October 11, 1984
EF2-71988

Director of Nuclear Reactor Regulation
Attention: Mr. B. J. Youngblood, Chief
Licensing Branch No. 1

Division of Licensing

U. 8. Nuclear Regulatory Commissionr
Washington, D.C. 20555

Dear Mr. Youngblood:

Reference: Fermi 2
NRC Docket No. 50-341
Detroit Edison letter to NRC, "Revised
Offsite Dose Calculation Manual",
EF2-69216, dated July 25, 1984

Subject: Revised Offsite Dose Calculation Manual

A revised Offeite Dose Calculation Manual (ODCM) is provided
as the attachment to this letter. The revisions reflected
in the attachment and delineated below, are a result of NRC
comments on the previous revision (Reference 2). These
comments were provided in a September 25, 1984 telephone
conversation between C. Nichols, T. Mo, and E. Branagan of
NRC and W. V. Lipton and 0. K. Earle of Detroit Edison. The
NRC comments and their resolution are provided below.

a) Comment: Provide a figure in ODCM which
reflects the site boundary for
gaseous and liquid effluents.

Resolution: Figure 4.0-1 provides the requested
information.

b) Comment: Provide souarce information for the
land use census used.

Resolution: Section 2.2 has been modified to
indicate that the initial controlling
receptor location is consistent with
the 1983 land use census,.

c) Comment: Provide a commitment to verify ail
computer codes used to support dose
assessments described in the ODCM.
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Mr. B. J. Youngblood
October 11, 1984
EF2-71988
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Response: Fermi 2 commits to verify the
computer codes used to support the
dose assessment methods discussed in
the ODCM. Such an evaluation,
including the development of test
data sets to support comparisons with
external calculations, has been
performed on the software
incorporated to support the effluents
accountability system.

d) Comment: Confirm that the monitor *rip
setpoint for the fuel pool
ventilation exhaust monitor is more
conservative than 10CFR20.

Resolution: Trip setpoints for the fuel pool
ventilation exhaust monitors will be
adjucted to trip at levels below
10CFR20 limits.

Please direct any questions to Mr. O. K. Earle at
313-586-4211.

Sincerely,
ces Mr. P. M. Byron*
Mr. M. D. Lynch*
Mr. C. Nichols*

it o

USNRC Document Contrecl Derk; Washington, D.C. 20555*

*With Attachment



OFFSITE DOSE CALCULATION MANUAL
t for
DETROIT EDISON COMPANY

ENRICO FERMI ATOMIC POWER PLANT = UNIT 2

MAY 1984

w. Femi"z
2766W/0051W, 05/07/84



TABLE OF CONTENTS

List of Tables . . .
List of Figures . . .

References . « « « «
Introduwction . . . .

- - - -
. e TR et
- Ll - -
o »
- - - -
-9 W
. . - .
LA . .
e o o o
- - - .
« o e+ @
L )
. - - .
L .
. s s
- v - -
- . - .
- . - -
- . - .
. . - -
. s v
L - - -

1.0 LIQUID EFFLUENTS
1.1 Liquid Effluent Monitor Setpaints . « « « « o o ¢ ¢ o &

1.1, Liquid Radwaste Effluent Line Monitor . « « « « « &
1.1.2 Circulating Water Reservoir Decant Line Monitar . .

1.2 Dose Calculation for Liquid Effluents . « « o« « o« « o &
1.2.1 Dose to Critical Receptor Due to Fish Consumption .
1.2.2 Dose Due to Fish and Drinking Water Consumption . .
1.2.3 Methodology for Individual Liquid Cose Projections.

1.3 Definitions of Liquid Effluent Terms . + « « « « o s « &«

1.4 Liquid Radicactivity Monitaring System . . « « « « « « &«

2.0 GASEOQUS EFFLUENTS
2.1 Gaseous Effluent Monitor Setpaints « « « ¢ ¢ ¢ ¢ o & o &
2.1.1 Reactor Building Exhaust Plenum, Standby Gas . . .
Tieatment System, Radwaste Building Ventilation,
Turbine Building Ventilation, and Onsite Storage
Builaging vent!lation Raciation Monitars

2.1.2 Containment ODrywell PUFQg® + « ¢ ¢ ¢ « o o o o o o &«

2.2 Gasecus Effluent Dose Rate and Dose Calculations | | | | |

2.2.1 Unrestricted Area Boundary Dose Rate . . « « « « &
2.2.2 Unrestricted Area Air Dose and Dose to Individual .
2.2.3 Methodology for Gaseous Dose Projections. . . . . &
2.3 Metearo’ogical Model .« « o « « ¢ ¢ o s o s o s s o 0 o
2.3.1 Atmospheric Dispersion . « « « o o« o ¢ o o o o o+ &
2.3.2 Relative Deposition . « « ¢ ¢« ¢ ¢ o ¢ ¢ ¢ o o ¢ o &
2.4 Definitions of Gaseous Effluents Parameters . . . . . .
2.5 Gaseous Rauwaste Effluent System and Ventilation Exhaust
Treatment System

m. ch-z
2766W/0051W, 05/07/84

Page

iv
vi

1'0-1
100'1

1.0-9
1.0-9
1.0-11
1.0-21
1.0-23
1.0-27

2.0-1
2.0-1

2.0-3
2.0-7
2.0-7
2.0-9
2.0-22
2.0-53
2.0-53
2.0-36
2.0-67

2.0-72



TABLE OF CONTENTS
1Cantinued)

nge
3.0 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
,.1 Swlim Lm.tim' - . - - - . - - - . - L - - - - - - . . - 3.0‘1
3.2 Interlaboratory Conparison Program . « « « o o o ¢ o = o o 3.0-10

4.0 TOTAL DOSE FROM URANIUM FUEL CYCLE
4.1 Calculation of Total Dose from Uranium Fuel Cycle. « « « « 4.0-1

0DCM, Fermi-2
2766W/0051W, 05/07/84 ii



LIST OF TABLES

Table M.
1.2-1 Bioaccumulation FaCtOTS =« « « « o ¢ o o o o o o o s s o o
1.2-2 Adult Ingestion Dose “actors « « « « o« o o o o o o o o o o
1.2-3 “jte Related Ingestion Dose Commitment Factor (Air)

(Fish CONSUMPLION) « o o « o o s o s o s o o o s o » o o
1.2-4 Site Related Ingestion Dose Commitment Factor (A.it)

(Fish and Water Consumption) « « « « o ¢ o o o o o « o
2.1-1 Dose Factors for Exposure to a Semi-Infinite Cloud of

NODl2 G3SE@S « o « o o o o s s s o o o o s s o o o o o o
2.1-2 Gaseous Release Pathway Flow Rates . « « « « ¢ « o o ¢ o &
2,2-1 Inhalation Dose Factor for Infant . « « « « ¢ « o ¢ o o &
2.2-2 Inhalation Dose Factor for Child « « « o o o o o ¢ o o « o
2,2-3 Inhalation Dose Factor for Teenager .« « « « o o o o o o
2.2-4 Inha'zcion Dose Factor for AJUIES « « ¢ o o o o o o o o @
2.2-5 Ingestion Dose Factor for Infant . « « « o o o ¢ o ¢ o«
2.2-6 Ingestion Dose Factor for Child .« « « o o o o ¢ ¢ « o o @
2.2-7 Ingestion Dose Factor for Teenager . « « « « « « o ¢ « o »
2.2-8 Ingestion Dose Factor for AdUults . « « + o o o ¢ o s o o o
2.2-9 External Dose Factors for Standing on Contaminated Ground.
2.2-10 Individual Usage Factors « « « « « o o o s s o o o o o o &
2.2-11 Stable Element Transfer Data . « « « ¢« ¢« o o o o o s o o &«
2.3-1 Open Terrain Recirculation Factor. « « « « ¢ « o o o « « &
3.0-1 Radiological Environmental Monitoring Program - Sample . .

Locations and Associated Media

00CM, Fermi -2

2766W/0051W, 05/07/84

1.0-14
1-0-15

1.0-17

1.0-19

2.0-5
2.0-6
2.0-25

2.0-28
2.0-31

2.0-34
2.0-37
2.0-40
2.0-43
2.0-46
2.0-49
2.0-51
2.0-52
2.0-57
3.0-2

iii



txample Lallbratlion

2 o 4 ~ iy
nacglocactlivicty
s ] ¥ ' + P
dal otangdara

n of

vevliatlo
r TN

GIround-L
Depletion Effect

vepletion tf
ume vepletion

nrelatlive Lepositior

for Ground-Level
Relative Depo

el
rRelatlive

sl ad 5,
Relative

1S

Radwaste Effluent

>aMmplin

LOCatlons

T
Hy
oy JLdl Ll

Radlologlical cnvironmenta

n Number

2amplling Locations

Ey
Envi

onmental Monitori

Uil

LasSeou

-UUS




1.

2,

3.

4.

3.
6.

References

J. S. Boegli, R. R. Bellamy, W, L. Britz, and R. L. Waterfield,
"Preparation of Radiological Effluent Technical Specifications for
Nuclear Power Plants", NUREG-0133 (October 1578).

Calculation of Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10CFR 50,
Appendix I, U.S. NRC Regulatory Guide 1.109 (March 1976).

Calculation of Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with 10CFR 50,
Appendix 1, U.S. NRC Regulatory Guide 1.109, Rev. 1 (October 1977).

*Environmental Report, Operating License Stage", Detroit Edison Company,
Fermi-2 Plant.

"Final Safety Analysis Report®™, Detroit Edison C .pany, Fermi-2 Plant.

Methods for Estimating Atmospheric Transport and Dispersion of Gaseous
Effluents in Routine Releases from Light-wWater-Cooled Reactors, U.S. NRC
Regulatory Guide 1.111 (March 1976).

Development of Sector-Spec’fic Recirculation-Stagnation Factor for
Meteorologica. Data Collected at the Enrico Fermi Atomic Power Plant,
Unit 2, Project No. 3020, Camp Dresser & McKee Inc.
Envirormental Sciences Division, September )3, 1978.

Methods for Estimating Atmospheric Transport and Dispersion of Gaseous
Effluents in Routine Releases from Light-Water-Cooled Reactors, U.S. NRC
Regulatory Guide 1.111, Rev. 1 (July 1977).

w. Fm-z
2766W/0051W, 05/07/84 v



INTRODUCT ION

The OFFSITE DOSE CALCULATION manual is a supporting document of the RADIO-
LOGICAL EFFLUENT TECHNICAL SPECIFICATIONS. As swh the ODCM describes the
methodology ' &d parameters to be used in the calculatior of offsite doses due
to radioactive liquid anc gaseous effluents and in the calculation of liquid

and gaseous effluent monitoring instrumentation alarm/trip setpoints. The
0DCM contains a list and graphical description of the specific sample loca-
tions far the radioclogical environmental monitoring program. Schematic
configurations of liquid and gaseous radwaste effluent systems releases to
unrestricted areas are also included.

The OOCM will be maintained at the plant for use as a reference guide and
training document of accepted methodologies and calculations. Changes in the
calculational methods or parameters will be incorporated into the 0DCM in
order to assure that the ODCM represents the present methodology in all
applicable areas. Computer software to perform the described calculations
will be maintained current with the CDCM.

ODCM, Fermi.2
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= the effluent concentration 1limit (Specification 3.11.1.1)
implementing 10CFR 20 for the site, corresponding to the specific
mix of radionuclides in the effluent stream being considered for
discharge, inuCi/ml.

= the setpoint, in uCi/ml, of the radioactivity monitor measuring
the radioactivity concentration in the effluent line prior to
d{lution and subsequent release; the setpoint, which is inversely
proportional to the volumetric flow of the effluent line and pro-
portional to the volumetric flow of the dilution stream plus the
effluent stream, represents a value which, if exceeded, would
result in concentrations exceeding the limits of 10CFR 20 in the
unrestricted area.

= the flow setpoint as determined at the radiation monitor location,
in volume per unit time, but in the same units as F, below.

= the dilution water flow setpoint as determined prior to the release
point, in volume per unit time.

At Fermi-2, the Liquid Radwaste System Waste Sample Tanks discharge to the
Circulating Water Reservoir Decant Line to Lake Erie. This decant line
furnishes the dilution flow (F). The waste effluent flow (f) and the monitor
setpoint (c) for the liquid radwaste pathway are determmined and set to meet
the conditions Of the equation for a given effluent concentration, e
The method by which this is accomplished is as follows:

Step 1) The radiosnuclide concentration for a waste sample tank to be released
is cbtained from the sum of measured concentrations as determined by
the analyses required in STS Table 4.11-1:

) Ci={Cg¢(Ca¢Cs¢Cf¢Ct)
! 9

= the concentration, Cg, of each measured gamma emitter observed by
gamma-ray spectroscopy of each waste sample,

0004, Fermi-2
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the concentration of alpha emitters in liquid waste as
measured in the MONTHLY composite sample. (NOTE: Sample is
analyzed for gross a).

the measured concentrations of Sr-89 and Sr-90 in liquid waste as
observed in the QUARTERLY composite sample.

The measured concentratiors of Fe-55 in liquid waste as observed in

the QUARTERLY composite sample.

the measured concentration of H=3 in liquid waste as determined
from analysis of the MONTHLY composite sample.

The Cg term will be included in the analysis of each batch; terms for alpha,
strontiums, iron, and tritium may be included as appropiiate.

Step 2) The measured radionuclide concentrations are used to ca. ~ulate a
Oilution Factor, OF, which is the ratio of total dilution ‘low rate
to tank flow rate required to assure that the limiting concentrations
of 10CFR 20, Appendix B, Table II, Column 2 are met at the oint of
discharge.

+ S _+ f

WG, MPG  MPGp

= measured concentrations of Cg, C

gefined in Step 1. Terms Ca' CS,
included in the calculation as appropriate.

al
s

0DOM, Fermi-2
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npct = Mch, MPC., MPC, , MPC,, and m’l'.‘t are limiting concentra-
tions cf the appropriate radionuclide from 10CFR 20, Appendix B,
Table II, Column 2. For dissolved or entrained noble gases, tne
concentration shall be limited to 2 x 10™° uCi/ml total
activity.

SF = the safety factor; a conservative factor used to compensate for

statistical fluctuations and errors of measurements. (For example,
SF = 0.5 corresponds to a 100 perceit variation.)

Step 3) The dilution flow rate setpoint for minimum dilution flow rate, Fd'

is established at ninety percent of the expected dilution flow rate:
Fy = (0.9) x (Circulating Water Reservoir
Decant Line Flow Rate )

Step 4) For the case OF < 1, the waste sample tank effluent concentration
meets the limits of 100FR 20 without dilution and effluent discharge
flow rate may be assigned any desired value. For DF > 1, the
maximum permissible discharge flow rate, 't' must be calculated:

F 2 F &
ft- d+ p = Bg forrd» fp

where:

Fd = Dilution fiow rate to be used in effluent monitor setpoint

calculations.

Fq = (0.9) x (Circulating Water Reservoir Decant Line Flow Rate)

DF = Dilution Factor from step 2.

fp = Flow rate of Waste Sample Tank discharge. (This value will have an

upper limit of the maximum discharge capacity of the particular
waste sample tank pump.)

000, Fermi-2 1.0-4
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NOTE: If radiocactivity from plant operations accumulates in the Circulat-
ing Water Reserveir such that measurable gquantities of radio-
nuclides are detected in the Circulating Water Reservoir, calcula-
tion of Fd must include a term to account for radiocactivily
present in the dilution stream prior to the introduction of the
waste sample tank effluent:

= (Circulating Water Reservoir Decant Line Flow Rate) x (0.9) x (1 -
MPE fraction of Circulating Water Reservoir).

The liquid radwaste effluent radiation monitor setpoint may now be
determined based on the values of L Cj, fy and Fy which were
i

specified to provide compliance with the limits of 10CFR 20, Appendix
8, Table 1I, Column 2. The monitor response is primarily to gamma
radiation, therefore, the actual setpoint is based on 5 Cg. The

monitor setpoint which corresponds to the particular setpoint
concentration, ¢, is determined based on meniter calibration data or
on operational data which correlates monitor response to sample

analyses associated with actual effluent releases. (Example of
monitor calibration graph is shown in Figure 1.0-1.)

The setpoint concentration, ¢, is determined as follows:

c=A]J ngﬁﬂ;
g ml

where

= Adjustment factor which will allow the setpoint to be established in
a practical manner for convenience and to prevent spurious alarms.

f
p— T (See Note 2 below)

flactual)

If A> 1, Calculate ¢ and determine the maximum value for tne actual
Jonitor setpoint (uCi/ml).

It A<1, No release may be made. Re-evaluate Steps 2, 3, and 4.

0DOM, Fermi-2
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The calculated setpoint concentration, ¢, establishes tnhe base
value for the monitor setpoint. However, in establishing the
actual monitor setpoint for a particular monitor, background
radiation levels must be considered. Nommally, the actual
monitor setpoint includes the calculated setpoint value plus
background. Background levels must be controlled such that
radioactivity levels in the effluent stream being monitored can
be accurateiy assessed at or below the calculated setpoint value.

NOTE 2: If DF< 1, A = (1/0F)

If calculated setpoint values are near actual concentrations planned for
release, it may be impractical to set the mcnitor alarm based on this value.
In this case a new setpoint may be calculated by decreasing the effluent flow,
increasing the dilution flow, or by decreasing i Ci by further processing

of the liquid radwaste planned for release, and by following the methodology
presented in Steps 2, 3, and 4.

Within the limits of the conditions stated above, the monitor setpoint for the
Liquid Radwaste Effluent Radiation Monitor is determined as follows:

Liquid Radwaste Effluent Radiation Monitor D1l - NOO7

Perform Step 2), solving the egquation for DF using the appropriate values in
the concentration term from the sample analyses for the Ligquid Radwaste Sample
Tank batch to be discharged. Then perform Steps 3), 4), and 5) to determine
the monitor setpoint.

If no discharge is planned for this pathway, the monitor setpoint should be
established as close to background as practical to prevent spurious alarms and
yet alarm should an inadvertenrt release occur.

1.1.2 CIRCULATING WATER RESERVOIR DECANT LINE RADIATION MONITOR D11 - N4O2

The Circulating Water Reservoir Decant Line is the blowdown line to Lake Erie,
and it furnishes dilution for liquid radwaste discharges. The radiation

ODOM, Fermi-2
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monitor has no control function, but serves as support (backup) for the Liquid
Radwaste Effluent Line Moritor.

The radiation monitor setpoint is established as follows:

c=([Cg+ OF
E

where I Cg and OF have values as determined in Section 1.1.1 Step 1 and
°)
Step 2

respectively for the liquid radwaste sample tank planned for
release.

(For practicality, for this monitor only, if DF is determined to be < 1, DF
may be set equal to 1 for the purpose of calculating the monitor setpoint.)

0DQOM, Fermi-2
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FIGURE 1.0-1
EXAMPLE CALIBRATION CURVE FOR LIQUID EFFLUENT MONITOR
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1.2 DOSE CALCULATION “OR LIQUID EFFLUENTS

For liquid dose calculations consideration is given to the two primary current
flow patterns existing in the Lagoona Beach embayment of Lake Erie. The
maximum potential individual exposure is expected to exist with the current
flow in the northerly direction and only the fish consumption pathway
considered in the liquid dose calculaticns. However, in the case when the

current flow is in the southerly direction, the nearby location of the
 municipal water intake for the city of Monroe makes it desirable to cocnsider
the water consumption pathway as well as the fish consumption pathway.

The methodology for both cases is described in the following sections.
1.2.1 DOSE TO CRITICAL RECEPTOR OUE TO FISH CONSUMPTION

The dose contribution to the maximum exposed individual by way of fish
consumption from all radionuclides identified in liquid effluents released to
unrestricted areas is calculated using the following expression:
m -t
o-)iA f i Caa *%1
T it 1=l L i L
where
D = The cumulative dose commitment to the total body or any organ, T,
due to raticactivity in liquid effluents for the total time periocd

m
£1A ty, in mrem (Reference 1).
L=

oY = The length of the Lth time period over which Cn and
F" are averaged for all liquid releases, in hours.

Cn = The average concentration of radionuclide, i, in undiluted liquid
effluent during time period Atl from any liquid release, in
uCi/ml.

Ay = The decay constant for radionuclide i. (sec.'l)

0DOM, Fermi-2 1.0-2
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= The transit time to the location of the individual =xpected to
dose due to the liquid pathway

receive the greatest potentizl
(Reference 5 Section

(1770m northeast of Fermi-2); 13,000 seconds.
2.4.12).

= The near field average dilution factor for C 11 during any liquid
effluent release. Defined as the ratio of the undiluted liquid
v;qste flow during release to the product of the average flow fram
the discharge structure to unrestricted receiving water times Z.

= ‘average undiluted liquig waste flow)
Taverage Tlow from the discharge structure during
periods of radicactive materials release) x (Z)

NOTE: The denominator is limited to 1000 cfs or less. (Reference 1,

Section 4.3).

Applicable dilution factor for the receiving water body at Femmi-2.

10 (Reference 1, Section 4.3; Reference 5, Chapter 5, Section 5.2.)

The site related fish ingestion dose commitment factor to the total
bods or any organ t for each identified principal gamma and beta
emitter listed in Tuble 1.2-3 in mrem/nr per uCi/ml.

Air = Ko (UF BFL) DFi

= Unite conversion factor 1.14 x 105

105pCs x 10° ml + 8760 hr
pCl 1 yr

e = Adult fish consumption (21 kg/yr).

0DOM, Fermi-2 1.0-10
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BF1 = Bioaccumulation factor for radionuciide i, in fish, in pCi/kg per
pCi/l from Table 1.2-1 (taken from Reference 3, Table A-l).

DF‘ = Dose conversion factor for radionuclide 4, for adults in
preselected organ, t, in mrem/pCi, from Tadle 1.2-2 (taken from
Reference 3, Table E-11).

1r radioact'ivity in the Circulating Water Reservoir Decant Line becomes >
LLD, prior to the junction with the Liquid Radwaste Effluent Line, that
concentration must be included in the dose determination. For this part of
the dose calculation, F, = 1 and At = the entire time period for which
the dose is being calculated.

1.2.2 DOSE DUE TO FISH AND DRINKING WATER CONSUMPTION

The dose contribution to an exposed individual by way of fish and drinking
water consumption from all radionuclides identified in 1liquid effluents
released to unrestricted are«s is calculated using the following expression:

s m -Kitf m "lit
O = |} A Ly A0 e Fz] ’[ Ale L otCye °F
=1 L=l
where

her

D = The cunulative dose commitment to the total body or any organ, t,

due to radioactivity in liquid effluents for the total time period
m

Iftz' in mrem (Reference 1).
L=

Aty = The length of the Lth time period over which Cyy and
F'_ are averaged for all liquid releases, in hours.

Cu = The average concentration of radionuclide, i, in undiluted liquid
<ffluent during time period Atl from any liquid release, in
uCi/ml.

0OCM, Fermi-2 1.0-11
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= The decay constant for radionuclide {. (sec.'l)

= The transit time to the location 1530m south of Fermi 2; 11,000
seconds. (Reference 5, Section 2.4.12)

= The transit time to the city of Monroe water intake; 23,000
seconds. (Reference 5, Section 2.4.12)

The near field average dilution factor, for Ci' during any liquid
effluent release. Defined as the ratio of the undiluted liquid
waste flow during release to the product of the average flow fram
the discharge structure to unrestricted receiving water times Z.

(average undiluted liquid waste flow)
(average Tlow from the discharge structure during
periods of radiocactive materials release) x (Z )

: The denominator is limited to 1000 cfs or less. (Reference 1,
Section 4.3).

= Applicable dilution factor for the receiving water body at Fermi 2.

= 10 (Reference 1, Section 4.3; Reference 5, Chapter 5 Section ©.2.)

ODOM, Fermi-2
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A'h = The site related drinking water ingestion dose comnitment factor to
the total body or any organ t for each jdentified principal gamma
and beta emitter listed in Table 1.2-4 in mrem/hr per pCi/ml.

Uy
: A'i‘t = Ko (b"') DFl
where
K s = Units conversion factor 1.14 x 1.05
6 3
10°pCi x 10” ml + 8760 hr
" % yT
= Adult water consumpt.on (730 liters/year).

q‘ = Dilution factor from the near field within one-quarter mile of the
release point to the potable water intake for adult water
consumption for Fermi 2 Plant, D" = 7.7
\Reference 5, Chapter 5, Section 5.3)

DFi = Dose conversion factor for nuclide i, for adults in preselected

organ, t, in mrem/pCi, from Table 1.2-2 (taken from Reference 3,
Table E-11).

