni-63 0.0 0.0
Kr-65 3.70E-09 4,30E-09
“-8‘ 1.50E-09 1.70E-09
n-65 4.00E-09 4.60E-09
In-69 0.0 - 0.0
8r-83 6.40E-11 9.30E-11
Br-84 1.20£-08 1.40£-08
Br-85 0.0 0.0
Rb-86 6.30€-10 7.20E-10
Rb-88 3.50€-09 4.00E-09
Rb-89 1.50£-08 1.80E-08
Sr-89 §.60E-12 6.50E-13
Sr-91 7.10€-09 8.30E-09
Sr-92 $ 00E-09 1.00E-08
Y-90 2.20€-12 2.60E-12
Y-91M 3.80£-09 4.40E-09
Y-91 2.40¢-11 2.70€-11
Y-92 1.60£-09 1.90E-09
Y-93 §.70€-10 7.80E-10
Lr-95 $.00E-09 §.80E-09
Ir-97 5.50E-09 6.40E-09
Ko-95 5.10E-09 6.00E-09
Ho-95 1.90E-09 2.20E-09
Te-99% 9.60E-10 1.10E-09
Te-101 2.70E-09 3.00E-09
Ru-103 3.60E-09 4,20E-09
Ru-105 4.50E-08 ' 5.10E-09
Ru-106 1.50£-09 1.80E-09
Ag-1104 1.80E-08 2.10£-08
Te-1254 3.50£-11 4.80E-11
Te-1278 1.10€-12 1.30E-12
Te-127 1.00E-11 1.10E-11
Te-125 7.70£-10 9.00E-10
Te-129 7.10£-10 8.40E-10
Te-131M 8.40E-09 $.90E-09
Te-131 2.20€-09 2.60E-06

. Te-132 1.700-09 2.00E-09



External Dose Factors for Standing on Contaminated Ground

Table 2.3-9 (Cont.)

1-130
-1
1-132
1-133
1-134
1-135
Cs-134
Cs-136
Cs-137
Cs-138
Ba-139
Ba-140
Ba-141
Ba-142
La-140
La-142
Ce-141
Ce-143
Ce-144
Pr-143
Pr-144
Ng-147
¥-187
Np-23%

(mrem/h per pCi/mz)

Tota) Body

1.40£-08
2.80E-09
1,70£-08
3.70£-09
1.60£-08
1.20£-08
1.20£-08
1.50E-08
4.20E-09
2.10E-08
2.40E-09
2.10E-09 -
4.30E-09
7.90E-09
1.50£-08
0E-08
£-10
£-09
£-10

£-10
E-09
£-09

S0E-10

W

8238

388°

1.
S.
2
3.
0.
2.
1
3.
S.

&
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Table 2.3-10

Liquid Effluent Dilution Factors gu;)

Maximum Individual Dilution Factors

Pathway Location EE

Potable Water Ingestion 3.9 mile WSW of site 32.2
Fresh Water Fish Ingestion Near Discharge Structure 10.9
Shoreline Exposure 0.7 mile ENE of Site 14.5

*
Population Dose Dilution Factors

M
Pathway Location _E
Potable Water Ingestion Population Weighted Average 314
Fresh Water Fish Ingestion Catch Weighted Average 77.4
Shoreline Exposure 7.7 ale WSW of site 162
Table 2.3-11

Transit Times Required for Nuclides to Reach the
Point of Exposure tpl

Maximum Exposed Average Exposed

Individual Individual*
Eventual transit time for water ingestion 12 h 24 h
Eventual transit time for fisl ingestion 24 h 168 h
Eventual transit time for shore exposure 0 h 0h

*for total population and average individual dose calculations
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Table 2.3-12

Usage Factors 1U,pl

Maximum Exposed Average Exposed

Individual Individual*
Water ingestion (1/yr) Adult 730 370
Water ingestion (1l/yr) Teen 510 260
Water ingestion (l/yr) Child 510 260
Water ingestion (1l/yr) Infant 330 --
Fresh water fish ingestion (kg/yr) Adult 21 6.9
Fresh water fish ingestion (kg/yr) Teen 16 5.2
Fresh water fish ingestion (kg/yr) Child 6.9 8.8
Fresh water fish ingestion (kg/yr) Infant - -
Shore exposure (h/yr) Adult 12 8.3
Shore exposure (h/yr) Teen 67 47
Shore exposure (h/yr) Child 14 9.5
Shore exposure (h/yr) Infant -- --

*for total population and average individual dose calculations
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Table 2.3-13

Dilution Factors for Each of the Potable Water Intakes
within Miles of PNPP

The total population dilution factor of 314 is population weighted using
dilution factors for each of the potable water intakes within 50 miles of PNPP.

Weighted
Dist. Fraction Dilution Dil.

Intake (Mi) Dir Population of Pop  _Factor Factor
Ohio American 20 ENE 38,500 2.12E-2 187.7 3.98E+0
Water Serv. Co.
Conneaut 33 ENE 13,500 7.43E-3 238.2 1.77E+0
Avon Lake 50 WSW 99,500 5.48E-2 388.5 2.13E+1
Cleveland 35 SW 1,437,000 7.92E-1 326.7 2.59E+2
Fairport Harbor 7 WSW 3,200 1.76E-3 154.2 2.71E-1
Lake County East 3.5 WSW 10,258 5.65E-3 107.4 6.07E-1
Lake County West 15 WSW 85,000 4.68E-2 220.0 1.03E+1
Ohio Water Serv. 10 WSW 60,000 3.30E-2 181.9 6.00E+0
Painesville 7.5 WSW 27,000 1.49E-2 159.3 2.37E+0
Kent County 50 NwW 42,000 2.31E-2 388.5 8.97E+0
Water Supply

TOTALS 1,815,958 1.00E+0 TOTAL D.F 3.14E+2

Dist, Dir Population = distance, direction, and population values obtained from
the 1989 Engineering Report *Lake Erie Potable Water Facilities and Intakes
within 50 Miles of PNPP* (Ref. S0-11552 *E*).

Fraction of Population = The ratio of the population receiving drinking water
from that intake to the total population number for all drinking water intakes
located within 50 miles of PNPP.

Dilution Factor = Values obtained from the Perry Environmental Report -
Operating License Stage, Table 5.1-10 *Annual Average Dilution Factors for Lake
Water Intakes within 50 Miles of PNPP* and Q&R Page 2.1-2. Lake County West
dilution factor per interpolation. Kent County Water Supply dilution factor
was estimated.

The Weighted Dilution Factor = (Fraction of Population) x (Dilution Factor),
based on the population for each drinking water intake; the sum of which is to
be used as the potable water total population dilution factor for radiocactive
liquid effluent releases from PNPP.
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Table 2.3-14

Dilution Factors for the Fish Ingpstion Pathway Individual
Grid Locations

The total population dilution factor of 77.4 is catch distance and volume
weighted using dilution factors at those locations. Fish harvest is
based on Ohio Department of Natural Resources the total angler catch
(1987 annual) values for Lake Erie within 50 mile of PNPP.

No. of Fraction Dist. Dilution (FracFish)x
Grid Fish of Fish (mi) Factor (DilFactor)
617 52823 3.91E-2 29 92 3.60E+0
618 76004 5.63E-2 36 100 5.63E+0
714 102522 7.59E-2 - 52 3.96E+0
715 10743 7.95E-3 9 52 4.13E-1
716 19817 1.47E-2 11 56 8.21E-1
717 73401 5.43E-2 24 83 §.51E+0
718 118676 8.78E-2 33 95 8.34E+0
809 0 0.00E+0 48 115 0.00E+0
810 3953 2.93E-3 39 105 3.07E-1
811 13648 1.01E-2 30 92 9.29E-1
812 33923 2.51E-2 22 78 1.96E+0
813 182663 1.35E-1 13 61 8.25E+0
814 164369 1,.22E-1 4 34 4.14E+0
909 807¢° 5.98E-2 50 116 6.93E+0
910 43800 3.24E-2 42 110 3.57E+0
911 117430 .69E-2 33 95 8.26E+0
912 256529 1.90E-1 24 83 1.58E+1
TOTAL 1351054 1.00E+0 TOTAL D.F. 7.74E+1

Grid No. and No. of Fish = Total angler catch (1987 annual) for each grid
location; per letter from dichael R. Rawson, Fairport Fisheries Research
Station, Ohio Department of Natural Resources to Richard Cochnar
(6/20/88). Commercial harvest data were not used as they were
differentiated by harbor location only, not by geographical grid
location.

Fraction of Fish = The ratio of the fish caught in that grid to the total
number of fish caught in all grids located within 50 miles of PNPP.

Distance = Distance to the center of that grid from PNPP, in miles.

Dilution Factor = Derived, for the appropriate distance (center of each
grid), from annual average dilution factor data (non-adjusted), per Perry
Environmental Report - Operating License Stage, Table 5.1-10 *Annual
Average Dilution Factors for Lake Water Intakes within 50 Miles of PNPP."®

(Fraction of Fish) x {Dilution Factor) = The weighted dilution factor,
based on catch, for each grid; the sum of which is to be used as the fish
ingestion total population dilution factor for radiocactive liquid
effluent releases from PNPP.
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Table 2.3-15

Dilution Factors for the Shore Exposure Pathway

MAXIMUM EXPOSED INDIVIDUAL DILUTION FACTOR
———— e AL ULLVTION FACTOR

The point of exposure assumed for this pathway is the shoreline at the
PNPP site boundary 0.7 miles down shore from the plant discharge
siructure. Interpolation of the data presented in the Perry
Environmental Report - Operating License Stage, Table 5.1-10, *Annual
Average Dilution Factors for Lake Water Intakes within 50 Miles of PNPP®
yields a maximum individual dose dilution factor of 14.5 (dilution factor
unadjusted for current frequency).

TOTAL POPULATION DILUTION FACTOR

The total population dilution factor of 162 is that of the Headlands
Beach State Park, 7.7 miles WSW of PNPP (interpolated, adjusted WSW
dilution factor). This location was selected because of its lake site
location and it has, by far, the highest attendance of any park located
in vicinity of PNPP (Perry Environmental Report - Operating License
State, Table 2.1-2 *Major Camps and Parks within 10 Miles of the PNPP').



3.0 GASEOUS EFFLUENTS

used for Unit 1 operation of the Perry Nuclear Power Plant: Heater
Bay/Turbine Building Vent, Offgas Vent Pipe, Unit 1 Vent, and Unit 2
Vents (see Figure 3.0-1). The Unit 1 and Unit 2 Vents are located
on the top of the Intermediate Building, Elevation 753'9*, The
Heater Bay/Turbine Building vent is located on the top of the Heater
Bay Building, Elevation 722'0*. The Offgas Vent Pipe is located on
the top of the Offgas Building, Elevation 723'0*. Site ground level
elevation is 620'0°. Radiological releases from each vent are
monitored by a noble gas radiation monitor.

Vent concurrent with normal, continuous releases. All releases are
considered to be long-term, i.e., greater than 500 hours per year,
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Figure 3.0-1
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Gaseous Effluent System Flow Diagram OFFCAS VENT PIPE Rev.: 5
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3.1 Monitor Alarm Setpoint Determination

The following calculation methods provide a means of determining the
high alarm setpoint (HSP) and the alert setpoint (ASP) to ensure
compliance with 10CFR20 dose rate limits to areas at or beyond the
site boundary for the following noble gas monitors:

1. Heater Bay/Turbine Building Vent radiation monitor (1D17K0856)
2. Offgas Vent Pipe radiation monitor (1D17K0836)

3. Unit 1 Vent radiation monitor (1D17K0786)

4. Unit 2 Vent radiation monitor (2D17K0786).

The Unit 2 Vent Radiation Monitor is included for the operation of
Unit 1 of the Perry Nuclear Power Plant because the second train of
the Unit 1 Annulus Exhaust and the Control Complex and Intermediate
Building ventilations are exhausted through the Unit 2 Vent.

The High Alarm Setpoint (HSP) for each release point radiation
monitor will be set at 70 percent of the 10CFR20 dose rate limits
and the Alert Setpoint (ASP) will be set at 10 percent of these
limits,

This procedure determines the monitor alarm setpoints tha* indicate
if the dose rate beyond the site boundary due to noble gas radio-
nuclides in gaseous effluent released from the site exceeds

500 mrem/year to the total body or 3000 mrem/year to the skin.

NOTE : The values of 70 percent for the HSP and 10 percent for
the ASP are set as fractions of the total activity that
may be released via the monitored pathways to ensure that
the site boundary dose rate limits are not exceeded. Any
single ASP can be exceeded without the 10CFR20 limits
being exceeded. Upon receipt of au alert alarm a sample
from the alarming effluent path will be cbtained and
analyzed. If two or more monitors exceed the ASP, or any
one monitor exceeds the HSP, it is possible that the
limits have been exceeded. In this case all four effluent
paths will be sampled and analyzed. Appropriate action
will be taken to limit gaseous releases to below 10CFR20
limits.

NOTE: If an HSP or two or more ASP's continue to be exceeded,
verification shall be made at least once per 4 hours via
the gaseous effluent radiation monitors that plant
releases are below ODCM Appendix C 3.11.2.1 dose rate
limits, and sampling and analysis shall be performed on
the four gaseous effluent release points at least once per
12 hours.
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Determination of the *Mix* (Noble Gas Radionuclide Composition)
of the Gaseous Effluent

NOTE:

The gaseous source terms that are representative of the
*mix* of the gaseous effluent are determined. Gaseous
source terms are the concentrations of the noble gas
radionuclides in the effluent as determined by analysis of
the various sources of gaseous effluents. During the
early period of plant operation, before a sufficient
operational effluent source term data base has been
obtained, source terms will be those generated by the GALE
code, Revisicn 0 for PNPP (FSAR Tables 11.3-9 and
11.3-10).

Determination of the fraction of tne total radiocactivity

in the gaseous effluent for each noble gas radionuclide in
the gaseous effluent.

S1 = (3-1‘1)

S. = the fraction of the total for radionuclide *i*
in the effluent;

Ai = the activity of radionuclide *i* in the gaseous
effluent.

If the activity of a noble gas radionuclide is below
the lower limit of detection the noble gas
radionuclide is not included as a source term in this
setpoint calculation.

Determination of the Maximum Acceptable Total Activity Release

Rate

of Noble Gas Radionuclides in Gaseous Effluent Based on

Total Body Dose Rate Limit

500 (3.1-2)
Q= /0 T (K)(5;)
1

Where:

Qb = the maximum acceptable total activity release rate
of all noble gas radionuclides in the effluent (for
total body exposure), in pCi/s;

K. =« ¥/ » total body dose factor for a semi-infinite cloud
. . ragionuclide *i* (includes the attenuation of
Sg/cm” of tissueg from Table 3.1-1, in
(mrem/yr) /{(uCi/m”);
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§;. = the fraction of the total for radionuclide *i*, as

» per equation 3.1.1;

1/Q = the highest annual average relative dispersion
£aggor fgr areas at the site boundary = 5.8 x
10 © s/m” (from Appendix A, NE direction at the site
boundary) ;

NOTE: The dispersion parameters (y/Q) used in these
calculations are the highest calculated site
boundary values for any of the land-based
sectors only. At PNPP the site boundary
locations in the following sectors are totally
over water: N, NNE, NNW, NW, W, WNW.

500 = the total body dose rate limit, in mrem/yr.

Determination of the Maximum Acceptable Total Activity Release
Rate of Nob'e Gas Radionuclides in Gaseous Effluent Based on
Skin Dose Rate Limit

3000 (3.1-3)
Qs = (2/Q) :1: (L + 1.11 M) (5,

Where:

Q = the maximum acceptable total activity release rate
of all noble gas radionuclides in the effluent (for
skin exposure), in pCi/s;

|
"

the beta skin dose factor for a semi-infinite cloud
of radionuclide *i* (includes attenuation by the3
outer *dead* layer of skin), in (mrem/yr)/(pCi/m”);

the gamma air dose factor for a uniform
semi-infinite clgud of radionuclide *i*, in
(mrad/yr)/(pCi/m”);

S; = the fraction of the total for radionuclide *i*, per
equation 3.1.1;

1/Q = the highest annua}savergge relative dispersion
factor = 5.8 x 10 ° s/m”, per equation 3.1-2

1.11 = the air dose to tissue dose equivalent conversion
factor, in mrem/mrad;
3000 = the skin dose rate limit, in mrem/yr.

(Li + 1.11 Mi) values are shown in Table 3.1-1.



3.1.4

3.1.5

ODCM
Page: 37
Rev.: §

Determination of the Maximum Acceptable Total Radioactivity
Concentration of all Noble Gas Radionuclides in the Gaseous
Effluent

(2.12 x 107 (@)
. * (3.1-4)
£

c

Where:
C, = the maximum acceptable total radiocactivity ,
concentration of ¢1l1 noble gas radionuclides in the
effluent, in uCi/cc;

f = the flow rate for the release point fsom the

respective flow rate recorders, in ft”/min;
NOTE: Design flow rate may be used in lieu of

actual flow rate. These design flow rate
values incorporate a 10% flow rate
inaccuracy correction.

Release Path Flow Rate (cfm)

Heater Bay/Turbine Building Vent 400,000 (summer)
220,000 (wintei)

- Offgas Vent Pipe 19,000
- Unit 1 Vent 140,000
- Unit 2 Vent 47,000

5 calculated in eguations 3,1-2

Qt = the smaller of Q_and Q
Btively, in pCi/s;

and 3.1-3, respe

2.12 x 10'3 = ths conversion factor to convert (uCi/s)
ft*/min) to pCi/cc.

Determination of the Maximum Acceptable Monitor Count Rate
Above Background Attributed to Noble Gas Radionuclides

CR_ = (0.8) (C.)
(ES) 5 (3.1-5)

Where:

CRC = the calculated monitor count rate above background
attributed to noble gas radionuclides, in cpm;
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C, = the maximum acceptable radioactivity concentration,

per equation 3.1-4, in uCi/cc;

E = the detector efficiency of the monitor for the *mix*
of noble gas radionuclides in the effluent, in
cpm/ (uCi/cc) ;

= the total pCi/cc concentration divided into the net
monitor count rate taken at the time the sample was
taken; during the early period of operation, before
a sufficient operational effluent source term data
base has been obtained, the value will be calculated
using monitor calibration data;

0.8 = an engineering safety factor.
3.1.5.1 Determination of the Monitor High Alarm Setpoint
HSP = (0.70)(CRC) + BG (3.1-6)
Where:

HSP = the high alarm setpoint (including background), in
cpm;

BG the background count rate due to internal

contamination and radiation levels in the area in

which the monitor is installed when the monitor

chamber is filled with uncontaminated air, in cpm;

"

CR, = the calculated monitor net count rate, per
equation 3.1-5, in cpm;

0.70

the fraction of the maximum acceptable activity
that may be released from the vent to ensure that
the site boundary dose rate limits are not exceeded
during concurrent releases from several pathways.
Determination of the Monitor Alert Setpoint

ASP = (0.10)(CRC) + BG (3.1-7)
Where:

ASP

"

the alert setpoint (including background), in
cpm;

BG the background count rate due to internal
contamination and radiation levels in the area
in which the monitor is installed when the
monitor chamber is filled with uncontaminated
air, in cpm;

"
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the calculated monitor net count rate, per
equation 3.1-5, in cpm;

the fraction of the maximum acceptable
activity that may be released from the vent to
ensure that the site boundary dose rate limits
are not exceeded during concurrent releases
from several pathways.



Total Body and Skin Dose Factors

Table 3.1-1

Total Body

Total Skin Dose Factor

Dose Factor 3 (L.+1.11 M.)
Radionuclide (Ki)(mrem/yr/uCi/m ) (mreﬁ/yr/uCiim
Kr-83m 7.56E-02 2.14E+01
Kr-85m 1.17E+03 2.82E+03
Kr-85 1.61E+01 1.36E+03
Kr-87 5.92E+03 1.66E+04
Kr-88 1.47E+04 1.92E+04
Kr-89 1.66E+04 2.93E+04
Xe-131m 9.15E+01 6.49E+02
Xe-133m 2.51E+02 1.36E+03
Xe-133 2.94E+02 6.97E+02
Xe-135m 3.12E+03 4.44E+03
Xe-135 1.81E+03 3.99E+03
Xe-137 1.42E+03 1.39E+04
Xe-138 8.83E+03 1.44E+04
Ar-41 8.84E+03 1.30E+04



ODCM
Page: 41
Rev.: §

3.2 Compliance With 10CFR20 - Gaseous Effluent Dose Rate

3.2.1

3.2.2

Dose rates resulting from the release of noble gases, radioiodines,
tritium, and radionuclides in particulate form must be calculated to
show compliance with 10CFR20. The limits of 10CFR20 are
conservatively applied for the release period at the controlling
location.

Noble Gases

The dose rate in unrestricted areas resulting from noble gas
effluents is limited, by ODCM Appendix C controls, to

500 mrem/yr to the total body and 3000 mrem/yr to the skin.
Only the external dose pathway will be considered for noble
gases. Because all gaseous effluent releases from PNPP are
considered ground level, the controlling location for these
dose rate limits is the site boundary location (see

Figure 3.2-1) with the highest relative dispersion factor
(/Q). (See Appendix A for elaboration on atmospheric
dispersion.)

The alarm setpoint determinations discussed in the previous
section should ensure compliance with these dose rate limits.
However, if any one high alarm or two or more alert alarms
occur, the dose rates in unrestricted areas resulting from the
release of noble gas radionuclides from all vents will be
calculated. The calculations will be based on the results of
analyses obtained pursuant to the ODCM Appendix C controls.

Radionuclides, Particulates, and Other Radionuclides

The dose rate in unrestricted areas resulting from the release
of iodine-131, iodine-133, tritium, and all radionuclides in
particulate form with half-lives greater than eight days is
limited, by ODCM Appendix C controls, to 1500 mrem/yr to any
organ. The calculation of dose rate from these radionuclides
will be performed based on results of analyses obtained
pursuant to those Appendix C controls. The controlling
location for this limit is the location of the highest relative
deposition (D/Q) for the period of release as well as the
actual receptor pathway. The receptor pathway locations will
be reviewed once per year following the performance of the Land
Use Census to include consideration of nearest residences,
garden, and farm animal locations in each sector.
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3.2.3 Dose Rate Calculations

The following is the equation used to calculate the dose rate
resultant from the release of radioactive materials in gaseous
effluents to areas at or beyond the site boundary for the
purpose of showing compliance with ODCM Appendix C controls as
related to 10CFR20.

— 1 -
Dajp = (3.15 x 107) (x/Q or D/Q) £ (DFaijp) (Qi) (3.2-1)
Where:

Da' = the organ *j* dose rate as a function of age

P group *"a* and pathway *p*, in mrem/yr;
DFaijp = the dose factor for organ type *j*, age group

*a*, pathway *p* for isotope *i* (see

Tables 3.2-1 through 3.2-3); units and equations
used (equations 3.2-2 through 3.2-6) are provided
later in this section;

1/Q or D/Q = the normal or depletgd relative dispersion
factor (1/012 in s/m”, or relative deposition
(D/Q), in m “, at the receptor distance (see
Appendix A);

3.15 101 = the conversion factor to convert (mrem *
uCi)/(Ci * s) to mrem/yr;

Q;. = the release rate of isotope *i*, (annualized) in
uCi/s

= (472) (C;) (f)

Where:
Ci = the concentration of radionuclide *i* in
the gaseous effluent, in uCi/cc;
f = the gaseous ef;luent flow rate during the
release, in ft”/min;
472 = the conversion factor (cc/£t3)/(s/min).

The following relationships are used to derive the dose factors
(DF_.. ) for noble gases, tritium, radioiodines and
parEléBlates used in equation 3.2-1.
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a. Total Body Dose Factors from Exposure to a Semi-Infinite

Plume

T

DF; = (Sp) (x;) (DFBi) (3.2-2)

Where:

T
DFi

the total body factor due to immersion in a
aemi-infigite cloud of radionuclide *i*, in
(mrem * m”)/(Ci * 8);

the total body gamma dose factor for a
semi-infinite cloud of radionuclide *i* which
includes the attenuation of S5g/cm“ of tissue
from Table 3.2-4, in mrem/yr per pCi/m’;

the attenuation factor that accounts for the
dose reduction due to the shielding provided
by residential structures, optional,
dimensionless: maximum exposed individual =
0.7, population dose 0.5 (Regulatory

Guide 1.109);

the annual average concentratign of
radionuclide *i* in air (pCi/m”), for a 3nit
releasg rate (Ci/yr)3and a unit 3/Q (s/m”), in
(pCi/m”) /{Ci/yr) (s/m”).

b. Skin Dose Factors for Exposure to a Semi-Infinite Plume

s

oFy
(DFS;) ]
Where:

S
DFi

DF,

DFS.

