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INTRODUCT ION

The OFFSITE DOSE CALCULATION manual is a supporting document of the RADIO-
LOGICAL EFFLUENT TECMNICAL SPECIFICATIONS. As such the ODCM describes the
methodology ' 8nd parameters to be used in the calculation of offsite doses due
to radicactive liquid and gaseous effluents and in the calculation of liquid
o« gaseous effluent monitoring instrumentation alarm/trip setpoints, The
0DCM contains a list and graphical description of the specific sample loca-
tions far the radiological environmental monitoring program. Schemat ic
configurations of liquid and gaseous radwaste effluent systems releases to
unrestricted areas are also included.

The 0DCM 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 ODCM,

w’ Fw-z
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SECTION 1.
LIQUID EFFLUENTS

The Enrico Fermi Atomic Power Plant, Unit 2, is located on Lake Erie which
supplies make-up water to the Circulating Water System and receives decant
from the Cirtulating Water Reservoir. All releases from the Liguid Radwaste
System are to the Circulating Water Reservo.ir decant line.

1.1 LIQUID EFFLUENT MONITOR SETPOINTS

The calculated liquid monitor setpoint values will be regarded as upper bounds
for the actual setpoint adjustments. Setpoint adjustments are not required to
be performed if the existing setpoint level corresponds to a lower count rate
than the calculated value. The actual monitor setpoint, which corresponds to
the calculated concentration plus background for the specific monitor, is
determined from calibration data or from operational data associated with
liquid sample analysis data. (See Section 1.1.1).

1.1.1 LIQUID RADWASTE EFFLUENT RADIATION LINE MONITOR D11 = NOO7

The liquid radwaste effluent line monitor provides alarm and automatic
termination of release functions prior to exceeding the concentration limits
specified in 10CFR 20, Appendix B, Table 11, Colum 2 at the release point to
the unrestricted area. To meet this specification, the alamm/trip setpoints
for the liquid effluent monitor and f)ow measurement devices are set to assure
that the following equation is satisfied:

7
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Geec = the effluent concentration limit (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, in uCi/ml.

c = the setpoint, in uCi/ml, of the radicactivity monitor measuring
the radioactivity concentration in the effluent line prior to
dl.luucn and subsequent release; the setpoint, which is inversely
pfoportional 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 100FR 20 in the
unrestricted area.

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

F = 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 wWater Reservoir Oecant Line to Lake Erie. This decant line
furnishes the dilution flow (F). The waste effluent flow (f) and the monitor
setpoint (c) for the ligquid radwaste pathway are determined and set to meet
the conditions ©f whe equation for a given effluent concentration, Guei
The method by which this is accomplished is as follows:

Step 1) The radionuclide concentration for a waste sample tank to be released

is obtained from the sum of measured concentrations as determined by
the analyses required in STS Table 4.11«1:

{ Cyw] Cgo(CyoCyoeCpocy
y

where

c' = the concentration, c.. of each measured gamma emitter observed by
gamma-ray spectroscopy of each was'e sample.

0DCM, Fermi-2 1.0-2
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c = the concentration of alpha emitters in liquid waste as
measured in the MONTHLY composite sample. (NOTE: Sample is
analyzed for gross a).

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

c, = The measured concentrations of Fe-55 in liquid waste as observed in
the QUARTERLY composite sample.

(:t = 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 appropriate.

Step 2) The measured radionuclide concentrations are used to calculate a
Dilution Factor, DF, which is the ratio of total dilution flow 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 point of
discharge.

DF:&_;C__Li* SF

et 5. b Ct;]* s
g MPC; \MPG, MPCg  MPC;  MP

where

l':1 = measured concentrations of Cg, Ca' Cs, l‘:f and ct as
defined in Step 1. Terms Ca, Cs’ Cf, and :t will be
included in the calculation as appropriate.

0DOM, Fermi-2 1.0-3
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MPCi = MPCQ, MPC., NPCs, IPC‘., and MP(?t are limiting concentra-
tions of the appropriate radionuclide from 10CFR 20, Appendix B,
Table II, Column 2. For dissolved or entrained noble gases, the
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 percent variation.)

Step 3) The dilution flow rate setpoint for minimum dilution flow rate, F g’

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

Step 4) For the case DF < 1, the waste sample tank effluent concentration
meets the limits of 10CFR 20 without dilution and effluent discharge
flow rate may be assigned any desired value. For DF > 1, the
maximum permissible discharge flow rate, ft’ must be calculated:

F AoEE
ftx d+ p = Bg foer» fp

where:

Fd = Dilution flow 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.)

0DOM, Fermi-2 1.0-4
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NOTE: If radioactivity from plant operations accumulates in the Circulat-
ing Water Reservoir such that measurable quantities of radio-
nuclides are detected in the Circulating Water Reservoir, calcula-
tion of Fd must include a term to account for radioactivity
present in the dilution stream prior to the introduction of the
waste sample tank effluent:

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

Step 5) The liquid radwaste effluent radiation monitor setpoint may now be
determined based on the values of }i Ci, fy and Fy whicr were

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 }6 Cg. The

monitor setpoint which corresponds to the particular setpoint
concentration, ¢, is determined based on monitor calibration data or
on operational data which correlates monitor response %0 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 pCi
{g c‘ ml
where

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

f
i s (See Note 2 below)

f(actual)
If A> 1, Calculate ¢ and determine the raximum value for the actual

monitor setpoint (uCi/ml).
It A< 1, Norelease may be made. Re-evaluate Steps 2, 3, and 4.

2766W/0051W, 05/07/84



The calculated setpoint concentration, c, establishes the base
value for the monitor setpoint. However, in establishing the
actual monitor setpoint for a particular monitor, background
radiation levels must be considered. Normally, 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 accurately assessed at or below the calculated setpoint value.

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

If calculated setpoint values are near actual concentrations planned for
release, it may be impractical to set the monitor alarm based on this value.
In this case a new setpoint may be calculated by decreasing the effluent flow,
increasinn 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 D11 - NOO7

Perform Step 2), solving the equation for DF using the appropriate values in
the concentration term from the sample analyses for the Liquid 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 -stpoint should be
established as close to background as practical to prevent spurious alarms and

yet alarm should an inadvertent release occur.

1.1.2 CIRCULATING WATER RESERVOIR DECANT LINE RADIATION MONITOR D11 - N402

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

0DOM, Fermi-2
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monitor has no control function, but serves as support (backup) for the Liquid
Radwaste Effluent Line Monitor,

The radiation monitor setpoint is established as follows:

cC = ( I c°) + DF
g
where I Cg and DF have values as determined in Section 1.1.1 Step 1 and
g

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, OF
may be set equal to 1 for the purpose of calculating the monitor setpoint.)

ODOM, Fermi-2 1.0-7
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FIGURE 1.0-1
EXAMPLE CALIBRATION CURVE FOR LIQUID EFFLUENT MONITOR
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1.2 DOSE CALCULATION FOR 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 calculations. However, in the case when the
current flow is in the southerly direction, the nearby location of the
municipai watey i .take for the city of Monroe makes it desirable to consider
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 DUE TO FISH CONSUMPTION
The dose contribution toc 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 =X it ¢
0, * § A L8ty Cyp e Fe
=1
where

Dt = The cumulative dose commicment to the total body or any organ, T,
due to ratficactivity in liquid effluents for the total time period
m
zlAtl, in mrem (Reference 1).

L=

Atl = The length of the 2th time period over which Cu and
F‘l are averaged for all liquid releases, in hours.

Cn = The average concentration of radionuclide, i, in undiluted liquid
effluent during time period M:! from any liquid release, in
pCi/ml.

A i = The decay constant for radiowclide i. (sec:."l )

0DOM, Fermi-2 1.0-9
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= The transit time to the location of the individual expected to

te
receive the greatest potential dose due to the liquid pathway
(1770m northeast of Fermi-2); 13,000 seconds. (Reference 5 Section
20‘.12).