Ah = See Section 1.2.1

If radiocactivity in the Circulating Water Reservoir Decant Line becomes >
LLD, prior to the junction with the Liquid Radwaste Effluent Line, that
concentration must be included in the dose determination. For this part of
the dose calculation, F._ = ./Z, and At = the entire time period

for which the dose is being calculated. |
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TABLE 1.2-1
BIOACCUMULATION FACTORS
(pCi/xg per pCi/liter)*

FRESHWATER
ELEMENT FISH
= 9.CE-0L
c 4,6E 03
NA 1.CE 02
P 1.0E 05
CR 2.CE 02
", MN 4.0E 02
FE 1.CE 02
co 5.0E 01
NI 1.CE 02
cu 5.0E 01
ZN 2.CE 03
BR 4,2€ 02
1) 2.CE 03
SR 3.0E 01
Y 2.5 01
ZR 3.3E 00
NB 3.0E %
MO 1.0E 01
TC 1.5 01
RU 1.0E 01
- 1.0E 01
AG 2.3E 00
TE 4.CE 02
1 '1.5E 01
cs 2.0E 03
BA 4.0E 00
LA 2.5 01
CE 1.0E 00
PR 2.5 01
ND 2.5E 01
- 1.% 03
NP 1.0E 01

#values in Table 1.2-1 are taken from Reference 3, Table A-l.
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TABLE 1.2-2
Page 1 of 2
ANULT INGESTION DOSE FACTORS®
(mrem/pCi ingested)

yCLILE nOmE LivEr f1.A0CY IuYROI0 K IOnNEY LunG (A I8N |
" ) ~NO Data 1.3%¢-07 1.C€-07 1.C3E-07 1.056~07 1.03%€-07 1.0%¢-07
€ 14.. 2.84E-08 S.08E-07 $.686-07 S.68E-07 $.68E-07 S.00E-07 $.60E-07
wa 24 . 1.70€-086 1.70F-08 1.70€-06 1.706-08 1.70E~0¢ 1.706-06 1.70E6-0s
.‘..-------.--....---------..--O.---‘..----Q- ..---.-‘-.-.---.---..-.------
e N 1.9)E-04 1.20€-0% 7.¢0E-00 %0 DavTa nC DaTa ND DaTaA 2.17€-0%
cr 51 N0 DATa  ~O Cava 2.80E-09 L1.59E-0y S.88E~10 3.53E-09 6.09€-07
LU L ~0 Oals 4.576-Co 8.72E-07 ~O Data 1.36E-08 ~NO DaATA 1.40€-05
nw 56 ND DaTa 1.1%€-07 2.04%-08 ND DaTa 1.40E-07 NO DATA J.0VE~00
re 5% 2.7156-06 1.90F=08 &.43E-07 NO DaTa NO DaTa 1.08E~-06 1.09E-08
¢E 59 6.)4E-06 1.026-0% D.91E-De ~NO DATa w0 DATA 2.856-06 ).~0E-05
CO S8 ~O DATA  7.43€-07 1.87E-08 NO DATa NO DaTa WD DATA 1.516-0%
€O #0 NDO DATa 2.146=08 +.72C-08 NO oaATA NO DATA ND DATaA 4.02¢~-09%
wul 8} 1.30€-C4 9. 01E-00 &.38F-00 NO DaTa NO DaTa NO DaTa 1.88E-068
i o5 §.28E-07 6.88E-08 ).13E-08 N0 DaTa NO DaTa N0 DATA 1.746~-08
Cu &+ NO Oata 8.))E-08 ).91E-0C8 ~NO DaATa 2.106=07 WO DATA 7.106-00¢
In o5 ¢.84E~086 1.54E-05 e.7%7E-06 NO Cata 1.03E-0% NO CATA 9.7CE-0s
In 8% 1.0)6-08 1.376-08 1.376-09 NO DaTa 1.28€6-08 NO pata 2.96€-09
(LI B} NO Oata NO OATA 4.02E~08 w~D DJaTa NO DaTa NO OATA $.79%¢-08
L NO DaTa ND DAA $.21E-08 N0 DaATA NO DATA NO DATA 4«.0%~1)
e 85 ~NO O4&TA N0 DaATaA 2.146-09 NO DaATe NO DaTa ~ND DATA LY E-24
ap 8 NO DATa 2.11E=295 9.8)E-06 N0 DaTa ~NO DATA 0D DATA “«.10E-08
Re 88 ND DaATA 6.0%5-08 1V1.21E-08 WO DaTa ND DaTa NO DATA 8.30E-19
A 89 NO Dala &.01E-08 2.82C-08 ~C DATa NO DaTaA N0 DATA 2.33€-21
L LI L) J.08E-04 w~O DaTa 8.84E-06 NO OATa ~N0 DaATa NO ULaATA 4.04E-05
s 90 7.58€E-03 w0 Dara 1.06E-0) ~U DaTa ND DATA ~ND DATA 2.19€E-04
LI Y $S.67E~06 N~NO DaATaA 2.27€-27 w0 DATA wC DaTa NO CaTa 2.70€-0%
L L P4 2.15€-06 NO DATA 9.)0E-08 N0 DaATa NC DaATa ND DaTa 4.26E-05
Y %0 9.862E~-09 w~D DaATA 2.58E-10 ~O DaTa 0D DaATA ~NO OATA 1.02€-04
¥ 9im 9.09E-11 ~NO DaATaA ) S2€6-12 WO OATA wND DaTla ND DATA 2.67€~10
Yy " 1.416=-07 ~NO DATA 3.77E-09 ND DaTa NO DaTa NO DATA 7.76€~-0%
Yy W 8.45E-1C WNO Cata 2. TE-11 NO QATaA NO DaTa w0 DATa 1.48E-05
- - ——————————— T . . --------——__————--------...-..'--
Yy % 2.68E~-C7 w0 DaATa 7.40€~11 WO Darva NO Dala NO DATa 8.50€-05
n 3.04E~08 7.7S5E-09 6.80€-09 NO DaATaA 1.93-08 NO DaATa J.09€-08
in o7 1.68E-09 1.)9¢-10 1.53%E-<10 WO DaATA $.12E~10 NO QaTa 1.05€-0¢
LLE ) 6.226-07 ).66E-09 1.86E-CY WO DaTa 3.426-09 NO DaTa 2.10€-0%
mO *9 ~0 DAY «.31€6-08 0.20€-07 nu0 Data 9.76€6~086 NO DaTa 9.99€-0s
TC s9= 2 «7€-10 6.985-10 B.09E-09 w0 DaATaA 1.08E~08 J.&2€~10 “.13E-07
fciol 2.54E~10 ).88E-10 J.99E-09 ~O DaTa 6.99€~-09 1.8T7E~-10 1.10€~21
twWwio) 1.056-07 ~NO OATa 7.976-08 ™0 Qata 7.066-07 wNO Darla 2.10E-0%
ayl10s 1.954E~00 wy Cala $.006-07 ~O DaTa 1.99€-07 ™0 DATa Q. M2E-00

#values in Table 1.2-2 are taken from Reference 3, Table E-ll.
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TABLE 1.2-2 (Continued)

Page 2 of 2

®UCLIDE B0mE LivEr r.soov fHYROIC  RIONEY LunG Ci=-LL!

RUI06 « 2.7%E-086 ™0 Dara 3. A0E-0T w0 OrTa $.)1E-08 ~O Dafta 1L.70€-0¢
aC110ms 1.00E~07 1.48E-07 @.79E-080 N0 Oata 2.91€-07 w0 OaTa &.04£-05
TEL25= 2.6%€E~-06 9. T1E-07 3.57€-07 0.06E-07 1.09E-03% NO DaTaA 1.07€-05%
PE121» &.TTE-086 2.420-06 B.2%-0T7 i.73E-O8 2.75€-0% WO DATA 2.27€-0%
TE127 1.106=07 J.95E-080 2.)8E6-08 B.15E-08 6. 486-07 NO DaTa 8.68E~0s
FEL29% 1.1%E-05 &.296-04 l.uzt-oo 3.95€-06 &.806-05 ~NO OATa $.79€-0%
TEL29 J.I6E=-08 1.18€-08 7, o’!-ov 2.41E=08 1.)26-07 w~O CaTa 2.)37€-00
TCI3im 1.73E=06 B8.48%-07 7.0%€6-01 1.)sE-0s 8.576-06 ~NO Qarva 8.40C0-0%
TELDI 1.97E~08 8.2)E-09 4.226-09 1.02€-08 9. o)(-o. ~N0O DaTa 2.79€-0%
15132 2.%2E~086 1.03E-086 1.516-08 1.80E~-0s .SIE QS ~NO Dara T.71€-05
ft 130 7.56€E~07 2.2)E-06 B.M0€~-07 1.89E-0¢ ) «8i~06 ~NO DaTA 1.92€-0s
1 13 4. 16E~-08 5. 95!-00 3.416-08 1.9%-0) 1.02E~0% NO DarTa 1.57€-0s
1 132 2.0)E-07 S.43E- or 1.906-07 1.90E-0%5 @8.85t-07 W~O QaTa 1.02€-07
it 13 1.62E~08 2.67E-06 7Y.S3E-07 D.83)E-0O& 4.31E-06 w~O DaATa 2.22€-08
13 1. 005-01 2.88E-07 1.0)E-07 &.99E-06 &.S52E-O07 WO OATA 2. slt-lo
f 135 4. 63E-uT 1.186E-08 &, 23E-07 T.85E-05 1.866-086 ~O DaTa n.)nt-oo
CS1ds $.22€-05 l.tct-oa 1.21E-0¢ KO Data s.?!t-os. 1.99€-05 2.%59€-0Cs
438 1 Z.51E=06 2.57€~05 1.85E-05 WO DaTa 1.43-0% 1. 'ct-oo 2.92€~-0e
cs1y? T.97€-05 1.09€-04 7T,.14€-05 ~O DaATa }.70e-05 1. 2)!-05 2.11E-08
(4381 $,.%$2E~08 1.C9E-07 S.40E-08 NO Data 8.016~-08 7.91E-C9 &.85%E~1)
#alds 9.70E-08 B.91E-11 2.04E~-09 N0 Oarva 6.68E-11 Y.92€-11 1.72€-07
eeeesaaewe- - —— . —— —— - — NS - —— -
[ LR 2.03C-0% 2.555-08 1.3)E-06 «O NaTa 8.07:-09 |.46E-C8 4.18(-05
Pals) C.1E-08 V.58f-11 1.59E-09 ~O Darva 3.31E~11 2.02E-11 2.22€-17
Qale? 2.13E-08 2.19E-11! 1. !6!-0' ~0 Oala 1.9%€-11 1.24€6=11 Y.00€£-2¢
Lal1sD 2.50(=09 1.26:-09 3.3iC- |o NU Data ~O DATa NO DatTa 9.25€-05%
Lais? 1.28E~10 S.82%5~=11 1.4%E-11 W~NO DaTa NO Data NO DaTlTa 4. 2%-07
CELsL 9.36E~C9 eo.)3E-0% 7. llt 10 WNO Darva 2.94E~09 w0 Darta 2.42€6-05
CEis) 1.0%E-09 1.226-086 1. Js! 10 NO DaTa $.376-10 w~O CarTa 4&.56E~-CS
CEles 4 . RBE~-O07 2.04E-C7 2.62t5-08 NO CarTa 1.216~07 n~NC DaTe 1.65E~04
PRLN) 9.206-09 J.69i~09 4.3%6E-10 ~O Dara 2. tst-ov ND DaATa &.CYE-CS
PRI 3.01E=11 1.2°E=11 1.54E=12 ~O DaTs 7. O$¢-l2 ND DATa 4.33E~18
wD:e? 6.29E=09 T.21E-09 4,.3%E-10 WO DaTa 4.25€-09 NO DaATa 3.49E-0%
- 137 1.0)E~07 B.81E~-08 ).0L1E-008 w0 Dala w0 DatTa N0 CATA 2.02€-05
Hr23e 1.19€=09 1.17C~10 #.4%E-11 ~OD Data 3.805E~10 w~O DaATA 2.40E~-CS

®*yalues in Table 1.2-2 are taken from Reference 3, Table E-l1.
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TASLE 1.2-3
Page 1 of 2
SITE RELATED INGCSTION DOSE COMMITMENT FACTOR, ﬂ“ (FISH CONSUMPTION)
(mrem/hr per wCi/ml)

NUCLIDE] * BONE LIVER | T.BODY | THYROID] KIDNEY LUNG T GI-LLT T
H-3 O.00E+Q0|2.26E-01|2.26E~01|2.2€E~01|2.26E-01]|2.26E~01|2.20E~0)
C~-14 3.13E+04 |€.2€E+03| 6. 2€E+03|6.26E+03|6.26E+03|6.26E+03|€.2€E+0
Ha-o4 4. 0TE+QZ 4. 07E+Q2 4. 0TE+02 4. 0TE+02|4.07TE+0OZ |4.0TE+02 |4, 07E- "2
F-22 4. 62E+OT |2.ETE+Q€E |1, TYE+DE|0.C0E+PQ | 0. Q0E+Q0 0. 0PE+QO!S. 19E+e.
Cr=-9%1 Q.00E+B0|0.00E+00|1.27E+00|7.61E-01[2.B1E-Q1|1.69E+00|3.208E+020
Mr-%54 Q. 00E+00 |4, 38E+93|€,.35E+02|0.00E+201.30E+93|0.0G0E+0R|1.34E+0+«
Mri=%¢ O.00E+QQ[1.10E+02|1.9%E+0.|0.0PE+00|1.40E+02|0.00E+R0|3.51E+0.:
Fe-%% C.S0E+Q2 |4, SSE+02 |1, 0€6E+Q2|0.P0E+00|0.00E+Q0|2.54E+02|2.61E+0L
Fe-5% 1. 04E+03|2.44E+023 9. 3€E+02|0.00E+00 |2, P0E+D0Q|(C.BZE+02 (S, 14E«0"
Co=-%¢ O.00E+Q0 (8. 92E+01 |2.0CE+DL |0.P0E+0Q | 0. DPE+0GQO|0.P0E+0Q|1.81E+0Q
Co-€0 O.00E+Q0 | 2.5€6E+02 |S.65E+02|0.00E+00 [0, Q0E+00|[0.00E+0QD0|4,.B1E+0
Hy=€3 3.11E+04 |2, 16E+03(1.04E+03|0.00E+00|0.0PE+00|0.00F+00]|4.S0E+0
Hy=-€S 1.28E+02 |1, 64E+01|7.4%E+00|0.00E+Q0|0.00E+Q0|[0.0CGE+0R |4, 17E+0s
Cu-€4 Q.00E+00 |3, 97E+00|4,.€CE+0P /0. 00E+00|[2.51E+01|0.00C+00|8.SRE+0.
en=-€% e . 3ZE+04 |7, 37E+94 [3,33E+04 0. 00E+00|4,93E+04|0.00E+00|4.64E+0¢
Zrn=€% 4,SZE+01 |9, 43E+01 |6.5CE+00|0.C0E+20|6.13E+01 |0.00PE+00|1.42E+2)
| Br=83 Q.O0E+00 |0, GOE+00 4. 04E+01 |0.OPE+00|0.00E+00Q|0.Q00E+00!|S.82E+0
‘ Er-g4 G.00E+0Q0|0.00E+00|5S.24E+01 |0.00E+00 | 0.00E+00|0.00E+00!4,11E~-0¢
ir-£% O,Q0E+00 |0, Q0E+00|2.15E+00|0.00E+00|0.00E+G0|0.00E+R0|1.01E~-1%
Fo-ge O.00E+00|1.01E+05 (4, 71E+04|0.00E+00Q|0.00E+00 0.00E+20|1.9%E+0«
Fo-5& O.00Z+00 | 2.90E+02|1.54E+02[(0.00E+00|0.00E+00|0.00E+00/[4.00E-0
FL-£3 O.00E+0Q0 | 1.92E+02[1.3%E+02[0.00E+00|0.00E+00|0.00E+00|1.12E-11
Sr=-2% C.21E*Q4 |0, BOE+00 (£, 25E+02 (0. 00E+00 |0.00E+Q0|0.00E+00|2,55E+8":
Spr=50 S 43E+Q% 0. 00DE+00 | 1,34E+05 (0. 0PE+00 |0.00E+00|0.00E+Q0|1.57E+0«
Cr=-31 4, 07E+02|O.00E+00{1.€4E+01 (0. 00E+0Q0 |P.00E+00|0,.00E+00|1.94E+0
Sr=82 1.54E+02 0. Q0E+00 |€.6CE+00[0.00E+00|0.00E+00[0.00E+0G0|3.0€6E+0"
V=S S TEE~Q1 |0, 00E+00|1.54E-02 0. 00E+00|(0.00E+00|0.00E+00 (6. 10E+0":
Vedlm T.43E-02|0,00E+00|2.11E-04|0.00E+R0|{0.00E+00|0,.00E+00|1.60E~0
Y=%1 E.44E+00 |0, 00E+00 | 2. 2€E-01 |0.Q0E+0C |[C.Q0E+00|0.00E+00|4,64E+0"
V=-S2 S OfE-OZ[0.00E+00 1. 4CE-03|0.00E+00|0.00E+00|0.00E+00 (R, BEE+C
Y-S3 1.€E0E~01 |0, Q0E+00 | 4.43E~-Q3 (0. 00E+00|0.00E+00|0.00E+00|S,.09FE+0:
or=5% S 40E-01 [T, . TRE-DZ(S.21E-02|0.00E+00 |1, 21E~01[0.@QE+00 (2. 44F+0;
ar=%T 1.33E-02|2.€BE-02|1.22E-02|0.00E+00 4.04E-0310.00E+G0 |E.30E+00
HE=-a% 4.ATE+QO2 | 2. 48E+00 [ 1.34E+02|0.00E+00 |2, 46E+0. (0. B0E+Q0|1.51E 0.
Po=%4 O.00E+Q0 |1, 03E+02[1.9€E+01 [0.00E+00|Z,34E+0210.00E+00|2.3%E+07
Te=%3m 2. 6TE-03|2.%1E~02|3.1%-01|0.00E+00|3.C1E-01[1.23E-021.48E«¢
Te=101 S 1ZE-0211.31E~-021.29E~-01 (0. 00E+Q0|2.3TE~-01|€.TLE~03]3,.9%E~1+
Fu=102 |4, 4ZE+C0 0. 00E+00|1.91E+00(0.00E+Q0|1.€9E 01 |0.00E+00|S. 17E+0s
Fu-10% [, £%E-01]|0.00E+00]1.45E-01[(0.00E+00]4,76E+00/0.00E+00 2.:6:00:4
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TABLE 1.2-3 (Continued)

2766W/0051%, 01/31/83

Page 2 of 2
NUCLIDE] BONE LIVER | T1.BODY | THYROID] KIDNEY LUNG GI-LLl |
Ru-106 |6.5BE+01|0.00E+00|8.33E+00|0.00E+00|1.27E+02|0.00E+00[4.26E+0."
Rg-110m|8.81E-01 (8. 15E-01[4.64E-21|0.00E+00|1.60E+00|0.00E+00|3.33E+0.
Te-125m|2.57E+03|9. 30E+02 |3 44E+02|7.72E+02|1.04E+04[0.00E+00|1.02E+0«
Te=127m!6. 4CE+02 |2, 326403 (7. 90E+02|1.€6€E+03|2.63E+04 |@.00E«0@[2.17E+0-
Te-127 [1.0%€+02|3.78E+01|2.28E+01|7.60E+01{4.29E+02|0.00E+00[8.31E+0"
Te-129n|1.10E+04 |4, 11E+03|1.74E+0%|3.78E+03/4.€0E+04[0.00E+00|S.S4E+0«
Te-129 [3.01E+01][1.13E+01|7.33E+00/2.31E+01(1.26E+02(0.00E+00|2.27E+0}
Te-131m|1.66E+03[8.10E<02|6.75E+02|1.28E+03|8.21E+03[0.00E+00|8.04E+0¢
Te-131 |1.89E+01|7.83E+00|5.96E+00[1.5%E+01[8.26E+01[2.00E+080|2.67E+00
Te-122 [2.41E+03|1.56E+03|1.47E+03[1.72E+03|1.50E+04[0.00E+00|7.38E+0«
1-120 |2.71E+01[8.01E+01 3. 16E+01[6.79E+03|1.25E+02[0.00E+002|6.89E+0)
1-131 1.49E+02 2. 14E+02|1.22E+02|7.00E+04 |3.66E+02|0.00E+00 5. 64E+0)
1-132 |7.29E+080|1.95E+01|€6.62E+00[6.82E+02|3.11E+01[0.00E+0013.€6E+00
1-123  |%.10E+01|6.87E+01[2.70E+01|1.30E+041.55E+02|0.00E+00Q|7.97E+0"
1-134 |2.E1E+00[1.02E+01|3.70E+00(1.796+0211.64E+021 €. 00E+00|9.01E-0"
1-125 |1.5%E+@1 |4, 17E+01|1.54E+01|2.75E+03|6.68E+01[8.00E+e2|4.70E+0!
Cs-134 |2.9CE+0%|7.03E+0S|S.79E+05 0. 00E+00|2.29E+05|7.61E+041.24E+0¢
Cs=12€ |3.12E+04|1.23E+05 6.86E+04|0.00E+00|6,85E+04 |5, 38E+03|1,40E+0¢
Cs~127 [2.BlE+0%|5.22E+0%|3.42E+05(0.00E+00|1,.77E+0S|S.B9E+04 (1. @1E+0¢
Ff3=125 |2.64E+02|5.22E+02[2.5%E+02|0.00E+00|3.84E+02|3.79E+01|2.23E-00
Fa-13% [9,29E-01|€.626-04[2.726-02|0.00E+00|6.19E~-04[3,75E-04/1.65E+00
Fa-140 |1.94E+02|2.44E-011.27E+21|0.00E+00|8.30E~-02[1.40E-01]4.00E+0
Fa-141 |4.%1E-01[3.41E-04]1.%2€-02|0.00E+00|3.17E-04|1.93E~-04|2.13E~10
Fa-142 [2.04E-01|2.10E-04[1.26E-02|0.00E+02|1.77E~04|1.19E-04|2.87E~-1¢
La-140 [1.50E-01[7.%4E-02[1.9%E-02|0.00E+00|0.00E+00 0. QRE+00 (5. S4E+0:
La=142 [7.€6€E-03|3.48E-03|6.68E-04|0.00E+00|0.00E+00|0.00E+20|2.54E+0)
Ce-141 |2.24E-02|1.%2E-02|1.72E-03|0.00E+00|7.04E~03|0.00E+00(5. 79E+0)
Ce-143 |3.99E-03(2.92E+00|3.23F-04|0.00E+00|1.29E-03(0.00E+00|1.09E+0:
Ce-144 [1.17E+00|4.66E-01]6.27E-02/0.00E+00|2.90E~01|0.00E+00|[3.95E+es
Fr=147 |S.S1E~-01[2.21E~01|2.73E~-02(0.00E+00|1.27E~-01|0.00E+00|2.41E+0"
Fr-144 [1,80E-02|7.42E-04[9.1€E~-05|0.00E+00|4.22E-04|0.00E+00/2.5%E-10
Ng=147 |2, 76E~-01[4.35€-01|2.60E-02|0.00E+00|2.54E~C1[0.0CE+00|2.( IE+0 |
W=187 |2.%€E+0l|L.47E+0L |8, €%5E+01 0. 00E+00|0.00E+00!0.00E+00 8. 10E+0-
pp=233 |2 SSE-02]2. E0E-02]1.%4E-032]|0,00E+00[8,.74E-02/0.00E+00 !5, TSE+0. |
00OM, Fermi-2 REV.0 1.0-18



TASLE 1.2-4
Page ' of 2
CITE RELATED INGESTION DOSE COMMITMENT FACTOR, A'h
(WATER CONSUMPTION)
(mrem/hr per uCi/ml)

NUCLIDE | BONE LIVER T.BODY THYROID | KIDNEY | LONG

H-3 | 0.00E+00 | 1.14E+00 | 1.14E+00 | 1.14E+00 | 1.14E+00 | 1.14E+00

c-14 3.06E+01 | 6.14E+00 | 6.14E+00 | 6.14E+0Q | 6.14E+00 | 6.14E+Q0

Na-24 1.83E+01 | 1.B3E+01 | 1.83E+01 | 1.83E+01 | 1.832+01 | 1.83E+Q]

P-32 2.00E-03 | 1.30E+02 | B.06E+01 | 0.QQE+0Q | 0.00E+00 | 0.00E+00

Cr-51 L0 WTFT'T. E-02 | 1.71E-02 | 6.34E-03 | 3.82E-02

Mn-54 0.00E+00 | 4.94E-01 | 9.43E+00 | 0.0QE+Q0 | 1.47E+01 | 0.0CE+00

Mn-56 | 0.00E+00 | 1.24E+00 | T‘TTY‘. E-01 | 0.00E+00 | 1.58E-00 | 0.00E+00

Fe-55 | 2.97E+01 | 2.05E+01 | 4.79E+00 | 0.00E+QQ | 0.00E+00 | 1.15E+01

Fe-59 4.89E+01 | 1.10E+02 | 4.22E+01 | 0.00E+QQ0 | 0.00E+00 | 3.08E+01

Co-58 | 0.00E+00 | 8.05E+00 | 1.81E+01 | 0,00E+0Q | 0.00E+00 | 0.00E+00

Co-60 | 0.00E+00 | 2.31E+01 | 5.10E+01 | 0.QQE+QQ | 0.00E+00 | 0.00E+00

N 1.40E+03 | 9.74E-01 | 4.71E+01 | 0.00E-00 | 0.00E+00 | 0.00E+Q0 +01

Ni-65 ogzgg:gg ;;g%—g: ‘.%gl:-gl 0.00E+00 | O0.0CE+00 | 0.00E+00| 1.88E+01

Cu-64 0.0¢ .00E~ E-01 0.00E+0Q | 2.27E+00 | 0.00E+00] 7.68E

Zn-65 5.23E+01 1.665302 7.52E+01 0.00E+00 | 1.11E+02 | 0.00E+Q0Q | _1_,_9_55%2

Zn-69 1.11E-01 | 2.13E-01 | 1.48E-02 | 0.00E+00 | 1.39E-01 | 0.00E+00] 3.19E-02

Br-83 0.00E+00 | 0.00E+00 | 4.35E-01 | 0.00E+0Q | 0.00E+00 o.ogs;%o 6.26E-01

Br-84 0.00E+00 8.002+00 25.;45—01 0.00E+00 | 0.00E 00 | O.00E+00 | 4.42E-06

Br-85 0.00E+00 .00E+00 .31E-02 0,00E+00 | 0.00E+00 | 0.00E+00| 1.08E-

Rb-86 0.00E+00 | 2.29E+02 | 1.06E+02 | 0,00E+0Q | 0.00E+00 | O. .'Ub'_t_:"mﬁ‘ 4.49E+07

RD-88 0.00E+00 | 6.53E-01 | 3.47E-01 | 0,00E+0Q | 0.00E+00 .00E+00| 9.04E-

Rb-89 0.00E+00 | 4.34E-01 | 3.05E-01 | 0.00E+00 | 0.00E-00 | 0.00E+00| 2.52C-14)

