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THREE MILE ISLAND UNIT 1 NUCLEAR GENERATING STATIONK

Londonderry Township, Pennsylvania

Fhree Mile Island Unit 1 is a pressurized water reactor (PWR). It produces over 800 net mega
wilts of electricity, enough to supply approximately 500,000 homes. The plant is located in Lon
v Township, Dauphin County, about 10 miles south of Harrisburg, Pennsylvania

Construction of the plant began in 1965, TMI-1 was placed in commercial operation in Septem
ber 1974, The plant has a Babeock and Wilcox nuclear steam supply system. The one-million
horsepower turbine-generator was supplied by General Elsctri¢, the wchitest-engincer was Gilbert
ASsOCiates and the construction was performed by United Engineers wrd Construction

IMI-1 operated from 1974 10 1979 at a capacity factor of 77 pevesnt, TMI-1 was shutdown from
1979 10 October 1985 while undergoing hearings and chang e in response to the TMI-2 accident

Fhree Mile Island Units 1 and 2 are owned by three subsidiaries of the General Public Utilities
system. Metropolitan Edison Company owns 50 percent, and Pennsylvania Electric Company and
Jersey Central Power and Light Company each own 25 percent. The plant is operated by GPU
Nuclear Corporation —- another subsidiary of General Public Uzilities Corporation. GPU Huclear
Corporation also is the licensed operator of TMI-2 and the Oyster Creek Nuclear Generating Station
in Forked River, New Jersey. GPU Nuclewr's headquarters are in Parsippany, New Jersey

I'here are more than 900 people in GPU Nuclear devoted to TMI-1 activities — iaciuding 700
located fuli-time at TMI-]

The plant’s fuel core contains 177 fuel assemblies with a total of 90 tons o uranium. The plant
consumes about eight pounds of uranium a day during full power operation. \bout one-third o1 the

core is replaced during refueling outages
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ANTRODUCTION

The OFFSITE DUSE CALCULATION MANUAL (ODEM) im & supporting document of the GPUNC Three
Mile leland Nuclear Station Technical specifications. The ODEM describes the
methodology and parameters to be used in the calculation of off site doses due toO
radioact.ve liguid and gaseous effluents and in the caleuletion of liguid and geasecus
effluent monitoring instrumentation alarm/trip setpoints. The ODCM gontaine & list and
graphical description of the speci‘ic sample locations for the radioiogicel
environmental monitoring program. L'quid and Gaseous Radwaste Treatment System
configurations are also included.

The ODOM will be maintained at the plant for ¢ a8 & reference guide and training
documen* of accepted methodologies and calculations. Changes in the caleviation methode
or parame.ers will be incorporated into the ODCM in order to assure the ODOM represents
the present methodology in all applicable areas. GPUNC initiated changes to the ODOM
will be implumented in accurdance with the TM! Technical Specifications.

The ODCM follows the methodology and models suggested by NUREG-013) (Reference 1), and
Regulatory Guide 1.109, Revision 1 (Reterence 2) for calculation of off site duses due
to plant effluent relesses. Simplifying assumptions have been applied in thie manual
where applicable to provide & more workable document fo: implementation ef the
Radiclogical Effluent Control requirements.

GPUN implements the TMI Radiclogical Effluent Control Progran and Reguiatory Guide 1.21

(Semiannual Padiocactive Effluent Releass Report) requirements by use of computerised
systens to determine TMI eftliuent releases and update cumulative effluent doses.

1-5 2098¢
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3.0 LIQUID EFFLVENTS

1'1

kigiid Bffivent Monitor Set Foints

The liguid effiuent line monitors are et such that the sneentration(s) of
radionuciides in the ligquid effluente will not exceed the concentration
limite specified in 10 CFR 20, Appendix B Table 11, Col 2. Table 1.2 and
Pigure 3.2 Jiet Liguid Effiuent Release Points and their parameters and &
Liguid Release Pathway Diagram reepectively.

To meet the above limit, the alarm/trip set pointe for liquid effluent
monitors and flow measuring devices are set in accordance with the following
eguationt

gttt «¢ (eg 1.1)
F+t

where:

€« the effluent concentration linit implementing 10 CFR 20 for the site, in
uei/ml,

¢ » the set point. in pCi/ml, of the ligquid effluent monitor measuring the
radioactivity concentration in the effluent line prior to dilution and
release. The net point ie proportional to the maximum volumetric flow
of the effiuent line and inverwely proportional to the minimal
volumetric flow of the dilution stream pius the effluent stream. The
alert set point value ie set to ensure that advance warning ocouvs prior
to exceeding any limite. The high alarm set point value ie such that if
it were exceeded, it would result in conoantrations exveeding the 10 CFR
20 limite for the unrestricted area.

f « flow set point as messured &t the radistion monitor location, in volume
per unit time, but in the same unite as F below. Discharge flow ranges
and flow recorder designations are lieted in Table 1.2,

F = flow rate of dilution water measured prior to the release point, in
volume per unit time. On site dilutien minimal flows are listed in
Table 1.2,

The set point concentration is reduced such that concentration contributions
from multiple release points would not combine to exceed 10 CFR 20 limits.
The set point concentration ie converted to set point scale unite using
appropriate radiation monitor salibration factors.

This section of the ODCM ie implemerted by the Radiation Monitor System Set
points procedure and for patch releases the Releasing Radioactive Liquid
Waste protedure.

1-6 2088c
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™1 has three regquired liguid radiatien monitors. These are RM-L6, RM-L10,
and RM=L1Z. These liguid release point radiation monitore and sample pointse
are shown in Table 1.2, RM=L7, the ™I outfall radistion monitor is also

listed.

1.2.1

1.2.2

AN-L6

RM-L6 i¢ an off line eystem, monitoring radioactive bateh
discharges from the TMI-1 liquid radwaste systen (nee Figure 1.2).
These batch releases are sampled and analysed per site procedures
prior to releass. The reiease rate ie based on relsasing one of
two Waste Evaporator Condensate Storage Tanks (WECST) at lase than
108 MPC for each identified radionuclide, including conservative
default values for Sr-89, Sr-90, and Fe-66. Thie ensures this
batch release will meet the following equation:

(€,/Mpc,) « 0,10, (eg 1.2)
where: Ci « diluted concentration of the i*" radionuclide,
MPC, = The most limiting concentration for that

radionuclide in the unrestricted area (10 CFR 20,
App. B, Table II, Col. 2). A value of 3E~3 uCi/ml
for dissolved and entrained noble gakes shall be
used,

The set pointe for RM-L6 are set for each relesss pased on the

monitor response to each radienuclide identified in the gamma scan
sample results as follows:

(1.8)% (8L (uCi/ee) *(CPH/uCi/ee) ] + (CPMy,) = ALERT CPM

(2.0)% (B4 (uCi/oc), (CPM/uCL/ee),) + (CPMy,) = HIGH ALARM 'PM

where: (uCi/ee), « positively i¢ ntified rudionuclides
(CPM/uCi/ee), = RM-LE sensitivity to radionuclide i.
(CPMy ) « RM-L6 background prior to batch release

A high alarm on RM=Lé will close valve WDL-V=287 and terminate any
WECST relesses to the environment.

!!.i !')

RM=L12 i# an off line system, monitoring combinud releases from the
Industrial Waste Treatment System/Industrial waste Filtration
System (IWTS/IWFS). These set points are based on the maximum
release rate from both IWTS and IWFS slnultaneously, (eee

Figure 1.2) & minimum dilution flow rate, and 0% MPC for I-13),

17 2098¢
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which i# the most limiting radionuclide at an MPC level of 3E-7
yCi/ml. These inputs are used in eguation 1.1 to determine the
pPM~L12 Migh Alarm set point. The alert set point is then 508 of
the High Alarm set point. A high alarm on RM-L12 wi.l ciose IWTH
and IWPS release valves and trip release pumph Lo StOp the releass,

1.3.3 BMoRAO

RM=L10 i# & Nal detector submerged in the TMI-l Turbine Bulilding
Sump (see Figure 1.2). The set pointe are based on the caloulated
RM-L12 e@t point concentration, since the TBS dischargee directly
to the IWTS, whieh in turn discharges to the Susquehanna River.
Theretfore, the concentration from the Turbine Building Sump should
not exceed the set point caloulated for the IWTE/IWFS release
osoint. This monitor's high alarm will isolate power to the TBS
SUmMp PUmps O tErminate reileases to the IWTS.

on of i

™I liguid effluent relesses are controlled to less than 1.0 MPC by limiting
the percentage MPC allowable from the two T™I liguid release points. RM~L6
and effluent sampl.ng limits bateh releases to less than or egual to 108 MPC,
and RM-L13 and effluent sampiing limite releases to less than or equal to 50V
MPC for 1-131.