Y

= (13) [(1.11) (Sp) (DFy) +

(5.2-3)

the skin dose factor due to immersion in a
semi—infigite cloud of radionuclide *i*, in
(mrem * m”)/(Ci * 8);

the gamma air dose factor for a uniform
semi-infinite cloud of radicnuclide *i*, from
Table 3.2-4, in mrad/yr per pCi/m”;

the beta skin dose factor for a semi-infinite
cloud of radionuclide *"i* (includes

attenuation by the outer *"dead* layer of 3
skin), from Table 3.2-4 in mrem/yr per pCi/m’;
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= the attenuation factor that accounts for the
dose reduction due to the shielding provided
by residential structures, optional,
dimensionless:

maximum exposed individual = 0.7, population

li =

1.11 =

2. Dose Factors

dose = 0.5 (Regulatory Guide 1.109);

the annual average concentratign of
radionuclide *i* in air (pCi/m
releass rate (Ci/yt)sand a unit x/Q (s/m
(pCi/m

), for a 3nit
), in
)/ (Ci/yr)(s/m”);

the air dose to tissue dose equivalent
conversion factor, in mrem/mrad.

from External Irradiation from Radionuclides

Deposited onto the Ground Surface

G

G

DF;; = (8760) (C;) (DFG;;) (Sg) (3.2-4)

1)
Where:

G

DFij

1"

DFGij =

8760 =
i Dose Factors

A

DF_.. = (DFAa

alj

the dose factor for radionuclide *i* to organ
*j* resulting from exposure to radionuclides
depositedzonto the ground surface, in

(mrem * m“)/Ci;

the ground plane concentration (pCi/mz) of
radionuclide *i* for a unit relsase rate
(Ci/yr) and a_Qnit D/Q, rel,tive ground_2
deposition (m “), in (pCi/m®)/(Ci/yr)(m “);
the open field ground plane dose conversion
factor for organ *j* from radionuclidez'i',
from Table 3.2-5, in mrem/yr per pCi/m“;

the attenuation factor that accounts for the
dose reduction due to the shielding provided
by residential structures, optional,
dimensionless: maximum exposed individual =
0.7, population dose = 0.5 (Regulatory
Guide 1.109);

the number of hours in a year.

from Inhalation of Radionuclides in Air
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= the dose factor for radionuclide *i* to
organ *j* of an individual in age group ‘a*
due to inhalation, in (mrem * m )/(Ci3' 8)
[ -- equivalent to (mrem/yr)(yr/Ci)(m”/s));

= the inhalation dose factor for radionuclide
*i*, organ *j*, and age group *a* (the
value for skin is assumed to be 0), from
Tables 3.2-6 through 3.2-9, in mrem/pCi;

= the annual air intake for individuals in
age group *a®, from Table 3.2-14, in m’/yr;

the annual average concentratign of
radionuclide *i* in air (pCi/m’), for a
unit relgase rate (Cigyr) and a unis
1/Q (s/m”), in (pCi/m”)/(Ci/yr) (s/m”)

Dose Factors from the Ingestion of Atmospherically
Released Radionuclides in Food

F F L L M M
| [(0,) (C5) + (U (£1)(C) + (U,)(C,) +
A
(U,) (£) (C;)) (3.2-6)

. = the dose factor for radionuclide *i* to organ

*j* of an individual in age group *a* from
the ingestion of meat, leafy vegetables,
milk, and produce (non-leafy vegstables,
fruits, and grains) in (mrem * m*)/Ci, or in

the cases3o£ H-3 and C-14 in
(mrem * m”)/(Ci * 8);
M V

i Ci' Ci' Ci = the concentrations of radionuclide

*i* in meat, leafy vegetables, milk,
and produce, respectively (pCi/kg or
pCi/l) for a unit release rate
(Ci/yr) and a unit D/Q, relative
ground deposition (m “), or in cases
of H-3 and C-14, a unit 3/Q,
relasive ground-level concengiation
(s/m”), in (pCi/kg)(gi/yr)(m ) or
(pCi/kg)/(Ci/yr)(gém ) or
(pCi/1)/(Ci/yr) (m 3) or

(pCi/1) (yr/Ci) (s/m”/);
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DFIai' = the ingestion dose factor for radionuclide
J *i*, organ *j*, and age group "a®, from
Tables 3.2-10 through 3.2-13, in mrem/pCi;

fL’ fv = the respective fractions of the ingestion
rates of " -~afy vegetables and produce that
are produceu in the garden of interest, 1.0
and 0.76 respectively (Regulatory
Guide 1.109);

r L Ny

u_, Ua. Ua' U

% ) * the annual intake (usage) of meat,

leafy vegetables, milk, and produce
respectively, for individuals in age
group *a*, from Table 3.2-14, in
kg/yr or 1l/yr.

rate example problem:

For the purpose of this sample problem, the following
assumptions are utilized: a release3of Xel33 at
1.0E-5uCi/cc, a flow rate of 1.0ESft”/min, and a 3
total body dose factor of 2.94E-4 mrem/yr per pCi/m”,
A dose rate and 1 hour cumulative dose are
calculated.

Total Body Dose Factor Dose factor per ODCM
equation 3.2-2,

2.94E-4 mrem x (.7) x 1.0E-12 pCi = 6.52 mrem m’
-1

yr L C1 sec
pci Ci~ 3.15E7sec
m? yr m?

Dose Rate per ODCM equation 3.2-1.

3.15E1 x 5.8E-6s x 6.52mrem m’ x 472¢cc min x --»
m? Ci sec ft? sec -—>

1.0BE-5uCi x 1ES5ft? = 0.562mrem

oe min yr

0.562mrem x (lhr) x lyr = 6.42E-Smrem
8 %Ohr

yr 7



e A b T I BT el -

ODCM
Page: 47
Rev.: 5

Table 3.2-1

Organ Used for Gaseous Effluent Dose Calculations

1. Bone

2. GI Tract

3. Kidney

4. Liver

5. Lung

6. Thyroid

7. Total Body

8. Skin

Table 3.2-2

Age Groups Used for Gaseous Effluent Dose Calculations

1. Adult (17 yr and older)
2. Teen (11-17 yr)
3. Child (1-11 yr)
4. Infant (0-1 yr)
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Table 3.2-3
Gaseous Effluent Dose Pathways
1. Plume
2. Ground Shine
3 Vegetables
4. Meat
5. Cow Milk
6. Goat Milk
Y. Inhalation
Table 3.2-4
Dose Factors for Exposure to a Semi-Infinite
Cloud of Noble Gases
Total Body Beta Skin Gamma Air**
Nuclide Gamma Dose Dose Factor Dose Factor
Factor (DFB.) (DFS;) Y
S /)
Kr-83m 7.56E-08 -——— 1.93E-05
Kr-85m 1.17E-03 1.46E-03 1.23E-03
Kr-85 1.61E-05 1.34E-03 1.72E-05
Kr-87 5.92E-03 9.73E-03 6.17E-03
Kr-88 1.47E-02 2.37E-03 1.52E-02
Kr-89 1.66E-02 1.01E-02 1.73E-02
Kr-90 1.56E-02 7.29E-03 1.63E-02
Xe-131m 9.15E-05 4.76E-04 1.56E-04
Xe-133m 2.51E-04 9.94E-04 3.27E-04
Xe-133 2.94E-04 3.06E-04 3.53E-04
Xe-135m 3.12E-03 7.11E-04 3.36E-03
Xe-135 1.81E-03 1.86E-03 1.92E-03
Xe-137 1.42E-03 1.22E-02 1.51E-03
Xe-138 8.83E-03 4.13E-03 9.21E-03
Ar-41 8.84E-03 2.69E-03 9.30E-03 '
mrem/yr per pCi/mg

** mrad/yr per pCi/m
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Element

-3
c-14
NA-24

&3

Hn-54
Mn-56
Fe-55
Fe-59
Co-~
Co-
Ni-61
erﬁi
“.
n-ts
In-69
Br-83
Br-84
Br-85
Rb-86
Rb-88
Rb-89
Sr-89
Sre91
Sr-92
Y-%0
Y-91M
Y-91
Y-92
Y-$3
Ir-95
Ir-97
Ho-95
Ho-99
Te-9M
Te-101
Re-10)
Ru-105
Ru=105.
Ag-110N
Te-125%
Te-12™
Te-12'
Te-12M
Yo 329
fe-131M
Te-121
Te-132

Ground
(mrem/h per pCi/m

’om.“
1.10E-12
1.00E-11
7.70E-10
7.10E-10
8.40E-0¢
2.20€-09
1.70E-09

2

)

E

gzcbc:
2

J
—
o

22 232

egxaouzae

'
8

-‘.ON.'Q_-'.NQNQO
. .

38
23

4.60E-09

49
5



External Dose Factors for Standing on Contaminated

Table 3.2-5 (Cont.)

Ground
(mrem/h per pCi/m

2

)

i

1.70E-08
3.40E-09
2.00E-08
4.50€-09
1.90£-08
1.40£-08
1.40E-08
1.70E-08
4,.90E-09
2.40€-08
2.70E-09
2.40E-09
4.90E-09
9.00E-09
1.70€-08

“ .m*“

6.206-10
zosoz.m
3.70£-10
s
3.60E-09
1.10£-09
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Table 3.2-6

Inhalation Dose Factors for Adult (mrem/pCi inhaled)

wUCLIDE SONE LIVER T.ADDY TMYROID  KTONEY -LuUNe Cl-LLt

M 3 MO DATA  B.5BL=07 1.5BF~0Y 1.58E~CT7 1.38E-0T7 1.50E~07 1.58E~07
€ 16 2.27C=06 @«.20E=07 4. 20E-0T7 4. 20E~07 4.26E~07 &,26E~07 4.26E~07
NA 264 1.20E~06 1.20C~06 1.20E-06 1.286-06 1.20E~06 1.28E-06 1.206~06

" 1.656=04 9.64E~0L &.26E~06 NO DATA %G DATA WO DATA  1.08E~05
Ck SI  ND DATA  NO DATA L1o25E-08 TV 44E~09 2.856-09 1.80E-06 &, 15E-07
BN 54 NO DATA  4.956~06 T.87E~O7 NO DATA 1o23E=06 L TSE-04 9.6TE~O6

MN 56 ND DATA 1.95E~10 2.29E~11 NC DATa 1.636=10 1.18E~08 2.%3E~06
FE 55 3.07E=06 2.120=06 &.73E~0T7 N0 DATA  NO PATA  9.01E~06 7.54E-07
FE 3¢ L1.4TE=06 V.4TE=06 1.32E~06 WO DATA WO DATA  1.27E~D4 2.35E~05

CATA  KC DATA Lo 16E=04 1.33E-05
DATA  NO DATA  T.46E~04 "V.56E-03
DATA  NO DATA  2,23E-05 1.67E~06

CO 8 ND Dava L9BE~0T 2.59E-07
CO 60 NO DATA  1.44E~06 1.85E~Ds
Nl 63 $.60E~05 3.93E-06 1.81€E-06

DATA KO DATA  T.00E-0T7 1.54%-06
DAYA  5.78E~10 B.4BE~07 6.12E-06
DATA  B.62E-06 1.0BE~D4 &.6BE~D6

DATA $.27€-12 1.156-07 2.04E-09
DATA  NO DATA MO DATR 2.90E~08
DATA  NO DATA  NOD DATA 2.05E~13

DATA MO DATA  HO DATA - LT E=24 -
DATA  NO DATA WO DATA 2.08E-06
DATA MO DATA KD DATA  4.18E-19

Nl 65 1.926~10 2.62C~11 1.14E~11
CU 64 WO DATA  1.83E~10 T.68E~L1
IN 65  4.05E~D6 1.29E-05 5.82€-06
IN 69 G 2)E~12 B.14E-12 S5.65E~13
SR 63 NDO DATA NO DATA  3,0L1E~08
BR 84 WO DATA KO OATA  3.91E-08
6R B5 NO DATA NO DAYA  1.608-09
RE 86 NO DATA  1.69E~05 T.37E~06
KD 88 NO DATA  &.D4E-OB 2.41E-08

RE B9  NO DATA  3.206-08 2,.126~08
S2 B9 3.B0E-05 WO DATA  1.09E-0Dé
SR 90 1.24E~02 WO DATA  7.062E-04

DATA  NO DATA  NO DATE  L.1bE~21
DATA WO DATA 1. 7SE~04 4. 3TE~0S
DATA  NQ DATA  1.20E-03 9.02E~05

OATA KO DATA  4,56E~06 2.39E~05
DATA WO DATA  2.06E-06 S5.3BE~D6
DATA  NO DATA  2.12E~05 6.32E~05

DAYA NO DATA 2.40C-0T7 1.66E~-10
DAYA NO DATA  2.13E~04 A, BlE~-0F
DATA WO DATA 1.96E~06 9.19E-06

st 91 T.T4E~09 NO DATA  3.13E-10
SR 92  6.43E-10 NO OATA BeboE-LL
Y 90 2.61E=07 WO DATA  T.0LE~09

Y 9IN 3.26E~11 KO DATA  1.2TE~12
Y 91  S.TRE-0S NO DATA  1.55E-06
Y 92 1.296-09 N0 DATA B.TT7E-11L

Y 93 L.IBE~OF MO OATA 3.20E-10 WO DATA  ND DATA  4.06E-06 S$.27E~05
Ik %5 1.346=05 &.3CE~06 2.91E~06 WO DATA  6.TTE~06 2.21E-04 1.B8E~05
IR 97 1 21E-08 2.45C=09 1.13E-09 NO DATA J.TLE=DF 9.04E~06 6.54E~05

NB 9% 1.76E=06 9.TTE-OT S5.266-07 N0 DATA 9.67E=0T 6.31E-D5 1.30E=05 |
MDD 99 WD DATA 1.51E=08 2.876=09 NO DATA  3.64E~08 1.14E~05 3.10€E~05
TC 99% 1.29E~13 D.64E~13 4&,.6JE~12 NO DATA $.52E~12 W.53E~08 S.20€~07

-

883 3851533835585 853(853

1



Table 3.2-6 (Cont.)

Inhalation Dose Factors for Adult (mrem/pCi inhaled)

NUCLIDE BONE LIVER T.800v THYROID KIDNEY - TUNG S1-LL1
1ciot 5-22!-\5 T 52E~13 T.38E-Lé& WO DATA  1.35E~13 & 99E-08 [.36E-21
JAULOD  1.91E=07 WO DATA  8.2JE-08 WO DATA  T.29E~07 &6.31E-0% 1.30E-05
RULOS  9.8BE-11 NG DATA  3.09E~11 WD DATA Le?TE~10 1.3TE~06 6.02E-06
RUIDS  B.o4E-06 WO DATA 1.076=06 NO DATA  1.67E~05 1.17E~03 1.14E~06
ACII0M 1.38E=~06 1.258-06 T.435C~07 NO DATA  2.46E~06 5.79E-04 3.T8E-05
D TELZSM & 2TE=0T 1.98E=07 S,.04E~08 1.316-07 1.55E6~06 3.926-05 8.83E~006
TEL2TM 1.58E=06 T.215=07 1.966~07 4.11E~07 S.T2E~06 1.206-04 1.87E=05
TEL27  1.75E~10 B8.006=11 D.87E~11 1.326~10 6.537E~10 B.14E~0TY T.17€-06
TEL29% 1.22E=06 S.BAE=0T 1.98E~0T7 4.30E~07 4.5TE~06 L.45E~04 4. 7T9E~05
TEI29  6.22E=12 2.99(=12 1.55E~12 4.BTE~12 2.34E-11 2.482E~07 1.94E-08
TELDIM B.74E=09 S.45E=09 3.63F~09 &.8BE~DF 3. BOE~OS 1.826~05 6.95€~05
JELIL 1.30E=12 T.44E=13 4.496=13 1. 1TE~12 S.46E~12 1.TAE-0T 2.30€-09
TEL32  3.256-08 2.69E~08 2.026-08 2,37E-08 1.82E-07 3.60€~05 &.3TE~CS
[ 130 S5.726-07 1.68E=06 5.60E=07 1.42E-04 2.61E~Dé NO DATA V.61E=-07
1 31 3.15E=06 &.4TE=D6 2.56E~06 K.49E~03 T.66E~06 KO DATA T.85E~07
iR 1.4SE=0T7 &.0TE~OT 1.45E=07 1.43E=05 &.4BE~O7 WNO DATA  5,.08E-08
{ 133  1.08E=06 1.856~06 S.65E~07 2.69E~04 3.23E~06 NO DaTA  L.11E-06
1 134 B.05E-08 2.16E~07 7.09E-08 D.TIE~D6 3.44E~0T WO DATA 1.26E-10
[ 135  3.3SE-07 B.73E-07 3.21E-07 S.60E~05 1.39E~06 NO DATA 6.56E~07
CS136  4.66E~05 1.06E-04 9.10E~05 NO DATA  J.59E~05 1.22€-05 1.306-06
5136  4.8B8E~06 1.B83E~05 1.38E~05 WO DATA L1.0TE~DS 1.50E~06 1.46E~08
CSI37T  S.90E=05 T.76£-05 S5.)S5E~05 NO DATA  2.TBE~0S 9.40E6~06 1.05E-06
CSI38 4. 14E=08 7T.76E~08 4.056~08 WO DATA  6.00E-08 6.07TE-0% 2.33E~13
BALSS  1.17E«10 ©8.326-14 3.426~12 WO DATA  T.T8E-14 4. T0E-07 1.12€-07
BAL4D 4. 88E=06 &.13E=09 3.21E~07 NO DATA 2.096-09 1.39E=04 - 2.T7)E~0S
halel 1.256~11 W.6lE=15 4.20E~13 WO DATA B.TSE=IS Q2.42E6-07 1.65E~17
RAl62  D.29E~12 3.MBE-15 2.07E~13 NO DATA 2.86E=15 1.49E<07 1.96E~26
LAL4D 4 30E-CE 2.176~08 §.73E-09 WO OATA %O DATA - L.70E-05 $.TIE-05
LALAZ  B.S4E-11 J.BBE-11 9.6%-12 NO DATA MO DATA  T.91E=07 2.64E-07
CELGL  2.49E=Dé 1.49E-06 1.91E-07 NO DATA  T.B3E~07 4. 32E~05 1.50E=05
?
CEL14D  2.33E~0% 1.726-08 1.91E~0Y HO DATE T.60E=D9 9.97E~06 2.83E-05
CEL&e  4.290-04 1.79E-0¢ 2.306-D5 NO DATA 1.06E~D4 9.726~04 1.02E~04
PRICS  1.1TE~06 4.09E=0T S.BOE~08 WO OATA 2.T0E=0T7 J.51E-05 2.50E~05
PRI1&A 3.T6E=12 1.568-12 1.91€=13 NO DATA B.RIE~13 1.27E~07 2..'!-‘.
NDL4T  6.59E=07 T.62E-07 &.56E~08 WO DATA & ASE~DT 2.76E-05 2.16(~05
o 187 1.06E-09 B.856-10 3.10E~10 NO DATA MO DATA  3.63E~06 1.94E-05
WNP239  2.8TE-08 2.826-09 1.5SE-09 NO DATA B.7SE-09 A TOE-06 1.4%E~03
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Inhalation Dose Factors for Teenager (mrem/pCi inhaled)

NUCLIDE  BONE LIVER  Y.800Y THYROID KIDMEY _ AUNG . GI=LL!

W3 MO ODATA  1.S9E=O7 1.596=07 1.59E=07 1.39€-07 1.59E-07 1.59E-07
€ 14  3.256-06 6.COE=07 6,096-07 6.09£-01 6. 00E=0T 6.09E~07 6.09E~07
wa 24 1.726-06 1.720=06 1,726-06 1.726-06 1.72€-06 veT26=06 1.T26-06
P 32  2.06E=0¢ 1.37(=0> 8.95E-06 HO DATA  MC DATA NO DATA  1.16F=05
Ch ST NO DATA MO DATA  1.89F=08 9.376-09 3.84E-0% 2.626-06 3 TSE-07
Ph 54 ND DATA  6.39F=06 1.05E=06 WO DATA  1.59E-06 2.48E-04 B.35E-06
" 56 WO DATA. 2.12=10 3.15E-11 WO DATA  2.24E-10 1.90E-06 T.18E=06
L 85 4.18E=06 2.98E-0L 6.9)E-OT WO DATA  NO DATA 1.55E-05 T.99E~07
FE 89  1.79£=06 ¢.62E=06 1.79E=06 WO DATA  NO DATA 1.916-06 2.23E-0%
€O $&  WNO DATA  2.596-07 3.47E-07 NO DATA  NO DATA 1.68E=04 1.19F=0%5
CO 60 WNO DATA  1.87E-0b 2.4B8E-06 WO DATA  NO DATA 1.09E=03 3.24E=05
N1 63 71.256-05 S.43E-06 2.47E-06 NO DATA  ND DATA 3.04E=05 1.TTE~06
NI 65 2.738-10 3.ubF=11 1.59E=11 NO DATA  NO DATA 1.1TE=06 &.59E=06
CU 64 NO DATA  2.54E=10 1.06€-10 NO DATA  8.01€-10 1.39E~06 T.6BE-06
IN 65 4.£26-06 1.07E-05 T.80E~06 NO DATA  1.08£-05 1.95E=04 S.83E-06
IN 69  6.0¢E=12 1.15F=11 8.07E=13 NO DATA  7.33E-12 1.98E~07 3.56E-08
AR 83 NO DATA NO DATA  4.30E-08 MO DATA WO DATA MO DATA LY E-26

BR 8¢ NO DATA ND DATA  S.41E=08 WD DATA NO DATA WO DATA LY E=24

SR 85 MO DATA WNO DATA  2.296-09 WU DATA  NO DATA  NO DATA LY E=24

28 86 NO DATA 2.386-05 1.05E-05 WO DATA  NO DATA WO DATA 2.21E=06
RS 88 WO DATA  6.82E-08 3.40E-08 WO DATA WO DATA  NO DATA 3.65E-15
%8 89 NO DATA  4.40E=08 2.91E~08 NO DATA WO DATA MO DATA € 228-17
SR 89 5.43E=05 WO DATA  1.S6E~06 NO DATA  NO DATA 3.02E=06 4.64E-05
$8 95 1.35€-02 ND DATA  B.3SE=D& NO DATA WO DATA 2.06E=03 9.56E=-05
Sh 91  1.106-08 WNO DATA  4.39E-10 WO DATA WO DATA T.59E=06 - 3.24E-0%
SR 92 1.196-C9 NO DATA  S.0BE~11 MO DATA  NO DATA 3.43E=06 1.49E-0%5
Y 90 S.73E=DT MO DATA  1.00E=08 WD DATA MO DATA 3.66E=05 &.99E~05
Y ®ix 4.63E=11 MO DATA L. TTE=L2 WO DATA  NO DATA 4.00E=07 3 TTE~09
Y 91  8.266-05 WO DATA  2.21E-06 WO DATA  NO DATA  3.6TE-04 $.11E-05
Y 92  1.04E-0% MO DATA  5.36E-11 WO DATA NO DATA  3.)5E=06 2,04E~05
Y 93  1.696~08 ND DATA  4.65E=10 WO DATA  NO DATA  1.04E-05 T.24E-05
IR 95 1.82E=05 S.T3E=06 3.9¢E~06 WO DATA  B.426-06 D.J6E-D4 1.86E-05
I% 97 1.T26-08 3.40E=09 1.STE-09 MO DATA  5.156-0% 1.626-05 T.68E-05
NB 95  2.32E=06 1.296-06 T.OBE=OT WO OATA . 1.25E~06 9.39E-05 1.21E-05
M0 99° MO DATA 2.11E~08 4.03E=09 NO OATA  $.14E-08 [L.92E-C35 3.36E-03
TC 994 1.T73E=13 4.83E=1) ©.26E=12 WNO OATA  T.20E~12 1.44E-OT T.66E-07
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Table 3.2-7 (Cont.)