Sr-89 3.32E+03 | 0.00E+00 | 9.56E+01 | 0,00E+0Q | 0.00E+Q0 | 0.00E+00]| 5.34E+02

Sr-90 8.19E+04 | 0.00E+00 | 2.01E+04 | 0.Q0E+QQ | 0.00E+00 | O -00E+00]| 2.36E+03)

Sr-91 6.13E+01 | 0.00E+00 | 2.48E+00 | 0,00E+00 | 0.00E+00 | C.OOE+00] 2.92E+02

Sr-92 2.32E+03 | 0.00E+00 | 1.01E+00 | 0,00E+00 | 0.00E+00 | O0.0CE+00 | 4.61E+02

¥-90 1.04E-01 | 0.00E+00 | 2.79E-03 | 0 00E+0Q | 0.00E+00 | 0.00E+00] 1.10E+03

Y=-91m 9.82E-04 | 0.00E+0U | 3.81E-05 | 0,00E+00 | 0.00E+00 | 0.00E+00| 2.88E-03

Y-91 1.52E+00 | 0.00E+00 | 4.08E-02 | 0,00F+00 | 0.00E+00 | O0.00E+00]| 8.39E:02

Y-92 9.13E-03 | 0.00E+00 | 2.68E-04 | 0,00E+00 | 0.00E+10 | 0.00E+00| 1.6UE+02

Y-93 2.90E-02 | 0.00E+00 | B8.00E-04_| 0,00E+Q0 | 0.00E+00 | 0.00E-00] 9.1BE+02

2r-95 3.29E-01 | 1.05E-01 | 7.13E-02 | 0,00E+0Q | '.65E-01 | 0.00E+00| 3.34E-02

2r-97 1.82E-02 | 3.66E-03 | 1.68E-03 | 0,00E+00 | 5.53E-03 | 0.00E+00] 1.14E+03

ND-95 8.732-02 3.;45-02 2.01E-02 | 0.00E+00 | 3.70E-02 | 0,00E+Q0] 2.27E+02
.00E+00 | 4.66E+01 | 8.86E+00 | 0,00E+00 | 1.05E+02 | 0.00E+Q0] 1,082+02

Tc-99 2.68E-03 | 7.55E-03 | 9. 61E-02 0.00E+Q0 | 1.15E-01 | 3.70E-Q31 4,47E+00

Tc-101 2.74E-03 | 3.96E-03 | 3.88E-02 | 0.00E+0Q | 7.12E-02 | 2.03E-03! 1,19E-14

COOM, Fermi-2 REV.D 1.0-19%
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TABLE 1.2-4 (Continued)

2766W/0051W, 01/31/83

Page 2 of 2
NUCLIDE BONE LIVER ] T. BODY | THYR — KIDNEY LUNG GI-LLI
Ru-103 | 2.00E+00 | 0.00E+00 | B.61E-0O1 | 0.00E+00 | 7.64E+00 | O .00E+00 | 2.3UE+02
Ru-105 | 1.66E-01 | 0.00E+00 | 6.57E-02 | 0.00E+00 | 2.16E+00 0.00E+00 | 1.02E+02
Ra-106 | 2.97E+01 | 0.00E+00 | 3.77E+00 | 0.00E+00 | 5.74E+0l | 0.00E+00 } 1 .92E+03
Ag-110m | 1.73E+00 | 1.60E+00 | 9.51E-Ol 0.00E+00 T14E+00 | 0.00E+00 | 6.53E+02
Te-125m | 2.90E+00 | 1.05E+01 | 3.88E+00 | B.71E+00 "1”'."1'5‘!"6‘2". 0.00E+00 | 1.16E+02
Te-127m | 7.31E+01 2.61E+01 B.92E+00 1.87E+01 2.97E+02 0.00E+00 2.U5E+02
“Te-127 | 1.19E+00 | §.276-01 | 2.57E-01 | 8.B1E-01 T BLE+00 | 0.00E+00 | 9.38E+01]
Te-129m | 1.24E+02 | §.6LUE+01 1. 9BE+01 | §.27E+01 | 5.18E+02 | 0.00E+00 | 6.26E+02
Te-129 | 3.39E-01 | 1.28E-01 | B.27E-02 | 2.61 1"5._9_4'1“_51""'1. JE+00 | 0.00E+00 | 2.56E-0)
Te-131m| 1.87E+01 | 9.14E+00 | 7.62E+00 | 1.45E+01 [~ 9.26E+01 | 0.00E+ §.0BE+02]
[Te-131 | 2.13E-01 | 8.90E-02 6.73E-01 | 1.75E-01 | 9.32E-01 0.00E+00 | 3.01E-02
Te-132 | 2.73E+01 | 1.77E+01 | 1.65E+01 | 1.95E+01 1.70E+02 | 0.00E+00 | B.38E+D2)
1-130 8.17E+00 z.azs.ox 9.51E+00 | 2.0M4E+03 ~T7E+01 | 0.00E+00 | 2.05E«
[1-131 §.49E+01 | 6.43E+01 | 3.69E+01 5 10E+08 | 1.10E+02 | 0.00F+00 | 1.70E+01]
1-132 2.19E+00 | 5.87E+00 | 2.05E+00 | 2.05E+02 | 9.35E+00 0.00E+00 | 1.10E+00
1-133 1.53E+01 | 2.6BE+01 | B.14E+00 | 3.92E+03 | 4. E6E+01 | 0.00E+00 | 2.50E+01
I-134 1.15E+00 | 3.12E+00 | 1.11E+00 | 5.39E+01 T 95E+00 | 0.00E+00 | 2.71E-03
1-135 §.79E+00 | 1.25E+01 | 4.62E+00 P7E+02 | 2.01E+01 | 0.00E+00 | 1.42E+01
Cs-134 | 6.73E+02 | 1.60E+03 | 1.31E+03 0 O0E+00 | 5.18E+02 | 1.71E+02 | 2.B1E+01
Cs-136 | 7.04E+01 | z.soevJ2 | 2.00E+02 | 0.00E+00 1.556+02 | 2.12E+01 | 3.16E+01
Cs-137 | B.61E+02 | 1.18E+03 | 7.71E+02 | 0.00E+00 §.00E+02 | 1.32E+02 | 2.29E+Cl
Ts-138 |5.96E-01 | 1.18E+00 | 5.83E-01 10.00E+00 | B.66E-01 55E-02 | 5.03E~-
Ba-139 | 1.09E+00 | 7.47E-0" | 3.06E-02 | 0.00E+00 | 6.99E-O4 | 4.23E-O4 1.86E+00
Bac1hc |2 19E+02 | 2.75E-01 | 1.U4E+01 | 0.00E+00 | 9.3BE-02 1.58E-01 | U.52E+02
Ba-141 | 5.09E-01 | 3.B4E-O4 | 1.71E-02 | 0.00E+00 | 3.57E-O4 |2.18E-O4 2.40E=10
Pa-1h2 | 2.30E-01 | 2.36E-O4 | 1.45E-02 | 0.00E+00 | 2.00E- E-O8 | 1.3UE-O4 | 3.25E-19
Ta-140 | 2.706-02 | 1.36E-02 | 3.60E-03 | 0.00E+00 | 0.00E+00 0.00E+00 |1.00E+03
La-142 |1.39E-03 | 6.29E-04 | 1.57E-04 | 0.00E+O0 | 0.00E+00 |C.00E+00 §.G0E+00
Ce-181 | 1.01E-01 | 6.64E-G2 | 7.717E-03 | 0.00E+00 | 3.18E-02 [0.00E+00 12 B1E+D2
Ce-143 | 1.78E-02 | 1.32E+01 | 1.45E-03 | 0.00E+00 5.B1E-03 | 0.00E+00 |U§.32E+02
Ce-14h |5.271E+00 | 2.21E+00 | 2.83E-01 | 0.00E+00 | 1.31E+00 [0.00E+00 1.78E+03
Pr-143 | 0.95E+02 | 3.99E-02 | 4.92E-03 0. 00E+00 | 2.30E-02 |0.00E+00 | N.35E+02
Pro14h | 3.25E-0h | 1.35E-04 | 1 65E-05 |0.00E+00 |7.62E-05 |0.00E+00 §.GBE-11
Na-147 | 6.79E-02 | 7.86E-02 | K.70E-03 |0.00E+00 §.60E-02 |0.00E+00 |3.77E+02
w-187 1.11E+00 | 9.31E-01 | 3.25E-01 |0.00E+00 |0.00E+00 |0.00E+00 3.00E+02
Np-239 |1.29E-02 | 1.26E-03 | 6.97E-O4 |0.00E+00 .95E-03 | 0.00E+00 12.60E+02
0DOM, Fermi-2 REV.0 1.0-20




1.2.3 ME THODOLOGY FOR INOIVIDUAL LIQUID DOSE PROJCTIONS
(To Determine Necessity of Operating Liquid Radwaste Treatment System)

The NRC requires that dose projections be performed to indicate whether cumu=
lative doses over a thirty-one (31) day period are likely to exceed 25% of the
 annual design objective dose limit adjusted to a thirty-one (31) day period.
The. 25% actuation levels of 0.06 mrem total body dose and 0.2 mrem organ dose
were selecced by NRC pbased on their cost-benefit analysis for operation of
radwaste systems. Wnen the thirty-one (31) day projected dose ex~eeds 0.06
mrem to the tctal body OT n,2 mrem to any oOrgan, operation of appropriate
portions of the radwaste systems would be required.

when the percent of the quarterly limits exceed 4% for the total body or any
organ (i.e. the cumulative total body dose exceeds OH§ mrem and the cumulative
organ dose exceeds 0.2 mrem) determine the thirty-one (31) day dose projection
as follows:

E’tb(accunulated] x[3I]

Dtb(prj) X

0 - Eo(accmulated-)j X [3{]

olprj) X

where

Dtb(accmulated) = the cumulative total body dose for the elapsed
portion of the current quarter plus the release
under consideration for the particular reactor
unit.

Do(accunulated) = the cumulative organ doses for the elapsed portion
of the current quarter plus the release under
consideration for the particular reactor unit.

« = the number of days into the current quarter to the
nearest whole day.

00CM, Fermi-2 1.0-21
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If activities planned during the remainder of the 3l-day period are expected
to contribute a significant dose and the determination can be reasonably made,
this contribution should be included in the equations:

Oto(pry) ke ._Dtb(ac;unulatedﬂx[sl] *+ Dinticipated
- 0
Cotpry) -7 _o—("m%m'g'tsgl Jx (] * Dinticipated
where
D = the anticipated total body or organ dose resulting

anticipated
from anticipated operational occurrences which may

occur in addition to routine releases over the
thirty-one (31) day period.

If Dgp(prj) > ©-06 mrem or if Dg(prj) > 0.2 mrem,

the appropriate portions of the Liquid Radwaste Treatment System must be used
to process liquid waste prior to release.

0DCM, Fermi-2 1.0-22
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1.3 DEFINITIONS OF LIQUID EFFLUENT TERMS

Term

Definition

= adjustment factor applied to facilitate setting actual
monitor setpoints.

= tht; site related ingestion dose commitment factor due

Aye
to fish consumption to the total body or any organ
¢ for each identified principal gamma and beta emitter
listed in Table 1.2-3 in mrem-ml per hr-uCi.

A' TR the site related ingestion dose commitment factor due to
water consumption to the total bouy or any organ t for
each identified principal gamma and beta emitter listed in
Table 1.2-4 in mrem/hr per uCi/ml.

BI-'i = Bioaccumulation Factor for nuclide i, in fish, pCi/Kg per
pCi/l, from Table 1.2-1.

Gpc = the effluent concentration limit (Specification 3.11.1.1)
implementing 10CFR 20 for the site, in uCi/ml.

Ca = the effluent concentration of alpha emitting nuclides
observed by gross alpha analysis of the MONTHLY composite
sample.

Cf = The concentration of Fe=5Z in liquid wastes as
observed in the QUARTERLY composite sample.

c g = the effluent concentration of a gamma emitting nuclide, g,
observed by gamma-ray spectroscopy of the waste sample.

(:1 = the concentration of nuclide i as determined by the
analysis of the waste sample.

00CM, Fermi-2 1.0-23
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1.2

1.2.2
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1.1.1
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1.1.1

1.1.1



Term Oefinition

c = the orage concentration of radionuclide, i, in undiluted
liqud effluent during time period At, from any liquid
release, inuCi/ml.

C' 4 = the concentration of Sr-89 or Sr-90 in liquid wastes
as determined by analysis of the QUARTERLY composite
sanple.

(:t = the measured concantration of H=3 in liquid waste

as determined by analysis of the MONTHLY composite.

c = the setpoint of the radicactivity monitor measuring the
radioactivity concentration in the effluent line prior
to dilution and subsequent release.

DFi = a dose conversion factor for nuclide, i, for adults in
preselected organ, t, in mrem/pCi found in Table 1.2-2.

0, " = the cumulative dose commitment to the total body or any
organ, t, from the liquid effluents for the total time
period.

OF = the dilution factor, which is the ratio of the total

dilution flow rate to the effluent stream flow rate(s)
required to assure that the limiting concentration of
10CFR, Part 20, Appendix B, Table II, Colunn 2 are met
at the point of discharge.

F = the dilution water flow monitor setpoint as determined
prior to the release point, in volume per unit time.
(General expression for equation on page 1.0-1.)

d = the flow rate of the dilution stream used for setpoint
calculations during the time of release, which is
(0.9) x actual dilution flow.

0DOM, Fermi-2 1.0-24
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Section of

Term Definition Initial Use
fp = effluent flow rate 1.1.1
1 4 = the flow setpoint as determined for the radiation monitor 1.1.1

location. (General expression.)

't = maximum permissible effluent flow rate 1.1.1
F‘ = the near field average dilution factor for cu during any 1.2.1
liquid effluent release.
Ko = 1.14 x 10’. units conversion factor. 1.2.1
mi = “PCO. m.' m" m" .m m = 101.1
the limiting concentrations of the appropriate gamma
emitting radionuclides, alpha emitting radionuclides,
strontium, iron and tritium, respectively, from 10CFR,
Part 20, Appendix B, Table 1I, Column 2.
SF = the safety factor, a conservative factor used to compen=- 1.1.1
sate for statistical fluctuations and errors of measure-
ments .
td = the transit time to the city of Monroe water intake; 1.2.2
23,000 seconds. (Reference 5 Section 2.4.12)
00OM, Fermi-2 1.0-25
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Section of

Term Definition ‘Inithl Use
tc = The transit time to the location of the individual 1.2.1

expected to receive the greatest potential dose due to
the liquid pathway; 13,000 seconds. (Reference 5
Section 2.4.12)

t, = The transit time to the location 1530m south of Fermi 2;
11,000 seconds. (Reference 5, Section 2.4.12)

at = duration of release under consideration. 1.2.1
m = number of liquid releases. lJ.2.1
Ue = 21 kg/yr, fish consumption (adult). 3:3.3
u' = adult water consumption, 730 l/year. 1.2.2
4 = Applicable dilution factor for the receiving water body 1.2.1

Xi . The decay constant for radionuclide {. (uc'l) a8l

COCM, Fermi-2 1.0-26
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1.4 LIQUID RADIOACTIVITY MONITORING SYSTEM

FIGRE 1.4-1 is a schematic of the Liquid Radioactivity Monitoring System
showing the release points to the unrestricted area.

m. '.m-z 10&27
2766W/0051w, 05/07/84



FICURE 1.4-1 Liquid Radioactivity Honitoring System
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SECTION 2.
GASEOUS EFFLUENTS

2.1 GASEOUS EFFLUENT MONITOR SETPOINTS

-

The gaseouS monitor setpoint values determined in the following sections will
be regarded as upper bounds for the actual setpoint adjustments. That is,
setpoint adjustments are not required to be performed if the existing setpoint
level corresponds to a lower count rate than the calculated value. Setpoints
may be established at values lower than the calculated values if desired.

If no release is plianned for a particular pathway, the monitor setpoint should
be established as close to background as practical to prevent spurious alarms
yet alarm should an .nadvertent release occur.

If a calculated setpoint is less than the monitor reading associated with the
particular release pathway, no release may be made under current conditions.
Under such circumstances, the number of simultanecus release pathways may be
reduced or contrihuting source terms may be reduced and the setpoint recal-
culated.

2.1.1 REACTOR BUILDING EXHAUST PLENUM, STANDBY GAS TREATMENT SYSTEM, RADWASTE
BUILDING VENTILATION, SERVICE BUILDING VENTILATION, TURBINE BUILDING
VENT%LATION, Ai) ONSITE STORAGE BUILDING VENTIALATION EXHAUST RADIATION
MONITORS

Monitors: D 11 - N4Q7; D 11 - N4O6A ard B; D 11 - N403;
D 11 - N4O5; D 11 = N4D4; and D11-N508

For the purpose of implementation of Technical Specification 3.3.7.12, the
alarm setpoint level for these noble gas monitors will be calculated as
follows:
Cq = sonitor reading of the noble gas monitor at the alarm setpoint
concentration.
(B x SF) x Ry x Dyg
0

r
(B x S7) x Rg x Dgg

00CM, Fermi-2 2.0-1
2673W/0051W, 05/24/84

Cs = the lesser of



SF = safety factor; a conservative factor applied to each noble gas
monitor to compensate for statistical fluctuations and errors of
measurement. (For example, SF = 0.5 corresponds to a 100 percent
variation.)

B = an administrative allocation factor applied to apportion the
release setpoints among all gaseous release discharge pathways to
agsure that release limits will not be exceerded by simultaneous
releases.

Allocation factors may be assigned any desired value as long as the total of
all allocaticn factors for all simultaneous release pathways does not exceed
1. (For ease of implementation, B may be set equal to 1/n, where n is the
number of simultaneous final gaseous release points.)

Dose rate limit to the total body of an individual which is 500

Org

mrem/year.
Rt = monitor reading per mrem/yr to the total body
Ry =C+ X/Q §(Ki Qi)
c = monitor reading of a noble gas monitor corresponding to the grab

sample radionuclide concentrations taken in accordance with RETS
Table 4.11.2.1.2-1. For batch releases the sample must be taken
prior to release; for continuous releases the sample is taken
during the release. The monitor response corresponding to the
measured concentration is determined from the monitor calibration
curve for the particular monitor.

Xq = the highest annual average relative concentration at the site
boundary. (If desired, the annual average relative concentration
at the site boundary for the particular release point may be used.)

6 3

= 4,186 x 10" ° sec/m” in the NW sector.

0DCM, Fermi-2 2.0-2
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total body dose factor due to gamma emissions from radionuclide i
(mrem/yr per uCi/m>) from Table 2.1-1.

rate of relea: . noble gas radionuclide i (uCi/sec) from tne
release pathway under consideration: the product of X, = and
Fv, where xu is the concentration of radionuclide i for the
particular release volume and Fv is the release flowrate. (xiv

in yCi/ce and Fv in cc/sec.)
NOTE

For all radiation monitor setpoint
determinations assume a fixed flow rate
which corresponds to the maximum flow
rate for a particular release pathway.
The applicable flow rate values for use
in determining radiation monitor
setpoints are found in Table 2.1-2.

D“ Dose rate limit to the skin of the body of an individual in an
unrestricted area which is 3000 mrem/year.

R . monitor reading per mrem/yr to the skin

Rg = C# mii[(s.i + 1.1 M) Qg

Li skin dose factor due to beta emissions from radionuclide i (mrem/yr
per uCi/m”) from Table 2.1-l.

1.1 mrem skin dose per mrad air dose

“1 air dose factor due to gamma emissions from radionuclide i (mrad/yr
per uCi/m>) from Table 2.1-1.

000'. FCN’.-Z 200’3

2673W/0051W, 05/24/84
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2.1.2 CONTAINMENT DRYWELL FURGE

The containment Orywell Purge is a batch-type release which discharges to
either the Reactor Building Exhaust Plenum or the Standby Gas Treatment System
in accordance with Technical Specification 3.11.2.8. If, based on sample
zvalysis results, a decision is made to route the discharge through the
Standby Gas Treatment System, the treated effluent will be monitored by tre
Standby Gas Treatment System Monitor.

However, if a decision is made to route the discharge through the Reactor
Building Exhaust Plenum, the setpoint for the Reactor Building Exhaust Plenum
effluent monitor must be redetermined to account for the source temm
associated with the dryvell purge. This is accomplished by following the
methudology of Section 2.1.1, with the following exception:

Q1 must be replaced with a new source term, QCR;
where QCR = f.')1 +q
and where

q = the drywell purge source term, which is the radionuclide concentration
multiplied by the planned drywell purge release rate.
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TABLE 2.1-1

DOSE FACTORS FOR EXPOSURE TO A SEMI-INFINITE CLOUD OF NOBLE GASES*®

Nuclide  y-Body*** (K)
Kr-85m 1.17E+03%0es
Kr-85 "t 1.61E+01
Kr-87 5.92403
Kr-88 1.47E+04
Kr-89 1.66E+04
Kr=90 1.56E+04
Xe=131m $.15€+01
Xe=133m 2.51E402
Xe-133 2.94E+02
Xe~135m 3,126403
Xe-]35 1.81F+03
Xe-137 1.426+03
Xe-138 8.8%+03
Ar=4l 8.84E+03

B=Skin®***(L)

1 . ‘“003
1.34E+03
9.73E+03

2.37E+03
1.01F+04
7.29E+03

4.76E+402
9.94E+02
3.06E+02

7.11E+02
1.86E+03
1.22£+04

4,13€+03
2.69E+03

*values taken from Reference 3, Table B-l

*® mrad-m>

wCi=yT

*e* mrem-m>

pCiyr
®see | 176403 = 1.17 x 10°

0DOM, Fermi-2
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y-Rir**(M)

1.23E+03
1.72€+01
60 1K’03

1.52E+04
1.73E+04
1.63E+04

1.56E+02
3.27E+02
3.53E+02

3.36E+03
1.926+03
1.51E+03

9.21E+03
9.30E+03

B-Air**(N)

1.97{003
1.95€+03
1.03E+04

2.93E+03
1.06E+04
7.83E+403

1.11E+03
1.48E+03
1.05€+03

7.39€+02
2.46E+03
1.27E+04

4,75E+03
3,.28E+03



TABLE 2.1-2

GASEOUS RELEASE PATHWAY FLOW RATES

Release Pathway

1. Roacgqr. Building Exhaust Plerwm

(D11-N407)

2. Standby Gas Treatment System
(D11-N4D6A and B)
3. Radwaste Building Ventilation

(D11-N&03)

4. Service Building Ventilation

(D11-N4D5)

3. Turbine Building Ventilation

(D11-N4D&)

6. Onsite Storage Building Ventilation

(D11-N508)

* Reference 5

0DOM, Fermi-2
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2.2 GASEQUS EFFLUENT DOSE RATE AND UOSE CALCULATIONS

Initial controlling receptor selection is consistent with the 1983 land use
census.

2.2.1 UNRESTRICTED AREA BOUNDARY DUSE RATES

2.2.1.a Ogse Rates Due To Noble Gases

For the purpose of implementation of STS 3.11.2.l.a, the dose rate at the
unrestricted area boundary due to noble gases shall be calculated as follows:

0, = total body dose rate at time of release (mrem/year)

= ; z
EC I O Q)

0 = skin dose rate at time of release (mrem/yr)

(NOTE: terms defined previously in Section 2.1.l)

In the event of simultaneous releases, dose rates shall be summed to assure
that dose rate limits are not exceeded.

2.2.1.b Dose Rates Due to Radioiodines, Tritium, and Particulates

Organ dose rates due to radioiodines, tritium, and all radioactive meterials
in particulate form with half-lives greater than eight days, will be calculat-
ed for the purpose of implementation of Technical Specification 3.11.2.1.D as
follows:

D = Organ dose rate at time of release (mrem/yr)

'
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e

3

io

= the highest annual average relative concentration in any sector at

the site boundary. (The highest annual average or the annual average
determined for the particular release point may be used.)

= 4,186 x 107 € sec/n® in the NW sector (highest annual average)

= organ dose parameter for organ o0 and radionuclicde i, (mrem/yr per
uCUm’) for inhalation determined as follows:

P‘o = K (BR) Wio

and where

constant of unit conversion, 106 pCi/ZuCi

x
"

2

breathing rate for child age group

= 3700 m/year (Table 2.2-10) (from Reference 3)
DF, = inhalation pathway dose factor for child age group for
organ o and radionuclide i (Table 2,2-2) (from Reference 3)

io

= release rate of non-noble gas radionuclide i (required by Technical

Specification 3.11.2.1.b)@uCi/sec) for the type of release under
consideration.

NOTE: In order to assure that potential dose rates (pre-release) to an
organ due to radioiodine, tritium and particulates in simultane-
ous Qaseous releases from the site do not exceed 1500 mrem/year
as specified in Technical Specification 3.11.2.1(b), potential
organ dose rate Do must be limited as follows:

D, + (B x SF) < 1500 mrem/year

00O, Fermi-2 2.0-8
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where B and SF are assigned the same values a. were used in Section
2.1 for the release source pathway under consideration. To further
ensure that dose rate limits were not exceeded, (post-release) dose
rates from simultaneous releases shall be summed.

2.2.2 UNRESTRICTED AREA AIR DOSE AND DOSE TO INDIVIDUAL

2,2.2.a Air Dose in Unrestricted Area

For the purpose of implementation of Technical Specifications 3.11.2.2 and
3.11.2.4, the air dose in unrestricted areas shall be determined as follows:

DY = air dose due to gamma emissions from noble gas radionuclicde i (mrad)

e 3.17x10°° §[041 7 ]

where
3.17 x 102 = the fraction of one year per one second
'Y = cumulative release of noble gas radionuclide i over the period of
interest (uCi) for the type of release under consideration.
"1 = defined in Section 2.1.1

) « 4,186 x 10°6 sec/m® in the NW sector (This is the highest
annual average; the annual average for the particular release point
may be used if desired).

(3a = air dose due to beta emissions from noble gas radionuclide i (mrad).

.« 3.17 x 1078 ’i[u1 7 1]

N1 = air dose factor due to beta emissions from noble gas radionuclide i
(mrad/yr per uCi/m’ from Table 2.1-1).