These radiat.on monitor set points aleo include built in meter error iLactore
te further ensure that TMI liguid effluent releases are less than 1,0 MPC to
the environment,

The radioactivity content ©f each batch of radicactive liguid waste ié
determined prior to release by sampling and analysis in accordance with
section 11, Table 4.22-1, The resulte of pre-relesse anslyees are used with
the calculational methods in Section 1.1, to assure that the goncentration at
the point of release is maintained within the limite of Control 3.22.1.1 in
T™I-1 Technical Specifications.

Post-release analyeis of samples composited from patch releases are performed
in sccordance with Section II, Table 4.22-1. The results of the previous
post-release analyeis shall be used with the calculational methods in the
ODOM Lo aspure that the concentrations at the point of release were
maintained within the limite of Control 3.22.1.1.

The redicactivity concentration of liguidse discharged from continuous release
points are determined by collection and analysie of samples in accordance
with Section 1I, Table 4.22-1. The results of the analysis are used with the
calculational methods of the ODCM to assure that the concentration at the
poirt of release is maintained within the limite of Control 3.22.1.1.
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2.3 Liguid Bffivents - 10 CFA 80 Appendix i

The dose from Liguid effluents resulits from the consumption of fish and
drinking water. The location of the nearest potable water intake is PP&L
prunner 1siand Steam Electric Station Located downstream of THI., The use of
the fiow of the Susguehanna River as the dilution fiow is justified based on
the complete mixing in the river prior to the firet potable water supply,
adeguately demonetrated by flume tracer die studies and additional liguid
effiuent release studies conducted using actual TMI-1 tritium reieapes.
Other pathways contribute negligibly at Three Mile 1sland, The dose

cont “Abution from all redionuciides in liguid effluents released 1o the
unrestricted area is salculated uaing the following expressiont

| ]
Dose 5 » I T (&%) K (€) X [ (MW, X ‘k) ‘AR, X *:Th’)l (o 2.1)
L3

where!

Dose 4 = the cumulative dose commitment to the total body or any organ, 3,
from the liguid effluents for .he total time period, in mrem.

At « the leagth of the time period over which €, and f are
averaged for all liguid releases, in hours.

€, » the average concentratior of radionuclide, &, in undiluted liquid
effiuent during time period At from any liguid release, in uCi/ml.

NOTE: For Fe-85, Sr-89, Sr-90, prior to batch releases conserva~
tive concentration values will be used in the initial dose
caloulation based on similar past plant conditions. LLD
values are not used in dose calculations.

- - - -

f » wundiluted liguid waste flow, in gpm.
F0 = plant dilution water flowrate, in gpm
FR & river flowrate, in gpm,
DF = dilution factor as & result of mixing effects in the near field of

the discharge structure of 0.2 (Reference 2, Table A-2) or taken to
be 5 based on the inverse of 0.2.

AW, and AF,, = the site-related ingestion dose commitment factor to the total
“ °  bpody or any organ, j, for each identified principle gamma ani
peta emitter, in mrem/hr per uCi/ml. AW is the factor for the
water pathway and AF is the factor for the fish pathway.
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are determined by the following eguationt

0

Values for AW,

AN, = (1.1488) x () x (DFy) (eq 2.2)

where!
1,145 = (1,086 poi/pei) x (1.0B3 mi/kg) * (8760 hr/yr)
U, * Water consumption rate for adult from Reg. Guide 1.109 (Rev. 1),
taken to be 730 kg/yr.

pr,, = ingestion dose conversion factor for radionuclide, i, for adulte
total body and for 'worst case’ organ, 9, An mrem/pCi, from

Table 2.1 (Reg. Ouide 1.109 [Rev. 1})

Values for AF,, are determined by the followini equation:

AP, = (1.14K8) x (U,) x (DFy) x (BF,) (eq 2.2.2)

where!
1.1485 = detined above

U, « adult fish consumption, assumed to be 21 kg/yr from Reg. Guide
1,109,

DF,, « ingestion dose conversion factor for radionuclide, i, for
adult total body and for "woret case' organ, j, in mren/pci,
from Table 2.1 (from Reg., Guide 1,109 (Rev. 1]).

BF = Bicaccumulation fartor for radionuclide, i, in fish, in pCi/ky
per pCi/l from Table 2.7 (Reg. Guide 1,109 (Rev. 1)),

1-1% 2088¢
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Liguid Radwaste Treatment System Controls 3.27.1.3 requires that appropriate
portions of the liguid radwaste treatment system shall be used to reduce the
radioactive materiale in liguid wastes prior to their discharge when the
monthly projected doees due to the liguid effluent releases from each unit to
unrestricted areas (see Figure §«3) would exceed 0.06 mrem to the total body
or 0.2 mrem to any organ in any calendar month. The following calculational
method is provided for performing this doge projection.

At least once a calendar month, the total dose from all liguid releases for
the month will be integrated. An estimated projected dose for the next month
will be determined based on plant operation and the integrated dose for the
previous month, If this estimated projected dose exceeds 0.06 mrem total
body or 0.2 mrem any organ, appropriate portions of the Liguid Radwaste
Treatment System shall be used to reduce radioactivity levels prior to
release,
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Alter ive D Calculation thodo

A &n alternative, models in, Or based upon, those presented in Regulatory
Guide 1.10" (Rev., 1) may be used to make a comprehensive dose assessment .
pefault parameter values from Reg. Guide 1.109 (Rev. 1) and/cr actual site
specific data would be used where applicable.
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TABLE 2.
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Page 1 of 3
INGESTION DOSE FACTORS FOR ADULTS®
(MREM PER PCI INGESTED)

NUCLIDE __BONE ==~ __LIVER 7. BODY  THYROID  _KIDNEY  _LUNG Siciil
H 3 NO DATA 1,06E-07 1,068~07 1.088+07 1.06E-07 1.08K~07 1.088+~07
NA 24 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.708-08 1.70E~06
CR 81 NO DATA NO DATA 2.66E-09 1,59E-09 6.B6E~10 3.638~09 6.698-07
MN 64 NO DATA 4.57E-06 6.728~07 NO DATH 1.36E-06 NO DATA 1.408-08
MN 56 NO DATA 1.15E-07 2.048-0F NO DATA 1.46E~07 NO DATA 3.678-06
YE &5 2.78E~06 1.90E-06 4.43E-07 NO DATA NO DATA 1.06E~06 1.09E-06
FE 59 4.J4E~06 1.02E~-08 3.91E-06 NG DATA NO DATA 2,85E~06 3,40E-086
co S8 NO DATA 7.45~07 1.67E-06 NC DATA NO DATA NO DATA 1.81E~08
co 60 NO DATA 2.14E-06 4.72E-06 NO DATA NO DATA NO DATA 4.02E~08
NI 63 1., 30E-04 $.01E~-06 4.36E-06 NO DATA NO DATA NO DATA 1.88E-06
NI 65 §.28E+07 6.86E~08 3,13E~08 NO DATA NO DATA NO DATA 1.748~06
U 64 NO DATA 8.33E~08 3.91E-08 NO DATA 2.108~07 NO DATA 7.10E-06
IN 65 4.B4E~00 1.54E-05% 6.,96E~06 NO DATA 1.03E-06 NO DATA 9.70E-06
IN 6% 1.03E~08 1.97E~08 1.37E~09 NO DATA 1,28E=08 NO DATA 2.,968-09
B 82 NO DATA NO DATA 4.02E~08 NO DATA NO DATA NO DATA 5.79E~08
BR 84 NO DATA NO DATA §.21E-08 NO DATA NO DATA NO DATA 4.098-13
BR 8% NO DATA NO DATA 2.14E-08 NO DATA NO DATA NO DATA LT B-24