Inhalation Dose Factors for Teenager (mrem/pCi inhaled)

- —

WUCLIDE  BONE LIVER  T.A00Y  THYROID KIDNEY - LUNG cr-ttl \

TE101  T.40E=1%8 1.056=14 1.03E=13 WO DATA  1.90E=E) 8.34£-08 1.09E-16
RUIO3  2.63E=07 NO DAYA  1.126-07 MO DATA  9.296=07 9.79£-05 1.366-05
RUIDS  1.40E=10 WO OATA 5.62E=11 MO OATA  1.76E~10 2.27E-06 1.13E-05

“RYLI0e  1.23E-05 WO DATA E.55E=06 NO MATA  2.38E~05 2,01E-03 4.20E-04
AGLION 1.73E<0b 1.64C=06 9.992-07 MO DATA  3.13E~08 B.5%4E~06 J.41E~05
“TELI2%% G A0E-07 2.80F~07 B.54E~08 J.7SE=CT WO DATA  4.TOE~05 9.38E~06
TEI2TN 2.256-06 1.026-06 2.73E-07 S.4B8E~07 8. ATE~06 2.0TE~04 L.99E~0S
FEL2Y  2.51E~10 1.14F=10 %.52C~1L 1.V7E~10 WN.10E~10 1.40E~06 1.01E-05
TELZON L1.T4E=06 @.23E~07 2.81E~07 S.T2E-07 6.409E-06 2.4TE-04 S.06E~05

TELI2Y B .BTE~12 4.226-12 2.20E~12 @.4RE~12 3.326~11 4.12E~07 2.02E~07
TELIILP 1.23E-08 T.S51E~0V S.03E=09 9Q.06E~09 S.49E~08 2.9TE~05 T.T6E~05
TEL3L Le9TE=12 1.04C=12 6.30E~13 1.55E=~12 T T2E~12 2.92E~07 1.89E-09

TELD2  4.50C~08 3.03E~08 2.T4E~08 3.07E~08 2.44E~07 S5.61E-05 S5.T9E-03
130  T.80E~07 2.264FE=06 0.96E~0T7 1.86E«-04 3.44E~06 NO DATA  1.14E-D6
131  4,43E~06 6.14E~06 3.30E-086 1.083E~03 1.056~05 NO DATA  B.11F-07

132 1.99E=07 S.4TE=07 1.97E=0T7 1.89E~05 B.65E~07 KD DATA  1.59E~O7
133 L.52E=06 2.56E«06 T.TBE~0T7 J.05E~04 4 49E~06 NO DATA 1.29E«06
134 1.11E-07 2.90E«07 1.05E=07 & .94E=~06 &.5B6E~07 WO DATA  2.55E~09

§ 135 &.62E=D7 1.18€=06 & I6E~DT T.76E-05 1.06E=D6 NO DATA  B.69E-07
CSLI3&  6.2BE~05 1.41E~04 &.B0E-DS DATA  4.6%9E~05 1.63E~05 1.22(6-06
CS1M6 G A4E-D6 2.428~05 L1.TIE~DS DATA 1 3BE~05 2.226~06 1.36E-08

CS137  8.3BE-05 1.06E~04 DJB9E~DS DaTA :.;at-os 1.51E~05 1.08E~06
CS138  S5.82E~08 1.07E~0T7 S.58E-D8 DATA  B.28E~00 9.94E~09 J.36E-1)
BALYY  1.6TE~10 1.18E=~13 4. 87E~-12 DATA  L1.11E~13 B.08E-DT B.O6E~-0Y

- (o

DATA  2.85E«09 2.54E-D4 2.06E~05
DATA  L.23E~186 A4ALILE~OY 9.33E-14
OATA  J.92E~15 2.39E-0T S$5.99E-20

OATA MO DATA  2.6BE-05 6.09E~05
DATA N0 DATA L.27E=06_ 1.50E~0¢
DATA  B.1LlE~D6 T.47E~05 ~1.5BE~05

84140 6.84E~06 B.IE~09 & 40E~OT
palsl 1.78E~11 1.326~146 $.9IE~1)
Bale2 4,028-12 €. 63E~15 2.84F~1)

LALAD  S.99E-08 2.95C~08 T.020-09
LAL&2?  1.20C-10 S.31E=E1 1.32E~LQ
CEL&]  3.55E-06 2.37(=06 2.TIE-O7

DATE  1.0RE=C8 1.63E~0% 3.19E-05
DATA  1.51E~04 1.67E~0F 1.08E=D4
DATA  J3.06E~0DT7 5.04E=05 2.67E~03

CEL4)  D.I2E~00 2.420-08 2.70E~09
CEI44 G .11E-D6 2.53E~D4 D.28E~05
PR 1.6TE=06 6.64E~07 B.28E-08

DAYA LeZ26E~12 2419E=07 2.94E~]4
DATA = G 28E~0T7 &.65E~05 2.20F=05
DATA WO OATA  $,.92E-D06 2.21E~-05

PR1IGG S ITE-12 2.206-12 2.72E-1)
NMDI4T  Q.B3E-0T7 [.07E-06 6. G1E-OE
LAY 2 1.5CE~09 1.228<09 &.29E-10

1

158815831555 ]388 1538388

DATA L.25E~08 A .11E-06 1.65E-0%

pr2ye A 2)E-08 J.99E-09 2.21€E-09




Inhalation Dose Factors for Child (mrem/pCi inhaled)

YUCLIDE BONE

- —

ND DATA
C 16 9.70E~06
NA 26 435006

" 3

LIVER

T.200Y THYRDID KIDNEY

- —

LUNG Ci=LL1

- — - -

3.04C~07
1.82E~08
4.)50=0¢

- -

3.04E-DT 3.04€~07 3.04E~07
1.826-06 L.E26~06 1.820~06

..”E‘o‘ 4.‘5(-06 4.35E-Ce

J.OAE=~0T 3.04E~07
1.826«06 1.02E~00
4.I%E~06 45600

- — - -

- -

r ,2 7.06!-04
cr S1 NO DATA
LU 1 w0 DATA

- -

NU DATA
1.28E~05%
$.59 (=00

“N 56
re 55
FE 59

- - — -

NO DATA
NO DATA
2.22E-04

CO 58
CO 60
Nl &)

- — - —— . - — - —

Nl 65 8.08E~10
LU &4 ND DATA
IN &% 1.15€E-05

V.09E~05
ND DATA
l.ltf’O’

L. 6BE~10
6.‘0!'0‘
9.C4E~D6

4. 19€-07
3.556~06
1.256~0%

T.99E~11
5.39€E-10
3.06E~05

2.670-05 KO DATA w0 DATA
A ATE-OE 2.31F=08 H.57€-09
2.976-0¢ NU DATA 2.TIE~CO
ND Diata 4.526-10
2.10E~06 NOD DATA NO DATA
&.51C=0C WO DAY ND DATA

- -

ND DATA MO DATA
N0 DaTA ND DATA
DATA NO DaTA

$.43E 11

8.55E~07
" 6.12E-06
7.56E~06

NGO DATA 1. 14E~DS
4. 59E~06 2.93E-07
L. 20E~04 6.19F=~0¢
3.55C~06 1.)3E~05
3.005-05 T.75€E~07
’o"t-o‘ l.’l!'OS
2.99E~06¢ 9.2F5E~0D6
1.916-03 2.60€~05
T.43E~05 1.T1E-D6

4. 44E-11 NO DATA NU DATA

2.90€-10 NO DATA
1.90€E~05 NO DATA

- -

- - -

IN &% 1.81E~11
KR 83 NO DATA
SR B4 NO DATA

-

201E~1L
ND DATA
NU DATA

1.58E~11
ND DATA
KO DATA

2.410-12 NO DATA
1.2BE-0T7 WD DATA
L.4BE~OT NO DATA

1.63E~09
l-‘lE-OS

2.20E-06 2.27E~05
2.59E-06 N.928~086
2.69E«04 & . 41E~D6
3.84E-0T 2.
KD DATA
ND DaTA

15E-06
LY E~24
LY E~24

- - -

eR 85 NO DATA
kD 8¢ ND DATA
RC 88 NO DATA

KO DATA
$.346C~05
i.Sli-OY

ND DATA
NO DATA
ND DATA

NO DATA
ND DATA
NO DATA

6.B84E-D9
3.09E~05%
9. 90608

-

NO DATA
NO DATA
ND DATA

LY E=24
2 16E-24
L. 661-09

e

RE 69
se 89
SR 90

NO DATA
1.626~-04
2.T3E~02

9.33E-08
NOD DATA
NOU DATA

DATA
DaTA
DATA

T.85E~08
4. 66E-00
1.764E~03

NO DATA
NO DATA
NC DATA

NO
NOD
ND

ND DATA S.115-%0
$S.83E~04 &,.52E~05
3.99E~03 9.20E~-05

- -— - -

3.28E~08
l.)&E’O'
1.11E~06

sr. %1
Sk 92
Y %

NO CATA
ND DATA
NO DATA

- e

1.37E~10
2.64TE~D4
S.SOEOOQ

sir
i
$2

NO DAYTA
NO DATA
HO DATA

1.24E-09 K0 DATA HO DATA

1.426~10 NO DATA NO DATA
2.99E~08 NOD DATA NO DATA

1.44E~05 4.TO0E~0S
6.49C~06 6.55E~05
T.0TE~D0S T.24E-05

6.98E~12 WO LATA NO DATA

6.59E~06 WO DATA  NO DATA
L1.37E~10 N0 DATA NO DATA

7.‘0“0’ 4. 64E-DT
T.10E~04 4. VYTE~DS
G AGE-CH . 6. 46E~DS

9. 04E-08
$.13E~0S
$5.07C-00

"
L3

PRpRpEpp———— D Sttt

6.35E~0¢
NO DATA

1C 997 4. .B1E-1)

-

NO DATA
1.136~0%
T GE~DN

Z.406~00
&, 06E~08
Y.41C0~1)

DATA
DATA
DATA

NO DATA
1.61€~0%
1.05E~08

NO
LY
N0

L30E~0Y
1.00E~0%
4.)2€E~09

2.01E~05 1.05E~04
L.0ME=D4 1.65C-05
3.06E~05 9. 49(~05

2.33E~0%
1.06E~07
13T7E~11

1.TTE~D6 NO DATA
1.1%E=D8 NO DATA
1.56E=11 ND DAYA

1.66E-04 1.00E~05%
3.66E~05 V.42€0~05
?.’75-07 '.’OE’O.

———— 5 . . - ——
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Table 3.2-8 (Cont.)

Inhalation Dose Factors for Child (mrem/pCi inhaled)

- -

~UCLIDE BUNE LIVER T.000Y THYRDID  EIONEY LUNG Ci~LLt

TCI01  D.19C=14 2.30F~14 2.91€=13 WO DATA  ).S2E~1) 1.50E~07 &, 41E~09
RULIOS  T.95E=0T WO DAYA  2.90F~DT KO DATA 1.706~06 1.79E-04 1.21E-CS
RULOS 4. 1DE-10 WU DaTA 1.90E«10 ™0 DATA  J.63E~1D 4. 30E=06 2.459(-05

RULOS 3.66E=0% WU DATA  4,.5TE=D6 WO DATA 4. 9TE~05 3.BT7E~03 1.16E~04
ACLIOF &.56E~06 3.0BE=06 2.64TE=D6 NO DATA  S.T4L=06 1.48F-03 2.71E~05
TEI254 1.826=06 6.295«07 2.4TE~DT $.205~07 NG DATA  1.29E-06 9.13E-08

TEL274 6.T2E~06 2.31E~0¢ B.1uE=07 1.64E~06 1.726~05 &.00(~04¢ 1.93E~05
TEL2Y T A9E=10 2.37C=10 1.656~10 S.30E~10 1.91E~09 2.71E~06 1.%52€6-05
VELI27¥ S.19E=Ch 1.855~06 B.226~07 1.TIE~06 1.36E~05 & TeE-04 4.91E-05

TELI29 2.064E=11 9.45E~12 6.44C~12 1.93E=11 4.94L~i1 T.93E-07 6.09E-06
TELSPF 3.63E-CE 1.60E-08 1.37E-08 2.64E~08 1.08E~07 S.56E-05 0.326~05
Feidl $5.87C=12 2.28E=12 1.780-12 4&.59E~12 1.590~11 S.55E~07 D3.60E~07

TEL32 1.30E~07 7.36E~08 7.12€6~08 O.5BE-08 4 .T79E-D0T7 1.026~0& 13.72E~05
130 2.21E-06 4.435=0b 2.2BE~0Db &.99E~04 6.61E~06 WO DATA  1.38E~06
131 1.30E~05 1.30F=0% T.37E-06 &.39E~03 2.13E-05 KO DATA  7.60E~07

132 S5.72E=07 1.105-06 S.0TE~DT S.23E~05 1.69E~06 NO DATA . B.65E-07
133  4.4BC=0b S5.490~06 2.08E~06 1.04E~03 9.13E~06 MO DATA  1.4BE~06
136 J.ATE=DY S.845-07 2.69E~07 1.37E-05 8.92E-07 WO DATA  2.58E-07
1 135 1.336=06 2.36E=06 1.126~06 2.140~-04 3.62E~06 NO DATA  1.20€-06
CSi34 1.76E=0& 2.Y4C=04 6.0TE-D5 &0 DATA  B.93E=C5 3.27E-05 1.04E~06
CS136  1.THE=DS &.62E=0% J.14E~05 NO DAYA. 2.5BE~05 3.93E~06 1.13E-06

CSI3T  2.45E=06 2.23C~04 J.47E-05 NO DATA  7.63E~05 2.81E~05 9.TRE-07
Csiye 1.71E=07 2.27E-07 1.50E~07 NO DATA  1.6BE-0T 1.B4E~08 T.29E-08
AALID 4 90E~10 2.66F=13 [1.45E=11 NO DATA. 2.33E~13 1.56E~06 1.5AE~05
0AL40 2.00E~05 1.75C=08 1.1TE~D6 NO DATA  S.71E~0Y 6. TLE=04 2.T5E-0S
BALGL  S.29E~11 2.95€-14 [.T26~12 NO DATA  2.56E-14 T 09E=0T T.44E~08
T BA142  1.3SE-11 7.TIC~15 T.4E~13 NO CATA T8TE~1S & 44E-0T7 T.41E~10

LALAD 1.74E=07 &.OBE~08 2.04€~06 NO DATA MO DATA & ,94E~05 6.10E~-05
LAIAZ  D.S0E=10 Q. 11E~10 J.4vE~LL WO DATA MO DATA  2.358~06 2.05E-05
CELsL 1.06E=0% $.286-06 T.8)E~O7 WO DATA  2.31E~0é 1.4TE~08 1.5)E~DS

CE14)  9.89E~08 S.3VE~08 T.TTE~D9 WO DATA 2.26E~08 3 12E-05 . 44E-05
CEL&s 1.83€=03 $.72(-0¢ 9.T7E=0S WO DATA  3.1TE-O4 3.23E-03 1.05E-04
PRIG)  4.99E~06 1.350E~06 2.47E~0T NO DATA 8116707 1.1TE-04 2.63E-0%

PRIGS 1.61E-11 &.99E~12 B.10E~13 %O DATA 2.66E~12 4 23E~uT 5.32E-08
NDIAT  2.926«D6 2.36E-06 1.84E-07 XNO DATA 1.30E~06 B8.87E~05 2.22F~05
W osY G e1E~09 2.61E-09 1.17E-09 WO DATA  NC DATA E11E~05 2.46E-05

HP23S 1.26E-07 9.045=09 6.35E-09 WO DATA  2.6)E~08 1.37€-05 1.736-05%




Table 3.2-9

Inhalation Dose Factors for Infant (mrem/pCi inhaled)

—

BONE LIVER Y.800Y THYRODID  KIDNEY LUNG Ci=-LLt

NUCLIDE

+ E NO DATA G L2E=0T 4. 62FE~0T7 4. L2F=0T7 4. 02€-07 4 6Z2E~0T7 4&.628-07
€ 14 LB9E=05 J.79(~06 J.79E~04  J.TVE~D6 D.T9E~0D6 DJI.79E~06 JI.T9E~0D6
NA 24 T.54E~Ds T.54E~06 T.54E~0D6 1.54E~08 TeS4E~06 TV.54E~06 T.54E~0¢

L ¥ LoASE~D) B.03E~05 5.535E-0% NO DATA NO DATA WO DATA 1.15€-05
Cr 51 NO DATA MO DATA $.37~08 A NIE-D0 9.4S5E-09% 9.1TE~06 2.55E-07
NN 56 NO DATA L81E~D5 J.56C~06 WO DAYA 3.56E~06 T.I4E~04 S.04E-06
KK 56 NO DATA 1.10E~09 1.58E~10 WO DATA T.86E~10 0.95E-06 S.i26~05%
FE S5 1o41E=0% B.IV~06 2.30E~06 WO DAlA WO DATA  6.21E~05 T.B2E~07
FE 59 9.49E~06 1.68E~05 6.77E-06 WO DATA N0 DAYA T.25E-04 L.T7E~0%

-

CC 58 NU DAYA B.TIE~OT 1.30E~D¢6 NO DATA ND DATA  5.55E~04 T.95E~06
CO 60 ND DATA S.T3E~06 B.41E~06 WO DATA KO DATA  3.22E~03 2.28E~05
Nl &3 2.426-04 1.AGE~D5S B.29E-06 ND DATA NO DaTa 1.49E-04 1.T3E-06

- ——— - - - - —— - -—

Nl 65 1.TiE-09 2.030~10 B.79E~11 WO DATA NO DATA $.00E~06 3,.58E~05
CU &4 NOD DATA 1.34E=09 S5.53E~10 NO DATA 2.84E~09 OG.64E-06 L.0TE~0S
IN 05 Lo38E~05 &.4TE-05 2.22€~05 NO DATA 232605 4&LB2E~04 B.4TE~DS

- -

et - —— -

IN 69 3.85€E-11 0Go91E~L1]1 S.13E~12 NO DiTA 2.87E~11 1.05E-06 9.44E=-06
BR 83 KO DATA WO DATA 2.72E~07 NC DATA NO DATA  NO DATA LY E~24
BR B4 NO OATA N\ DATA 2.806E~0T NO DATA ND DATA  NO DATA LY E~24

BR 85 NO DATA H) D/7iA L.46E~08 MO DATA NO DAYA WO DATA LY E~24
RE 36 WO DATA <odt =04 6.30E~05 NO DATA NO DATA  NO DATA 2.17€E~06
Rp 80 ND DATA 3.9 E=0T7 2.03%€E~07 WO DATA ND DATA  NO DATA 2.42E-07

kS B89 NO DATA Ce29E=0T7 L.ATE~OT NO DATA NO DATA  NO DATA 4.8TE~-DR
LT A 1) 2.04E~04 ND DATA 8.15C~06 WO DATA HO DATA L.45E-03 4. .5TE-0L
SR 90 2.926-02 NU DATA 1.85E~03 WO DATA ND DATA 8.03E~03 9.36E~05
sk 9l $.8)E-DB NO DATA 2.4TE~09 WO DATH KO DATA 3.T6E~05 S.24E~05
$h 92 T50E~09 MO DATA 2.79E~10 WO DATA  NO DATA 1.TO0E~05 1.00E~04
Y 2.35€-06 WO DATA 6.30E<08 N0 DATA NO DATA  1.92E~D4 T .43E-05

Y %Fr 2.91E~10 NO DaTA 9.90E~12 MO DATA  NO DATA  1.99E~06 1.68E~08
¥ 95 6.20E~04 N0 DATA 112E~05 MO DATA  NO DATA L1 75E-0) S.028~05

Yy 1.1TE-O8 MO DAYA 3.29E~10 MO DATA WO DATA  L.TS5E~05 9.04E-0S

-~ -

Y %) 1.07TE=0T WO DATA  2.91E-09 WO DATA NO DATA  S.64F-05 1.19E~04
iR 9% B.24E~05 L.99E~0% 1.45E~46 NO OATA 2.226~05 1.25€-03 (1.95E-05 .
L3 2 1.0TE=07  1.83E~008 B.36E~09 WNO DATA  1.05E~08 T.EBE~0D5 1.00E~D4

-— -

LT ) I.IZE'OS ‘QS.E-O‘ 2.705-00 NO DaTa I.IYf-Ob I.QIE-OG 9.055-06

no 99 NO DATA LIBE=DT 2.31E~08 WO DATA LeROE~0T 9.63E~0% 3.40E~05
TC 997 9.98E~13 2.006E=12 2.66E~11 WO DATa 2o22C~11 S TVE-CT L. 4%E~08

- ——

. — - ——

- — - -




Table 3.2-9 (Cont.)

ODCM
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Inhalation Dose Factors for Infant (mrem/pCi inhaled)

MUCLICE BONE LIVER T.8007 THYROID  KIONEY LUNG cr-LL1}
rciol a 05E=16 S.88E~14 S.B0E~13 NO DATA  6.99E~13 &4.17E-D7 6.03E-07
/RUI0Y L.44F=06 NO OATA & BSE~O0T NO DATA $.03E~06 35.94(-0& 1.15E~05
RUIDS .74E~10 ND OATA  2.93E~10 WO DATA  6.42E~10 1.120~05 3.46E-05
. RUIDE  6.20E-05 WD DATA T.776~06 NO DATA  T.61E€-0% 0.26E-03 1.17E-04
ACI10% T,136-06 S.16E-06 3.57E~06 NO DATA T806~06 2.62€~0) 2.36E~05
TEL2SM 3.40E=06 1.426~06 &.TOE~OT 1.16E~06 NO DATA  J.19E<D4 9.22E~0¢
TELZTH L L19E-05 4.93E-06 1.68E~06 D.4BE-D6 2.68E~0% 9.DVE-04 1.95E~05
TEL2Y 1.59E=09 6.816=10 DJ.64%6~10 1.326-09 3.4TE-09 T.39E~06 1.74E-05
TE129% 1.CLE-0S &.35(-06 1.5%€-06 YI.91E~06 2.27€~05 1.206-03 4.93)E~05
TEL29  S.63E=11 2.40E=11 1.3¢E-11 4.026-11 1.25E-10 2.14E-06 1.8EE~05
TELNIM T.62E~-00 3.93E6-08. 2.59E~08 6.38E~08 1.89E~07 1.42E~04 B8.51E~05
TELDL 1.24E~11 S.87E=12 3.57€~12 1.13E~11 2.85E~11 1.47E-0¢ $.8TE~06
TEL32 2.66E-07 1.696=07 1.26E~07 1.99E~07 T.39E-07 2.436-04 3,.15E-05
I 130 4.54E-06 9.91E-06 3-98E-06 1.14E-03 1.09E=05 KO DATA  1.42E~06
13 2.716-05 3.17€=05 1.40E-05 1.06E-02 3.TOE~05 KO DATA T.56E-07
1132 1.21E=06 2.53E-06 B.99E~07 1.21€-06 2.M2E~D6 WO DATA  1.36E~D6
1 133  9.46E-06 1.376~05 4.006~06 2.54E-0) 1.60E~05 ND DATA  1.54E~06
I 134 6.58E-07 1.34E=06 4. TSE~OT B.18E~05 1.49E-06 WO DATA  9.21E-07
1 135 2.T6E~06 S.63E~06 L1.986~06 4.9TE~04 6.05E~06 NO DATA  1.31E-06
C5134 2.83E~04 $.026~04 S5.326~05 NO DATA 1.36E~D4 S.69E-05 9.53E~07
(438 1] 3.4SE-05 9.61E~05 D.VEE~DS WO DATA  &4.03E-05 $.40E-06 1.02E~06
Cs137 3.926-04 &.37F=0& 3.25€-05 NO DATA 1.236=04 $5.09E-05 9.53E~07
cside 3.61E=07 S5.58C=07 2.84E-0T NO DATA 2.93E=07 4. 6TE-08 6.26F~07
BALDS 1.06E~09 7.036-13 3.07E~11 “NO DATA  4.273E-1) 4.25E-06 J.64E-O5
BALGD  4.00E-05 4.00(~08 2.0TE-06 NO DATA  9.590~09 1.14E~03 2.T4E~03
vAls) 1.126=10 T7.700~14 3.55E=12 WO DATA 4.64E=14 2.12E-06 3.I9E-06
mAL&2 2.84E~11 2.36E~14 1.40E~12 NO DATA 1.36E~14 1.11E-06 4.95E~07
LAL&D 3.61E=07 1.43e=07 3.68E~08 NO DATA WO DATA 1-205-06:_6.065-03
LALNZ T 36E~10 2.69E-10 6.40E-L1 NO DATA ‘M0 DATA  S.87E-06 " 4.25E~-05
CElsL 1.98E~05 1.196~05 1.42E~0% MO DaTA BTSE~D6 J.69E~04 §.54E~05
CEL&D  2.99E~0T 1.V0E-OT 1.5RE~DS NO OATA  4.0)~08 #.306-05 3.55E~05
cEL&4 2.206-0) B.05E=04 1.26E~04 NO DATA 3.84E=06 T,03E<03 1.06E~04
rRI&D 1.00E=0% V.T4E=D6 &,976~07 ~O DATA 1.41E=06 3.09€~04 2,66E~05
';IGQ 3.426-11 1.326-11 1.72E~12 WO DATA & ROE~12 1.156<06 D.06E~06
nOl4? $.67TE=06 S.81F=06 JI.5TE~OT NO DATA 2.25E-06 2.30€~04 2,.23E-05
v 187 9.26E-09 6.44[-09 2.23E~09 NO DATA MO ODATA  2.83E-0% 2.54E~-D5
;;;;;_--;-OS!°O7 2.376-08 1.34E~08 MO DATA  4.73E-08 4.256-0% 1.YBE-OS