F, = The near field average dilution factor for C 11 during any liquid

L

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 2.

Fy = (average undiluted liquid waste flow)
(average Tlow Trom the di sc%rge structure during
periods of radioactive materizls release) x (Z)

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

Section 4.3).

where

z = Applicable diluticn factor for the receiving water body at Fermi-2.
Z = 10 (Reference 1, Section 4.3; Reference 5, Chapter 5, Section 5.2.)

A = The site related fish ingestion dose commitment factor to the total

it
body or any organ t far each identified principal gamma and beta
emitter listed in Table 1.2-3 in mrem/hr per uCi/ml.

Ai‘l’ = KO (l% BFI) Ni
where
K o = Units conversion factor 1.14 x 105
10% BCL X 10° ml + 8760 hr
n ) 1 yT
UF = Adult fish consumption (21 kg/yr).
0DOM, Fermi-2 1.0-10
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BFi = Bioaccumulation factor for radionuclide i, in fish, in pCi/kg per
pCi/l from Table 1.2-1 (taken from Reference 3, Table A-l).

lJl-'1 = Dose conversion factor for radionuclide i, for adults in
preselected organ, t, in mrem/pCi, from Table 1.2-2 (taken from
Reference 3, Table E-11).

If radicactivity 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

L
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 areas is calculated using the following expression:

m At m -t
i, i
D, = B Ao I atc, e F;, ‘[; AL 121 at,C., e ‘%J

=1

where

Dr = The cumulative dose commitment to the total body or any orjan, t,
due to radioactivity in liquid effluents for the total time period

m
‘ftu in mrem (Reference 1).
L=

Aty = The length of the Lth time period over which Cy, 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
pCi/ml.

00OM, Fermi-2 1.0-11
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Ay = The decay constar’ for radionuclide i. (scc."l)

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

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

F L = The near field average dilution factor, for C:L1 during any liquid
effluent release. Defined as the ratio of the undiluted liquid
waste flow during release to the product of the average flow from
the discharge structure to unrestricted receiving water times 2.

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

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

where

Z = Applicable dilution factor for the receiving water body at Fermi 2.
= 10 (Reference 1, Section 4.3; Reference 5, Chapter 5 Section 5.2.)

0DCM, Fermi-2 1.0-12
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R = The site related drinking water ingestion dose commitment factor to
the total body or any organ t for vach jdentified principal gamma
and beta emitter listed in Table 1.2-4 in mrem/hr per uCi/ml.

Uy
o A'h = Ko ('D_") DF‘1
where
" " = Units conversion factor 1.14 x 105
1069%_ x 10° ml ¢ 8760 hr
" W yT

Uy = Adult water consumption (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
consumtion for Fermi 2 Plant, % = 7.7
\Reference 5, Chapter 5, Section 5.3)

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

organ, T, in m:em/pCi, from Table 1.2-2 (taken from Reference 3,
Table E-11).

Ah = See Section 1.2.1

If radioactivity 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, Fl. = 1/Z, and At = the entire time period

for which the dose is being calculated.

0DCM, Fermi-2 1.0-13
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TABLE 1.2-2
Page 1 of 2
ADULT INGESTION DOSE FACTORS*
(mrem/pCi ingested)
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ca 51 NO DATA N0 CaTa 2.6uE~09

LU L ~0 OA'u 4. 576~ 05 §.72E~07 NO Data t J6E~06 WO DATA 1.40E-05
nu Se ~NO DA!A 1.15€~ or 2.045-08 NO DaTa n “«6E-D0T7 WD Data J.6TE~-08
FE 5% 2.756-06 1.90F=08 &.43E-O7 WO DaTa WNO Data 1.06E-06 1.09£-06
FE 59 &,.)4E-06 1.028-05 3.91E-06 NO DATa ~N0O DATA 2.85E6~06 J.S0E- -0

CO S8 NO DATA  7.436=07 1.67E-06 ~O DATA NO DATA WU DaTA  1.51E-03
CO o0 NO DATA 2.14F-06 &.720-06 WO DATA ND DATA NO DATA «.02€-0%
l JOE-C4 9.01E-0e &, )0:-00 MO DATA NO DATA ND DaTa 1.88E-08
i oS S.:OE 07 6.86E-08 ). I!E-Oi w0 DaTa NO DaTa NO DATA 1.764€E-08
Cu &+ NO DaTa g.)¥E-08 ).91E-08 WO DaATa 2.i0E-07 NO DATA 7.10£-00
In &5 «.B86E-06 1.54E-0%5 o.%E-06 NO DaTa 1.036~-05%5 NO DaTaA 9.7CE~08

In o° 1.03-08 1.37€-08 1.37€-09 NO DavTa 1.28€-08 NO DaATA 2.96€-09
NO DaTa NO DATa 4. 02E-0" ™D DJaTaA NO DaTa NO DATA $.79¢~-08
| LA B NDO DATa NO DATA $.21€6-08 NO DATa NO DATA NO DaTa 4«.09E~13
ar 85 ~NO DaTA ND DATA 2.146-09 NOD Davs NO DATa ~ND
ap 8s NO DaTa 2.11E=295 9.8)E-06 NN DATA N0 DATA ~0
ag 88 ND DaATa 6.0%5-08 13Y.21E-08 WO

ap 8% NO DaTa «.01E-08 2.82C-08 NO DATA ND DaTa ~nD DaTa 2.33€-21
LA A 3.08E-04 WO DaATA 8.84E-086 NOU DATa ND DATA ND LATA 4. 94E-0%
st 90 7.:36E-03 w~O DaATa 1.86E-0) w0 DATaA NO DATA ND DaTA 2.19€-04

DATA NC DaTa NO DATA :.1oe-os
ND DATA ND DATA &.26E-05
ND DATA NO DATA 1.02€~04

DATA 4.16E-08

st 9 S.676E-06 NO DATa 2.29€-27 w0
sn 92 2.156-06 NO DaTA 9.)06-08 WO
90 9.62E~-09 w~OD DATA 2.58E-10 NO DATa
Y 9Im 9.09E-11 NO DaTa 3.526-12 NO DATaA NO DaTa ND DATaA 2.67€~10

DaTA 7.76C(~-0%

Yy e 1.41E-07 w0 DATa 3.77E-09 NO DarTa NO DaATaA ~O
Yy W2 8.45E-10 WO CaTa 2.47E~11 ND DATA ~NO DATA NO DAia 1.48E-05
- — -o----------—_—_——-—----c--—-..-.."--

ND DaTa NO DATa 8.50€-0%

vy 9 2.68E-C7 ~O DaTa 7.40E~11 WO Dava
ND DATA 3.09€-05

n 95 J.0GE-08 T.75E-09 6.606-09 NO DaTa 1.5%5)~08

n 97 L. alE-o! 1.398-10 1.55E-10 ~NO DaATa $.12E~-10 NO DaTa 1.95€-0¢

LU .:IE-OO J.46E=09 1.06E-0% NO OQta 3.42€6-09 NO DaTa 2.10€-05

nO %9 ~0 DATA «.31€6-06 6.206-07 nO DATa 9.766~06 NO DaTa 9.99€-0s
1.06E-08 3.42€-10 &.13E-07

1C 99% 2.47E-10 &.985-10 B8.09E-09 WO Darta

.-""o' 1.87€~10 I.lO(-?I
MO DATA 2.16€-0%
9.42E-00

rciol 2.564E-10 ).66E-10 3.59E-09 ~O DaTa
wio) 1.056-07 ™0 OATa T.97€-08 =0 Oala 1.08€-07
S0y 1.54€E-08 wy Cata $.00E~07 MO DaTa 1.99€-07 w0 DaTa

*values in Table 1.2-2 are taken from Reference 3, Table E-11.