00O, Femni-2 2.0-9
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2.2.2.b Dose To An Individual In Unrestricted Area

Dose to an individual from radioiodines, tritium, and radioactive materials in
particulate form will be calculated for the purpose of Implementation of
Technic.l Specifications 3.11.2.3 and 3.11.2.4 as follows:

DJ . = dose to an organ of an individual from radioiodines, tritium, and
radjonuclides in particulate form (mrem).

« 317x10°

where

3.17 x 10°°

00O, Fermi-2
2673%W/0051w, 05/24/84

% [ " § (Raspy hi)]

= fraction of one year per one second.

= pathway-dependent relative dispersion for
unrestricted areas at the controlling sector.

= annual average relative dispersion parameter for
location of controlling critical receptor.

X/0' applies to 4nhalation and all tritium
pathways only. (For all tritium pathways, the

By’ source term is limited to tritium.)

= 2.686 x 107 sec/m 4in the WNw section for
innalation and all tritium pathways.

= annual average deposition parameter for location
of controlling (critical) receptor.

D7Q' applies to all other pathways.

e 2.76% x 10° n? in WNW sector for all other

rathways.
2.0-10




(NOTE: One or both dispersion values (X7Q' and/or D7Q') may be
required in the determination of organ doses to an

individual depending upor the organ dose pathway present
and applicable to the critical receptor.)

W' = cumulative release of radionuclide i (required by Technical Specifi-
cation 3.11.2.3) over the period of interest QCi). (For tritium

pathways, the T ' source term is limited to tritium.)

Ru” = pathway-specific, individual age-specific, organ dose factor for
radionuclice i, pathway p, organ j, and individual age group, a.
The controlling individual age group and the dose Dathways are

determined through the Land Use Census for the site. R“pj is
determined as follows:

(NOTE: At Fermi-2 Plant the controlling receptor is an infant.
The dose pathways are inhalation, ground-plane, and
Qrass-goat-milk).

Inhalation Pathway Factor

3
RliDJ = K'(BR). (D‘A“). mrem/yr per yCi/m
where
K' = constant of unit conversion 106 pCi/uCi

(lR). = the breathing rate for a particular age group in n’/yur from

(NA = the inhalation dose factor for receptor age group a and for
radionuclide i, in mrem/pCi from Tables 2.2.-1 through 2.2-4.
(Infant, Table 2.2-1)

15
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Sround-Plane Pathway Factor

-t
Ratpy = K'K" (SF) (DFGyy) ((1-e . )Ay) (m? mrem/year per uCi/sec)

K' = constant of unit conversion, 10‘ pCiACk.

K* ° = constant of unit conversion, 8760 hr/yr.

SF* = shielding factor, 0.7 (dimensionless)

OFGy = ground plane dose conversin factor for radionuclide i (same for
all age groups) (mrem/nr per pcua"') Table 2.7-9.

Ay = decay constant for radionuclide i.

t = exposure time, 4.73 x 10" sec (15 years).

Grass-Goat-Milk Pathway Factour

-) ‘h
Q) tr, Qe t e sth]| ot
Mgy * K Tt F(mony ), |2 o Pt

i - p ©

(nzw/yr per uCi/sec)
where

(NOTE: Fermi«2 Plant Site~Specific values are included in parentheses follow-
ing each gefinition.)

K' =@ constant of unit conversion, 10® pCiAct.

g » the goat's consumpiion rate, in kg/day (wet weight).
(6)

u» » the receptor's milk consumption rate for age group o , in liters/yr
from Table 2.2-10.
(infant - 330)

0DOM, Fermi-2 2.0-12
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Y = the agricultural productivity by unit are« of pasture feed grass, in

p
kg/m2,
(0.7)
Y = the agricultural productiviiy by unit area of stored feed, in kg/mz.

(2.0)

F = The'staple element transfer ccefficients, in days/liter.

by = fraction of deposited activity retained on feed grass.

(1.0 for radioiodines; 0.2 for particulates)

(DFI.‘.j ). = the organ ingestion dose factar for the ith radionuclide for
the receptor in age group a , in mrem/pCi from Tables 2.2-5
through 2.2-F,

(intant - Tatle 2.2.5)

Ay = the decay constant for the ith radionuclide, in sec‘l.

x' = the decay constant for removal of activity on leaf and plant sur-
faces by weathering, 5.73 x 10~/ sec™t (corresponding to a 14
day half-life).

tr = the transport time from pasture to goet, to milk, to receptor, in
sec.

(1.73 x 10%)

t',) = the transport time from pasture, to harvest, to goat, to milk, to
receptor, in sec. (7.78 x 16%)

fp = fraction of the year that the goat is on pasture (dirensionless).
(.5)

f' = fraction of the goat feed that is pasturc grass while the goat is
on pasture (dimensionless).

(.5)
ODOM, Fermi-2 2.0-12
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For tritium in milk, the grass-goat-milk pathway factor is a special case due

to the fact that the concentration of tritium in milk is based on airborne
concentration rather than deposition:

Ryspy = K'K™F QU (OFL, ). [0.75(0.5/H)] (mren/yr per WCi/m>)
where :
K, = @ constant of unit conversion, 103 on/kg.
H = gbsolute humidity of the atmosphere, in gm/m’.
(8)
0.75 = the fraction of total feed that is water.
0.5 = the ratio of the specific activity of the feed grass water to the

atmospheric water.

and other parameters and values are given above.

2.2.2.c Dose Calculations To Support Other Specific Technical Specifications

For the purpose of implementing STS 6.7.1.9 dose calculations wili be per-
formed using the above equations with the substitution of average meteoroclogi-
cal parameters for the period of the report, and the appropriate pathway
receptor dose factors (Raipj)' (values for Rup_j are determined in
accordance with Section 2.2.2.d.)

For the purpose of implementing STS 6.9.1.11, dose calculations may be per-
formed using the above equations with the substitution of the dispersion para-
meters (X/Q, D/Q) which are concurrent with actual releases, ard the aporopri-

ate pathway receptor dose factors (R“pj). (values for R“p_j aré deter-
mined in accordance with Section 2.2.2.d).

0DOM, Fermi-2 2.0-14
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For the purpose of implementing STS 3.12.2, dose calculations may be per-
formed using the above equations substituting the appropriate pathway receptor
dose factors (MDJ) and the appropriate dispersion parameters for the loca-
tion(s) of interest. Annual average dispersion parameters (6 month average
for D/Q) may be used for these calculations. (Values for R j are deter-
mined in accordance with Section 2.2.2.d).

aip

2.2.2.d Additional Pathway Dose Factors

o —

For the purpose of implementing STS 6.9.1.9, 6.9.1.11 or 3.12.2, it may be
necessary to calculate individual doses due to gaseous releases via exposure
pathways other than ground plane, inhalation, and grass-goat-milk pathways
presented in Section 2.2.2.b. Methodology for calculating doses due to
gaseous releases via the grass-cow-milk, grass-cow-meat and the vegetation
patnwa)"is the same as was presented in Section 2.2.2.b. However, Raipj is
pathway-dependent and is ralculated for the remaining pathways as follows:

Grass-Cow-Milk Pathway Factor

A §
Q) AL
Ruipy * * LY falEIONy ), gk o —yt=

(mzmrem/yr per uCi/sec)

where
(NOTE: Parameter values given in parentheses are to be used in lieu of
site-. ecific values. (Reference 3.))

K' = a constant of unit conversion, 106 pCiACi.

& = the cow's consumption rate, in kg/day iwet weight).
(50)

U.p = the receptor's milk consumption rate for age group a , in liters/yr
from Table 2.2-10.

*NOTE: These pathways do not presently exist. Methodology is presented for

use in the event that subsequent land use census results indicate
such a requirement.

00O, Fermi-2 2.0-15
2673%/0051W, 05/24/84




Y = the agricultural productivity by unit area of pasture feed grass, in
2

kg/m*©.

(0.7)

Y = the agricultural productivity by unit area of stored feed, in kg/mz.

(2.0)

F B Thg. stable element transfer coefficients, in days/liter.
’ (se2 Table 2.2-11.)

r = fraction of deposited activity retained on feed grass.
(1.0 for radioiodines; 0.2 for particulates)

(Dq'ij)a = the organ ingestion dose factor for the ith radionuclide for
the receptor in age group a , in mrem/pCi from Tables 2.2-5

through 2.2-8.

A i = the decay constant for the ith radionuclide, in sec'l.

A, = the Oecay constant for removal of activity on leaf and plant
surfaces by weathering, 5.73 x 10'7 sec'l (corresponding to a
14 day half-life).

tf = the transport time from pasture to cow, to milk, to receptor, in
sec.
(1.73 x 10°)

"n = the transport time from pasture, to harvest, to cow, to milk, to
receptor, in sec. (7.78 x 10%)

fp = fraction of the year that the cow is on pasture (dimensionless).
(0.5)

f‘ = fraction of the cow feed that is pasture grass while the cow is on
pasture (dimensionless).
(0.5)

0DOM, Fermi-2 2.0-16
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For triiiun in milk, the grass-cow-milk pathway factor is a special case due
to the fact that the concentration of tritium in milk is based on airborne
concentration rather than deposition:

Ratpy = K'K'"F QU JOFL ), [0.75(0.5/W)] (mren/yr per uCi/n’)

where:
new = a-constant of unit conversiin, 103 gm/kg.
H = absolute humidity of the atmosphere, in gm/m’.

(8)
0.75 = the fraction of total feed that is water.

0.5 = the ratio of the specific activity of the feed grass water to the
atmospheric water.

and otner parameters and values are given above.

Grass-Cow-Meat Pathway Factor

-\ .t
' Q-(Ua ) ‘—fpfs (l-fpfs)e in e'litf
Raipj = K T_LioA'Ff(r)(Dﬂ'ij)a ljp + Y,
(mzmm/yr per uCi/sec)

where

(NOTE: Parameter values given in parentheses are to be used in lieu of
site-specific valies. (Reference 3),

K' = a constant of unit conversion, 10% pCi/.Ci.
°F = the cow's consumption rate, in kg/day (wet weight).

(50)

0DOM, Fermi-2 2.0-17
26730/0051W, 05/24/84




ap

= the receptor's meat consumption rate for age group a , in kg/yr from
Table 2.2-10.

= the agricultural productivity by unit area of pasture feed grass, in

kg/mz.

(0.7)

= the agricultural productivity by unit area of stored feed, in kg/mz.
(2.0)
= The stable element transfer coefficients, in days/kg.

(see Table 2.2-11.)

= fraction of deposited activity retained on feed grass.
(1.0 for radioiodines; 0.2 for particulates)

(DF’LU)a = the organ ingestion dose factor for the ith radionuclide for

the receptor in age group a , in mrem/pCi from Tables 2.2-5
through 2.2-8.

= the decay constant for the ith radionuclide, in sec-l.

= the decay constant for removal of activity on leaf and plant sur-
faces by weathering, 5.73 x 10"7 sec'l (correspondiny to a 14
day half-life).

= the transport time from pasture to cow, to meat, to receptor, in
sec.
(1.73 x 108)

= the transport time from pasture, to harvest, to cow, to meat, to
receptor, in sec. (7.78 x 108)

= fraction of the year that the cow is on pasture (dimensionless).
(0. 5)
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f = fraction of the cow feed that is pasture grass while the cow is on

pasture (dimensionless).
(0.5)

For tritium in meat, the grass-cow-meat pathway factor is a special case due
to the fact that the concentration of tritium in meat is based on airborne
concentration rather than deposition:

RGL;J = K'K"‘FfQFU.p(fLiJ)‘ [0.75(0.5/H)] (mrem/yr per pCi/m’)
where:
K'® = a constant of unit conversion, 103 gm/kg .
H = absolute humidity of the atmosphere, in gm/m’.
(8)
0.75 = the fraction of total feed that is water.
0.5 = the ratio of the specific activity of the feed grass water to the

atmospheric water.
and other parameters and values are given above.

Vegetation Pathway Factor

r l B & Astn
]

R"J = K W) (U"Lij)‘ U‘fle +U‘sfge
where

(NOTE: Parameter values given in parentheses are to be used in lieu of
site-specific values. (Reference 3))

K' = a3 constant of unit conversion, 106 pCi/ZuCi.
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u“ = the consumption rate of fresh leafy vegetation by the receptor in
age grouwp a, in kg/year.
(See Table 2.2-10))

u“ = the consumption rate of stored vegetation by the receptor in age
group a, in kg/year.
(See Table 2.2-10))

'ﬁ. " = the fraction of the annual intake of fresh leafy vegetation grown
locally.
(1.0)

'g = the fraction of the annual intake of stored vegetation grown locally.
(0.76)

t!. = the average time between harvest of leafy vegetation and its consump-

tion in seconds.
(8.6 x 10%)

th = the average time between harvest of stored vegetation and its consump-
tion in seconds.
(5.18 x 10°)

Y = the vegetation areal density, in kg/mz. (2.0)

(DFL1 j ). = the organ ingestion dose factor for the ith radionuclide for

the receptor in age group (a), in mrem/pCi from Tables 2.2-5
thmh 202‘80

xi = the decay constant for the ith radionuclide, in sec'l.

x' = the decay constant for removal of activity on leaf and plant sur-
faces by weathering, 5.73 x 1077 sec™? (corresponding to a 14
day half-life).
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For tritium in vegetation, the vegetation pathway factor is a special case due
to the fact that the concentration of tritium in vegetation is based on air-
borne concentration rather than deposition:

Rygpy = K'K"(Ugfy & U F) (OFL, ). [0.75(0.5/H)) (nrem/yx per uCi/m>)
where :
K'»' = .a.t.:onstant of unit convercion, 103 om/kg.
H = absolute humidity of the atmosphere, in om/m’.
(8)
0.75 = the fraction of total vegetation that is water.
0.5 = the ratio of the specific activity of the vegetation water to the

atmospheric water.

and other parameters anc values are given above.
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2.2.3 METHODOLOGY FOR GASEOUS DOSE PROJECTIONS
(To Determine Necessity of Operating Gaseous Radwaste Treatment System)

The NRC requires that dose projections be performed to indicate whether cumu-
lative doses over a thirty-one (31) day period are likely to exceed 25% of the
annual design objective dose limit adjusted to a thirty-one (31) day period.
The 25% actuation levels of C.3 mrem to any organ, 0.2 mrad gamma air dose,
and 0.4 mrad beta air dose were selected by t'e NRC based on their
cost-benefit inalysis for operation of radwaste systems. when the thirty-one
(31) day projected dose exceeds 0.3 mrem to any organ, 0.2 mrad gamma air dose
or 0.4 mrad beta air dose, operation of appropriate portions of the radwaste
systems would be required.

When the percent of the guarterly limit exceeds 4% for any organ, gamma air
dose or heta air dose (i.e., the cumulative organ dose exceeds 0.3 mrem, the
cunulative gamma air dose exceeds 0.2 mrad or the cumulative beta air dose
exceeds 0.4 mrad) determine the thirty-one (31) day dose projection as follows:

— e

D
s Y air(accumulated)
bl 5 | [3]

yair(prj)

-

. 4
gair(accumulated)
Qairery) = L X ¥ o [>1]

" O
tb(accumulated)
Otoiprj) e X }‘[31]

[Do(acc;nulated ):|,({3 l]

Colpri) -

where

Dyair(accunulated) = the cumnulative total air dose due to gQamma
emissions for the current quarter plus the release
under consideration for the particular reactor
unit.

00OM, Fermi-2 2.0-22

2673W/0051W, 05/24/84




Dlur(occunulutcd)

D

Do (accumulated)

If activities

tb(accumulated)

= the cumulative total air dose due to beta
emissions for the current quarter plus the release
under consideration for the particular reactor
unit.

= the cumulative total body dose for the elapsed
portion of the current quarter plus the release
under consiceration for the particular reactor
unit.

= the cumulative organ doses for the elapsed portion
of the current quarter plus the release under

consideration for the particular reactor unit.

= the number of days into the current quarter to the
nearest whole day.

planned during the remainder of the 31-Cay period are expected

to contrib ‘e a significant dose and the determination can be reasonably made,
this contribution should be included in the equations:

Dyair(prj )

oaair(prj)
Dtb(prj)

Cotprj)

where

Danticipated

0DOM, Fermi-2

@air(accumlatedil 1
. L X e [JlJ * Dinticipates
EBair(ac:co.r»'mlatedﬂ’,l [31] . D
X anticipated
D
tb(accunulatediL(
. [ X [31] - Danticipated
D
ro(accumlated)]x
A i [31) * Danticipated

= the anticipated organ cose resulting from
anticipated operational occurrences which may
occur in addition to routine releases over the
thirty-one (31) day period.
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1r,

oyair(prj) > 0.2 mrad or DBlir(prJ) > 0.4 mrad

then appropriate portions of the Gaseous Radwaste System shall be
used to reduce radioactive materials in gaseous waste prior to
their discharge.

1f,
Dtb(prj) > 0.3 mrem or Do(prj) > 0.3 mrem
then appropriate portions of the Ventilation Exhaust Treatment

System shall be used to reduce radioactive materials in gaseous
waste prior to their discharge.
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TABLE 2.2-1
INHALATION DOSE FACTORS FOR INFANT*
(MREM PER PCI INHALED)
Page 1 of 3
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€O 58 NU DATA B.71E-07 1.306-26 WD DAY ND DATaA $.95E-04 T.9%E-00
€O &0 ND DATA $.7)E~06 B.41E-0e6 ™D DAY ND DATA D.22E-0) 2.20E-0%
ul &3 2.02E-06 1.46£~05 9.29E-06 NO DaATaA w0 DaATaA 1.49%E-04 1.73E-0¢

ul &5 1.70E=09 2.03(=10 @B.79E~11 ~ND DaAYa w0 DATA  $.80E-06 D.50E-0%
Cu 84 ND DaTa 104E-09 S.53E-10 W0 DATa 2.064E-0% G.04F~D6 1.07E-0S
In o5 1o30E=08% & ,a%E-05 2.22¢-0% WD DATa 2.326-0% A.02E~04 D OTE-DS
In 8% J.O5E~11 @.91E=01 S5.13E-12 WD DaATa 2.87E~11 1.05E-06 9.44E~0¢
AR 2) HO DATA WD DaTa 2.72E-07 WD DATa NC DATA %D DATA LY E-2s

[ Y w0 DatA N0 DaATa 2.80E-07 ™D DaTa N0 DATA N0 DAYA LY E=24

(LN N0 DATA WD Dava L.48E=-08 ND DATA KC DATA w0 DAYA LY E=-2s

28 S w0 DATA 1.380~04 &.30E~05 ND DaATa N0 DaAYA ND DATA  2.17E-Dé
O e N0 DAYa D.90E-07 2.03E-07 NO DaATa NO DATA WD Data 2.426-07
"e 80 N0 Davta 2.29E-07 J.476-07 ND DATA wud DaYa ND DAYa 4. 07608
LN L 2.04E-04 WD DATA 0.15C-06 WD DATH N0 DatTa 1.456-0) &,.57¢-08
$a %0 2.926-02 WU DaATa 1.856=03 WD DATa NC DATS 8.03E-03 9.%E-0%
st 9 $.03E~-08 WND DATA 2.47E-09 W0 DATA N0 DaYa 3.T6E-05 S.24E-0%
L LI 7.506-09 WNO DATA 2.79E~10 WO DATA N0 DaATa 1.70E-0% 1.00E~0s
Y %0 2.3%5(-06 WD DAYA 6.)0E~D8 WD DaTa &0 DATa L.926-04 T.43E-05%
Y 917" 2.%1E-10 wND Dava 9.%0E~12 %O DaATa NC DATA F9%E=08 1.401-00
Yy " 4.20E~-04 &0 DATA 1.126-0% w0 DATa w0 Data 1.756-0) 9.026-0%
Yy 2 1.076-00 WO DaAYA $.29-i0 =0 DATA W0 DPATa R.79E-05 9.041-0%

B P EEE OB OSSR e

® Reference 3, Table E-10.

ODOM, Fermi-2 2.0-25
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TABLE 2.2-1 CONT'C
INHALATION DOSE FACTORS FOR INFANT®
(MREM PER PCI INHALED)

Page 2 of 3

MUCLICE . BOwE LIVER ¥.000v THYRDID  RIDWEY Lunt Cl-LL1

Y %) 1.07E-07 WO DATA  2.91E-09 WD DATA WO DATA  S.46F-0> 1.19E-04
L 1) $.264E-0> 1.99i-05 1.45E-05 %O DATA  2,226-05 1.25€-03 1.5%E-0%
L A 1.076-07 1.83E-08 B.30E~D9 WNU DATA 1.056~08 T.0BE-05 1.00E~04
up 95 1.126~0% 4.59t-06 2.70E-0e NO DATA 3.376-06 J.A2E-04 9.05E-0¢
"0 9% ND DATa 1.18c-07 2.31E-08 WO DATA 1.79E~07 9.63E-05 D.4BE-D5
TC 99=  9.98E-13 2.00E-12 2.66E-11 WO DaATa 2.220-11 S.79(-07 1.45E-0s

Tciol 4.05E-14 S.%8E-14 S.00E-13 WO DATA $.99E=13 &,1TE-DT 6.03E-OY
avliol 1.44E~06 WD DATA 4. 85E-07 NO DATA 3.036=06 3.94[-04 1.15E-0%
aV10% 8.74E-10 NOD DATA 2.93E-10 NO DaATa $.426~10 1.12€-05 3.48E-03
/U106 $.20E-0% WU DaATA T.77E-06 WD DATA 7.61E-05 B9.26E-03 1.17E-04
ACL1I0% T,136-06 S.let-06 I.S5TE-D6 WO DaTa T.806-06 2.62E-03 2.36E-03
TEI25> D.40E-06 1.426-06 4,.70E-OT 1.16E~D& ND DATa 3.19E-04 9.22€-0¢
TE127% 1.196=0% &.93E-06 1.48i=06 D.48E-06 2.68E~05 9.37E~04 1.95E-05
YE127 1.996-0% 6.010~-10 3.47~=10 1.326-09 D.4TE-09 T.I9E-06 1.T74E-0%
TE129* 1.CLE-0% &.350~-06 1.57%6-06 V.91E€-06 2.276-05 1.20E~03 &.93E-0%
TEL29 $.63E=11 2.48F=11 1.36E=11 &,026=11 1.25E~10 2.14E-06 1.80E-05
TEIDI®  7.620=C8 3.93E-08 2.59(-08 6.30(-08 1.09E-07 1.42E-04 B.51E6-05
TE1dl B.268=11 S.BTE~12 D.STE-12 1. 13611 2.85%E~11 1.4T7E-06 S.ATE-0s
TEI1d2 2.66FE-07 1.696=07 1.26E=07 1.99E=07 7T.39(-07 2.4)E-04 V.15€-03
I 130 «,54E-06 9.91C0-%¢ J.98E-06 1.14E-D3 1.09E-05 WD DATA 1.426-0¢
I 1 2.716-05 3.176-05 1.40E~D5 1.06E~-02 J.70£-05 &D Dava T.56E-07
[N B B4 1.21E-06 2.53E-06 B0.99E-07 1.21€-04 2.82€~-06 WO DATa 1.36E~0¢
11y 9.46F-06 1.376-05 &.00E~D6& 2.54E-03 1.60E-05 WD DATa 1.54E-0¢
I 1) 0.52E=07 1.34E-06 4.TSE~DT 3.10E-035 1.49E-06 NO DATA S.21€-07
1 135 2.760~06 S.e3E-06 1.99E-06 4.97E-04 6.05E-Ne WO DATA 1.31€6=00
CS1)s 2.8)E-04 $.026-04¢ S5.326-05 ND DATa 1.%6E-04 S5.69E-05 9.5)E-07
€513e 3.456-05 9.01E~05 J.T8E-D5 WO DATA 4.0)E-05 B.40E-NE& 1.02E-0¢

bbbt LD L b b b -

cs1y 3.926-04 4.37F=D& D,.25E-05 WO DATA 1.2)E-04 S,09E-05 9.53-07
(S 28 1] 3.61E-07 S.58(=07 2.84E-DT7 WD DATA 2.9)E-07 4. 0TE-DE H.24F-07
SaLIN 1.06E-09 Y.03=13 J.07€=11 O DATA 4. 23E~1) 4.25E-06 D.esf-05

00OV, Fermi-2 2.0-26
2673W/0051W, 05/24/84




TABLE 2.2-1 CONT'D
INHALATION DOSE FACTORS FOR INFANT®
(MREM PER PCI INHALED)

Page 3 of 3

© WUCLIDE ° BONE LIVER  T.800Y  THYROID  KIDNEY LUNG Cl=Ltt
BA140  4.00£-05 4.00(-08 1.07TE-D6 WO DATA  9.59(-09 1.14E-03 2.74£-05
Pa1e1  1.126-10 7.700=14 3.55E-12 WO DATA  4.64k-14 2.126-06 3.39F-0¢
Relez  2.84E-11 2.38f-16 1.406-12 WO DATA  1.36E-i¢ 1.11E-08 4.95¢-07
LAL&D 3.61E=07 1.643:-07 D3.08E-28 WO pDaTa nD DaTa 1.20E-04 @.D¢E~DS
L8142  T.36E-10 2.69E-10 6.esf-i1 WO DATA  NO DATA  5.87£-06 4.235£-0%
CE1e)  1.98E-05 1.190-05 1.426-06 WO DATA  3.75t=06 J.e9F-0¢ 1.34£-03

CEle) 2.996-07 1.V0E=0DY 1.SAE-08 WO DATA «.036-08 B.ICE-05 1N.55E-05
SEles 2.206-0) B.05E=04 1.26E-04 WD DATA 3.84E~04 T.03E=N3 1.26E-0¢
PRIG) 1.006=0% 3.74f-0c &.97E-07 NO DATA 1.416-06 J.09(~-04 2.66E-03%
PRIsS 3.626-11 1.326=11 1.7JE-12 O DATa 4. M0E~12 1.15E-06 J3.06E-0¢
L1E R $.676-06 S.81F=06 JI.5TE~07 ND DATA 2.256-96 2.30E-04 2.23E-05
w 187 9.26E-09 &.440-09 2.23E-09 WO DATA ND DATA 2.036-05 2.54E-0%

NP239 2.45E-07 2.3TE-08 1.34E-08 WO DaTa Q. T3L~00 4. 25E-0% 1.VBE-OS

0004, Fermi-2 2.0-27
2673%/0051W  05/24/84




TABLE 2.2-2
INHALATION DOSE FACTORS FOR CHILD*
(MREM PER PCI INHALED)
Page 1 of 3

WCLIDE. . BONE LIVER Y.800v TRYROID  RIDNEY Lune ci-LL!