Table 3.2-10

Ingestion Dose Factor for Adult (mrem/pCi ingested)

TOTAL
ISOTOPE BONE LIVER BODY THYROID KIDNEY LUNG GI-LLI

H3 .00E+00
C14 .B4E-06
NA24 1.70E-06
P32 .93E-04
CRS5 .00E+00
MN54 .00E+00
MN56 .00E+00
FESS 2.75€-06
FE59 .34E-06
C058 .00E+00
C060 00E+00
NIG3 .30E-04
NIBS .28E-Q7
CuU64 .00E+00
INBS .B4AE-06
IN69 .03E-08
BRB3 .00E+00
BRB4 .00E+00
BRBS .00E+00
RBB6 .00E+00
RB88B .00E+00
RBBY .Q0E+00
SRBY .0BE-04
SR90 .58E-03
SR9] 5.6 7E-0b
SR9?2 2. 15E-06
Y90 .62E-09
YO1M L09E-11
Y91 .41€~-07
Yg2 LA45E-10
Y93 2.6BE-09
IR95 3.04E-08
IR97 .6BE-09
NB95 .22E-09
MO99 .00E+00
TC99M 2.47e-10

05€E-07
.6BE-07
.T0E-06
.20E-05
.00E+00
.5TE-06
15€-07

.05e-07
.68E-07
. T0E-06
.46E-06
.66E-09
L12E-07
.04£-08

.05€-07
.68E-07
.T10E-06
.00E+00
.59E-09
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
00E+00
00E+00
.00E+00
00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.NOE+00
.00E+00
.00E+00
.00E+00
.00E+00 LA42E-09
.00E+00 . 16E-06
.00E+00 .06E-08

.05£-07
.68E-07
. 10E-06
.00E+00
.BBE-10
.36E-06
.46E-07
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E +00
.00E+00
.10E-07
.03E-05
.28E-08
.00E+00
.00E+00
00E +00
.00E+00
.00E+00
.00E+00
.00E+00
.00E +00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.53€E-08
.12E-10

.05€E-07
.68E-07
.T0E-06
.00E+00
.53E~09
.00E+00
.00E+00
.06E-06
.B85€E-06
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E +00
.00E+00
.00E+00
.00E+00
.00E+D0
L42E-10

.05€E-07
.68E-07
. 70E-06
17E-05
L69E-07
.40E-05
.67E-06
.09E-06
.40E-05
.51E-05
L02E-05
.BBE-06
. 14E-06
.10E-06
. 710E-06
.96E-09
. 19E-08
.09E-13
.00E+00
.16E-06
.36E-19
.33E-21
.94£-05
.19E-04
.T0E-05
.26E-05
.02E-04
B6TE-10
.67E-05
.48E-05
.50€ -05
.09E-05
.05€-04
. 10E-05
.9%E-06
L13E-07

O == — -

.91E-06
.67E-06

12E-06
. 36E —0()
.13£-08
.91E-08
.96E-06
.37€-09

.02E-05

45E-07
.14E-06
01E-06
.B6E-08
.33E-08

54E-05
.97E-08

OO 0000 ~0 =~ W —
oo

P
(-

o

\® ]

N O

.00E+00 .02E-08

]
5
1
;
2
8
2
.90E-06 4.43E-07
3
]
4
4
3
3
b
1
5

.00E+00 .21E-08
.14E-09
.83E-06
.21E-08
.82E-08

.B4E-06

4
.00E+00 2

J1E-05 9

.05€-08 3

.01E-08 2

.00E+00 8

.00E+00 1.86E-03
.00E+00 2.29E-07
.00E+00 9.30€£ 08
.00E+00 2.5BE-10
.00E+00 3.52E-12
.00E+00 3.77€E-09
L00E+00 2.47E-1
.00E+00 7.40E-1
.I5E-09 6.60E-09
.39E-10 1.55E-10
A46E-09 1.86E-09
.31E-06 B8.20E-07
.9B8E-10 8.89E-09
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Table 3.2-10 (Cont.)

ODCM
Page: 60
Rev,: §

Ingestion Dose Factor for Adult (mrem/pCi ingested)

TOTAL

ISOTOPE BONE LIVER BODY THYROID KIDNEY LUNG GI-LLI
TC101  2.54E-10 3.66E-10 3.59E-09 0.00E+00 6.59E-09 1.87€-10 1.10E-21
RUT02  1.85£-07 0.00E+00 7.976-08 0.00E+00 7.06E-07 0.00E+00 2.16E-05
RUTOH  1.54E-08 0.00E+00 6.086-09 0.00E+00 1.99E-07 0.00E+00 9.42E-06
RUT05  2.756-06 0.00E+00 3.48E-07 0.00E400 5.31E-06 0.00E+00 1.78E-04
AG110M 1.v0E-07 1.48E-07 8.79E-08 0.00E+00 2.91£-07 0.00E+00 6.04E-05
TE125M 2.68E-06 9.176-07 3.59€-07 8.06E-07  1.09E-05 0.00E+00 1.07E-05
TE127M 6.77E-06 2.426-06 B8.25€-07 1.73E-06  2.75E-05 0.00E+00 2.27E-05
TE127  1.10E-07 3.956-08 2.3BE-08 B.156-08 4.48E-07 0.00E+00 8.68E-06
TE129M 1.156-05 4.29E-06 1.82E-06 3.95€-06 4.80E-05 0.00E+00 5.79€-05
TE129  3.14E-08 1.18E-08 7.656-09 2.41E-08  1.326-07 0.00E+00 2.37e-08
TE131M 1.73E-06 B.46E-07 7.056-07 1.34E-06 B.576-06 0.00E+00 8.40€E-05
TE13 1.976-08 8.23E-09 6.22E-09 1.62E-08 8.63E-08 0.00E+00 2.79€-09
TE132  2.52E-06 1.63€-06 1.53E-06 1.80E-06 1.57E-05 0.00€+00 7.71E-05
1130 7.56E-07 2.23t-06 8.80E-07 1.89€-04  3.48E-06 0.00£+00 1.92E-06
1131 4.16E-06 5.956-06 3.41E-06 1.956-03 1.02E-05 0.00F+00 1.57€-06
1132 2.036-07 5.43e-07 1.90E-07 1.90E-05 8.656-07 0.00£+00 1.02e-07
1133 1.426-06 2.476-06 7.53E-07 3.63E-04 4.316-06 0.00£+00 2.22e-06
1134 1.066-07 2.88E-07 1.03E-07 4.996-06 4.58£-07 0.00E+00 2.51E-10
1135 4.43E-07 1.16E-06 4.2BE-07 7.656-05 1.B6E-06 0.00E+00 1.31E-06
C5134  6.226-05 1.48BE-04 1.21€-04 0.00E+00 4.79£-05 1.59E-05 2.59E-06
CS136  6.51€-06 2.57E-05 1.85E-05 0.00E400 1.43E-05 1.96E-06 2.92€-06
CS137  7.976-05 1.09E-04 7.14£-05 0.00E+00 3.70£-05 1.23E-05 2.11E-06
CS138  5.52E-08 1.09E-07 5.40£-08 0.00E+00 8.01€-08 7.916-09 4.65€-13
BA139  9.70E-08 6.91E-11 2.84E-09 0.00E+00 6.46E-11 3.92E-1] 1.72E-07
BA140 2.03E-05 2.556-08 1.33E-06 0.00E+00 8.67€-09 1.46E-08 4.1BE-05
BA141 4 .71E-08 3.56E-11 1.59E-09 0.00E4+00 3.31E-11 2.02E-11  2.22€-11
BA142  2.13E-08 2.19E-11 1.34E-09 0.00E400 1.85E-11 1.24E-11 3.00E-26
LA140  2.50€E-09 1.26E-09 3.33E-10 0.00E+00 0.00F+00 0.00E+00 9.25€-05
LA142  1.2BE-10 5.82E-11 1.456-11 0.00E+00 0.00£+00 0.00E+00 4.25e-07
CE141  9.36£-09 6.33£-09 7.1BE-10 0.00E+00 2.94£-09 0.00F+00 2.42E-05
CET43  1.65€-09 1.226-06 1.356-10 0.00E+00 5.376-10 0.00E+00 4.56E-05
CEl44  4.88E-07 2.04E-07 2.62E-08 0.00E+00 1.216-07 0.00E+00 1.65E-04
PR143  9.20E-09 3.69E-09 4.56E-10 0.00E+00 2.136-09 0.00E+00 4.03E-05
PR144  3.01E-11 1.25€-11 .53E-12 0.00E+00 7.05€-12 0.00E+00 4.33E-18
ND147  6.29E-09 7.276-09 «4.35E-10 0.00E+00 4.256-09 0.00E+00 3.49E-05
Wig7 1.036-07 B.61E-08 3.01E-08 0.00E+00 0.00E+00 0.006400 2.82F-05
NP239  1.19E-09 1.17€-10 5.45€-11 0.00E+00 3.65€-10 0.00£4+00 2

.40E-05




Table 3.2-11

Ingestion Dose Factors for Teenager (mrem/pCi ingested)

TOTAL

ISOTOPE BONE LIVER BODY THYROID KIDNEY LUNG GI-LLI

H3 0.00E+00 1.06E-07 1.06E~07 1.06E-07 1.06€-07 1.06E-07 1.06E-07
C14 4.06E-06 8.12E~07 B.126-07 B.126-07 B8.126-07 8.12e-07 8.12£-07
NA24 2.30E-06 2.30E~06 2.30E-06 2.30E-06 2.30E-06 2.30£-06 2.30E-06
P32 2.76E-04 1.71E~05 1.07E-05 0.00E+00 0.00E+00 0.00E+00 2.32E-05
CR51 0.00E+00 0.00E+00 3.60E-09 2.00E-09 7.89E-10 5.14£-09 6.05E-07
MN54 0.00E+00 5.90E~06 1.176-06 0.00E+00 1.76E-06 0.00F+00 1.21€-05
MN56 0.00E+00 1.58E~07 2.81€-08 0.00E+00 2.00E-07 0.00E+00 1.04E-05
FESS5 3.78E-06 2.6BE-06 6.25€-07 0.00E+00 0.00E+00 1.70E-06 1.16E-06
FE59 5.B7E-06 1.376-05 5.29E-06 0.00E+00 0.00£+00 4.32E-06 3.24€-05
€058 0.00E+00 9.72E-07 2.24E-06 0.00E+00 0.00E+00 0.00F+00 1.34€£-05
C060 0.00E+00 2.B1E-06 6.33E-06 0.00E+00  0.00E+00 0.00E+00 3.66E-05
NI63 1.77€-04 1.25E-05 6.00E-06 0.00E+00 0.00E+00 0.00E+00 1.99E-06
N165 1.49€-07 9.57€-08 4.36E-08 0.00E+00 0.COE+0C 0.00E+00 5.19E-06
Cub4 0.00E+00 1.15€-07 5.41€-08 0.00E+00 2.91€-07 0.00£+00 8.92E-06
IN6S 5.76E-06 2.00E-05 9.33E-06 0.00E+00 1.2BE-05 0.00E+00 B8.47E-06
INB9 1.47€-08 2.80E-08 1.96E-09 0.00E+00 1.83E-08 0.00E+00 5.16E-08
BRB3 0.00E+00 0.00E+00 5.74E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00
BRB4 0.00E+0C 0.00E+00 7.22E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00
BRBS 0.N0E+00 0.00E+00 3.05£-09 0.00E+00 0.00£+00 0.00F+00 0.00€E+00
RB86 0.COE+00 2.98E-05 1.40£-05 0.00E+00 0.00E+00 0.00E+00 4.41E-06
RBB8 0.00E+400 8.52E-08 4.54E-08 0.00E+00 0.00E+00 0.00E+00 7.30E-15
RB8Y 0.00E+00 5.50E-08 3.B9E-08 0.00E+00 0.00E+00 0.00£+00 8.43E-17
SRB9 4.40€-04 0.00E+00 1.26E-05 0.00E+00 0.00E+00 0.00E+00 5.24E-05
SR90 8.30E-03 0.00E+00 2.05€-03 0.00E+00 0.00E+00 0.00E+00 2.33E-04
SR9 8.07E-06 0.00E+00 3.21€-07 0.00E+00 0.00£+00 0.00E+00 3.66E-05
SR92 3.05£-06 O0.00E+00 1.30E-07 0.00E+00 0.00E+00 0.00F+00 71.77€-05
Y90 1.376-08 0.00E+00 3.69E-10 0.00E+00 0.00E+00 0.00E+00 1.13E-04
YOIM 1.29€-10 0.00E+00 4.93E-12 0.00E+00 0.00E+00 0.00E+00 6.09E-09
Y9 2.01E-07 0.00E+00 5.39€-09 0.00E400 0.00E+00 0.00£+00 8.24€-05
Y92 1.21€-09 0.00£+00 3.50E-11 0.00E+00 0.00E+00 0.00E+00 3.32E-05
Y93 3.83E-09 0.00E+00 1.05€-10 0.00E+00 0.00E+00 0.00€+00 1.17E-04
ZR95 4.12E-08 1.306-08 B.94E-09 0.00E400 1.91€-08 0.00£+00 3.00E-05
ZR97 2.376-09 4.69E-10 2.16E-10 0.00E+00 7.11€-10 0.00£+00 1.27E-04
NB95S 8.22E-09 4.56E-09 2.51€E-09 0.00E+00 4.426-09 0.006+00 1.95E-05
M099 0.00E+00 6.03E-06 1.156-06 0.00E+00 1.3BE-05 0.00E+00 1.08E-05
TC99M  3.32E-10 9.26E-10 1.20€-08 0.00E+00 1.3BE-08 5.14€-10 6.08E-07




Table 3.2-11 (Cont.)

Ingestion Dose Factor for Teenager (mrem/pCi ingested)

TOTAL
ISOTOPE BONE LIVER BODY THYROID KIDNEY

TC100 .60E-10 12E-10
RUT03 : 99E U7 .00E+00
RUT05 2.18E-08 .00E+00
RUT06 3.92E-06 .00E ~00
AG110M 2.05€£-07 .94€-07
TE125M 3.83E-06 . 38E-06
TE127TM 67E-06 3.43£-06
TE127 .5BE-07 5.60£-08
TE129M .63E-05 .05€-06 .26E-06
TE129 4.48E-08 .67E~-08 3.20E-08
TE131M  2.44E-06 JTE-06 9. 76E-0 .76E -06
TE13] 2.19€-08 .15€£-08 12809 2.15€-08
TE132 3.49E-06 2.21E-06 2. 06 2.33E-06
1730 .03E-06 2.98E-06 1. 06 2.43E-04
1131 9.85E-06 B8.19E-06 .40E - 2.39E-03
1132 2.719e-07 7.30E-07 2. J7 2.46E-05
1133 2.01E-06 3.41E£-06 . ) 4.76E-04
1134 .46£-07 .87E-07 . b.45E-06
1135 5.70E~07 1.57E-06 5. 07 1.01E-04
C5134 . 37E~-05 .97E-04 ; ) .00E+00
€S136 .09E-06 3.3BE-05 2. .00E+00
€S137 1¢8-04 .49E-04 ; .00E+00
€5138 .T6E-08 1.49E-07 . 00E+00
BA139 1.39€~07 9.78E-1 . 0.00E+00
BA140 2.B84E-05 .48E-08 : .00E+00
BA141 LJ1E-08 5.01E-11 : - .00E+00
BA142 .99E-08 2.99E-1 : . .00E+00
LAT40 .48E-09 .T1E-09 ‘ .00E+00
LA142 LJ9E-10  7.95E-11 : + 0.00E+00
CE141 .33E-08 8.88E-09 09 0.00E+00
CE143 2.356-09 LJ1E-06 1, -10 0.00E+00
CEl44 36E-07 2.88E-07 3. 8 0.00E+00
PR143 | .31E-QE .23E-09 .92E-10 0.00E+00
PR144 4.30E-1 . 1oE~11 . -12 0.00E+00
ND147 .38E-09 1.02e-08 6.11€-) .00E+NQ
wig7 LA6E-07 1.19€-07 7 ). 00E+00
NP239 o7 9 .66E-10 9 - 0.00E+00

.00E+00
00E +00
.00E+00
.00E+00
.00E+00
.07E-06
.30E-06
.09E-07

.26E-09

.99E-07

. 15E-07

.56E-06 ' .88E -04
. 10E-07 .00E+00 .45E-05
.00E+00 .00E+00 .13E-05
-92E-05 .00E+00 2.41€-05
.40E-07 .00E+00 1.22€-05
.82e-05 .00E+00 6.12€-05
.88E-07 .00E+00 2.45¢-07
. 22E-05 .00E+00 9.39€-05
.22E-07 .00E+00 .29E-09
.12E-05 .00E+00 .00E-05
.59E-06 .00E+G0 .29€-06
41E-05 .00C+00 .62€-06
.15E-06 .00E+00 . 18E-07
.98E-06 .00E+00 .58E-06
.10E-07 .00E+00 .10E-09
.4BE-06 .00E+00 . T14E-06
.26E~-05 .39E-05 L45E-06
.B4E-05 .90E-06 . 12E-06
.07€-05 .97E-05 .12E-06
-10E-07 .28E-08 . 1BE-11
22E-11  5.74E-1 .24E-06
. 18E-08 . 34E-08 .38E-05
.65E~-11 L43E-1 .43E-13
.53E-11 .99E-11 .18E~20
.00E+00 .00E+00 .B2E-05
.00E+00 .00E+00 .A42E-06
. 18E-09 .00E+00 . 54E-05
1.67E-10 .00E+00 .14E-05
L12E-07 .00E+00 . 15E-04
.04E-09 .00E+00 .31E-05
LO01E-1 .00E +00 .T4E-14
.99E-09 .00E+00 .6BE-05
.00E+00 .00E+00

22E-05
).21E-10  0.00£+00 2.67€-05
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Table 3.2-12

Page: 63
Rev.: §

Ingestion Dose Factors for Child (mrem/pCi ingested)

ISOTOPE BONE

LIVER

TOTAL
BODY

THYROID

KIDNEY

LUNG

GI-LLI

H3
()
NA24
P32
CR51
MN54
MN56
FESS
FES9
€058
co60
NI63
NIGS
Cued
INGS
INB9
BR83
BRB4
BR85S
RB86
RB88
RBB9
SR89
SR90
SR91
SR92
Y90
YO IM
Y91
Y92
Ys93
ZR95
ZR97
NBSS
MOS9
TC99M

DONO =" WO WDBDBON~=-"0D0D00000O0dT—~ONVLOO~—-D00DWLKI =D

.00E+00
.21E~05
.80E-06
.25E-04
.00E+00
-00E+00
.00E+00
.15E-05
.65E-05
.00E+00
.00€+00
.38E-04
.22E-06
.00E+00
.37E-05
.38£-08
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.32E-03
.10E-02
.40E-05
.03E-06
.11€-08
.82E-10
.02E-07
.60E-09
.14E-08
.16E-07
.99€£-09
.25E-08
.00E+00
.23E-10

—_ - NOO OO0 O0O0O0OO0O~—-00COO0OWMNNNUM—ETRNOW—-0OWWm NN

.03E-07
.42E-06
.80E-06
.B6E-05
.00E+00
.07e~05
.34E-07
.10E-06
.67E-05
.8CE-06
.29E-06
.88E-05
.09E-07
L45E-07
.65E-05
.33E-08
.00E+00
.00E+00
.00E+00
.710E-05
.90E-Q7
ATE-07
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00£+00
.55E-08
L.0VE-09
.16E-09
.33E-05
.B1E-09

.03E-07
.42E-06
.80E-06
.1BE-05
.90E-09
.85E-06
.54E-08
.89E-06
.33E-05
.S1E-06
.56E-05
.83E-05
.22E-07
.48E-07
.2TE-05
.B5E£-09
.1ME-07
.98E-07
.12E-09
.12E-05
.326-07
.04E-07
. 17E-05
.31E-03
.06E-07
.62E-07
.10€-09
L39E-1
.61E-08
.03E-10
L13E-10
.2T1E-08
.96E-10
.26E-09
.29E-06
.00E-08

LW UMNW— e dWWDB W D0 NN e el Nl s ND WD NN
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5

Ingestion Dose Factors for Child (mrem/pCi ingested)

4

TOTAL

ISOTOPE SONE LIVER BODY THYROID KIDNEY LUNG GI-LLI

TC101 1.076-09 1.12E-09 1.426-08 0.00E+00 1.91€-08 5.926-10 3.56E-09
RUI03  7.31€E-07 0.00E+00 2.81€E-07 0.00E+00 1.B4E-06 0.00E+00 1.89E-05
RUTO5  6.45E-08 0.00E+00 2.34E-08 0.00E+00 5.676-07 0.00E+00 4.21E-05
RUTO6  1.17E-05 O0.00E+00 1.46E-06 0.00E+00 1.5BE-05 O0.00E+GO 1.82E-04
AGI1OM 5.39E-07 3.64E-07 2.91€-07 0.00E+00 6.78E-07 0.00E+00 4.33E-05
TE125M 1.14E-05 3.09E-06 1.52E-06 3.20E-06 0.00E+00 0.006400 1.10E-05
TE127M 2.89E-05 7.78E-06 3.43E-06 6.916-06 B8.24E-05 0.00E400 2.34E-05
TE127  4.71E-07 1.27€-07 1.01€-07 3.26E-07 1.34E-06 0.00E+00 1.84E-05
TE129M 4.87€-05 1.36E-05 7.56E-06 1.57€-05 1.43€E-04 0.00E+00 5.94E-05
TE129  1.34E-07 3.74E-08 3.18E-08 9.56E-08 3.926-07 0.00£400 8.34E -06
TE131M  7.20E-06 2.49€-06 2.65€-06 5.126-06 2.416-05 0.00E+00 1.01€-04
TE131  B.30E-08 2.53E-08 2.47E-08 6.356-08 2.516-07 0.00E+00 4.36E-07
TE132  1.016-05 4.476-06 5.40E-06 6.51E-06 4.156-05 0.00E+00 4.50F-05
1130 2.92E-06 5.90E-06 3.04E-06 6.50E-04 B.82E-06 0.00E+00 2.76£-06
nin 1.726-05 1.73E-05 9.83E-06 5.72E-03  2.84E-05 0.00£+00 1.54E-06
1132 B.00E-07 1.476-06 6.76E-07 6.82E-05 2.256-06 0.00E+00 1.73E-06
1133 5.92€-06 7.32e-06 2.77€-06 1.36E-03 1.226-05 0.00E+00 2.95£-06
1134 4.19€-07 7.78e-07 3.58E-07 1.79€-05 1.19€-06 0.00E+00 5.16E-07
1135 1.756-06 3.15€-06 1.49€-06 2.79€E-04 4.83E-06 0.00E+00 2.40£-06
C5134  2.34£-04 3.84E-04 8.10E-05 0.00E400 1.196-04 4.276-05 2.07€-06
CS136  2.356-05 6.46E-05 4.18E-05 0.00E+00 3.44E-05 £ 13E-06 2.276-06
CS137  3.276-04 3.13E-04 4.62E-05 0.00E+00 1.026-04 3.77E-05 1.96E-06
CS138  2.28E-07 3.17€-07 2.01€-N7? 5.00E+00 2.23E-07 2.4UE-08 1.46E-07
BA139  4.14€-07 2.21€-10 1.256-08 0.00E+00 1.936-10 1.30E-10 2.39€-05
BA140 8.31€-05 7.28E-08 4.85£-06 0.00E+00 2.376-08 4.34E-08 4.21E-05
BA141  2.00E-07 1.12E-10 %.51E-09 0.00E+0C0 9.69E-11 6.58E-10 1.14E-07
BA142  B.74E-08B 6.29E-11 4.88E-09 0.00E+00 5.09E-11 3.70E-11 1.14£-09
LA140 1.01E-08 3.53E-09 1.19€-09 0.00E+00 0.00E+00 0.00E+00 9.B4E-05
LA142  5.24E-10 1.67€-70 5.23€-11 0.00E+00 0.00E+00 0.00£+00 3.31E-05
CE1a 3.97€-08 1.28t-08 2.94£-09 0.00E+00 8.6BE-09 0.00£400 2.476-05
CE143  6.99€-09 3.79€-06 5.49E-10 0.00E+00 1.59E-09 0.00E+00 5.55E-05
CE144  2.0BE-06 6.52E-07 1.11€-07 0.00£+00 3.61E-07 0.005+00 1.70£-04
PR143  3.93t-08 1.1B8E-08 1.95€-09 0.00E+00 6.39E-09 O0.00E+00 4.24€-05
PR144  1.29E-10 3.99€-11 6.49E-12 0.00F+00 2.11E-11 0.00E+00 8.59€-08
ND147  2.79E-08 2.26E-08 1.756-09 0.00E+00 1.24€-08 0.00E+00 3.58E-05
w187 4.29E-07 2.54E-07 1.14£-07 0.00£+00 0.00E+00 0.00E+00 3.57€-05
NP239  5.25€E-09 3.77€E-10 2.65E-10 0.00E+00 1.096-09 0.006+00 2.79¢-05
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Ingestion Dose Factors for Infant (mrem/pCi ingested)

