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INTRODUCTION

The OFFSITE DOSE CALCULATION manual is a swporting document of the RADIO-
LOGICAL EFFLUENT TECHNICAL SPECIFICATIONS. As swch the 0DCM describes the
methodology and parameters to be used in the calculation of offsite doses due
to radioactive liquid and gaseous effluents and in the calculation of liquic
and gaseous effluent monitoring instrumentation alarm/trip setpaints. The
0OCM contains a list and graphical description of the specific sample loca-
tions for the radiclogical envirowental monitoring program. Schematic
configurations of liquid ano gaseous radwaste effluent systems releases to
unrestricted areas are also included.

The ODCM will be maintained at the plant for use as a reference guide and
training document of accepted methodologies and calculations. Changes in the
calculatiocnal methods or parameters will be incorpcrated into the 0OCM in
rder to assure that the ODCM represents the present methouology in all
applicable areas. Comouter scftware tc perfarm the describeg calculations
will be maintained current with the NDCM,
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SECTION 1.
LIQUID EFFLUENTS

Tne E. 1. Hatch Nuclear Plant is located on the Altamaha River which supplies
make-up water to the Circulating Water System and receives decant from the
Cooling Tower. There are two Boiling Water Reactors on the site; each unit is
served by its own Liquid Radwaste System. The two units release liquid
radwaste to separate discharge lines from the Circulating water Systems.
Additional dilution flow is furnished by the Cooling Tower blowdown, Turbine
Building service water, and the Plant Service Water System, if necessary.
Since each unit is served Dy a separate dilution stream, liquid releases may
be made independently from each of the two units. Releases from the Plant
Service Water Systems are to the Main Condenser Circulating Flume or to the
Cooling Tower Blowdown Discharge Line when nesded for additional dilution.
Although no significanrt releases of radioactivity are expected from the Plant
Service Water Systems, these effluent pathways are monitored as a
precautionary measure.

1.1 LIQUID EFFLUENT MONITOR SETPOINTS

Although each unit has unique liquid release sources, a separate radwaste
system, independent liquid effluent radiation monitors and separate dilution
streams, the radiation monitor setpoint methodology presented below is
appropriate for both units.

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.l1.l1). If no release is planned

00CM, Hatch REV.1 1.0-1
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for a particular pathway, or if there is no detectable activity in the planned
release, the monitor setpoint should be established as close to background as
practical to prevent spurious alarms and yet alarm should an inadvertent
release occur.

1.1.1 LIQUID RADWASTE EFFLUENT RADIATION MONITORS

The liguid radwaste effluent line monitors provide alarm and automatic
termination of release functions prior to exceeding the concentration limits
specified in LOCFR 20, Appendix 8, Table II, Column 2 at the release point to
the unrestricted area. To meet this specification, the alarm/trip setpoints
for the liquid effluent monitors and flow measurement devices are set to
assure that the following equation is satisfied:

f

F”,c = the effluent concentration limit (RETS 3.15.1.1 for Unit 1;
3.11.1.1 for Unit 2) implementing 10CFR 20 for the site,
corresponding to the specific mix of radionuclides in the waste
tank being considered for discharge, in uCi/ml.

= the setpoint, in uCi/ml, of the radioactivity monitor which
measures the radiocactivity concentration in the effluent line prior
to dilution and subsequent release; the -etpoint, which {s
inversely proportional to the volumetric flow of the effluent line
and proportional 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.

g = 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.

0DOM, Hatch REV.1 1.0-2
2879W/0152%, 05/11/84



As stated earlier, at Plant Hatch, each of the two units is served Dy its own
independent Liquid Radwaste System; the two Liquid Radwaste Systems discharge
to separate dilution streams. If additional dilution flow is needed for
either dilution stream, it is available from the Plant Service Water System.
The two dilution streams release to the Altamana River.

The sources of liquid radicactive effluents from Unit-l are Waste Sample Tank
A, Waste Sample Tank B, Chemical waste Sample Tank A, Chemical waste Sample
Tank B, Floor Orain Sample Tank, Laundry Drain Tank A, Laundry Orain Tank B,
and Demineralizer Feed Tank. All of these sources discharge to a common line
which is served by Radiation Monitor 1D11-NOO7. These Unit-l sources release
to a dilution stream served by flow element FE N-501, which is capable of
isolating liguid raowaste discharges from Unit-l if pre-defined minimum
dilution flow is not available in the dilution stream.

The sources of liquid radioactive effluents from Unit-2 are wWaste Sample Tank
A, Waste Sample Tank B, Chemical Waste Sample Tank A, Chemical waste Sample
Tank B, and Floor Orain Sample Tank. All of these sources discharge to a
common line which is served by Radiation Monitor 2011-NOO7. These Unit=2
sources release to a dilution stream served by flow element FE N-502, which is
capable of isolating liguid radwaste discharges from Unit-2 if pre-gefined
minimum dilution flow is not available in the dilution stream.

Liguid radwaste releases from the two units may proceed independently and
concurrently. Ligquid radwaste releases from each unit, however, will be
aogministratively controlled so that only one source of liquid radwaste will be
released at a time from that unit.

The maximum liquid radwaste effluent flow from the source selected for release
and the setpoint for the radiation monitor serving the discharge pathway are
determined and set to meet the general conditions of equation (1) for a given
eff'ient concentration., The method by which this is accomplished is as

follows:

2879%/0152%, 05/11/84



Step 1)

where

The radionuclide concentration for a waste tank to be released is
obtained from the sum of measured concentrations as determined by the
analyses required in RETS Tables 4.15.1-1 (Unit-l) and 4.11.1-l
(Unit=2):

Ci; = Ga * -
zl i xg%o(%#s Cf Ct) (2)

= the concentration of each measured gamma emitter observed by
gamma-ray spectroscopy of the particular waste samole.

= 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-%0 in liquid waste as
observed in the QUARTERLY composite sample.

= The measured concentrations 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 C_ term will be included in the analysis of each batch; terms for alpha,

strontiums, iron, and tritium will pe included in accordance with RETS Tables
4.15.1-1 and 4.11.1-1 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 concentration
of 10CFR 20, Appendix B, Table II, Column 2 are met at the point of
discharge.

0DCM, Hatch  REV.1 1.0-4
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c

N-[__L.Q SF
i MPCy
c

[_cﬂ.oc'O'oc'OCt + SF

gMC; MPGE MPCg MPCe  MPCy

where
= measured concentrations of cq, C.. c'. Cf ana ct
as defined in Step 1. Terms c., c,. Cpy ana t:t

will be included in the calculation as appropriate.

4 = MPC» MWPC,, WPC,, WPC, and MPG are limiting
concentrations of the appropriate radionuclige from LOCFR
20, Appendix B, Table II, Column 2. For dissolved or
entrained noble gases, the concentration shall be limiteo
to 2 x 10™* uCi/ml total activity.

SF = the safety factor; a conservative factor selected to
compensate for statistical fluctuations and errors of
measurements. (For example, SF = 0.5 corresponds to a 100
percent variation.)

Step 3) The ailution flow monitor setpoint is determined for thne minimum
dilution flow rate, F 4 for Plant Hatch, Fd is normally
established at 10,000 gpm.

Step 4) For the case OF < 1, the waste tank effluent concentration meets
the limits of 1O0CFR 20 without dilution and effluent aischarge flow
rate may be assigned any desired value. For OF > 1, the maximum
permissible discharge flow rate, 't' must be calculated:

ft s 'g o'e - ; for Fd» rp (&)
where
Fd = Minimum dilution flow rate to be used in effluent monitor
setpoint calculations which is normally 10,000 gpm.
0DCM, Hatch REV.1 1.0=5
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OF = Dilution Factor from step 2.

f = Flow rate of waste tank discharge. (This value will have an
upper limit of the maximum discharge capacity of tne
particular waste tank pump.)

NOTE: If racioactivity from plant operations is cetected in the ailution
stream, the equation for calculation of 't must include a term to
account for radicactivity present in the ailution stream prior to
the introduction of the waste tank effluent:

(5)

: c is the MPC fraction of the dilution stream prior to
i d’; g  Antroguction of waste tank effluent.

Step 5) The liguid racowaste effluent radiation monitor setpoint may now De
Getermined Dased on the values of i Cyy Ty and Fy wnich were

specifiea to provide compliance with the limits of 10CFR 20, Appendix
B, Table II, Colum 2, The monitor response is primarily to gamma
radiation, therefore, the actual setpoint is based on s Cgr The
mor..tor setpoint which corresponds to the particular setpoint
concentration, ¢, is determined Daser on monitor calibration cata or
on 7perational data which correlates monitor response to sample
analyses assoclated 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{gcgﬁ.L (6)

0DOM, Hatch  REV.I 1.0-6
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Ir

Ir

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

A> 1,

Acl,

NOTE 1:

NOTE 2:

f
g - (See Note 2 below) (7)

f(actual)

Calculate ¢ and determine the maximum value for the actual
monitor setpoint (uCi/ml).

NO release may De made. Re-evaluate Steps 2, 3, and 4,

The calculated setpoint concentration, ¢, estadblisnes the bDase
value for the monitor setpoint. However, in establisning the
actual monitor setpoint for a particular monitor, Dackground
racgiation levels must De considered. Normally, the actual
monitor setpoint includes the calculated setpoint value plus
Dackground., Background levels must be controlled such that
radioactivity levels in the effluent stream being monitored can
De accurately assessed at or below the calculated setpoint value.

If OF « 1, A = (l/OF). As stated earlier, if DOFs0 tne
radiation monitor setpoint should bDe establisned as close to
Dackgrouna as practicable to prevent spurious alarms and yet
alarm should an inadvertent radicactive release occur.

If calculatea setpoint values are near actual concentrations planned for
release, it may De impractical to set the monitor alarm based on tnis value.
In this case a new setpoint may De calculated by decreasing the effluent flow,
increasing the dilution flow, or Dy decreasing I C; by further processing

of the ligquid radwaste planned for release, and by following the methodology

presented in Steps 2, *. ang 4,

within the limits of the conditions stated above, monitor setpoints for Liquid
Racowaste Effluent Radiation Monitors may be determined as follows:

O0OM, Mateh  REV.1 1.0-7
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Eff tion tor 1 - NOO7 (Unit 1) or 2011-NOQO7
Lunit 2)

Perform Step 2), solving equation (3) for OF using the appropriate values in
the concentration term from the sample analyses for the particular waste tank
patch to De discharged. Then perform Steps 3), 4), and 5) to determine the
monitor setpoint.

If no aischarge is planned for tnis pathway, or if the planned release
contains no measurable radiocactivity, the monitor setpoint should be
established as close to Dackground as practical to prevent spurious alarms ang
yet alarm should an inadvertent radiocactive release occur.

1.1.2 PLANT SERVICE WATER MONITORS
Monitors: 1D11-NOO8 (Unit 1) and 2011-NOOS (Unit 2)

Concentration of raciocactivity in these effluent lines normally is expected to
pe insignificant, Therefore, the monitor setpoints should De establisnec as
close to Dackground as practical to prevent spurious alarms and yet alarm
should an inadvertent release occur.

If either of these effluent streams should Decome contaminated witn
radicactivity, radionuclide concentrations must be determined and a radiation
monitor setpoint determined as follows:

c-(r.cgnor (8)
P
where

9 Cg and OF are determined using the sample analysis results for tnis ef.
g
fluent stream and applying the methodology of Section 1.l.l1 Step 1 ang Step 2.

For these release pathways no aoditional ailution is taken into account.
Therefore, no releases are permissidle if OF » 1,

000OM, Hatcn REV.1 1.0-8
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FIGURE 1.0-1

EXAMPLE CALIBRATION CURVE FOR LIQUID EFFLUENT MUNITOR
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1.2 DOSE CALCULATION FOR LIQUID EFFLUENTS

For liquid releases from Plant Hatch to the Altamaha River, the only human
exposure pathway is due to consumption of fish taken from tne river. No
drinking water is taken from the Altamaha River downstream from Plant Hatch.
The methodology for calculating doses to an individual due to fish consumption
is presented in tnis section.

The dose contribution to the maximum exposed individual by way of fisn
consumption from radionuclides identified in liquid effluents released to
unrestricted areas will be calculated for the purpose of implementation of
RETS 3.15.1.2 (Unit 1) and 3.11.1.2 (Unit 2). In accordance with Appendix A
of Reference 3, noble gases are excluded from these dose calculations. Doses
to an irdivicual are calculated as follows:

{ . "1‘:: . (

- A At e 9)

O { e b, % Cu 0

where

0‘ = The cumulative dose commitment to the total body or any organ, t,
due to radiocactivity in liquid effluents for the total time period
m
I Aty, in mrem (Reference 1).
L=l

n‘ = The length of the Lth time period over which Cu and
F‘ are aversged for all liquid releases, in hours.

cn = The average concentration of radgionuclide i, in unailuted liquid
effluent during time period oY from any liguid release, in
uCi/ml,

A { = The decay constant for radionuclide i. (uc.")

tc « The transit time from release to receptor. (24 hours; Table E-l5,
Reference 3).

QOCM, Hateh  REV.1 1.0«10
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= The near field average dilution factor in tne receiving water body
during any liguid 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 Z.

F = (average undiluted liquid waste flow) (10)
(average Tlow from the discharge structure during
periods of radiocactive materials release) x (Z)

NOTE: The denominator of equation 710) is limited to 1000 cfs or less.
(Reference 1, Section 4.3).

where
b4 = Applicable dilution factor for the receiving water body.

z = 10 (Reference 4, Section 5.1; Reference 11, Section B;
Reference 12).

= The site related fish ingestion dose commitment factor to the total
body or any organ t for each identified principal gamma and Deta
emitter listed in Taple 1.2-3 in mrem-ml per hr-uCi.

it

Ai'r = Ko (l.% BFi) DFi'r (11)

where

K = Units conversion factor 1.14 x 105

108 &f x 10° m1+ 8760 hr
yr

- = Adult fish consumption (21 k3/yr).
= Bioaccumulation factor for radionuclide i, in fish, in

pCi/kg per pCi/l from Table 1.2-1 (ta<en from Table 2.3-1
of Appendix A of Reference 4).

BF

ODCMm, Hatch REV.1 1.0-11
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DFi = Dose conversion factor for radionuclide i, for adults in

T
preselected organ, t, in mrem/pCi, from Taple 1.2-2

(taken from Reference 3, Table E-11).

At Plant Hatch no measurable radicactivity is expected to be present in the
dilution stream prior to the junction with the Liquid Radwaste Discharge
Line. However, if radiocactivity due to plant operations should be detecteag in
the dilution stream prior to the junction with the Ligquid Radwaste Discharge
Line, the concentrations of those radionuclides found to be present must pe
inclugded in the dose determination. For this part of the dose calculation,
equation (9) is used with F, = 1/Z and At = the entire time period for

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

FRESHWATER

ELEMENT FISH
H 9.0E-01
c 4.6E 03
NA 6.6E 0l
P 2.5E 04
CR 1.5 02
MN 8.9€ 01
FE 6.0E 00
co 1.7E 02
NI 1.0E 02
cu 4.4E 01
ZN 2.9 02
BR 4,2€ 22
RB 2.0E 03
SR 3.8€ 00
Y 2.5 0l
ZR 1.9€ 02
NB 4.1E Ol
MU 1.8E 02
TC 1.5 01
RU 4.6E 00
RH 1.0 01
AG 3.5E 02
TE 4.0E 02
I 4.3€ 0l
CS 5.8 02
BA 5.0E 00
LA 2.5 0l
CE 8.4E 01
PR 2.5 01
ND 4,6 01
W 1.Z 33
NP 1.0€ 01

*Values in Taple 1.2-1 are taken from Table 2.3-1 of Appendix A of Reference 4.
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TABLE 1.2-2
Page 1 of 2
ADULT INGESTION DOSE FACTORS*
(mrem/pCi ingested)

LIVER T.n0CY THYROID KIDMEY LUNG CI=-LLl

wyCL ILE BOnE

" ] ~NO DATA 1.0% 07 1.05~07 1.CSF=07 1.0%~07 1.0%€~07 1.0%¢-07
€ s 2.84E-06 S5.08E~07 S.68E-0T7 S.68E-NT S.68E~0T S.68E-07 S.685-07
NA 24 1.706-086 1.70F-06 1.706-06 1.70E~06 1.T0E~D&6 1.706-0&6 1.70E-08
L ¥ 1.93E~06 1.20€-0% T.40E~086 NO DaATa NC DATA NO DATA 2.176-05
cr 51 NO DATA NO CATA 2.60E~09 1.9%9€E~-09 S.88E~10 3.53E~09 6.869E-07
na 54 NO OATA 4.57€-086 B.T72E~07 NO DavTa 1.36E~0C6 NC DATA 1.40€E~-05
nN Se WO DATA 1.15E~-07 2.045-08 NO DaATA 1.46E-07 NO DaATaA J.67E-08
Fg 55 2.756-086 |1.90F~086 A .43E-D7 NO DaTa ND DATaA 1.06E~086 1.09€-06
FE 59 4.34E~-06 1.026~05% 3.91E~06 NO DATa NDO DATA 2.85E-086 J.40E-05
CO 58 NO DATA T.45~07 1.676-06 NO DATA ND DATA KO DATA 1.51€-0%
CO &0 NO DATA 2.14F=06 A T720-06 NO DATa NO DATA NO DATA «.02¢-0%
LA S ] 1.J0E~C4 9.01lE~-06 4. 3E~06 ND DaATa NO DATA NO DaATA 1.88E~08

- — - — - -

N1 &5 5.20E-07 6.84E-08 3.13E-08
Cu &4 NO DATa 8.33E-08 1.91E-08 NO DaATA
IN &5 4.BAE-06 1.54E-05 eo.%E-06 NO DaTa 1.03E-05 WO

ND DATa NO DaTa NO DATA 1.74E~-08
2.10E~07 NO DATA T.10E~08
DATA 9.70E-06

In &9 1.03€~-08 1.97€-08 ).37€E-09 NO DATa 1.28E~-08 NO DATA 2.96£-09
s a3 NO DaTa NO DATaA 4.02E~08 NO DaATA NO DaTa NO DATA S.7T9€-08
BR 84 NO DATA NO DATA 5.21E-08 NO DATaA NOD DATA NO DATA C.09E~1)
BR 85 NO DATA NO DATA 2.14E-09 NO Dava MO DATA ND DATA LT E-24

RS 8s NO DATA 2.11E~05 9.8)E-06 NO DATA NO DATA wJ DATA 4.16E~-08
Rg 88 NO DATA 6.05%:~08 13.21E-08 ~O DATA NO DATA NO DATA 8.36E-19
R3 89 NO CaTA 4.0'E~-08 2.82[-08 NO CATa NO DATA NO DATA 2.33E-21
SR 89 J.08E-04 NO DATA 8.84E-06 NO OATa NO DatTa NO LATA &.94E~05%
St 90 T.58E-03 wNU DaTa 1.86E-03 NU DATa NC DATa NO DATA 2.19E~-04
sh 9 S.6TE~06 NO DATa 2.29€-07 NO CaTa NC DaTa NO DATA 2.706-05
sh 92 2.156-06 NO DATA 9.306E-08 NO DATA NO DATA NO DATA 4.26E~-05
Y %0 9.62E~09 wNO Dava 2.58€E~-10 NO DATa NO DATA NO DATA 1.02€-04
9.09E~11 WNO CaTaA 3.S52E~12 WNO DATA NO DaTa NO DATA 2.87€~10
Yy e 1.41E-07 ~NO DATA 3.TTE-09 NO DATA ND DATA NO DATA T.T6E~-0%
¥y 2 8.45E-1C NO CaTa 2.4TE-11 NO OATA NO DATA NO DATA 1.486~05

Y. 2.68E-C7 NO DATA T.40E-11 WNO DATS NO DaTaA MO DATA 8.506-05
N 9 J.04E~-08 9.7SE~09 6.606-09 NO DATa 1.5)E~08 NO DATA 3.09¢-05
1.68E~09 3.39:-10 1.55E~10 NO DATA 5.12E~10 NO DaATA 1.0%€E-04
NA 95 6.226-09 J.4BE-09 1.86E-09 NO DaTa 3.42€-09 NO DATa 2.10€~0%
“0 99 NO DATA ¢.31E-06 B.20E~07 WNO DATA 9.766~06 NO DATA 9.99€-0¢
TC 99% 2 . 4T7E-10 6.985-10 B.89E-09 NO DATaA 1.06E~08 3.42€-10 +&.13E-07

rcion 2.5%4E~10 3.66E-10 1.59E-09 O DATa 6.59E~09 1.87€-i0 1.10€6-21
U103 1L.85€-07 w0 DAla T.97E~O8 NO DATa T.0GE~OT NO DATA 2.18E-05
AULDS 1.54E~-08 wu DATa 6.08E-07 NO DaTa L.9%€-07 w~O QATA Q. 42800

- — -

*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

NUCL | DE BONE LIVER T.800v THYROIC  KIDNEY LUNG SI-LL!