0DOM, Fermi-2
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TABLE 1.2-2 (Continued)

Page 2 of 2

muCL 1 OE SOmE LIVER T.800v tTuvYRQIC ll0~¢V LunG Ci=LLt

RUIOS - 2.75E-06 O DATA . ABE-OT wNO OaTaA s.)ne-oa N0 Dafa  1.78€-04
ACL10A 1.60E-07 1.¢8E-07 @.79€-08 “O0 Dafa 2.91€-07 W~O DaTa  6.04E-05
TE125% 2.68€-06 9.71E=07 3.576-07 @.06€-07 1.09€-0% WNO DaTa  1.07E-0%
TEL21» &.77E-06 2.42C-06 8.25€-07 (1.73E-06 2.735E-0% WO DATA  2.27E-0S
TEL27  1.10€E=07 J.95€-08 2.3)8E-080 B.1SE-08 &.48E-07 WNO DATA  8.68E-0s
TEL29% 1. xsc-os 4.295<06 1.A26-06 J.95E-06 «.80E-0% WNO DATa  $.79(-0%
€129 ).nct-oc 1.186-08 7.65E-09 2.41E=-08 1.32€-07 w~O CaTa 2.)7€-08
TCI3i~ 1.73E-06 B.68%-07 7.056-07 1.)sE-0¢ O.57€-06 ~O DaTa  8.40E-05
TEIDNIL 1.976-08 8.2)E~ eo o.z:t-oo s oze-on 9.63E-08 ~O DaTa 2.79€-09
16132 2.52E-06 1.6~ oc :.s:s-oo i. oo:-oo 1.976-Q5S W~O Dara T.71€-05
1 130 7.56E=07 2.236-06 B8.80€-07 1.89€-06¢ JI.48E-06 NO DaTA  1.92€-0e
1131 «.16E-086 S5.956-06 J.416-06 1.95€-0) 1.02E~-0T NO DavTa 1.57€-0¢
! 132 2.03E-07 $.43E-0T 1.90€-07 1.90£-05 0.85c-07 WO OaT4  1.02E-07
1y l.~zt-00 2.67€6-08 7.5)(-07 3.63E~-04 4.31E-06 WNO DaATA 2.22€-08
s L.066=-07 2.88£-07 01!-07 €. 99E-06 &.S8E-07 NO OATA  2.S1E-10
I 135  &.43E-0T7 1.16&-06 &. :sc-or 7.65E-05 1.86E-086 WNO DaTa  1.)1E-08
CS1ds 6.226~05 1.48E-04 1.21E-04 NO Data «.796-05. 1.59€-05 2.59€E-0s¢
cside 6.51E~06 2.57€6-05 1.85€-05 ™D DaATa 1.4)E~-0% 1.96E~086 2.92E-0¢
csiy? T.97€-05 1.09E-04 7T.14€E-05 ~O OaTa J.706~-05 1.23E-0%5 2.11€-0s
csi13e 5.526-08 1.C9E-07 S$.406-08 N~NO Data 8.01E-08 7.91E-09 &.83€E-1)
84139 9.70F-08 6.91E=11 2.8¢E-09 WO DAT4  6.48E-11 I.92€6-11 1.72€-07
- - —————— —— —— - — A~ -
84140 2.03C-0% 2.5%5-08 1.33E-06 O Dava 8.6076-09 1.46E-08 4.18E€-05
Pale) «.71E-08 1.58f-11 1.59€-09 ~O Data  I.J31E-11 2.02€-11 2.22E-17
44142 2.13E-08 2.19€-11 1. 34€-09 wO DaTa  1.3%E=11 1.24E-11 1.00E-2¢
Lats0 2.30( 09 1.26i-09 J.)J( 10 WNU Data  ~O Dara NO DaTa 9.25€-05
LAls? 1.28E-10 $5.825-11 1.45€-11 WO DaTa NO Dafa ND DaTa 4, 25€E-07
CElsi 9.36E~09 o. ,,g-o' r. |.( ~10 NO Dava 2.94E-09 ND DaATa 2.42€~-05
CElsd  1.85%E~-09 n.zze 0s n.sss 10 N0 DaTa  S.)TE-10 WO OaTa  &.56E-0CS5
CELae 4. ABE-0T 2.04E-07 2.625-08 WO DaTa JIE-0T N0 DATZ  1.65E-0¢
PR14) Q.20E~09 J.69E-09 &.56E-10 NO ODarvTa 2 I)E 09 NC Dava 4.C)E-0S
LIS 3.01E=11 1.256=11 1.S4c=1l2 WNOD DavTa 7. os(-lz NO DaTa  4.)3E-18
NOI4Y  6.29E-09 7.27E-09 4.35E-10 WNO DATA  4.256-09 WO DATA 3.49E-05
- 1V 1.0)E~07 B.01E-08 )H.0lE-08 w~NO Dala ~N0 Data N0 DATa 2.82€6-05
6P239 1.19€-09 1.17C-10 .45E-11 &0 Data D.e3E-10 WO DaTa  2.40E-CS

*values in Table 1.2-2 are taken from Reference 3, Table E-11.

m. Fﬂm—z 10&16
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TRABLE 1.

2-3

Page 1 of 2
SITE RELATED INGESTION DOSE COMMITMENT FACTOR, Ait (FISH
(mrem/hr per wCi/ml)

CONSUMPTION)

NUCLIDE

BONE

LIVER

T.BODY | THYROID

KIDNEY

LUNG

GI-LLI |

H-3
C-14
Ha-24
F-32
Cr=-31
""1‘54
"l'n“ftt.
Fe-S%
Fe-S¢

Fu-10:
Fu-10¢

L

L

ARG AN = A AN DO DDD DL PO D

O M

o By O o

LBOE+Q0
. 13E+04
LOATE+Q2
SEZESOT
.QOE+BO
.Q0E+0Q0
.ORE+Q0
€. S8E+0Q2
1.04E+03
.QOE+QO
.GOE+Q0
.11E+04
.2CE+0Q2
LQOE+Q0

.

3ZE+04

93E+0!
.QOE+QQ
.Q0E+0Q0Q
.QQE+EQ
LOGE+Q0
LQ0E+00
.Q0E+Q0
.21E+04
.43E+0%
LOTE+Q2

. S4E+02

. 7eE-01
,43E~-02

L44E+00

.0€E-02

. E0E-0]

LA0E-D1

« S3E-02
+ATE+G2
. QOE+Q0
.ETE-03
«12E-03
LAZE+QO
LE9E-01

D= PN DODOND=MNRNONSE~LDMNENMN

.26E-01
.2€E+03
BTE+02
.BTE+Q€E
.BRE+QQ
. 38E+03
10E+02
. SSE+02
.44E+03
92E+01
.SEE+02
. 16E+023
.64E+01
.97E+00
.37E+04
.43E+01
.HRE+Q0
. @BE+0Q0
.QOE+Q0
.B1E+0S
. 90E+02
S2E+02
. BBE+Q0
.BBE+DO
ORE+0Q
.@BE+00
.QQE+Q0
.03E+00
.BOE+0O