RB 86 NO DATA 2.11E-08 9.83E~06 NO DATA NO DATA NO DATA 4,16E~06
RB 88 NO DATA 6., 06E~08 3,21E~08 NO DATA NO DRTA NO DATA B.36E~19
RE &9 NO DATA 4.01E~08 2.,822~08 NO DATA NO DATA NO DATA 2.33E-21
SR 8% 3,08E-04 NO DATA 8.84E-06 NO DATA NO DATA NO DATA 4.94E-08
SR 90 7.88E~03 NO DATA 1.86E~03 NO DATA NO DATA NO DATA 2.19E-04
SR 91 §.67E-06 NO DATA 2.29E-07 NO DATA NO DATA NO DATA 2.70E-06
SR 92 2.18E-06 NO DATA 9.30E-08 NO DATA NO DATA NO DATA 4.26E-08
Y 90 §.62E-09 NO DATA 2.588-10 NO DATA HO DATA NO DATA 1.02E~04
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TABLE 2.1 (Cont'd)
LIQUID DOSE CONVERSION PACTORS (PCP)i P,
Page 2 00 3
INGESTION DOSE FACTORS FOR ADULTS®
(MREM PER PCI1 INGESTED)
Wb _BoME _AGvER_ L BODY  DNGAei» MDNEC _igme SLLLL
Y §iM 9.098-11 NO DATA 3.628~12 NG DATA NG DATA NO DATA 2.672+10
Y 9l 1.418+07 NO DATA 2,772-00 NO DATA NGO DATA NO DATA 7. 68=08
Y 92 p.4BE~10 NO DATA 2.472-11 NO DATA NO DATA MO DATA 1.48E+-08
Y $3 2.,688-09 NO DATA 7.40E~11 NO DATA NO DATA NO DATA £.508-08
P4 1 3,04R+~08 $. 78808 6.600-090 NO DATA 1.638-08 NO DATA 3.00E-08
F4 . 1.6BE~00 3.39E~10 1.58E-10 NO DATA 6.128-10 NO DATA 1.06E-04
NB §% 6.328~09 3 ‘Gl'b' 1.86E~09 NO DATA 3.42E~09 NO DATA 2.108-086
MO 9% NO DATA 4,318-06 £.20E~07 NO DATA $.76E-06 NO DATA 9.99E-06
TC POM 2:.478-10 6.98E-10 B.BRE-CY NO DATA 1.06e~08 3,428-10 4.138~07
T 101 2.548+)0 3.66E~10 3.59E~09 NO DATA 6. 69E~09 1.87E~10 1.3\ 3=21
RU 103 1.BBE-0" NO BATA 7.97E~08 NO DATA 7.06£~07 NO DATA 2.16E~08
RU 108 1.548~00 NO DATA 6.0BE~00 NO DATA 1.988-07 NO DATA 9.428~06
RU 106 2.7858~06 NO DATA 3.488-07 NO DATA £.31p-06 NO DATA 1.78E-04
A 110M 1.,60E~0" 1,402-07 6.79E-08 NO DATA 2,91E-07 NO DATA 6.04E~08
8B 1286 1.798~06 2.00E-08 4.268-0" 1.028-09 0.0 1.38E-06 1,97E~08
TE 128M  2.68E~08 9.718~0" 3.80E-0" 8.068~07 1,09E+056 NO DATA 1.072-05
T O12TM 6,778-06 2.42E+06 £.258-07 1.738~06 2.75E~08 NO DATA 2.278-05
e 127 1.308=07 3,98E-08 2.38E-08 B.15E~08 4.4BE-0D7 NO DATA 8.68BE-06
TE 120M  1.18E-08 4.298-06 1.82E-06 3.958-06 &4.B0E~0B NO DATA &,.79E~086
T 129 3,148-08 1.138E~0B 7.68E~0% 2.418-08 1.32E-07 NO DATA L.37E-08
TE 131M 1.738-06 B.468~0" 7. 088=0"7 1.348-06 B.57E~06 NO DATA 8.40E~05
T 13 1.972-08 B.23E~00 6.22E-00 1.62E~08 B.63E-08 NO DATA 2.79E~09
™ 132 2.52E-06 1.,638-06 1.53E-06 1.80E-06 1.57B=08 NO DATA 7.718-086
I 3130 7.66E-07 2.238+06 g,80R-07 1.898~04 3.4BE-06 NO DATA 1.,928-06
1 13} 4,16E~06 £.98E~06 3.41E~06 1.96E=03 1.02E-085 NO DATA 1.57E~06
b 132 2.038~0" £.43E-0" 1.908+07 1.90E~08 B.65E~07 NO DATA 1.02E-07
1 133 1.428+06 2.47E-08 7.538+0"7 3,638~04 4.31E~06 NO DATA 2.228-06
b 134 1,068+0" 2.88E-07 1.038-07 4.998~06 4.5BE~D7 NO DATA 2.51E-10
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LIQUID DOSE CONVERSION FACTORS (DCP): _BE.,
Page 3 of 3
INGESTION DOSE FACTORS FOR ADULTS®
(MREM PER PCI INGESTED)
NUGLIDE  __DONE LIveR_ _g. BoDY  THYRolp  _Kipwry  _LUNG GItRL
: 138 4. 43E-07 1.16E~06 4.,28E~07 7,68E~C5 1.86E~06 NO DATA 1.31E~06
cs 134 6.228~08 1.4BE~04 1.218-04 NO DATA 4,79E~08 1.89E~08 2.59E-06
C8 136 6.81E-06 2.578-08 1.858-086 NO DATA 1,427=086 1.96E-06 2.92E-06
cs 137 7.978-0% 1,09E~CA4 7.14E-08 NO DATA 3.70E~08 1,238-06 2.11E-06
cs 138 §.52E~08 1,09E-07 6.40E~08 NO DATA 8.01E-08 7.91E-0%9 4.65E-13
BA 139 9.70E~08 v.91E=11 2.84E~09 NO DATA 6.458-11 2,92E-1) 1.728-07
BA 140 2.03E-058 2.552-08 1.33E-06 NO DATA 8.678-09 1.46E-08 4.18E~05
BA 141 4.71E-08 3.56E-11 1.89E~09 NO DATA 3.312-11 2.02E~11 2.228-17
BA 142 2.138-08 2.19E-11 1.34E~09 NO DATA 1.,85E~11 1.24E~11 3.00E~26
LA 140 2.50E-09 1,268-09 3.,33E-10 NO DATA NO DATA NO DATA 9.25E~086
LA 142 1.28E-10 $.828-11 1.45E~11 NO DATA NO DATA NO DATA 4.25E-07
CE 141 9,36E~09 6.33E~09 7.188~10 NO DATA 2.94E~09  NO DATA 2.42E-08%
CE 143 1.65E-09 1.22E~06 1,35E-10 NO DATA §.37E~10  NO DATA 4.568~086
CE 144 4,88E-07 2.04E-07 2.628-08 NO DATA 1.21E-07 NO DATA 1.68E-04
PR 143 9.20E-09 3,69E-09 4,56E-10 NO DATA 2.13E<09 NO DATA 4.03E~08
PR 144 3.01E-11 1,26B-11 1.83E-12 NO DATA 7.08E-12 NO DATA 4.33R~18
ND 147 6.29E-09 7.278=09 4.35E-10 NO DATA 4,25E-09  NO DATA 3.49E-08
w187 1.03E-07 8.61E-08 3.01e-08 NO DATA NO DATA NO DATA 2.82E-08
NP 239 1,19E-09 1.17e-10 6.48E~11 NO DATA 3,65E~10  NO DATA 2,40E-05

pose factors of internal exposure are
and include the dose commitment over a ]

Reference 2.

obtained from NUREG-0172, ODCM Reference 6.

=17

for continuous intake over a one-year period
O-year period; from Reg. Guide 1,109,
Additional dose factor for nuclides not included in

this table may be
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TABLE 2.2

BIOACCUMULATION FACTORS, BF,

NCE OF SITE-SPECTFIC DATA*
(pCi/kg per pCi/liter)

BIOACCUM! 10N FACTORE TO USED IN

ELEMENT E18H
H 9.0E~0C1
c 4.6E+03
NA 1.0B402
CR 2.0E+02
MN 4.0E+02
FE 1.0EB+02
¢o 6.0E-01
N1 1.0E+02
cv §.0E8+01
N 2.0E403
BR 4,2E+02
RB 2.0E+03
SR 3.0B+01
Y 2.5E+01
ZR 3.3E+00
NB 3.0E+04
MO 1,0E+01
TC 1.5E+01
RU 1.0E+03%
RH 1,0E+01

**8B 1.0E+00
TE 4.0E+02
1 1.5E+01
cs 2.0E+03
BA 4.0E+00
LA 2.58+01
CE 1.,0E+00
PR 2.5E+01
ND 2.58+0)
W 1.28+03
NP 1.0E+01

FRESHWATER
INVERTEERATE

’ . °"°1
9.1E+03
2.0B402
2.0B+03
9.0E+04
3.28+03
2.08+02
1.08+02
4.08+02
1.0E+04
3.38+02
1.0E+03
1.0B+02
1.0E+03
6.7E+00
1.0E+02
1.0E+01
§.0E+00
3,0E+02
3.0E+02
1.0E+00
6.1E+03
§.,0E+00
1.0E+03
2.,0B+02
1.08+03
1.0B+C3
1.0E+03
1.0E+03
1.08+01
4.08402

Bloaccumulation factor values are taken from Reg. Guide 1.109, Table A-lj,

Reference 2.

§b biocaccumulation factor value ie taken from EPRI NP-3840, Reference 7.