RULO6  2.75E-06 NO DATA  3.48E-OT NO DATA  S$.31E-06 NO DATA 1 .T8E-04
AGLIOM 1.00E=07 1.486-07 B8.796-08 NO DATA  2.91E-07 NO OATA  6.04E~0%
TEI25M 2.68E~06 9.T7T1E-07 3.576-07 B8.06E-07 1.09€-05 NO DATA  1.07€-0%5
TEL2T®™ 6.7TE~06 2.420-06 8.25(-07 1.73E-0&8 2.7SE-CS NO DATA  2.27€-0%
TELI27 1.10E~07 3.95E~08 2.38E~08 B.1S5E-08 &.48E~07 NO DATA B.68E-06
121294 1.15E~05 4.29F-06 1.AR2E-06 J.95E6-06 &.B80E-05 NO DATA  S5.79€-0%5
TEL29 3. 14E=08 1.18E~08 7.65E-09 2.416~08 1.326~07 NO DATA  2.37€~-08
TCI3IM  1.73E=06 B.46E<07 7.05€~07 1.34E-06 B.5TE-06 NO DATA  8.40E-0%
TEL3IL 1.97€-08 B8.23E-09 5.226-09 1.626-08 S8.63E-03 NO DATA  2.79€-09
16132 2.52E~06 1.63E~-06 1.536-06 1.806-06 1.STE-05 NO OATA 7.T1E-0%
1 130 7.56E-07 2.23E-06 B8.806~07 1.89E-04 3.48E-06 NO ODATA  1.92€-0&
T 131 4.16E-06 S5.956-06 3.416~06 1.95€-03 1.02E-05 NO DATA 1.57€-06
1 132  2.03E-07 5.43E-07 1.906-07 1.906~05 B8.856-07 NO DATA  1.02€-07
I 133 1.42E~06 2.476-06 7.53E-07 3.63E-04 4.31E-06 NO DATA 2.22E-06
I 13 1.08E=07 2.886-07 ;.03E-07 4.99€-06 &.S58E-07 NO DATA 2.51E-10
1 135  &.43E-07 1.16£-06 4.2896-07 7T.65E~05 1.86E-06 NO DATA 1.31E-06
CS136  6.226-05 1.48E-04 1.21E~04 NO DATA  4.79€-05 1.59€-05 2.59E-06
CS136 6.51E-06 2.57E-05 1.856~05 NO ODATA  1.43E-05 1.96E-06 2.92€6-06
CS137  7.97E-05 1.09€-04 7.14E-05 NO DATA  3.70E-05 1.23E-05 2.11E-06
CS138  S5.52E~-08 1.C9€-07 $.406-08 NO DATA  E.01E-08 7.91E-09 4.86%E-13
BAL39  9.T70E-08 6.915~11 2.84E~09 NO DATA  6.486E-11 3.92€E-11 1.72€-07
BAI40  2.03L~05 2.555-08 1.336-06 WO DATA  B.ATE-09 1.46E-08 4.18£-05
RAl&]l 4. T1E-08 3Y.5%8E-11 1.59€-09 ~O DATA  3.31E-11 2.02E-11 2.22E-17
MA1&2  2.13E-0E8 2.19€~11 1.34E-09 NO DATA  1.85E~-11 1.24E~11 13.00£-26
LALSD 2.500-09 1.26E-09 3.33C~-10 NO DaTa NO DATA NO DaATA ?.25€-05%
LAL&2  1.28E-10 5.825~11 1.45E~11 NO DATA ND DATA NO DATA  &.25E-07
CEISl  9.36E~09 6.33E-09 7.180-10 NO DATA  2.94E-09 NO DATA 2.42€-0%
CEI&) 1.85€-09 1.226-06 1.35E-10 NO OCATA S.37E~10 NO DATA &.56E-0%
CE146 4 ABE-O07 2.04E=07 2.62E-08 NO DATA  1.21E~07 WO DATZ  1.6S5E-04
PRIAD 9.20E~09 3.69:~-09 4.5%6€E-10 NO DaATA 2.136-09 NO DaTa 4.03E-05
PRI4G  3.01C=11 1.25E=11 1.59E~12 WO DATA 7.05€-12 WNO DATA &4.33E~-18
NOI&T $.29€E~-09 T.27E~09 4.35E~-10 NO DATa 4.2%~09 NO DATA 3.49E-05
w I97 1.01E~07 8.616-08 3.016-08 NO DATA NO DATA N0 DATA  2.82E-0%
NP239  1.19E-09 1.170-10 &6.45E-11 ~O DATA  3.65E-10 NO DATA  2.40f-0%

*values in Taole 1.2-2 are taken from Reference 3, Table E-l11.
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TABLE 1.2-3
Page 1 of 2

SITE RELATED INGESTION DOSE COMMITMENT FACTOR,

(mrem/hr per uCi/ml)

A

(FISH CONSUMPTION)

NUCLID BONE LIVEF | T.BODY | THYRGID] FIDNEY LUNG sl-Lil ]
H-3 0. B0E+00 |2.26E-01 2.26E-01|2.26E-012.26E-012.26E-01 7. 26E-0)
c-14 2.13E+04 6. 26E+03 6. 26E+03 6. 266403 |6. 266403 | 6. 26E+03 | 6. 26E+03
Ma-24 | 2.69E+02|2.69E+02 2.69E+02|2.69E+02|2.69E+02 2. 69E+02|2.6%E+02
P-22 1.16E+07 7, 13E+05 4. 46E+05|0.00E+00 | 0. 00E+00 2. 325+80 | 1. 30E+06
Cr-S1 |0.09E+00(0.08E+00 | 9.5%E-01|S.71E-01(2.10E-01 |1.27E+00 | 2. 40E+02
Mn-S4 12.00E+00@|9.74E+02 | 1.86E+02|0.00E+00 2. 90E+02 0. 00E+00 [ 2. 98E+23
Mn=S6 |0.00E+00|2.45E+01 4.3SE+80|0.00E+00(3.11E+21|0.00E+027.82E+02
Fe-2% |3.95E+01(2.736+01/6.3€E+000.006+20(0.00E+00 | 1.%2E+01|1.57E 01
Fe-99 |6.23E+21]1.47E+00 5.62E+01(0.00E+00 0. 00E+00|4.09E+01 |4, 886402
Co=%2 |0.00E+90|2.03E+92 6.80E+02|0.00E+00|0.00E+20 /0. 00E+00 /6. 156+03
Co=%2 [0.00E+0@|5,71E+02 1,52E+03(0.00E+00 2. 00E+20/0.00E+80 1. 54E+04
Ni1=€3 |2, 11E+04 |2, 1SE+92 1, 04E+03(0.00E+00|0.00E+00 (0. 00E+00 | 4. %QE+92
N1=£S  [1,25E+02[1.64E+01 T,4%E+00(0.00E+20 (0. 00E+00[0.00E+00 | 4. "E+02
Ca=d 9, 20E+00| &, TTE*0 4. 1E+00|0.00E+00| 2. 21E+21 |0, 00E+20 | =, 48E+02
Zrn=€S 3, 3€2401|1.07E+04 4. E3E+03|0.00E+00| 7, 1%E+02 (0. 00E-00 |5, P3E+23
Zn=6% |[T.1TE+00|1.37E+01 9. 51E~01|0.00E+00(5.89E+00/9.00E+00 | 2. 06E+00
Br-23 [0.00E+20(0.00E+00 4,04E+1[0.00E+00 0. 00E+09 o, QUE-0Q | %, I2E-01
Br-54 |6, 00E~00/0.02E+00 $.24E+01 (0. 00E+00 |0, Q0E+20 | 0. 0OE~00 | 4. i 1E-04
Br-3% |0.00E-00|0.00E+0Q 2.15E+00|0.00E+00 | Q. QOE+2% |3, QOE~@D | 1. F1E-19
Ro-8¢  (0,00E-901.91E+05 4. 71E+04 (0. 00E+00 | 0. QVE+DQ | 0. PRE+00 |1, 23604
Ro-35 |0.00E+00(2.99E+02 1.54E+02(0.00E+00 | 0. DOE+20|0.00E+20 | 4, POE-29
Re=33 10.00E+20(1.92E+02 1.3%E+020.00E+00|0.00E+00|0.00E+00 1. 12E-11
Sr-3% [2.80E+03({0.29E+90 5.04E+21[0.00E+00|0.0E+80 /0. 00E+00 | 4. 43E+22
Sr=3@ |[5,.30E+04|0.00E+00 1.69E+04(0.00E+20|0.00E+0C 2.00E+Q¢ | 1. 23E+03
§r=31 |S.16E+@1 0.02E+00 2.08E+00[0,.00E+00|0.30E+30|0.00E+20 | 2. 45E+02
§r=32 |1.3%:E+01|0.00E+90 5.46E-910.00E+00|0.00E+20 0. 00E~00 | 2. 33E-02
y- 30 ©.75E-91(0.00E+0Q 1.54E-02|0.00E+00 0. JOE+00| 0. 0PE+92 5. 10E+03
Y=31n  [S.43E-07 0, 00E+09 1.11E-94(0.00E+000.00E+00|0.00E+00|1.50E-02
Y-s1 3. 44E+00 [0, Q0E+0E I, 26E-01 0. 00E+00 | 0. QRE+IQ |0, 00E+20 |4, S4E-23
y-3z S.OEE-B2[0.02E-20 1. 45E-23]0.00E+00 (0. Q0E+00 | 0. 00E-00 (2. 26E-02
y-sl 1. SQE-01 |0, 00E+00 4.43E-93|0.00E+00 0. JOE+00 | 0. MIE+20 | 5. 09E+23
Ir=3%  |1,39E+01 4. 343E+00 3.00E+00|0.00E+00 |6, 96E+00|0.00E+38|1.41E-04
2r=97 |7.54E-011.54E-017.0%E-02|0.00E+00 (2. 33E-01 |0.00E+00 4. "SE+04
ND=-9% |&.11E-@1|3.42E-d1 1.82E-01/0.00E+0@|3.36E-01/0.00E+00(2.26E-03
Mo-99 |2, @0E+A0|1,86E+83 3.53E+02|0.00E+02|4.21E+03/0.00E+00 !4, 30E+03
Tc-3%m |8.87E-03]2.51E-02,3.19€-01|0.00E+003.81E-911.23E-02|1.48E+01
Tc-101 |9.12E-82|1.31E-021.29€-01|0.00E+00|2.37E-01|6.726-03 3. 95614
Ru-103 [2.04E+NQ|0.00E+00 /8. 78E~01[0.00E+20 |7, ?7E+00 2. 00£+00 2, 38E+92
Ru-19% 1. "7E-012.00E+00.6.70E-082/0.00E+00]2. 19E+00 0. 00E+06 1, 34502
Calculated using Equation (11)
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TABLE 1.2-3 (Continued)

Page 2 of 2
[ NUCLIDE] BUNE LIVER «_ 7.BODV | THVROID] RIDME? LUNG al-til |
Ri-106 |3.07E+010.00E+00 :.3:E+00|0,.00E+00|5.83E+01 | 0.20E+A0 | 1.%€E-93,
Ag-110m|1.34E+02|1.24E+02 7.27E+01|0.00E+00|2.44E+02|0.6RE+00 5. 0CE-04
Te-12%n|2.%57E+@7| 3. 32E+92 3.44E+02|7.72E+22|1.04E+04|0.00E+20|1.0IE~04/
Te=12"m |8, 47E+03 ; 2E+93 7.90E+02|1.€EE+03|2.62E+04|0.00E+QD | . 1TEM
Te-1o7 |1.0%E+R|5.73E+i 2,28E+01|7.80E+01 (4. 29E+02| 0. 20E+0R |5, J1E-03’
Te-129m|1. 1 0E+04 |4, 116403 1.74E+83 (3. TRE+03 | 4. 60E+04 |3, 0OE+D |5, T4E~04
Te-12% |2.01E+01 1.13E+01 7.33E+00[2.31E+91/1,26E+02|9.00E+2@ 1.2TE-1
Te-171n 1. 96E«Q2 |2, 126402 S, eE-@2|1.20E+03 (5. 21E+83(0. 00E 00|65, D4E-04
Te-131 (1.33Ee01 |7, S3E+00 S, 3€E+0| 1. SHE+01 |3, I6E+01 |0, QQE+0D| 2. FTE-00
Te-1:2 |2.41E+02|1.56E+93 1, 4TE+03|1.7T2E+92|1,50E+04 0. 20E+20 |7, JSE-04
[-120 |T.T3E-01[2.230E+02 9.06E+@1|1.95E+04 |3, 98E+02|0.00E+00 (1. *3E-02
I-131 4.22E+02 15, 13E+021 2, 91E+02 | 2. 01E+05[1.0%E+23 | 2. J0E+2D |1, £2E+02
1-1:2 |Z.03E+31!% S3E+21 1.9€E+01[1.9-E+02|2,%9E+1 8.20E~00|1.03E~01
1-133 [1.4€E+02|2.%4E+d2 7,TTE~21[3.T4E+D4[4.44E+0210.00E 00 2.2%€E+02
[-134 |1.0%E+01|2.95E+01 1.Q€E+91 %, 14E+22|4.71E+D1 (0. 00E+Q0|2.53E-82
1-13% |4.%SE+@1|1.19E+C  4.41E+01 |7, 30E+03|1.91E6+02|0.00E+00 | 1. 3SE+2
Ci-134 |2.54E+04|2.05E+0S 1.55E-0% J.00E+00(6.55E+24]2.21E+04 3. 60€E+023
Ci-136 |%.04E+93|3,.9TE+04 2,.%7E+04/0.20E+00|1.99E+04|2.72E+934.05E+2]
C:=137 |1.11E+0%|1,S1E+0% 3.21E+04|0,.00E+00|%. 14E+24 |1, 71E+04|2.93E+33
Ci-132 |7.56E+91[1.51E+02 7.%0E+01|0.00E+00|1.11E+B2|1.10E+31 |6.46E-24
Ba-12% |1.15E+00(3.27E-34 3.40E-02|0.00E+w@|7.73E-04|4.€3E-24]2.06E+00
Ba-140 [2.42E+02(3.0%5€-21 1.9%E+01|0.00E+00 |1, 4E-D1|1.7SE-01|5.00E+02
Bi-141 |5.64E-01|4.25E-04 1.%0E-02[0.00E+00 |, 36E-04 1. 42E-04|2.6cE-10
Ba-14. |2.5%E-01|2.62E-94 1,.60E-Q2(0.00E~20 |2, 21E-04|1.48E-04|3.39E-19
La-14@ |1.%0E-21|7.%4E-92  1.99E-02/0.00E+00|0.Q0E+20|0.00E+00 |5, S4E+23
La-142 |7.66E-03|3.48E-03 9.5%E-04|0.00E+00|0.00E+00 0. 00E+00 | 2. S4E+01
Ce-141 [1.82E+Q@|1.27E+00 1.44E-91[0.00E+00(%5,91E-01/0.00E+00|4.87C+23
Ce-142 |2.32E-01[2.4%E+92 2.71E-02|0.00E+00|1.08E-010.00E+00 9. x?Eooag
Ce-144 |9.81E+014.10E+81 S.27E+00|0.00E+20|2.43E+01 |0.00E+00 | 3.32E+04
Pr-143 |S.S1E-01 2.2!5-0!i2.?35°02 0.80E+20|1.2TE-919.00E+00 | 2. 41E+93
Pr-144 |1.80E-93|7.48E-04 9.16E-0%[0,00E+20 4.2IE-04!0.00E+00|2.59E-10
Na-147 |6.93€6-01[8.01E-21|4.79E-02|0.00E+00|4.68E-21|0.00E+00|3.84E+03
W-187 2.96E+02[2.47E+02 /8. 6%E+01 |0.00E+20 | 0. 00E+00 0. 00E+20 |8, 1PE+04
Np-232 |2.39€-92]2.80€-93|1.54E-93/0,00E+90[3,. 74E-0310.00E+00 S.7SE+82)

Calculated using Equation (11)
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1.3 DOSE PROJECTIONS FOR LIQUID EFFLUENTS

1.3,1 MONTHLY DOSE PROJECTIONS

In order to meet the requirements of RETS 3.15.1.3 (Unit 1) and 3.11.1.3 (Unit
2), which pertain to operation of the liquid radwaste treatment systems, dose
projections must be made at least monthly, during periods in which discharge
of untreated liquid effluents containing radicactive materials to unrestricted

areas occurs Or is expected.

Projected quarterly doses to individuals due to liquid effluents may be
determined as follows:

D
tb(c)
Dtb(prj) '("T) .

/o (c)
olc
Ootpry) = K—T— x 91
where

otb(c) = the cumulative total body dose for the elapsed portion of
the current quarter plus the release under consideration.

t = the number of days into the current quarter.

Da(c) = the cumulative organ doses for the elapsed portion of tne
current quarter plus the release under consideration.

If activities planned curing the remainder of the quarter are expected to
contribute a significant dose and the determination can be reasonably macde,
tnis contribution should be included in the equations:

(/o i
Oen(pry) 'I_\_“lt'.g'c'l x 91 + Oy

-

D
Cotpry) =|:<.£€(£l> x 91 + Dpy

where O, is the expected dose due to the particular planned activity.
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1.3.2 DOSE PROJECTIONS FOR SPECIFIC RELEASES

Dose projections may be performed for a particular release by performing a
pre-release dose calculation assuming that the planned release will proceed as
anticipated. For individual dose projections due to liquid releases follow
the methodclogy presented in Section 1.2 using sample analysis values for the
source to be released and parametric values expected to exist for the release

period.
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1.4 DEF IONS OF LIQUID EFFLUENT TERMS

Section of

Term Definition Initial Use

A = adjustment factor applied to facilitate setting actual 1eded
monitor setpoints.

Ah = the site related ingestion Jose commitment factor due 1.2
to fish consumption to the total body or any organ
t for each identified principal gamma and beta emitter
listed in Table 1.2-3 in mrem-ml per hr-uCi.

BF i B Bi:saécwlation Factor for nuclide i, in fish, pCi/Kg per 1.2.1
pCi/l, from Table 1.2-1.

-, = tne setpoint of the radicactivity monitor which measures the 1.1.1
radioactivity concentration in the effluent line prior
to dilution and subseguent release.

c, = the effluent concentration of alpha emitting nuclides 1.1.1
Observed Dy gross alpha analysis of the MONTHLY composite
sample.

t.‘.r = the concentration of Fe-55 in liquid wastes as 3edsl
observed in the QUARTERLY composite sample.

Cg = the effluent concentration of a gamma emitting nuclide, g, l.1.1
observed by gamma-ray spectroscopy of the waste sample.

t:i = the concentration of nuclide i as determined by the 1.3.1
analysis of the waste sample. 5

Cn = the average concentration of radionuclide i, in undiluted 1,2.1
liquid effluent during time period At , in uCi/ml.
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Term Definition

ch = the effluent concentration limit (RETS 3.15.1.1 for Unit 1;
3.11.1.1 for Unit 2) implementing 10 CFR 20 for the site,
in uCi/ml.

C = the concentration of Sr-89 or Sr-%0 in liquid wastes
as determined by analysis of the QUARTERLY composite
sample.

C = the measured concentration of H-3 in liquid waste
as determined by analysis of the MONTHLY composite.

5) = the cumulative dose commitment to the total body or ar
organ, v, 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, Column 2 are met
at the point of discharge to the Unrestricted Area.

Df"j.T = a dose ccaversion factor for nuclide, i, for adults in
preselected organ, t, in mrem/pCi found in Table 1.2-2.

f = the flow setpoint as determined for the radiation monitor
lbcation. (General expression for equation 1.)

F = the dilution water flow monitor set,nint as determined
prior to the release point, in volume per unit time.
(General expression for equation 1.)

F = the minimum flow rate of the dilution stream used for
setpoint calculations during the time of release.

ODCM, Hatch REV.1 1.0-21
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Initial Use

1.1.1

1.1.1

l.1.1

l.z.l

l.1.1

l1.2.1

1.1.1

1.1.1

1.1.1



Section of

Term Definition Initial Use
F" = the near field average dilution factor for Cn during any 1.2.1

liquid effluent release.

fp = effluent flow rate (actual pump value). 1.1+
't = maximum permissible e/fluent flow rate. 1.1.1
Ko = 1.14 x 105, units conversion factor. 1.2.1
m = number of liquid releases. 1.2.1
mci = 'PCO, IPCa, NPCS, hPCf, and mct which are 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 II, Column 2.

SF = the safety factor; a conservative factor used to compen- 1.1.1
sate for statistical fluctuations and errors of measure-
ments.
tc = The transit time from release to receptor. 1.2:1
At = duration of release under consizeration. .51
Y = 21 kg/yr, fish consumption (adult). 1.2:3
b4 = Applicable factor when additional receiving water body 1.2.1

dilution is considered; Z = 10.

= The decay constant for radionuclide i. (sec'l) M
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i.5 LIQUID RADWASTE TREATMENT SYSTEMS

FIGURES 1.5-1 and 1.5-2 are schematics of the Liquid Radwaste Treatment
Systems fcor Unit 1 and Unit 2 respectively. The dotted lines indicate
alternate pathways through which liquid radwaste may be routed. These
alternate routes increase the operational flexibility of the Liquid Radwaste

Trcatment Systems.
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FIGURE 1.5-1 Liquid Radwaste Treatment System (Unit 1)
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FIGURE 1.5-2 Liquid Radwaste Treatment System (Unit 2)
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1.6 MIXING OF LIQUID WASTE TANKS

In order to assure that samples taken from liquid waste tanks planned for
release are representative, the contents of the tank to be sampled will be
recirculated for a minimum time period to allow adequate mixing of the tank
contents., Recirculation times are as follows (Reference 13):

Tank(s Recirculation Times
Unit 1 Unit 2
Waste Sample Tanks 40 minutes 40 minutes
Floor Drain Sample Tanks 70 minutes 105 minutes
Chemical wWaste Sample Tanks 65 minutes 65 minutes
Demin Feed Tank 115 minutes NA
Laundry Drain Tanks 50 minutes NA
é
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SECTION 2,
GASEQUS EFFLUENTS

At Plant Hatch there are four points where radicactivity is released to the
atmosphere in gaseous discharges. These four release points are: (1) The main
stack which serves both units; (2) Unit 1 reactor building vent stack; (3)
Unit 2 reactor building vent stack; and (4) Unit 1 recombiner building vent.

The main stack serves as the discharge point for the following release sources
from each unit: mechanical vacuur pumps, off-gas system, gland seal exhaust,
and standby gas treatment system, through which drywell purges are
discharged. The waste gas treatment building ventilation also discharges
through the main stack.

Each reactor building vent stack serves as the discharge point for the reactor
building, refueling floor ventilation, turbine building, and radwaste building
of each respective unit.

The Unit 1 recombiner building vent discharges directly to the atmosphere.

Gaseous effluent monitor setpoints are required only for noble gas monitors
serving these four release points; methodology for calculating noble gas
monitor setpoints is presented in Section 2.1. Although setpoint calculations
are not required for radiciodine and particulate monitors, the methodology for
assuring the potential ovgan dose rates due to radiociodines, tritium and
particulates in gaseous releases from the site do not exceed the limits of
RETS 3.15.2.1.(b) (Unit 1) and 3.11.2.1(b) (Unit 2) is presented in the Note
following section 2.2.1.b.

2.1 GASEQUS EFFLUENT MONITOR SETPOINTS

The gaseous monitar 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

ODCM, Hatch  REV.1 2.0-1
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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 plamned for @ particular pathway, or if there is no
detectable activity in the planned release, the monitor setpoint should be
established as close to background as practical to prevent spurious alarms and
yet alarm should an inadvertent 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 simultaneous release pathways may be
reduced or contributing source terms may be reduced and the setpoint recal-
culated.

2.1.1 UNIT 1 REACTOR BUILDING VENT STACK, UNIT 2 REACTOR BUILDING VENT STACK,
AND UNIT 1 RECOMBINER BUILDING VENT

Monitors: DI11-K619 A and B, 2D11-Ké636 A and B, D11-P003 A and B

For the purpose of implementation of RETS 3.14.2 (Unit 1) and 3.3.6.10
(Unit 2), the alarm setpcint level for these noble gas monitors will be
calculated as follows:

CS = monitor reading cof the noble gas monitor at the alarm setpoint
concentration. :
(AG x SF) x Ryy x Drp (1)
Cg = the lesser of or
(m’g)x%vxoss (2)
¥ = 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.)

AG = an administrative allocation factor applied to apportion the
release setpoints among all gaseous release discharge pathways
(normally four) tc assure tiat release limits will not be exceeded
by simultaneous releases. The allocation factor for a particular
discharge pathway may be assigned any desired value between 0 and 1

ODOCM, Hatch REV.1 2.0-2
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under the condition that the sum of the allocation factors for all
simultaneous release pathways does not exceed 1. For ease of
implementation, AG may be set equal to 1/n, where n is the number

of simultaneous final gaseous release points. For a more exact
determination of allocation factors, see Section 2.1.3.

mrem/year.

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

Rtv = monitor reading per mrem/yr to the total body for vent releases

Rey =C# ((ﬂﬁ)c [ Ky Qi) (3)

ODOM, Hatch REV.1
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monitor reading of a noble gas monitcr corresponding to
the grab sample radionuclide concentrations taken in
accordance with RETS Tables 4.15.2-1 (Unit 1) and 4.11-2
(Unit 2). The monitor response corresponding to the
measured concentration is determined from the monitor
calibration curve for the particular monitor.

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 wused.) The release points
addressed in this section are ground-level releases.

6.8 x 10’6 se:c/ua3 in the W sector.

total body dose factor due to gamma emissions from
radionuclide i (mrem/yr per ucum’) from Table 2.1-1.

rate of release of noble gas radionuclide i (uCi/sec)
from the vent release pathway under consideration, which
is the product of le and Fv, where xiv is the
concentration of radionuclide i for the particular
release and FV is the maximum expected release
flowrate for this release point. (xiv in yCi/ml and
F, in ml/sec.)
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Dgs = Dose rate limit to the skin of the body of an individual in an
unrestricted area which is 3000 mrem/year.
Rev = monitor reading per mrem/yr to the skin
Rsv =C+ ((ZQ)G L (Ly + 1.1 Mp) Qgy) (4)
where i
Li = skin dose factor due to beta emissions from radionuclide
i (mrem/yr per uCi/ms) from Table 2.1-1.
1.1 = mrem skin dose per mrad zir dos-.
"1 = air dose factor due to gamma emissions from radionuclide

i (mrad/yr per uCi/m’) from Table 2.1-l.