0.Q0E+00

~J

- P s B A

.@RE+0QO
. TRE-02
.EBE-0:
+4BE+Q2
. Q3E+02
.S1E-02
. 31E-02

0. BQE+0Q0Q

. BBE+00

2.26E~-01)
€. <EE+03
.BTE+BZ
LTSE+QE
.27E+00
.35E+02
9SE+01
.QEE+02
. 36E+02
QGE+02
6SE+02
Q4E+03
.49E+00
.EBE+00
33E+04
SEE+Q0
.D4E+01
. 24E+0]
.15E+00
.71E+04
. S4E+02
. 35E+02
. ISE+02
. 34E+05
.F4E+@1]
6EE+Q0O
S4E-02
.11E-04
. 2€E-01
.48E-03
.43E~-03
.c1E-02
.22E~-0:
. 34E+02
. 9€E+01
. 19E-01
.2%E-01
.S1E+Q0
.42E-01

h-b-nu-(,_\u—.--ov_ﬂ‘.uk\ﬁ)o—-f].—nu-—.},u-.ﬁ)(j‘mw‘\j—-l_ﬂ'\)\onh-‘(’_\o—-—‘

12.2€E-01
. 26E+03
.@TE+02
.QOE+00O
.61E-01
.B0E+20
.00E+00
.00E+0@0
. 0BE+00
. @0E+0D
. BOE+QO
. QGE+00
.B0E+00
. BRE+QQ
.QRE+0D
. Q0E+Q0
. BRE+00
. BRE+00D
.B0E+0Q0
. QBE+0Q0
. BBE+0Q0
. 00E+0QO
. BRE+QD
.BPE+0O
. BBE+00Q
6.00E+00
0.00E+00

. Q0E+00

.BOE~+00

.80E+00

. BOE+0Q0
0.00E+00
0.00E+00
@.00E+00
0.00E+0Q0
6.00E+00
@.00E+00
0. 00E+00
0.00E+00

D000 DODODDNODRODDDDODO IR LN

2.26E-01
€.26E+03
4.87E+02
0.00E+00
2.81E-01
1.30E+0@3
1.40E+02
8.80E+00
@.00E+00
0.06RE+00
©.00E+00
. B0E+00
.BRE+00
. S1E+01
. S3E+04
. 13E+01
. BRE+0Q
. B0E+0Q0
. BBE+00
. QBE+00
.BRE+00
. GOE+QD
. BRE+Q0
. QBE+0Q0
. B0E+0Q0
.@0E+00
. GRE+BQ
.QRE+0Q0
. B0E+0Q
. QRE+0Q0
.0RE+00
.21E-01
. B4E-03
. 46E+02
. 34E+02
.El1E-01}
. 3TE-01
.€9E+01
. 7EE+D0

H = DDV DDOODDODODODONhAE2NDO

B v 1D LD Y P

2.26E-01

.26E+83
4.07E+02
0.060E+00
1.69E+0@0
©.00E+00
0.00E+00
2.54E+02
€.B2E+02
G.00E+0Q0
0.00E+Q0Q
0.0QE+00
0.08E+0GQ
0.00E+00Q
©.00E+00
0.00E+00
0.0BE+00
0.008E+00
0.00E+0Q0
0.00E+0Q0
0.00E+0Q0
0.00E+00
0.00E+00
0.00E+00
@.00E+00
0.00E+0G0Q
0.00E+00
0.00E+0Q0
0.00E+00
0.00E+00
0.00E+Q0
0.@0E+a0
Q.00E+00
0.00E+0Q0
0.00E+00
1.23€E-02
€.T2E-03

U.00E+Q0

0. 00E+00 |

2.26E-01 |
€.2€E+02
LOPE+GL
« 1S9E+0e
. 20E+0;
«34E+0¢
S1E+0
E1E+@Z
L14E+0
LB1E+0
LBl1E+0Q
.SOE+Q:
17E+@:
S@E+0:
€4E +0¢
LA2E+0)
.B2E+0)
11E-8¢«
LOIE-1%]
L 99E+0e
. BOE-Q¢ |
e 12%-11|
.SSE+0: |
.S7E+0¢
S4E+0 0|
.BEE+E:
.10E+0:|
€0E-0:
64E+0: |
.BEE+0; |
LOSE+B!
LA4E+0L |
«30E+00 |
S1E+Qe
. 39E+0;
LABE+)
L9SE~1¢
ATE+;
LEEE+00 |

FM_"';)»'J-—M")UI"DA—mw-—-—‘wo—A-—--Au—-&mua;nmmw»wa;

OD‘M, Fermi-2 REV.0
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TABE 1.2-3 (Continued)

Page 2 of 2

NUCLIDE

BONE

LIVER

T.BODY

THYROID

KIDNEY

LUNG

GI-LL! |

Ru-10¢€
RAg-110m
Te-125m
Te~-127m
Te-127
Te-12%m
Te-129
Te-131m
Te-13i
Te-132
1-130
1-131
1-132
I-132
1-134
3-139%
Cs~-134
(s-13¢
Cs-137
Cs-138
Ea-139
Fa-140
Fa-141
Ea-142
La-140
La-142
Ce-141
Ce-143
Ce-144
Fr=147%
Fr-144
N3d-147
W=-187
Np=-229

6.58E+01
8.81E-01
2.57E+03
€.48E+02
1.05E+02
1.18E+04
3.01E+01
1.66E+03
1.89E+01
2.41E+03
2.71E+01
1.4%E+02
7.29E+00
S.10E+01
2.81E+00
1.59E+01
2.98E+0S
3.12E+04
3.82E+0%
2.64E+02
9.29E-01
1.94E+02
4.51E-01
2.04E-01
1.50E-01
7.6€6E-03
2.24E-02
3.9%5E-063
1.17E+00
S.51E-01
1.80E-03
3.76E-01
2. 9€E+02

2. 85E-02

©.008E+00
8.15E-01
9.38E+02
2.32E+03
3.7BE+01
4.11E+03
1.13E+01
8.10E+02
7.88BE+00
1.56E+03
8.01E+01
2.14E+02
1.95E+01
6.87E+01
1.03E+01
4.17E+01
T.03E+0S
1.23E+05
S.22E+05
S.22E+02
€.62E-04
2.44E-01
3.41E-04
2.10E~-04
7.94E-02
3.4BE-03

1.52E-02

2.92E+00
4.88E-01
2.21E-01
7.42E-04
4.35E-01
.4TE+QZ
. E0E-03

e

8.33E+00
4.84E-01
3. 44E+02
7.9%0E+02
2.2BE+01
1.74E+03
7.33E+00
6.75E+02
5.9€E+00
1.47E+03
3.1€E+01
1.22E+062
€.E82E+00
2.70E+01
3.70E+00
1.54E+01
S.79E+05
E.86E+04
3.42E+05
2.5%E+02
2.72E~-02
1.27E+01
1.52E-02
1.28E-02
1.9%E-02
6.6BE-04
1.72E-03
3.23E-04
€.27E-02
2.73E-02
9.1€E-05
2.60E-02
§.€5E+01
1.54E-032

0.00E+80
2.00E+00
7.72E+02
1.€6€E+03
7.B0E+01
3.78BE+03
2.31E+01
1.28E+03
1.5SE+01
1.72E+03
6.79E+03
7.00E+04
6.82E+02
1.30E+04
1.79E+02
2.75E+03
@.00E+0C0
0.00E+00
0.00E+00
0.00E+00
0.00E+0Q0
Q.00E+@0
Q.Q0E+00
0.00E+0Q0Q
0.00E+20
8.00E+020
0.00E+0Q
@.0RE+0O
0.00E+00Q
0.06L+00
6.00E+20
8.00E+00Q
@.00E+00
Q.00E+Q0

1.27E+02
i.60E+00
1.084E+04
2.63E+04
4.29%E+02
4.€0E+04
1.26E+02
8.21E+03
8.2€E+01
1.50E+@4
1.25E+082
3.66E+02
3.11E+01
1.5SE+02
1.64E+01
€.68E+01
2.29E+05S
6.85E+04
1.77E+8S
3.84E+02
€.19E-04
8.30E-02
3.17E-04
1.77E-04
©.00E+00
9.00E+00
7.04E-03
1.29E-03
2.90E-01
1.27E-01
4,22E-024
2.54E-01
@.00E+00
€.74E-03

2.00E+00
@.00E+e0
@.00E+20
@.00E+00
@.00E+00
@.00E+00
@.00E+00
@.00E+00
@.00E+80
@.00E+00
0.00E+@0
@.00E+00
@.00E+00
@.00E+@0
@.00E+00
@.00E+e0
7.61E+04
9. 38E+@3
5.89E+04
3.79E+01
3.75E-04
1.40E-01
1.93E-04
1.19E-04
@.0QE+00
@.00E+20
©.00E+00
2. 00E+00
@.00E+80
@.02E+20
@.00E+@0
.00E+00
@.00E+00
0.00E+00