1-18
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3,0 QU2 F NT W A YSTEM

3.1 pescription of the Liquid Radioactive Waste Treatmens System (see Figure 3.1)
3.1 Reactor Coolant Train

' Water Sources - (3) Reactor Coolant pleed Tanke (RCBT)
-« (1) Reactor Cocolant Drain Tank (RCDT)

b, Liguid Processing - Reactor Coolant Waste Evaporator (see
Figure 3.2)
~ Demineralizers prior to release

C. Liguid Effluent for Release - (2) Waste Evaporator Condensate
storage Tanke (WECST)

d. pilution - Mechanical Draft Cooling Tower (O=60k gpm)
« River Flow (ZE7 gpm average)
3.3.2 Miscellaneous Waste Train
a. water sources: =~ Auxiliary Building Sump
« Reactor Building Sump
- Miscellaneous Waste Storage Tank
- Laundry Waste Storage Tank
« Neutralirer Mixing Tank
~ Neutralizer Feed Tank
- Used Precoat Tank
- Borated Water Tank Tunnel Sump
- Heat Exchanger Vault Sump
~ Tendon Access Galley Sump
- gpent Fuel Pool Roowm Sump

b. Liquid Proceseing - Miscellaneous Waste Evaporator, MWE
\see Figure 3.2)
- Demineraliters prior to release

e Liquid Effluent for Release - (<) waste Evagorstor Condensate
storage Tanke (WECST)

d, pilution - Mechanical Draft Cooling Towers, MDCT (0=60k gpm)
-« River Flow (2E7 gpm average)

3.2 operapility

The Liguid Waste Treatment System &e described in Section 1l of the Final
safety Analysis Report ie considered to be operable when one of sach of the
following pieces of eguipment ie available to perform its intended function:

a) Miscellaneous Waste Evaporator (WDL-21B) or Reactor Coolant Evaporator
(WDL=21A)

1-19 20986¢



3.3

b) Waste Evaporator Condensate Demineraliser (WDL=K3 A or B)

¢) waste Evaporator Condensate Storage Tank (WDL=T 11 A or B)

d) Evaporator Condensate Pumps (WDL-P 14 A or B)
Representative Sampling Prior te Discharge

All liguid releases from the Liguid Waste Treatment Syetem are made through
the Waste Evaporator Condensate Storage Tanke. To provide thorough mixing

and & representative sampls, the contents of the tank are recirculated using
one of the Waste Evaporator Condensate Transfer Pumps.

1-20 2098¢
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4.0 ASEOUS EIFTF POIN
4.1 Nobl fn

The gaseous effluent monitor set pointe are eotablihed for each gasecud
effluent radiation myirn* to assure concentratione of radionucliides in
gaseous effluenth do not exceed the limite set forth in 10 CFR 20, Teble 4.1
and Figures 4.1, 4.2, 4.3, 4.4 list Gaseous Effluent Relesse Pointe and their
aspociated parametere and & Gaseous Effluent Release Pathway Diagram,
respectively.

The selL pointe are establiehed to satiety the more restrictive set point
concentration in the following two equations:

800 » ¥ (e,)(r)(l‘)(DV) feg 4.3.1)
i

and

3000 > ¥ (o)) (L + 1.1 I,)(bv)(!) (eg 4.1.2)
i

woaere:

¢, *= set point concentration, in uCi/ec
F » gasecus effluent flowrate at the moniter, in cc/mae (Table 4.1)

K, » total body dose factor, in mrem/yr per pei/m’ from Table 4.2

Dv » highest sector annual average atmospheric dispersion factor (X/Q)
At the unrestricted area boundary, in sec/m’, from Table 4.3 for
station vent releases and Table 4.4 “‘or all other releases,
(Condenser off gas, ESF FHR, and ground releases). Maximum values
presently used are 4.19E-7 sec/m’ at sector SE for station vent, and
1.16E~5 sec/m’ at sectors N and WNW for all other releases.

L, = skin dose factor due to beta emissions from radionuclide i, in
mrem/yr per uCi/m’ from Table 4.2.

M, = air dose factor due to gamma emissions from radionuclide 4, in
mrad/yr per uCi/m’ from Table 4.2.

1.1 = mrem ekin dose per mrad ailr dose.
500 = annual whole body dose limit for unrestricted areas, in mrem/yr.
3000 = annual skin dose limit for unrestricted areas, in mrem’'yr

The eet point concantration i further reduced such that the concentration

contributions from multiple release pointe would not combine to exceed
10 CFR 20 limite

b
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The set point concentration ie converted to set point scale units on each

radiation monitor ueing appropriste celibration factore.

This section of the ODCM Le implemented by the Radiation Moniteor System Set

Points procedure and the procedure for Releasing Radicactive Gaseous Waste,

¢.2 particulate and Radioiodine MONiLOr*

- - - -

- PR T——————— e b

$e* pointe for monitors which detect radionuclides other than noble gases are
aluo established to assure that concentrations of these radionuclides in
gasecup effluents do not exceed the limite in 10 CFR 20.

Set pointe are established #o as toO satiefy the following equations!

1800 > £ (e,)(P)(P,)(DV) (0g 4.2)
i

where!
¢, = set point concentration, in uCi/ee
F « gaseous effluent flow rate at the moniter, in ce/sec (Table 4.1)
P, = pathway dose parameter, in mrem/yr per pCi/m’ for the inhalation

pathway trom Table 4.5. The dose factors are based on the actual

individual organ and most restrictive age group (infant). Reference:
Nm0°0133 5-2.1.

- - -

NOTE ! Appendix A containe P, calculational methode'agy. |

- -

1800 » annual dose limit to any organ from particulates «nd radioiodines and
radionuclides (other than noble gases) with half lives greater than
eight daye.

Dv « the annual average atmospheric dispersion factor for the worst-case
pector; maximum X/Q, in sec/w’', for the inhalation pathway at the
unrestricted area., Dispersion factors may be read or interpolated
from Table 4.3 for relesses from the station vent and Table 4.4 for
a1l other releases. Maximum values of X/Q presently used are 4.198-7
sec/m’ for station vent, at sector SE, and 1.16E-% sec/m’ for all other
releases, at sectore N and WNW,

The set point concentration is further reduced such that concentration

contributions from multiple release pointe would not combine to exceed
10 CFR 20 limite.

The set point concentration is converted to set point scale unite on each
radiation monitor usin~ apprepriate calibration factors.

i=24 20986¢
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this section of the ODCM is implemented by the Radiation Monitor Systams Set
points procedure and the procedure for Releasing padicactive Gaseous Waste.
4.3 Gaseous Effivent Release Pointe and Gaseous Radiation Monitor Datd

T™:-1 hae eight (8) rveguired effluent gaseoue radiation monitor:® These are
RM~A4, RM=AS, RM=AlS, RM=A6, RM=A7, RM-AS, RM-A® and RM-Al4. “epe gaeeous
release points, radistion monitors, and sample points are shown in Table 4.1.

4.3, RM=A4/RM-A6 Puel Handling and Auxiliary Building Exhaust

RM-A4 i@ the particulate, radioiodine and gaseous rad_ation monitor
for the TMI-1 Fuel Handling Building ventilation (see Figure 4.1
and 4.2). RM=-A6 ie the particulate, radiciodine, and gaseous
radiation monitor for the TMI-1 Auxiliary Building Vertilation (see
Figure 4.1). High alarme on RM=A4 or RM=A6 noble ¢ as channe. 5 !
initiate shutdown of the related building ventilation air supj
syeten. These two radiation monitors concurrently will satisfy
requiremente for the Station Vent release point in place of RM~AB.

4.3.2 RM-A8 Station Vent.iation Exhaust

RM-A® i@ the particulate, radicoiodine and gaseous radiation monitor
for the TMI-1 Staii»n Ventilation (see Figure 4.1 and 4.2). This
in plant effluent radiation monitor also hae an associated sampling
panel with sampling lines located pefore the sample filters. High
alarm on RM-A8 noble gas low channel will initiate shutdown of the
station Ventilation air supply eystema. (The Fuel Handling and
Auxiliary Building Ventilation). This radiation monitor satisiies
requiremonts for *- “tation Vent release point in place of RM-A4
and RM-AE.

4.3.3 RM~AS/RM-AlS Condwnser Off Gag Exhaust

RM-AS is the gaseous radiation monitor for the TMI-1 Condenser Off
Gas exhauet (see Figure 4.1 and 4.4). RM-ALS is the back up
gaseous radiation monitor for the T™I~-1 Condenser Off Gas exhaust
(see Figure 4.1 and 4.4). High alarme on RM-AS low channel or
RM-Alf® ruble gas channe.. will initiate the MAP~5 Radiociodine
Processor Station. Thase two radiation monitors together satisfy
requirements for the Condenser Off Gas release point.

4.3.4 RM~-A7 Waste Gas Decay Tank Exhaust

RM~A7 is the gaseous radiation monitor for the TMI-1 Waste Gae
Decay tanke (eee Figure 4.1 and 4.2). Thie in plant effluent
radiation monitor also has an associated sampling pancl. High
s.arm on RM A7 noble gas channel will initiate shutdown of the
Wee.e Gae Decay Tank release in progress. This radiation monitor
ear  afies regquirements for batch gaseous releasee to the Station
Vert release point.