= ] N0 DATa 3.04E=0T7 D.04E=DT7 3.04¢-07 9.04[=07 3.04E-07 3.04E-07
€ 1 9.706-06 1.826-06 1.82¢-06 1.22€6-08 1.820-06 1.82€-0¢6 1.82E-0¢
ek " 6.”(-00 ‘.’,:'o‘ Q-”!'DO ‘.lSI-OO ‘.)3('(‘0 ‘o,’£-°. Q.’S!"OO
> 3 1.04E=06 V.09E-08% 2.67(~05 N0 DATA NC DATA NN DATA 1.14€-08
cr 51 ND DaATA ND DATA € 17E=08 2.31T=NA 6.%7E-99 &,.59E-08 2.93-07
nN 54 wh DAYa 1.165=05 2.576=De WO DaTA 2.71E-06 &.26E~04 6.197-0¢
LU 1) NU DATA 4. 485~10 0.43E~11 NO Dala $.526-10 3.55C-Cé6 3.3)3(-05
FE 35 1.206-0% 6.00f=00 2.1CE-06 NO DATA wlh DaYTa 3.006=205% TY.75E-07
FE 59 $.590=06 9.C4E-06 4.51L-0C NO DATa 40 DATA 3.43=04 1.91E-D5
CO %8¢ NU LATa 4. 176=07 @8.55E=0T ND DATA NC DATA 2.990~04 9.29E~0¢
€O o0 ND DATa 3.5% =06 6.126-0e N0 Data ND DATA 1.916=03 2.60E-05
Nl o) 2.22E=-04 JO5E-0% Y.56E-D6 ND DATa NC DATA 7.43E-05 1.71E-08
Nl &5 O.fl!-lo T.99E=11 &.44E«11 NN DaATa NLU DATA 2.216-06 2.27E-03
Cu &4 ND DaATa §,.39E-10 2.90C~-10 WO DATA 1.636=09 2.59E-2¢6 9.92E-0s
In & 1.156-9% 3.06E-05 1.S0E-D5 WO DaATa 1.936=0% 2.69E~04 4. 41E-D8
In &3 1.816-11 2.¢1€=11 2.410~12 WO DATa 1.58E=11 3.B4E-D7 2.75€-0¢
CLEN B} ND CATS ND DATR 1.206=07 NN DATa ND Data KD CATA LY E-24

o Re ND DATR NU DATA F.6RE=2T ND DATA NC DATA NC Data LY E-24

(L0 ND DATa ND DatTe 6.04E-09 ND DATA N0 DaTa NO DATa LY E~2s

an ks ND DaTa §.367-0% 3.09E-25> WD Cala ~NC DATa N0 DATa 2.165-08
"e se w0 Dava 1.52€=07 9.90f-08 NO DaATa NC DaATH ND CATa 4.6865-00
"e 69 ND DaATA 9,33E=08 T.85E-0R WD DaTa ~NO Data w0 DATA $.11€-10
(LN L) 1.620~04 ND DATA 4,60E-086 ND DATA NDO Data $.830=04 &,.528-05
$* %0 2.736=-02 wNU Dava 1.74E-03 WD DATa NC DATa 3.99[=D3 9.28E-05
s 9 3.28i=0% ND Cala 1.24-09 KD DATA N0 Data 1.44E-0% &.70F-0%
L LB P4 3.54E-09 ND DATA 1.426=10 WD DATA ND DATa 6.49[-06 &.55E-05
Yy %0 1.11E=086 NO DATA 2.99F-08 ND DATaA NC DaTa T.0TE=-05 V.24E-0%
Y 91" 1.37E-10 ND DatTa &«,98E-12 WO DaTa uD NDAYTa T.60F=D7 &.84E5-0D7
Yy " 2.476-04 ND DATA $.59E=08 O DATa w0 Data T.106-04 &, 9TE-DS
y W2 $.%506-0% N0 Dava V76-10 WO DAYA N0 DAYTa G.AE-CH S, 40E-05

P bl ettt

¢ Refcrence 3, Table E-9.

0DOM, Fermi=-2 2.0-28
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TABLE 2.2-2 CONT'D
INHALATION DOSE FACTORS FOR CHILD®
(MREM PER PCI INHALED)

Page 2 of 3

wCLIDE SUNE LIvER 7.400Y THYRDID  WIDNEY iusc CI-LL1

T - - -

¥y " $.04E-08 ~0 DATA 1.30E-D9% NO DATA N0 DaTA 2.01E-0% 1.0%E~04
Ir 95 9.136-0% 1.13E-0% 1.00E-0% WU DATa 1.616=0% ¢.0)E-D4 1.65(-0%
L ) $.07C=08 Y.34E~09 4.32E-09 NO DaTA 1.056~08 3.06E~05 9.49(-05
LU 3 6.356=00 2.48E-06 1.TY7E-D& WO DaTA 2.33~-06 1.060E-04 1.00{-0%
no e ND DATA 4.66E-08 1.15E-D8 ND DaATA 1.06E-CT7 D.66c~0% V. 42€-09%
YC 99» &.B1E=13 9.41(~13 1.356E-11 WO DaTa 1.376~11 2.57E~-C7 1.30E~-0e

TCi01 2914 2.30E-14 2.915-13 NO DATA 3.92E-13 1.5RE-NT 4 .41F-00
RUID) T.55E=C7 WO DATA 2.90FE-0T WD DATa 1.906-06 1.79E-04 1.21¢-CS
RU1L10S C.13E-10 wU DATA 1.50E~-10 &N DATA J.OJE~ID 4. 3N[~-D6 2.69(-05
ay106 J.6BE-05 NU DATA “«.57E-D6 NO DAY €. 976-05 J.B7E-C3 1.18E-Ds
ACI10" &, 58E-06 3.08E-06 2.47E-D6 WO DATA 3. 74L=06 1.6BE-C3 2.71E-0%
TEI2S% 1.826~06 &.295=07 Q2.47E-DT S5.20:-07 NO DAY 1.29€6-04 9,.1)E-00
YE127# ©.726-06 2.31E=0c OB.1uE=07 1.64E~D6 1.726-05 &.000-0D¢ 1.936-0%
TE1 127 T.49E=10 2.57E=10 1.65E-10 S.30E-10 1.91€-09 2.71F-06 1.52€-0%
TEI29% S.19E=Cé 1.855-06 B.226-07 1.71E=0¢6 1.%6E-05 &.TeE~04 &«.91E~05
"‘2" z..‘!-ll ’o"t’l, .n“t’lz .o.’!"‘ ‘.“t"‘ 7.'!!-07 0..’!'00
TELII® D.63E-08 1.60E-08 1.37E-D8 2.645-08 1.0BE-O7 S.56E-05 0.32E~0%
TELd! 5. 870~12 2.28E=12 1.78C~12 &,%9% =12 1.99C~=11 S.595E-07 3.60E-07
16132 1.30E=07 7.36E-08 7T.126-0¢ @8.58(-08 &.T79(-07 1.02¢-04 3.T72€-05
1 130 2.216-D6 &.635-00 2.2RE~D6 &.99i-04 6.61t-0c NN DATA 1.385-00
1 13 1.306=C% 1.306-0% 7.37E-0s 4.39F-03 2.13%-0% WO DATA T.606-07
1 1y $.726=-07 1.105-086 S$.07f-D71 S5.23E-05 1.69i-Ce N0 DATA B.6%E~-07
I 133 4. 48[~0¢ 9.49.-06 2.00E-0D6 1.06(~N03 9,13E-0¢6 WO DATa 1.406-08
1 13 3.1TE=07 S.845=07 2.6%E~07 1.°7E-D05 0.92€-NT7 WD DATa 2.%80E-07
1 1) 1.336-06 2.08f=06 1.12€6-086 7.14C=04& D.828~0¢6 ND DATA 1.20€-08
498 1} 1.766-04 2.74(~0¢ 5.0TE~05 w0 DaATA 8.936-0% D.27E-D0S5 1.04E-De¢
4301 1.76E-0% &,.02E-0% J.14E-D5 WO DaTa 2.58E-25% D.93E~06 1.13E-0e
cs1y? 2.65E~04 2.23F-064 J.47F-D5 ND DATA T.63E~0% 2.81E~D5 9.78E-07
Cs138 1.71E=07 2.276-07 1.50E-DT WD DATA 1.68E-07 1.04E-080 T.2%-08
[ TRR L) C.90E~10 2.08F-13 1.4%-11 ™D DaYa 2.93-13 1. 56E~08 1.%6F-05

00OM, Fermi-2 2.0-29
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TABLE 2.2-2 CONT'D

INHALATION DOSE FACTORS FOR CH1.D*®

(MREM PER PCI INHALED)

RIDNEY LU Ci=tLt

’.1!(-0’ 4. T1E-Ds 275608
2.%6E~=14  T.09E-0T7 TV.44E-D0
V.87TE=1% &, 44E-DT7 T.41F-10

4. 9E-05 6.108-0%
2.35¢-06 2.05E-0%
1.ATE-04 1.5)E~0S5

WD DATA
ND DATA
!.3!!006

B.44E-DS
lo°’!'°~
2.6)E~03

l.lbt*bl 3.12E-05
3.23(-03
1.1TE~D4

3.1TE-04
8.11¢~-07

2.64E~12 &.2)E-NT 5.328-08
1.306~06 O0.uTE~05 2.22F-0%
NC DATA 1-11E-05 2.48E~0%

2.63E-08 1.97E-05 1.T3E-OS

Page 3 of 3
. WuCLIUE  BUNE LIVER  T.80DY  TwYRDID
84140 2.006=0% 1.75(-08 1.17€-06 MO DATA
BAl&1  $.290-11 2.956-14 1.72F-12 WD OATa
88162  1.3%6-11 9.73C-15 T.54C~13 WO CATa
Lals0 1.74E-07 6.08E~080 2.04E~08 WND DATA
La162 3.SOE-1C 1.11C=10 J.49E-11 WO DATA
CEI&1l  1.08E=05 $.286-06 1.836-07 WO DATa
CE143  9.89E-08 $.376-08 7.776-89 WO DATA
CEles  1.836-D3 $.72(-Ds 9.776-05 ™0 DATA
PR14)  4.99E-0¢ 1.50f-06 2.4TE=0T NO DATa
PRIGE  1.81E=11 &.99:-12 0.106-13 WO DATA
WDI&7  2.92t-06 2.36E-06 1.84E=DT ND DaTa
W 187  4.416-09 2.61E=09 1.17F-09 WD DATA
WP2)S  1.26E-07 @.04€-0" &.35(-09 w0 DATa
0DOM, Fermi=-2 2.0-30
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TABLE 2.2-3
INHALATION DOSE FACTORS FOR TEENAGER®
(MREM PER PCI INHALED)

Page 1 of 3

SUCLICE. SO~E Livin T«.800Y TuYRDID RIDNEY Lune Cl-101

= & e -~ e - - - - - -
- 3 N0 DaAYa 1.59E=0T7 L.99 =07 1.99~07 1.59F=07 1.99E-07 1.%9%E-07
T 1s D.2%E=06 $.CE~D7 S.09 D7 S.09~07 4.09~-07 4.09-07 ».09¢-07
wa 24 B72€6-06 1.728~06 J1.726-06 1.726-086 1.72€6-06 1.7V2E~06 1.72E-0¢
L I 2.30E-04 1.37c~0> B.95E-06 ND DAY NC DaTa ND DATa 1.16F-03%
cr 51 NO DaTa ND DATA 1.69F=08 9.37E~-09 D.84E-P9 2.62E-0¢ )D.75E-07
LU T ND Data .37 =08 1.05E-086 ND DATA 1.996=086 2.48E-04 B.35E-06
"5 56 ~ND DaTa 2.012¢«10 3.15E~11 WU DaTa 2.24E~10 1.90E~D& T.i8E-0¢
FL %5 . 18006 2.986~0¢ ©.93E-D7 WD Datva ND DLaTa L.55E~05 7.9%9¢-07
FE %3 1.995-086 4.02i~06 1.79f-06 WD DATA ND DaTa L.91F=0&¢ 2.23E-05
€O §° ND DATa .59 =07 J.47E-DY ND DATa ND DATA L1.08E-04 1.19F-0D%
€U o0 ND CAaTa 1.876-Ce  2.485-08 WO DATA ~NC DATA 1.09E~D3 3.24F-05
LI ¥ ) V25605 S5.4)FE~06 2.476-06 N0 DaATa N DATA J.04E-05 1.77E-0¢
wul 4> 2.V3E-10 J.ubfF-11 1.59E-11 WD Dava NO DATA 1.17E~D6 &4.59E~0¢
Cu &4 N0 DaATa 2.56E-10 1.0eE~-10 NO DATa 8.01E~10 1.3%~-06 7T.68£6-08
I~ o5 4.B2E6-06 1.0YE-C5 TY.80E-0& WO DaTa 1.08E~0% 1.55E-04 S.83E-0¢
™ oy $.04E~12 1.15F~11 @S.0T7E~1) WD DaTaA T3IE-12 1.9BE-0Y Y.56F-00
ar 33 ND DaTa D DaTa 4.30[~-C0 WD DaATa N0 OATa NO DAYA LY E-24
L NO DaTa KU DATa $.41E-08 ND DaATa NC DAY ND DaATa LY E-2¢
AR 85 ND DATa N0 DATa 2.29C-09% ND PaATa ND DaTa ND DATA LY E=24
e 80 NO DaTa 2.3R8E-05 1.05E~05 WND DaATA NC DATa ND DaTa 2.21E-08
as 93 w0 Data .02E-08 D.AUE-D8 WD DaTa ND DAT: NDO DATaA 3.65E~1%
LU WD Data 4.4C%=N8 2.91E-08 ND DaATaA NC DaTa ND Data 6, 228-17
L L L $S.43E-C5 WO DaTa 1.56E-N6 WD DATA NC DaTa J.C2E~0& 4 ,.04E-DS
L L 1.35€-02 WO DATa 8.356~04 WNO DaTa ND Data 2.08E-03 9.5¢E-05
L L0} J.10E~-08 WO CaATa 4. 39C-10 WD Data ND DaTa T.959E~086 D.24E-0%
st 92 1.19E=C9% WO Cava $S.08E~11 WD Data NO DavTa 3.4%€-06 1.49E-05
Y %0 3.736-07 WD DaTa 1.006-08 ND DaTa ND Davta 3.66E~05 $.99F-05
Y 9i¥ 4&.83(-11 NO DAYa 1.77E-12 W™D DATa ND DaTa 4.00E-0Y D3.TT7E-D9
Yy % 8.24E-05 ™D Darta 2.216-25 w0 DaATa WD DaTa D.OTE~C4 S$.11E-0%
Yy w2 1.04£-0% w0 Dava $.36E-11 WD DaTa ND Dava D.)5E~08 2.08E-05

¢ Refazrence 3, Table E-8.

0DOM, Fermi-2 2.0-31
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TABLE 2.2-3 CONT'D
INHALATION DOSE FACTORS FOR TEENAGER®
(MREM PER PCI INHALED)

Page 2 of 3

wUCLIDE  BOWE LIVER 7,800  TWYAOID  KIDWEY LU cl-iLl

v 93 1.69E-08 WD DATA  4.65E-10 WO DATA WO DATA  1.O4E-08 7.24i-0%
T 95 1.826-08 $.73E-06 3.9¢E-06 WO DATA  £.42E-06 D.36E-04 1.86E-03
I8 37  1.726-08 3.40E-09 1.STE-D9 WD DATA  $.15£-09 1.62€-05 7.88-05
N 95 2.320-06 1.296-26 T7.08E-07 WO DATA  1.25£-06 9.39E-05 1.21€-0%
WD 90 O DATA  2.11E-08 4.03E<09 ND CATA  S.14E-08 1.92E-C5 3.38€-03
TC 9% 1.73E-13 6.AX(-1) 6.24E=12 WND DATa  7.206-12 1.44E-07 7.44E-07
TC101  7.406-15 1.056=14 1.03€=1) WO DAia  1.90E-13 8.34E-08 1.006-14
auiold 2.6)6-07 WD CaATa 1.12F=D7 WO DATA 9.29(~-07 9.79E-0% 1.36E~08
|UIDS 1.40E-10 WU DATA $.426-11 NO DATA 1.76E-10 2.276-06 1.1)E~0S
RUI06  1.236-05 WO DATA  1.5SE=D6 WO DATa  2.38E-0S 2.01E-03 1.20€-04
4C110% 1.73E-06 1.64T-06 9.99E-07 WD DATA  3.13E-06 B.44F-0¢ 3.41£-03
TEL29> 6.106-07 2.806-07 8.34E<08 1.TSE-OT WO DATA  6.706-05 9.38E-0¢
TEL2TH  2.236-06 1.C20=06 2.73E-07 $.4RE-O0T 8.176=06 2.0TE-04 1.99E-0%
TE127  2.516-10 1.16F=10 S$.52C=11 1.776=10 9.10E-10 1.40E-06 1.01€-0%
L l2em  1.76E-06 8.23(-07 2.81€-07 $.726-07 6.496-06 2.47E-04 $.06E-05

TEL129 S.07E-12 &.228~12 2.20E-12 e.4RE-12 D.32€6-11 4.126-07 2.02€~07
TEI3LY 1.23E-08 7.51C-09 S5.03E-09 9,06E-09 $.49E-08 2.97E-05 T.TeE-05
TELD] 1.976=12 1.04C=12 6.30E-13 1.5%5E-12 T.726-12 2.92E-CT 1.E69E-09
T2 €.S0E~0F V.0)E-08 2.74E~08 J.0TE-08 2.44E-07 $.61E~05 S.T9E-05
1 130 7.806-07 2.245-06 0.90E-07 1.86E-04 J.44E-0¢ ND DATA 1.14E=-0¢
I 1 6€,636-06 6.14E-06 3.30f-0Dec 1.83E~-03 1.0%E-0% NO DATA 8.11F=-07
11 1.99E-07 S$.&7E=07 1.9TE=0T 1.89€-05 B.e5E~07 NO DATA 1.59E-07
11y 1.526-06 2.36f-06 7.78E-07 3.85E-04 &.49E-08 ND Data 1.296-08
1 1) 1.11E=07 2.90E-07 1.050=07 &.94E-08 &.58E-07 &0 DaTa 2.55€-09
13 €.026-07 1.18[~0p &.36E-07 T.76E-05 1.86E-06 WO DATA 8.69E~-07
CS1de €.20i-05 1.41E-04 e.00E~05 NO DaT4 4.696-05 1.83E-05 1.228-0s
Csive 6.44E-D6 2.42i-05 1.71E-0% WO DaTa 1.386~-0% 2.22€6-06 1.360-0¢
cs1y 8.30E6-05 1.06E~06¢ 3.89E-05> WD DaYA 3.806-0% 1.51€-05%5 1.08E-D¢
cs1yn $.026-08 1.07€-C7 $.58f-08 &0 DATA 8.28E-08 9.84E-0% D.)RE-1]
Balidn 1.676=10 1.106-1) &.076-12 =D DaTa B.11E~1) 8.08(-07 B8.08E-07

0DOM, Fermi-2 2.0-32
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TABLE 2.2-3 CONT'D
INHALATION DOSE FACTORS FOR TEENAGER®
' (MREM PER PCI INHALED)

Page 3 of 3

wsutLiot | 1013 LIvER T.900Y THYRDID  RIDNEY wUNC Cl=-LLd

SALI4D  S.04E-D8 B.30E-09 4.40i-0T WO DATA 2.05E=00 2,.54E-04 2,.04E-05
Salel 1.78E~11 1.326=14 95.93E-1) ND DATA 1.236=14 4. 11E-O7 9,.33E-14
aale? €. 02E-12 4,8)E-15 2.04F<-1) NO DaTA 3.92E~15 2.)9E-0T S5.99¢-20
LAals0 $.99E-08 2.950-08 T.826-09 WO LATA  NO DaATa 2.686~05 6.09E-0%
LAVe2 1.200=10 $.31E~11 1.32E=1i WO DATA  NO DaTA 1.27€-086 1.500~0¢
CEle] 3.35E-06 2.37~08 2.7TIE~OT NO DATA 1.11E=06 T.6TE-D5 1.58E-05
CEl14) 3.326-00 2.426-08 2.706-09 WO DATA 1.006-08 1.63E-0% 3.19E-0%
CEl4s 6. 11E=04 2.53E-04 B.28[-05 NO DaATa 1.51E~06 1.67E~03 1.08E-04
PRL&) 1.676=C6 6.64E~-07 B.20E-08 N0 DaTa 3.86E-07 6.04E-C5 2.67E-05
PRI&s $.376-12 2.206-12 2.72€-13 NO DaTa 1.268-12 2.19E-07 2.94E-14
NDI4T 9.03E-07 1.07i~06 6.41E-08 NO DATA $.296-07 &.6%5E-25 2.28F-05
v 87 1.90E=09 1.225-09 &,296-10 WNO DATA WO DATA $.92E-06 2.21E-05

w239 A.2%E-08 5.99E-09 2.21E-09 MQ DATA 1.256-08 B.11E~-D4 "1.65E-0%

00CM, Fermi-2 2.0-33
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TABLE 2.2~4

INHALATION DOSE FACTORS FOR ADULTS*
(MREM PER PCI INHALED)
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wUCLICE .  BONE LIvEr Y.AQ0CY THYADID  KIDNMEY LunG e1-LL!

- 3 WO DAYTA 1.500-07 1.50F=07 1.90E6-C7 1.90E~07 1.90E-07 1.38¢6-07
€ 1s 2.27C-00 &.26E~07 4. 206F~0T7 &.24£-07 4.260-07 AL26E-07 4, 24E-07
WA 24 1.206-06 1.206-06 1.20E-06 1.20E-0¢ 1.206=06 1.28E-06 1.206-04
L} 1.656-04 9.64E-06 o.26E-0D6 NO DATA  NC DATA ND DATA 1.08E-05
cr 51 NO DATA  ND DATA 1.25E-08 T.44F-09 2.0%E-09 1.80E-0¢ 6, 1%E-07
ny 54 ND DATA  &.95(-0¢ T.87E-07 WO DATA 1.236=06 B.T7SE-04 9. 0T7E-0¢
LU 1 NU DATA 1.55 <10 2.29E-11 ~O DaATa 1.636~10 1.'0E-08 2.953E-0¢
FE 55 3.076-06 2.120-06 &.93E~07 WO Data O DATA P.v1E=D6 T.54E-07
FE %9 1.476=06 3.47E=00 1.)26~06 ™D DaTa N0 DATA 1.27€6~-04 2.35E-0%
€O 58 ND DATA 1.90E-07 2.99E~07 WO CaATa NC DATA 1.16E6-04 1.3)E-08
€O &0 NO DAY 1.44E-06 1.85E-06 NO DATA NC DATA T.406E-04 3J.%6E-05
Nl &) $.40E-05 3.936-06 1.81E-06 WO DATA WO DaTA 2.236-05 1.87E-0s
“l 45 1.926-10 2.020=11 1.14F=11 WO DATaA N PATA T.00E-07 1.54E~0s
Cu &4 NO PATa 1.83E~10 7.69%9E~-11 WD DAYA $.T0E~10 B.4B8E-07 &.128-04
In 85 &« 056-06 1.296-0% ».82(-0e& WNO DATA 0.626=06 1.08E-04 &.6RE~Ds

I% % 4.23t=12 0.14{=12 95.65E-13 NO DATA $.276-12 1.15E-07 2.04E-09
ot 3 N0 DATA ND DATS 3.01E-08 NO DAYTa ND DATA N0 DATA 2.90E-00
R B4 N0 DATA ND DATA 3.91E-08 WO DAYA ND DAYTA N0 DATA 2.05%5E-1)
L B ~D DATa ND DATA 1.60E-09 WD DAY N0 DATA ND DATA LY E-24

ar b NU DATa 1.69E-05 7.376=De WD DATA NO DATA ND DATA 2.086-0¢
as 8 ~ND DATA &,B4F-08 2.41E-28 WD Dava N0 DATA D DATa 4. 10E-10
as 8s ND DATH 3.206-98 2.12€-08 WO DATA ND DATA ND DATAR 1.18E-21
sn 8o J.00E-05 WD DaTa 1.09E=-06 NO DATA N0 DATA 1.75€-04 &,)7E-05
$r %0 1.24E-02 N0 DATA 7.628-04 NO DATA NC DaATA 1.206-0) 9,.02¢-08
| LA T.74E-09% NO DATA 3.13E-10 WD Data ND DATA 4.56E-086 2.39E-0%
L LI B.43E~1ID NO DATA D.64E~-11 WD DATA ND DaTa 2.06E-06 S5.30E-0s
Y % 2.61E-07 WD DATA 7.01E-09 WD DATA ND DaATa 2.126-0% 6.)26-05
Y 91x 3.26E~11 WD DATa 1.276-12 WD DATA N0 DATA 2.40E-07 1.68E-10
Yy 9 $.THE-CS WD DAYA 1.9%E-086 WO DATA N0 DATA 2.10E-04 4, 01E-05
Yy "2 1.296-09% WD DATA 3.776=11 WD DATA KD DaTa 1.9 E-08 9,.1%-0s

& Reference 3, Table E-7.
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TABLE 2.2-4 CONT'D
INHALATION DOSE FACTORS FOR ADULTS*®
(MREM PEF PCI INHALED)