ISOTOPE BONE

LIVER

TOTAL
BODY

THYROID

KIDNEY

LUNG

GI-LLI

H3
C14
NA24
P32
CRS1
MN54
MN56
FESS
FES9
Ccoss
C060
NI63
NIGS
Cub4
INBS
N69
BRB3
BR34
BR85S
RBB6
RBB8B
RBBY
SR89
SR90
SR91
SR92
Y90
YoM
Y91
Y92
Y93
ZR95
ZR97
NBY5S
MO9S
TCo9M

= OB =NNN~00"UM—~NOOOODOODW—-0DdOoOOOWDOO—~=ND

.00E+00
.37€-05
.01E-05
.70E-03
.00E+00
.00E+00
.COE+00
.39E-05
.0BE-05
.00E+00
.00E+00
.34E-04
.70E-06
.00E +00
.B4E-05"
.33E-08
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00€£+00
.51E-03
.85€£-02
.00E-05
.92£-05
.69E-08
.10E-10
.13E-06
L65E-09
.43E-08
.06E-07
.48E-08
.20E-08
.00E+00
.92€-09
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.08E-07
.06E-06
.01E-05
.00e-04
.00E+00
.99E-05
.18E-07
.98E-06
.38E-05
.60E-06
.08E-05
.92€-05
.32E-07
.09E-07
.31E-05
.68E-07
.00E+00
.00E+00
.00E+00
.70E-04
.9BE-07
.86E~07
.00E+00
.00E+Q0
.00E+00
.00E+Q0
.00E+00
.00E+00
.00E+00
.00E +00
.00E+00
.02e-08
. 54€-09
.13E-08
LA0E-05
.96E-09

.0BE-07
.06E-06
.01E-05
.59E-05
.41E-08
.51E-06
.41E-07
.40E-06
.126-05
.98E-06
.55€-05
.20E-05
.42€-07
.82E-07
91605
.25€-08
.63E-07
.82E-07
.94£-08
.40E-05
L13E-07
.97€-07
.20E-05
.11E-03
.B1E-06
L13€-07
.33E-09
L16E-11
.01e-08
.15€-10
.62E-10
.56£-08
.16E-09
.00E-08
.63E-06
.10E-08
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.0BE-07
.06E-06
L01E-05
.00E+00
.20E-09
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00£+00
.00E+00
.00£+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
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.0BE-07
.06E-06
L.01E-05
.00E+00
.01E-09
LAVE-06
.03E-07
.00E+00
.00E+00
.00E +00
.00E+00
.00E+00
.00E +00
.03E-06
.06E-05
.98E-08
.00E+00
.00E+00
.00E+00
.00E +00
.00E +00
.00E +00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.41£-08
.56€-09
.24E-08
.0BE -05
.26E-08
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.0BE-07
.06E-06
.01E-05
.00E+00
.19E-08
.00E+00
.00E+00
.39E-06
.59E-05
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00£+00
.00E+00
.00E+00
.00£+00
.0CE+00
.00E+00
.00E400
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E400
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.00E+00
.00E+00
L00€E+00
.00E+00
.07€-09
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.571€E-05
.97E-06
.5TE-05
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.37E-05
. Q0E +00
.00E+00
.00E+00
.35€-06
.85E-07
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.16E-05
.31E-04
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.20E-04
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.62E-04
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.15€E-06
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Ingestion Dose Factors for Infant
TOTAL

ISOTOPE BONE LIVER BODY THYROID KIDNEY LUNG GI-LLI

TC101  2.276-09 2.86E-09 2.B3E-08 0.00E+00 3.40E-08 1.56E-09 4.86E-07
RUT03  1.48E-06 0.00E+00 4.95£-07 0.00E+00 3.08E-06 0.00t+00 1.80E-05
RUIO5 1.36E-07 O0.00E+00 4.58£E-08 0.00E+00 1.00E-06 0.00E+00 5.41E-05
RUT06 2.41E-05 0.00E+00 3.01€-06 0.00E+00 2.85E-05 0.00E+00 1.83E-04
AG110M 9.96E-07 7.27E-07 4.81E-07 0.00E+00 1.04E-06 0.00E4+00 3.77€-05
TE125M 2.33E-05 7.79E-06 3.156-06 7.84E-06 0.00E+00 O0.00E+00 1.11E-05
TE127M 5.85E-05 1.94E-05 7.08E-06 1.69E-05 1.44E-04 0.00E+00 2.36E-05
TE127 1.00e-06 3.35€-07 2.15€-07 B.14E-07 2.44E-06 O0.00E+00 2.10E-05
TE129M 1.00E-04 3.43E-05 1.54E-05 3.84E-05 2.50E-04 O0.00E+00 5.97E-05
TE129 2.84E-07 9.79E-08 6.63E-08 2.38E-07 7.07€-07 0.00E+00 2.27€-05
TE13IM 1.52E-05 6.126-06 5.05€-06 1.24E-05 4.21E-05 O0.00E+00 1.03E-04
TE131 1.76E-07 6.50£-08 4.94E-08 1.57E-07 4.50E-07 O0.00E+00 7.11E-06
TE132 2.08E-05 1.03E-05 9.61E-06 1.526-05 6.44E-05 0.00E+00 3.81E-05
1130 6.00E-06 1.326-05 5.30E-06 1.48E-03 1.45£-05 0.00E+00 2.83E-06
nan 3.59E-05 4.236-05 1.86E-05 1.39€-02 4.94E-05 0.00E+00 1.51E~06
1132 1.66E-06 3.376-06 1.20€E-06 1.58E-04 3.76E-06 0.00E+00 2.73E-06
1133 1.25€-05 1.82E-05 5.33E-06 3.31E-03 2.14E-05 0.00E+00 3.08E-06
1134 B.69€-07 1.78E-06 6.33E-07 4.156-05 1.99E-06 0.00E+00 1.B4E-06
1135 3.64E-06 7.24E-06 2.64E-06 6.49E~04 B8.07E-06 0.00E+00 2.62E-06
CS134 3.776-04 7.03E-04 7.10£-05 C.O00E+00 1.81E-04 7.42E-05 1.91E-06
CS136 4.59E-05 1.356-04 5.04€-05 0.00E+00 5.3BE-05 1.10E-05 2.0SE-06
CS137 5.226-04 6.11E-04 4.33€-05 0.00E+00 1.64E-04 6.64E-05 1.91E-06
CS138 4.B1E-07 7.826-07 3.79E-07 0.00E+00 3.90€-07 6.09E-08 1.25E-06
BA139 8.B1E-07 5.84E-10 2.55€-08 0.00E+00 3.51E-10 3.54E-10 5.58E-05
BA140 1.71E-04 1.71€-07 8.81€-06 0.00E+00 4.06E-08 1.05£-07 4.20E-0S
BA141  4.256-07 2.91E-10 1.34£-08 0.00E+00 1.75€-10 1.77E-10 5.19E-06
BA142  1.B4E-07 1.53E-10 9.06E-09 0.00E+00 B.81E-11 9.26E-11 7.59€E-07
LA140 2.11E-08 B8.32£-09 2.14E-09 0.00£4+00 0.00E+00 0.00E+00 9.77£-05
LA142 1.10£E-09 4.04E-10 9.67€-11 0.00E+00 0.00E+00 0.00E+00 6.86E-05
CE141  7.87E-08 4.BOE-08 5.656-09 0.00E+00 1.48E-08 0.00E+00 2.48E-05
CE143 1.48E-08 9.B2-06 1.12E-09 0.00E+00 2.86E-09 O0.00E+00 5.73E-05
CE144 2.98BE-06 1.226-06 1.67E-07 0.00E+00 4.93E-07 O0.00E400 1.71€E-04
PR143 B.13E-08 3.04E-08 4.03E-09 0.00E+00 1.13E-08 0.00E+00 4.29E-05
PR144  2.74E-10 1.06E-10 1.38E-11 0.00E4+00 3.84E-11 0.00E+00 4.93E-06
ND147 5.53E-08 5.68£-08 3.48E-09 0.00E+00 2.19E-08 0.00E+00 3.60E-05
Wig7 9.036-07 6.28E-07 2.17€-07 0.00E+00 0.00E+00 O0.00E+00 3.69E-05
NP239  1.11E-08 9.93E-10 5.61€-10 0.00E+00 1.98E-09 0.00E+00 2.87€-05
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Annual Usage Factors for the Maximum Exposed Individual

Pathway Infant Child
Fruits, vegetables &
grain (kg/yr)* -- 520
Leafy vegetables
(kg/yr) -- 26
Milk (1/yr) 330 330
Meat & poultry
(kg/yr) -- 41
Inhalation (m>/yr) 1400 3700

*Consists of the following (on a mass basis):
(including leafy vegetables). and 24% grain.

Table 3.2-15

Teen 1t
630 520
42 64
400 310
65 110
8000 8000

22% fruit, 54% vegetables

Annual Usage Factors for the Average Individual

Pathway Child
Fruits, vegetibles, &
grain (kg/yr)* 200
Milk (1/yr) 170°
Meat & poultry
(kg/yr) 37
Inhalation (m’/yr) 3700

* Consists of the following (on a mass basis):
(including leafy vegetables), and 24% grain.

Teen

240
200

59
8000

Adult

190
110

95
8000

22% fruit, 54% vegetables

**For total population and average individual dose calculations.
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3.3 Compliance With 10CFRS0 Appendix I - Gaseous Effluent Dose

Doses resulting from the release of noble gases, radioiodines,
tritium and radionuclides in particulate form must be calculated to
show compliance with Appendix I of 10CFRS0. The calculations will
be performed at least monthly for all gaseous effluents.

< 9 1. Noble Gases

Section II.B.1 of Appendix I of 10CFR50 limits the releases of
gaseous effluents from each reactor to unrestricted areas such
that the estimated annual gamma air dose is limited to

10 millirads and the beta air dose is limited to 20 millirads.
The external dose pathway only will be considered for noble
gases. The controlling location for the above stated dose
limits is the site boundary location with the highest relative
dispersion factor (y/Q) for the period of release.

ODCM Appendix C controls limit the dose resulting from the
release of noble gas radionuclides in gaseous effluents to the
following:

a. For gamma radiation, during any calendar quarter:

Dair s 5 mrads,

b. For beta radiation, during any calendar quarter:

Dair < 10 mrads,

¢. For gamma radiation, during any calendar year:

Dair < 10 mrads,

d. For beta radiation, during any calendar year:

Dait s 20 mrads.
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Radioiodines, Particulates, and Other Radionuclides

Section II.C of Appendix I of 10CFRS0 limits the annual release
of radioiodines and radioactive materials in particulate form
from each reactor such that estimated dose or dose commitment
to an individual in an unrestricted area from all pathways of
exposure is not in excess of 15 mrem to any organ. The
controlling location for this organ dose limit is the location
of the highest relative dispersion (yx/Q) or deposition (D/Q)
for the period of release, as well as the actual receptor
pathway. Receptor pathway locations will be reviewed once per
year following the performance of the Land Use Census to
include consideration of nearest residences, garden, and farm
animal locations in each sector.

ODCM Appendix C controls limit the dose resultant from the
release of iodine-131, iodine-133, tritium, and all
radionuclides in particulate form with half-lives greater than
eight days to the following:

a. During any calendar quarter:

Dose to Any Organ < 7.5 mrems
b. During any calendar year:

Dose to Any Organ g 15 mrems.
Dose Calculations
The following calculations are used to determine gamma and beta
air doses resultant from noble gas release to areas at or
beyond the site boundary for purpose of showing compliance with
10CFRS0, Appendix I. The equations used to calculate organ
doses resultant from the release of iodine-131, iodine-133,
tritium, and radionuclides in particulate form with half-lives
greater than eight days are those found in Section 3.2.3.

Dose values are obtained by applying the dose rates over the
appropriate surveillance or sampling time period.
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a. Gamma .\ir Dose from Noble Gas Releases
Y 1 1
D&ir = (3.15) (1907) (Z/Q) i (Ql) (DFi)
Where:
Y
Dair = the annual gamma air dose due to noble gas
radionuclides, in mrad/yr;
’ . .
DFi = the gamma air dose factor for a uniform
semi-infinite cloud of radionuc}ide *i*, from
Table 3.3-1, in mrad/s per Ci/m”;
Q. = the release rate of radionuclide *i*, in

uCi/s;
1/Q = the normal relative dispcrsion factor, in s/m3
(s=e Appendix A);

3.15 % 101 = the conversion factor to convert (mrad *
uCi)/(Ci * s) to mrad/yr.

b. Beta Air dose from Noble Gas Releases

p 1 p
Dair = {3.15 x 10%) (xﬁQ) L (Qi) (DFi)
Where:
p
Dair = the annual beta air dose due to noble gas
radionuclides, in mrad/yr;
a . .
Dl-‘i = the beta air dose factor for a uniform
semi-infinite cloud of radionuc}ide *i*, from
Table 3.3-1, in mrad/s per Ci/m”;
Qi = the release rate of radionuclide *i*, in
uCi/s;
1/Q = the3norma1 relative dispersion factor, in
s/m”; (see Appendix A);
3.15 x 101 = the conversion factor to convert
(mrad * pCi)/(Ci * s) to mrad/yr.
3.3.4 Cumulation of Doses

The dose contribution from gaseous effluents will be calculated
at least monthly. Calculations will be performed to determine
the maximum air dose as well as the maximum organ dose to an
individual. These dose calculations will be summed for
comparison with quarterly and annual limits. To assure
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compliance with 10CFR50, Appendix I, the dose limits for air
dose and organ dose are those found in Sections 3.3.1 and
3.3.2, respectively. The quarterly limits specified in those
sections represent one half of the annual design objectives.
If these limits are exceeded, a special report will be
submitted to the NRC in accordance with ODCM Appendix C
controls,

Projection of Doses

Anticipated doses resulting from the release of gaseous
effluents will be projected monthly. The doses calculated for
the present month will be used as the projected doses unless
information exists indicating that actual releases could differ
significantly in the next month. In this case the source term
will be adjusted to reflect this information and the justifica-
tion for the adjustment noted.

If the sum of the projected doses for the 31-day period exceeds
0.3 mrem to any organ, appropriate portions of the ventilation
exhaust treatment system will be operated to reduce releases.
The values for the projected dose impact levels correspond to
about one forty-eighth of the Appendix I limits. If continued
for a year, these values would correspond to less than
one-fourth of the Appendix I limits.

Population Dose

PNPP's Annual Radiocactive Effluent Release Reports, as required by
Regulatory Guide 1.21, will include total population dose and
average individual doses calculated for all radioactive gaseous
effluent releases. The total population dose and average individual
dose will be computed, taking into account geographical population
distribution and pathway(s) using the equations in Section 3.2.
However, the dose factors, DF_.. , differ; total population and
average individual doses are 24iPulated in a manner similar to that
used for maximum individuals except that Regulatory Guide 1.109,
Revision 1 assumptions for average individuals are used rather than
for maximum exposed individuals and they are averaged over all age
groups after weighting by the fraction of population in each age
group.



Gamma and Beta Air Dose Factors for Semi-Infinite Plume

Nuclide

Ar-41
Kr-83m
Kr-85m
Kr-85
Kr-87
Kr-88
Kr-89
Kr-90
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe~137
Xe-138

(mrad/s per Ci/m3)

Table 3.3-1

Gamma Air
Dose Factor

Y
(DF3 )

B === ONwo N

L9542
.12-1
.90+1
.45-1
L9642
L8242
L4842
L1442
L9540
.04+1
L1241
0742
.09+1
L7941
L9242

Beta Air

Dose Factor
(nrg)

BN WEa W WWOWWOONW

L0442
1340
2441
1841
L2742
2941
L3642
.48+2
.53+1
.69+1
L3341
3441
.80+1
0342
.5142
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TOTAL DOSE

Compliance With 40CFR190 - Uranium Fuel Cycle Dose

Annual dose contributions from liquid and gaseous effluent releases,
as discussed in Sections 2.3.2 and 3.3.4, are summed to evaluate
compliance with the 40CFR190 annual limit of 25 mrem total body or
any organ (except the thyroid, which is 75 mrem).

PNPP does not intend to exceed 40CFR190 limits during normal
operation. However, if such a situation should occur, violations
would be handled as per ODCM Appendix C Control 3/4.11.4a. which
requires the following:

With the calculated doses from the release of radiocactive materials
in liquid or gaseous effluents exceeding twice the limits of

Control 3.11.1.2a., 3.11.1.2b., 3.11.2.2a., 3.11.2.2b., 3.11.2.3a.
or 3.11.2.3b., calculations shall be made includlrg dxxect radiation
contributions from the reactor units and from outtidp storage tanks
to determine whether the above limits of Contrwl 3.11.4 have been
exceeded. If such is the case, prepare and submit to the Commission
suant to Control 6.9.2, a S >ecial Report that

) L N 3 e '
\'-‘L,“A“ 2V Ct;'.v'u, {

I
defines the corrective action to be taken to reduce subsequent
"1ease: to prevent recurrence of exceeding the above limits and
includes the schedule for achieving conformance with the above
limits. This Special Report, as defined in 10CFR20.40S5c, shall

include an analysis that estimates the radiation exposure (dose) to
a MEMBER OF THE PUBLIC from uranium fuel cycle sources, including
all effluent pathways and direct radiation, for the calendar year
that includes the release(s) covered by this report. It shall also
describe levels of radiation and concentrations of radioactive
material involved, and the cause of the exposure levels
concentrations. If the estimated dose(s) exceeds the above limits,
and if the release condition resulting in violation of 40CFR190 has
not already been corrected, the Special Report shall include a
request for a variance in accordance with the provisions of
40CFR190. Submittal of the report is considered a timely request,
and a variance is granted until staff action on the request is
complete.

shall contain:

n of which fuel cycle facilities or operations,
, b Lhe nuclear power reactor unit(s) at the site,
-ribute to the annual dose to the maximum exposed
individual. Nuclear fuel facilities over five miles from PNPP
need not be considered in this determination.

the maximum
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3. A determination of the total annual dose to this person from
all existing pathways and sources of radioactive effluents and
direct radiation using the methodologies described in this
ODCM. Where additional information on pathways and nuclides is
needed, the best available information will be used and
documented.

4. A determination of the dose resulting from direct radiation
from the plant and storage facilities.

The total body and organ doses resulting from liquid effluents from
the PNPP will be summed with the doses resulting from gaseous
releases of noble gases, radioiodines, tritium, and particulates
with half-lines greater than eight days when any of the dose limits
outlined in Sections 2.3.2, 3.3.1 or 3.3.2 are exceeded by a factor
of two. The doses from the PNPP will be summed with the dose to the
maximum exposed individual contributed from other operations of the
uranium fuel cycle.
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4.2 Direct Radiation Dose from PNPP

Potential direct radiation dose to individuals outside PNPP will
arise from (a) skyshine and direct dose from the turbines,

(b) direct dose from the external surfaces of buildings, and

(c) direct dose from stored radwaste.

Coolant activation by high energy neutrons, the 016 (n,p)N16
reaction, is of interest in boiling water reactors, like PNPP,
because it can result in turbine skyshine and direct dose. The N-16
present in the steam of a direct cycle BWR is carried with the steam
into the turbine moisture separators, and associated equipment.
Although N-16 has a 7.13 second half-life, its gamma emission can
present a radiation dose problem to the site boundary as a result of
the high energy gamma scatter from structures and the atmosphere.

All external walls of buildings at PNPP have been designed to
attenuate radiation sources from within the plant to maximum of
0.5 mrem/h outside, with an expected radiation dose not to exceed
0.25 mrem/h.

Projected direct radiation dose assessment for normal operations was
performed, based on 80% load factor and 100% occupancy, for the
closest site boundary location (WSW sector). Direct dose from
turbine skyshine was calculate? to be 1.3 mrem/yr and direct dose
from the surface of buildings was calculated to be 2.2 E-3 mrem/yr.

Direct radiation doses at PNPP will be measured by self-contained
dosimeters encircling the site located in the general area of the
site boundary. These self-contained dosimeters will be of the
thermoluminescent variety (TLDs) with analyses performed quarterly
and annually.
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4.3 Dose to Members of the Public While Onsite

ODCM Appendix C Control 6.9.1.7 requires *assessment of the
radiation doses from radioactive liquid and gaseous effluents to
members of the public due to their activities inside the site
boundary.* This assessment is included in Annual Radioactive
Effluent Release Reporting.

A member of the public is defined in ODCM Appendix C to include
anyone who is not occupationally associated with the plant, i.e.,
not a utility employee, contractor or vendor. Also excluded from
this category is any person who enters the site to service equipment
or make deliveries.

Maximum dose to member of the public while onsite is conservatively
assessed relative to offsite dose values. The assessment
methodology incorporates use of appropriate dilution, dispersion,
and occupancy factors for onsite activities.

The only liquid effluent dose pathway affecting members of the
public while onsite is shore exposure. Fishing on the Lake Erie
shoreline is the assumed activity for this exposure. Onsite dose
assessment is made via ratio to the maximum calculated offsite shore
exposure dose incorporating adjustments for occupancy factor and
liquid effluent dilution.

Several cases are considered for gaseous effluent dose assessment to
member of the public while onsite including: traversing a public
road within the site boundary, lakeshore fishing, non-PNPP related
training sessions at the Training and Education Center, car pooling
to the Primary Access Control Point (PACP) parking lot, and job
applicant interviews. This evaluation is made using *relative y/Q*
(atmospheric dispersion) values. *Relative 3/Q" values are the
product of the highest annual average y/Q for the point of concern,
and occupancy factor for the case. An adjustment factor is derived
by ratioing this highest onsite °relative y/Q" to the highest site
boundary *relative y/Q*. (A unity occupancy factor is used in the
determination of the highest site boundary *relative y/Q*).
Conservative onsite dose determination is made by applying the
*relative y/Q* adjustment factor for the highest potential onsite
dose activity to the highest calculated gaseous effluent offsite
dose.
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5.0 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
ol Ay SRV RONENTAL MONITORING PROGRAM
5.1 Monitoring Program

Environmental samples shall be collected and analyzed according to
Table 5.1-1 at locations shown in Figures 5.1-1, 5.1-2 and 5.1-3.
The Radiological Environmental Monitoring Program (REMP) sample
locations are controlled by REMP-0013. A list and figures of the
specific locations are contained in the Master List of Sampling
Locations in the REMP file. Analytical techniques used shall ensure
that the detection capabilities in Table 5.1-3 are achieved.

Ground water sampling will not be conducted as part of PNPP's REMP
because this source is not tapped for drinking or irrigation el
purposes in the area of the plant. The position of the plant and

the underdrain system with respect to the hydraulic gradient is such
that any leakage or overflow from the underdrain system will flow

north towards Lake Erie. Local domestic wells outside the exclusicn
area boundary are up-gradient from the plant. As part of the REMP,

samples will be routinely collected from the closest potable water
intakes on Lake Erie.