1=-4% 2098¢c
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d:3 2 RM-AS® Reactor Building Purge Exhaust

RM-A9 ig the particulate, radioiodine and gaseous radiation monitor
for the T™I-1 Reactor Building Purge system (see Figure 4.1 and
4.3). Thie in plant effluent radiation monitor aleo hae an

assuci uted sampling panel with sampling linee located before the
gam .e filters. High alarm on RM-A9 noble gas low channel will

in < :ese shutdown of the Reactor Building Purge System. This
raciation ~ouitor satiefiee requirements for the Reactor Building
pPurge Lyeia -“rleaje point.

4.3.6 RM-Ai4 ESF PHB Ventilation System

RM=Al4 is the gaseous radiation moniter for the TMI-1 Emergency
safeguards Featuree (ESF) Fuel Handling Building Exhaust esystem
(soe Firgure 4.1 and 4.2). This in plant effluent radiation monitor
algo hae an aseociated eampling panel w.th sampling linee located
before ~he sampler filters. High alarm on RM-Ald noble gas channel
will initiate shutdown of the ESF Fuel Handling Building Exhaust
§y8t .m. This radiation monitor satiefies regquirements for the ESF
Fue. Hana ing Building Exhaust System release point.

control of Gaseous Effluert Releases

T™I gaseous effluent combined releases are controlled (per Control 3.32.23.1)
2, effluent sampling and radiation monitor pet points. These measures assure
that releases from the various vents do not combine to produce dose rates at
the site boundary exceeding the moet restrictive of 500 mrem per year to the
total body or 3000 mrem per year to the gkin, and 1500 mrem per year to the
thyroid. This ie done by restricting gimultaneous releases and by limiting
the dose rates that may be ¢ .atributed by the varioue vente at any time, The
various vent radiation monitor set puints are each based on fractions of the
above limite and do not exceed the above limite when summed toget.er. These
effluent radiation monitJyr el points are caleculated using the methodology
described in equations 4.1.1, or 4.1.2 arnd 4.2. The actual set pointe are
then listed in Reference 10.

The radiorctive content of each batch of gasecus waste i determined prior to
release by sampling and analyees in accordance with Section II Table 4.22-2.
The resu'-e ° ~-. -elease analyses are used with the calculational methods
in 4.1 and 4.2 to _=ure that the dose rates at the site boundary are
maintained below thy limite in Control 3.22.2.1.

post-release analyees of samples composited from batrh and continuous
releases are performed in accordance with section II Table 4.22-2., The
resu’ts of the Aanalyses are usecd to assure that the dose rates at the site
poundary are maintained within the limite of Control 3.22.2.1.
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6610-PLN-4200, 0.

Kevision ©
TARLE 4.2
DOSE_TACTORS FOR NOBLE GASES AND DAUSNTERS*
R
Total Body bota Gamme ALt Dota Alr
Doae Facter(a) 8xin Dose Fautorib) Dose Favtor Dose Factor
TR < S S a0 1 3
Radio.uel ide (mrem/yr par yCLe7 ) (mrem/yr par uCi/®™ ) (mrad/yr par pCi/8™ ) (mrad/yr per #i/eT )
Krefim 7.568-02%* i 1.938:0) 2.808002
Kr-05m L ARG 1. 46800 1. 230000 LT
Rr-0% 1608403 1. 340400 1. 728+ 0) 105800
K-8 5.92E+03 §.138403 61700 1,030 04
Rr-88 L ATE D4 2.3718+0) 1528404 2.93100
Rr-8% 1. 66E+04 1. 018404 1. 738404 1,061 +04
Rr-90 1. 56804 7.208+00 163804 7,83.¢03
Xe- il 9.158¢01 4. 76R0 02 1,968+02 5008400
Xo- 308 2.818¢02 $.948402 3.278402 1. 48p+0%
Xe-1)) .094E:02 3.068+02 3. 53Ke02 L 08800
Xe- 1150 3,328 0) 7.148402 3. 288+03 T, \uBe02
Xe-13% L. B1R+0) 1. 868+0) 100380 2.468+40)
Xe- 137 LoARE 0D L2284 04 1.548¢03 LaTEO4
Xe-L30 8.038+0) 400800 .21k 0) 4. 758400
Ar-4l 8. B4R 00 2.608+0) 9.308+0) 1,208:0)0

TDose [RCLOrs Are fOr ABRArsion sxposure irn uniform wemi-infinite cloud of noble gas radionuclices that may be Jetectsd in
gaseous effiuants. Dose factor valuws are taken fram Reguiatory Guide 1,308, Tavie b1, ODOM keference 2.

007,868:02 ¢ 7.86 ¥ 07 %,
(a) Total body dose ‘actor for gamma penetration depth of & ¢w into the body.

(b) 6kin dose facte At 4 tissue depth or tissus dens.ty thickness of 7 niﬂa.
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¢ ETATION VENT

b |

AIMOSPKIRIC DISPERSION FACTORS POR THRER MILE i
[} CE

TR 4

6610-PLN-4200.01

+ BECTOR AVERAGE K/'G (1N SEC/M (1N METERS ) BEASON - ANNUAL
| sporom | 610 313 | eoza | sen 7240 12067 24108 | 40228 $6218 | 73408 |
LR | 1.0a8e07 | 5.028407 | 2,988+07 | 1.938-0) | 1.398+07 | 5.528-00 | 1,818-08 | 5.028-09 | 1.808-09 | 1.098-09 '
U o | 1.00me07 | 7.19-07 | 3.488-07 j 2.008+07 | 1,008-07 | §.588-08 | 1.708-08 | 4.778-08 | 1.968-09 | 9.688-10 '
W | 1.128-07 | 1.788-07 | 3.268-'7 1 108807 | 1.218-07 | s.008-08 | 1.678-08 | 467008 | x.m-ooj?k 8.908-10 J
| ENE T 1.008-07 | 2.138-07 | 2.678-07 1.538-07 J 1.088+07 | 4.218-08 x.m-ooic.m-oo | 1.598-09 | 8.648-10 |
f, | 2.0 | 11807 | 1 s2m-07 ‘ 1.49K+07 1 1.068-07 | 4.638-06 | 1.828-08 , 5,108-09 | 2.468-09 | 1.508-09 '
| mas | 3.808-07 | 3.128-07 . z.m-o’? L 488<07 | 9.488<08 | 3.90K-08 | 1.50B-08 | 5.928-00 | 3.038-09 | 1.938-09
| a8 | eaeme0? | 270807 ‘ 2.538-07 [ 1,888-07 | 1.118:07 | 4.828-08 | 1.012-00 604800 | 3,308-09 | 2.228-09
r a8e l 2.908-07 | 2,622-07 | 2.885K-07 E L 40R-07 I 1.118-07 V‘ 5.020-00 | 1.9ek-08 | 6. 97809 l 2.94R-09 | 1.708-09 |
| s | 1.072+07 | 6.478-00 | 2.168-07 | 1,308~y c.ss;-oo | 4.08m-08 [ 1.408-08 | €.68-00 | 1.998-08 | 1,009 |
| saw | 6.18-08 | 4.168-08 | 1.86%-07 | 1.00-07 | 6.018-08 | 2.728-08 | 9.748-09 | 3.018-09 | 1.508-09 | 8.238-10
‘v | 8.768-08 | 1.348-07 | 1.708-07 L 1.088-07 | 6.93E+08 | 2.812-08 | 9.348-09 | 2.728-09 | 1.338-09 | 8.338-10 |
| wew | 8.828-08 | 3,788-07 | 5. 148-07 | 1,268+07 | 7.748-08 | 3.088-08 | 1.038-08 | ).248-09 | 1.298-09 | §.898-10
" L.188407 | 5.808-07 | 3.00K-07 zix.un-ov T 1.108-07 | s.zn-ooi 1.728-08 ‘l §.068<09 | 1.98E-09 | 1.252-09 “
.r i uu:ov 6.208-07 | :.:opov_[ 2.198-07 | 1.488-07 | 5.688-08 \ 1.'“-«1 6.325-08 | 2.168-08 | 1.348-09
T W | l.e2Ee07 | 5.678:07 | 3.178-07 ? 1.938-07 | 1.308-0? | s.67m-00 . 2.068-08 } 5.908-08 | 2,70E-09 | 1.458-09
{ o | 1.008-00 | §,778-07 ’ J.m«oﬂl 1.808-07 1.278-07 ' §,208-08 | 1.778-08 ]1 4.828-09 | 2.018-08 | 1.228-09
* STATION VENT DISTANCE
+ BECTOR AVERAGE D/Q (IN W™ %) (1N METERS ) SRASON - ANNUAL
(m | &0 203 | 402 | st | a0 | 12087 ‘ 24135 | e0228 56318 nmJ
1 N | 2.83m-08 | 8.728-10 | 4.84B-10 | 2.008-10 ‘ 2.508-10 '. 8.878-15 | 2.51K-31 | 4.98B-12 | 1.578-12 | 7.048-1) |
- | 2.098-09 | 1.008-00 | g.848-20 ‘“.ou-xo | 3.302-10 | 1.308-1 | 2.898-11 | 6.068-12 | 3.108-12 | un-nJ\
[ wp | 2.568-09 | 6.708-10 | 9.138-10 | 4.918<10 | 2.978-10 | 1.048-10 | 2.878-11 | 6.018-12 ] 1.998-12 ] §.208-13 |
N I 2.158-08 | 5.088-10 | 5.848-10 , 3.06E-10 X 2.088-10 | 0.308-11 | 3.228-11 | 8.418-13 | 1.608-12 ! "“"iLl
| s | 5.548-09 | 1.338-09 | 6.178-10 1 4.598-10 I 3.638-10 | 1.348-10 | 3.668-11 1 9.448-12 | 3.778-12 | 1.0m-12
BSE | 9.178-08 | 2.088-06 | 1.818-09 l 0.668-10 | 5.138-10 | 1.828-10 | 5.778e31 | 1.728-11 | 7.07M-13 | 4.078-12
5% Y: 1.228-06 | 2.888-09 i 1.848-09 { 1,028-09 | 6.858-10 | 3.608-10 | 8.30R-11 | 2.348-11 | 9.428-12 | 8.318-12
ssE | 7.808-00 | 1.628-09 l 1,008-09 l 5.098-10 | £A9B-10 | 1.87E-10 | 6.16B-31 | 1.6-11 | 8.678-12 2.838-12 |
R T ! f | '
1 § | 3.068-00 | 6.53E-10 | 6.278-10 E 3.898-20 | 3.328-10 | 1,068-10 | 3.088-11 | 6.108-12 | 2.738-12 | 1.238-12 |
1 s8W | 1.138-09 | 2.94E-10 1 4.198-10 ' 2.838-10 x.suqo] 5.388-11 T 1.888-11 | 3.918-12 | 1.64B-12 7.048-13 ]
f & | 1.198-09 | ).84B-10 \ 4.968-10 | 2.808-10 | 1.708-10 | 52410 ' L.6SE-11 | 3.628-12 | 1.498-12 | 8.128-13 1
ﬁr—m | 1.778:09 | 8.318-10 | 6.498-10 i 3.808-10 | 1.998-10 | 1.738-11 | oeeme1n | e.sem-12 | 1.e3me12 | 5.908-12
r W | 2.412-00 | 1.298-09 | 6.818-10 l 3,688-10 “ 2.968-10 Y 1.128-10 | 3.18-11 | 6.908-12 | 2.268-12 | 1.258-12
"T—m | 3,208-05 | 1.392-09 | 7.73E-10 | §.918-16 | 3.668-10 | 1.198-30 | 3.438-11 | 8.368-12 \ 2,398-12 x.zs-n_'l
{ﬁw | 3.258-09 | 1.238-08 | 7.39%-10 7! 422800 | 2.778-10 | 1.042-10 | 7.208-13 ", uu-uI 2.928-12 | 1.368-12 1.
5— WO | 1.988-09 | 9.888-10 | 5.71E-10 1 3.088-1C | 2.238-10 | 8.218-11 | 2.41E-11 | v.s3-12 | 1.728-12 | 9.008-13 |
DATA FPROM 1/1/78 THROUGH 12/31/86 USED IN CALCULATIONS
1-29 2098¢