2.1.2 MAIN STACK

Monitor: Oll-K600 A and B

For the purpose of implementation of RETS 3.14.2 (Unit 1) ang 3.3.6.10 (Unit

2), the alarm setpoint level for tne main stack noble gas monitor will be
calculated as follows:

CS = monitor reading of the noble gas monitor at the alarm setpoint
concentration.

(AG x SF) x Rts X D‘I’B (5)
cs = the lesser of or

(AG x SF) x Rss X D” (6)
R = C ¢+ I Vva@Q (7)
ts 5 i is
Rss = C# i[("i ()(/Q)E + 1.1 81)015] (8)
0DOM, Hatch  REV.1 2.0-4
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where
v1 = constant, which includes the dose factor, for each
identified noble gas radionuclide accounting for the
gamma radiation from the elevated finite plume resulting
from the main stack release in mrem/year per uCi/sec

from Table 2.1-2.

i = constant, which includes the air dose factor, for each
identified noble gas radicnuclide accounting for the
gamma radiation from the elevated finite plume resulting
from the mein stack release in mrad/year per uCi/sec
from Table 2.1-2.

ois = rate of release of noble gas radionuclide i (uCi/sec)
from the main stack, which is equal to the product of
xis and Fs’ where xis is the concentration of
radionuclide i fcr the main stack release and r-‘s is
the maximum expected main stack release flowrate.
(xis inuCi/ml and l-‘s in ml/sec.)

M)E = the highest annual average relative concentration in the
unrestricted area associated with releases from the main
stack. The main stack is an elevated release.

1.0 x 10”7 sec/m° in the W sector.

(70
All other terms were identified previously in Section 2.1.1.
2.1.3 DETERMINATION OF ALLOCATION FACTOR, AG

When simultaneous gQaseous releases are made to the environment, an
(administrative) allocation factor must be applied to each discharge pathway.
This 1s to ensure that simultaneous gaseous releases from the site to
unrestricted areas will not exceed the dose rate limits specified in RETS
3.15.2.1 (Unit 1) or 3.11.2.1 (Unit 2). For Plant Hatch, final discharge
pathways which may be released simultaneously are the main stack, Unit 1
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reactor building vent stack, Unit 2 reactor building vent stack, and Unit 1
recombiner building vent. The allocation factor for each discharge pathway
must be bDetween O and 1 and the sum of the allocation factors for the

simultaneous releases must not exceed l.
There are three methods by which allocation factors may be determined:

1. The allocation factor for a particular release pathway may be
administratively selected based on an estimate of the fraction of the
total dose rate (from all simultaneous releases) which is contributed
by the particular release pathway.

2. The allocation factor may be calculated using the expression

AG = 1/n

where n = the number of release pathways to De released
simultaneously.

3. The allocation factor may be determined for a particular discharge
pathway by calculating the ratio of the total body dose rate gue to
noble gases released from the particular discharge pathway under
consideration to the total body dose rate due to noble gases in all
simultaneous releases.

For the Main Stack:

ivi is
AG = =

["‘ Vi“is]’ [’f, (st “1°1v]

4

i
where n is the number of simultaneous vent releases.
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For Vent releases:

z
ae % § 4%
IV.Q l+]z OM.zI K.Q
[i iis] [n Gi 11v]

Where n is the number of simultaneous vent releases and (r) is the particular
discharge pathway number for which an allocation factor is being determined.
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TABLE Z.1-1

DOSE FACTORS FOR EXPUSURE TO A SEMI-INFINITE CLOUD OF NOBLE ﬁas:s-

B=Skin®***(L)

Nuclide y=Body*** (K)
Kr-83m 7.56E-02%""*
Kr=85m 1.17E+03
Kr-85 1.61E+01
Ky=-87 5.92E+03
Kr-88 1.47E+04
Kr-89 1.66E+04
Kr‘” 1-5"“
Xe=131m 9.15E+01
Xe=133m 2.51E+02
Xe-133 2.94E+02
Xe~135m 3.126+03
Xe-135 1.81E+03
Xe=-137 1.42E+03
Xe-138 8.83E+03
Ar-4l 8.84E+03
*vValues taken
© #* mrag

pCI=yT
**+ mrem-m’

o CI-YI‘

sees 7.566-02 = 7.56 x 1072

ODOM, Hatch

1.46E+03
1.34E+03
9.73+03

2.37E+03
1.01E+04
7.29€+03

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

7.11E+02
1.86£+03
1.22+04

4,13+03
2.69€+03

from Reference 3, Table B-l

REV.1

287W/01524, 05/11/84

2.“

y=Air**(M)

1.9%+01
1.2X+03
1.72&+01
6.17E+03

1.52+04
1.73%+04
1.63E+04

1.56E+02
3.27+02
3.53E+02

3.36E+03

1.926+03
1.51€+03

9.21E+03
9.30E+03

Eﬂ! EHSN)

2.88E+02
1.97E+03
1.95€+03
1.03E+04

2.93E+03
1.06E+04
7.83€+03

1.11E+03
1.48E+03
1.05€+03

7.39%+02
2.46E+03
1.27E+04

4,75€+03
3.28E+03



TABLE 2.1-2

DOSE FACTORS FOR EXPOSURE TO DIRECT RADIATION
FROM NOBLE GASES IN THE ELEVATED FINITE PLUME®

Location:

Nuclide

Kr=85m
Kr-85
Kr-87

Kr-88
Kr-89

Xe-131lm
Xe-133m
Xe-133

Xe-135m
Xe-135
Xe-137

Xe~138
Ar-4l

y = Body (V)**

6.77E-05
9.46E-07
3.5%-04

9.22X-04
8.90E-04
6.3%-04

1.41E-06
1.54E-05
1.17€-05

1.77E-C4%
1.10E-04
9.11E-05

5.14E-04
5.94E-04

*vValues calculated in accordance with methodologies presented in Section 5.2.1
of Reference 1 and Appendix F of Reference 3,
frequency distributions presented in Table E.4~7 of Appendix E of Reference 5.

** mrem-sec
uCi-yr

*** mrad-sec
Hll=yr

ODOM, Hatch REV.1
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2.0-9

Site Boundary in West Sector at 1501 meters

I & EI: SB)“'

7.1%-05
1.01E-06
3.75%-04

9.58E-04
9.31E-04
6.74E-04

1.48E-06
1.79%€-05
1.21£-05

2.10E-04
1.17E-04
9.71E-05

5.37-04
6.25E-04

wit'' meteorological



2.2 GASEOUS EFFLUENT DOSE RATE AND DOSE CALCULATIONS
2.2.1 UNRESTRICTED AREA BOUNDARY DOSE RATES

2.2.1.a Dose Rates Due To Noble Gases

For the purpose of implementation of RETS 3.15.2.1.a (Unit 1 ) and 3.11.2.l1.a
(Unit 2), the dose rate in the unrestricted area due to noble gases shall De

calculated as follows:
total body dose rate at time of release (mrem/yr)
[5 (X7, ri Ky in] + [i viou] (9)

D = skin cose rate at time of release (mrem/yr)

t -

v

Terms were defined previously in Sections 2.1.1 ang 2.1.2.

The cose rate limits are site limits at any point in time; therefore, dose
rates are summed over all releases occurring simultaneously. For Plant Hatcn
the three vent releases are: Unit 1 reactor building vent stack, Unit 2
reactor building vent stack, and the Unit 1 recombiner building vent. The
only elevated release is the main stack which serves both units. Simultaneous
releases may include any combination of these four reclease points.

2.2.1.0 Dose Rates Due to Radioiodines, Tritium, and Particulates

For the purpose of implementing RETS 3.15.2.1.b (Unit 1) and 3.11.2.1.0 (Unit
2), organ dose rates due to radioiogines, tritium and all radiocactive
materials in particulate form with half lives greater than eight days, are
required to be calculated for the inhalation pathway for the child age group.
The child age group would experience the nighest potential dose rate via the
inhalation pathway. In accordance with Appendix C to Reference 3, noble gases
are excluded from these calculations. These dose rates are calculated as
follows:

ODCM, Hatch  REV.1 2.0-10
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0 = organ dose rate at time of release (mrem/yr)

. [% (X7Q)g § Pio °lv]’ [‘mz ’i Pio °is] (11)

where
T,
'
Qiv ®
Qs =
Pi.o -

0DCM, Hatch  REV.1
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defined in Section 2.1.1.

defined in Section 2.1.2.

release rate uCi/sec) of radioiodines, tritium and
particulates (required by RETS 3.15.2.1 for Unit 1 and
3.11.2.1 for Unit 2) from the Unit 1 reactor bullding
vent stack, the Unit 2 reactor building vent stack, and
the Unit 1 recombiner building vent.

release rate (uCi/sec) of radioiodines, tritium, and
particulates (required by RETS 3.15.2.1 for Unit 1 and
3.11.2.1 for Unit 2) from the main stack.

organ dose parameter for organ o and radionuclice i,
(mrem/yr per uCi/m’) for inhalation determined as
follows:

Pio = K (BR) IJFm (12)
and where
K = constant of unit conversion,
10° peiAct
BR = breathing rate 7or child age group; 3700
n’/yur (Table 2.2-10) (from Reference
3)
2.0-11



DFio

= inhalation pathway dose factor for child
age group for organ o and radionuclide i
(Table 2.2-2) (from Referen.e 3)

NOTE: In order to assure that potential dose rates (pre-release) to an
organ due to radioiodine, tritium and particulates in simultane-
ous gaseous releases from the site do not exceed 1500 mrem/year
as specified in RETS 3.15.2.1(b) and 3.11.2.1(b), the potential
organ dose rate Do must be limited as follows:

IJo + (AG x SF) < 1500 mrem/year (13)

re AG and SF are assigned the same values as were used in
S¢ lon 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, as shown above.

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 RETS 3.15.2.2 (Unit 1) and 3.11.2.2
(Unit 2) and 3.15.2.4 (Unit 1) ang 3.11.2.4 (Unit 2), the air dose in
unrestricted areas shall be determined as follows:

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

r

-8 |1 Iz -
= 3.17x 10 l." (ﬂﬁ)G T M “u] + [§ B q“] (14)
where
3.17x 102 = the fraction of one year per one second
0DCM, Hatch REV.1 2.0-12
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Qv = cumulative release of noble gas radionuclide i over
the period of interest QCi) from the vent release
under consideration.

Ws = cumulative release of noble gas radionuclide i over
the period of interest uCi) from the main stack.
“1 = defined previously in Section 2.1.l.
B1 = definec previously in Section 2.1.2.
(X7Q)g = defined previously in Section 2.1.1.
DB = air dose due to beta emissions from noble gas radionuclides (mrad).
-8 ||L I N T 1
= 3.17 x 10 H\, ('775)(; i Ni in] + [(XIQ)E[i Ny Qis] (15)
where
Ni = air dose factor due to beta emissions from noole gas
radionuclide i (mrad/yr per uCi/m3 from Table
201-1)-
X7 = defined previously in Section 2.1.2.

2.2.2.b Dose To An Individual In Unrestricted Area

Dose to an individual from radioiodines, tritium, and radicactive materials in
particulate form will pe calculated for the purpose of implementation of RETS
3.15.2.3 and 3.15.2.4 (Unit 1) and 3.11.2.3 and 3.11.2.4 (uUnit 2). In
accordance with Appendix C of Reference 3, noble gases are excluded from these
dose calculations. Doses to an individual are calculated as follows:

(Note: At Plant Hatch the controliing receptor is an individual in the infant
age group, located in the NNE sector at a distance of 3.2 miles, exposed to
inhalztion, ground-plane, and grass-cow-milk pathways.)

DJ = dose to an organ j of an individual in age-growp a from
radioiodines, tritium, and radionuclides in particulate form with
half-lives greater tnan eight days (mrem).

ODOM, Hatch REV.1 2.0-13
2877W/01524, 05/11/84



= 3.17 x 1078
where
3.17 x 10°8
'VD'

(73,

x7g )vp

0DCM, Hatch REV.1
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[
pi

Raipj [va in + 'sp Qis] (16)

fraction of one year per one second.

pathway-dependent relative dispersion or deposition
in the unrestricted area at the location of the
controlling receptor, associated with plant vent
releases.

annual average relative dispersion parameter for
location of controlling (critical) receptor for plant

vent releases. (X/Q'),p applies only to inhalation
and all tritium pathways. (For all tritium pathways
the Uj' source term is limited to tritium.)

6.1 x 107 sec/®# in the NNE sector for
inhalation and all tritium pathways.

annual average deposition parameter for the location
of controlling (critical) receptor for plant vent
releases. (O7Q" )vp applies to all other pathways.

1.9 x 10% m? in NNE sector for all other
pathways.

2.0-14



(775'),9

(BT,

L(TJ/_Q' dep

pathway-dependent relative dispersion or deposition
in the unrestricted area at the location of the
controlling receptor, associated with main stack
releases.

annual average relative dispersion parameter for
location of controlling (critical) receptor for main

stack releases. (X/Q')gp applies only to inhalation
and all tritium pathways. (For all tritium pathways,

the Qi' source term is limited to tritium.)

4.2 x 10' sec/®# in the NNE sector for
inhalation and all tritium pathways.

annual average deposition parameter for the location
of contrelling (critical) receptor for main stack

releases. (D7Q")gp applies to all other pathways.

6.9 x 10'® m? 4in NNE sector for all other
pathways.

The selaction of the dispersion or deposition parameter, X/Q or D/Q, is
dependent upon the pathway being considered. The dispersion parameter, X/Q,
is required for the inhalation pathway. The deposition parameter, 0/Q, is
required for the ground-plane pathway and the grass-cow-milk pathway .
However, since tritium is taken up Dy vegetation directly from surrounding
air, X/Q is required for tritium contributions from the grass-cow-milk pathway .

00CM, Hatch REV.1
2877W/0152w, 05/11/84
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aipj

ODOM, Hatch

cumulative release (uCi), from plant vent releases, of radio-
nuclide i as required by RETS 3.15.2.3 (Unit 1) and 3.11.2.3
(Unit 2) over the period of interest. Dose determinations
required by RETS 3.15.2.3 and 3.11.2.3 are on a per reactor
basis; therefore, cumulative release quantities must also
be reactor-specific. (For dose contributions due to tritium from
the grass-cow-milk pathway, the Qj, term is limited to tritium.)

cumulative release (uCi), from the main stack releases, of radio-
nuclide i as required by RETS 3.15.2.3 (Unit 1) and 3.11.2.3
(Unit 2) over the period of interest. Dose determinations
required by RETS 3.15.2.3 and 3.11.2.3 are on a per reactor
basis; therefore, cumulative release quantities must also be
reactor-specific. Since the main stack serves both reactors,
release quantities must be apportioned between the two units.
In absence of evidence that one reactor contributes a greater
quantity of radioactivity than the other over the period of
interest, release quantities may be apportioned equally between
the two units.

pathway-specific, individual age-specific, organ dose factor for
radionuclide i, pathway p, organ j, and individual age group,
a. Routine individual dose calculations address the inhalation,
ground-plane, grass-cow (or goat)-milk, grass-cow-meat, and
garden vegetation pathways. However, the dose pathways actually
present at the controlling location, as well as the controlling
individual age group, are determined through the Land Use Census
for the site. Pathway factors R ain; are determined as shown

in the following sub-sections.
As stated earlier, the controlling receptor for Plant Hatch is

an infant exposed to inhalation, ground-plane and grass-cow-milk
pathways.

REV.1 2.0-16
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Plant Hatch site-specific values, or appropriate default values,
required in the pathway factor determinations for the critical
receptor are presented in Table 2.2-12.

Inhalation Pathway Factor

Raipj - K'(m)‘ (ornu)a mrem/yr per m::j./m3
where

K = constant of unit conversion 10° pCiiCi

(BR) = the breathing rate for a particular age group in m3/year from
Table 2.2-10.

DFI& ja = the inhalation dose factor for receptor age group a, organ j, and
for radionuclide i, in mrem/pCi from Tables 2.2-1 through 2.2-4.

Ground-Plane Pathway Factor

"
i
Rajpj = K'K" (SF')(DFGyy) ((l-e DAy (mZ mrem/year per uCi/sec)

K' = constant of unit conversion, 105 pCiACi.
K" = constant of unit conversion, 8760 hr/yr.
SF# = shielding factor, 0.7 (dimensionless)

DFﬁi ¥ ground plane dose conversion factor for radionuclide i (same for
all age groups and specific organs are assumed to receive the same
dose as the total body) (mrem/hr per pCj./mz) Table 2.2-9.

= gecay constant for radionuclide i.

t = exposure time, 4.73 x 108 sec (15 years).

0DCM, Hatch  REV.1 2.0-17
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Grass-Cow-Milk Pathway Factor

¢ X N 4
G(y,) e o (A=ffle’in] Sit, an

(m’mrem/yr per 1 Ci/sec)

where

K' = a constant of unit conversion, 108 pCiACi.

q, = the cow's consumption rate, in kg/day (wet weight).

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

Yp = the agricultural productivity oy unit area of pasture feed grass, in
] kg/nz.

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

Fm = The stable element transfer coefficients, in days/liter.

5 = fraction of deposited activity retained on feed grass.
(1.0 for radioiodines; ..2 for particulates)

(I}’L1 3 )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.

Ay = the decay constant for removal of activity on leaf and plant sur-
faces by weathering, 5.73 x J.O'7 sec:'l \corresponding to a 14
day half-life).

0DCM, Hatch REV.1 2.0-18
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tf = the transport time from pasture to cow, to milk, to receptor, in
sec. (1.73 x 107).

‘h = the transport time from pasture, to harvest, to cow, to milk, to
receptor, in sec. (7.78 x 106).

fp = fraction of the year that the cow is on pasture (dimensionless).
fs = fraction of the cow feed that is pasture grass while the cow is on

pasture (dimensionless).

For tritium 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:

‘ 3
RILDJ = """Fm“ﬁ“.p‘m-u). (0.75(0.5/H)] (mrem/yr per uCi/m~) (18)
where
K'" = a constant of unit conversion, J.O3 gm/kg .
H = absclute humidity of the atmosphere, in gn/m’.

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 as previously defined.

2.2.2.c Dose Calculations To Support Other ‘Specific Technical Specifications

In the event radiological impact assessment becomes necessary to implement

RETS 6.9.1.12 or 6.9.1.13, dose calculations will be performed using the

equations in Section 2.2.2.c with the substitution of average meteorological

parameters for the period of the report, and the appropriate pathway receptor
f .

dose factors (%ipj)

ODOM, Hatch REV.1 2.0-19
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For the purpose of implementing RETS 3.16.2, dose calculations may be per-
formed using the equations in Section 2.2.2.c substituting the appropriate
pathway receptor dose factors (Rupj) and the appropriate dispersion
parameters for the location(s) of interest. Annual average dispersion
parameters may be used for these calculations.

The receptor for which dose calculations may be required in order to implement
RETS 6.9.1.12, 6.9.1.13 or 3.16.2 may not be the previously identified
critical receptor. The receptor age group and exposure pathways present (and
applicable) at the location of interest must be determined. In addition to
the inhalation, ground-plane, and grass-cow-milk pathways presented in Section
2.2.2.b, it may be necessary to consider the grass-cow-meat and/or the garden
vegetation pathways. The equations for calculating the pathway factors
R.ij for these two additional pathways are presented below. Historically
milk goats have not Deen present within five miles of Plant Hatch. However,
in order to facilitate implementation of RETS 3.16.2 in the event milk goats
are located within five miles of Plant Hatch, the equation for calculating the
grass-goat-milk pathway factor is also presented. Plant Hatch site-specific
values, or appropriate default values, required in the pathway factor
determinations are presented in Table 2.2-13.

Grass-Cow-Meat Pathway Factor

o Y t e (1f.f )e Jhake e
Raipy * r—'f-‘ (r)(OFLy ), Ve— +

i

(mzmrun/yr per uCi/sec)

where

K' = a constant of unit conversion, J.D6 pCiACL.

QF = the cow's consumption rate, in kg/day (wet weight).

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

0DCM, Hatch REV.1 2.0-20
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= the agr%untml productivity by unit area of pasture feed grass,
in kg/m®.

= the zaoticultural productivity by unit area of stored feed, in
kg/m”™.

= The stable element transfer coefficients, in days/kg.
(m T.bl. 202-11-)

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

(G'LI j)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 1077 sec™ (corresponding to a 14
day half-life).

= the transport time from pasture to cow, to meat, to raceptor, in
sac. (1.73 x 105)

= the transport time from pasture, to harvest, to cow, to meat, to
receptor, in sec. (7.78 x 106)

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

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

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:

0DCM, Hatch REV.1 2.0-21
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3
RILDJ - K'K"F,QFU‘D(U"LU). [0.75(0.5/H)] (mrem/yr per uCi/m~) (20)
where:
Rew = a constant of unit conversion, ltJ3 gn/kg .
H = absolute hunidity of the atmosphere, in gn/m3 .
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
-t -.t
r i i'h
Rlipj = K' -VW (WLiJ)a [U‘fle + U.’fge ] (21)
where
K! = a constant of unit conversion, 106 pCiAcCi.
U ” = the consumption rate of rresh leafy vegetation by the receptor in
age group a, in kg/year.
(See Table 2.2-10))
U“ = the consumption rate of stored vegetation Dy 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.
fg = the fraction of the annual intake of stored vegetation grown
locally.
0DCM, Hatch REV.1 2.0-22
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= the average time between harvest of leafy vegetation and its
- consumption in seconds. (8.6 x 104

= the average time between harvest of stored vegetation and its
consumption in seconds. (5.18 x 10%)

= the vegetation areal density, in kg/mz.

= the organ ingestion dose factor for the ith radionuclide for
the receptor in age group (a), in mrem/pCi from Tables 2.2-5
tmh 202.80

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

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

For tritium in vegetation, the vegetation pathway factor is a smcia_l case due
to the fact that the concentration of tritium in vegetation is based on air-
borne concentration rather than deposition:

R

aipj ©
where

K.l

0.75

0.5

3
K'K“(Ua'z + U“fg) (D"L“)‘ (0.75(0.5/H)] (mrem/yr per uCi/m~) (22)
= a constant of unit conversion, 103 gm/kg .

= absolute humidity of the atmosphere, in gn/m’.

= the fraction of total vegetation that is water.

= the ratio of the specific activity of the vegetation water to the
atmospheric water.

and other parameters and values are given above.

ODCM, Hatch REV.1 2.0-23
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Grass-Goat-Milk Pathway Factor

“A .t g
() rfe (A-f fle"i™h e Mty
Ru.pj = K' x_} Ay Fm(r)(lf\.ij)‘ va + ——2——Ys

(nznrwyr per uCi/sec)

where

K' = a constant of unit conversion, ].O6 pCiAuCi.

- = the goat's consumption rate, in kg/day (wet weignt).

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

Yp = the agricultural productivity by unit area of pasture feed grass,
in wg/mz.

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

Fm = the stable element transfer coefficients, in days/liter.
(see Table 2.2-11.)

r = fraction of deposited activity retained on feec grass.