The results of the radiological environmental monitoring program are
intended to supplement the results of the radiological effluent
monitoring by verifying that the measurable concentrations 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. Thus, the specified
environmental monitoring program provides measurements of radiation
and of radioactive materials in those exposure pathways and for
those radionuclides which lead to the highest potential radiation
exposures of individuals resulting from the station operation. The
initial radiological environmental monitoring program was conducted
for the first three years of commercial operation; program changes
may now be proposed based on operational experience.

¢\

PIC-1/VAX/Page 4 of 13
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5.2 Land Use Census Program

A Land Use Census shall be conducted annually to identify, within a Jet
distance of 8 km (5 miles), the location in each of the

meteorglogical sectors °5 the neaiest residence, the nearest

garden greater than 50m“ (500 ft°) and the nearest milk-producing |04
animal. »

If a Land Use Census identifies a location(s) that yieslds a
calculated dose or dose commitment (via the same exposure pathway)
20% greater than at the location from which samples are currently
being obtained the new location(s) will be added to the radiological
environmental monitoring program within 30 days. The sampling
location(s), excluding the control station location, having the
lowest calculated dose or dose commitment(g), via the same exposure
pathway, may be deleted from this monitoring program after

October 31 of the year in which this Land Use Census was conducted. et
The Land Use Census shall be conducted during the growing season at
least once per 12 months using that information that will provide

the best results, such as by a door-to-door survey, aei.al survey,
general observations, or by consulting local agriculture

authorities. The results of the Land Use Census shall be includad

in the Annual Radiological Environmental Operating Report.

* Broad leaf vegetation sampling of at least three different
types of vegetation may be performed at the site boundary in
each of two different sectors with the highest predicted D/Qs
in lieu of the garden census. Specifications for broad leaf
vegetation sampling in Table 5.1-1 shall be followed, including
analysis of control samples.

PIC-1/VAX/Page 5 of 13
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5.3 Inter-Laboratory Comparison Program

The laboratories of the licensee and/or licensee’s contractors which
perform analyses shall participate in an Interlaboratory Comparison
Program which has been approved by the Commission., This
participation shall include all of the determinations (sample
medium-radionuclide combinations) that are included in the
monitoring program. The results of analysis of these comparison

samples shall be included in the Annual Radiological Environmental
Operating Report.

-\ /

If the results of a determination in the comparison crosscheck
program are outside the specified control limits, the laboratory
shall investigate the cause of the problem and take steps to correct
it. The results of this investigation and corrective action shall

‘ be included in the Annual Radiological Environmental Operating
Report .,

PIC-1/VAX/Page 6 of 13



Table 5.1-1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Number of Samples
Exposure Pathway and (1) Sampling and Type and Frequency
and/or Sample Sample Location' Collection Frequency of Analysis
1. Direction (2) Twenty eight routine monitoring Quarterly Gamma dose quarterly.

Radiation stations either with two or more

dosimeters or with one instrument

for measuring and recording dose

rate continuously, placed as

follows:

€T 30 [ abed/X¥YA/1-D014d

An inner ring of stations, one in
each meteorological sector, other
than those sectors entirely over
water (N, NE, NNE, NNW, NW, W,

WNW), in the general area of the
SITE BOUNDARY;

An outer ring of stations, one in
each meteorological sector, other
than those sectors entirely over

water (N, NNE, NNW, NW, W, WW),

in the 6- to 8- km range from the
site; and

The balance of the stations to be
placed in special interest areas
such as population centers, nearby
residences, schools, and in one or
two areas to serve as control
stations.




BExposure Pathway

Table 5.1-1 (Cont.)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Number of Samples
and 1)

tions, in different sectors, of

of a community having the highest
calculated annual average ground-

location, as for example 15 to

and/or Sample Sample Locatim(
2. Airborne
Radioiodine and Samples from five locations:
Particulates
Three samples from close to
the three SITE BOUNDARY loca-
the highest calculated annual
average ground-level D/Q;
One sample from the vicinity
level D/Q; and
One sample from a control
30 km distant and in the least
prevalent wind direction.
3. Waterborne
a. Surface Two samples

Sampling and
Collection Frequency

Type and l‘-‘mguency
of Analysis

Continuous sampler
operation with sample
collection weekly, or
more frequently if
required by dust
loading

Camposite sampl r
1-month period e(sqve

Radioiodine Canister:
I-131 analysis weekly

Particulate %ler:
Gross beta oactivity

analysis following

filter change; ) and "
gamma isotopic analysis
of composite (by location)
quarterly.

Gamma isotopic analysis 4)

monthly. Composite for

tritium analysis quarterly.

Ay
iabegq
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Table 5.1-1 (Cont.)

RADIOLOGICAL ENVIRCNMENTAL MONITORING PROGRAM

Number of Samples
Expocure Pathway and (1) ] 1d Type and Frequency
and/or Sample Sample Location'"’ F : of Analysis
3. Waterborne (Continued)

b. Drinking One sample of each of one to three Composite sample (%) I-131 analysis on each

of the nearest water supplies over Z2-week period' composite when the dose
that could be affected by its when I-131 analysis calculated from the consumption
discharge. “erformed; monthly of the water is greater than
~1te otherwise. 1 mrem per year.'~' Composite
for gross beta and,
One sample from a control isctopic analysis ‘% monthly.
location. Composite for tritium analysis

quarterly

' AN
- 2 ; 5 . (§)
Sediment One sample from area with existing ally Gamma 1sotopic analysis

from or potential recreational value. semiannually.
shoreline

Ingestion (4)

a. Milk Samples from milking animals in Semimonthly when Gamma isotopic' ' and I-131
three locations within 5km distance animals are on pasture; analysis semimonthly when animals
having the highest dose potential. Monthly at other times. are on pasture; monthly at other
If there are none, then one sample times.
from milking animals in each of
three areas between S to 8 km
distant where doses are calculat
tn be greater than 1 mrem per yr.
One sample from milking animals at a
control location 15 to 30 km distant
and in the least prevalent wind
direction.

6\




Table 5.1-1 (Con* ,

RADIOLOGICAL ENVIRONMENTAL MONITURING PROGRAM

Number of Samples
-
Sample Location

On sample of each commercially
and recreationally important
species in vicinity of plant
discharge area.

One sample of same species in areas
not influenced by plant discharge.

Samples of three different kinds

BExposure Pathway
and/or le
4. Ingestion (Continued)
b. Fish and
Inverte-
brates
¢. Food
prcducts

of broad leaf vegetation grown
nearest to each of two different
offsite locations of highest
predicted annual average ground
level D/Q if milk sampling is not
per formed.

One sample of each of the similar
broad leaf vegetation grown

15 to 30 km distant in the least

prevalent wind direction if milk

sampling is not performed.

Sampling and
Collection Frequency

Sample in season, or
semiannually if they
are not seasonal.

Monthly during
growing season.

Monthly during
growing season.

Type and Frequency
of Analysis

Gamma isotopic aml,.siq“)

on edible portions.

Gamma isotopicm and I-131
analysis.

Gamma isotq;ic“) and I-131
analysis.

: A9y
:abegq
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Table 5.1-1 (Cont.)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
Table Notations

(1) Deviations are permitted from the required sampling schedule if
specimens are unobtainable due to circumstances such as hazardous
conditions, seasonal unavailability, and malfunction of automatic
sampling equipment. If specimens are unobtainable due to sampling
equipment malfunction, effort shall be made to complete corrective
action prior to the end of the next sampling period. All deviations
from the sampiing schedule shall be documented in the Annual
Radiological Environmental Operating Report pursuant to <ODCM
Appendix C Control 6.9.1.6>. It is recognized that, at times, it
may may not be possible or practicable to continue to obtain samples
of the media of choice at the most desired location or time. In
these instances suitable specific alternative media and locations
may be chosen for the particular pathway in question and appropriate
substitutions made with in the thirty days.

(2) One or more instruments, such as a pressurized ion chamber, for
measuring and recording dose rate continuously may be used in place
of, or in addition to, integrating dosimeters. For the purposes of
this table, a thermoluminescent dosimeter (TLD) is considered to be
one phosphor; two or more phosphors in a packet are considered as
two or more dosimeters.

(3) Airborne particulate sample filters shall be analyzed for gross beta
radioactivity 24 hours or more after sampling to allow for radon and
thoron daughter decay. 1I1f gross beta activity in air particulate
samples is greater than 10 times the yearly mean of control samples,
gamma isotopic analysis shall be performed on the individual
samples.

(‘/\

(4) Gamma isotopic analysis means the identification and quantification
of gamma-emitting radionuclides that may be attributable to the
effluents from the facility.

(5) A composite sample is one in which the quantity (aliquot) of liquid
sampled is proportional to the quantity of flowing liquid and in
which the method of sampling employed results in a specimen that is
representative of the liquid flow. In this program composite sample
aliquots shall be collected at time intervals that are very short -
(e.g., horly) relative to the compositing period (e.g., monthly) in
order to assure obtaining a representative sample.

(6} The dose shall be calculated for the maximum organ and age group,
using the methodology and parameters within this manual.

P1C-1/VAX/Page 9 of 13



Table 5.1-2

Reporting Levels for Radiocactivity Concentrations in Environmental Samples

WATER AIRBORNE P TE FISH MILK FOOD PRODUCTS
ANALYSTS (pCi/1) OR GASES (pCi/m") (pCi/kg, wet) (pCi/1) (pCi/kg, wet)
H-3 2 x 104@
Mn-54 1x10° 3 x 10t
Fe-59 4 x 102 1 x 104
Co-58 1x10° 3 x 10t
Co-60 1 x 10° 1 x 104
2n-65 3 x 10° 2 x 164
2r-Nb-95 4 x 10°
1-131 2 x 10° 9 x 107 3 x 10° 1 x 10°
Cs-134 3 x 10! 1 x 101 1x10° 6 x 10! 1x 10°
Cs-137 5 x 101 2 x 10! 2 x 10° 7 x 101 2 x 10° i
Ba-La-140 2 x 102 3 x 10° 2% %

5
98

(a) For drinking water samples. The value given is the 40CFR141 value.



Table 5.1-3

le Analysis and (a) (b)

Detection Capabilities for Environmental
Llower Limt of Detection (LLD

€1 30 0 @bed/X¥A/1-01d

(© WATER ATREORNE PARTICULATE FISH MILK FOOD PRODUCTS SEDIMENT
ANALYSIS (pCi/1) OR GASES (pCi/m°) (pCi/kg, wet) (pCi/1) (pCi/kg, wet)  (pCi/kg, dry)
Gross Beta 4 x 100 1x 10'2
B-3 2 x 10319
Mn-54 1.5 x 10 1.3 x 10°
Fe-59 3 x 10} 2.6 x 10°
Co-58, 60 1.5 x 10! 1.3 x 10°
2n-65 3 x 10t 2.6 x 10°
Nb-95 1.5 x 10}
¢-! 1
Zr-95 3x10
1-131 1 x 100(® 7 x 1072 1 x 10° 6 x 10!
Cs-134 1.5 x 10 5 x 102 1.3 x 102 1.5 x 101 6 x 10* 1.5 x 102
1 -2 2 1 1 2388
¢t | Cs-137 1.8 x 10 6 x 10 1.5 x 10 1.8 x 10 8 x 10 1.8x10°28 3
Ba-140 6 x 101 6 » 10 g
v o
1 1 3
La-140 1.5 x 10 1.5 x 10




Table 5.1-3 (Cont.)
Table Notations

al'eequired detection capabilities for thermoluminescent dosimeters used for environmental measurements shall be in
accordance with the recommendations of Regulatory Guide 4.13, except for specification regarding energy dependence.
Correction factors shall be provided for energy ranges not meetirg the energy dependence specification.

b‘me methodology for determining the LLD is contained in Appencix B.

“This list does not mean that only these nuclides are to be conzidered. Other peaks that are identifiable, together
with those of the above rnuclides, shall also be anmalyzed and repcrted in the Annual Radiological Environmental
Operating Report pursuant to Control 6.9.1.6. For these radionuclides in ODOM Appendix C Table 4.12-1 which are not
detected, the typical LLDs for the measurement system will be separately reported in the annual report.

dIf no drinking water pathway exists, a value of 3 x 103 pCi/1 may be used.

®1f no drinking water pathway exists, a value of 1.5 x 101 pCi/1 may be used.
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Appendix A
Atmospheric Dispersion and Deposition Parameters
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The atmospheric dispersion and deposition parameters used to calculate
gaseous effluent doses will be calculated using the following equations.
Dose calculations will be performed using meteorological conditions
concurrent with the time of release of radiocactive materials in gaseous
effluents or using historical average atmospheric conditions. All
atmospheric releases at PNPP are considered to be ground-level releases.

a. Constant Mean Wind Direction Relative Dispersion Factor

gig o .00 2 (A1)
(u) (x) (o)
Where:
1/Q = the3re1ative dispersion factor at ground level, in
s/m”;
Tf = the terrain correction factor, from FSAR Table 2.3-26,
dimensionless;
u = the wind speed (measured at 10m), in m/s;
X = the distance of calculation, in m;
2.032 = (2/n) ¥ divided by the width in radians of a 22.5°
sector
2
2 Hc ¥ %
o = the lesser of |o . ¢ or (o ) (3 7)
— z
A |
Where:

H, = the building height (44.8m);

o, = the vertical dispersion coefficient, per Regulatory
Guide 1.111, in m.

b. Depleted Relative Dispersion Factor

I/Qd - (1/0)(DPLj) (A-2)
Where:

z/Qd = the depleted relative dispersion fgctor (for airborne
halogens and particulates), in s/m”;

PIC-1/VAX/Page 12 of 13
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DPL; = the ground depletion factor for the *j*th distance,
interpolated from Table A-1, dimensionless;

1/Q = the relative dispersion factor, per equation A-1.
Ground Deposition

(DEP,) (T¢)
D/Q = (A-3)
(0.3927) (x) '

D/Q = the relative deposxtxon ger unit area (for halogens
and particulates), inm

DEP. = the ground deposition factor for t?e *j*th distance,
interpolated from Table A-1, ia m

Tf = terrain correction factor, from FSAR Table 2.3-26,
dimensionless;

x = the *j*th distance, in m;

0.3927 = radians per 22.5° sector



Table A-1
Atmospheric Depletion and Deposition Factors

Distance (meters)

Pasquill
Stability
Class 200 500 1,000 2,000 3,000 6,000 10,000 30,000 50,000 80,000

0.860 0.832 0.770 0.714 0.590 0.517 0.440

Depletion Factors (DPLJ-) All  0.970 0.936 0.900

Deposition Factors (DEPJ-)(m.l) All 1.258-4 B8.0E-5 5.4E-5 3.2E-5 2.6E-5 1.5E-5 9.9E-6 4.5B-6 3.0E-6 2.0E-6

AaY
:9begq
WOQ0

S
S6
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The following tables contain annual average atmospheric dispersion and
deposition parameters for long-term releases at PNPP. Long-term releases
are those that occur greater than 500 hours per year. The highest annual
average relative concentration (x/Q) value at the site boundary for
sectors over land shall be used for radioactive gaseous effluent monitor
setpoint calculations. The dispersion model used was XOQDOQ, with PNPP
FSAR site-specific terrain adjustment factors included. Dispersion
values are based on seven years of meteorological data (May 1, 1972
through April 30, 1974 and September 1, 1977 through August 31, 1982),
ground-level releases, sector spread for purge calculations, and twelve
wind speed classes.
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Table A-2

Site Boundary Atmospheric Dispersion (y/Q) and Deposition
Parameters ZD?QS gor PNPP Unit 1

SECTOR DISTANCE - b 4] “bsa
(MILES) (BEC. Z/CUB. METER) (PER 60.METER)

N 0.18 S. 7E-05 1. 6E-07
NNE 0.2° 1. BE-OY 7. 9E-08
" NE 0. 42. 5. BE-06 3. 1E-08
ENE 0. 67 2. 1E-06 1. 6E-08
£ 0. 67 2. 2E-06 1. BE~-OB
ESE 0. &7 1. 6E-06 1. 3E-08
SE 0.79 1. 4E-06 1. 1E-08
SSE 0.82 2. 2E-06 i.4E-08
S 0.81 2. 7e~-06 1. 6E-08B
SSW 0. 80 1. 3E-06 6. BE-09
SW 0. 65 2. JE-06 1. 1E~-08B
WSW 0. 56 4. 2E-06 1. 5E-08B
5 0.27 2. SE-05 4. 6E-08
WNW 0. 18 S. 9E-05 . B. 4E-08
NW 0.17 &. 6E-05 1. 1E-07
NNW 0.17 S. 9E-05 1. 2E~07
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Atmospheric Dispersion (y/Q) as a Function of Distance (s/m3)

*e pa pa pa pe e R) A

BEDBARN-N

0.2
(MILES)

. PO4E-0S
. 635E~05
. BSYE~-0S
. 327E-05
. B6IE-05
. O23E~05
. 113E~-095
. BY&4E~DD

. 2B3E-05
. 142E-05
. 449E~05
. 151E-03
. 1B4E~0DS
. 66FE-0S
. 908E-0S

SBOE~0S

0.7

(MILES)

QUOQOUORNN=L Nremeespgdo

. 13BE-06
. 622E-06
. 662E~06
. 99706
. 991E-06
. S01E~-06
. 6ATE~D6
. 7T96E-D6

. B27E-06
. 64EE~D6
. O33E-06
. 927E~06
. 110E-06
. 434E~06&
. 764E-06
. 439E-06

0.3
(MILES)

. 453E-05
360E~-05
. 760E~06
. 129E~06
. J62E-06
. D6LE-D6
. 061E~06
. 0R2E~0%

“OUNNDO=N

. @27E~09
. 079E~06
. 663E~06
. 111E-03
. OBIE~OS
. 298E~0%
. 423E~09
. @66E-03

NNRNR O~

0.8
(MILES)

. 96BE-06
. 947E-06
. 165E~06
. OBBE~06
. 613E-06
. 13E~06
. JI4E~-08
. @66E~06

. 697E~-06
. JIASE-06
. 664E~06
. ABOE~06
. 133E-06
. 37BE~06
. 643E~05
. ABSE~0S

A2 DB PARN ) Rl o8 s 2 0a R R B

0.4

" (MILES)

. S25E-05
. 640E-06
. @93E-06
. 636E~-06
. 760E~-06
. 602E-06
. 935E-06
. 64T7E-06

. 932E-06
. 925E~-06&
. 92BE-06
. 0O31E-0&
. 2B1E-05
. 401E~-0S
. 482E-05
. 390E-03

MM YA UN CLWAADD-

0.9
(MILES)

. 20306
. 4B1E-0&
. B13E~-D6
. 325E-06
. J4JE-06
. Q10E~D&
. 10BE-06
. BBSE~06

e 0a pa e pa e R) B

. @47E~06
. 114E-06&
. 291E-06
. OORE~-06
. S04E-06
. 719E-06
. F41E-06
. 720E-06

(ARARARAN SRR

0.5
(MILES)

. OS7E-05
. OBRE~0é&
. R60E-08
. @93E-0¢&
. J6TE~06
. S87E-06
. 7BBE-06
. 71BE~06

. 615E-06
. 777E-06
. 479E-06
. 934E-06
. B23E-06
. 973E-06
. O135E-05
. S41E-06

Q= QODHWNE BDRNNRLW-LD -

1.0
(MILES)

. 132E-06
. 352E-06
. 129E-06
. 141E-06
. S71E-07
. 402E~-07
. 601E~06

e G0 e e e R) L)

. R11E-06
. 4BLE~-07
. 1BBE-06
. 719E-06
. O36E~D6
. @33E~06
. A23E-06
. 30E~-06

WWW™ g

WA=V

NMNNTWUNRDS

0.6
(MILES)

. 91BE~0&
. 612E-06
. 3IBIE-06
. 4R0E~06
. 9360 vb
. R16E~-Q&
. 100E-06
. S60E~D&

. @3BE~06
. OR7E-D6&
. 622E-06
. 733E~-06
. 60LE~-D&
. O93E~-06
. S21E-06
. OB3E~0&

1.1

(MILES)

. 636E-06"1. 949E~06
. 27BE-06 -
. 269E~07

. 710E=-07
76BE-0O7
. OBOE=07
. ASLE=07
. 824E=07

. 340E~-07
 223E-07
 667E=-D7
. 671E-07
. 630E~-06
. B4SE-06
. 932E-06
. B3YE~06 .
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WEW

WHW
N
N

SECTOR

NNE
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BEE
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SW
WEW
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N
NI

DLRLALGRGED -

et E.F .5

e JARNNGW NNNWOW SO0~

“2

(MILES)

. 7TRYE~06
. 12BE~-0&
. iS0E~-07
. B78E~-07
. 917E~07
. A37E~-07
. ER1E-07
. B2RE~07

. R24E~07
. 976E-07
. 976E-07
. 64BE-07
. 44BE-06
. 644E~06
. 738€E-06
. 637E-06

5.7

(MILES)

. O74E~-D6
. B&7E~07
. BBOE~D7
. &T7T1E-O07
. 467E-O07
. 990E~-07
. 26BE~07
. B2TE~07

. 780E-07
. 706E-07
. 96BE-07
. 637E-07
. 037E-07
. O3BE-06
. O9SE-06
. O2BE~06

ARDWGG -

e I N N

Q= QADHMNNW NAURNLWILO

1.3

(MILES)

. S4RE-~06
. DDLE~D6
. @43E~07
. 208E-07
. 30E~07
. R19E-07
. R36E-07
. 267E-07

. 6B4E~07
. OS4E~07
. 417E-07
. B14E~07
. 299E-06
. 479E~-06
. S63E~-06
. 471E-06

(MILES)

494E~-07

. 1B4E-07
. J77E-07
. 371E-07
. UT6E- 07
. S90E~0T

. R66E~07
. R94E-07
. 727E-07
. 275E~-07
. 365E-07

&22E-07

. D15E-06
. 327E-07

-

1.4

(MILES)

R AN AT T AN ARSI N N, A, I

. 399206
. 0S0E-D07
. 494E~-D07
. 652E~07
. 667E-07
. §94E-07
. 062E~07
. B07E~-07

. Q76E-07
. 624E-07
. 955E-07
. 125E-07
. 175E-06
. J41E-06
. 416E-06
. AI2E-06

5.9

(MILES)

VNN

PODNWNRN

.931E~07 9.226E-07
. 3I1E~O07 5. BLEE~D7
. 183E-07
. 9346E~07
. 925E-07
. 182E~-07

. 910E-07

3B4E~07

. 194E-07
. 290E-07
. 31BE-07
. 957E-07
. 777€-07
. 960E-07
. 4435E-07
. B63E-07

(HILES)

e AWRE WQNLALWVD

. 273E~-06
. 202E-07
. B6TE-07
. 190E~07
. 197E-07
. 180E~-07
. 791E-07
. 423E~-07

. S6FE-07
. 266E-07
. S70E-07
. S47E~07
. 070E~-06
. @P4E~06
. &9 2E-06
. 214E~-06

2.0

(MILES)

DODNRNAUNN N=RAONLQGeD

. 604E-07
. 453E~07
. B34E~07
. 71BE~07
. 705E~07
. O17E-07
. 765E~07
. 20SE-07

. 955E-07
. 121E-07
. 333E-07
. 67BE~-07
. 23BE-07
. 73E-07
. B26E~-07

2B1E-07

e TN ROD

1.6

(MILES)

i.
7.
. 340E~-07
. BO3E~07
. BO4E~O7
. BA3E~-07
. 491E~-07
. 102E-07

M JULWNAE WANWLDLG

166E-06
4B3E-07

. 145E-07
. 965E~07
. 246E-07
. 060E-07
. BORE~07
. 124E-06
. 1B6E~06
. 115E~-06

2.1

(MILES)

N s A R) e e

. OS2E~07
. OS0E~O7
. 63E~-07
. 926E-07
. @B3E~07
. B71E-07
. 637E-07
. 407E-07

. A73E-07
. R0F9E-07
. 173E-07
. J03E-07
. O30E~D6
. 142E~06
. 73E-07
. 761E-07
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Atmospheric Dispersion (y/Q) as a Function of Distance (s/m3)

2.2

(MILES)

e s e IR LD AN

. S360E~-07
. T66E-D7
. OS0E~07
. 3S5E~07
. 12Q7E-07
. T&3E-07
. 924E~07
. 11E-07

. 2B0E~-07
. J14E-Q7
. O30E~-07
. 964E~-O7
. B&7E-07
. O73E~-06
. 782E-07

NN D DR e e

VODNW= 0L DmmmmulUO

2.7
(MILES)