Page 2 of 3

aUCLIDE SONE LivER 7.800v THYRODID ®IDNEY Lune Cl-LL

’.---.-.”..-q.-...“ - - —-— - — - - R E----
r " 1.106-08 WD DATA 9.26E-10 NOD DaATaA ND DATA  .06E-086 S.27E-0S
LR L) 1.964E-0% &,.3CE-06 2.91E-086 WO DATa 6. 776-06 2.21E-D4 1.00E-0%
LR B 1.216-08 2.450-09 1.13E-09 WO Data 3.71E-09 9. 84E-086 &.54E~05
NE %5 1.76E=-06 9.77E-07 $.266-07 ND DATA 9.676-07 &.)1E~-05 1.%0E-05%
x0 99 NO DATA 1.516-08 2.876-09 WO Data 3.04E~08 J.14E-05 3.10€-0%
1C 995  1.29E-13 D,64E~13 4,.83E-12 WO DaTa $.526~12 9.55E-08 S5.20E-07
1C101 $.226=15 7.526-15 7.3sf-14 ND DATA 1.35E=13 &.99E-08 T.)eE-21
RYLI0) 1.91E-07 NO DATa 9.236-08 WD DaTA Y.29E«07 6.31E-05 1.30E-05
aUL0S 9.88E-11 NC Data 3.89C~11 NOD DaATa 1.276=10 1.37€E-06 6.02€-0¢
U106 B.04E~06 WO DATA 1.0%=05 WO DaATA 1.676-0% 1.17E-03 1.14E~D4
AL1I0F 1.35°-06 1.25E=06 7.43(-07 WU DATA 2.68E-06 S.79E-04 I, THE-DS
TEL25% 4.27:-07 1.9BE-07 S.04E-08 1.310-07 1.55E-De 3.92E-05 0.83E-00
VEL27» 1.58E=-06 7.215=07 1.9E-07 4.11E-07 $.726-06 1.206-04 [1.87E-05
TE127 1.756=10 8.035=11 B.87E-11 1.326-10 @.37€-10 G.14E-07 Y. 17E-D¢
TEL129% 1.226-06 S.04E=07 1.98E-07 4,)0E-07 «.57E-06 1.45E-04 &.79E-05
TEL129 ©.22E-12 2.990-12 1.5%E-12 &, 07E-12 2.)4E-11 2.42E-07 1.98E-08
TEIDIn B Y4E=D9 S.45E-09 J.e)F-09 6.08E-09 J.86E-08 1.82E-05 6.95E-05
16131 1.39E=12 T.64E=13 &.49f-13 1.17E-12 S.408E-12 1.74E-07 2.30€-09
TE132 3.256~08 2.09E-08 2.02E-08 2.)7E-08 1.82E-C7 3.606-0% &.37E-05
1 13 $.726-07 1.68E-06 6.80f-07 1.42E-04 2.61E-06 WO pata 9.6'E-07
1 3.156-06 &.476-Dc 2.56(-0&6 1.49E-02 T.66E=06 N0 DaAYTa T.85E-07
1 1.65E-07 &,.07(=07 1.4% =07 1,43)E-05 6.48E-07 NO Data $.08F-08
1 1)) 1.08E=06 1.058-06 S5.63%E~-07 2.698-04 3.236-06 WD DATA 1.116=-06
I 1) 8.05€-08 2.16E~07 T,.069E-08 J3.7)E-De J.44E-0T ND DATA 1.266-10
113 3.95€-C7 8.73E-07 D.21E-07 S.e00f-0% 1.39i-06 ~O DaATA 6.56E-07
(438 1) 4. 06E-05 1.06E-04 9,.10E-05 ND DaTa 3.59E-0%5 1.27E-0%5 1.3%0E-0¢
CS1de 4. 806-06 1.83E-05 1.3BE-D5 WD DATA 1.076~0% 1.50E-06 1.48E-00
cay $.98E-05 7.76E-0% S$.)5E~05 WO DATA 2.785-0%5 9.40f-0¢ 1.05€6-0¢
cs1d 4. 14E=00 T.7f~08 &4.05E~08 &0 DATA 6.00E-08 @.076~09% 2.33E-1)
Bal1d0 1.176=10 0.026~14 D.42E-12 WO DaTA T.70E-14 4,.70E-07 1.128-07

’.-.....---.‘.--..-..Q--..-...-..-..-..----.“-O---......--.---.--.Q...--..
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TRABLE 2.2-4 CONT'D
INHALATION DOSE FACTORS FOR ADULTS*
(MREM PER PC1 INHALED)
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®uCLICE BONE CIVER T.800Y THYRDID  RIDNEY LuNg Cl=-LL!

BALAD  4.B8(~06 #.13F-00 ‘.tl(‘ﬂ' ND DATA 2.00E-09 1.99E-04 2.73F-05
walsl 1.25E~01 9.41E-15 &,20E-13 WO DATA B.75E-15 2.42E-07 1.45E-17
LLAL P 3.29E-12 D.38E-1% 2.076-13 NO DATA 2.06E~15 1.49E-07 1.9eE-2¢
LAl&D & . 30E~-CP 2.17E-08 S.73E-09 NO DaTa N0 DATA 1.70€E-05 S.7)E-05
Lale2 8.56E~11 D.BBE-11 9.63E~12 NO DATaA ND DATA T.91E=-07 2.64E-07
CElel 2.49E-006 1.69E~U6 1.91E-07 ND DATA T.83E~07 &.S2E-05 1.50E-05
CEL&D 2.33E-00 1.72E-08 1.91t-0% NO DATA 7.606-09 9.97E-06 2.83E-05
CEles 4.290-04 1.78E-04 2.306-05 WO DATa 1.00E~-04 9.72€-04 1.028-04
LA L ¥ 1.176=-06 &.09E-07 S.8%E-08 NN DATA 2.70€~07 3.51E~-05 2.50E-05

e e, S e rE e EE R e e R TR EReEe PRI AR reEEEEEEEEREREREREER S

PRi&s 3.76E-12 1.%6%-12 1.9]E-13 NO DATA B.%1E-13 1.27F-07 2.69E-18
LT $.59E-07 T.02E-07 &,.56E-08 WD DATA 4.45E-DT 2.76E-05 2.16(-05
w 187 1.066~-09 8.856-10 D.10E-10 ND DATA NO DATA 3.63E~06 1.94E-05

NP239 S.BTE-08 Z.MZ2E-09 1.55E-09 WD DATa O.7SE~0Y & .T0F-D6 1.4%E-DS

ODOM, Fermi-2 2.0-36
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TABLE 2.2-5
INGESTION DOSE FACTORS FOR INFANT®
(MREM PER PCI INGESTED)

Page 1 of 3

. QUCLIOE  BONE LIVER  T.e0UY THYRDID  KIOWEY LUNG Cl-LL!
= 3 ND DaATA 3.086-07 J.08E-0T J.ORE-DY 9.086-07 J.08E-0T J.08E-07
. s 2.376-0% S.0LE-06 S.08(-D& $.06E-06 S.00t-06 S5.00F-08 S.06E-08
wNA 24 1.01€~05 1.01C-05 1.01E-2% 1.016-0% 1.01E-05 1.01E~0> 1.01E-0%
L I ¥4 1.706=03 1.00i=04 6.59E=05 WD DATA NO DATA ND Dava 2.%0E-05
cn 51 ND DATA ND DATA 1.6416-D8 9,.20E-09 2.01€-09 1.79(-08 4. 11E-07
na 54 w0 DATaA 1.956=05 &.51E-06 NOD DATA 4.41E-06 WD DATa T.31E=0¢
nN Se N0 DaTa $.18E=07 1.41E-07 ~U DATA 7.036=-07 NO DATA T.43=-05
FE 55 1.39E-05 O.98f-06 2.40E-06 WO DATA ND DATA 4. 99E-06 1.14E~-0s
FF 5° 3.086-0%5 S.385-03. 2.126-05 WO CaATA ND DaTA 1.99E-05 2.57E-05
€O %S¢ ND DATA 3.006-06 B8.93E-06 NO DATA ND DATA NO DATA 8.97(~0s
CC o0 ND DATA 1.08E-05 2.%%E-05 WO DaTa NC DATa ND DATA 2.576-0%
LI T} 6.34E-04. 3.926-0% 2.20€-05 WD DATA ND DaTa ND CATA 1.95E=08¢
nNl & €. 70606 $.325-07 2.42¢~07 WO LATA ND DaTa N0 DATA 4. 05¢6-C%
U s O DATaA $.096=07 2.8 E~DT NO DaATA 1.03E=06 NO DATA 1.2%€-0%
IN &5 1.946-0% #.31E-05 2.91E-05 ND LATA 3.06E-0%5 WO DATA $.3)E-0S
IN 8" 9.336-08 1.08E-07 1.25(-08 N0 DATA 6.98E~-08 N0 DAYTR 1.37F=-058
LLIN B ND DATA ND DATA 3.63E-D7 WD DaATa ND DaTA ~ND DATA LY E-24
8t B~ NO DATA ~ND DATA J.82E-07 WD DaATa N0 Dava ND DATA LY E-2+
sk 8> ND DATa ND DaTa L.9<E=08 WU DaTa ND DATA ND DATA LY E-24
ar Be ND DATa 1.706=04 B.40(-05 WD DATA ND DATA NO DATa 4.35¢-0¢
«B #e w0 DATA &.90E-07 2.73E-07 WD DaATa N0 DATaA ND DATA 4. 05F-07
ar 89 ND DaATA 2.86E~-07 1.976-2T1 NO Data ND DATA ~ND DATA 9.74E-08
LN L) 2.51E-03 WU Data 7.202€-05 ~ND DaTa ND DaTa ND DATa $S.16E-0%
$R %0 1.85%=02 WD DATaA &«.71E-0) WD DaTa ND Dala ND DATa 2.01E-04
L LU I 5.00E~-05 WNO DATA 1.81E-06 WNO DATA NO DaTa NO DATa $.92¢€-0%
L LI P 1.926~05 W™D DATa 7.136-07 NO DATA ND DaTa NO DATa 2.076~04
Y %0 $.69E~08 w0 DatTa 2.33E-09 WO DaTa ND DaTa ND DATaA 1.206-0¢
Y 9i= B8.10E~1C NOD DaATa 2.%76f-11 N0 DATA NO DatTa ND DATA 2.708-0¢
vy 9l 1.13E-06 WD DATa ».01E-08 WD DaYa w0 DatTa N0 DATA 0.10£-05%
Yy w2 7.65%5(-09 W™D DaTa 2.15%€-10 W™O DaATaA N0 DaATa ND DATA | LY 2

* Reference 3, Table E-l4.
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TABLE 2.2-5 CONT'D
INGESTION DOSE FACTORS FOR INFANT®
(MREM PER PCI INGESTED)

Page 2 of 3

wuCLicE BONE LIVER T.800v VHYROID RID»TY LUNG Cl=L1}

L 2 ] 2.43E-08 WD DATA $.62E~10 WD DaTa ND DATa ND DATA 1.92€-04
I 9 2.06E-07 S.020-08 2.56E-08 WO DATA $.41E~-08 WD DATA 2.50F-0%
LI B Lo40E~08 2.540-09 1.1eE-D9 ND DATA 2.%6E~09 WD DaTa 1.62€~04
B 95 4.206-08 1.73E-08 1.CDE-08 WO DATA 1.724t=08 NO DATR 1.48E-D5
LU L ND DATA D.4CE-05 4.63E-06 WD DaTa $.08E~D05 WO DaTa 1.12€-0%
TC 9397 1.92F=09 3.96E-09 5.10€-08 NN DATA 4,26E~08 2.07E~-09 1.15E-0D¢
fciol 2.27E~-09 2.00E-09 2.83E-0t NO DaATa 3.406-08 1.56E-09 4. .8eE-07
LIVE-3 ) 1.48E~06 WD VAT 4, 955-07 NOD DATA 3.08E-06 NO DATA 1.80E-0%
|RU'0S 1.36E-07 WD DATa 4.58E-08 NO DaTa 1.00E=086 NN DATA $.41E~-0%
|UIDs 2.415-05 NO DAYa 3J.0lE-D06 WM DAYA 2.R5E~05 WD DaATa 1.83F=0¢
ACL10™ 9. 96E-07 T.27E-07 4.BIE-D7 N0 DaTa 1.046-06 NO DaATa J.YTE-D5
TC12%» 2.33E-05 7.79C-06 3.i5f~06 7V.84[~086 NC DaTa N0 DatTa 1.11€-05%
TEI127m  S.B5F=05 1.94F~05 T.0FE-06 1.69E~05 1.44E~04 WO DAT4 2.36E~05%
YEi27 1.00FE 06 3.35E=C7 2,15E-07 B.14E=07 2.44E~06 w0 DATa 2.10€-058
YE129%  1.00E=04 D.43E=05 1.54E-05 D.04E~05 2.50E-04 NOD DaATa $.97E-0%
TE129 2.04E-07 9,.79i-08 s.63E-08 2.38E-07 TV.CYE~QY NO DATA 2.27E-0%
TEIDI* 1.52E-05 6.120~-06 S5.0%E-086 1.24£-0% 4.21E-05 NWND DATa 1.03E~-04
TELID 1.76E-07 6.500~08 4.9«E-D8 1.57E-07 «.50E~07 NN DaATa T.118-08
TELD2 2.0BE-0% 1.03E-05 9.61E~06 1.52F=L5 6.44E-05 NN Dava 3.E1E-05
1 130 $.00E-06 1.328-95% 5.3%E-06 1.48E-2) 1.4%E-05 WO DaATa 2.8)E-08
I 131 3.99E~0% 4.23E-05 J.MeE-0% 1.39E-02 4.9 E-0% WO DaATa 1.51€-0¢
1 132 1.66E-086 3.376-0¢ 1.206~0¢6 1.5BE-04 3.Tef-D6 NC DATa 2.73E-08
113 1.25%-05 1.027-05 5.33E-08 3.J1E-0) 2.14E-25 NO DATA 3.08€-0¢
1 13 0.69E-07 1.TBE~-Ne 4.33E-07 4.158-0% 1.99E~D6 WO DATA 1.84E~0¢
1 135 J.64E-06 T.24E-06 2.64(~D6 6.49%-04 B.076~06 WD DaATA 2.62E~08
CS1)e 3.77E-04 T.03i-0&¢ V.10E-05 WO Cava 1.81E~06¢ T.42€-05 1.91E-08
CS1de 4.59E-05 1.)5E-0¢ S.04E~-0S5 WD LATa $.3LE~-25% 1.10E-0% 2.05E-0¢
cs1y $5.220«06 0.11E-04. 4,.33E-05 NOD DaATa 1.64E-06 $.064E-05 ].91E-0¢
csin . 01E-DT T.82¢-07 3.7%-0T ND DATa 3.90E(-07 @.095-00 1.25%6-0s
a1 B.01E~07 S.04E-10 2.35E-08 N0 DaATa D.S1E~I0 D S4E-IC 9.9%05-0%

B i b

00O, Femi=-2 2.0-38
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TABLE 2.2-5 CONT'D
INGESTION DOSE FACTORS FOR INFANT®
(MREM PER PCI INGESTED)

Page 3 of 3

* wucttbf  eOwE LIVER  T7.800Y  YHYXOID ®IDNEY Lune Cl=LLt

O —————-

T —— - —— —-—-

| TR LT BVIE=D4 1. V1E~OT B.A1E=-0D86 WO DAYA 4. 06E-00 1.05E-07 &,.208-0%
Ralsl Q. 25E-07 2.90E-10 1.3+4E-0D8 WD DAYA J.75E~-10 Q.7T7E~10 S.1%=0¢
Bala2 1.84E=07 1.5)6~10 9,.046-09 WO DATA S.81E~11 9.26E~11 Y.959¢-07
LAlsD 2.11E-00  B.328~-09 2.14E~09 WD DAYA ND DAYa ND DaTa 9.77E-0%
LAle2 JJI0E~09 &,.04E~10 9.07F=11 NO DATA NC DATA ND DaATa 6.86F-05
CEisl T.0TE~-D8 4.002-08 S$.05[-09 WO DaATa 1.48E~08 NG DATA 2.48E-0%
CELls) L1.4BE-08 9.82(~06 1.172€6-09 WD DATA 2.%966-09 NO DaATa $.VIE-0S
CElas 2.90E-06 1.22€~06 1.67E~DT NO DAYa &.93(~07 ND DATa 1.71E-04
PRis) O.I3E~08 D .UAL-00 &, 0J)E-D9 WD DaATA 1.136~-08 WO DATa 4. 29E-05
PRI&s 2.T4L=-10 1.06E~10 J.38E~11 WD DaATa J.R4L~11 ND DaATa 4. 93)-08
ND1aY $S.5)E~08 S5.LBE-08 3.4BE-09 WD DaTa 2.196-0R ND DATa J.60E~-D%
w 187 9.03(=07 6.28c-07 2.17E~0Y ND DalTa ND DaTa ND DATA Y.59E-05

-

NP239% 1.11E-08 9.93E-10 S$.616~10 %O pava 1.90E-0% N0 DATA  2.07F-0%

000M, Fermi-2 2.0-39
26730/0051W, 05/24/84




TABLE 2.2-€
INGESTION DOSE FACTORS FOR CHILD®
(MREM PER PCI INGESTED)

Page 1 of 3

: wuCL & [ LI Liven .0y THYROID  RIDNEY Lune Gl-L0Y
M 3 WO DATA  2.03E-07 2,0V-07 2.03(-07 2.M)t-07 2.00E-07 2.0)E-07
€ 16 1.216=05 2.e26=08 2.420-06 2.420-06 2.420-0% 2.4026-08  2.428-00
WA 24 5.80E-06 S.00(-Ce $.0CE-D6 $.00L-08 $5.80i-Ne $.00E-06 S.00E-00
® 32  8.256-04 3.087-03 D.1LE=0> MO DATA WD DATA WO DATA  2.28(-0%
CR S1  NO DATA WO LATA  0.90E=09 &.94E~09 1.356-09 9.026~09 4.72E-07
mh 54 %O DATA  1.07TE=0% 2.8%5t=06 WO DATA  3.00(-Ne WO DATA  S.%0E-Ds

e b L D T bl bl el

"N S ND DaTe 3.04E=07 T7.54[=08 NO OATA 4.04E~DT ND DATA 4. 04E-D8
$E 5 1.15%6-0% @.10E~086 1.09%-08 WO Data NC DATA 3.4%E=06 1.1D0E-De
FE 59 1.656=05 2.67E6-0% 1.330-0% ND DavTa NO DATA T.74E=086 2.70E-0%
CO ¢ NOU DATa 1.00E=06 $.51E<06 ™0 DATA NC DatTa ND DATA 1.05€-0%
€O #0 NO CATa $.29F=086 J.56E-05 WD DATa NO DaATA ND DATA 2.9)E-0%
Nl &) S.08E=C4 2.88F=0% 1.03E-N5 NO DATaA NO DaTa NO DaTa 1.940~0s
LA % 2.226=08 2.09F«01 1.22€-07 NN DATa ND DATA NO DATA 2.%E-0%
(4" T ND DATA 2.405E-07 | ABE-OY NO DATA $.926~07 WD DATA 1.15E-0%
I~ &5 1.376=0% D.e%E=0> 2.27(~-05 NO DATa 2.006~0%5 NN DATA .41E-0s

- PR eSS Ee RS RERRREERRR SRR SE-

I~ &9 4. J0E~00 $.33-08 S.25E-09 WO DaTa 3.84L=08 ND DATA 3.99E~08
LI F) N0 DaTa ND QAT 1.716-27 NO DATa ND DaYa ND DAY LY E=2s
(1L 1Y ND DaATaA NO DATA 1.99¢~07 N0 DaYTa w0 Data ND DATH LY E=2s
LLEE B ND DATA KD Data 9.120+99% N0 Data NG DAY ND DaATa LY E~24
LT Y N0 paATs ®.706-0% 4,12¢-0% WO Dava N0 DAYA N0 DaATa A, )1F=-0s
"e #8 ND DATa 1.906=07 1.)026-07 w0 LaATa NO DaTa ND DATa 9.32(~0%
LI L NO DATa 1.176-07 1.04E-01 NO DaATa N0 DaTa NC DaATa 1.02¢-09
AL L 1.326-0) WU Cava $.77E-D% WO DATA N0 Data ND DATA $.11€-0%
st %0 1.706=02 WO wATa 4. 31603 O Data ND DatTa ~ND Datas 2.2%~Cs

PR T L Dkl PR o b Ll b

s 9 2.406-0% WO DaTaA Q.00E-07 wN DAYa ND DaTa ND DaATa $.306-0%
L LI 9.03)E~C6 W™D DaYa D.62E-07 WND DAY N0 DATa ND DATa 1.71€~04
Yy %0 4. 11E-08 WD DaATa 1.106=09 ND DaTa NC DaTa ND Data 1.17E-0¢
Y 91" 3.826-10 NOD DaTa 1.376=11 W0 Data N0 Data w0 DAYa T.40E-"Y
Yy W) $.026-07 WO DAY 1.61F=08 WD DATA  ND DATa N0 DATA 8.02¢6-0%
y w2 D.40E=0% ND PATA 1.04E6~-10 ™D DATA N0 DatTa N0 DaTa 1,040

....---..‘-.---....-.--.--....-.-...............-..-......-....‘.---.-. -

® Reference 3, Table E-13.
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TheLE 2.2-6 CONT'D
INGESTION DOSE FACTORS FOR CHILD*
(MREM PER PC1 INGESTED)

Page 2 of 3

wUCLIDE [ 1113 LIVER T.900v THYRODID L IDNEY LUNG CI-L0Lt
Yy %) 1.14L-08 N0 DATA 3.13C-0C w0 DAYA WO DaTe A0 Dava 1.795-064
In 9 1.16E=07 2.3if~08 2.276-00 NO DATA 3.65E(~08 WD DATA  2.66E-05
F{R b $.99E=09 1.CIE-09 5.9CE-J0O WO DATA 1.45t-09 W™D DATA 1.5)E~04
NR 95 2.25E~08 B.Y4E-0i 6.26E-N% WO DATaA $.236-09 WD DATa 1.62€6~-0%
"0 9% ND DATA 1.3%~=05 J,29E-06 WD DATA 2.84E-05 NO DATA 1.106-05%
2 Qe 9,236-10 1.81E-09 J.006-08 WO DATA 2.63E-08 9.19E-10 1.0)" =08
fciol 1.0TE=(9 1.,12¢~09 1,428~ WNO DATa L FLE-O8 S.92E-10 D.54f-09
'yID) T.31E-07 wy PATA 2.81E="7 NO DaATa 1.84E=086 WO DATA 1.09€6~-07
rUIODS 0.45E~08 ND DaTa 2.%4E-08 NO DAYTA $.676-0T7 NO DATA  4.2'L+D5
RULI0S 1.176-05 NO DATa 1.46E=D& NO DATA 1.58E-0% WD DaATaA 1.026~0¢
ACLION $.39E=07 D.e4(=D7 2.S1E-07 N0 DATA S$.TRE-CT ND DATA  4,.))E-05
TEL25% J.14E=0S J.09E-06 1.570-06 D.20E-06 ND DaATA ND Dzt 1.10%-05%
CEI2T™  2.89E-05 T.78f-06 D.4sE~06 6.91E-06 0.24E-05 ND DATA 2.34E-07%
TEL'Y €. T1E-07 1.276=07 1.01C=07 D3.26E-07 1.3¢E~06 NN DATA 1.84E-05
TEL129% &.876-05 1.36E-05 7V.50E-0¢ 1.5TE=05 1.43E-D4 NN DATA 9.94E~05
fg12° 1.34F=07 3.74E=08 J.18E-08 9.566-28 2.92€-07 N0 Data 8.34E~-D¢
TEININ 7.20f-06 2.49i-06 2.656-06 S$.126-06 2.41€-05 WD Data 1.01E~04
TELN 0.30E-0R 2.535-08 2.47(-08 &.35E-00 2.51E=07 ND 24Ta 4,36E-07
TE132 1.016=05 &.47E=0p S5.406-06 6.51E-06 &.1%-05 T 2474 ¢, 50E-2%
I 130 2.926-086 S.90f-Ds L.04E-~D&6 6.50E-04 8.82€6~-06 NO DATA 2.76£-0¢
[ B ¥ 1.726=05 1.730=0% 9,.836-06 S$.720-03 2.84E~05 NO DaTa [.58F=0¢
1 1)2 8.00E~07 1.47E=086 ».76E-D7 6.82E~05 2.25t<ND6 NN CATA 1.75'=08
1 §.926-06 T1.326-06 Z.V7E-D6 1.36E-03 1.227-D% HD D2TA 2.958~04
I 13 €. 196=07 T.78E-07 3.5BE-DT 1.72E-05% 1.i%E-0C W0 DATH $.7wi=0"
1 135 1.756=06 D.15E=00 1.49F-D6 2.79E-04 &, FALE-C0 N0 DAY & AN =00
(498 1 2.04F=L& N, R4L-D4 B.10E~DS WD DaATA T ANEeD4 &4,.276-05 L1.3TE~00
CS1de T.35E=0US  S.68[=0% 4.10E-D5 WO DATA J.44E-0% S.13E-08 T .7TE-De
cs1ys 3,206 3.13~0& 4.862E6-05 ND DATa 1.92¢~C64 D.6TE-05 J.98E-0¢
(4351 2.20.*07 3.176-07 2.01E~07 WO DATA 2.236~07 2.40E-08 1.46E-07
a1y ~ 16E-07 2.21E~-10 1.206-08 WO DATa 1.90¢~10 1,.90f-10 2.99E(-0%

B EPE T OB ARAREEEEEEE SRS - —- - R - — -
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TABLE 2.2-6 CONT'D
INGESTION DOSE FACTORS FOR CHILD*
(MREM PER PCI INGESTED)

Page 3 of 3

3
3 ®UCLIVE BONE LivEr ' T.400v TYxYROID KIONEY LUNG Cl=LL1
BB TR OB BB ---- ...-.--.-b i bl ke L R ———
RaleD 0.31E-05 T.286-00 4.0%5E-26 WO DATa 2.37:-08 A&, 34E-D8 4,.21E-05
S4ls) 2.00E-07 1.12I-10 @6.51E-09 WO DaTa 9.69~11 S.5BE-10 1.14¢-07
L LRL T B.74E=08 $.29E-11 4.B88F-09 NO DATA $.09E~11 J.70E~11 1.14£-09
Lals0 J.01E-Of 3.53E-09 1.17-09 ~O DATa NC DATA ND DaTa Q.04E-0S
Lel1a2 $.740-10 1.67F~10 5.235-11 NO Data MO DATA ND DATA 3.31¢e-05
CElsl B.9TC~0M 1.98(~08 2.94£-09 WD DaTa Q.68E-09 ND DATA 2.47E-05
CEles 6.990-09 D.79¢-06 S5.49:-10 WD DavTa 1.99E~-09 WO DaATa $.55¢-0%
CEles 2.08E-06 6.52E-07 1.11€-07 WO DATA 3.61£~07 NO DavTa 1.70E~04
PRL4) 3.93E-08 1.18I-08 1.95E-09 WNOD DATa 6.Y9E~-09 WD Dava 4.24E-05
PRI&s 1.29€-10 9.9%=i1 6.4%-12 NO DATa 2.11E~11 NO DaTa 0.59E~08
NC1aY 2.79E~0R  2.26£-08 ).Y5E~09 NO DaTa 1.24£-08 WO DaTa 3.50¢-05
w 187 A.29E-07 2.547T-07 1.14E~DT7 WU DaTa ND DaTa NO DaTa 3.57E-05

NP2)S $.2%E-09 D.TTE-10 2.45%~-10 &N Dava 1.09:-09% WD DATA 2.79E6-05%

00CM, Fermi-2 2.0-42
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TABLE 2.2-7
INGESTION DOSE FACTORS FOR TEENAGER*
(MREM PER PC1 INGESTED)
Page 1 of 3

wuCLICE BONE LIVER T.6007 THYROID  KIDMEY LUNG Ci=LLt

. " 37 "wND DATA 1.066-C7 1.00E-07 1.06C=07 1.08E-07 1.06E~07 1.06E-07
C 1 €. 06E-08 B.12F-07 $.126-07 B.12F-07 8.126-07 8.128-07 8.12F-07
wa 24 2.)30E-06 2.30E=N¢ 2.30E-06 2.30(-0¢ 2.30t-06 2.%0E-De 2.300-08

L 14 2.7eC=06 1.710-05 1.07E-05 MO DATA NO DATA ND DATA 2.326-05%
cr 51 NU DATA  ND DATA 3.60E-09 2.00E-0% .89 =10 S.140-08 6.05(-07
L NO DATA $.906=0e 1.17E-06 NN DATA 1.76(=06 WO DATA 1.215-0%
nN 56 NO DATA 1.580-07 2.81E-08 NO DATA 2.00i-07 WO DATA 1.04E-0%
tE 5 3.78E~-06 2.0L8F-0¢ 6.256=07 NN DATA NC DATA 1.70E=06 1.16E-08
FE 5 $.876-06 1.27E~C5 $.29E~06 WO DATA ND DATA 4.32E-06 D.24E-D3

.--.----—----o---.----.--...---..--..-..------------—--------------.--.-..