4.26E+0

3.33E+0:

1.02E+0¢«

2.17E+0-
E.31E+00
S.S4E+0«
2.27E+0)
8.04E+0¢
2.67E+0Q0
7.38E+0«
€.89E+0@)
S.64E+0)
3.€6E+Q0
7.97E+2)
9.01E-0
4.70E+0!
1.24E+0<
1.40E+0¢
1.01E+0¢
2.23E-00
1.6SE+@0
4.00E+0
2.13E-10
2.87E-1¢%
S.54E+0>
2.54E+0)
S.79E+0)
1.89E+02
3.95E+0c
2.41E+0C
2.59%E-10
2.09E+0
8.10E+0-
S. VSE+0Q;

0DOM, Fermi-2 REV.0
2766w /0051w, 01/31/83
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TASLE 1.2-4
Page 1 of 2
SITE RELATED INGESTION DOSE COMMITMENT FACTOR, A' .

(WATER CONSUMPTION)

(mrem/hr per uCi/ml)
NUCLIDE | BONE LIVER T.BODY | THYROID | KIDNEY | LUNG | GI- .
H-3 0.00E+00 | 1. 1.14E+00 | 1.14E+00 | 1.14E+00 | 1.14E+00 | 1.14E+00
C-14 3.06E+0] | 6.14E+00 | 6.14E+00 | 6.14E+00 | 6.14E+00 | 6.14E+Q0_
Na-24 | 1.83E+01 | 1.B3E+01 | 1.B83E+01 | 1.83E+Q1 | 1.83E+01 | 1.83E+0]
P-32 2.09E-03 | 1.30E+02 | 8.06E+01 | 0.QQE+QQ | 0.00E+00 | 0.00E+00 | 2.35E+0
Cr-51 .00E+00 | 0.00E+00 | 2.87E-0 1,71 6.34E-03 | 3.82E-02 | 7.23E+0
Mn-54 0.00E+00 | 4.94E+01 | 9.43E+00 | 0.00E+Q0 | 1.47E+01 | 0.00E+00| 1.52E
Mn-56 0.00E~00 | 1.24E+00 | 2.21E-01 | 0.00E+Q0 | 1.58E+00 | 0.00E+00 | 3.96E+01
Fe-55 2.97E+01 | 2.05E+01 | 4.79E+00 | 0,Q0E+0Q | 0.00E+00 | 1.15E+01] 1.18E+01
Fe-59 4.69E+01 | T.10E+02 | 4.22E+01 | 0,Q0E+00 | 0.00E+00 | 3.08E+01] 3.68E+0
Co-58 0.00E+00 | 8.05E+00 | 1.B1E+01 | 0.0QE+0Q | 0.00E+00 | 0.00E+00| 1.64E+0
Co-60 .00 [ 2.31E+01 | 5.10E+01 | 0.QQE+0Q | 0.00E+00 | 0.00E+00| 4.35E+0
Ni-63 1.40E+03 | 9.74E~01 | 4.71E+01 | 0.00E~00 | 0.00E+00 | 0.00E +01
Ni-65 | 5.70E+00 | 7.42E-01 | 3.38E-01 | 0.00E+00 | 0.00E+00 | 0.00E+00 +01
Cu-64 0.00E+00 | 9.00E-01 | 4.22E-01 | 0,00E+0Q | 2.27E+00 | 0.00E+00| 7.68E+01
Zn-65 5.23E+01 | 1.66E+02 | 7.52E+01 | 0.00E+Q0 | 1.11E+02 | 0.00E+00| 1.05E+0
Zn-69 1.11E-01 | 2.13E-01 | 1.46E-02 | 0,00E+Q0 | 1.39E-01 | 0.00E+00| 3.19E-
Br-83 0.00E+00 | 0.00E+00 | 4.35E-01 | 0.00E+0Q | 0.00E+00 | 0.00E+00
Br-84 0.00E+00 | 0.00E+00 | 5.64E-01 | 0,Q0E+0Q | 0.00E 00 | 0.00E+00| 4.42E
Br-85 0.00E+00 | 0.00E+00 | 2.31E-02 | 0,00E+00 | 0.00E+00 | 0.00E+00| 1.08E-T
Rb-8€ 0.00E+00 | 2.29E+02 | 1.06E+02 i___Q_._Q_QEtQQ 0.00E+00 | 0.00E+ J| 4.49E
Rb-88 ! 0.00E+00 | 6.53E-01 | 3.47E-01 | 0,0QE+00 | 0.00E+00 | 0.00E J0| 9.04E-1Z|
Rb-89 0.00E+00 | 4.34E-01 | 3.05E-01 | 0,00E+00 | 0.00E+00 | 0.00E+00| 2.52E-14
Sr-89 3.32E+03 | 0.00E+00 | 9.56E+01 | 0,00E+0Q | 0.00E+00 | 0.00E+00| 5.34E+02
Sr-90 8.19E+04 | 0.00E+00 | 2.01E+04 | 0,00E+0Q | 0.00E+00 | 0.00E+G0| 2.36E+03
Sr-91 6.13E+01 | 0.00E+00 | 2.48E+00 | 0,00E+00 | 0.00E+00 | 0.00E+00| 2.92E+02
Sr-92 2.32E+03 | 0.00E+00 | 1.01E+00 | 0,00E+00 | 0.00E+00 | 0.00E+00| 4.61E+02
¥Y-90 1.04E-01 | 0.00E+00 | 2.79E-03 | 0,00E+00 | 0.00E+00 | 0.00E+00] 1.10E+02
y-91m 9.82E-04 | 0.00E+00 | 3.81E-05 | 0.0 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 | 0.00E+00! 8.39E:02
¥-92 9.13E-03 | 0.0CE+00 | 2.68E-04 | 0,00E+00 | 0.00E+00 | 0.00E+00] 1.60E+02
Y-93 2.90E-02 | 0.00E+00 | 8.00E-04 | 0.00E+00 | 0.00E+00 | 0.00E-00]| 9.18E+02
2r-95 3.29E-01 | 1.05E-01 | 7.13E-02 | 0,00E+00 | 1.65E-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
Nb-95 6.73E-02 | 3.74E-02 | 2.01E-02 | 0,00E+00 | 3.70E-02 | 0,00E+00| 2.27E+02
Mo-99 0.00E+00 | 4.66E+01 | 8.86E+00 | 0,00E+00 | 1.05E+02 | 0.00E+00] 1.08:+02
Tc-99 2.68E-03 | 7.55E-03 | 9.61E-02 | 0, 1.15E-01 | 3.70E-03| 4.47E+00
Tc-101 2.74E~03 | 3.96E-03 | 3.88E-02 | 0.00E+00 | 7.12E-02 | 2.03E~03! 1,19E-14
0DOM, Fermi-2 REV.0 1.0-19
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TABLE 1.2-4 (Continued)