. 734E~-07
. 976E-07
. @6BE~-O7
. 737E-07
. S60E~-07
. 2735E~07
. 1135E~-07
. 613E-08B

. 415E~08B
. 697E-08B
. SO03E~07

716E-07

. SOJE~-07

20E-07
FLIE~-07
S67E~-07

. RF7E-07

VUNNW 0M Oeeravasaf)l)r

2.9

(MILES)

-

7. 11BE~-O7
4. &477e~-07
2. BO9E~07
2. 203E-07.
1. 988BE~-07
1. 628E-07
1. 424E-07
1. 223E-07

1. 197E-07
1. 230E-07
1. 90RE~-07
4. 6351E~-07
9. 296E-07
1. 014E~-06
7. 339E-07
&. B79E-07

2.8
(MILES)

. A0E-07
. IVBE-~07
. 152E~07
. 645E-07
. A77E~Q7
. @07E~07
. OS4E~07
. OF9E~-08

. 917E~-08
. 1B9E-08B
. 42BE~-07

. 331E~-07

. 1&7E-0Q7

. B3BE-0Q7
. 66BE~07
. I07E-07

VUNDOWeDOD OOl

2.4

(MILES)

e e e e RIR) A DO

. 720E-07
. R1I7TE~O07
. 68BE~07
. 069E-07
: B6GE-O7
. S25E~-07
. B3KE~O07
. 149E~-07

. 123E-07
. 154E-07
. 787E~07
. 3BBE~07
. 780E~07
. 387E-07
. $39E-O07

e e e e e ) L) O

[ I O R

2.9
(MILES)

. 08E-07

. RISE~O07

. DGEE-O7

. S62E-07
. 401E-07

. 144E~07

. 996E~-OE
. 630E-08

. 462E~-0B
. 725E-08
. 337e~-07
. L0E~07
. B20E~07
. 4B7E-07
. 413E-07
. 067E-07

. 30207

AUNDPW=DD MO

2.5

(MILES)

. QS9E~07
. 9B2E~-07
. S34E~07
. R47E~D7
. 752E~07
. 433E-07
. 253E-07
. OBOE-07

. 0S6E-07
. OB7E~07
. 683E~07
. 142E-07
. 313E~-07
. OBBE~07
. 976E-07

[ O o I SRR

3.0
(MILES)

. 976E-07
. OBGE~D7
. R4SE-O7
. 4B3E~07
. 331E-07
. OB7E~-07
. 493E-08
. 200E-0B

. D44E~-0B
. Y9E~-08
. @F1E-07
. 204E-07
. S19E-07
. 164E-07
. 17BE-07
. B&LE~O7

= ae e e sa R L) O

2.6

(MILES)

. 033E-07
. 770E~07
. IA9SE-07
. B37E-07
. 652E~07
. 2S1E-07
. 181E-07
. 01BE~07

. 963E-08
. 025E~-07
. 390E~-07
. 920E-07
. BYIE-07
. 636E-07
. @47E~07

. 161E-07

AUONUNmNNY NIl s

VO MNW™ -9

. BS2E-07

3.1
(MILES)

. 762E-Q7
. 94BE-07
. BORE-07

. RETE-O7:.
. 399E-08B

. BOSE~0B

. 661E~-08
. 907E-08B
. 231E-07
. 320E-07
. B74E~07
. 7122E-07
. 412E-07
&HAE~D7

. 413E=-Q7 -

. 031E-08 .
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UarD AU VONO==NW

(MILES)

4

* .
i.
. S0E-07
. 08E-07
. 95BE~-08
. 605E~-08
. 441E-0B

POANORN= NN NODOD=»-

$63E-07
820E-07
777E-07

. 07e-08
. S46E~-0B
. 176E-07
. 410E-07
. 631E~-07
. §OFE~07
. 192E-07
. &S2E~-07

3.3

(MILES)

BANAN NG VYOO M

. A79E-07
. 702E~07
. 700E~-07
. 90E~07
. 154g~-07
. S50E~-08B
. 13E-08
. 105E-08

. 980E~-0B
. 212E-08B
. 125E~-07
. 30BE~07
. R06E~-07
. 11BE~O7
. 987E~07
. @76E~07

3.4

(MILES)

AADCUN=OCOC ONDmall L

. 20BE~-07
. 992E-07
. 629E~-O07
. «34E-O07
. 103g-07
. 173E-08
. B4RE~OB
. 794E-0B

. 678BE-08
. Y02E-08B
. 077E-07
. 214E~07
. 196E-07
. BABE~O7
. 797E-07
. 112E~07

3.5

(MILES)

WaOAMN=OO ONN==m=L

. O47E-07
. &BYE-07
. S62E~D7
. 1B2E-07
. OS6E-O07
. B21E~-08
. S10E-08
. S03E~-08

. 395E-08
. 613E-08
. 033E~-07
. 125E-07
. 999E~07
. S93E~-07
. 61BE~-07
. 95BE~-07

2.6

(MILES)

WA ANO0OD> ONN=mmempQ

. BYFE~07
- 395E-07
. S301E-07
. 135E-07
. O13E~07
. 499E~-08
. 200E-08
. 237E-08

. 136E-08B
. 34BE~-08B
. 922E~08B
. O&4E~-0D7
. B1BE-07
. ASFE~-07
. 454E-07
. B17E~07

3.7
(MILES)

. 799E-07
. 306E-07
. &R4E~-O7
. O0E-07
. 722E-08
. 196E~-08
. 908E~-08
. ¥B7E~-0B

. BY2E~08
. OY8BE~-0B
. S37E-08
. RETE-O7
. 646E~-07
. 137E~07
. 2¥3E~07
. HB2E~07

Wauasarmwoduouw OO Immpl

3.8
(MILES)

. 62BE~-07
. R22E~-07
. 390E~-07
. OABE~-07
. J42E~-08
. 912E-08
. 635E-08B
. 793E~-08B

. 654E~08
. BSSE~-OB
. 178E-0B
. BYSE~-O7
. 4B53E~07
. 929E~07
. 131E-07

S336E~07

Wausmpuu VOO =mRL

3.9
(MILES)

. 304E~-07
. 144E-O7
. IFE-O07
. QOVE~-O7
. 987E-08
. 647E-0B.
. 3BOE-OB
. 933E-08B

. 451E-08
. 646E~0B
. BA1E-0B
. B2BE-07
. 334E-07
. 733E-07
. D13E-07
. 43BE-07

WWunheDuowr wodbOo-=wpL

4.0
(MILES)

. 070E-07
. @Y2E-07
. 71BE~-0B
. 633E-08
. I99E-08
. 140E-08
. 32BE~08

. 31E-08
. 441E-08B
. S2BE-08
. 763E-07
. 191E-07

S4BE-07

. BBIE~-07

326E-07

NWAW- DU VUMDY

(MILES)

. 3BBE-07 2 9B1E-07
. B19E-D7
. R47E-07
. 373E-08
. 341E-08
. 166E~-0B
. 378E-08
. 133E-08B

. 063E-08
. 24BE-0B
. 22BE~08B
. 462E~-07
. O&3E~07
. 1B0E-07
. 7T61E-07
. 92BE~-07
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Atmospheric Dispersion (3/Q) as a Function of Distance (s/m3)

4.2
(MILES)

. BB7E-07
. 7S99E-07

. 047E-08
. O44E~08B
. 946E-0B
. 1BSE-0B
. 954E~-08

AQAVMD Dl

. BRSE-OB
. 067E-08
. 48E-0B
. €13E-07
. 94BE~07
. 0O31E~-O7
. 643E-07
. B37E-07

RWARN= oM

" 4.7
(MILES)

. &B7E-07
. S07E-07
. 02BE~07
. 676E-08B
. BOPE~-0B
. 023E~-0B
. A79E-08B
. 191E~-08

AN NrN

. 161E-0B
. 302E-0B
. 767E-08B
. 210E-07
S43E-07
O03E~07
. 392E-07
L£32E-07

NWWLUQUN~=ab

. 209E-07

4.3 -
(MILES)

. 798E-07
. 703E-07
. 166E~07
. 740E~-08
. 769E~08
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. 783E-08
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. 719E-08
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. 6B4E~-08
. J6BE-07
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. D36E-07
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(MILES)

. 819E-07
. R64E-07
. 975E~-08B
. &43E-0B
. 600E-08
. BSFE~-OB
. 244E-0B
: O43E~-0B

AR NAOAmRN

. D15E~08B
. 173E-0B
. 94$7E-08B
. J72E~07
. &74E-07
&11E-07
. 04BE~07
234E-07

NLQWR=OBA N
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. 714E-07
. 650E~-07
. 128E-07
.4351E-08B
. SOBE-OB
. 545E-08
. B3SE~-OB
. 622E-08

. 3&2E~0B
. 735E-03
. 435E-08
. 325E-07
. 773E-07
. 8135E~07
. 432E-07
. 671E~07
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(MILES)

2. 354E~07
1. 423E-07
9. 689E~08
7.223E~08
. 402E~-08
. 722E-08B
. 11%E-08
.941E~-08B

. BY&E~03
. OS0E~-0OB
. 37708
. 142E-07
. 408E~-07
. J22€E-07
. 9B7E-O07
J323E-07

NNV WU~AMR QaAaMD

4.5 & 6
(MILES) (MILES)
2. 634E-07 2. 9%95-07
1. S99E-07 1. 8952E-07
1. 0O93E~07 1.08%E~-07
B. 174E-08 7. 921E-08
7. 260E-08 7. O30E-08
S. 361E-08 S. 1BYE~-0B
4. 673E-08 &. S23E-08
4. 449E-DB 4. 327E~08
4. 413E~-0B &. 274E-08
4. SB1E~-OB 4. 439E-08
7. 198E~08 &. 978E-08
1. 2B4E-07 1. 2446E~07
2. 691E-07 2. 616E-07
3. 706E-07 3. 6035-07
3. 333E-07 3. 241E~-07
2. S93E~-07 2. S21E~07
5.0

(MILES)

2. 292E-07 ‘
1. 3B4E-07 -
9. 4146E-08
7. 014E-08
6. 214E-08
4. SB2E-08B
3. 9V2E-08
3 B25E-0B
3. 7B2E-08B
3. 934E-08B
& 196E~-08B
1. 110E-07
2. 3435E-07
3 237E-07
2. 910E~-07
2 263E~-07



SECTOR
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SSE
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SECTOR
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o DM e oe G oepa

SO NN

1.
1.
i,
1.
1.
1.
1.

2
B.
1.
9.
9.
9.
1
1

0.2
(MILES)

. 396E~-07
. 107E~07
. 733E~-08
. O67E-07
. 1B&E~-O07
. B&SE-0B
. 402E~-08
. 33BE~07

. 429E~07
. OF4E-OB
. 267E~0B
. 117e-08
. 129E-08
. 970E-08

O4E~-OB
. 623E-~08

0.7
(MILES)

§54E-0B
S49E-0B
362E-08
494E-0B
658BE-08
241E-08
316E-08
B74E-0B

O0OE~-08
S31E-09
O17E-08B
PEIE~09
YBOE~-O%
737E-09
2446E-08
347E-08

CANWWWRN NULMCWLOUON

0.3
(HILES)

. S7BE~-0B
. OOBE-08
. @B4E-0B
. 7935E~-08
. 429E~08
. B13E~-08B
. 1085E-08
. 266E~0B

. 757e~-08
. 309E-08
. 45E-0B
. B&4E-OB
. B70E~-0B
. 7B4E-0B
. B34E~-0OB
. 225E-08B

0.8
(MILES)

S60E-OP

1. 237e-08

“ OQNNNODOO -

. OBBE~OB
1. 193E~-08
1. 323E-08B
Q.
1
1

FOSE-O%

. 0S1E~OB
. 4946E-0B

. 997E-08
. B10E~0¥%
. 120E~0%
. 953E-09
. 966E-09
. 78BE~-0%
. 949E-09
. O75E-08B

WWNRNRURND 2LULAMALLLSM

0.4
MILES)

. B36E-0B
. B34E-0B
. 372E-08
. 69BE-0B
. 103E~-08
. 071E-08B
. 25BE~-08B
. 637E-08B

. 951E-08
. 111E-08B
. 51BE~OB
. 466E-0B
. 470E-08B
. 415£-08
. 0BSE-OB
. 334E-08B

.9

(MILES)

[l R

DD

. 277€-08
. 013E~-08
. 907E~-09
. 768BE-09
. OB4E~08
. 112E~09
. 603E~09
. 22%E-08

. 30BE-08
. 377e-09
. 631E-09
. S13E-09
. S24E-09

379E-09
148E-0%
807E-09

0.5 0.6
(MILES)  (MILES)
3. 383E~-08 2. S16E-08
2. 6B2E~OB 1. 995E-08
2. 359E~-08 1. 755E-08
2. S87E-08 1. 924E~-08
2. B70E-08 2. 135E~08
2. 149E-08 1. SYBE-08
2. 279E-08 1. 695E~08
3. 244E-08 2. 413E~-08
3. 443E-08 2. S74E-0B
1. 477E-08 1. O99E~0B
1. 761E~-08 1. 310E~-08
1. 725E~-08 1. 2B3E-08
1. 72BE-08 1. 2B5E-08
1. 6BYFE~OB 1. 2356E~0B
2. 15BE-08 1. 60SE~08
2. 332E-08 1. 735E-08
1.0 1.1
(MILES) (MILES)
1. OLBE-08 9. S45E-09
B. 465E~09 4. 945E-0Y -
7. 443E~09 4. 3S0E-09
B. 164E-09 4. 770E~0%
9. OSBE~09 $. 292E-09
6. 7B1E~09 3. 941E-0%
7. 192E-09 3. B41E-09
1. O24E~-08 3. 4BOE-09
1. O93E~08 4. 12BE~09
4. 662E~09 2. S21E-09
S. SS9F-09 2. 99BE~-0%
%. 444E-09 2. 67BE~-09
S. 453E~-09 2. B32E-09
3. 332E-09 2. 932E-0%
6. B11E-09 3. 745E-0%
7. 3L1E-09 4. O47E~-O9
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meumeDONRUNR

B R M e A B A e

1.2

(MILES)

. 777E-09
. *60E~09
. 7T&7E-09
. 109E~-09
. SORE~09
. §13E-0%
. BYSE~09
. ¥98E-09

. 9D6E-09
. 172E~-09
. 3BE-09
. 307E-0%
. 440E~-09
. 92SE~-09
. 226E~-09

QUWANANNUNAML NNLAAWLADL

1.7
(MILES)

. 619E-09
. QA6E-09
. OSSE~-0%
. @33E~-09
. S00E~0%
. B71E~-09
. SB3E~-0%
. 644E-O9

. 950E-09
. 191E~0¥%
. 227E~09

. 263E-0%
. 33BE~-09

2BOE-09

76RE~09

. RI2E~-09

. RB7E~-0%

MmN =NN

SR b N B A R g

1.9 . 1.4
(MILES) (MILES)
4. 163E~-09 3. 664E-09
3. 713E-09 3. 26BE~-0%
3. 265E-09 2. BY4E~O9
3. S81E-0% 3, 1S1E~0%
3.973E-09 3. 497E-0O%
2. 974E-09 2. 617E~-0%
2. 524E-0% 2 221E~0%9
2. 612E~-0% 2. 299E~09
3. O99E~09 2. 727E-0%
1. BY2E~-09 1. 666E~09
1. 920E-09 1. 717E~09
2. 011E~0% 1.770E-09
2. 126E~-0% 1.B71E-09
2. 201E-0% 1.937E-09
2. B11E~0% 2. 474E-09
3. 039E~09 2. 674E~09
i.8 5.9
(MILES) (MILES)
.371E- 09 2. 15BE~-09 1
. 115F~09 1. 923%E-09 1
. BSOE~-09 1. 693E-0% 1
. D4OE-DO9 1. B956E~-09 1
. R6JE~09 2. 0S9E-O09 1
. 694E-07 1. S42E-09 31
. 437E~0% 1.302E~09 1
. 4BBE~09 1.354E-09 1
. T6SE~09 1. 604E-09 1
.07BE-O% 9.B10E-10 B
.111E-09 1.011E~09 9
. 145E-09 1. 042E-09 9
.211E-09 1. 102E~09 1
. 234E-09 1. 141E~-09 1
. 601E-O09 1. 457E-09 1
. TIIE~0% 1. 975E~-0% 1

ANl N=~RNONNJNW

. 469E~09
. 969E~-10
. 244E-10
. 330E-10
. OOBE~O%
. O43E~-O%
. 3IJE-09
. 440E~-0%

1.8
(MILES)

. @S2E~-09
. Y00E~09
. 991E~09
. 797E-09
. 104E~-0%
. 323E-09
. 971E-0%
. O41E-O%

. 421E~09
. 47BE-0%
. D24E~09
. S71E-0%
. 661E~-09
. 719E~09
. 196E-09
. 74E-09

2.0
(MILES)

. 973E-09 1.
. 760E-09 1.
. S4BE-0%
. 697E-0%
. BB3E~09
. 410E-0%
. 196E~09
. 23BE-D%

“-m NN

R} o2 ot ae s e s )

Ll S T I ) e R

1.6
(HILES)

. 910E~-0%
. 995E~-0%
. 2B3E-09
. S03E-0%
. 777E-09
. O79E~-0%
. T64E~-09
. BZLE~-O9

166E-09
. B23E-09
. 363E-09
. 406E-D9
. 4B6E~09
. S3BE~09
. 96SE~09
. 124E-09

2.1
(HILES)

812E~-09
616E~-09

. @2E-09
. S5BE-09
. S7T2E-09
. R94E-09
. O9BE~0%
.B16E~-10

. 743E-10
. BB3E~-10
. 4BBE~10
. IS2E-09
. 430E-0%
. A93E-09
. 23E-09
. 322E-09
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Atwospheric Deposition (D/Q) as a Function of Distance (nfz)

el I RN T N N S aa pa sl pt pa pa

2.2
(MILES)

. 670E~09
. &BYE~OF
. 191E~-0%
. AJ6E-09
. R49E-09
. 193E-09
. 012E~-0%
. 204E~-10

. 135E-10

. A22E~-10
. B23E~10
. @46E-09
. 31BE-0%
. 2B4E~-09
. 12BE-0%
. R19E-09 1. 127E-09

2.7

(MILES)

DNDOADULUWE e os ) e sa

. 163E-0%
. OITE-O%
. 307E~-10
. DOZE~-O9
. 011E-0%
. 322E~-10
. O61E~10
. OR6E~10

. 336E-10
. 782E~-10
. R58E~-10
. 693E-10
. 194E~-10

¥3BE~10
B&6TE-10
S03E-10

- AgAR O 0 v ps pa pa pa 22

2.3
(MILES)

. D44E-09
. A77E-07
. 101E-0%
. 32BE-09
. 340E~-0%
. 103E~-09
. 62E~-10
. 663E~-10

. 745E~-10
. Q13E~10
. 236E~-10
. 1S3E~09
. 219E~-09
. 18BE-O%
1.

043E-09

2.8

(MILES)

1.

'I

7.
9.
9.
7.

NVODODeE2 A

OY2E~-09
742E~10
78%E~10
JF6E-10
477E-10
B04E~-10
. 622E-10
. 713E-10

. O56E~10
. B87E~10
. 11BE~-10
. 134E-10
. 621E-10
. 400E~-10
.I77E~-10
. W7IE~-10

e I S S WY O D) v »a 0t pa b

2.4
(MILES)

. 433E-09

. 7BE-0Y

. Q22E-0%
. @33E-09
. 43E-09
. O24E-0%
. 6B7E-10
. 183E-10

. 334E-10
. 693E-10
. 7184E-10
. 070E-0%
. 131E-09
. 102E~09
. 67BE-10
. O46E-DY

<.

9

(MILES)

NONOENDAPOW 2ONODDNL»

. 026E-0%
. 195E~-10
. J20E-10
. B30E-10
. 904E-10
. J34E-10
. 223E~10
. 429E-10

. B21E-10
. 333E~10
. B10E-10
. 663E-10
. 102E~10
. BYKE~10
. 933E-10
. 493E~-10

QO QA D GO O™ Joae

2.5
(MILES)

. 334E-09
. 1B9E-09
. S11E-10
. 147E~0%
. 1S7E-09
. 92BE~10
. OBSE-10

. 754E~-10

. 964E~-10
. 331E-10
. ®49E~10
. 936E~10
. O%3E-09
. O26E~09
. O07E~10
. 735t 10

3.0

(MILES)

bOAarDDODODO

NONNNAWW

. 666E~-10
. 621E-10
. BY3E~10
. 315E-10
. 3B7E~10
. R06E~-10
. B&OE~-10
. 171E-10

. 99BE-10
. 139E~-10
. D29E-10
. 216E-10
. 630E~-10
. 434E~-10

3eBE~10

. O36E~-10

MOV CUALE D v (@oeoe

2.6
(MILES)

. @45E~-09
. 110E-0%

.879:~10

.071E~-09

. OBOE~0%
. 8935E~-10

. 94BE~10

. 372E-10

. 634E~10
. O&43E~-10
. B834E~-10
. @94E~10
. B27E~10
. 97%E~-10
. 40%E~-10
. 0B9E-10

3.1

(MILES)

9.
. 134E~10
. S304E-10
. B4SE~10
. 913E~-10
. 92IE-10
. 929E-10
. 935E-10

CONDCOAMILW LQuoowuNO>@

120E-10

. 395E-10
. 961E~-10
. @73E-10
. 607E-10
. 773E-10
. BY0E-10
. TI9E-10
. 63TE~10
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CONOCOARW WouovwyNwovwo

Aaruvrsvwnn Nhabruuoaswad

3.2
(MILES)
. 620E~-10
. 6BSE~10
. 147E~10
. 413E-10
. 479E~10
. S98E~10

. @25E~10
. 7T19E~10

. 209E~10
. 799E-10
. 03%E~-10
. ®99E~10
. 403E~10
. 437E~10
. 391E~10
. @F2E~10

3.7
(MILES)

. 687E-10
. 937E~-10
. 747E-10
. 727E-1C
. 776E=10
. 3D4E-10
. 036E~10
. B72E-10

. 47BE~-10
. 162E-10
. YW19E-10
. 053E-10
. 9435E-10
. 799E-10
. 905E~-10
. BSYE-10

VOENOCVLUNVNL WaawuNevwd

3.3
(MILES)

. 161E-10
. 79E~-10
. B20E~10
. O20E~10
. OB1E~10
. 300E~10
. 947E-10
. S21E~10

. O3BE~-10
. 630E~10
. BR24E~-10
.017E~10
. O82E~10
. 050E~-10
. O13E~10
. 9S7E-10

3.8

(MILES)

ArUBLNNN NUAGOAGD

. J47E~10
- 661E~10
. S26E-10
. AS0E~-10
. 307E~10
- 122E~10
. B4BE~10
. 739E-10

. 353E~-10
. 061E-10
. 974E-10
. 9O2E~10
. 71%E-10
. 491E-10
. 677E-10
. 633E-10

3.4
(MILES)

7.73%E~10

AR2OUOAWN=N L EARART RTI SWTE N

CUOrUAUNN WarLOCOUO

. 02E~-10
. 918E-10
. 637E~10
. 714E-10
. O26E~10
. 691E~10
. A3FE-10

. BBOE~-10
. S13E-10
. 626E~10
. 737E-10
. 749E~10
. 69%E~10
. 702E~-10
. 64%E-10

3.9
(MILES)

. OS9E~10
. 403E-10
. J21E-10
. 12E-10
. @37E~10
. 935€E-10
. 673E~-10
. 614E-10

. @33E-10
. 96BE~10
. B39E~10
. 723E~10
. 901E-10
. 242E-10
. 464E-10
. 423E~-10

3.5

(MILES)

7
&
-]
[
é
4

&
3
2

2
3
4
S
6
S
S

AU BbRQN-N NRQWwauasasruon

347E-10
SS2E-10
239E~-10
320E-10
374E-10
771E-10
454E-10
170E~10

.
.
.
.

735E-10
3B4E-10
442E-10
S16E-10
458BE-10
A56E-10
413E~-10
363E-10

-

4.0
(MILES)

. 791E-10
- 165E-10
. 129E~10
. ¥B1E~10
. O24E~10
. 761E~10
. S10E~-10
. 49BE-10

. 155E~10
. BBOE~10
. 713E-10
. S60E-10
. 302E~10
. 010E-10

266E-10
2Z7E-10

VUOCUALUNN WALCOADO

3.6 .
(MILES)

. 991E-10

. @35E-10
. 983E~10

. 014E~10

0&66E~10

. 941E~10
. 23BE~-10

. O16E-10

. 602E~10
. R70E~1¢

. RTE6E~10C

. @9BE~-10
193E-10
. O&BE~10
. 151E~-10
. 103E~10

4.1

(MILES!