(1.0 for radioiodines; 0.2 for particulates)

(l}‘L1 J)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

mn 202-80

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

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

(DCH4, Hatch REV.1 2.0-24
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te = the transport time from pasture to goat, to milk, to receptor, in
sec. (1.73 x 10%)

4 = the transport time from pasture, to harvest, to goat, to milk, to
receptor, in sec. (7.78 x 106)

14 = fraction of the year that the goat is on pasture (dimensionless).

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

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:

' p 3
Ragpy = X'K""Folglo(OFL; ), [0.75(0.5/H)] (mrem/yr per uCi/m’)  (24)

where:
K'» = a constant of unit conversion, 103 gn/kg.
H = absolute numidity of the atmosphere, in m/m’.

0.78 = the fraction of total feed that is water.

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

and other/parameters and values are given above.
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(MREM PER PCI INHALED)

TABLE 2.2-1
INHALATION DOSE FACTORS FOR INFANT®

Pege 1 of 3

wulLiICE BONE LIvER T.s80CY THYROID RIDWEY L Gi=LL1

O3 MO DATA  ALL2E-07 A 02E-0T 4, 02F~07 4. 02F~07 A 028-07 a.028-07
€ 1Is LeB9E=05 J.79C~086 D .79€-08 D .79E~Ch D .79E-08 J3.79€-06 3.79~00
Na 26 T S0E~080 T.54E-06 71,5508 T.54E~08 T.346~00 7.546-08 7.546~00
r 2 L.45E~0) BR.0JE~0% 5.5)E~05% NO DATA NQ DaATA N0 DATA 1.1596-0%
CR 51 w0 DATA  NO CATa $.07E-00 ALLLE~OB  9.4%E-09 9.17E-08 2.%%F-07
"N 54 NOD DATA 1.01E-0> 3.5 (C~08 MO DATa D.50E~080 T.16E~0¢ S5,.04E-08
mN 56 NO DATA 1.106=09 1.506~10 WO DATA T.00E~10 B.9%E-04 S.128~0%
FE 55 1.6016-0% 0.39%~08 2.30E~Ce w0 DOATa NO DaTa 0. 21E-C% T.028-07
FE 5 D09 E~Co  1.08E~05 S.7TE~08 MO Dara NO DATA T.2%E=04 1.776-0%
CO S8 MU DATA  B.71E-07  1.308~26 NO DATA N0 DATA  S.35E-04 T7.9%F-0
CO &0 N0 DATA S.706=26 B.A1E~086 MO DATA N0 CATA D.228-0) 2.208-0%
LINY ] 2o02E=08  1.%6E~0% §.29% 046 %0 DATa N0 DaTa LaA9E=Ca 1. .T3E~0n
ni 8% 1TIE~09 2.33C~10 B.79E~11 MO GATA N0 CATA  5.006-08 J.%506-0%
CU 64 MO Cala 134E<09 S.53E<10 MO DATA  2.84E~0% 4.048-08 1.076~0%
In % 1o38E=08 A, aTE~CS 2,220-0% WO DATA  Z.326-0% A 02E~04 D, 076-0%
In a0 BoBSE-11 G.91E~L1 S.10E=12 NO DATA  2.87E~11 1.0%E~C8 9.44E=0s
B2 83 N0 DATA  NO DaTA 2.72E-07 MO DATA N0 DATA  NO DATA LT E«2s

Mg N0 DATA NO DaATa 2.86E~0T MO DaATa NC DATA N0 DATA LY E=~2»

SR 85 NO DATA w0 DaTa L.%0E~08 NO DATA  NC DATA  NO DATA LY E=2»

=8 0 N0 DATA 1.36E6~04 #.)0E-05 NO DATA NO CATa N0 DATA 2.176~08
8 88 w0 DaTa D.98E~07 2.0%E~07 MO DATA  NO DATA MO DATA  2.828-07
B8 8% SO DATA  2.29E-0T7 L.oTE~OT MO DATA  NO DATA  NO DATA 4, 07F-02
SR 8% 2.84E-04 NO DATA §.15C~06 WO DATA WO DATA 145803 4,.578-0%
SR 90 2.92E-02 WNU DATa 1.85%5E<03 MO DATA MO DATA $.03E-03 9.)e6-0%
LR T S B3E~08 MO DATA  2.0TE<09 WO DATA MO DATA  3.78E=0% S.246-0%
(LI F ) T.506-09 NO DATA 2.79€~10 WO DATA NO DaATa 1.7T06-0% 1.00F~0s
Y 90 2.9%~08 NO DATA  &.)0F-08 WO DATA N0 DATA 1.928~04 T.43E-0%
Y %P 2.%E~10 N0 DatTa 9.90E~12 WO DATA WO DATA  1.99<08 1.00E-08
*r . 4. 206~04 WO DATA 102605 WO DATA N0 DATA 1 .756-0) 9.02¢~-0%
Yy . 1178~08 WO DaTA 32910 W0 DATA WO DATA L. .798-0% 9.04E-0%

# Reference 3, Tanle E-10.
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TABLE 2.2-1 CONT'D
INHALATION DOSE FACTORS FOR INFANT®
(MREM PER PCI INMALED)

Page 2 of 3
muCLICE BOmE Liven T.800v THYROID  KIDwEY LU Cl-Lrl
Yy W 1.0TE-QT NO CATA 2.916-09 MO DaTA NO DATA  S.40F-C% 1.198-04
ir s B.260E-0% 1.99E-C%  1.45E-05 YO Dava 2.226-7%  1.2%€-03 1.5%¢-0%
m s 1.07F=07  1.836<08 0.3E~09 wU DATA 1.856~08 7.006-0% 1.008-04
“ " lo‘:".’ .o’”‘“ ‘. ’”". NO DATA ‘-"'-“ !.&8!006 ..".’.‘
"0 79 NO DATa 1.18c-07 2.31E~08 NO CATa LoR9E~0T7 9.83E-0% J.406-0%
TC 99 9.96E«1Y 2.00E~12 2.66E~11 ™O DavTa 2.220-11  S.T9E~07 L. A%E-00
ol A.0%E~16 S.Y9E-14  S.B0E~13 NO DATA S~ ALLTE~2T G.03F-07
fui0} 144608 NO DATA S.05E-07 NO DATA J.03E~086 D .0E-04 1.15F-0%
RVLIOS B.74E~10 NO DATA 2.93E-10 nO DaATA G.026-10 1.120-0% DJ.eef-08
Wwioe ®.20E~0% WU DATA T.77E-06 ™O DATA TeblE=% B.20€-C3 1.178=00
AGLIC™ T,13E-08 S.lef~Cé I.5TE~06 ~NO DaTa T.00E=08 2.02€-03 2.)0E~0%
TEL29" D A0E~08 1.425-08 4. TOE-OT l.lsE=086 NO DaTa 3.19%<Ca 9,228-0s
TELI2TP  LL19E=CS 4 9308 [.40E-08 D.60E~08 2.6ME~0% 9.3TE~04 |.9%-0%
TE12? 1.99E=09 A.81C=10 D AT=10 1.I2E=09 D ATE=09 T,.)9€~086 1.746-0%
TEL29" 1. .CLE=0% 4.)50=08 1.957~00 V.91E~08 2.2T7E~0C5 1.20E~03 4,.9)6-0%
TE12 SeOJE=11 2. 6BE~11  1.D0E~L1 A B2E~11 1.2%~10 2.146-08 1.008-0%
TELIIM T aZ2E~C8  D.93E~08 2.59€-08 4. I0E-08 1.09E=07 [.426~04 B,.51F-CH
Tein Lo248=01 SoBTE~12 D.STE~-12 1. 13E~11  2.8%«11 1.47€-08 S.ATE-Os
TE12 2.00E-07 L.89E~07 1.20€<0T7 1.99=07 T.39E~07 2.436-04 V.15%€-0%
1 130 4. 546~08 9.9710+786 J.98E~08 1.14E=03 1.09E~0% w0 DaTa Led28~0s
I i Z.TIE~0%  D.17%«08 1.40€~0% 1.006~02 D.T0E~0% WO DaTa T.56k-07
I 1216086 2.536<086 B.99E-07 1.216-04 2.026~06 WNO DATA L.dsE~08
11 P.40€-08 1.ITE-05 A, 00F-006 2.546~03 1.806~0% NO DaATa 1.546~08
LN 8 L S.O0E=0T 1. 34E~08 4. TSE-OT  N.IBE~O3 1.49%~08 NO DATa .21E-07
1 13 2.760-06 S.o3E~08 1.99€-086 4. 9TE-04 4.0%E-N6 NO DATA 1.318-08
CS1ds 2.8)E-04 S.02F~06 S5,.326-0% NO DATA LoD0E~08 S.09%~05 9.53E-07
CSile J.ASE-0% 9.01E~05 J.7RE-05 NO DATA 4. 0)-05 B.40E-Ns 1.028~08
csiy 392604 A DTF=04 3.25E~0% MO DATA 1.2)E=04 $,.096-0% 9.35)¢-07
(4381 JoLE~OT S.58E~0T7 2.ME~0T NO DATA 2.93E-0T7 ALOTE~O8 WM. 20F-07
LLIR L) 1.086~0% T.00~13 D.0TE~L1 WO DATA 7013 A 25608 D.esF-0Y
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TABLE 2.2-1 CONT'D

INHALATION DOSE FACTORS FOR INFANT*
(MREM PER PCI INMALED)

Page 3 of 3

Wy | OF BONE Livea 1.800v THYROID  RIDWEY LUNG Gl=Lnt

BALA0  4.00€-0% 4.00C-08 2.076-08 WO DATA  9.59(-09 1.146=03 2.74€-0%
BALAL B I2E<10 T.70C0~14 3.9%E~12 NO DATA  4.84k=14 2.128-086 ).)9F=08
RAIAZ  2.04E=11 2.00%<14 1.A0€-12 WO DATA  1.36k-14 1.11E<08 4.95€-07
LALGD  D.OIE=0T 1. 4007 3.006-08 ~NO DATA  NO DATA  1.206-04 &.%6E-0%
LAIAZ T 36E=10 2.69E~10 4.40k-11 NO OATA  NO DATA  5.876-06 4.2%E-0%
CEISL 1 906<05 1.19€=0% 1.426~00 ~O DATa  ).75¢~06 J.09F-04 1.3546-0%
CELA)  2.29€-07 1.VOE=NT |.5%E~08 NU OATA  4.03E-08 8.3C6-0% 3.356-0%
SELIAG  2.20E-0) 0,05 =04 1.26E~04 NO ODATA  3.04E-04 7.038«13 [.266~04
PRIAD  1.00E=C% V.74E<08 4.97€-07 40 DATA  1.41E=06 3.096-04 2.666-0%
PRIGG  J.A2E=11  1.32F=11 1.7IE-02 NO CATA 4. M0E~12 1.156-06 J.06L~0s
NOL4T  S.07E-0e S.81F=08 7 .57E-07 NO DATE  2.2%6-98 2.)06-04 2.23E-0%
LT 9.20E-09 #.440-09 2.2)E-09 NO OATA  NO DATA  2.83E~0% 2.346-0%
NP239  2.45E-07 2.ITE-08 L. J4E-08 MO DATA A TIR-08 4. 256-0% 1iT8E-0%
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TABLE 2.2-2

INHALATION DOSE FACTORS FOR CHILD*

(MREM PER PCI INMALED)

Page 1 of 3

WUCL I DE SO%E LIvER T.A00Y THYROID RIDNEY LUNG CI-LLt

" 3 NO CaTa J.COE=NT  J.06E=0T J.06€=07 3.04(~07 J.04E=CT  3.04E-07
€ 1s 9.70E-06 1.82€~056 1.826~06 1.226-086 1.82€-06 1.82€~06 1.82E-00
A 2s 4.350-00 4.350-086 4 3506 &,)% 08 4.3% "8 4.3%E~08 4. 35E~0s
L ¥4 T.04E=06 V. C9E=0% 2.67C-0% NO DATA NC DATA N0 DATA 1.14E-0%
R 5 NO CaTa NO Data S.17E=08 2.31F-NR 8.5TE=29 4.59E~06 2.93E-07
an 54 O DATa 1.165-0% 2.57F-0e MO DaTA 2.TIE=08 4.20F~04 &.19°-0s
" Se NU DaTa L.a8E~10 B.4)E~1]1 NO Dala 4.52E~10 3.55E-08 3.3)C~-0%
FE 55 1.28E~C% 0.006-08 2.1GE~06 N0 DATA NOU CaTa J.00E~2% T.75¢-07
FE 59  5.590~086 9.CE~0a 4.51L~006 ~O DAta NO DarTa 3.A3C-08 L.91E~0%
CO 58 NO UarTa 4. 1/F=0T @.55E-07 NO DATA NC DATA 2.99€-04 9.29E-08
CC o0 NO DaTa 3.5%-08 b.12€-00 NO Cala NO DATA L.91E=0) 2.00E-0%
W1 a3 2.22E~04 1.25F-0% T.%6E-06 NOC DaTa NO DATa T.4)E-CS 1.T71E8-08
Ml oeS l.fll-lo To99E=11 4. 4af~11 NN DaTa ML DATA 2.21E-086 2.27E-0%
€YU o4 NO OATA $.39E~10 2.90C-10 N0 OATA Lo83E=09 2.99E-%¢ 9,.92¢~-0s
IN oY 1.1%-05 D.06E«0% 1.906-0% NO DaATs 1o9)E=0% 2.89E-04 & .41E~08
in 8 1.B81E=I1 2.01E~11 2.41C=12 %O DATa 1.58E~11 3.846-07 2.7%E<0s
LLEN B} NO CATa NO UATA 128607 N0 CATA NC DATA KO DarTaA LY E=2s

R R4 NO DATa MU DaTa 1o#AE=27 NO UATA NG DATa NC DATA LY E-2s

E% 85  NO Oarta NO CaTa 6.84E~09 N0 CATA NG DaTs NO DATa LY E=2s

an rs ND DATA $.360-05 3,09 -0% NO Carta NO DATA NO DATA 2.1865-08
RE 58 NO OATa 1.52E=C7 9.90L-08 WNO DaTa NG DATS NO CATaA 4.065-09
"8 89 NO DaTa 9.335-08 T.8:6-08 NO DATA N0 DarTa N0 DATA S.11€-10
st 89 1.626~04 wNO CATa 4.00E-08 NO OATA NO Data $.83C~04 4,.528-0%
SR %) 2.736-02 NU DATa 1.746<03 w0 DaT: NC DATA 3.99C~03 9,.28E-2%
A LR I 3.28E~C% NO CATa 1.2645-09 NO DATa N0 Data L.44E=0% &,.707-0%
sr 92 3.54E=-09 NO DaATA 1.42€-10 W~NO DATA NO DaTa 6.69C=%8 6.53E-7%
Yy % 1.11E-C86 NO DATA 2.99F~08 N0 CATa NC Data T.OTE~0% T.24E-0%
Y 91" 1.37E~10 NO Data 4.98E~12 ~NO OATA  nQ DaTa T.40F=0T 4. p4E=07
Y % 2.60TE~CA ND DATA $.59€~08 NO DATaA NO DaTa T.10E-06 &, 976-0%
¥ 92  5.5%0€-0% w0 0OaTaA 1.57€~10 ™0 DATA %O DatTa S.00F~Ca  B.00E-0Y

0DOM, Hatch
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TABLE 2.2-2 CONT'D
INHALATION DOSE FACTORS FOR CHILD*

(MREM PER PCI INHALED)

Page 2 of 3

“UCL 10E SuvE LIVER T.400Y THYROID =i1DmEY LuUsG Gl=LL1

¥ 9% _5.04E~08 MO DATA 1.38E-09% NO DATA NO DatTa SO1E~CS 1.0%E~04
IR 95  5,0i36-0% 1.13E~0% 1.00E~0% Wm0 DaTa 1.016-0% 0.0¥F=04 1.65C~0%
i 97 S.07C-08 T.I4E~09 4,32E~09 NO DaATa L1.05E~08 3.00E-0% 9.49F-08%
N 9 $.35E~00 2.40E-06 1.7TE-08 ™O DATa 2.336~06 1.68F-9%6 |,.006-0%
"o 99 NG DATA S.00E~06 1.1%-08 NO DaTH LoCOE~CT 3. 40E-05% V,42€-0%
TC 99 4. B1E~13 9.410~13 1.5E-11 m~O DaATa LadTE=LL1  2.576-CT7 1.30E-08
i Sel9E~16 2.30E~14 2.91%-13 NO Qara 392613 1.5RE=NT & .41F-00
RUI0) T.55E~07 NO DATA 2.90E-07 w~O DATa 1.706~086 1.79€-04 1,.21E~CH
AyL0s 4.136~10 wU DaTA 1.50E=-10 W~ DATA JL.6)E~IC 4, I0(~086 2.89E~-0%
LI LT 3.68E-0% NU DATA 4.5TE~06 ~O DATa S.9TE=05 D.B7E-CI  l.16E=0s
ACLIO" &, 56E-06 J.O0BE~06 2.47E-36 NO DATA STAL=06 1.48F=03 2.71E-0%
TEI25% 1.828~06 8.295=CT7 Q2.47E-07 $5.20%-0T7 NG Dara 1.296=06 9,1)8-08
TEI27= 0.T26-08 2.31E-00 B.10E=G7 1.64E=08 1.726-N% 4.COC~34 1.936-0%
TE127 Tos9E=10 J.5TE~I1C 1.0%E~10 S.I0E=10 1.91E~09 2.71F=2%6 1.%25-0%
TEI297 S.19E~-Ch 1.85F«06 B.22E~07 1 TIE=26 1.%8é=05 &,.76E~06 &.91E~0%
TEL129 2o04E=11 F.45E=12 0.48C=12 1.93E~11 S.9L=11 T.935-07 4.89E-08
TELILP  3.03E~CH 1.60E~08 1.3TE-08 2.0645-08 1.286-07 S.56E-0% 8.325-0%
TELDL S.87C-12 2.28E~12 1.78C~12 &.59% =12 1.99C~11 S.SSE=07 3.60£-07
TF132 1.30E~07 T.36E~08 T.126~08 B.50E~08 A.T9:-07 1.02€6-04 3.726-0%
I 130 2.21E=06 4.435-08 2.28E~-)6 4.99E~04 6.61Lt=00 NN DATA 1.385-08
I 13 «30E=CS 1.30E~0% T.37E-0@ 4.395-03 2.1%-0% K72 DATa T.68E-07
1132 S.T2F=07 1.1C5-086 S.07E=07 S.23E~05 1.49E~Cs WO CATa 8.65€E~07
1 133 C.48(0~006 5.491~006 2.00E~086 1.04E-73 9,.13E-06 WO DATA 1.48E~08
I 13 JLAITE-QT  S.845«07 2.69E~0T7 1.37E-0% 0.92E-NT7 w0 CATa 2.%50€~07
I 138 1a33E=086 2.06E~06 L1.12E-08 2.160~06¢ D.026~08 NO DATA 1.20€~08
CSide LoTOE~04 2.74C~04 @.0TE-0S ~0 OATA  B.93E~0% J.27E~0% 1.04%5<-08
(438 1Y 1.T6E~0S & .02E~0% ).x~|-osz N DATa 2.58E-7% DJ.93E~C86 1.13E-08
cs1y? 2.45E~06 2.23E-06¢ 1. 47F-0%5 NO DATa T.63E~0% 2.81E~0% 9.718E-07
(4981} 1TIE=OT Q2.27E~0T 1.50F-07 WO DATA 100E~OT . .06E~08 7.2%-08
Bal)e S.90E~10 2.66F~13 1.4%E~11 N0 DATA 293613 1.50E-08 1.566-0%
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TABLE 2.2-2 CONT'D

INHALATION DOSE FACTORS FOR CHILD*

(MREM PER PCI INMALED)

Page 3 of 3

wUCLIDE BUNE LIvVER T.hOCY THYROID  RIDNEY LLNG Cl=tnt

84160 2.00E~0% 1.75€-08 |,176~06 WNO DATA S.TIE=09 &, 71E-084 2.75€-0%
BALs 5.29€=11 2.9%E~14 1.72F~12 NO DATA 2.56E~14  TV.89-97 T.44£-08
[ TR La3SE=11 9.73C~15 7.%(C~13) %O CaATa TaBTE~IS A 44E-0T7 T.41F-10
LAals0 L.TAE~Q7 8.08E-08 2.04E~08 ~O DATA NO DATA 4 ,.9E-0% 4.108-0%
LALe2 3.50E~1C 1.11E=10 3.49E=11 NO DATA N0 DaTa 7.356-08 2.05€-0%
CElLsl L.08E~05 S5.20E~06 7.836~07 NO CATA 2.31E~08 1.47E-06 1,.53E-0%
CELs) 9.89€-08 S5.3TE~O0L V.77E-29 MO DaATA 2.266-08  J.12E-0% ),.4aE-08
CElss 1.83€~0) S5.72€-04 9.776-05 ~O DaTa JLITE=O6  3.230~33 1.05E-n4
rPRI&) 4.99E-08 1.20E~08 2.4TE-QT N0 DATa 8.11e-07 L.17E-00 2.63E-0%
PRIGS LeO1E=~11 &.99€~12 #,10F~13 NO DATa 2.06E=12 4.23E-NT $.32E-00
YOl 2.926-06 2.368-C6 L. 84F=07 NO DaTa 1.J0F=C8 B.8TE~0% 2.22F-0%
v 137 S.N1E-09 2.01E-09 1.17F=09 w0 CaTa nC CATA LolLE~0S 2.406-0%
NP239 LoZ20E-0T7 9,04%-09 4.3% =99 w0 DATA 200678 1 .STE~D%  1.THE-0%

2.0-31
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TABLE 2.2-3
INHALATION DOSE FACTORS FOR TEENAGER*
(MREM PER PCI INMALED)

Fage 1 of 3

wCLICE [ 20 Liven T.80CY THYROID  RIDwEY LUnC AN

M 3  NO DATa FoS9E=0T7 1. .59E<07 1.99€<07 1.59F=07 1.359€-07 1.59¢-07
s 1s 3.2%€E=Co 6.CUE~0T7 .09 ~0T7 4.0 ~CT H.0P9%~0T7 $.09~07 o6.0%~07
e 26 1.72E-08 1.728-06 1.72E~06 1.726-08 1.726~08 1.72€~06 1.72E6~06
P32 2.30E-04 1 .07C-0% 0.95C~08 NO DATA  NC DATA  NO DaTa L.16F~0%
cr 5 NO DATaA nO QaTa Lo0%9 =08 9.5TE-09 J.B4E=N9  2.02E~08 J.7%E-07
PN 54 KO CATA  8.37F«08 1.056-08 MO DATa 1.59E~08  2.406~04 B8.35E-08
"~ S NO DATA 2.102+10 J.1%E~11 NO DaATa 2.2646-10  1.90E~Co T.10E~08
FE 55 AJIBE~08 2.986+-006 #.93E-2T7 NO DATaA NO LaTa 1.55F«0% 7.99%¢-07
FE %9 1790086 #4.02i~086 1.79 <08 NO DaTa NO DaTA LaV1E=06 2.2)3E~CH
CO 52 MO DATA  2.59F=CT 3.476~0T NO DATA  NO OATA 108804 1.19F<0%
CU o0 N0 CaTa LoB9E=Ca  2.40%5-08 MO DATA NG CATA 1.096-0) 3.24F-0%
LI ) To25E=CY S5.436~08 2.476-06 NO DaTa NC CATA B.04E-3% L1.T7E~08
Wl 65  2.736~10  J.uefell L.59E~11 NO DATA  NO DATA LelTE~'6 A,.596~08
CU &4 NO DATA 2454612  1.Cak~10 WO DATA B.01E~10 1.0%~18 T.888~08
IN 85  AL22E~086 1.07E~0% T.80E-06 NO DaTa 1.006~0% 1.95E~00 5.8)6~00
IM 09  0.06E=12 1.15F=11 @.07E=1) NO DATA ToSIE~12 1.90E~07 Y.5eF-00
LLIN B ) NO DATA NO CaATa 4.30C~48 ™0 DATA NO OATA MO DATA LY E-2s

L LI 1 NO DATA KU CATa S.A1E=08 ~0 CATA NC CaATa NO DOATa LY E=24

AR 25 NO CATA N0 CATE  2.29C<09 NG OATA  NO DATA MO DaTa e £ 1Y

R0 06 NO DATA  2.305<N% 1,.C3E~0> ~O DATA  NC DATA  NO DATA  Z.21E-0s
RS 88 NO OATA  S.B828-08 J.4GE~08 NO DATA N0 DATA  NO DATA 3.65E~1%
R0 89  NO DarTe A aCT=N8 2.91E~08 nO OATA NG DATa NO DaTa 422817
SR B9 S.AXE-CS w0 DOATa 1.56E~78 NO DATA  NC DaTa 3.C2E~06 4. 54E-08
LI 1.3%€-02 w~NO CATa 8.0%~04 NO DATH NO Data 2.00E6~03 9.56E~0%
sa " L10E=C8 MO CATA  4.)9C~10 WO UATA  NO DaTa T.99€-08 J.70E-08
L LI 1.196=C9 NO CATA  S.O00E~LL ™0 DATA MO DATa JoadE~08 1.>9%-0%
Y %0 3. TIE~07 wNO DaTa 1.006~08 ~NO DATA NO DATa D.06E~0% H.VIF-08
¥ Y ALAE~LL NO DATa 1.776=12 ™O DATA  NO DATA  4,.0CE~CT J.TTE-09
vy . B.2406-0% MO DATA  2.216-04 WO DATA WO DaTa DoaTE=06  S.11E~0%
Yy 92 1aB4E~0% MO DATA  5.06E~11 MO DATA WO DaTa 3.056~04 2.040-0%

* Reference 3, Table E-8.
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TABLE 2.2-3 CONT'D
INHALATION DOSE FACTORS FOR TEENAGER*
(MREM PER PCI INHALED)

Page 2 of 3

wCLICE BONE Livee T.800v THYROID  RIDNEY LUNG CI-LL!