CO 58 N0 DaATaA 9.72E-07 2.24E-06 WU DATA ND DATA ND DATA 1.34E-0C5
CU o0 ND DaTaA 2.C1E-06 #.33)E-06 WO DATA KD DATA ND DATA J.66E-05
Nl 83 1.77E=06 1.250-0% .00E-06 NO D274 N DaTa NO DATA 1.996-0¢

..-.--‘------.-.-.--’---.--------“--.-.-------..-.-----.".------------..“.

§l &5 7.49E-07 9.57¢-04 4.360-08 NO DATA ND Dala ND DATA $.19E-0s
Cu &¢ ND DATA 1.156=01 S.41£-08 NO OATA 2.91E-07 ND DATA 8.92€6-0¢
I~ 65 $.70E-06 2.C0E-(5 9.3)E-06 WD DATA 1.28E-05 NO DATA 8.47E-08

IN &9 1.47E-08 2.60e-08 1.986-09% &0 DATA 1.235-08 WO DATA $.15E-08
ne g} ND DATA ND DATA s.74E-D8 WD DATA ND DaATa ND DATA LY E-24
s8R Ba ~ND DATA NN CATA 7.226-08 WO DATA wC DATA ~ND DATA LY E=-24
ot B85 ND DATA ND DATA 3.056-09 WO DATA ND DATA ND CATA LY E-24
we 8¢ ~ND DATA 2.906~05% 1.4%20-05 WO DATA ND DaTa NC CATa &, 01E~D8
ap 8t ND DaATA 8.%2E-0R &«.5«E-08 ND DATA N0 DATA ND DaTa 7.350€6-1%
wg RS ND DATA 5.506-02 3.06E-D8 WO DATaA ~ND DaTa ND DATA B.43E-17
L N 4.40E=-D4 WD DRTA 1.26C~0% ND DATa ND DaATA ND DATA 9.24E-05%
$t %0 £.30E~-03 WO DATA 2.05E-03 WO Data ND DaTa ND DATA 2.33E-04

- ~oo--......--.-..-....---o--.-o.------.-----.--.-- R bttt

L L) e.CTE-086 WD DaTa 3.21E-07 N0 DATA NO DaATR ND DATA J.66E-05
L LI 3.056~-06 WD DATa 1.306=07 N0 DaATaA NO DATA ND DATS 1.776-0%
vy % 1.37E~08 &0 DATA 3.6%-10 NO DATA ND DATS ND DATA 1.13E=04

.-o-o------.-----------.'.-.o--------..--------..-----.--.----..------------

Yy 91» 1.29E-1C WO Data «.93E-12 ND DATA NC DATA NO DATA 6.09t-08
%9 2.01E=07 &0 DATA $.39E~-09 WD DATA ND DaATA ND DATA 8.24E-05
Yy w2 1.216-09 MO DATS 3.50E~-11 WO DATA ND Data MO DATa 3.326-0%

-.-----o.----..----.-”.”..-....--.-----.------.-o--.--o--.-- P i

® Reference 3, Table E-12.
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TABLE 2.2-7 CONI'D
INGESTION DOSE FACTORS FOR TEENAGER®
(MREM PER PCI INGESTED)

Page 2 of 3

wuCLIDf [ 1oL 14 LIvER 7.800v TNYROID  KIDNEY Lune Ct=Lt!}
Yy % 3.83E-C9 MO DATA 1.056-10 WO DATA ND DATA WD DATA 1.17E-04
I 9 «.126-08 1.30C-08 §.94E-09 NG DATA 1.916=CA WO DATA 3.00€~-0%
LI 2 2.376-09 &.e%E-10 2.18(-10 WNO DATA T.11E-10 NO DATA 1.27E-04¢

UL 3 8.22€6-09 &.583-09 2.51E=0% NO DATA 4.426=-09 N0 DATA 1.956=-05%
mo 99 ND DATA  6.03(-De 1.136-06 NO DATA 1.38E=05 WO DATA 1.08(-05
¥C 99x  D.N2E-IO %.20%-10 1.206-08 WO DATA 1.)8E~08 8,14E-10 6.00E-D7

TG0l 3.60E-10 $.128-10 . 0)E-09 WO DATA 9.26£-0° 3.12€-10 8.75E-17
|V10) 2.556-07 WU DATA 1.09E=07 NO DATA §.99E=07 NN DATA 2.1)6-0%
aylos 2.186-08 WO DATA 8.40E-09% NO DATA 2.75¢-07 NN DATA 1.765-0%

.--------------...----.-..------------.-.------~~--.--'----.--O--. - ——

RUiDe 3.926-086 NO DATA 4. 9E-0T WO DATA 7.50E-06 NO DATA 1.886-04
AC110* 2.05E-07 1.,94E-07 1.13E-07 N0 DATA 3.70E~0T WO DATA $.45E-0%
TEL125% D.03E-08 1.38:i-06 $.128-07 1.070=06 NO DaYs NO DATA 1.13E-05%
TE12Tm  9.87E-D6 3.436-06 1.15E-08 2.30E=06 9.92¢-0% NO DATA 2.41E-0%
fE127 1.58E-07 S.eCE-08 3.40E-08 1.09€-07 6.40E~-07 WO DATH 1.226-05
TEL29™ 1.63E-05 6.05F=-06 2.58E-0¢ 5.26E-06 6.R26-05 NN DATA 6.12€-05%
YEL29 «,08E-00 1.67F-08 1.07€~-08 3.20€~-08 1.88t=07 WO DATA 2.45F-07
TELILI™ 2.64E-D6 1.170-06 9.78£-07 1.766-06 1.,22€6-05 NO DATA 9.39E-05%
TELY 2.796-08 1.156-08 $.726-037 2.15E-08 1.226=07 WD DATA 2.290-09
TELN2 3.49E-06 2.21F-06 2.06£-086 2.33E-08 2.126-0%5 WD DATA 7.00E-0%
i 1Y 1.03€~-0¢ 2.98i-Ce 1.19E-08 2.46¥E-04 4.59E-086 NO DATA 2.29E~-00
(B e $.805E-0c 8.19(~0¢ 4. 40E-08 2.)9E-03 1.41E=05 WO DATA 1.628-08
1 132 2.196-07 7.3CE-O7 2.626-07 2.48E-05 1.156=06 NO DATA 3.10E-07
1 13 2.01E-06 Y.41t-0¢ 1.046-086 &.76E-04 §.98E=06 ND DaTa 2.58¢6-00
I 13 L.60E-07 3.87E-07 1.39E-07 6.45E-00 6. 10E=-07 WO CaYTaA $.10E~0%
1 1Y e.10E=07 1.57E-0¢ $,.826-07 1.01E-04 2.486-06 NN DATA 1.74E-08
CSide 8.37E-0 1.97€-04 9.164E~-05 WO DATA ¢.26E-0% 2.99E-05% 2.4%E-0¢
Cside 8.59E-08 3.30E-0% 2.276-0% NC OATA 1.84E~0% 2.90E~-068 2.72€8-08
cs1y? 1.126=04 1.69E-0¢ $.19E-05 NO LATA $.076-0% 1.97E-D5 2.128-06
cside 7.76E-08 L L.a%-07 Y.456-00 WO DATA 1.10E-07 1.286-08 6.78E-11
| 138 L) 1.99€-07 9.T70E-11 4. 056-09 NO DATA 0.226~-11 6. V4E-11 1.24E~08

.--.-.-..o------------..-.--.--O---..----------o-..--.--..--o---o----o--.—.
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TABLE 2.2-7 CONT'D
INGESTION DOSE FACTORS FOR TEENAGER*
(MREM PER PCI INGESTED)

Page 3 of 3

SCLILE BOmE LiIvER Y.800v THYRDID  RIDNEY Lune Si-LL1

BAlaD 2.04E-05 D.ARE-O08 1.030-06 WO DATA L. 18600 Q2.94E-08 4.)0(-0%
L TILY . TIE-OR S.01L-11 2.24E-09 N0 DATa G.05E=11  D.4DE-11  L.a3E-1)
[ TYLY 2.990-08 2.99E~11 1.84E-09 WD DaTa 2.53t=11 B.9%E-11 9.18E-20
Latad D.ARE=09 1.7IC~09 &.85E~10 WO DATa NC DATA  ND DATA  9.82E-0%
LAl&2 L79E~10 V.95E~11 1.98E-11 NO DaYa ND DATA ND DATa 2.428~08
Ctilsl 1.33E-00 0.08E-09 1,.026-09 WO DaATA 4,I8E-09 WD DATA  2.54F-05
CEls) 2.35E-09 J.YIE~D6 1.91E-10 D DATA T.67E~10 ND DATA S.14E-05
CEles 6.96E-07 2.88E-07 J.74E~-D8 WD DATA 1.726-07 ND DATA 1.75F=04
PR14) 1.31E-08 S$5.2¥~09 #.526-10 WU DaTa 3.064E-09 WD DATA 4. 31E-05
LT 4.30E~11 1. T6E~-11 2.1BE-12 NO DATa 1.01€-11 WO DATa 4. TAE=14
LTS 9.30(~09 1.02F-08 4.11E~-10 WD DaTa $.99(-09 NN DATA 3.68E-DS
.18 1.46E-0T7 1.197.07 &.176-08 WO DaATA NO DATA WD DATA 3.228-0%

R —

NP2)0 B.T6E-09 1.608E-10 9.22E-11 MO DATA $.210~10 ™O DATA  2.47E-05

000M, Fermi-2 2.0=-45
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TABLE 2.2-8

INGESTION DOSE FACTORS FOR ADULTS*
(MREM PER PCI INGESTED)

Page 1 of 3

wmUCLICE L L 13 LIvER T.AOCY THYRDID  KIDNEY LUNG Ci-LLi

" 3 NO DATA 1.99€-07 1.0%56~07 1.0%5£-07 1.056=07 1.C5€-07 1.,05E=-07
€ 14 2.04E-06 S$.68E-07 S.68E-07 S.68E-N7 S.60E=01 S.0B8E-07 S.68E-07
NA 24 1.706=06 1.70E-06 1.70E-06 1.70E-06 1.706-00 1.70E-06 1.70E~04
" 1.936-04 1.20€-0% 7T.40E~0c WO DATA NC DaTA ND DATA  2.17E-0%
cn 51 NO DATA  ND CaTa 2.60E-09 1.59E-09 S.86E-10 D.53E-09 6.69E~07
N 54 O DATA  &4,.576-06 0.726-07 WO DaTa 1.36E-06 WD DATA 1.40E-05
nN S¢ NO DATA 1.150-07 2.04E-08 NO DATA 1.46E-07 NO DATA  J.4TE-06
fe 55 2.756=06 1.90F=0e6 4.43(~07 NO DATA ND DaTaA 1.06E-06 1.09E-0¢
FE 59 4.34E=06 1.026=0% D.91€-08 NO DATA NO DATA 2.85€6-06 3.40E-0%

CO 5¢ ND DATA T.456=07 1.67E=0¢ NO DATA ND DaATa NO DATA 1.51€-0%
€O #0 ND DATa 2.14F=06 &.T720=D& NO DATa NO DATA NO DATA 6., 02¢-09%
wl &) 1.30E=C4 9,.016-06 4.)6E-06 ND DATA ND DATA NO DATA 1.88E~08
LI T $.286-07 6.86E~08 J.13E-08 WO DATa ND DATA NO DATA 1.74E~-08
Ly &4 NO DATA B.33E-08 J.91E-08 NO DaATa 2.10E-07 N0 DATA 7.10E~0¢
IN o5 4. B4E=06 1.54%-05 o.9%E-06 NO DaATA 1.03E-0% NO DATA  9.70E-06
IN 89 1.036=08 1.37C-08 1.376~09 NO DATA 1.20E~-08 NO DATA  2.96E-09
8e 83 NDO DATA NO DATA 4.02E-08 NOD DATA ND DaATa NO DATA 5.79¢-08
B8R B4 ND DATA ND DATA $,.216-08 ND DATA ND DATA N0 DATA 4. 0913
R 85 NO DATA  ND DATa 2.14E-09 NO DATA ND DATa ND DATA LT E-24

as 8 ND DATA 2.118~05 9.83E-D6 ND DaTa ND DaTa NO DATA 4. 16E-Ds
"e 88 NO DATA 6.055-08 V.21E-08 NC DaATa ND DATA ND DATA 0.36E~19
L1 L) ND DATA 4,016-08 2.826-08 NO DATA ND DATA NO DATA 2.33E-21
s$rR 89 J.08E~-04 ND DaATA 8.84E-086 NO DaTa ND DATA NO DAYTA 4« .94E~-05
R 90 7.586-03 WO DATaA 1.86E-03 WNU DATA ND DATA NO DATA 2.19E-04
st 9 $.676-06 WO DATa 2.296-97 NO DAYA NC DaTa NO DATA 2.70E-0%
L LR P 2.15E-086 NO DAYA 9.)0E~D8 NN DaATA NC DATa ND DATa 4.206E-0%
Y % 9.62E~09 WD DATA 2.586-10 WO DATa ND DATa NO DATA 1.02€-04
Y 9i» 9.09E~11 ND DATa 3.526-12 NO DaATA ND DaTa ND DATA 2.67€~10
Yy % 1.41E-07 WO DATA 3.TTE-D% MO DATA N0 DaTa ~ND DATA T.76E-0%
Yy w2 $.4%E~-10 WO DATa 2.47€6~-11 WO DATA MO DATA NO DATA 1.406-0%

- — - .

¢ Reference 3, Table E-l1.

00OM, Fermi=2 2.0-46
2673%/0051W, 05/24/84




TABLE 2.2-8 CONT'D
INGESTION DOSE FACTORS FOR ADULTS*
(MREM PER PCI INGESTED)

Page 2 of 3

WUCLIDE  OONE Livir ¥.800v THYRODIC  RIONEY LUNG Cr-LLt

Y 93  2.68E-C% WO DATA  T.40E-11 WD DATA  NO DaTA MO DATA  8.50€-0%
I8 95  D.0GE-O8 9.75(=09 #.60E-09 WD DATA  1.33E-08 NO DATA  3.09E-0%
In 97 1.68E-09 3.39:-10 1.53E-10 WO DATA  5.126-10 WO DATA  1.085E-04
NS 95 6.226-09 3.46E-09 1.86E-09 ND DATA  3.42E-C9 NO DATA 2.10E-0%
W0 99 NO DATA  4.316-06 08.206-07 NO DATA  9.76£-06 WO DATA 9.99E-08
TC 99 2.476-10 6.985-10 4.09E-09 WO DATA  1.DeL-08 3.426-10 4.13E-07
1101  2.564E=10 D.68E-1C 3.59E-09 WO DATA  6.39£-09 1.87€-10 1.10€-21
QU103  1.8SE-07 WO DATA  T7.9TE=08 NO DATA  T.06E-0T NO DATA 2.16E-0%
QUI0>  1.54E-08 WU CATA  6.08E-07 NO DATA  1.996-07 WO OATA R.42E-08
RUL0S 2.756-06 ND DATA 3.48E-DT NC DATA §.316~06 NO DATaA 1.78E~-04
ACIION 1.60E-07 1.486-07 8.79£-08 %0 DATA  2.91€-07 NO DA1d 6.04E-05
TE125% 2.69E-06 9.TIE-OT 3.390-07 8.06E=07 1.09E-05 NO DATA 1.07€-05
TEL2T+ 6.776-06 2.420-06 8.256-07 1.73E-06 2.75€-05 WO DATA 2.27€-05
YE127  1.106=07 3.95E-08 2.38E-08 8.1SE-08 &4.48E-07 WO DATA 8.685-06
TEL29% 1.1SE=05 4.296-0c 1.A2€-06 3.95E-06 &.80E-05 WO DATA 5.796-0%
YE120  3.14E=D8 1.18£=08 T.6>E-09 2.41E-08 1.32E-07 WO DATA 2.376-00
TCI3IM 1.73E=06 8.667=07 7.056-07 1.34E-06 O8.STE-06 WO DATA 8.40E-0%
YEI3]l  1.97E-08 8.23i-09 $.226-09 1.626-08 8.63E-08 WO DATA 2.79E-09
T€132  2.526-06 1.6)E~06 1,33E-06 1.80E-06 1.STE-DS WO DATA 7.71€-0%
1 130  7.86E-07 2.23E-06 8.806-07 1.89C-Cé 3.48E-06 NO DATA 1.92E~06
1 131 4.16E=06 $.95E-06 3.41€-06 1.95€-03 1.026=05 WO OaT4 1.57€-0¢
| 132 2.00E-07 $.43€-07 1.90E-07 1.90E-05 8.65L-07 WO DATA  1.028-07
1 133 1.426-06 2.476-06 7.S3E-07 3.63E-04 &.31£-06 WNO DATA  2.22E-0é
1 136  1.06E=07 2.88(-CT 1.03E=D7 4.99E-06 «.$8E-07 NO DATA  2.51E-10
T 135  4.436=07 1.16i-06 4.206-07 7.65E-05 1.86E-Co WO DATA  1.31E-0¢
CS136  6.226-05 1.48E-06 1.21E-D6 KO DATA  4.79¢-05 1.39€-05 2.53£-0¢
€516  6.51E-06 2.57E=05 1.85E-0% WO DATA  1.43E-05 1.96E-08 2.926-08
CS137  1.976-05 1.096-04 7.14E-05 WO DATA  3.70£-05 1.23E-05 2.11E-0¢
CS138  $.526-08 1.C9E-07 S.40E=08 WO DATA  8.01£-08 T.91E-09 “.85E-1)
SA139  9.70E-08 6.91E=11 2.04E-09 MO DATA  4.48E-11 3.92E-11 1.726-07

0DOM, Fermi-2 2.0=-47
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TABLE 2.2-8 CONT'D
INGESTION DOSE FACTORS FOR ADULTS*
(MREM PER PCI INGESTED)

Page 3 of 3

WUCLIDE . BOwE LIVER ¥.8007 THYRDID  RIDWEY Lune Cl=LL!
sAl40  2.0XC-0% 2.556-08 1.03E-06 WO DATA  B.6Te~09 1.46E~-08 4.10E-05
A4l AL TIE-DB  V.5e(-11 1.596-09 NO DATA 3.31E-11 2.02E-11 2.226-17
QAle2  2.13E-08 2.196=11 1.)4E=09 N0 DATA 1.056=11 1.24E-11 Y.00E-26

.

LAis&0 2.50(=-09 1.26:-09 $.33C-10 MU DATA ND DATA  ND DATA e,258-0%
LAle2 1.28E-10 $.825=11 1.45E-11 ND DATA  NC DATA ND DATA  &,25E-07
(4 3031 9.36E-09 6.33E-09 7.18C~10 NO DATA 2.94E-09 WD DATA 2.42€-0%

.- - — .---..------------------.--O----Q-.---...

CELs) 1.656-09 1.22€-06 1.35E-10 ND DATA §.37E-10 ND DATA 4.56E-05
PRI14D 9.206~-09 3.69:-09 4.56E~10 WO DATA 2.13E-09 WO DATA «.0)E-D5

PRI 3.01E=11 1.255~11 1.59E=12 WO DATA 7.086-12 NO DATA 4. 33E~-18
ND1&Y 6.29E~-09 T.27E-09 4.356-10 WO DATA 4.256-09 NO DATA 3.49E-05
- 197 1.00E-07 B.81E~08 3.01E~08 ND DATA NO DATA N0 DATA 2.82E-05%

nr239 1. AVE-09 1.AT7C-10 6.45E-11 WO DATA B.45E~10 WO DATA 2.40E-05%

0DOM, Fermi-2 2.0-«8
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TABLE 2.2-%

EXTERNAL DOSE FACTORS FOR STANDING ON CONTAMINATED GROUND*

(mrem/hr per pci/m2)

SKIN

TOTAL BODY

ELEMENT

8 288 888 333 o3 mwmuwmnmnwmmwmmo.wwwwmnnnmm
i | [ 0 .nw LU . ! 1 LS 4 0§ .8 .mw DN nw 1 .mw .mv . &k 8§
LT E L IR L EEEEPEEEREREEE R R
CONONY A0 ABNOTATOR—AONT 10D ANTN AN NOON AN T ANTA A D
3 mmm 858 388 a3 mwmuwwnwummwmmmwmmmmmnnnmw
J | [ ' O R R SR e . g s ' ' 1 s.% 8.8 &
oofo i HEH, B 4H  HEH Y N YR ER Y R YRR E R YR Y
CONONN OB SOMATO VCACOM AN ANMN AN BN A AN M SN

NA-24
P-32
Cr-51
Mn=54
Mn=-56
Fe-55
Fe-59%
Co-58
Co-60
Ni=63
Ni-65
Cu=-64
In=-65
In=-69
Br-83
Br-84
Br-85
Rb-86
Ro-88
Rb-89
Sr-89
Sr-91
Sr-92
Y-90
Y-S1M
Y-Sl
Y-92
Y-93
Ir-95
Ir=-97
ND-95
Mo-99
Tc=-99M
Te-101
Ru-103
Ru-105
Ru~106
Ag-110M
Te=125M
Te-12™
Te-127
Te-12M
Te-129

H-3
C-14

*Reference 3, Table E-~6

0DOM, Fermi-2
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TABLE 2.2-9 (Continued)

SKIN

TOTAL BODY

ELEMENT

30 6&"09
l .1&-09

8.40E-09
2. M-09
1.70E-09
lcam-oe
lom-na
3.70E-09
1-6&-08
I.M'oa
102&‘08
10 ﬁ-Oe
4.20€E-09
2. lm‘m
2.40E-N9
20 1“"09
4. m-09
7.90E-09
1 . 5([-08
1.50E-08
50 5&-10
20 M-09
3.20E-10
0.0

2.00E-10
l . u-m
3.10E-09
90 ﬂ"lo

20 8&-09

Te-131M
Te-131
Te-132
1-130
1-131
1-132
1-133
1-134
1-135
Cs=134
Cs-126
Cs=137
Cs-138
Ba-139
Ba-140
Ba-141
Ba-142
La~-140
La=142
Ce~-141
Ce-143
Ce-l44
Pr-143
Pr-l44
Nd=-147
w-187
Np=-239

2.0-50
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Milk Consumption Rate,
Upp- (liters/year)

Meat Consumption Rate,
Uyp (kg/year)

Fresh Leafy Vegetation
Consumption Rate,

Uy, (kg/year)

Stored Vegetation
Consumption Rate,

Ue (kg/year)

Breathing Rate
(rx:;glyear

*Reference 3, Table E-5.

oDOM, Fermi-2
2673W/0051W, 05/24/84

TABLE 2.2-10

INDIVIDUAL USACE FACTORS*

INFANT

330

1400

2.0-51

CHILD

330

41

26

520

3700

TEENAGER ADULT
400 310
65 110
42 64
630 520
8000 8000




TABLE 2.2-11

STABLE ELEMENT TRANSFER DATA*

Fmn = MILK Fe = MEAT
(GOAT)

F - MILK
™ (cow)

ELEMENT

§YSB3eYR53853353053882330383
T L L R LR ET L
3 e B i g g e B B TR RO R I

3558833808 53502008383883383333 3
CEL RO R S SRR XS S e
LILZZZLI&LLLLL&?..I.ZLL..“L&LLSL%&?L.L
NN Yn3nsnYIYI080553Y85583833838
M@mxmxmmmm»wmmmm»xmmmmmmwm&mmmm
114ZZLLLG.LLL&LLZ?.L\..LLL&LL&L&&&L

*References 3, Table E-l.