* GROUND RELEASE

T 4.4

6610-PLN-4200.01
Ravision O

ATMSPRIC DISPERSION TACTORS FOR THMEE WGLE ISLANE

* SECTOR AVERAGE X/ (IN 8RO/ (1N METERS ) SEASON - AMNUAL ‘
SICTOR | 610 241) wiz | sen e | 12080 | 24438 '\ swa2s | SN ]1 72408 |

| L.368-08 | 1,138-06 | 2.9a8<07 | 3.008-07 | 2.308-07 §.748+08 | 3.488-08 | 9.288-08 | 3.820-08 I a.ou-cL]
WNE | 1.08%-08 | 1.30B<0f | 5.668-07 | 3.418-07 | 2.308-07 | 9.858-08 | 3.118-08 o.m-oo‘{ :.m-oﬂ 1.8¢%-09
W | 7.038-06 | 0.018-C) | $.43807 | 3.178-07 | 2.108-07 | 9.018+08 | 3.10H-08 | 6.878-08 | ).548-00 l 1.918-09
B | 7 148-06 | 0 648-07 | 4.888<07 | 2.438-07 i 1.978-07 | 7,028-08 | 2.648-00 “ c.m-ooﬁi_ 3.048409 | 1.668-09
5 fﬂu.cn-u | x.ou-ooT 5.488-07 | 3.918-07 T L.670+07 | 8.408-08 | 2.628-08 | 9.080-00 ] 478808 | 2.078-09
BSE | 6.918-06 | 0.028-07 | 449807 | 2.878-07 | 1.eme0r [ 7.208-06 | 2.778-08 L.A20-08 | $.848-00 | 3.688-09
8 | €.708-06 i 9.060-07 | 4.538-07 | 2.8:8-07 | 3.008-07 | 8.948-08 3.238-08 | 1.208-08 ] 6.198-C9 | 4.108-09
SSE | 7.268-06 . §.258-07 | 4.918-07 | 2.878:07 | 2.088-0) | 5.108-08 | 3.728-08 1 |.3-08 | $.628-00 | 3.268-08
§ | 8.708-06 | 9.088-07 | 3.998-07 | 3.418-07 ] L.618-07 | 7.31808 | 2.878-08 | 9.238-08 | 3.748-00 | 1.988-09
asv | 6.088-06 | 7.018-07 | 2.738-07 | 1.868+07 | 1.248-07 | 5.068-08 } X.HI-OOE §.718-09 | 2.873-09 | 1.588-09
sw \Y 5.948-08 17 5.718-07 ' 2.86E-07 [ 1.830-C7 z 1.238 TT‘JQ.'Q. l &.733«-0. } $.138-09 i 2.8)8-09 iv 1.59m-090
Wev | $.002-06 | 7.028-07 | 3.608-07 | 3.138:07 | 1.348-07 | §.508-08 | 1.078-08 | 6.128-08 | 2.628-09 | 1.838+09
v | 3.028-08 | 1.07m-08 §.308-07 | 3.028-07 | 2.088-07 | 9.318-00 | 3.188-08 | 9.488-09 | 3..<8-09 | 3.308-00
wav | 116808 | 1.138-06 $.988-07 | 3.678-07 | 2.838-07 | 1.008-07 | 3.868-08 | 1.148-00 | ¢.078-09 2.548-08
"~ [ 1,138-05 | 1.068-06 | 5.708-07 L).!Jl-O" | 2.408-07 ’ 1.028<07 | 3.828+08 | 1.112-00 | 5,348-09 | 3.788-09
— 1,088-08 | 1.048-06 | s.72m-07 | 3.278-07 , 2.228-07 | 9.068-08 | 3.208-08 | 8.898-09 | 3.758-09 | 3.29K-09

* GROUND RELEASE DISTANCE

+ SECTOR AVERAGE D/G (N W™ 2 (IN METERS ) SEASON - ANNUAL

| SECTOR | 610 T a3 | 22 | sen 1240 i 12067 24138 40228 s631s | 72408

| m | 2.308-00 | 1.868-09 | 8.938-20 | ¢.028-10 z.m-ﬂ €.968-11 | 2.538-11 | 4.90B-12 | 1.878-12 | 7.048-1)
WUE | 3.668-06 | 3.258-08 | 1.068-09 | 5.428-10 | 3.30E-10 | 1.10B-10 | 2.09W-11 | €.068-12 | 2.208-12 | 0.098-1)
WE | 1.758-08 | 2.008-09 | 1.01-09 | $.04E-10 | 3.908-10 | 1.048<10 | 3.008-11 | 6.01-17 | 1.998-12 | 9.23-1)
EWE | 1.685-00 | 1.058-09 | ©.638-10 | 4.288-10 | 2.658-10 | 0.87811 | 2.308+11 | 5.413-12 | 1.638-12 | 7.648-13

| B | 2.068-06 | 2.998-08 | 1.398-09 | 6.348-10 | 3.678-10 1 1.388-10 | 3.688-11 | 9.428-12 | 3.778-12 | 1.97B-12
BSE | 3.59K-CE | 3.808-08 | 1.778:08 | 6.79B-10 | 818810 | 1.038-10 | 8.708-11 | 17081 | 7.068-32 | 1.068-12