LR ) L.69E~08 NO DarTa 4.65E~10 ~O DaTa NO DATA 1.04E~0%  7,.24E-0%
I " 1.02E~05 B5.T73E~06 D, 94E~06 NO DATA  B.42E6~06 I.30E-04 1.88E6-0%
o 1.726-08 D.40€E<09 [1.5TE-09 NO DATA S.156~09 1.62€~0% 7.88€E-0%
L1 LY ‘l"'.“ .-:“-,. ’.““0' NO DATA ‘o:’.... ..DQQ'O’ lo:|‘°°‘
"0 99 MO DATa 2.11E-08 4.03E~0% NO CaTa S.I6E~08 1.92E~-0% 3.)eé-0%
TE 997 L 73E=13 A.RX~1) 8.246~12 N0 Dala To20E~12 1.44E-07 7T.86E~07
g0l ToA0E~15 1.0%~14 1.03E~13 NO DaATA 1.90E~13  0.34E~08 1.09¢~18
"wio} 2.036~07 NO CATa 1.125-07 NO CATA S.29€=CT 9.79E-0% 1.)eé-0%
twios L.o0E~10 WNU OATA S.42€~11 NO CaTA LoT6E~10 2.276-06 1.13E-0%
Wwioe 1.236=CS NO DATA 1.5%€-06 NO CaATa 2.38E~0% 2.01£-03 1.20€6-04
AGLIO™ L. T3E~CH 1.647-08 9.99E-07 NO DATA JI3E~08 B.44E~06 3. 41E-0%
TEL29*® G.10E~0T7 2.806-07 0.34E~08 1.7%€-07 w0 DATA 0.TOE~05 9.30E-08
TEL2TR  2.29€-086 1.C2C=08 2.73E~07 S.426~07 B.176=06 2.07€-04 1.99€-0%
TEL2T  2.51E~10 1.1&F=10 S5.52C=11 1.77E~10 9.108~10 [1.406~08 1.01€-0%
TEL29% 1 T4E-086 0.03C~07 2.81E~07 S.72E-07 0.49E=06 2.476-04 $5.00E-0%
TEL129 B.BTE~12 4.22€<12 2.206~12 0 4RE=-12 DJ.I2E~11 4.12€~07 2.028-07
TELIL® 1. 23E~00 T.51C~09 S,.03E~09 9,006~09 S$.49€-08 2.97E~CS5 T.76€-0%
TELdL LaOTE=12  14042=12 6.306=13 1.55€~12 T.726«12 2.926~C7 1.896-09
Teis2 ALS0E-08 V.0)E~08 2.74E~08 J.07E-08 2.44E-07 S.61E~0% S.79€-0%
I 1% ToB0E=0T 2.265~08 0.90E~07 1.56E~06¢ J.04i=08 NO DATA LolaE~Ds
I 1 A 43E~08 G.1AF~08 D.30C~00 1.03E~0) 1.056~05 WO DATA 0.11F=07
11 La99E~07 S.4TE~Q7 1.9TE~OT 1.09€-0% B.45%~07 NO 0aATa 1.59¢-07
I 1» LoS26-08 2.50€«00 7.78E~07 D.0%~04 &,.49=08 NO CATa 1.29€-08
1 13 LollE~OT  2.908~07 1.05C=07 4.94E~086 4.58E~07 N0 DaATaA 2.55¢C~09
113 S.02E-0T7 1.10C~08 A.J0E~0T T.70E-0% 1.06E~08 NO DATa 8.69%E~07
€SN G.20E~05 1.41E~0% o.80E~0% NO DATA A.09E~0% L B)E-05 1.22E-06
COIV  G.aaE~08 2.428-0% 1.71E-0% WO DATa LaJBE~0S 2.22€6-06 1.36E~00
csiyy B.006-03 1.086~04 ).09E~0% NO DaTa 3.00E-0% 1.51E-0% 1.00E~08
s $.020-08 1.O0TE~O07 5.58€-08 WO DATA B.20E6~08 9,.04£-09 D.306-11
LI L) LabTE=10 1.10E~1) A.8TE~12 ™0 DaTaA LollE=1)  0.08E~07 W.08E-07
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TABLE 2.2-3 CONT'D
INHALATION DOSE FACTORS FOR TEENAGER*

(MREM PER PCI INMALED)

Page

30f 3

NUCL 1 0E 0nE LiveEn 1.800Y TMYROID  RIOMEY LUNG Gl=-Lit
BAIS0  6.04E~06 B.50F-09 4. 40FE-07 NO DATA  2.8% N9 2.54E-06 2.38E-0%
BAL6L  L.7BE=L1 1.326=16 9.93E~13 NO DATA  1.23E~14 4 11E-07 9.336-14
BALAZ 4 02E~12 4.03E-15 2.84F~13 NO DATA  3,.92E~15 2.)9€-07 $.99€-20
LAL40  5.99€-08 2.95C~08 7.82€-09 WO UATA  NO DATA  2.68€-0% 6.096-0%
LALSZ  1.20C-10 S.31E=11 1.32E-11 MO DATA N0 DATA  1.27E-08 1.50C-06
CElel  3.55E-06 2.37C-06 2.71E~O7 MO DATA  1.11E-086 7.87€-0%5 1.58E6-04
CELAY  3.32E~08 2.426~08 2.706-09 WO DATA  1.00é=~C8 1.63E-0% 3.19€-0%
CEL4a 8.11E=04 2.53E-04 3.23E~05 WO DATA  1.51E~06¢ 1.67E-03 1.08€-04
PRIAT 1. 0TE~CO 6.64E~07 B§.285-08 NO DATA 3, 886-07 8.04E=0% 2.87E-0%
PRIGE  S,3TE=12 2.20E-12 2.72E~1) MO OATA  1.26€-12 2.19€-07 2.94E-14
NDL4T  9.83E~CT 1.07é~00 6.41E~08 N0 DATA  6.29E-CT 4,.65E~-2% 2.28F-0%
W 18T  1.50€-09 1.22%-09 4.29€-10 NO ODAT4 MO DATA  S.92E-06 2.21E-0%
P29 A.2VE-08  D.99E=09 2.21E-0 MO DATA  1.2%E-08 A.11E-08 1.83%E-0%
0DCM, Hatch REV.1 2.0-34
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(MREM PER PCI INHALED)

TABLE 2.2-4
INHALATION DOSE FACTORS FOR ADULTS*

Page 1 of 3

wuCL ICE sONE Liver T.A0CY THYROID  RIDNEY LUNG Gi=LLt

W 3 MO DATA  1.52¢=07 1.58F~07 1.58€="7 [1.506-07 1.50E-07 1.58¢-07
€ 16 2.27C-08 #.28E=07 &.20E-07 4.28E=0T7 &.26E~07 4.26E-07 &.26E6-07
NA 26 1.28€-06 1.28E-06 1.286-08 1.286-06 1.28E-06 1.285-06 1.285-08
P 32 1.85E-04 9.64E-06 6.26E-06 NO DATA  NC DATA N0 OATA  L.08E-0S
CR 51  WNO DATA MO DATA  1.25E~08 T.44E-09 2,856-09 1.80€-06 4.15€-07
W S4 NO DATA #.95E-06 T.87E-07 N0 DATA  1,23E-06 1.7%€-04 9.867E-0s
AN S6 MU DATA  1.35E=10 2.29€~i1 ~O DATA  1.63E~10 1.10€-08 2.53E-08
FE 55 D.0TE=06 2.12[-06 4.9%E-07 WNO DATA  NO DATA  9.CLE-08 T.54E-~07
FE 59 1.476-06 V.476=0c 1.326~06 ~O OATA N0 CATA  1.2TE-04 2.35E~0)
CO 58 WO OATA  1.98E-07 2.596~07 W~O CATA  NC CATA  1.18€-04 1.33E-0%
CO 60 MO DATA  1,44E=06 1.85%E=06 ~O DATA  NC CATA  T.48E-04 J.56E-0%
Nl 83 S.40E-05 3.936-06 1.81E~06 NO DATA  NO DATA  2.23E~05 1.87E-0s
wl 65 1.92E~10 2.02f=11 1.14F=L1 WO CATA NC CATA  T.00E-07 1.54E-0s
CU 6% NO DATA  1.83E=10 7.69F=1L1 NO DATA  5.T8E~10 0.48€-07 6.12E-06
In 65  4.056=06 1.296-0% 3.82E-06 WO OATA  S$.62E~06 1.08E~04 6.68E-0e
IN 69  6.236~12 B.143=12 S.65€-13 NO DATA  S.27TE-12 1.15E-07 2.04E-C9
R 83 MO DATA WO CATA  3.01E=0M ~O DATA WO CATA WO DATA  2.90E-00
SR 84 MO DATA MO OATA  3,.91E~08 ™0 OATA WO DATA MO CATA  2.05€-1)
SR 85 SO DATA MO OATA  1.606-09 NO DATA N0 DATA  NO DATA LT E-24

40 B0 AU OATA  1.69€-05 7.37€-0s WO DATA N0 DATA N0 DATA  2.08E-0s
RS 88 NO DATA  &.B84E-08 2.41E-28 NO DATA ™0 OATA  NO DATA  4.18E-19
M8 89 NO DATA  3.2CE~N8 2.126-08 W~C JATA WO DATA  NO DATA  1.1sE-21
SR 89 3.805-05 MO CATA  1.076=08 NO CATA  NO DATA  1.T7SE-04 4.)7E-0S
“% 90 1.24E=02 ~O CATA  7.82E-04 WO CATA  NC DATA  1.20€-03 9.02&-0%
Lr 91 T.74E=09 NO CATA  3.13E-L0 WO DATA WO DATA  4.56E-06 2.19€-0%
S8 92  8.43E-10 NO CATA  3.64E=L1 NO OATA WO DATA  2.06€-06 5.)0E-04
Y 90 2.81E-07 WNO CATA 7.01E=09 WNO DATA  NO DATA  2.17E-05 6.)2F-0%
Y 91m 3.28E-11 WO DATA  1.27E=12 MO OATA  NO DATA  2.40€-07 LK.b4E-10
Y 91  S.78E-0% WO DATA  1.5SE~06 %O DATA MO DATA  2.12E-04 4. 81E-0%
Y 92  1.296-07 MO DATA  3.77€=i1 %O DATA MO DATA  1.9E-04 9.19E-04

# Reference 3, Table E-7.
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TABLE 2.2-4 CONT'D
INHALATION DOSE FACTORS FOR ADULTS®

(MREM PER PCI INMALED)

Page 2 of 3

MCLIZE [ 1013 LIvER ¥.800v THYROID EIDNEY LuUnNG Sl=tLL!

T 9 L.18E~08 wNO DarTA 3.26E~10 WO DATa NC DATA 0.00E6-086 S$.27E-0%
in % LadAE~0% A ICE~086 2.91E~08 WO DATa S.TTE~08 2.216~04 |.88E~0%
e L.21E-08 2.45E=09 1. 136~09 NO DATA BoTIE~09 9. 04606 H.548-0%
ne 95 1TEE~06 9.TTE~OT7 5.20€~07 MO DaATA F.07E~07 8.31E-0% 1.30E-0%
"0 99 NO DATA 1.516~08 2.876-09 WNO DATA Jo0AE~08  1.14E~0% 1.106-0%
TC 99%  1.29E=1)  D.04E~1) A, 63E~12 NO Data $.52E~12 9.5%E-08 S5.206-07
1c101 $.226~15 TV.52E~1%5 7.38E~14 NO DATA 1o3%E=13  4.99E-08 [.386-21
LI B 1.91E-07 NO QOaTa 8.2)E~08 NO DaTa To29€E~07 0.31E~05 1.38€6-0%
LT3 9.08F~11 NO QaATa J.09E~11 ~O Data 1.27E=10 1.37E~086 #.02E6-0s
Wioe B.04E~C6 NO DATA 1.0 ~08 ™0 DATa 1o8TE~0S 1. 1TE=0) 1.14E-04
AGLIOP  1.35E~08 1.25E~086 7.43C~07 WO DaATa 2.06E-086 S.79€-04 3.T06-05
TEL25% 4. 2TE~O7 1.90E~07 S5.80E~08 1.)1E-07 1.9%E-086 J.92E-0%5 @8.83E-Cs
TELI2TP 1 .50FE~-06 T.215-07 1.96€-07 6. 11E=07 S.726-06 1.2CE~04 1.876-0%
TeE127 LaT7SE«10 0.03%5«11 3.87E=11 1.32E~10 @.3TE~10 0.14E~07 7.17E-08
TEL29% 1.226~086 S.0AE~07 1.9E<07 A J0E=0T 4 .5TE=08 1.45E~04 4. 79E-0%
TE129 0a22E=12 2.99E-12 1.5%E=12 S.BTE=12 2.04E~11 2.42E-07 1.946-08
TELIIM B T4E=09 S.45E~09 3.03F=09 4,086~09 J.06E~08 1.82E~0% 6.9%E-0%
TELD Tad9E=12 To04E~13 4,09 =13 1.1TE«12 S.68E~12 1.T4E-07 2.308-09
TE1y2 J.25E~08  2.09E~08 2.02E<08 2.3TE~08 1. .82E~07 3.40€~0% #.37F8-0%
T «d0 S.T2E=QT7 1.08E~08 G.00E=07 1.42E~04 2.61E~086 w0 CaATa 9.61E-07
I 13 JLISE~086 4 4TE~Co 2.56E~06 1.49E~03 7T.66E~06 NO CaTa T.85€~07
11 LaASE=0T A 0TE~OT7 L. A% =0T 1.43E~05 &.40E-0T7T NO DATA $S.08F-08
11y 1.COE=08 1.855-06 S5.0% 07 2.89E~04 1.236-06 NO DaATA lel1E~0s8
I 13 B.COE-08 2.16E~07 7.09E~08 J.73E~086 D.44E-07 NO DATA 1.206€~10
1 138 JeISE~CT B.7IE~0T7 J.21E~07 S5.00F~C% 1.39E~06 WO DATA .566-07
CSiie . 0%E~0C5 1.08E~04 9,.10FE-08 NO DATaA 3.59E~CS  1.22€-0% 1.)08-00
CS1le 4. B0E-08 1.83E~05 1.3)8E-0% WNO CATa LeOTE~0S 1.506~06 1.46E~00
cs1y S.98E~0% T.76£~0% S.IS5E-05 NO DATA 2.7T0E-0% 9,406-086 1.0%F-08
csiym ALINE~O8 T.TeE~08 AL0%E~08 WO DATA $.00E~08 M. 0TE~09 2.33E-1)
BalL)dY LolTE=L10 B.32E«18 J.42E~12 ™0 DATa ToT0E~16 A TOE-07 1.128-07
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TABLE 2.2-4 CONT'D
INHALATION DOSE FACTORS FOR ADULTS*
(MREM PER PCI INMALED)

Page 3 of 3

nUCL TLE BONE LivERr V. 800y THYROID KIDNEY LUNG Gl=L1t

LTILY ) Q.B0E-06 S.13F=09 J,21E-0T7 NO DATA 2.09E~99 .39 =04 2.73F-0%
nalsl Ba25E=11 9.41E~15 4.206~13 NO DATA B.TSE~1S Z.42E-07 1.4%E~17
LYY 2.29€-12 3.30E-15 Z.076<13 NO DATA 2.00E=15  1.09E<07 1.9 624
LAl&D 4.00€6~C0 2.17E~08 S.TIE-09 NO DATa NO DaTa 1.706-0% S.736-CS
LALs2 B.54E=11 D.88E~11 9,8%~12 NO DATA NO DATA T.OE-QT 2.64E-07
CElsl 2.49E~00 1.09E-08 1.916-07 w0 CaTa ToB83E-07 4,.92€-0% 1.50E-0%
CELla} 2.33E=CA | T2€~08 1. V1E~09 NO DATA T.60E~09 9.976-06 2.8%6-0%
CElas S 29~06 L1.TIE~CH  2.308~0% NO DATaA L.00E~04 9,.726-04 1.028-04
PRI4S LoITE=08 4 09E~07 S$_.8%-08 NN DATA 2.TOE~07 3.51E~0% 2.50€-0%
PRI JoT8E~12 1.58%5<12 1,.9.€~13 ~O OATa B.RIE~IY 1.27F<07 2.8%9F-18
NOia? 8.59E~07 T.62F~07 4.5E~08 NO DATA S aSE-OT 2.786~05 2.16C-0%
w 187 1.COE~09 B.8%~12 3.106~10 WNO OATA NO DaATa 3.63E~06 1.94E-0%
NP23e 2.976-08 2.026-0% 1.356-09 NO DaTa BTSE~0Y A TOF=08 [|.49¢-0%
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TABLE 2.2-5
INGESTION DOSE FACTORS FOR INFANT®
(MREM PER PCI INGESTED)

Page 1 of 3

wuCy Tue aome LiviEn T.80uv THYROID  RIDwEY LunG Gl-LLl

M) NO DATA  D.08F-0T7 J.00E-0T D.08E~0T J.0806~07 S.086-0T7 3.08F-07
. s 2.0T6-0% 5.00E~08 5.000~06 S.08E~06 35.00t~08 35.00F<08 S.008E~00
NA 26 1.016~0% 1.01C~05 1.01E~9% 1.CLE~D% 1.01E~0% 1.01E~0% 1.01E~0%
L ¥4 1.706-03 1.GOE~04 #4.9%9~0% NO OATA NO DATA NO DATa 2.%0€-0%
(4 B 1 NO DATA NO DATA Lev1E-08 9,.206~09 2.016-09 |, 79€~08 4.11E-07
AN 54 MO OaTa 1.99E<0% 4.516-06 NO DATA 4. A1E-08 WO CaATa T.31E~08
“N 56 M) Data B.10E-0T7 L.41E-07 wU DATA T.006~07 ~NO DATA T.0)E~08
FE % 1.09-0% 0.%0E~086 2.406-06 NO DaATA NO DATA 1908 1 16500
FE 99 D 086~09% 5.488-03. 2.12E-05 NO CATA  NO DaATA 1.99€-08 2.57€6-0%
Co % NO DATA J.006~00 B8.93E~086 NO DATA NO DATA NO DATA 8.970-0s
CC »0 N0 DATA 1.30€6-0% 2.9%E-0% WNO OATa NC DATA NO DATA 2.97€6~0%
LIY ) S IME=CA. D 92608 2.17E-0% NO DATA NO CATa NOD CaATA 1.9%6~08
LIt S TOE=08 $5.328-01 2.426-07 NO QATA N0 DATA NO DATA 4. 0%E-0%
Ve %0 DaTa $.0%~0F 2.82E-0T7 MO DATa 1.036~08 N DATA 1.2%0~¢H
In s 1o94E-0% 8.21E~0% 2.91E~03% NO LATA 3.06E~0% NN DATA  S.))E-08
m e 9.336-08 1.086-07 1.25F-08 NO DATA 4. 90E~C8 N0 DATA 137808
LU ) N0 DATA NO DATA J.00E-0T7 NO OATA w0 DATA N0 OATA LT E=2s

L LI L NG DATA NO DATA J.026-07 WNO OATA w0 DATA NO DATA LY E~2»

L LN 3] NO CATA  NOD DATA 1.9 E~08 NU DaTa w0 DATA NO DATA LY E~2s

LI T N0 DATA 1.7T0E~04 0.406~0% WNO DATA N0 DaTa NO DATA 4. 158-00
4“8 48 NO OATA S 90E~0T7 2.73E~0T7 NO DaATA w0 DATaA MO DATA 4. 85F-07
e " NO OATA 2.00E-07 1.9TE-2T7 NO DaTH NO DATA NO DATA V. 74E~08
LN L) 2.516-03 NG CATa T.296-0% %O DATa NO DATA NO DATa S.16E~0%
R %0 1.8%E-32 NO DATA S.T1E~03 WO CATA NO DATA NO DATA 231804
SR W 5.00E~CS NO DATA 1.016~06 NO OATA NO DaATaA NO DATA $.92¢-0%
L L 1.92E-0% NO DATA  T.136-07 MO OATA  NO DATA  NO DAT4  2.07E-0s
Y 90  0.0%=06 NO CATA  2.336-09 ~O DATA  NO OATA MO DATA 1.208~04
¥ %* B.I0E~IC NO DaATA 2.76E«11 MO DATA NO DATa NO DATA 2.708-08
Yy " 1.136~04 %O DATA 3.01E<08 WO DATA NO DATA MO NATA 8.108-0%
r 92 T.00E-0% WO DATA  2.15€~10 WO DATA  NO DATA WO DATA LodbE~0n

* Reference 3, Table E-l4.
m' '.tCﬂ mol 2-0‘”
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TABLE 2.2-5 CONT'D