WAWRNN=N NRUAMLRMG

. O36E~10 -
. 492E-10
. 931E~10
. 766E-10
. BOTE~10
. 99BE~10
.O33E~-10
. 390E~10

. O62E~10
. 799E-10
. 996E-10

F19E~-10

. 0OB7E-10
. 72BE-10

OB2E-10
676E-10
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“AUNVDLORLWW

NWRARAN = -

4.2 4.3 . 4.4 .45
(MILES) (MILES) (MILES) (MILES)
4.623E~10 4. 624E-10 4. 437E-10 4. 260E-10
4. 302E~-10 4. 124E-10 3. 957E~10 3. BOOE~-10
3. 7B4E~10 3. 627E~10 3. 4BOE~10 3. 342E-10
4. 564E-10 4. 375E~-10 4. 196E-10 4. 031E~10
4. 603E~10 4. 413E~-10 4. 234E~10 &. 0HLE~10
3. &46E-10 3.°303E~10 3. 170E-10 3. 044E-10
2. 924E-10 2. BO3E~10 2. 690E-10 2. S83E~-10-
2. 289E~10 2. 195E-10 2. 106E~10 2. 022E~-10
1. 975E~10 1.B93E~10 1.B17e~10 1. 744E~-10
1. 723E-10 1. 652E-10 1. S8%E~10 1. 522E~10
2. 4BSE-10 2.333E-10 2. 287E~-10 2. 196E-10
2. 796E~10 2. £90E~10 2. S72E-10 2. 449E~-10
2. 955E-10 2. B34E~10 2. 719E-10 2. £11E~-10
3. S570E~10 3. 422E~10 3. 2B84E~-10 3. 153E~10
3. 09E~10 3.747E-10 3. 594E~10 3. 453E~-10
3. 521E~10 3.37%E~-10 3.239E-10 3. 110E~-10
4.7 4.8 4.9 5.0
(MILES) (MILES) (MILES) (MILES)
- FLIE~10 3. 793E-10 3. 656E~10 3. 523E-10
- S13E-10 3.284E-10 3.261E-10 3. 144E~10~
- OF2E-10 2. 977E-10 2. BEBE~10 2. 765E~10
. 729E-10 3. 391E~10 3. 460E-10 3. 336E-10
- T62E-10 3. 622E-10 3. 46YE-10 3. 364E-10
. B16E~10 2. 711E-10 2. 612E~10 2. S19E-10
- 3BFE-10 2.300E-10 2. 216E-10 2. 137E~10
- B71E~10 1.BJ1E-10 1.73%€-10 1. 673E-10
- 614E-10 1. 554E-10 1.497E-10 1. 443E-10
- 40BE~10 1.35SE~10 1.306E-10 1. 2%9E-10
- O31E-10 1. 956E-10 1.BB4E-10 1.817E-10
- @BSE-10 2. 199E-10 2. 119E-10 2 043E-10
. 4135E-10 2. 326E-10 2. 241E-10 2. 160FE-10
. 917E-10 2. BI9E~10 2. 705E-10 2 &409E-10
. 194E-10 3. 075E-10 2. FEIE-10 2. BS7E-10
B77E-10 2. 770E~10 2. 66910 2 S73E-10

el R EARANANAY

4.6

(MILES)

4.
. 654E~10
. R14E-10
.B77€~-10
.910E~10
. $27E~10
. 4B4E~-10
. 944E~-10

NULONRUN - -

0976~10

. 677E-10
. 863E~-10
. 112E-10
. 37SE-10
. S11E-10
. O32E~10
. 320E~10
. 991E~-30
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Appendix B
Lower Limit of Detection
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The lower limit of detection (LLD) is the smallest concentration of
radioactive material in a sample that will be detected with a 95 percent
probability with a 5 percent probability of falsely concluding that a
blank observation represents a *real® signal.

For a measurement system (which may include radiochemical separation)
based on gross beta, gross alpha, liquid scintillation, or other analyses
where a background count determined by a separate measurement with no
sample (or blank sample) is subtracted from the gross sample count to
obtain a net count due to sample activity:

r r ¥
3.3 [ A b] (B-1)

ts tb

(C)(E)(V)(YC) exp (-1 At)

LLD

Where:
LLD = the *apriori® lower limit of detection, as defined above;
C = the coqversiop factor of transformations per unit time
per uCi or pCi;
E = the detector efficiency;

I, *® the background count rate in units of transformations per
unit time;

ty = the counting time of background;

tg = the counting time of the sample;
V= the sample size, in units of mass or volume;
Yc = the f{ractional -adiochemical sample collection or

concentration yield (when applicable);

At = for plant effluents, the elapsed time between the
midpoirt of sample collection and time of counting; for
environmental samples, the elapsed time between sample
collection (or end of the sample collection period) and
time of counting;

A = the radioactive decay constant for the radionuclide in
question.
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For the purpose of routine analyses, count times for both the sample(s)
and background(s) are equal. This satisfies the given ODCM Appendix C
control for lower limit of detection definition, as the numerator of
equation B-1 simplifies to 4.66 SB, where Sb is the standard deviation of
the background count rate or the Count rate of a blank sample as
appropriate.

The LLD is defined as an *apriori* (before the fact) limit representing
the capability of a measurement system and not as an *a posteriori®
(after the fact) limit for a particular measurement.

For gamma ray spectroscopy analyses:

Ly exp (0.693 at/t %)

LLD = (B-2)
(C)(E)(t)(V)(YC)(Yv)
Where:

LLD = the lower limit of detection, in uCi or pCi per unit mass
or volume;

C = the conversion factor of transformations per unit time
per uCi or pCi;

E = the detector efficiency tor the energy in qQuestion;

t = the data collection (counting) time of sample;

,.,
R N
"

the half-life of the radionuclide in question;
V= the sample size, in units of mass or volume;

Y. = the fractional radiochemical, sample collection, or
concentration yield (when applicable);

Yy = the yield of the gamma ray in question;

At = for plant effluents the elapsed time between midpoint of
sample collection and time of counting; for environmental
samples, the elapsed time between sample collection (or
end of the sample collection period) and the time of
counting;

LD = the detection limit

N N

- 2) %
s K" ¢« 2k I =2 (1 ¢ =% (B1 + 82) + I+ 9y (B-2a)

2n 2n
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Where:
B, = the number of counts in *n* background channels below the

peak due to Compton scattering, etc., determined at the
same time a photopeak is measured;

82 = the number of c-unts in the *n* background channe.s above
the peak;

k = an abscissa of the normal distribution corresponding to
confidence level,

= 1.645 at a confidence level of 95%;

I = the measured value of interference in the photopeak of
interest due to environmental background, detector
contamination, etc., determined by a separate measurement
with no sample;

N = the number of channels in the photope ik of interest;

n = the number of background channels on each side of the
photopeak of iaterest;

"

9y the standard deviation of I.

Typical values of E, V, Y, and At shall be used in the calculation.

In calculating the LLD for a radionuclide determined by gamma-ray
spectrometry, the background shall include the typical contributions of
other radionuclides normally present in the samples (e.g., potassium-40
in milk samples).

Analyses shall be performed in such a manner that the LLD's listed in
Tables 4.11.1.1.1-1, 4.11.2.1.2-1, and 4.12.1-1 of the ODCM Appendix C
controls for the Perry Nuclear Power Plant will be achieved under routine
conditions. Occasionally, background fluctuations, unavoidably small
sample sizes, the presence of interfering nuclides, or other
uncontrollable circumstances may render these LLDs unachievable. In such
cases, the contributing factors will be identified and described in the
Annual Radiological Environmental Operating Report.
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1.0 DEFINITIONS

The following terms are defined so that uniform interpretation of these
Controls may be achieved. The defined terms appear in capitalized type and
shall be applicable throughout these Controls.

ACTION

1.1 ACTION shall be that part of a Control which prescribes reredial measures
required under designated conditions.

CHANNEL CALIBRATION

1.4 A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the channel
output such that it responds with the necessary range and accuracy to known
values of the parameter which the channel monitors. The CHANNEL CALIBRATION
shall encompass the entire channel including the sensor and alarm and/or trip
functions, and shall include the CHANNEL FUNCTIONAL TEST. The CHANNEL
CALIBRATION may be performed by any series of sequential, overlapping or total
channel steps such that the entire channel is calibrated.

CHANNEL CHECK

1.5 A CHANNEL CHECK shall be the qualitative assessment of channel behavior
during operation by observation. This determination shall include, where pos-
sible, comparison of the channel indication and/or status with other indications
and/or status derived from independent instrument channels measuring the same
parameter.

CHANNEL FUNCTIONAL TEST

1.6 A CHANNEL FUNCTIONAL TEST shall be:

a. Analog channels - the injection of a simulated signal into the channel
as close to the sensor as practicable to verify OPERABILITY including
alarm and/or trip functions and channel failure trips.

b. Bistable channels - the injection of a simulated signal into the
sensor to verify OPERABILITY including alarm and/or trip functions.

The CHANNEL FUNCTIONAL TEST may be performed by any series of sequential,
overlapping or total channel steps such that the entire channel is tested.

DOSE_BQUIVALENT I-131

1.10 DOSE EQUIVALENT I-131 shall be that concentration of I-131, microcuries
per gram, which alone would produce the same thyroid dose as the quantity and
isotopic mixture of I-131, I-132, 1-133, 7-134, and I-135 actually present. The
thyroid dose conversion factors used for this calculation shall be those listed
in Table III of TID-14844, *Calculation of Distance Factors tu. Power and Test
Reactor Sites.®

PERRY - UNIT 1 1-1
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DEFINITIONS

FREQUENCY NOTATICN

1.17 The FREQUENCY NOTATION specified for the performance of Surveillance
Requirements shall correspond to the interva.s defined in Table 1.1.

GASEOUS RADWASTE TREATMENT (OFFGAS) SYSTEM

1.19 THE GASEOUS RADWASTE TREATMENT (OFFGAS) SYSTEM is the system designed and
installed to reduce radioactive gaseous effluents by collecting primary coolant
system offgasses from the main condenser evacuation system and providing for
delay or holdup for the purpose of reducing the total radioactivity prior to
release to the environment,

LIQUID RADWASTE TREATMENT SYSTEM

1.24 The LIQUID RADWASTE TREATMENT SYSTEM is any process or control eguipment
used to reduce the amount or concentration of liquid radiocactive materials prior
to their discharge to UNRESTRICTED AREAS. It involves all the installed and
available liquid radwaste management system equipment, as well as their
controls, power instrumentation, and services that make the system functional.

MEMBER (S) OF THE PUBLIC

1.26 MEMBER(S) OF THE PUBLIC shall include all persons who are not
occupationally associated with the plant. This category does not include
employees of the utility, its contractors, or vendors. Also excluded from this
category are persons who enter the site to service equipment or to make
deliveries. This category does include persons who use portions of the site for
recreational, occupational, or other purposes not associated with the plant.

OFFSITE DOSE CALCULATION MANUAL (ODCM)

1.28 The OFFSITE DOSE CALCULATION MANUAL shall contain the methodology and
parameters used in the calculation of offsite doses due to radioactive gaseous
and liquid effluents, in the calculation of gaseous and liquid effluent
monitoring alarm/trip setpoints, and in the conduct of the radiological
environmental monitoring program. The ODCM shall also contain (1) the
Radioactive Effluent Controls and Radiological Environmental Monitoring Programs
required by Specification 6.8.4 and (2) descriptions of the information that
should be included in the Annual Radiological Environmental Operating and Annual
Radiocactive Effluent Release Reports required by Technical Specifications
6.9.1.6 and 6.9.1.7.

OPERABLE - OPERABILITY

1.29 A system, subsystem, train, component or device shall be OPERABLE or have
OPERABILITY when it is capable of performing its specified function(s) and when
all necessary attendant instrumentation, controls, electrical power, cooling or
seal water, lubrication or other auxiliary equipment that are required for the
system, subsystem, train, component or device to perform its function(s) are
also capable of performing their related support function(s).
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DEFINITIONS

OPERATIONAL CONDITION - CONDITION

1.30 An OPERATIONAL CONDITION, i.e., CONDITION, shall be any one inclusive
combination of mode switch position and average reactlor coolant temperature as
specified in Table 1.2.

PURGE - PURGING

1.35 PURGE OR PURGING is the controlled process of discharging air or gas from
a confinement to maintain temperature, pressure, humidity, concentration or
other operating condition, in such a manner that replacement air or gas is
required to purify the confinement.

RATED THERMAL POWER

1.36 RATED THERMAL POWER shall be a total reactor core heat transfer rate to
the reactor coolant of 3579 MWT.

REPORTABLE EVENT

1.38 A REPORTABLE EVENT shall be any of those conditions specified in
10 CFR 50.73.

SITE BOUNDARY

1.42 The SITE BOUNDARY shall be that line beyond which the land is neither
owned, nor leased, nor otherwise controlled by the licensee.

SOURCE CHECK

1.44 A SOURCE CHECK shall be the qualitative assessment of channel response
when the channel sensor is exposed to a source of increased radioactivity.

THERMAL POWER

1.46 THERMAL POWER shall be the total reactor core heat transter rate to the
reactor coolant.

UNRESTRICTED AREA

1.49 An UNRESTRICTED AREA shall be auy area at or beyond the SITE BOUNDARY
access to which is not controlled by the licensee for purposes of protection of
MEMBERS OF THE PUBLIC from exposure to radiation and radioactive materials, or
any area within the SITE BOUNDARY used for residential quarters or for
industrial, commercial, institutional, and/or recreational purposes.
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DEFINITIONS

VENTILATION EXHAUST TREATMENT SYSTEMS

1.50 A VENTILATION EXHAUST TREATMENT SYSTEM is any system designed and
installed to reduce gaseous radioiodine or radioactive material in particulate
form in effluents by passing ventilation or vent exhaust gases through charcoal
adsorbers and/or HEPA filters for the purpose of removing iodines or
particulates from the gaseous exhaust stream prior to the release to the
environment (such a system is not considered to have any effect on noble gas
effluents). Engineered Safety Feature (ESF) atmospheric cleanup systems are not
considered to be VENTILATION EXHAUST TREATMENT SYSTEM components provided the
ESF system is not utilized to treat normal releases.

VENTING

1.51 VENTING is the controlled process of discharging air or gas from a
confinement to maintain temperature, pressure, humidity, concentration or other
operating condition, in such a manner that replacement air or gas is not
provided or required during VENTING. Vent, used in system names, does not imply
a VENTING process.
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TABLE 1.1

SURVEILLANCE FREQUENCY NOTATION

NOTATION FREQUENCY

S At last once per 12 hours.

D At least once per 24 hours.

W At least once per

M At least once per 3

0 At least once per
At least once per 184 days.
At least once per 366 days.
At least once per 18 months (550 days).
Prior to each reactor startup.
Completed prior to each release

Not applicable.
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TABLE 1.2

OPERATIONAL CONDITIONS

MODE SWITCH AVERAGE REACTOR
CONDITION POSITION COOLANT TEMPERATURE

) B8 POWER OPERATION Any temperature

*

*
- STARTUP Startup/Hot Standby Any temperature

LR R

HOT SHUTDOWN Shutdown"" > 200°F

TR

COLD SHUTDOWN Shutdown 200°F

0“;

*
REFUELING* Shutdown or Refuel 140°F

#The reactor mode switch may be placed in the Run, Startup/Hot Standby, or
Refuel position to test the switch interlock functions and related
instrumentation provided that the control rods are verified to remain
fully inserted by a second licensed operator or other technically
qualified member of the unit technical staff.

##The reactor mode switch may be placed in the Refuel position while a
single control rod drive is being removed from the reactor pressure
vessel per PNPP Unit 1 Technical Specification 3.9.10.1.

*Fuel in the reactor vessel with the vessel head closure bolts lesgs than
fully tensioned or with the head removed.

**See Special Test Exceptions 3.10.1 and 3.10.3 of PNPP Unit 1 Technical
Specifications.

***The reactor mode switch may be placed in the Refuel position while a
single control rod is being recoupled or withdrawn provided that the
one-rod-out interlock is OPERABLE.
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SURVEILLANCE REQUIREMENTS




3/4.0 APPLICABILITY

CONTROLS

3.0.1 Compliance with the Controls contained in the succeeding controls is
required during the OPERATIONAL CONDITIONS or other conditions specified
therein; except that upon failure to meet the Control, the associated ACTION
reqguicements shall be met.

3.0.2 Noncompliance with a control shall exist when the requirements of the
Control and associated ACTION requirements are not met within the specified time
intervals. If the Control is restored prior to expiration of the specified time
intervals, completion of the Action requirements is not required.

3.0.3 When a Control is not met, except as provided in the associated ACTION
requirements, within one hour action shall be initiated to place the unit in an
OPERATIONAL CONDITION in which the control does not apply by placing it, as
applicable, in:

1. At least STARTUP within the next 6 hours,
2. At least HOT SHUTDOWN within the following 6 hours, and
3. At least COLD SHUTDOWN within the subsequent 24 hours.

Where corrective measures are completed that permit operation under the ACTION
requirements, the ACTION may be taken in accordance with the specified time
limits as measured from the time of failure to meet the Control. Exceptions to
these requirements are stated in the individual controls.

This control is not applicable in OPERATIONAL CONDITIONS 4 or 5.

3.0.4 Entry into an OPFRATIONAL CONDITION or other specified condition shall
not be made when the conditions for the Control are not met and the associated
ACTION requires a shutdown if *hey are not met within a specified time interval.
Entry into an OPERATIONAL CONDITION or other specified condition may be made in
accordance with the ACTION requirements when conformance to them permits
continued operation of the facility for an unlimited period of time. This
provision shall not prevent passage through or to OPERATIONAL CONDITIONS as
required to comply with ACTION requirements. Exceptions to these requirements
are stated in the individual controls.
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APPLICABILITY

SURVEILLANCE REQUIREMENTS

4.0.1 Surveillance Requirements shall be met during the OPERATIONAL CONDITIONS
or other conditions specified for individual Controls unless otherwise stated in
an individual Surveillance Requirement.

4.0.2 Each Surveillance Requirement shall be performed within the specified
surveillance interval with a maximum allowable extension not to exceed 25
percent of the specified surveillance interval.

4.0.3 Failure to perform a Surveillance Requirement within the allowed
surveillance interval, defined by control 4.0.2, shall constitute noncompliance
with the OPERABILITY requirements for a Control. The time limits of the ACTION
requirements are applicable at the time it is identified that a Surveillance
Requirement has not been performed. The ACTION requirements may be delayed for
up to to 24 hours to permit the completion of the surveillance when the
allowable outage time limits of the ACTION requirements are less than 24 hours.
Surveillance Requirements do not have to be performed on inoperable equipment .

4.0.4 Entry into an OPERATIONAL CONDITION or other specified applicable
condition shall not be made unless the Surveillance Requirement(s) associated
with the Control have been performed within the applicable surveillance interval
or as otherwise specified. This provision shall not prevent passage through or
to OPERATIONAL CONDITIONS as required to comply with ACTION requirements.

PERRY - UNIT 1 3/4 0-2



ODCM
Page: 127
Rev.: §

INSTRUMENTATION

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

CONTROLS

3.3.7.9 In accordance with Perry Nuclear Power Plant Unit 1 TS 6.8.4.d.1, the
radioactive liquid effluent monitoring instrumentation channels shown in Table
3.3.7.9-1 shall be OPERABLE with their alarm/trip setpoints set to ensure that
the limits of Control 3.11.1.1 are not exceeded. The alarm/trip setpoints of
these channels shall be determined and adjusted in accordance with the OFFSITE
DOSE CALCULATION MANUAL (ODCM).

APPLICABILITY: At all times.

ACTION:

a. With a radiocactive liquid effluent monitoring instrumentation channel
alarm/trip setpoint less conservative than required by the above
Control, immediately suspend the release of radioactive liquid
effluents monitored by the affected channel or declare the channel
inoperable, or change the setpoint so it is acceptably conservative.

b. With less than the minimum number of radioactive liquid effluent
monitoring instrumentation channels OPERABLE, take the ACTION shown in
Table 3.3.7.9-1. Restore the inoperable instrumentation to OPERABLE
status within 30 days and, if unsuccessful, explain why this
inoperability was not corrected in a timely manner in the next Annual
Radioactive Effluent Release Report.

¢. The provisions of Control 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.3.7.9 Each radiocactive liquid effluent monitoring instrumentation channel
shall be demonstrated OPERABLE by performance of the CHANNEL CHECK, SOURCE
CHECK, CHANNEL CALIBRATION and CHANNEL FUNCTIONAL TEST operations at the
frequencies shown in Table 4.3.7.9-1.
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TABLE 3.3.7.5-1

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

MINIMUM
CHANNELS
INSTRUMENT OPERABLE
1. GROSS RADIOACTIVITY MONITORS PROVIDING ALARM AND
AUTOMATIC TERMINATION OF RELEASE
a. Liquid Radwaste Discharge Radiation Monitor - 1
ESW Discharge
2. GROSS BETA OR GAMMA RADIQACTIVITY MONITORS PROVIDING ALARM
BUT NOT PROVIDING AUTOMATIC TERMINATION OF RELEASE
a. Emergency Service Water Loop A Radiation Monitor 1
b. Emergency Service Water Loop B Radiation Monitor 1
. FLOW RATE MEASUREMENT DEVICES
a. Radwaste Discharge Header
1. Radwaste High Flow Discharge Header Flow 1
2. Radwaste Low Flow Discharge Header Flow 1
b. Service Water Discharge Header Flow 1
e Unit 1 Emergency Service Water Fiow Monitor 1

ACTION

110

111
111

112
112

113
113

P ARy
:abeq

S
8Z1
HWOao
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TABLE 3.3.7.9-1 (Continued)

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

ACTION 110 -

ACTION 111 -

ACTION 112 -

ACTION 113 -

PERRY - UNIT 1

ACTION STATEMENTS

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

a. At least two independent samples are analyzed in accordance
with Control 4.11.1.1.1, and

b. At least two technically qualified members of the Facility
Staff independently verify the release rate calculations and
discharge line valving:

Otherwise, suspend release 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 provided that, at least once per 17 hours,
grab samples are collected and analyzed for gross raiioqcti"ity
(beta or gamma) at a limit of detection of at least 10-
microcuries/ml.

With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via this
pathway may continue provided the discharge valve position is
verified to be consistent with the flow rate provisions of the
release permit at least once per 4 hours during actual releases.
Prior to initiating another release, at least two technically
qualified members of the Facility Staff shall independently
verify the discharge line valving and that the discharge valve
position corresponds to the desired flow rate. Otherwise,
suspend release 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 provided the flow rate is estimated at least
once per 4 hours during actual releases. Pump performance curves
generated in place may be used to estimate flow.

3/4 1-3
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TABLE 4.3.7.9-1

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

INSTRUMENT

P

GROSS RADIOACTIVITY MONITORS PROVIDING
ALARM AND AUTOMATIC TERMINATION OF RELEASE

a. Liquid Radwaste Discharge Radiation
Monitor - ESW Discharge

GROSS BETA OR GAMMA RADIOACTIVITY MONITORS
PROVIDING ALARM BUT NOT PROVIDING AUTOMATIC
TERMINATION OF RELEASE

a. Emergency Service Water Loop A Radiation
Monitor

b. Emergency Service Water Loop B Radiation
Monitor

FLOW RATE MEASUREMENT DEVICES

a. Radwaste Discharge Header

1. Radwaste High Flow Discharge Header Flow

s Radwaste Low Flow Discharge Header Flow

b. Service Water Discharge Header Flow

c. Unit 1 Emergency Service Water Flow
Monitor

CHANNEL
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CHANNEL
CHECK CHECK CALIBRATION
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TABLE 4.3.7.9-1 (Continued)

RADIOACTIVE LIQUID EFFLUENT MONITORING
INSTRUMENTATION SURVEILLANCE REQUIREMENTS

TABLE NOTATION

(1) The CHANNEL FUNCTIONAL TEST shall also demonstrate that automatic isolation
of this pathway and control room alarm annunciation occur if any of the
following conditions exists:

1. Instrumert indicates measured levels above the alarm/trip setpoint.
2. Instrument indicates a downscale failure.
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