.= {L 4.128-08 ; 455809 | 2.138-09 1,158+09 | 7.80.<10 i 2.728-10 | 6.31B-11 | 2.34E-11 | 9.428-12 | 5.508-12

- | 3.128-08 1 3.208-08 | 1.898-08 | 8.008-1C | 5.208-10 | 1.06E-10 | 6.108-11 | 1.618-11 | 5.668-13 | 2.038-12
s l 2.658-08 | 2.218-09 | 9.078-10 | 4.78K-10 ' 2.868-10 | 1.078-10 | 2.06B-11 | 8,108-12 | 2.738-12 | 1.238-12
8SW | 1.458-08 | 1.308-09 | 4.80E-10 | 2.628-10 { 1.908-10 | 8.718<11 | 1.698-11 | 3.918-12 | 1.64R-12 | 7.848-13
o 1 1.428-08 | 1.108-09 Ls.m-xo 2.8025-10 | 1.71810 | $.248-11 | 1.688-11 | 3.628-13 | 1.498-13 | 8,128-1)
Waw : 2.01k-08 l 1.41E-08 ‘ 6.828-10 | 1.548-10 I 2.008-10 ; 6.76B-11 ; 1.898-11 4.%88-12 ] 1.638-12 9.908-12 |
v \ 2.858-08 | 2.168-09 | 1.008-09 | 4.918-10 | 3.018-10 [ 1.128-10 | 3.118-11 | 6.908-12 [ 2.278-12 | 1.258-12
WV | 2.088-08 | 2.30B-09 | 1.13E<09 | 5.93E-10 | 567810 | 1.398-10 | 3.438-11 | 8.068-12 | 2.398-12 | 1.208-12
W 2.782-08 1 2.188-09 | 1.068-09 | 5.588-10 T 1.418-10 .T 1.198-10 | 3.878-11 I 7.618-13 I 2.928-12 | 1.368-12
W | 2.178-08 | 1.758-09 | 8.78B-10 | 4.248-10 | 2.578-10 | 6.s88-11 | 2.42831 | 9ove12 ; L728-12 | 9.038-13

OATA FROM 1/1/78 THROUGH 12/)1/86 USED IN CALCVLATIONS
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[ ]Nuc’=ar Number
s x T™™1 Radiological Controle
Departmental Procedure 6610~PLN=-4200.01
Title Revieion No.
offsite Dose Calculation Manual (ODCM) 0
TABLE 4.5

resEtasRr ‘.'-.-.--.--l-‘--.--.-.I.I‘..I-.‘--..-.--.-.a.----- .-I...l....I---..I-....-.--‘T
CRITICAL ORGAN \ CRITICAL ORGAN
NUCLIDE OKGAN FACTOR piver | NUCLIDE ORGAN FACTOR piwwe
r..-----II..-..-.-’-.....Il.-..-..-I.-I--I.-..-...ltlﬁ-..3-.-..-----3..--..-.-.-.-.--.-..
H=3#* TOTAL BODY 4.62E-07  6,5E+02 | Ru=10% 6I-LLI 3.46E-05  4.BE+04
c-14 BONE 1.89E-08 2.6E+04 : Ru-106 LUNG 8,26E-03 1.2E+07
| Na-24 TOTAL BODY 7.54E-06 1.1E+04 | Ag-110M  LUNG 2.62E-03  3.7E+06
| cr-si LUNG 9.17E-06 1.3E+04 | Sb-125 LUNG 1.17E-03  1.6E+06
Mn-54 LUNG 7.14E-04 1.0E+06 | Te-125M LUNG 3,1%79=04 4.SE+05
Fe~55 LUNG 6.21E-08 8.7E+04 | Te-132 LUNG 2.43:5-04  3.4E+05
Fe-59 LUNG 7.25E~04 1.0B+06 | I-131 THYROID 1.06E~02 1.SE+07
Co-58 LUNG 5.856B-04 7.8E+05 | 1-132 THYROID 1.2iE-04 1.7E+05
Co=-60 LUNG 3.22E-03 4.5E+06 | I-133 THYROID 2.54E~03 1.6E+06
Ni=63 BONE 2.42B-04 3.4B+05 | I-134 THYROID 31,18E-05  4.SE+04
Zn-65 LUNG 4.62E-04 6.5E+05 ; 1-13% THYFROID 4.97E~04 7.0E+05
Sr-89 LUNG 1.45E-03 2.0E+06 | Ce-1234 LIVER §.02E-04 7.0E+0S
$r-90 BONE 2.928-02 4.1E+07 | Ce-136 LIVER 9.61E-05 1.3E+0S
¥Y=90 LUNG 1.92E-04  2.7E+05 i ce-137 LIVER 4.37E-04 6.1E+0S
1r-9% LUNG 1.258-03 1.BE+06 | Ba-140 LUNG 1.14E-02 1.6E+06
2r=97 GI-LLI 1.00E-04 1.4E+0% | La-140 LUNG 1.20E-04 1.7E+085
Nb-95 LUNG 3.42E-04 4.BE+05 | Ce-141 LUNG 3.69E~04 5.2E+05
Mo=-99 LUNG 9.63E-05 1.3E+05 | Ce-144 LUNG 7.03E-03 9.8E+06
Te-99M  GI-LLI 1.45E-06 2.0E+0: \ Pr-144 GI-LLI 31.06E~06 4.3E+03
Ru~103 LUNG 3.94E-04 5.SE+05
b----...------ﬂ-l-.----.-...--.-.--.-. = -1 % ) = - T L L

LA

DOSE VARAMETERS FOR RADIOIODINES AND RADIOACTIVE
PARTICULATE IN GASEOUS EFFLUENTS*

The listed doee parameters are for radionuclides, other than noble gases that may be
detected in gaseous effluente. Pi factors include all nonatmospheric pathway
transport parameters, the receptor's usage of pathway media, and are based on the
most restrictive age group (infant) critical organ, per Tech, Spec. 3.22.2.1.
Additional dose parameters for nuclides not included in thie Table may be calculated
ueing the methodology described in NUREG-0133, (Reference 1).

Tritium dose factore include an increase of 50% to account for the additional amount
of Lhis nuclide absorbed through the skin.

mrem/year per uCi/m’.

I-31 2098¢c
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T™! Radiological Controls
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Gasecous Efflusnts CcF

g ~ 10 20 Limits (Iinstant ue Release Limits)

obie Gases

noble gases, the following egquations apply for totad

doge rate at the unrestricted area bounda“*

body and
"2
tal Body
Dose Rate, = I (K;) x (Dv) x (Q)
i
where:

Dose Rate,, {netantaneous total body dose rate limit, at the site
boundary, in mrem/y

total body dose factor due to gawma emissione for each

identified noble gas radionuclide, in mrem/vr per uci/m’ from
Table 4.2.

average annual diepersion value X/Q at
WwOrst case sector, in sec/m’. Values ar

e

Table 4.3 for releases from ptation vent;

all othere (Condenser Off Gas, ESF FHB,
Maximum values presently i
S8t for station vent, and l1l.l16E~-5 sec/m’
releasen, at eectore N and WNW,

Releapge rate of radionuclide,

MG A

the site boundary for

obtained from
and Table 4.4 for
and ground

L, in uCi/eec.
ueing the cencentration of noble gas radionuclide,
cu, times the release pathway flow rate,

releases).

other

in use are 4.19E-7 sec/n’ at sector
for all

Calculated

-0

in

in c¢c/eecond.
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5.1.1

§.1.2

.

™
“

skin

Dose Rate, = T (L + 1.1 M) X (bv) X (Q)) (eg 5.1.1.2)
i

where:!

Dose Rate, = instantaneous mrem/year ekin dose rate limit, at the
gite boundary, in mrem/yz.

L, = skin dose factor due to beta emispions for aach
idencified noble gas radionuclide, in mrem/yr pe: pei/m?
from Table 4.2.