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

Page 2 of 3

wucLiICcE 8OwE LIvER T.000v THYROID xIDNEY LunG Gl=LL

L} ] 2.00E-08 WO DATA  4.42F<10 MO DATA  NO DATA MO DATA 1.92¢-04
L L 2.00E~07 S.020~08 3.%E-08 NO DATA S.ALE~NR NO DaATA 2.%0F~0%
m e LatE~00 2.546-09 1.16E~09 NO DATA  2.%8E~09 MO DaATA L.02E~00
w C.206-08 1.T7YE~08 1.00E~08 WO DATA Lo24k=08 NO DATA LasoE~08
RO %% NO DATA J.4CE~05 6.6)E~08 NO DATH $.08E~0% WNO DaTa 1.126~0%
TC 997 1.926-09 D.9%E~09 S5.106-98 NO DaATA 4. 20608 2.07TE~09% 1.1%E-00
fciot 2.2TE=09  2.006-09 2.0)E-08 NO DATA B.00E~08  1.56E~09 4. .00k-07
wio) L.40E~08 NO LATA 4. 95607 NO DATA 3.08E~086 NO DATA 1.80€~0%
|10 1.366~07 wNO OATA 4.58E~08 NO DaTa 1.00E~08 NO DATA S.41E~08
|Wi0s 2.415-0% NO DATA J.0LE~28 NO DATA 2.A%E~0% NO DATA 1.03F=0s
AGLION 9. 90€~0T7 T,278«07 A 01E~27 w9 DATa 1.04E~06 NO DATA 3.77¢~0%
TELI25»  2.03E~0% 7.79C~06 J.15E~08 7T.840~08 NC DATA NO DATA 1.116~0%
TEIZTM  S.856-05 1.94F«05 T.00E~08 L.49~05 L1.44E~04 N0 NDATA  2.38E+-7%
T 1.006~08 3.358=CT7 2,1%E-07 B.10E=NT  2.446-06 N0 DATA  2.10€-0%
TEI29%  L.C0R~06 D A0E«0S  [.54E~05 D .04E~0% 2.506~04 NO DATA  5.976-0%
TE129 2.00E-0T 9.796-00 #.03E-08 2.308-C7 T.CTE~QT NO DATA 2.27€-0%
TELMLP  L.52E~0% 6. 120-086 S5.0%E~08 1.246-0% A 21E-0% WO DATA 1.0%=04
TEIN LoT8E=0T7 $.50E~00 4. 94E=08 1.5TE~OT 4,.506~07 w0 DATA T.11E~0n
Tein 2.00E-0% 1.03E~05% 9.016-08 1.52F=05 G.44E~05 NO DATa J.81E~0%
1 1) S.00E=~086 1.3285+9% S.0%6~08 1.40E+23 1.45E~0% "0 DaATa 2.8%-08
T B.99E~0% 4,208-05 L.%E-0% Lod9E=02 A.%E~0% N0 DaATa 1.516~00
i 1o60E=08 J.)7E-06 1.206~08 1.58E~00 D.70E~086 NO DATA  2,.73E-0s
113 1o2% =05 1.827-05 35.336~06 D.J1E-0) 2.14E=2% NO DATA 3.008-08
L L B.09E-07 L. THE=N8 #.30E-0T7 AL15E-05 1.99E~06 NO DATA 1.84E~08
I 1) B0ME~08 T.240E«08 2.80E~06 .49 ~04 B.07TE~08 NC DATA 2.628-00
CS1d D.TTE<04 7,00E«04 7.1CE~05 WO CaATa LeBLE=08 T, A20-0% |.91E~08
Cside SS90 1.)%E-04 S.04E-0% WO VAT S.0E-0% 1.108-0% 2.0%E-0s
csiy 226046 S 11E=048. 4.03E~0% NO DATA 1o00E~06 S, 04E-0% 1.91E-0s
CS108  ALB1E-OT T7.820-07 ). 79E-0T7 NO DATA J.00E~0T7 4. 09E-08 1.25%f-0s
BALIY  BLBIE-OT  S.04E~10 2.9%E-00 N0 DATA FoSIE=10 D 54E~1C  S.501-0%
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TABLE 2.2-5 CONT'D

INGESTION DOSE FACTORS FOR INFANT®*
(MREM PER PCI INGESTED)

Page 3 of 3

wCL 108 LDLYS LIvVER T.A0DY THYROID wIDMEY Lune Cr=tLit

BAIAL  LLTIE=06 1 TIE=OT 0. A1E~06 O DATA  4.006~08 1.0% =07 4.208-0%
HALAL  AL23E~0T 2.%12<10 1.046~00 WO DATA 173610 1.776<(0 5.196-08
sala2 LaBOE=0T  1.53E~10 9.066~09 NO DaTA B.B1E~L1  9.2868~11 T.59t-07
LAls0 2 11E-00 B.32E-09 2.146~09% WNO DATA NO Data NO DATA P.T7E~0
LALa2 Lo10E=09 4.04E~10 9.07F~L1 NN DATA  NC DATA MO OATA  6.86E-0%
CEls) TL8TE~08 4. 00E-08 9.05(-09 WO DATA LoA0E~08 NO DATA 2.40E-0%
CEls) LotaBE~CE  9.820~086 1.176~09 ~O CaTa 7.906-0% NO DATa $.7)E~0%
CElas 2.908-00 1.226~00 1.807E-07 NO Darts 4.93~07 NO OATa LeT1E=0n
PRiIs) B.13E~08 V. CAE~08 4, 0)E~09 N0 Dals Lo1JE=N8 w0 DATA 4. 29~0%
PRIAG  2.740«10 1.0808~10 1. 00E~L1 WO DATA D A4k=11 N0 DATA  4.93E~08
NOLAT S.93E~00 S.0RE<08 N .ABE-09 NO CaTa 21908 N0 DaTa J.60E~0%
. i V.03E~0T7 6.20e=07 2,176-01 ™0 CATa NO DaTa N0 DATa V.6%~0%
230 Lol1E~00 9. 936~10 S.41E~10 %O parta L.90E~0% w0 DATA T2.07F-0%

m' ’.tﬂﬂ ‘v'l
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TABLE 2.2-6
INGESTION DOSE FACTORS FOR CHILD*
(MREM PER PCI INGESTED)
Page 1 of 3

wUCL I D€ 80w¢ Liver T.80uy THYROID RiDwEY LUNG Cl=LL!
- 3 ™0 oaTs 2.03E-0T7 2.0VE~07 2.036=07 2.93E=07 2.036-07 2.0%-07
L L L1o21E=05 2.026-06 2.420-086 2.426~06 2.42€~06 2.62E-08  2.42E-08
A 24 5.80E~06 S5.80£-Co S5.8CE-06 $.80E~06 S5.80&~Ne S5.80E-06 $S.80€~08
L T 4 8.725E~04 3.807-035 J.126-0% 40 DATa NO Dava NO DATa 2.286-2%
cr 31 NO DATA  NO LATA  B.9%€-09 4,94E~09 1.35E~09 9.026~09 4,.728-07
"N 54 NO CATA L.O0TE-05 2.85% 04 WO DaATa 3.000~0¢ NO DATA 8.98E~0s

N Se NO DaATA J.IAE=07 T.S540~08 NO DATA 4.CHE-NT NO DATA 4.84E-0%
FE 55 Lo15%€~05 0.10E~06 1.89%-06 NO DATA NC DarTa J.4%E~086 1.13E-00
FE 59 1.0%€~05 2.075-0% 1.33(-0% NO DaATA NO DATA T.T4E-08 2.706-05

CO 58 NO DATA 1.8006~086 5.515-06 WO DATA NC DaTa NO DATA 1.0%€-0%
CC »0 NO DATA $.29F~06 1.56E~-05 O DATa NO DaTa NO CaATA 2.93~-0%
“! &3 S.I0E=C4  2.680F-0% 1.B83E-05 NO DaTa NO DaTa N0 CaTa 1.94C0~-08
Nl &5 2.226-086 2.09F-07 | ,.22E-27 w0 DATA NO DATA NO DATA 2.56E-0%
CV &4 NO DATA 2.605E-0T L. 4BE-O0T NO DATA $S.926-07 NO CATA 1.15€E-0%
In &5 L.3TE=D%  3.0%E-0> 2.276-5% WO CATa 2.3%0E~0% NN DaATa 6.41E~Cs
in &9 4.38E-08 4.230-08 S.ESE~09 NO DaATaA 3.84E~08 NO DATA 3.99¢~00
(L ¥ NO DATA NO CATA 1.71E~37 NO DATa NO DaTa NO CATA LT E=24

[ T3 Y NO DATA NO CATA 1.9%-07 N0 DATA NO DaTa NO CATA LT E=24

AR > NO DATA kO CaTa 9.126-09 ~NO DarTa NC DaATa NO DATa LY E-24

"y 8e NO UATA 0.T0E=05% A.12E~0% NO D4ATA NO DATA ND DATA 4. 31F-nyg
RS 88 NO DATA 1.90€~07 1.37€E-27 w0 DATa NQ DaTa NO DaATa 9.32C-29
RE &9 NO DATA 1.176=07 1.04E-07 NO DaTa NO DLTa NO DATA 1.02€~09
SR 9 1.326-03 wNU CaTa 2.77E-0S NO CATaA NO DaTa NO DATA S.11€-CS
SR % 1.T0E~02 ™0 paATa 4.31E-03 N0 OaTa NO Dasa 2.29€~Cs
sSh 9 2.00E~0% N0 DATa 9.06E~07 NN DATA NO Data DATA $.30€6-05%
SR 92 9.03E~C6 ™0 Dava 3.62E-07 w~O DaTa NO DaATa DavTa 1.716-0e
Y %0 4.11E-08 NO DaATa 1.10E~09 NO DATa NC DATA DATA 1.17E-0¢
i I.82E~10 NO TaATa 1.39E«11 »n0 Davta NO DatTa ND CATA T.40E-CY
" $.026~07 w0 patTa L.61F=08 ™0 DATA N0 DATa B0 DATA 8.02€-05%
.2 B3.60E~0% %O Tats 1.03E~10 ™0 OATA %0 DavTa N0 DaTaA 1 .04E~04

- — - — - -

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

Page 2 of 3

NUCL I DE 80%E LIVER Y.800v THYROID RIDNEY LunG Cl-LLt

Yy % L.14C~08 w0 DaTa 3.1%~10 w0 DATA N0 Darla N0 DATA 1.7T06-04
IR 9% Lo16E-0T7 2,5% =08 2.276-08 NO DaATa 3.65%E-08 NO DaATa 2.66E-0%
iR 97 0.99E~09 1.CLlE~09 5.96E~10 NO DATaA 1.45L~09 N0 DaTa 1.536-04
NA 95 2.25E~08 8.T6E~09 #.26E-N9 WNO DATs B.23E~09 N0 QAT 1.62E~-0%
"o 9 NO DATA Fo33E-05 3.29E-06 WO DaATa 2.846~05 NO DATa 1.10€-0%
TC 99% 9,.23E~10 1.81E~09 3.0%6-08 WO DATA 2.63E~08 9.19€~10 1.03E-08
rciol 1.0TE=09 1.126-09 1,.42E-08 WNO DATA LoSLE~OR S.92F«10 2,.54E-09
Ry10} T<31E~OT7 NG DATA 2.81E~07 NO DaTa 1.84E-06 NO DATA 1.89€-0%
Ry10S 0.45E-08 MO OATa 2.34E~08 MO DaATa $.0TE~OT w0 DATA 4.21E~0%
RULOS 1.17E~0S NO DaTa 1.46E~06 N0 DATA 1.580E-D% NO DATA 1.826~-06
AGLION  5.39€-07 3.04C-07 2.91E-07 wNO DaTa 6.78E~CT NO DATA 4.336-0%
TEL25M  1.14E-05 3.09E-06 1.52€-04 3.20€~06 NO DaATA NO DATA 1.106-0%
TEL2TM  2.89€~05 7T.70€-06 3.43E-06 6.91E~086 P.24E-0% NO DATA 2.30E-0%
TE127 S.TIE=OT 1.275-07 1.016-07 3.26E~07 1.34&-06 N0 DAT2 1.84E-05%
TEL29® 4.876-05 1.36E-05 7.50E~06 1.S57E=NS 1.43E~04 NN DATA S.94E-0%
TEL29 1.36E=07 3.74E-08 3. 186~08 9.56E-28 3.926~07 WO DATa 8.34E~08
TEIMIN T.20E~06 2.49&-06 2.85E-2e $S.126-06 2.41E-05 WNO CATa 1.01€~04
TEL3 0.30F=08 2.5)E~08 2.47€-08 6.356-08 2.51E-07 NO DATa 4.36¢-07
TELD2 1.01E-05 4.4TE-00 S5.40E~-06 @.51E-06 4.156-05 w~O DATA 4.50E~-0%
I 1) 2.925-06 S5.90€=06 J.04E~06 6.50E-04 8.82:-06 NO DATA 2.76€-08
I 131 1.T2E-05 1.73C=CS 9.83E-086 S.72E-03 2.84E-05 NO DaTaA 1.54E~00
1 132 8.00E~07 1.4TE~086 o0.76E-07 6.82E-0% 2.25€-N8 NN CATA 1.73E~08
11 5.926-086 7T,326-06 2.77E-06 1.36E=0) 1.22E~-0% NO DATA 2.9%€-08
I 13 $.19E~07 T.T78E~07 3.SEE-OT7 1.77E-05 1.196-06 N0 DATH S.18€-07
1 13 L1.756-06 3.1%E~00 1.498~06 2.79E~04¢ &.83E-08 MO DATA 2.40€-08
CS13s 2.36E-04 3.84C-06¢ B8.10E~05 WO DATA 1.19€=04 4,.27€-05 2.07E-06
CS136  2.35E~05 6.46E~05 4.1BE-05 NO DATA J.44E-0% S.13E6-08 2.27E-06
csi1y? 3.2TE=C4  3.13C-06 4,.62E-0%5 NO DATA 1.02E=Co  3.07E-05 1.96E-08
Ciiie S206~-07 3.ITE-OT 2.01E-07 MO DATA 2.236~07  2.408~08 |.48E6-07
Balde S I0E-~O0T7 2.21E~10 1.206~08 %O DATA 1.936=10 1.30E~10 2.39€-0%

-~
0DOM, Hatch  REV.1 2.0-42
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TABLE 2.2-6 CONT'D
INGESTION DOSE FACTORS FOR CHILD*
(MREM PER PCI INGESTED)

Page 3 of 3

L luE BONE LivEr T.400Y THYROID  RIDnEY Luwe GI=LnLt

RAL4O  B.J1E-05 T.20E~08 4.85E~06 wO OATA  2,37c~08 4.34E-08 4.21E-0%
A1) 2.00E=07 1.120=10 6.51E-09 ~NO DATa V. EVE~11  G.50E~10 L. 14E-07
BALA2 B.T4E~08 6.29E~11 4.02E~09 YO0 DATA  $,09~11 3.70E~11 1.14E-09
LAls0 L1.0LE-OR  3.53F-09 1.176-09 40 DATA NC DATA WO DATA  9,34€-0%
Lale2 $.74E-10 1.67F~10 5.23%-11 MO DATA MO DATA MO DATA 3.31€E~0%
CElsl 3.97C~-0R8  1.980~-08 2.94€-09 MO DATa B.68E~09 MO DATA  2.47E-0%
CElas 6.99C~09 3.79€-04 S5.49E-10 MO CATA 1.59€-09 NO DATA  5.55C-0%
CEles 2.006-C6 6.526~07 1.11E~0T7 wO CATA 3.616-0T7 mNO DATA L.70E~04
PRI4) 3.93E~08 1.100-00 1.9%~09 W~O DATA  $.39E-09 NO DATA  4,.24E-0%
PRI 1.29€-10 3.97E~11 @.4%€~12 O DATa  2.ilE~11 WO DATA 8.59E~08
NCiaY 2.79E~00  2.26€~08 1.75E~09 MO DaTa 1.24E~08 O DATA 3.508€-0%
v 187 429607 2.56T-0T7 1.14E~07 wU DATa MO DATA  NO DaTa 3.57€~05%
NP23Y S.25%-09 J.775-10 2.65%~10 w0 DaATA 1.09E~09% N0 DATA  2.79¢-0%

0DCM, Hatch REV.1 2.0-43
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WuCLICE

Lo = e

o g

TABLE 2.2-7

INGESTION DOSE FACTORS FOR

FEENAGER®

(MREM PER PCI INGESTED)
Page 1 of 3

LivER T.800Y

TuYROID

KIDNEY

ek

LunG Cl=L1t

C
wa

3
is
24

NO DATA
4.00E~00
2.30E~0s

1.006-07
0.126-07
2.3CE-0s

1.08E~CY
8.126~-07
2.308~9

»
(4]
.

-

L}
s
Se

2.70(‘0‘
NU DATA
NO DATA

1.07€~-05
3.60E~0%
1.17€~008

1.71C~-0%
N0 DAY
$5.70E~Ce

B
Fé
FE

56
5
9

NO DATA
J.13E~08
5.876~08

2.01E~008
6.25€-07
5.29€-0s

L.58C~07
2.08F-08
lealE~C5

— -

L.CoC~07
8.12F=-07
2. )0(-("6

~O

2.00€~-09

N

1.N6E~07
8.126~07
2.30e~-06

l.
8.
2.

Q6E~0T 1.08E-07
12E~07 8.12F-07

J0E-2¢ 2.30€-08

D&TA NO DATA ~O0
T.8%-10 5.

DATA 1.76C~-06 NO

DATA 2.326-0%
IAE-08  4.08C-07
DATA 1.215-0%

- ———— - ——

~NO
o

~O

2.008~-07
NC DATA
NO DaATA

NO
i
s,

DATA
DATa
DaATa

Darta
NE-06
12€-08

1.04E~0%
1.10€E~00
J.24E~0%

(4]
co
~l

se
e0
Y]

NO DaATa
NO CaTa
l.77!'0t

. 726-07
2.C1E-08
1.25(~0%

2.24E-086
6.13E~06
0.00E~De

NU
L1
~NO

DATA
CATA
DATA

NO OATA
NO DATA
NC DaTa

NO
NO
~O

1.)4E-08
J.006E-05%
1.99€E=~0s

DATA
CaTa
DaTa

s5
(1]
L3

wt
cu
I~

T.49%~07
NO DATA
S.76€~08

9.5TE~-03 4. 36C~-08
1.1S5E=-07 S.41€-08

7.C08=C5 9,.33E-00

L[]
~N0
L 1]

NO
~0
NO

DATA
DaTa
UATA

NO DaTa
2.ME-07
128675

DATa $5.19€-008
OATA 8.92E~0s

DATa B.4ATE~08

i~
L
ar

& i
e
[ I

L.4TE~08
NO DATA
NO DATA

2.60E~08 1.96E-09
NC DaTa 5. 74608
MO CATA T.22e~08

~U
~0
~0

DATA
DATA
DATA

1.R3E-08
NC DATA
NG DaTa

NO
NO
L]

DATa S.16E~-00
DATA LY E~24
DATaA LT E=-24

L L
L L]
s

N0
~0
LU}

DaTA
CATA
DaTa

LA )
87
"0

Ll
sk
s*

NG DATA
A A0E-04
8.30€6~0)

-— -

NO CaTa 3.05€-09
2.78E~0% [ .M0E-05
B.52E~0R 4,.54E-08

~NO
NO
NO

CATA
DATA NO
DATA ~O

CATa
DATa
DATA

NO NO
NO

NO

DATA LY E~24
CATA S M1E=08

DaATa 7.306-15%

$.50E-08
NO DATA
NO CATA

J.89E-08
1.26€E-05
2.0%~0)

~0
NO
LY

DATA NO DaTa
DATA NO DATA
CAla NO DaTa

N0
~NO
NO

DATA B.43F~17
DATA Y.20E-0%
DATA 2.33E-04

- - - — - - - — - - ———— - - ——

LB |
SR 82
Y %0

- ——

L
v
Y

e
.
"

8.CTE~0s
J.05€~08
1.37g-Co

1.29€=10
2.01€~07
1.21E-09

NO Cata
NO DaTa
N0 CaTa

3.21E-07
1.30E-07
J.6%E~10

~O
NO
~O

NO DATA
NO DATA
NO DATR

n0
NO
~0

DATa
DATA
DATA

CATA
DaTa
OATA

J.60E~-0%
T.T7E~05
1. 13E=-0s

— e —

4.93E~12
$.3% 09
3.50€~-11

NO DATA
w0 Dava
NO DATa

NO
L")
LU

NC DATA
N0 Data
N0 DaTa

DATA
DATA
DATA

~0
LU
L]

DATA
DATA
OATA

6.09E~-00
B.2406~0%
3.32€~0%

-

0DOM, Hatch

REV.1

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

Page 2 of 3

uCL 12 BO%E LIvERr T.800v THYROID KIDnEY Lusg Cl=LL1

DATA NO DaTa N DATA 1.17E-04
DATA 1.91€~CA  NO QATA 3.006-09%
DATa T.L1E~1O NO DATa 1.27E-04

Yy % J.A3E~C9 %O DaATa 1.086~10
in % 4. 12E-08 1.30C~08 3.94€6-09
m 2.3TE~0F A.09E~10 2.10€-10

8§53

DATA A.A2E-99 NO DATA 1.95¢~0%
DATA 1.30€~05 NOD DaATa 1.08E-05%
D&avTa L.IBE=-08 5.14E~10 &.006-07

NS % B.22E-09 4.503-09 2.51E-29
=0 ¥ NO DaTa $.03C~08 1.15F~0¢
TC 99" J.02E-10 9.26%~10 1.206-08
Tcio1 J.60€E~10 $.12:~10 S.DIE-09
RUiID) 2.5%E-07 w0 DATA 1.09€-07 Dara 8.99E-0T7 N0 DaTa 2.13E-0%
/yi0s 2.186~0A wO UATA 8.46E-09 DATA 2.75E-07 NN DATA 1.765-0%
RUL0s 3.92E~06 N0 CaATa . WE-OT DATA T.56E~06 NO DATA 1.80E~04
AGLIO® 2.CSE~OT 1.948-0T7 |.l12¢6-07 DATA 3.TO0E~QT NO DaATA S.45E~09
TEI25% 3.83E-06 1.38é-C6 S5.12E-07 1.07C-06 WO DaTa NO DaTa i.13€E~0%
TEI12T™  9.67E~06 3.436~06 1.15€-06 2.30E~06 3.92¢-05 NO OATA 2.41E-C
TE127 1.58E~07 S5.0CE~C8 3.40E~08 1.096-07 6.406~07 NO DATA 1.226-0%
TELZ9M  1.63E~05 O.L5F~08 2,.50E~08 5.206~06 6.R2E-05 MM DATa 6.12E-0%

Deva V.20E-0% 3. 12E~10 B.7%E-17

885,388

&8

TEL29 4.40E~08 1.57F-08 .07 -08 3.20E~08 1.88E-07 WD DATA 2.45F=07

TEISL® 2.44E~06 1.170~06 9.76E~07 1.76E~06 1.22€~0% WU DaTa 9.3%E-0%
TELDQ 2.79€-08 1.156~08 B,.726-03 2.1%€-08 1.226~07 w~NO DaTa 2.29C~09

TELN2 3.40E~06 2.21F~06 2.06E-06 2.336~06 2.12E-0% wNO DATA T.00E~-0%
I 1% 1.036-00 2.98E~C6 1.19E~06 2.435~064 4,.59E~06 NO DATaA 2.29€-08
I i S.85E~06 0.19C-%¢ 4.40E~06 2.39€-03 1.415-05 NO DATA 1.625-08
I 122 2.T9E~07 TV.3CE~07 2.62E-07 2.40E-05 1.1%€-06 NO DATA 3.180€~-07
1 13 2.01E~086 3.41E~06 1.06E~086 4.T6E~04 $.98E-06 NO DATA 2.58€~08
I 135 1o48E=07 J.87E~07 1.39E~07 &.45€-086 &.10E-07 NO DATA $..0€~0v
I 13% G 10E~CT 1.STE~06 S.82E-07 1.01E~04 2.48E~08 NN DATA L.T4E~0Cs
CSi3e B.3TE-QS 1.9TE~04 9.14E-05 N0 DATA 6.26E~0% 2.39E-05 2.4%E-0s
Cside 8.59E-08 3.30€~0% Z.27TE-05 NO DATA 1.846~0% 2.90€-06 2.72€-06