2766W /0051w, 01/31/83

Page 2 of 2
NUCLIDE BONE TIVER | T. BODY | THYROID | _KIDNEY LUNG GI-LLY
%u-103 | 2.00E+00 | 0.00E+00 | 8.61E-O1 | 0.00E+00 7.64E+CO | 0.00E+00 | 2.34E+02
Ru-105 | 1.66E-01 | 0.00E+00 | 6.57E-02 | 0.00E+00 | 2.16E+00 0.00E+00 | 1.02E+02
Ru-106 | 2.97E+01 | 0.00E+00 | 3.77E+00 | 0.00E+00 | 5.THE+Ol 0.00E+00 | 1.92E+03
Ag-110m | 1.73E+00 | 1.60E+00 | 9.51E-01 0.00E+00 | 3.14E+00 | 0.00E+00 | 6.53E+02
Te-125m | 2.90E+00 | 1.05E+01 | 3.B8BE+00 B.71E+00 | 1.1BE+02 | 0.00E+00 | 1.16E+02
Te-127m | 7.31E+01 | 2.61E+01 .92E+00 1.EfE:ﬁI‘“‘?Tﬁ?EIUE"TTRRESEE““iTﬂsﬁzﬁi
Te-127 | 1.19E+00 | §.27B-01 | 2.57E-01 | B.B1E-01 | N.BUE+ “0.00E+00 | 9.38E+01
Te-129m | 1.20E+02 | §.64E+01 | 1.96E+01 | 4.27E+01 | 5.18E+02 0.00E+00 | 6.206E+02
“Te-129 | 3.39E-01 | 1.28E-01 | 8.27E-02 | 2.61E-01 1.43E+00 | 0.00E+00 | 2.56E-01
Te-131m| 1.87E+01 | §.14E+00 | 7.62E+00 | 1.45E+01 9.26E+01 | 0.00E+00 §.0BE+02
[ Te-131 | 2.13E-01 | 8.90E-02 6.73E-01 | 1 75E-01 | 9.32E-O1 0.00E+00 | 3.01E-02,
Te-132 | 2.73E+01 | 1.77E+01 | 1.65E+01 | 1 95E+0l 1.70E+02 _O0E+ 3UE+
1-130 B.17E+00 | 2.42E+01 | 9.51E+00 | 2.04E+03 | 3.77E+01 0.00E+00 | 2.0BE+01
1-131 T.49E+01 | 6.43E+01 | 3.69E+01 | 2.10E+04 [ 1.10E+02 | 0.00E+00 | 1.70E+0l
1-132 5.10E+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.1H4E+00 3.92E+03 | 4.66E+0] o.ooﬁ;éb"“ETiBEIGf
I-134 1.15E+00 | 3.12E+00 | 1.11E+00 | 5.39E+01 | 4.95E+00 | 0.00E+00 2.71E-03
1-135 §.79E+00 | 1.25E+01 | 4.62E+00 27E+02 | 2.01E+01 | 0.00E+00 | 1.42E+01
Cs-135 | 6.73E+02 | 1.60E+03 | 1.31E+03 | 0.00E+00 | 5.18E+02 | 1.71E+02 2.B1E+01
Cs-136 | 7.04E+01 | 2.7BE+02 | 2.00E+02 0.00E+00 | 1.55E+02 | 2.12E+01 | 3.16E+0l
Cs-137 | B.61E+02 | 1.18E+03 | 7.71E+02 0.00E+00 | §.00E+02 | 1.32E+02 | 2.29E+01
Cs-138 | 5.96E-01 | 1.18E+00 | 5.83E-01 | 0.00E+00 | 8.66E-01 .55E-02 | 5.03E-00
Ba-139 | 1.05E+00 | 7.47E-O4 | 3.06E-02 | 0.00E+00 | 6.99E-04 §.23E-00 | 1.B6E+00
Bac1i0 | 2.10E+02 | 2.75E-01 | 1.44E+01 | 0.00E+00 | 9.38E-02 | 1.58E-Ol §.52E+02
Ba141 15.09E-01 | 3.B4E-0B | 1.71E-02 | 0.00E+00 | 3.57E-04 | 2.18E-O4 2.540E-10
Bac1h2 | 2.30E-01 | 2.36E-04 | 1.45E-02 | 0.00E+00 | 2.00E-O4 | 1.3HE-O4 3.25E-19
Ta-140 | 2.70E-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-0O4 | 1.57E-04 | 0.00E+00 | 0.00E+00 | 0.00E+00 T.G0E+00
Te-181 [1.01E-01 | 6.B4E-02 | 7.77E-03 | 0.00E+00 | 3.18E-02 | 0.00E+00 3 B1E+02
Ce-143 | 1.78E-02 | 1.32E+01 | 1.45E-03 | 0.00E+00 5.C1E-03 | 0.00E+00 |H4.92E+02
Ce-144 | 5.27E+00 | 2.21E+00 | 2.83E-01 | 0.00E+00 | 1.31E+00 0.00E+00 |1.7BE+03
Pr-143 | 9.95E+02 | 3.99E-02 | 4.92E-03 |0.00E+00 |2.30E-02 0.00E+00 |U.35E+02
Pro144 | 3.25E-08 | 1.35E-04 | 1.65E-05 |0.00E+00 |7.62E-05 |0.00E+00 §.6BE-11
Na-147 | 6.79E-02 | 7.86E-02 | 4.70E-03 [0.00E+00 |4.60E-02 0.00E+00 |3.71E+02
w-187 1.11E+00 | 9.31E-01 | 3.25E-01 |0.00E+00 [0.00E+00 |0.00E+00 3.05E+02
Np-239 |1.29E-02 | 1.26E-03 [ 6.97E-04 ]0.00E+00 }3.95E-03 0.00E+00 |2.60E+02
ODOM, Fermi-2 REV.0 1.0-20




1.2.3 METHODOLOGY FOR INDIVIDUAL LIQUID DOSE PROJECTIONS
(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 selected by NRC based on their cost-benefit analysis for operation of
radwaste systems. When the thirty-one (31) day projected dose exceeds 0.06
mrem to the total body Or 0.2 mrem to any organ, operation of appropriate
portions of the radwaste systens would be required.

when the percent of the quarterly 1limits exceed 4% for the total body or any
organ (i.e. the cumulative total body dose exceeds 096 mrem and the cumulative
organ dose exceeds 0.2 mrem) determine the thirty-one (31) day dose prejection
as follows:

Etb(aceumlated}!x 3l]

Dtb(prj) X
D
o(accunulated;_‘

Oolerj) v [ X » [31]

where

Dtb(acc'.lmlated) = the cumulative total body dose for the elapsed
portion of the current quarter plus the release
under consideration for the particular reactor
mit.

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

X = the number of days into the current quarter to the
nearest whole day.
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If activities planned during the remainder of the 31-day period are expected
to contribute a significant dose and the determination can be reasonably made,

this contribution should be included in the equations:

I ]
tb(accumulated) | x| 3/
Dtb(pri) IR X (] + D ticipated
- D
o(accumulated) |Xx
Dotprj) --= L= X :l [3,] *+ Dinticipated
where

= the anticipated total body or organ dose resulting
from anticipated operational occurrences which may
occur in addition to routine releases over the

thirty-one (31) day period.

Danticipated

If Dgp(prj) > 0-06 mrem or if Dg(prj) > 0.2 mrem,

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

00CM, Fermi-2 1.0-22
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1.3 DEFINITIONS OF LIQUID EFFLUENT TERMS

Term Definition

B adjustment factor applied to facilitate setting actual
monitor setpoints.

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

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

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

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

Cf The concentration of Fe-=55 in liquid wastes as
observed in the QUARTERLY composite sample.

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

C1 the concentration of nuclide i as determined by the
analysis of the waste sample.

2766W/0051W, 05/24/84
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Section of

Term Definition Initial Use
Cn = the average concentration of radionuclide, i, in undiluted 1.2.1

liquid effluent during time period aty from any liquid
release, in uCi/ml.

C‘ ' = the concentration of Sr-89 or Sr-90 in liquid wastes 1.1.1
as determined by analysis of the QUARTERLY composite
sample.

Ct = the measured concentration of H=3 in liquid waste 1.1.1

as determined by analysis of the MONTHLY composite.

c = the setpoint of the radioactivity monitor measuring the 1.1.1
radioactivity concentration in the effluent line prior
to dilution and subsequent release.

i = a dose conversion factor for nuclide, i, for adults in 1.2.1
preselected organ, t, in mrem/pCi found in Table 1.2-2.

D = the cumulative dose commitment to the total body or any 1.2.1
organ, t, from the liquid effluents for the total time
period.