2.0-52

26730/0051W, 05/24/84

0DOM, Fermi-2



2.3 METEOROLOGICAL MODEL
2.3.1 ATMOSPHERIC DISPERSION

Atmospheric dispersion for releases is calculated using a mixed-mode form of
the straight line fiow Gaussian model.
%)

xIQ‘ = average atmospneric dispersion (sec/m for a given wing

difection (sector) and distance.

= 2,038 xi Dok |_E_ o Q1-E) exp (-172 (n/oj)z)
e upy Uey

2.03 = (2A )1/2 divided by the width in radians of a 22.5° sector
(0.3927 radians).

"jk = number of hours meteorological conditions are observed to be in a
given wind direction, windspeed class k, and atmospheric stability
class j.

NOTE: If periodic data (hourly) are used instead of the joint frequency
data, all variable subscripts are dropped, the "3 K is set equal

'

to 1 and the hourly averaged meteorological variables are entered
into the model.

N = total hours of valid meteorological data throughout the period of
effluent release.

r = distance from the release point to location of interest (meters)

Uy = wind speed (midpoint of windspeed class k) measured at the '0 meter
level (m/sec) during atmospheric stability class

UJK = wind speed extrapolated to the effective release height using the
wind power law with the site-specific wind power law exponent.

00O™, Fermi=-2 2.0-53

2673W/0051W, 05/24/84



(ojz + bzlh)uz
I 3 = the lesser of or where
U’ OJ)
B

o = vertical standard deviation of the plume (meters) at distance r for
releases under the stability category J indicated by AT, from
Figure 2.3-1.

K = terrain recirculation factor from Table 2.3-l1.

§ = plume depletion factor (radiciodines and particulates) at distance
r for the applicable stability class. Normally a factor of 1 is
assumed or, if appropriate, may be obtained from one of Figures
2.3-2 through 2.3-5.

n = 3.1416

b = maximum height of adjacent building either upwind or downwind from
the release point.

AT = vertical temperature gradient (°C/100m).

3 = fraction considered as ground level releases

vy W
1.0 for L<1.0
u
" w
205‘ - 1.50 (.1 ) fO!' 100 < -9-:. 1.5
u u
£ =
L) w
0.3 - 0.0‘ (i) fOl' 105 < _9.1 5.0
u u
N
|0 for L5 5.0
u
00OM, Fermi-2 2.0-54
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- = vertical exit velocity from the vent.

°
u = horizontal wind speed at the point of release.
h = effective height of release (m)

ol ks k. S

ﬁi‘imt of release point

b= 4
"

additional height due to plume rise (m):
for neutral or unstable conditions (AT < -0.5 °C/100m)

o
"
"

[Ty 3 AP
ls (& (D d
u d
Mor = the lesser of or
ey’
e u
for stable conditions (AT > -0.5 °C/100m):
& Fr 174
4 ()
S
or
Fr 1/3
hor = the lesser of 1.5 (M) s-l/6
u
or
¢ for neutral or unstable conditions (in
the event that rP, for neutral or unstable
conditions is 1éss than h,, for stable
|_conditions)
d = diameter of plant vent
€, « correction for low vent exit velocity (m)
0DOM, Fermi=2 2.0-55
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fr w w
u u
Cy =
L
0 for .2> 1.5
ko : 4 2
F.' = momentum flux parameter (m /sec”)
. 2 2
F. : =. ('o) (a/2)
S = restoring acceleration per unit displacement
-4 -2
8.75 x 10 " sec ~ for -0.5< AT < 1.5
s = [1.75x 102 sec™ for 1.5< 4T < 4.0

2.45 x 107> sec™ for AT > 4.0

2.3.2 RELATIVE DEPOSITION

Relative deposition per unit area is calculated for a mixed-mode release.

D/Q = relative deposition per wunit area (m'z). for a given wind
direction and at a given distance.
= 2.55K
r L(E) (0g ) + (1 =E) Dg], where
Dg = relative deposition mode for the ground-level portion of mixed-mode
releases from Figure 2.3-6.
0e = relative deposition rate for the elevated portion of mixed-mode

releases obtained from one of Figures 2.3-7 through 2.3-9.

2.55 = [radians per 22.5° Sector])™>

0DOM, Fermi-2 2.0-56
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Z=Twiay ‘w00

v8/92/60 'MISO0/MELIZ

Ls-0°2

SITE (DISTANCE- 0.km 1.2 km | okm 2.4km 3.2km 4.0km 4.8km S5.6km O.4km 7.2km B.0km
BOUNDARY  METERS) 0.5m 0.75mi i.Omi 1.5mi 2mi 2.5 3.0mi  3.5mi  4.Omi 4. 5wl 5.0mi

- 1.13 (1249) 1.11 113 {14 105 1.1 1.8 120 124 1.8 1.06 1.00
NNE | 1.32 {1646) 1.2 L2 1.32  1.35 1.4 1{.40 1.39 1.3 (.32 129 1.2
SSE | 1.58 (610) 1.61  1.67 173 179 176 1.69 1.66 151 1.4 146 1%
S 1.57 (1417) 1.39 {5t {62 1.67 1.60 1.69 1.65 160 151 1.39 1.32
SSW | 1.14 (1542) .07 .1l 1.4 121 125 1.2 128 124 LI5S 1O7 1.01
W 1.43 (1920) 1.31 1,35 {40 1.48 1.56° 1.61 110 159 1.8 1.5 146
wsw | 1.25 (798) 117 L2 124 129 132 138 138 L3 .23 118 118
. 1.20 (1390) 1.12  1.18 .27 1.30 134 132 138 138 L 123 1.27
Wi | 1.08 (1082) 1.0 1.09 112 116 1.6 120 126 1.30 {.26 1.14 1.08
N 1.18 (915) 1.16 1.22 .27 129 1.2 1.40 1.44 1,81 134 127 1.26
W | 1.35 1990) 1.3 1% 1.7 1.40 1.43 1.49 164 1.5 14 1.4 L7

Linear interpolation within & sector at distances 1ying between those shwon in the table s

given by: S CZ-V‘ ‘('lkz - '2“1
- ’ 'z’“1) RN

Where R is that distance 'ying betwgen the distances (R & R,) specified in the table.
i 8°F, are the values at these specified distances.

TABLE 2.3-1
Dpen Terrain Recirculation Factor




FIGURE 2.3-1
Vertical Standard Deviation of Material in a Plume (oz)'
(Letters denote Pasquill Stability Class)
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*Ref N5t 1.5 E ohtly stable
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> 4.0 G Extremely stable
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= g8 FIGURE 2.22 <
Plune Depletion Effect for Ground-Level Releases
(A11 Atmospheric Stability Classes)
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FIGURE 2.3-3 2
Plume cepletion Effect for 30-m Releases
(Letters denote Pasquill Stability Class)
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Plume Depletion Effect for 60-m Releoses'

FIGURE 2.3-4

(Letters denote Pasquill Stability Class)
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FIGURE 2.3-5
Plume Depletion Effect for 100-m lcluns'
(Letters denote Pasquill Stability Class)
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FIGURE 2.3-6 L
Relative Deposition for Ground-Level Releases
(A11 Atmospheric Stability Classes)
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FIGURE 2.3%-7

R. . ‘e Deposition for 30-m Reluses'
(Letters denote Pasquill Stability Class)
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FIGURE 2.3-8
Relativo Deposition for €0-n Relesses

' (Letters denote Pasquill Stability Class)
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FIGURE 2.3-5
-
Relative Deposition for 100-n Releases

(Letters denote Pasquill Stability Class)
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2.4 DEFINITIONS OF GASEOUS EFFLUENTS PARAMETERS

Section of
Definition Initial Use

administrative allocation factor for gaseous 2.1.1
effluent pathways.

maximum height of the adjacent building.

monitor reading of a gaseous effluent monitor corre-
sponding to associated sample radionuclide concentrations.

time of release (mrem/y:
dose to an individual from radiciodines, tiitium, and radio-
nuclides in narticulate form with half-lives greater
than eight days (mrem).

skin dose rate at time of release mrem/yr)

total body dose rate at time of releas: (mrem/yr)

air dose due to beta emissions from noble gases (mrad)

air dose due to gamma emissions from noble gases (mrad)

the sector averaged relative deposition for any distance
in a given sector.

annual average rela*ive deposition at the location
of the maximum exposed individual.

2.763 x 102 m=2 in the WNW sector

0DOM, Fermi-2
2673/0051W, 05/24/84




Term Definition

[ plume depletion factor at distance r for the appro-
priate stability class (radioiodines and particulates).

K‘ ; total body dose factor due to gamma emissions from
radionuclide (nren/year per yCi/m’) from Table 2.1-1.

Li Skin dose factor due to beta emissions from radionuclide
i (mrem/yr per yCi/m>) from Table 2.1-1

"1 air dose factor due to ganma emissions from radionuclide
i (mrad/yr per ucum’) from Table 2.1-l1.

N1 air dose factor due to beta emissions from noble gas
radionuclide i (mrad/yr per uCilm’) from Table 2.1~l.

ﬂ.1 number of hours meteorological conditions are
observed to be in a given wind direction, wind~
speed class k, and atmospheric stability class J.

N total hours of valid meteorological data.

P‘ dose parameter for radionuclide i, (mrem/yr per
yCi/m>) for the inhalation pathway from Table 2.2-1.

01 rate of release of noble gas radionuclide i
@ Ci/sec)

Q" release rate of radionuclide i for the combined source
terms of routine Reactor Building Exhaust Plenum
plus Containment Drywell Purge Release.

1Y cumulative release of noble gas radionuclide § over
the period of interest (uCi).

0DOM, Fermi-2 2.0-68

2673 /0051w, 05/24/84

Section of
Initial Use

2.3.1

2.1.1

2.1.1

2.1.1

2.2.2.a

2.’.1

2.3.1

2.2.1.b

2.1.1

2.1.2

2.2.4.a



Term

'Qil

Definition

cumulative release of radiniodine, tritium or
material in particulate form oye: the period 2f
interest (uCi).

= rate of release of noble gas radioraxclide i [yLissec)
from the Containment Drywell Purge.
Ri = dose factor for radionuclide i, (mrem/yr per uCi/m3)
cr (mz-mrem/yr per uCi/sec).
Rs = monitor reading per mrem/yr Lo the skin.
Rt = monitor reading per mrem/yr to the total Lody.
D.B = limiting dose rate to the total body
= 500 mrem/year.
Dss = limiting dose rate to the skin
= 3000 mrem/year.
r = distance from the point of release to the locaric»
of interest for dispersion calculations (meters).
cs monitor reading of the noble gas monitor at the alarm
setpoint for the release pathway under consideration.
L 3 = vertical standard deviation of the plume with
building wake correction.
oy = vertical standard deviation of the plume (in meters),
at distance r for ground level releases under the
stability category j indicated by 2T, from Figure 2.3-1,
AT « vertical tempera%ure gradient (°C/100m).
0DOM, Fermi-2 2.0-69
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Se.tion of

Initial Use

2.2.2.5

2.1.3

2.2:.2:\9

2.1.1

2.1.1

2.1.1

2.8

2.3'1

2.1.1

?.3.1

'.‘.3.1

2.5.1



Term Definition

K terrain recirculation factor.

qu wind speed (midpoint of winrdspeed class k) at ground

‘ level (m/sec) during atmospheric stability class J.

l'p relative dispersion for unrestricted areas at the
controlling receptor.

X/Q the sector-averaged relative concentration at any distance
r in a given sector. (sec/m’)

X7q the highest annual average relative concentration in
any sector, at the site boundary. sec/m3

-6 3

4.186 x 10 ~ sec/m” in the NW sector

xQ relative concentration for the location occupied by
the controlling receptor.
2.686 x 107/ sec/nP in the WNW sector

Lhk windspeed ij extrapolated to the effective release
height using the wind-height power law.

E fraction of release considered as ground-level

’ 4 -2

Fn momentum flux parameter (m sec °)

h effective release height (m)

hy height of release point (m)

0DOM, Fermi-2 2.0-70
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Secticn of
Initial Use

2.3.1

2.3.1

2.2.2.0

2.3.1

2.1.1

2.2.2.D

2.3.1

2.3.1
2.3.1
2.3.1

2.3.1



Section of

Term Definition Initial Use
'br = aoditional height due to plume rise (m) 2.3
L = stack exit velocity (m sec™}) 2.3.1
S : = restoring acceleration per unit displacement for 2.3.1

adiabatic motion in the atmosphere. (sec'z)

u = horizontal wind speed at the point of release 2.3

0DOM, Fermi-2 2.0-71
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2.5 GASEOUS RADWASTE EFFLUENT SYSTEM AND VENTILATION EXHAUST TREATMENT SYSTEM

Figure 2.5-1 is a schematic of the Gaseous Radwaste Effluent System showing
the release points to unrestricted areas. The Ventilation Exhaust Treatment
System is also presented in Figure 2.5-1. The Ventilation Exhaust Treatment
System consists of HEPA filters installed in the Service Building Ventilation
System and HEPA and charcoal filters installed in Radwaste Building
Ventilation Systiem.

-

0DOM, Fermi-2 2.C-72
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SECTION 3.
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

3.1 SAMPLING LOCATIONS

Sampling locations as required in Technical Specification 3/4.12.1 are
described in Table 3.0-1 and shown on the maps in Figures 3.0-1, 3.0-2, and
3-&3.

NOTE: For the purpose of implementing Technical Specification 3.12.2,
sampling locations will be modified as required to reflect the findings
of the Land Use Census.

27€7%/0051W, 05/24/84



Number Direcion Reactor (Approx)

Station
1l NE
2 NNE
3 N
4 NNW
5 N
€ WNW
7 W
S-1 Nw
S-2 NNW
S-3 N
S-4 NNE
S-5 NE
oocM, Fermi-2

TRABLE 3.0-1

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM

Distance from

1.2 mi.

1.1 ni.

1.1 m.

0.6 m.

0.6 m.

0.6 mi.

15 mi.

2.4 mi.

2.4 mi.

2.6 mi.

6.5 mi.

5.1 mi.

2767W/0051W, 05/24/84

(Sampling Locations)

Description

Estral Beach (cammunity)
Pole on Lakeshore, 18
Poles S. of Lakeview

Tree at the termination
Brancho Street (private
residence)

Pole at NW corner of
Swan Boat Cluw Fence
(Cammunity)

Site Boundary and Toll
Road, on Site Fence by
APS #4

Site Boundary and Toll
Road on Site Fence by
APS #5

Pole NE corner of bridge
over Toll Road

Pole, behind Doty Farm,
7512 N. Custer Road
(control)

Pole NE corner Dixie
Highway and Post Road

Pole NW corner Trombley
Road and Swan View Road

Pole on S side Massarant
- 2 Poles W of Cinavarre

Pointe Mouillee - W,

Jefferson and Campau Road,

Media
Direct Radiation
Radiciodine
Particulates

Direct Radiation

Pole on SE carner of Bridge

Direct Radiation Q
Direct Radiation Q
Radioiodine W
Direct Radiation Q
Radiciodine n
Particulates v
Direct Radiation Q
Direct Radiation Q
Radiciodine W
Particulates -
Milk M
Direct Rediation Q
Direct Radiation Q
Direct Radiation Q
Direct Radiction Q

Q

Painte Mouillee Game Area Direct Radiation

- Field Cffice, Pole near
tree north area of parking

lot

3.0-2




Nunber Direcion Reactor (Approx)

Station

S5-6 N
S-7 NNW
S-8 Nw
S-% WNW
S-10 W
S-11 SW
S-12 oW
S-13 -
S-14 WSW
S-15 S
S-16 SSW
S-17 SW
oocMm, Fermi-2

TABLE 3.0-1

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM

Distance from

4.5 mi.

5.0 mi.
4.0 mi.
4.9 mi.

5.5 mi‘

A.s m.

409 m.

2.8 M.
2.8 mi.
0.9 mi.

1.0 mi.

0.9 mi.

2767W/0051W_ 05/24/84

(CONTINUED)

Description

Labo and Dixie Highway =~
Pole on Sw corner with

lignt

Labo and Brandon - Pole
on SE corner near RR

Pole NW corner Newpart
anc Brandon Roads

Pole on SE of War and

Post Roads

Pole on NE carner Nadeau
and Laprad near mobile

hame park

Pcle on NW corner Mentel

and Hurd

Pole in parking lot of
Department Natural Re-
sources Office Building -
Sterling State Park

Pole S side Williams Rd.
- 8 Poles W of Dixie Hwy.
(Special Area)

Pcle N side of Pearl at
Parkview - Woodland Bch.
(populated area)

Pole N side of Paint Aux
Peaux 2 Poles W of Long
(site boundary)

Pole S side of Point Aux
Peaux - 1 Pole W of Huron
next to vent pipe (site

boundary)

Fermi gate along Paoint
Aux, Peaux Road - On
fence post W of gate
(site boundary)

3.0-3

Media

Direct

Direct

Direct

Direct

Direct

Direct

Direct

Direct

Direct

Direct

Direct

Direct

Radiation

Radiation

Radiation

Radiation

Radiation

Radiation

Radiation

Radiation

Radiation

Radiation

Radiation

Radiation

Frguencx




Station Distance fram
Number Direcion Reactor (Approx)
S-18 WSW mi l.2mi.
S-19 - 1.0mi.
5’20 SSN 6.2 “I.o
5-21 SW 10-1 l'd-
S-22 SKWS 9.9 mi.
S-23 WSW 8.0 mi.
S-24 WSW 9.2 mi.
S-25 WNW 10.1 mi.
S-26 Nw 8.7 mi.
S-27 NNW 9.9 mi.
S-28 N €.9 mi.
S-29 N 9.5 mi.
oocM, Fermi-2

2767W/0051w, 05/24/84

TABLE 2.0-1

ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM

(CONTINUED)

Description

Pole on Toll Road - 13
Poles S of Fermi Drive

Pole on Tell Rd., 6
Poles S of Fermi Drive

Pole NE carner McMillan
anc East Front Street
(Special Area)

Pole SE corner of Martar
Creek and Laplaisance

Pole E side of S. Dixie
1 Pole S of Albain

Pole Cluster (St. Mary's)
Park corner of N Custer
and Dixie (Monroe St.)

(N side, next to river)
(Special Area)

Pcle Milton "Pat™ Munson
Recreational Reserve =
N Custer Road (Control)

Pole corner Stony Creek
and Finzel Roads

Pole W side Grafton Road
1 Pole N of Ash/Grafton
intersection

Pole E side of Port
Creek, 1 Pole S of
will-Carlton Road

Pole on S side of S.
Huror River Dr. across
from Pace Street
(Special Area)

Pole NE corner of
Gibraltar and Cahill
Roads

3.0-4

Media
Direct Radiation

Direct Radiation

Direct Radiation

Direct Radiation
Direct Radiation

Direct Radiation

Direct Radiation

Direct Radiation

Direct Radiation

Direct Radiatior

Direct Radiation

Direct Radiation

Frequency




TABLE 3.0-1
ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM
(CONTINUED)

Station Distance fraom

Number Direcion Reactor (Approx) Description Media

Frggwncx
Direct Radiation Q

Pole S corner of Adams

$-30 NNE 9.9 mi.

10 NE

11 NNE

12 SSE

13 S

14 NE

15 NNE

16 £

17 SW

18 WSW

20 NW
oocM, Fermi-2

2767W/0051W, 05/24/84

0.2 mi.

1.1 mi.

9.5 mi.

o.b m.

1.2 mi.

13 mi.

20 mi.

00“ m.

l1.0mi.

2.0 mi.

5.7 mi.

and Gibraltar (across
from Hutbug Marina)

Peoint Aux Peaux,
100-200 ft. offshare
sighting directly to
land based water tower

Fermi-2 discharge,

approx. 200 ft. of fshore

Estral Beach, approx.

200 ft. offshore sighting

directly to land based
windmill

Control in vicinity of
Celeron Island

Fermi Unit I Raw Lake
water Intake Structure

Monroe Water Station

N side of Painte Aux Peaux

1/2 block W of Long Rd.

DECo's Trenton Channel
Power Plant Intake
Structure

(Screenhouse #2)

Detrait (Allen Park)
water Station 14700
Moran Rd.

Fermi-2 discharge
(approx. 1200 ft.
of fshore)

Carner of Erie St. and
Point Aux Peaux Rds.

L. Burns Farm
4352 Pointe Aux Peaux

Reaume Farm
2705 East Labo
3.0-5

Sediment

Sediment

Sediment

Fish

Surface Vater

Drinking water

Surface Water

Drinking Water

Fish

Radioi odine
Particulates

Milk

Milk

SA

SA

SA

SA

SA

M-SM

M-SV



TABLE 3.0-1
ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM

(CONTINUED)
Station Distance fram
Number Direcion Reactor (Approx) Description Media
22 | 4 0.6 mi. Outlet Fermi-2 Starm Sediment
: A Drains
31 NW 4.5 mi, Yoas Farm Milk
« 3239 Newport Rd.
'€
32 NNE 4.C mi. Rocland Farm Milk
9501 Turnpike Hwy.
1
Wl S 0.4 mi. Approx. 100 ft. W of Groun. water
Lake Erie, S end of
foarmer plant cluhouse
site
w2 . SSW 1.0 mi. 4 ft. S of Pointe Aux Groundwater
Peaux (PAP) Rd. fence,
427 ft. W of where PAP
crosses over Stoney
Point's western dike
w3 SW 1.0mi. 143 ft. W of PAP Rd. Croundwater
gate, 62 ft. N of PAP
Rd. fence
w4 WNW 0.6 mi. 42 ft. N of Langton Rd., Groundwater
8 ft., E of Toll Rd.
fence
oocM, Fermi-2 3.0-6

2767W/0051N, 05/24/84

uenc

SA

M-SM

M-SM

On
flow

reversal

On
flow
reversal

On
flow
reversal

On
flow
revergal




TABLE 3.0-1
ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM

(CONTINUED)

Station Distance from

Number Direcion Reactor (Approx) Pescription Media

2 W 0.6 mi. Outlet Feomi-2 Stoarm Sediment

1 Drains

3l Nw 4.5 mi. Yoas Farm Milk
3235 Newpcrt Rd.

32 NNE 4.0 mi. Roland Farm Milk
9501 Turnpike Hwy.

Wl S 0.4 mi. Approx. 100 ft. W of Groundwater
Lake Erie, S end of
farmer plant clubhouse
site

w2 SSW l1.0mi. 4 ft. S of Painte Aux Grouncwater
pPeaux (PAP) Rd. fence,
427 ft. W of where PAP
crosses over Stoney
Paint's western dike

w3 SW 1.0mi. 143 ft. W of PAP Rd. Groundwater
gate, 62 ft. N of PAP
Rd. fence

w4 WHW 0.6 mi. 42 ft. N of Langton Rd., Groundwater
g ft., £ of Toll Ra.
fence

oocM, Fermi-2 3.0-6

2767%/0051W, 05/24/84
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FIGURE 3.0-1
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM -
SAMPLIN: LOCATIONS BY STATION NUMBER (IMMEDIATE AREA)
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FIGURE 3.0-2

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM -
SAMPLINC LOCATIONS BY STATION NUMBER (GREATER THAN 5 MILES)
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FIGURE 3.0-3
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
SUPPLEMENTARY TLD LOCATIONS - BY STATION NUMBER
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3.2 INTERLABORATORY COMPARISON PROGRAM DESCRIPTION

The REMP Contractor is required to participate in a Commission approved
Interlaboratory Comparison Program and to suwbmit QA Program Progress summary
reparts to DECo on a bi-monthly or quarterly basis. These reports contain
sumary descriptions and performance data summaries on reference standards,
b;fark, blind, spiked, and duylicate analyses as well as the USEPA and other
isbaratory™ Intercomparison Programs, as applicable. A sumary of the
Ir;terlaboratory Comparison Program results obtained is required to be included
in the Annual Radiological Environmental Operating Report pursuant to
Specification 6€.9.1.7.

Participation in an approved Interlaboratory Comparison Program ensures that
an independent check on the precision and accuracy of the measurements of
redicactive material in environmental sample matrices is performed as part of
the QA program for environmental monitoring in order to demonstrate that the
results are valid for the purpose of Section IV. B.2 of Appendix I to 10 CFR
Part 50.

0DCM, Fermi-2 3.0-10
2767%/0051w, 05/24/84




SECTION &,
TOTAL DOSE FROM URANIUM FLEL CYCLE

.,& CALCULATION OF TOTAL DOSE FROM URANIWM FUEL CYCLE

1 0
Int the event that calculations of total dose from the uranium fuel cycle are
required to be performed in swpport of the action statement 3.11.4.3 as a
result of exceeding twice the referenced limits, a combination of measurements
will be incorporated. Direct radiation doses will be inferred fram the
evaluation of environmentsl monitoring devices (e.g., thermoluminescent
dosimeters or jon chambers listed in Table 3.0-1). This comporent will be
summed with the doses calculated from effluents dose calculations performed
according to Sections 1.0 and 2.0 of the ODCM to assess the annual dose or
dose committment to any Member of the Puwlic.

0OCM, Fermi-2 4.0-1
3171%/0051W, 05/07/84
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