—— - —— —

cs1y? Lel2E~04 1.49E-04 S.19E-05 NO DATA $.07E~0S 1.97E-0S 2.12€-08
Cside ToTeE~08 1.4%-07 7T.456-08 N0 DaTa 1.106~07 1.20E-080 &.76E~11
8413 139E=07 9.7RE=11 A.C5E~0% N0 DATA V2ZE=11 G TAE-L1 1.246-00

ODOM, Hatch  REV.1
287™M/0L524, 05/11/84




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

Page 3 of 3

WCLILE  BOWE LIVER  7.800v  TWyROID  KIDWEY LUNG si-1L1
BALA0  2.84E=05 3.4AE=03 [.83E-06 %O OATA  1.186-08 2.36€~08 4.38E-0%
BALGL  .TIE-0R S.01C-11 2.246-09 %0 OATA  &.856=11 3.436=11 1.436-13
BALSZ  2.99E-08 2.99E-11 1.064E~09 %O DATA  2.5Jc~11 1.99€=11 9.186~20
LAL40  3.405<09 1.TIC-09 4.55E-10 WNO DATA NC DATA NO DATA  9.826-0%
LAISZ L1 T79E=10 7.9%6=11 1.986-11 %O DATa WO DATA MO DATA  2.42£-04
CELSL  1.3JE=08 O0.88£-09 1.026~09 WO DATA  4.18E~09 NO DATA  2.54E-0%
CEle3  2.356-09 1.71E=C6 1.91€~10 NO OATA  T7.67€~10 MO DATA  S.14E-0%
CEL4e  8.96E-07 2.88E=07 3.74E-08 NO DATA  1.T2F=0T %O DATA  1.75F=06
PRI4S . 1.31E-08 $.23(-09 o.526-10 WU DATA  3.04E~09 WNO CAT/ &.31E-0%
PRIGe  4,3CE=11 1.76E=11 2.18E-'2 WO DATA  1.01E-11 WO DATA  &.76E-14
NOL47  9.18(=09 1.02F=08 6.11E-10 WO DATA  S$.996-09 NN DAT:  3.48E-0%
B I87  1.46E=07 1.19€-07 4.176-08 ™0 DATA WO OATA MO CATA  3.228-0%
P23 1.76E-09 1.66E-10 9.226-11 WO DATA $.21C-10 MO DATA  2.476-0%
0DOM, Hatch REV.1 2.0-46
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TABLE 2.2-8
INGESTION DOSE FACTORS FOR ADULTS*
(MRZM PER PCI INGESTED)
Page 1 of 3

WUCLILE [ 1113 LIvEn T.AQCY TuYROI0 KIDNEY LuNG CI-LLl

" 3 NO DATA 1.3%€-0" 1.C%~07 1.0%€~07 (.0%~07 1.0%€-07 1.0%€-07
€ 1s 2.84E=06 S.68E-0T7 S.88E-0T S.6B8E=NT S.68E-0T7 S.68F-07 S.88E-0Q7
NA 24 1.706~086 1.70F~086 1.70E-06 1.70E~06 1.TO0E~0& 1.70F6-06 1.70E-0&
L ¥4 1.93E-04 1.20F-0% 7V.40€<006 %O Da7Ta NC DATA MO DaATA 2.17€-0%
cr 51 NO DATA NO CaATa 2.50E~09 1.59€E=09 S.86E~10 3J.51E-09 6.89€-07
" 54 NO DATA $.575=Co6 B.T72E~07 NO DaTa 1.36E-C6 NO Dara L.40E~05
nu S NO CATA 1.150-07 2.04%-08
FE 55 2.75€-06 1.90F-086 4.43C-07
FE 59 4,34E~C6 1.02E-0% 3I.91E-0e

CATa 1.46E~-CT nO DATA J.6TE~00
DATA NO Darts 1.06E~06 1.09E~0s
DATA NO CATA 2.8%€E-06 J.40€-0%

DATA NO DaTa NO DATA L.51E=-0%
DATA NO DATA NO OATA ©.02€-0%
DaTa NO DaTA NO DATA 1.88€6~0s

£0 58 NO DATA T45%~07 1.67E-08
€O &0 NO DATA 2.14E=006 4,.72C-06
Nl &) 1.30E=C6 9.01lE~00 &,)6E~00

888888

DATA NO DATA NO DATA LTAE~O8
CATA 2.10E«07 NO DATA T.10E~-06
DATA 1.CIE-0S NO DATA 9.70€E~-06
DATa 1.28E=98 NO 2ATaA 2.96E-0%
SATA NQO DaATa NO DATA $5.79€-08
DATA NU DATA NO DaTA 4.09E-1)

NI > S.28€E- Y 6.86E-08 13.13E-08
CU oo NO DATA 8,.336-08 3J.91€E-08
InN o5 4.B4E~08 1.542-05% eo.%E-28

In &9 L.03€E-08 1.97E~08 1.37E-09
R 33 NOC DaATa NO CATa 4.C2€-08
AR 84 NO DATA NO DATA S.21€~08
BR 8% NO DATA NQ CATA 2.14E-09
Re 8s NO DATA 2.118~09% 9.83E-068 DATA NO DATA NO DATA 4.16E~08
RS a0 NO CATA 6.055-08 131.21E~08 OATA NQ DATA NO DATA 8.36€E~19
Rs 89 NO CATA 4.01E-08 2.82€£-08 CATA NO DATA NO DaTA 2.33E-21
SR 89 J.08E~C& NO CATA 8.84E~08 DATA NO CATA NO DATA 4. 94E~0%
SR 9G T.SBE~03 wNO CaATA 1.86E-03 CATA NO DATA NO DATA 2.19€-04
LN )] S.6TE~06 NO CATa 2.29€-27 CATA NC DATA NO DATA 2.70€~0%
SR 92 2.15E-C6 YO CaATaA 9.3)0€-08 OATA NC CaATA NO DaATA 4. 20E~0%
Y "0 9.62E-09 N0 DaTA 2.58E~-10 DATA NO DATA NO DATA 1.02E~04

5881888

DATA NC DATa NO DATA LT E-24

838

§88

ln 9.09E~11 NO DATA 3.528-12 CATA MO DATa NC DATA 2.67E~10
"l L1.41E-Q0F wNO DaTa 3.77€~0% DATA WO DATA NO DATA T.T6E~0%
”2 8.45€~10 ™O CaTa 2.4TE~11 OATA NO DATA NO DATA 1.40€-0%

* Reference 3, Table E-l1l.

0DOM, Hatch  REV.1
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TABLE 2.2-8 CONT'D
INGESTION DOSE FACTORS FOR ADULTS*
(MREM PER PCI INGESTED)

Page 2 of 3

wUCL I0E BOME LIVER T.000v THuYROIC CIONEY LUNG Gl-LLl

Yy % 2.68E-CY NO DATA T.40E~L1 NO DATA NO DATA NO DATA 8.50€-05
iR 9 3.04E~-08 9.7SE-CY 6.60E~09 NO DATA 1.53E-08 NO CATA 3.09€~-0%
In 7 168E~09 3.398-10 1.55E~10 NO DATA S.12E~10 NO DATA 1.05€~06

N8 9 G6.22E-09 D A6E~0F 1.86E-09 NO DATA 3.42E-C9 NO DATA 2.10E-0%
no " NO CATA 4.316~06 B.20E~0T7 NO DATA 9. 36-086 NO DATA 9.99€-0¢
TC 99m 2 . 4TE~10 ¢.985~10 B8.89E~09 NO DATA 1.06E~08 3.426~10 4.13E-Q7
Tciol 2.94E~10  3.66E~1C J.59E-09 %O DATa 6.59E-09 1.87E~-10 1.10€6=-21
W10} 1.85E~07 NO DATaA T.97€~08 NO DATA T.06E~CT NO DATA 2.16E~0%
RUL0S 1.54E-08 wNU CATA 6.08E-09% NO DATA L.99E~0T7 NO DATA F.42E-08

RULOS 2.75€=06 NO DATA J.48E-0T7 NO DATA S.31E-06 NO DATA 1.78E~04
AGLIO® 1.,80E~CT L.40E-27 R.79E-08 NO DaTa 2.91E-07 NO DATA 6.04E~05
TEL25M  2.6%E-06 9.T71E-07 3.59C~07 8.08E-27 1.09€~05 NO CATA 1.07T€E=-Q5
TEL2T® G.TTE~-086 2.420~06 B.2%E-0T7 1.73E-06 2.75€-05 NO DATA 2.27E-0S
TE127 L I0E~0T7 3.95E~08 2.38E~08 B.15E~08 4.48E-07 NO DATA 8.68E~-008
TEL29% 1.1SE~05 4.29%-06 1.A2E~06 1.95E-06 4.80E~05 NO DATA $5.79€-05

TE129 3.IGE=08 1.18E=08 T.65E~09 2.41E~-08 1.32E-07 NO DATA 2.37€-08
TCI31™  1.73E~06 0.46C5-0T7 7T.09E~07 1.34E~06 B.5TE~06 NO DATA 8.40E~0%
TEL3 L.97E~Q8 8.232-09 $.22E-09 1.62E-08 B8.43E-08 NO DATA 2.79E~-C9
TELX2 2.52E=06 1.63E-06 1,.55E~06 1.80E-C6 L1.5TE~O0S NO DATa T.T1E~0S
I 13 T.56E~0T 2.23E-086 B.80E-0T7 1.89E-C& 3.48E-06 NO DaTA 1.926~-086
1 151 4. 16E~CH S5.9%E~06 J.41E-O06 1.95€-03 1.02E-05 NO DATA 1.57€-06
1132 2.03E-0T7 S.643E-07 1.90€~07 1.90€~05 8.65L-07 NO DATA 1.02€-07
1 1 1o42E=06 2.4TE-086 7.53E-0T7 3.63E-04 4.31E-06 NO DATA 2.22€E-0¢
I 13 1.065-07 2.88€E~-07 1.03E~07 &,.99E-086 4. S58E~O0T7 NO OATa 2.51€~10
T 138 4.63E=-0T7 1.16€-06 4.28E-0T7 7.65E-05 1.88E-C6 WO CATA 1.31E~-0s
C3134 6.22E~C5 1.48E-06¢ 1.21E-04 NO DATA 4.T9E~05 1.59€E-05 2.59€-06
(598 1 6.51E~06 2.57E-0S5 1.85E-05 W~O DATA Lo43E~05 1.96E~06 2.928-06¢

cs1y? To9TE-CS 1.09E~04 T.14E-05 ~NO DATa J.T0E~05 1.23E-05 2.11E-0s
Csie 5.52E~08 1.C9E~0T7 S.40E-08 NO DATA S.01lE-08 T.91E~09 A.56%5E~-1)
Salde P.70E~08 G .V1E~11 2.84E-09 NO DATA S.40E-11 D.92E~-11 1.728-07

0DCM, Hatch REV.1
287M/0152%, 05/11/84




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

Page 3 of 3

WUCLILE BONE LIvER ¥.a00v THYROID  RIDWEY LUNG Gl=tL!
B8Als0 2.030~-0% 2.5%5-08 |1.)3E-06 NO DATA B.0TE~09 1.46E~08 4.18(-0%
LIZE N S T1E=08 V.56C~11 1.59€-09 NO DATA JuIIE=-IL  2.02E~11 2.228-17
LI ¥ 2.13E~08 2.19E=11 1.346-09 wNO DaTA Le8SE=11 1.24E~11 13.00F-24
LAls0 2.500=09 1.263-09 3.33E~10 NO DaATa NO DATA NO DATa 9.256-0%
LAleZ L128E~10 35.825~11 1.45E-11 NO DATA NG DATA NO DATA 4. 25%€-07
cEls} 9.36E~09 0.33E~09 7.18C-10 NO DATA 2.94E-09 MO DATA 2.42€-0%
CEls) 1.65€=C9 1.22E-06 1.35€-10 NO OATA S.3TE~10 NO OATa 4.55E-0%
CElse A.ABE-OT 2.04E8-07 2,.62E-08 NO CATA 1.21E-07 wNO OAT2 L.65E-04
PR14) 9.20E~09 3.693-09 4.56E~10 NO DATA 2.13E~-09 NO DATa 4.CIE~05
PRIss J3.01E=11 1.255~11 1.54E~12 WO DaTa T.05€~-12 NO DaTa .33-18
NOL&T 6.29E~CY  T.27E~09 4,.)15E~10 WNO DATA 4.25€E-09 N0 DATA 3.49E~0%
. 197 L1.03E~CT B8.016-08 J.01E-98 NO Carla NO DaATA NO DATA 2.828-0%
NP239 LolPE=0% 1.17C~10 @ .4%E-11 ~O DATA 3.65E~10 NO DATA 2.40E-0%
0DCM, Hatch  REV.1 2.0-49
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TABLE 2.2-9
EXTERNAL DOSE FACTORS FOR STANDING ON CONTAMINATED GROUND*

ELEMENT

H=3
C-14
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
Zn=69
Br-83
Br-84
B8r-85
Rb-86
Rb-88
Rb=-89
Sr-89
Sr-91
Sr-92
Y-50
Y=-91M
Y-91
Y-92
Y-93
Ir-95
Zr-97
Nb=-95
Mo=-99
Tc=99M
Te-101
Ru=103
Ru=-105
Ru-106
Ag-110M
Te=-125M
Te=12M
Te=127
Te-12M
Te-129

*Reference 3, Table E-6

0DOM, Hateh  REV.1
2877M/01524, 05/11/84

(mrem/hr per pci/m

TOTAL BODY

0.0

0.0

2.5(E-08
0.0

2.2(E-10
5. 80E-09
1.1CE-08
0.0

8.00E-09
7.00E-09
1.7CE-08
0.0

30 m-09
1.50E-09
4.00E-09
0.0

6' 4(:°ll
1.20e-08
0.0

6. m‘lo
3.50E-09
1- 5@‘08
5.60E-13
7.10E-09
9.0CE-09
20 M-lz
3.80E-09
2.40E-11
1.60E-09
5.70E-10
5.00E-09
5- ﬁ-09
5.10E-09
1.90E-09
9.60E-10
2.70E-09
3.60E-09
4,50E-09
10%‘09
1.80E-08
3.50E-11
1.10E-12
1.00E-11
7.70E-10
7.1CE-10

2.0-50

2)

SKIN

0.0
0.0
2.90E-08
0.0
2.60E-10
6.80E-09
l.n.oe
0.0
9.40E-09
8.20E-09
2.00E-08
0.0

4,30E-09
1.70E-09
4,60E-09
0.0
9' ﬁ-ll
c.0
7.20€E-10
4,00E-Q9
1.80E-08
6. ﬁ‘lB
8.30E-09
. 1.00E-08
2.60E-12
4,40E-09
2.70E-11
1.“‘09
7.80E-10
5.80E-09
6.40E-09
6.00E-09
2.20E-09
1.10E-09
3.00E-Q9
4,20E-09
5.1&‘09
1.80E-09
2.10E-08
4,80E-11
1 on-lz
1.10E-11
90 u‘lo
8.40E-10



Te=131M
Te-131
Te-132
1-130
I-131
1-132
I-133
I-134
I-135
Cs=134
Cs-136
Cs=137
Cs~138
Ba-139
Ba-140
Ba-141
Ba-142
La=-140
La=-142
Ce-141
Ce-143
Ce~l44
Pr-143
Pr-l44
Nd=-147
w-187
Np=-239

0DCM, Hatch REV.1
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TASLE 2.2-9 (Continued)

TOTAL BODY

8.40E-09
2.20E-09
1.70E-09
1.40E-08
2.80E-09
1.70E-08
3.70E-09
1.60E-08
1.20E-08
1.20E-08
1.50E-08
4,20E-09
2.10E-08
2.40E-09
2.10E-09
4,30E-09
7.90E-09
1.50E-08
1.50E-08
5.50E-10
2,20E-09
3. 2(:-10
0.0

2.(&‘10
1.00E-09
3.10E-09
9.50E-10

2.0-51



Milk Consumption Rate,
Uyp (liters/year)

Meat Consumption Rate,
Upp (kg/year)

Fresh Leafy Vegetation
Consumption Rate,
Uy (kg/year)

Stored Vegetation

Consumption Rate,
Uye (kg/year)

Breat Rate
(m”/year

*Refe ance 3, Table E-5.

0DOM, Hatch  REV.1
287MW/01524, 05/11/84

TABLE 2.2-10

INDIVIDUAL USAGE FACTORS*

INFANT

330

1400

2.0-52

CHILD TEENAGER ADULT
330 400 310
41 65 110
26 42 64
520 630 520
3700 8000 8000



STABLE ELEMENT TRANSFER DATA*

TABLE 2.2-11

ELEMENT Fm = MILK
(Cow)
H 1.0E-02
c 1.ZX-02
Na 4,0E-02
P 2.5%-02
Cr 2,.22-03
Mn 2.5€-04
Fa 1.7€-03
Co 1.0E-Q3
Ni 6.7E-03
Cu 1.4£-02
Zn 3.9€-02
Rb 3.0E-02
Sr 8.0E-04
Y 1.0E-05
lr 5.0E-06
Nb 2.5%-03
Mo 7.5€-03
Te 2.5%-02
Ru 1.0E-08
Rh 1.0E-02
Ag 5.0E~-02
Te 1.CE-03
1 6.0E-03
Cs 1.2&-02
Ba 4,0E-04
La 5.0E-06
Ce 1.0E-04
Pr 5.0£-06
Nd 5.0E-06
W 5.0E-04
Np 5.0E-06

*References 3, Table E-l.

0DOM, Hatch REV.1
2877MW/0L524, 05/11/84

Frn = MILK
™ GoAT)

1.7E-01
1.0E-01
4.0E-02
Z.5E-01
2.26-03
20£’0‘
1.3E-04
1.0E-03
6.7E-03
1.3-02
3.9€-02
3.0E-02
1.4E-02
1.0E-05
5.0E-06
2.5%-03
7.5E-03
2.5€-02
1.0E-06
1.0E-02
5.0E-02
1.0E-03
6.0E-02
3.E-01
4,0E-04
5.0E-06
1.0E-04
5.CE-06
5.0E-06
5.0E-04
5.0E-06

2.0-53

Fp = MEAT

1.2&-02
3.1E-02
3.0E~02
4,602
2.4E-03
a.m.04
4.0E-02
1.%-02
5.3-02
8.0E-03
3.0E-02
3.1E-02
6.0E-04
4.6-03
3.48-02
2.8£-01
8.0E-03
4.0E-01
4.0E-01
1.5€-0%
1.7E-0¢
7.7E-02
2.9%€-03
4.0E-03
3.2-03
ZQG.OA
1.26-03
4,7-03
3 3E-03
1.3%-03
2.0E-04



TABLE 2.2-12

SITE-SPECIFIC (OR DEFAULT) VALUES TO

BE USED IN PATHWAY FACTOR CALCULATIONS

(Supports Section 2.2.2.b)

The critical receptor is an infant exposed to the inhalation, ground-plane,
and grass-cow-milk pathways.

Parameter
Inhalation

(BR)a

0DCM, Hatch

2877W/0152w, 05/11/84

REV.1

Description

Breathing rate for infant

Inhalation dose factor for
infant

Shielding factor due to structure

Ground plane dose factor
(Same for all age groups)

Feed consumption rate for cow
Milk consumption rate for infant
Ingestion dose factor for infant
Pasture grass areal density
Stored feed areal density

Fraction of year that cow grazes
on pasture

Fraction of total feed that is
pasture grass while cow is on

pasture

Absolute humidity of the atmosphere

2.0-54

Value

1400 n /year
Table 2.2-1

0.7
Table 2.2-9

50 kg/day
3302 /yr
Table 2.2-5
0.7 kg/n?
2.0 kg/n?

1.0

l.o
8.0 gm/m?



TABLE 2.2-13

SITE-SPECIFIC (OR DEFAULT) VALUES TO
BE USED IN ADDITIONAL PATHWAY FACTOR CALCULATIONS

Parameter
Inhalation

(BR),
(OFA); 5

Grass-Cow-Meat

Garden Vegetation

0DCM, Hatch REV.1
287m/0152w, 05/11/84

(Supports Section 2.2.2.c)
Description

Breathing rate for age group
Inhalation dose factor for age group

Feed consumption rate for cow
Meat consumption rate for age group
Ingestion dose factor for age group

Pasture grass areal density
Stored feed areal density

Fraction of year that cow grazes
on pasture

Fraction of total feed that is
pasture grass while cow is on
pasture

Absolute humidity of the
atmosphere

Garden vegetation areal density

Leafy vegetation consumption rate
for age group

Stored vegetation consumption rate
for age group

Fraction of annual intake of
leafy vegetation grown locally

Fraction of annual intake of
stored vegetation grown locally

Absolute humidity of the
atmosphere

2.0-55

Value

Table 2.2-10

Tables 2.2-1 =~
2.2=4

50 kg/day
Table 2.2-10

Tables 2.2-6 -
2.2-8

0.7 kg/m?
2.0 kg/nf

1.0

1.0
8.0 gn/m3

2.0 kg/mf
Table 2.2-10
Table 2.2-10
1.0

0.76
8.0 gm/m’



Parameter
Grass=-Goat-Milk

TABLE 2.2-13
(Continued)

Description

&

Yo
(NL),_J.

0DCM, Hatch

287M/0152w, 05/11/84

Feed consumption rate for goat
Milk consumption rate for age group
Ingestion dose factor for age group

Pasture grass areal density
Stored feed areal density

Fraction of year that goat grazes
on pasture

Fracticn of total feed that is
pasture grass while goat is on

pasture

Absolute humidity of
the atmosphere

2.0-56

Value

6.0 kg/day
Table 2.2-10

Tables 2.2=5 =
2.2-8

0.7 kg/m?
2.0 kg/m

1.0

1.0
8.0 gn/m>



2.3 METEOROLOGICAL MODEL

2.3.1 ATMOSPHERIC DISPERSION

Atmospheric dispersion may be calculated using the appropriate form of the
sector averaged Gaussian model. Gaseous releases are considered to be either
elevated or at gJiound-level. Included in the ground-level category are
releases from the Reactor Building Vent (Unit 1), the Reactor Building Vent
(Unit 2) and the Recombiner Building Vent (Unit 1). Releases from the main
stack are considered to be elevated.

2.3.1.a Ground Level Releases

X/Q The sector-averaged annual average relative concentration at any
distance in the given sector.
ik (sec nf?)

2.032 § Kr gk Nqu r sz

(2Ar)l/2 divided by the numter of radians in a 22.5° sector
(& /16).

Plume depletion factor for all radionuclides other than noble gases
at a distance r shown in Figure 2.3-3. For noble gases the
depletion factor is unity. Only depletion Dby deposition is
considered since depletion Dy decay would be of little significance
at the distances considered.

Terrain recirculation factor corresponding to a distance r taken
from Figure 2.3-2.

Number of hours the wind of wind speed class j is directed into tnhe

given sector during the time atmospheric stability category k
existed. These values may be obtained from Table E.4-8 of
Reference 5.