DF = the dilution factor, which is the ratio of the total 1.1.1
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, Column 2 are met
at the point of discharge.

F = the dilution water flow monitor setpoint as determined 1.1.1
prior to the release point, in volume per unit time.
(General expression for equation on page 1.0-1.)

Fd = the flow rate of the dilution stream used for setpoint 1.1.1
calculations during the time of release, which is
(0.9) x actual dilution flow.

0DOM, Fermi-2 1.0-24
27664/0051W, 05/24/84



Section of

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

location. (General expression.)

't = maximum permissible effluent flow rate 1.1.1
Fl. = the near field average dilution factor for Cn during any 1.2.1
liquid effluent release.
Ko = 1.14 x 10’. units conversion factor. 1.2.1
mci = Mch, MPC., MPC’, NPcf. and H’Ct = 1.1.1
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; ) P B
23,000 seconds. (Reference 5 Section 2.4.12)
0DOM, Fermi-2 1.0-25
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Section of

Term  Definition Initial 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.f = 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. 1.2.1
Ur = 21 kg/yr, fish consumption (adult). 1.2.1
u' = adult water consumption, 730 1/year. 1.2.2
‘ = Applicable dilution factor for the receiving water body .21

at Fermi 2,‘ 10,

Ay = The decay constant for radionuclide i. (sec'l) 3. 513

0DOM, Fermi-2 1.0-26
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1.4 LIQUID RADIOACTIVITY MONITORING SYSTEM

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

0DOM, Fermi-2 1.0-27
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FIGURE 1.4-1 Liquid Radioactivity Monitoring System
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SECTION 2.
GASEOUS EFFLUENTS

2.1 GASEOUS EFFLUENT MONITOR SETPOINTS

. e

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 planned for a particular palhway, the monitor setpoint should
be established as close to bu~kground as practical to prevent spurious alarms
yet alarm should an inadvertent release occur.

If a calculated setpoint is less than the monitor reading associated with '
particular release pathway, no release may be made under current conditions.
Under such circumstances, the number of simultaneous release pathways may be
reduced or contributing 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, TLRBIM BUILDING
VENT'IIIL;TIW AND ONSITE STORAGE BUILDING V'ENTIALATIW EXHAUST RADIATION
MONITORS

Monitors: D 11 = N407; D 11 - N4D6A and B; D 11 - N4O3;
D 11 - N405; 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:

Cs = monitor reading of the noble gas monitor at the alarm setpoint
concentration.
(B x SF) x Rt Org
Cs = the lesser of
(B x SF) x R, x Dgg
0DOM, Fermi-2 2.0-1
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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 exceeded by simultaneous
releases.

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

Dfa = Dose rate limit to the total body of an individual which is 500
mrem/year.

Rt = monitor reading per mrem/yr to the total body

Rt =C+ XAQ Zi(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.

XA = 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.)

3

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

0DCM, Fermi-2 2,02
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= total body dose factor due to gamma emissions from radionuclide i

i
(mrem/yr per uCUuB) from Table 2.1-1.
Ql = rate of release of noble gas radionuclide i (uCi/sec) from the
release pathway under consideration: the product of X, = and
Fv' where xiv is the concentration of radionuclide i for the
particular release volume and Fv is the release flowrate. (xiv
in uCi/cc and F in cc/sec.)
NOTE
For all radiation monitor setpoint
determinations assume a fixec flow rate
which corresponds to the maximum flow
rate for a particular release pathway.
The applicable flos rate values for use
in determining radiation monitor
setpoints are found in Table 2.1-2.
Dss = Dose rate limit to the skin of the tody of an individual in an
unrestricted area which is 3000 mrem/year.
Rs = monitor reading per mrem/yr to the skin
Re = Ce XAAL[(L + 1.1 Mp) 4]
i
I.i = skin dose factor due to beta emissions from radionuclide i (mrem/yr
per uCi/m>) from Table 2.1-1.
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.
ODOM, Fermi-2 2.0-3
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2.1.2 CONTAINMENT DRYWELL PURGE

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
analysis results, a decision is made to route the discharge through the
Standby Gas Treatment System, the treated effluent will be monitored by the
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 term
associated with the drywell purge. This is accomplished by following the
methodology of Section 2.1.1, with the following exception:

Qi must be replaced with a new source term, QCR;
where QCR = Qi + 9
and where

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

00CM, Fermi-2 2.0-4
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U‘ = the consumption rate of fresh leafy vegetation by the receptor in
age group a, in kg/year.
(See Table 2.2-10))

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

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

fg = 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%)

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

(DFH j )a = the organ ingestion dose factor for the ith racionuclide for
the receptor in age group (a), in mrem/pC. from Tables 2.2-5

thmh 2.2-8'
xi = the decay constant for the ith radionuclide, in sec'l.
A = the decay constant for removal of activity on leaf and plant sur-

faces by weathering, 5.73 x 10"7 sec'l (corresponding to a 14
day half-life).

00CM, Fermi-2 2.0-20
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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-
horne concentration rather than deposition:

g 3
Raipj = K'K (Uafl + Uasfg) (DFLij)a [0.75(0.5/H)] (mrem/yr per uCi/m~)
where :
Kee = a constant of unit conversion, 103 gm/kg .
H = absolute humidity of thé atmosphere, in gm/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 and values are given above.

ODCM, Fermi-2 2.0-21
2673W/0051W, 05/24/84




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 0.3 mrem to any organ, 0.2 mrad gamma air dose,
and 0.4 mrad beta air dose were selected by the NRC pbased on their
cost-benefit analysis 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 quarterly 1limit exceeds 4% for any organ, gamma air
dose or beta air dose (i.e., the cumulative organ dose exceeds 0.3 mrem, the
cumulative gamma air dose exceeds 0.2 mrad or the cunulative beta air dose
exceeds 0.4 mrad) determine the thirty-one (31) day dose projection as follows:

— -

0

_ “yair(accumulated)
Dyair(prj) ) 2 X B "[31]
D X
. Bair(accumulated) |, [31]
Deair(prj) L X i
] tb(accumulated)
Oto(prj) - i X }"'[31]
0 _ Do(ac:cunulated) a{Bl]
olprj) o X
where
Dyair(accunulated) = the cumulative total air dose due to gamna
emissions for the current quarter plus the release
under consideration for the particular reactor
unit.
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Dbair(acwuulated)

Dtb(accumlated )

l:’o (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 bocdy dose for the elapsed
portion of the current quarter plus the release

under consideration 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.

If activities planned during the remainder of the 31-day period are expected
to contribute a significant dose and the determination can be reasonably made,
this contribution should be included in the equations:

i
D
“yair(accumulated)
Dyair(prj) o X - [31] n Danticipated
" % air(accunulatedﬂl
DBair(prj) x - X [31] * Danticipated
o - Etb(accumlated{lxbl] o
to(prj) X * Yanticipated
D
- ro(accuwlated)-|
Do(prj) (- X Jx[n] b Danticipated
where
Danticipated = the anticipated organ dose 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,

DYair(prj) > 0.2 mrad or DBair(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.

B A
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

wUCL 1DE [ 2o 1] LIvVER T.800Y THYROID  RIDNEY Lung ei-LL)

M3  NO DATEA  A,62€-07 &.62E-OT7 4&,02F-07 Q.020-07 4,.02E-07 &.028-07
C 14 1.09E-05 3.79(-06 D.79E-08 DI.T79(-0s 3.796~06 3.79E-06 DI.T9E~D¢
NG 24 T.OAE=06 T.54E-06 7.54[-06 T.S54E-06 T.54E-06 T7.54E-08 7V.54E-00

- -

2 1.45E=03 0.GJE-05 5.53E~05 NO DATA  NC DATA NO DATA  1.15€-0%
CR 51 MO DATA MO DATA  6.37%E-08 4.11E-08 $.4%6-09 9.17E-08 2.55E-07
uN $54  ND DATA 1.81E-05 3.56(~06 NOD DATA 3.56E-06 T.14E-04 S.04E-06

—- -

etttk - -
WM $6 ND DATA 1.10E=09 1.58E~10 XO DATA T.066~10 0.95E-06 S.176~0%
FE 55 1.41E-05 O0.39E~06 2.38E-06 WO DATA NO DATA  $.21E-05 7.82£-07
FE 59 9.69-06 1.88i-05 6.77E-06 WO DATA O DATA  T7.25€-04 1.77€-05
CO S8 WU DATA  8.71¢-07 1.30E-36 NO DATA WD DATA $.95E-04 T.95E-08
CO 60 MO DATA  S.73E~06 B.41E-06 NO DATA WO DATA 3.226-03 2.20E-0%
Nl 63  2.6426-04 1.46E-05 8.296-06 WO DATA  NO DATA  1.49E-04 1.73E-08

LR T 1.716-09 2.03C=10 @.79E-sl N0 DATA MO DATA  S5.00E-06 3.50E-0%
Cu &4  ND Data 1.346-09 S.53E-10 N0 DATA  2.84E-09 #.84E-0¢ 1.076-08
I~ 5 1.38E=05 &,4TE-05 2.226-05 WO DATA  2.32E-0% 4.02E-04 DI.OTE-0S

- - - - ———

In &9 3.05E~11 @.91E~11 S5.13E-12 NO DaATA 2.87E~11 1.05E-06 9.44E-0¢
L1 B NO DATA ND DATA 2.72E-07 WO DATaA ND DATA NOD DATA LY E=2s
(L L NO DATA NO DATA 2.06E-07 WO DATa ND DATA N0 DATA LY E=24

- — - - - -

BR 85 WO DATA  NO DATa 1.%6E=08 NO DATA  NC DATA %0 DATA LY €E-24
"e N NO DATA 1.380~04 6.30E-05 NO DATa NO DATS ND DATA 2.176~00
D 88 MO DATA 3.98E-07 2.03E-07 WNO DATA ND DATA NO DATA 2.428-07

- — - -

8 09 N0 DATA  2.296-07 1.4TE-D7 ND DATA WO DATA ND DATA  4,.87E-08
SR 89  2.84E-04 WD DATA 8.15C-06 NO DATA ND DATA 1.45€-03 4,.37E-05
SR 90  2.92E-02 WU DaTa 1.856-03 ND DATA  NO DATa 8.03E~03 9.30£-0%

Prapppppe——— L L L f S bkt - ——

sr 9 6.03E=08 WO DATA  2.4TE~O9 WD DATE WO DaATA 3.T6E-05 $5.24£-0%
st 92 7.506-09 NO DATA  2.79E~10 WNO DATA  ND DATA 1.706-05% 1.00E~04
Yy % 2.356-06 MO DATA  &.30E-08 w0 DATA  ND DATA 1.92E-04 T.43E-05

Y 91¥ 2.916-10 MO DATA  9.90E~12 W~O DATA  NO DATA 1.99E6-06 1.60E-0¢
y " 4.206~-04 WO DATA 1.12E-05 ™0 DATA WD DaTA 1.75€-03 S.02¢-0%
Yy =2 1.176-08 WO DATA 3.29E~-10 ™0 DATA WD DATA 1.756~0% 9.04E-0%

PR ————— R R bt -

* Reference 3, Table E-10.
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TABLE 2.2-1 CONT'D
INHALATION DOSE FACTORS FOR INFANT*
(MREM PER PCI1 INHALED)

Page 2 of 3

MUCLICE - BONE LIVER ¥.800v THYRDID  KIDNEY LUNC Gl-LLl

Yy % 1.0TE-O07 NO DATA 2.91E~09 " ND DATA NO DATA $.46F-0% 1.19€-04
L L $.24E-05 1.996-0% 1.456-05 NO DATA 2.226-05 1.2%€-03 1.55€-05
L 1.076=07 1.836-08 0.36E~09 WU DATA 1.856-08 7.08E-05 1.00E~04
NB 95 1.126=05 4.59t-06 2.70E-06 NO DATA 3.376~-06 I.42E-04 9.05E-06
"G 9 ND DATaA 1.186-07 2.31E-08 WO DATA 1.AGE=07 9.63E~05 3.4BE-05
TC 99%  9.98E-1) 2.00E-12 2.66E-11 NO DATA 2.220-11 S.T9E-0T7 1.45E-0s
Yool 4.05E~14 $.98E-14 S5,80E~13 WO DATA 6.99E~13 4,1TE-OT &6.03E-O7
/U103 1.44E~06 NO DATA 4.85E-07 NO DATA 3.036-06 3.94(-04 1.158-0%
RULDS B.T74E-10 NO DATA  2.93E~10 NO DATA  6.428-10 1.12€-05 3.46E-05
|UL06 6.20E~-05 NU DATA T.776=06 NO DATA 7.616-05 8.26E-03 1.17E~04
AGLI0™ 7,13E-06 S5.16E-06 3.57E-06 NO DATA 7.806-06 2.626-03 2.36E-03
VEL2S» D.40E-06 1.42E~06 4.TOE-OT 1.16E-06 ND DATA 3.196-04 9.22E~0¢
TE12T» 'ol"°°, 4.93E-08 lo‘."°‘ J.0BE-08 I.OQE-OS 9.37E-04 ‘o"""
TE127 1.59E-09 6.810=10 3.4%7E-10 1.326-09 J.4T7E-09 T.39E~06 1.T6E~05
TEL129% 1.CLE-05 &,.350-06 1.57€-06 V.91E-0e 2.27€-05 1.20E~03 &.93E-05
TEL29 . 63E-11 2.48E-11 1.34E-11 &.82E-11 1.25E-10 2.14E-06 1.88E-05
TEI3IM 7.62E-08 3.93E-08 2.59€-08 6.%8E-08 1.896=07 1.42E~04 B.51€-05
TELL 1.266-11 S.87E-12 3.57€-12 1.13E~-11 2.8%E~11 1.476-06 S.ATE-De
YEIN2 2.66E-07 1.6%€=-07 1.26E-07 1.99€-07 1.39E-07 2.43E-04 YV.15€-0%
1 13 4.54E-06 9.910=06 3.98E-06 1.14£-03 1.09E-05 ND DATA 1.42€6~-08
113 2.716-0% 3.176-05 1.40€-0%5 1.06E-02 3I.70€~05 NO DATA T.56E~07
[ & P4 1.216-06 2.536-06 0.99E-07 1.21€-04 2.M2E-06 WO DATA 1.36€-0¢
113 9.46E-06 1.37E-05 &,0CE-06 2.54E-03 1.606-05 WO DATA 1.54E~08
I 13 6.58E-07 1.34E-06 &.7S5E-07 J.1IBE-05 1.49€-06 NO DATA 9.21€-07
1 135 2.760~06 S.43E-06 1.9%E~06 4.97E-04 6.05E~06 WO DATA 1.31€~08
CS13s 2.8)6-06 S.026-04 5.326-05 NO DATaA 1.366-04 S.69E-05 9.5)E-07
CSide 3.456-05 9.61E-05 J3.78E-05 NO DATA «.,0)E~0% B.40E-N6 1.02E~0¢
csiy 3.926-04 &,37F=04 D.25E-05 NO DaTA 1.236-04 S.09E-05 9.53)E-07
cCsi18 3.61E=07 S$.58(-07 2.M4E-07 WO DATA 2.93E-07 A,6TE-O8 &.26F-07
ALY 1.066-09 Y,03i~-13 J.07€=11 WO DATA 4. 73E=13 4,.256-086 D.e4F-05

ittt -
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TABLE 2.2-1 CONT'D
INHALATION DOSE FACTORS FOR INFANT*
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