Total hours of valid meteorological data recorded for all sectors,
wind speed classes, and stability categories from Table E.4-8 of
Reference 5.

ODOM, Hatch REV.1 2.0-57
2877W/0152w, 05/11/84




Distance from the point of release to the receptor location

(meters).

\

Wind speed (mid-point of wind speed class j) at ground level
(m sec?) during atmospheric stability k.

= The vertical standard deviation of the plume concentration
distribution considering the initial dispersion within the building
wake .

@} +/2m)t?

Vi )

The vertical standard deviation of the plume concentration
distribution (meters) for a given distance and stability category k
as shown in Figure 2.3-1. The stability category is determined by
the vertical temperature gradient ATA z (°C/100m).

The lesser of

= 3.1416
= Maximum height of adjacent plant structure (47 meters).

tlevated Releases

The sector-averaged annual average relative concentration at any
distance in the given sector for radionuclides other than noble

gases.

2\
iLKexo (-r?/Z%K )

2.032 K 3 §,
o ik K Nujr GZK

The plume depletion factor taken from Figure 2.3-4.
elevated release this factor is stability dependent.

Height of main stack (120 meters).

ODCM, Hatch REV.1
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= Number of hours the wind of wind speed class j is directed into the
giver. sector during the time atmospheric stability category K
existed. These values may be obtained ‘rom Table E.4-7 of
Reference 5.

Wind speed (mid-point of wind speed class j) at the height of
release h (m sec’!) during atmospheric stability k.

Total hours of valid meteorological data recorded for all sectors,
wind speed classe', and stability categories from Table E.4-7 of
Reference 5.

The remaining symbols are the same as those previously defined.

when considering the direct gamma radiation from an elevated finite plume the

constants B, and Vi defined in Section 2.1.2 for each identified noble gas

i
radionuclide are calculated using the following:

mrad/yr
pCi/sec

l'l?jkz

b s a 1
KZ L zfik 2ia o I(r)bo.* . mrem/yr

N U; exp (= uyly) uCl/sec

—

A numerical constant representing the aggrega.ed numerical
constants and unit conversions.

2.1 x 1@
The number of photons of energy corresponding to the th energy
group emitted per transformation of radionuclide i

(number/transformation).

The energy absorption coefficient in air for photon energy E;

(meters™* ).

0DOM, Hatch  REV.1
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E,' = The erergy assigned to energy group £ (MeV).

MY = The tissue energy absorbtion coefficient for photons of energy
E (crgnt).

Td = The tissue density thickness taken to represent the total body dose
(5gmem?).

1.1 = An average ratio of the tissue to air absorbtion coefficients over

the energy range of interest. The ratio converts dose (rad) to
dose equivalent (rem).

= The results of numerical integration over the plume spatial
distribution of airborne activity; this value is dependent on
atmospheric stability, downwind distance, and gamma energy.

I(x')id.

The above mentioned integral is used in representing the summation of the dose
rates from all the points (the concentration within a differential volume
element) of a distributed source (plume). For the sector-averaged Gaussian
model the integral is given by:

- 12 12
1 _Bﬂﬁam‘L.(L‘ +2Z) ] G2 ep[u (B +2) JLd oz
‘e, F et

B = Build-up factor.

2
where

=1 - ku(l? + z’)l/2

" = Total absorbtion coefficient for air (meters™').

« = (u=u a):‘u a'

L = Horizontal distance from the receptor to the differential volume
element .

ODOM, Hatch REV.1 2.0-60
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z = The vertical distance from the receptor to the differential volume
element .

G(z) = A function relating the variation of radionuclide concentration
with neight for a given differential volume element.

= exp [- (z=h)P /2qz=] + exp [=(z+h)? /202‘]

2 Ldl dz = The differential volume element of the integral (the %
is subsequently factored out of the integral leaving L dL
dz).

A derivation of the model describing the gamma dose rate from a finite
elevated plume is found in Chapter 7 of Reference 10. Numerical methods for
evaluating the dose integral are found in Appendix F of Reference 3 in the
form of two computer code listings. The first listing performs the
integration wusing a Gauss-Legendre quadrature; the other utilizes a
Newton-Cotes formulation. Details of these two methods may be found in
Reference 9.

2.3.2 RELATIVE DEPOSITION

Relative deposition per unit area is given Dy:

0/Q = The sector averaged annual average deposition at any distance for a
given sector.

- 1 2.55K0 N (1)
r

where

2,58 = The inverse of the number of radians ir a 22.5° sector

(2n/16)° 1.
Kt = Terrain recirculation factor described in previous section.
0DCM, Hatch REV.1 2.0-61
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D = Depositicn rate at a given distance taken from Figure 2.3-5 for
ground-level releases and Figure 2.3-6 for elevated releases.

= The number of hours the wind is directed into the sector of

n

K
interest for a ground-level release or for an elevated release
during which time stabilty category k exists. These values may be
found in Tables E.4-7 and E.4-8 of Reference 5.

N = The total hours of valid meteorological data.

0DOM, Hatch REV.1 2.0-62
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FIGURE 2.3-1
Vertical Standard Deviation of Material in a Plume (o Z)'
(Letters denote Pasquill Stability Class)

- = 2
ma—
£ 4
7
A
A
"FHP‘
4% / / e [//"r
1oL :AX e - - =
- = T 1
! A J /V / 11
: ; 9%l
y y
. égl rQV/W m/ e
| V.4 /. v ~ | ]1
V)/( i1
A
/
; |
0.1 1.0 " 100
C PLUME TRAVEL DISTANCE (KILOMETERS)
Range of Vertical Range of Vertical
Category Temperature Gradient (°C,100m) Temperature Gradient (°F/100ft)
A AT/AZ < -1.9 AT < -1.0
8 -1.9 < AT/AL < -1.7 -1.0 < AT < -0.9
c -1.7 < AT/AZ < -1.5 -0.9 < AT < -0.8
D -1.5 < AT/AZ < -0.5 -0.8 < AT < 0.3
E -0.5 < AT/AZ < 1.5 -0.3 < AT < 0.8
F 1.5 < AT/AZ < 4.0 0.8 < AT < 2.2
G 4.0 < AT/AZ 2.2 < AT
*Reference 8
0DCM, Hatch  REV.1 2.0-63
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FIGRE 203-2
Open Terrain Recirculation Factor*
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*Reference 7
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FIGURE 2.3-3
Plume Depletion Effect for Ground-Level Releases
(All Atmospheric Stability Classes)

FRACTION REMAINING IN PLUME
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*Reference 8
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FIGURE 2.3-4
Plume Depletion Effect for Greater Than 100-m Releases
(Letters denote Pasquill Stability Class)
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Reference 8
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FIGURE 2.3-5
Relative Deposition for Ground-Level Releases
(All Atmospheric Stability Classes)

i
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Reference 8
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FIGURE 2.3-6
Relative Deposition for Greater Than 100-m Releases

(Letters denote Pasquill Stability Class)

104
UNSTABLE (A 8.C)|
\\
10-5
/ A
-+ #/NEUTRAL (D
[ —

RELATIVE DEPOSITION RATE (PER METER)
TN
N \

STABLE (E.F,G)
NO DEPLETION
107
4
fl
10-8 / i
0.1 10 100 100.0 200.0
PLUME TRAVEL DISTANCE (KILOMETERS)
Reference 8

ODOM, Hatch REV.1
287m/0152%, 05/11/84

2.0-68

| PRI



2.4 DEFINITIONS OF GASEDUS EFFLUENTS PARAMETERS

Section of
Definition Initial Use

Numer of photons of energy corresponding to the &Lth 2:.3.1
energy group emitted per transformation of radionuclide i
(number/transfomation).

administrative allocation factor for gaseous
effluent pathways.

maximum height of the adjacent building.

constant wr.ich includes the air dose factor, for each identi-
fied noble gas radionuclide, accounting for the gamma
rajiation from an elevated finite plume (mrad/yr per uCi/sec).

Build up factor

monitor reading of a noble gas monitor corresponding to
associated grab sample radionuclide concentrations.

monitor reading of tne noble gas monitor at the alamm set-
point concentration.

deposition rate at a given distance taken from Figure 2.3-5
for ground-level releases and Figure 2.3-6 for elevated
releases.

dose to an organ of indiviy '3 om radioiodines,
tritium, and radionuc. o ticulate form with

half-lives greater thar =ight ways (mrem).

organ dose rate at time of release (mrem/yr).

ODOM, Hatch  REV.1
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Term Definition

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

oss = limiting dose rate to the skin of the body of an
individual in an unrestricted area which is 3000
mrem/year.

Dt = total body dose rate at time of release (mrem/yr).

Dha = limiting dose rate to the total body of an indivicual
which is 500 mren/year.

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

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

0/Q = the sector averaged relative deposition for any
distance in a given sector.

(D/Q')vp = annual average deposition parameter for the location
of controlling (critical) receptor for plant vent
releases.

O/, = L.9x 1072 m~2 in the NNE sector.

(D/Q')sp = annual average degasition parameter for the location of
controlling (critical) receptor for main stack releases.

(157'0"')sp = 6.9 x 10'°m? in NNE sector.

£ = energy assigned to energy group & (MeV).

h = elevated release height (m).

0DCM, Hatch REV.1 2.0-70
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Section of

Initial Use

2:.210

2.1.1

2.2.1.a

2.1.1

2.2.2.a

2.2. 2Ia

2.3.2

2.2.2.0

2.2.2.0

2.2.2.0

2.2.2.b

2.3.1

2. 3'1

L‘i-’a 5



Section of
Term Definition Initial Use

= the results of numerical integration over the spatial 2.2.1
distribution of an elevated finite plume.

§ = plume depletion factor for all radionuclides other than
noble gases at distance r.

Gk = plume depletion factor for all racionuclides other - S R
than noble gases at a distance r for the appropriate
stability class k (radioiodines and particulates).

K = a constant associated with the Ki and vi calcu~ > 0. 0 |
lation representing a combination of constants and
unit conversions.

K = total body dose factor due to gamma emissions from 2.1.1°

radionuclide i (mrem/year per uc1/m3) from
T‘Dle 2.1-1.

K = terrain recirculation factor. 2.5l

L = horizontal distance from ground-level receptor 2.1:1
to the volume element considered as a point source

in the evaluation of I(r)n -

L = skin dose factor due to beta emissions from radionuclide 2.1.1
i (mpem/yr per uCi/m>) from Table 2.1-l.

-

M = air dose faét.:or due to _gat.ma emissions from radionuclide 2.l1.1
i (mrad/yr per uCi/m>) from Table 2.1-1.

n = number of hours the wind of wind speed class j is 2.3.1
directed into the given sector during the existence
of atmospheric stability class k.

0DCM, Hatch REV.1 2.0-71
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Section of
Definition Initial Use

air dose factor due to beta emissions from noble gas 2:2-2.8
radionuclide i (mrad/yr per uCi/mS) from Table Z.1l-l.

number of hours meteorclogical conditions are
observed to be in a given wind direction, wind-

speed class j, and atmospheric stability class k.

total hours of valid meteorological data.

dose parameter for radionuclide i, (mrem/yr per
LCi 7°) for the inhalation pathway from Table 2.2-1.

rate of release of noble gas radionuclide i
(uCi/sec) from the vent release pathway under
consideration.

rate of release of noble gas radionuclide i
(uCi/sec) from the main stack.

cumulative release of noble gas radionuclide i over
the period of interest uCi) from the vent release under
consideration.

cumulative release of noble gas radionuclide i over
the period of interest (uCi) from the main stack.

cumulative release of radioiodine, tritium or
material in particulate form from plant vent releases
over the period of interest (uCi).

cumulative release of radioiodine, tritium or
material in particulate form from the main stack over
the period of interest (uCi).
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Section of

Definition Initial Use

distance from t“e point of release to the receptor
of interest for dispersion calculations (meters).

pathway-specific, individual age-specific, organ dose
factor for radionuclide i, pathway p, organ j, and age
group a, (mrem/yr per uCi/mB) or (mz-mrem/yr per
uCi/sec).

monitor reading per mrem/yr to the skin for vent
releases.

monitor reading per mrem/yr to the skin for stack
releases.

monitor reading per mrem/yr to the total body for vent
releases.

monitor reading per mrem/yr to the total body for stack
releases.

vertical standard deviation of the plume with
building wake correction.

the vertical standard deviation of the plume concen-
tration distribution considei.ng the initial dis-
persion within the building wake.

vertical standard deviation of the plume (in meters),
for a given distance for ground level releases under
the stability category k indicated by 4T/az, from
Figure 2.3-1.

0DCM, Hatch  REV.1
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Term

ATAZ

ujk

J.

"
vp

Definition

vertical temperature gradient used to determine the
atmospheric stability category (°C/100m or °F/100 ft.).

tissue density thickness taken to represent the total
body dose (5 gmcni?).

total absorbtion coefficient for air (m™!).
energy absorbtion coefficient for air (m'!).

the tissue energy absorbtion coefficient for photons
of energy & (cmPgmi®).

wind speed (midpoint of windspeed class j) at the
height of release (h).

wind speed (midpoint of windspeed class j) at ground
level (m/sec) during atmospheric stability class k.

wind speed (midpoint of wind speed class j) at the
heignt of release, h, of an elevated release during
atmospheric stability class k.

constant, which includes the dose factor, for each
identified noble gas radionuclide accouting for the
gamma radiation from the elevated finite plume
resulting from the main stack release in mrem/year
per uCi/sec from Table 2.1-2.

pathway-dependent relative dispersion or deposition
in the unrestricted area at the location of the
controlling receptor associated with plant vent
releases.
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2.1.2
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Sect.lon of

Definition Initial Use

pathway-dependent relative dispersion or deposition r J By B
in the unrestricted area at the location of the

controlling receptor, associated with stack releases.
the sector-averaged annual average relative concen-

tration at any distance in the given sector.

the highest annual average relative concentration
at the site boundary when considering ground-level
releases.

6.8 x 10° sec/n® in the W sector.

the highest annual average relative concentration in
the unrestricted area associated with releases from
the main stack.

1.0 x 107 sec/o® in the W sector.

annual average relative dispersion parameter for the
location of the controlling receptor for plant vent
releases.

6.1 x 107 sec/n® in the NNE sector.

M, Hatch REV.1
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Section of
Definition Initial Use

annual average relative dispersion parameter for
location of controlling receptor for main stack
releases.

4.2 x 10 sec/m® in the NNE sector.

vertical distance from a ground-level receptor to
the volume element considered as a point source

in the evaluation of I(r)id. .
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2.5 GASEQUS RADWASTE TREATMENT SYSTEM

Figure 2.5-1 is a schematic of the Condenser Offgas Treatment System showing
the release points to unrestricted areas. This schematic is representative of

Unit 1 and Unit 2.
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FIGURE 2.5-1
Condenser Offgas Treatment System
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SECTION 3.
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Sampling locations as required by RETS 4.16.1 are described in Table 3.0-1 and
shown on maps in Figures 3.0-1 and 3.0-2.

There are no known drinking water users downstream of HNP. Therefore, the LLD
for I-131 in water need not be as stringent as that for milk.

The survey of milk animals is based on the requirement in Appendix I to 10 CFR
Part 50 that the licensee "Identify changes in the use of unrestricted areas
(e.g., for agricultural purposes) to permit modifications in monitoring
programs for evaluating doses to individuals from principal pathways of
exposure."” The consumption of milk from animals grazing on contaminated
pasture and the consumption of vegetation contaminated by airborne radioiodine
are major poteritial sources of exposure. Samples from milk animals are
considered a better indicator of radiociodine in the environment than
vegetation. Because sufficient milk samples frequently are not available
within five miles, vegetation samples will be collected also.

Grass is available almost year-round, whereas leafy vegetation is available
only for eight months of the year at best. The sampling stations for grass
are located near the site boundary in two sectors with high offsite D/Q values
where it might be practical to establish a vegetation plot. The highest
offsite D/Q for each individual sector occurs approximately at the site
boundary.

Although either fish or clam samples may be collected from the river, fish
samples are preferred because the maximum dose commitment to a member of the
public as a result of liquid effluents is through the fish consumption pathway.

ODCM, Hatch  REV.1 3.0-1
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Sediment will be collected annually because shoreline recreational areas are
under water and therefore not in use approximately half the year.

Allowing deviations from the sampling schedule is based on the recognition of
unavoidable practical difficulties which, in the absence of the allowed

deviations, would result in violation of the RETS.
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TABLE 3.0-1
RADIOLOGICAL ENVIRONMENTAL SAMPLING LOCATIONS

LOCATION  DESCRIPTIVE LOCATION DIRECTION DISTANCE SAMPLE
NUMBER (MILES) TYPE (1)
Roadside Park WNW 0.8 D
Eﬁ Inner Ring N 1.9 D
102 Inner Ring NNE y 8. D
103 Inner Ring NE 1.8 AD
104 Inner Ring ENE 1.6 D
105 Inner Ring E 3.6 0
106 Inner Ring ESE 1.1 ov
107 Inner Ring SE 1.2 AD
108 Inner Ring SSE 1.6 D
109 Inner Ring ) 0.9 0
110 Inner Ring SSW 1.4 0
111 Inrer Ring SW 0.9 D
112 Inner Ring WSW 1.0 ADV
11 Inner Ring “ 1.1 0
114 Inner Ring WNW 1.2 0
115 Inner Ring Nw 1.1 D
[ Inner NNW 2 AD
hﬁ. N —:4 ;
Upriver WA - "
17 Downr iver E - R
N 5.0 ']
202 Outer Ring NNE 4.9 D
203 Outer Ring NE 5.0 0
204 Outer Ring ENE 4,9 D
205 Outer Ring E 7.2 D
206 Outer Ring ESE 5.0 s
207 Outer Ring SE 4.3 D
208 Outer Ring SSE 4.7 0
209 Outer Ring S 4.4 )
210 Quter Ring SSW 4.3 0
211 Outer Ring SW 4.5 0
212 Outer Ring WSW 4.4 D
213 Outer Ring ~ 4.3 D
214 Outer Ring WNW 5.4 0
215 Outer Ring NW 4.5 0
Quter NNW 4,8 0
ﬁf Toomos alfnl School N 8.2 L
304 State Prison ENE 11.3 AD
304 State Prison ENE 10.8 ™
309 Baxley Substation S 10.0 ADV
311 Jonnsor: Brothers SW 9.1 M
0DOM, Hatch  REV.1 3.03
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TABLE 3.0-1
(CONTINUED)

TABLE NOTATION:

1. Sample Types
A - Airborne Radiocactivity
D - Direct Radiation

M - Milk
R - River (fish or clams, shoreline sediment, and surface water)
V - Vegetation

* Station 170 is located at approximately 0.8 miles for riverwater, 1.l
miles for sediment and clams, and 0.9 miles for fish.

Station 172 is located at approximately 2.3 miles for riverwater, 0.5
miles for sediment and clams, and 1.7 miles for fish.

The location from which riverwater, and sometimes clams and sediment may
be taken can De rather precisely defined. O0Often, however, the sampling
locations for clams have to be extended over a wide area to obtain a
sufficient guantity; even then the quantity may not be sufficient. High
water adds tn the difficulty in obtaining clam samples; high water might
also make an otherwise suitable location for sediment sampling
unavailable. A stretch of the river on the order of a mile or so is
generally needed to obtain adequate fish samples. The mile locations
given above represent approximations of the locations about which the
catches are taken.
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FIGURE 3.0-1
RADIOLOGICAL ENVIRONMENTAL SAMPLING LOCATION MAP
(SITE PERIPHERY)
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FIGURE 3.0-2 (PART 2)
RADIOLOGICAL ENVIRONMENTAL SAMPLING LOCATION

(BEYOND THE SITE VICINITY)
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FIGURE 3.0-2 (PART )
RADIOLOGICAL ENVIRONMENTAL SAMPLING LOCAT [ON MAP

(BEYOND THE SITE VICINITY)
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SECTION 4.0
TOTAL DOSE DETERMINATIONS

For the purpose of implementing RETS 3.15.2.5 (Unit 1) or 3.11.2.5 (Unit 2),
total dose determinations will be made by calculating doses due to liquid
effluents in s cordance with RETS 3.15.1.2 (Unit 1) and 3.11.1.2 (Unit 2); by
calculating doses due to gaseous effluents in accordance with RETS 3.15.2.3
(Unit 1) ang 3.11.2.3 (Unit 2); and by cambining direct radiation doses based
on direct radiation measurements with these effluent doses to determine total
dose to a real individual. Methodology for calculating ingividual doses due
to liquig effluents was presented in Section 1.2. Methodology for calculating
individual doses due to gaseous effluents was presented in Section 2.2.2.D.
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SECTION 5.0
POTENTIAL DOSES TO MEMBERS OF THE PUBLIC
DUE TO THEIR ACTIVITIES INSIDE THE SITE BOUNDARY.

For the purpose of implementing RETS 6.9.1.9, an assessment of potential doses
to MEMBERS OF THE PUBLIC due to their activities within the SITE BOUNDARY will
be performed if circumstances have changed such that any of the limits of RETS
3.11.2.2 (Unit 2), 3.11.2.3 (Unit 2), 3.15.2.2 (Unit 1) or 3.15.2.3 (Unit 1)
are exceeded. The locations of concern within the SITE BOUNDARY are the
Roadside Park, the Camping Area, Recreation Area and the Visitors Center. The
relationships between annual average atmospheric dispersion of airborne
radioactive materials at various locations are as follows:

Estimated Occupancy Factor
Location X/Q (Sec/m) (by an individual during a year)
Site Boundary 3,26 x 10°° 100%
Critical Receptor 6.10 x 10~/ 100%
Roadside Park 3.74 x 107° < 0.1% (2 hours)
Camping Area 3.36 x 107° < 0.6 % (48 hours)

Visitors Center 1.00 10~° < 0.1 % (4 hours)

Recreation Area 6.71 107 2.4 % (208 nours)

In the event that any limit of RETS 3.11.2.2 or 3.15.2.2 is exceeded, an
assessment will bDe performed considering direct radiation dose to an

individual resulting in submersion in the ground level plume. This assessment
will take into consideration the annual average dispersion parameters and the
estimated occupancy factor stated above, or a more precise value if available,
for the locations of interest.

0DCM, Hateh  REV.1
2878W/0152w, 05/11/84




In the event that any limit of RETS 3.11.2.3 or 3.15.2.3 is exceeded, an
assessment will bDe performed considering the internal dose to an individual
due to inhalation of airborne radicactive materials suspended in the ground
level plume. This assessment will take into consideration the annual average
dispersion parameters and the ectimated occupancy factor stated above, or a
more precise value if available, for the locatiors of interest.

If none of the limits discussed above is exceeded, potential annual doses to
an individual at the Visitors Center are not expected to exceed 0.001 mrem due
to inhalation and 0.01 mrem due to direct radiation; potential doses to an
individual at the Roadside Park are not expected to exceed 0.001 mrem due to
inhalation and 0.01 mrem due to direct radiation; potential doses to an
individual at the Camping Area are not expected to exceed 0.003 mrem due to
inhalation and 0.06 mrem due to direct radiation; potential doses to an
individual at the Recreation Area are not expected to exceed 0.002 mrem due to
inhalation and 0.05 mrem Jue to direct radiation.

These values are based on annual average dispersion parameters and the
estimated occupancy factors stated above. Occwii'ny factors for the Visitors
Center, the Roadside Park, and the Camping Area are based on activities
observed at these locations over the last several years. The occupancy factor
for the Recreation Area is based on anticipated use of this facility.
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