M = air dose factor due to gamma emiesions for eech
{dentified noble gas radionuclide, in mrad/yr per uei/m?
from Takcle 4.2,

1.1 = mrem ekin dose per mrad air dose. Converts air dose to
ekin dose.
Q = ralease rate of radionuclide. i, in uCi/eec. Calculated

using the concentration of noble gas radionuclide, 4,
times the release nathway flow rate, in ce/pacond,

Dy = average annual dispereion value X/Q at the site boundary
for worst case sector, in sec/m’. Values are obtained
from Table 4.3 for releases from station vant; and
Table 4.4 for all others (Condenser Off Gae, ESF FHB, and
ground relsases). Maximum valuee presently in uee are
4.79E-7 sec/m’ at sect>r SE for station vent, and 1.16E~5
pec/m’ for all other releases, at sectors N and WNW,

Iodine-131, Todine-133, Tritium and Radionuclides in Particulate

| ———————————————————————— T ————— ———————————————

Form, with Hal:i Livee Greater than 6 Daye

For I-131, 1-133, Tritium and Radionuclides in Particulate Form,
with half lives greater than & days, the following equation
applies:

Doee Rate,, = E (P,) (Dv) (Q) (eq 5.1.2)
i
where:
Dose Rate,, = mrem/year orjan dose rate.
1-37 2098¢
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P, ®

Dv =

Q=

dose parameter for I-131, 1-133, Tritium and
Radionuclides in Particulate Form, with half livee
greater than & days, for the inhalation pathway, in
mrem/yr per wei/m’, from Table 4.5. The dose factors are
pased on the criticel individual organ and most
restrictive age group (infant).

the annual average atmospheric dispersion parameter, for
the > ret-case sector, for estimating the dose to the
critical receptor; X/Q for the inhalation pathway, in
sec/m’. Dispersion factors may be read or interpolated
¢rom Table 4.3 for releases from the station vent and
Table 4.4 for all other releases. Maximum values of X/Q
presently used are 4.19E-7 sec/m’ for station vent, at
sector SE, and 1.16E-5 sec/m’ for all other releases, at
gectore N and WNW,

release rate of each radionuclide, 1, in uCi/eec.

Calculated using the concentration of each radionuclide,
i, timee the release pathway flow rate, in cc/eecond.

1-38 2098¢
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5.2 Gaseous Ef

fiuente -~ 10 CFR 50O Appendix 1

6,83

Noble Gasesd

The ai.r doee in an unrestricted area due to noble gases released in
gaseous effluents from the s.te is determined using the following
expresg.iong:

pose I' = {3.17E~B) x ¥ (M) = (Dv) x (Q4) (eq 5.2.1)
i
and
pose B = (3.17B-8) x ¥ (N;) x (bv) x (Qi) (eq $.2.2)
i
where:

Dose I' = mrad gamma air dose due to gamma emissions from noble
gas radionuclides.

Doce N = mrad beza air dose due to beta emissions from noble gase
radionuclides,
M = air dose factor due to gamma emiseions for each

identified noble gas radionuclide, in mrad/yr per
uCi/m’, from Table 4.2.

N, = air dose factor due to beta emissions for each
identified noble g&s radionuclide, in mrad/yr per
uCi/m’, trom Table 4.2,

Dv = the maximum annual average atmospheric dispersion
factor, Q/X, for the worst-case sector, for any area at
or peyond the unrestricted area boundary, in sec/m’.
Values may be read or interpolated from Table 4.3 for
releapes from the station vent end Table 4.4 for all
other releases., Maximum values of X/Q presently used
are 4.19E-7 sec/m’ for station vent at sector SE, and
1.16E-5 sec/m’ for all other releases at sectors N or
WNW,

Q = release of noble gas radionuclide, i, in WCi, over the
specified time period, (MCi/second * paconds ) .

3.17E~8 = inverse of the number of seconds in a year.

- -

I1f the methodology in this section is used in determining
doge to an individual, rather than air doee due to noble
gases, substitute Ki, from Table 4.2, for Mi, and (Li +
1.1 Mi) for Ni.

- - - - -

1-39 2098¢
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Radionuclides in Particuiate Form with haelf lives greater than

8 daye .n gaseous effluentse released from Lhe aice tO An

anrestricted area ie deters nea by

EXpPress.ior

Dose = (3.178~8) x ¥

3

where

oBe . oee t al.Ll rea. pathwaye p: L0 QOrgan, o, O

polving the following

(R,) (Dv) (Q) (eg 5.2.2)

an
Tritium

age group, a, from I-131, I-133,

lides in Particulate Form, with half lives
during any desired time

8 daye, in mrenx

R, = the dose factor for each identified radionu. lide, i,

the condenser off
R, values or all

are considered to
or releaser from

calculate the cose Que t<

n mrem/yr par

yr per

age group, 4, Angd oraan, o, i
the inhalation }‘u!:;wa«, and m* = mrem/
g

or other pathwaye, from Tables 5.2 to 5.7

umal or no elumental iodine released from
gas air ejector (see NUREG-0017) all lodine|
pathwaye, except the inhalation pathway,
be z&éro when performing doee calculations
the condenser off-gas air e)ector Only

the inhalation pathway for

-~

condsravr cff~gas air e) r iodines.
NOTE ! Tritium, H-3, doee is mrem/year per uCi/m’ for all

pathway s.

Dy = the annu
the wore
individu

" { nha
the innha

pathwaye.

vent and
pectors

in m
44

-~
. w i

b 8480

al average atmospheric disperselio
t-case pector, for estimating the dose to an
Q

al at the critical location; X/Q, in sec/m’, for
lation pathway nd D/Q, in m'*, for other
Maximum valuee of X/Q in sec/m” for statior
all other releases are 4,19E-7 and l1.16E~5 for
SE and N, WNW reepectively. Maximum values of
for station vent and all other reieases are

4.12E-8 for sector SE.

v

and

n parameter, for
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Dv(H=3) =
Q, =
23.17E-8 =

In the case of H-3 only X/Q'e are used for all pathwaye.
Diepersion factore may pe read or interpolated from
Table 4.3 for station vent releases and Table 4.4 for
all other releaseas.

releape of 1-131, I-133, Tritium and Radionuclides, i,
ir. particulate Form with half lives greater than 8 days,
in uCi, cumulative over the ppecified time period
(uCi/eecond * saconds ) .

inverse of the number of peconds in a year.

I1-41 2098¢
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Gaseous Fan.:ait;vompvaton Ziae ;p.::;p;;c"s once rer Month

Gaseoug Radwagte Treatment System CONtroise 3,22.2.4 regquires that appropriate

subsvetem of the Gaseous Radwaste Treatrnant System shall be used to reduce

the }n;.oa::;ve materials in gaseous waste prior tc their discharge. When

the month project doses due to the gaseous effluent releases from the
ould exceed:

gamma radiation; or
peta radiation; Or

calculational method is provided for performing thise dose

At least once a calendar month the gamma a.il dose, beta air doee and the
maximum organ dose for the month will be integrated. An estimated projected
gamma air dose, beta

\r dose, &nd the maximum organ dose for the next month
d on plant operation &nu the integrated dose for the
previo nonth 1f these estimated projected doses exceed any of the values
ilsted above, yropriate portions of the Gaseous Waste Processing Svatem
shall be used to reduce radiocactivity levelse prior to release.

9

a
will be determined Dase

Effluents

those presented in Regulatory Guide 1.109 (Rev. 1) may be used tOo make
mprehensive dose assessment. Default parameter values from Regulatory

o
de 1.109 (Rev. 1) and/or actual site epecific data can be used where

As an alternative to the methods described above, the models in/or based

P
a

licable Dispersion parameter values for euch analyses may be drawn from
vle 4.3 and 4.4 or may be computed from site meteorological data for the
specified time period ueing acceptable models such as those presented in
Regulatory Guide ;

T L
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TABLE 6.2

PATHWAY

INFANT

PATHWAY ! INHALATION

DOSE FACTORS; mrem/year per uCi/m
T.BODY THYROIL

KIDNEY

GI~Ll .
e

6.47E+02
1E+03

4 7B+02 4 7TE+0;
L 31E+03 §,31E+C
3, 95E+01 5. 78E+( ) 12E+0)
L 9BE+03 . OOE+0¢ L 9BE+C
33E+03 .00E+00  0.00E+
.4BE+03  0.00E+0C ). 00

47E+08
QE+QOOQ
JE+Q6
12E+07
45E+06

,14E+04
04E+03
QE+04
J1E+05
JE+O4

30E+04
29E+04

. TIE+04

2.16E+03
1.33E+03
43E+03
33E+03
.B4E+04
16E+D4
48E+05
72E+04

3.12E+04

97E+C4
1BE+04

1.60E+06
5. 17E+05

3, B4E+06

JOE+QC

0.00E+00Q
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'R
S
63K
1JE+D!
SBE+D!
. OOE+0(
QOE+(
0.00E+O(
,.hE°CG
"-.&E"l
0. 00E+{X
OOE+0(

~O0 1 0O00C 1 O

artmental

rA‘"wp :

Radioliogical Contro.ie

Proved

JFACTORS, Ri
ATHWAY

per

mram’/ year

(il
M ad

THYROIL )NP!

12B40:
73E+03
B.55E+0]

. QOE+0(
OOR+0(
0., 00B+0!

+128+03
6.73E+03
2.43E+0]

Q0E+Q
QE+D
0.00E+QCL

\‘;~E0fi
0.00E+0
QOE+O(

'.LCE*&Z
OOE+00
. DOE+0(
14E+Q4
;.’“E*QC
0.00E+0C

0.00E+0C
QOE+0C
5, 96E+04

B.62E+03
7.03E+03
L. B4E+05

)OE+OC
QOE+QOC
0, 00R+0¢
O2E+03
:"E»(S

. 12E+04
O0E+00
6.36E+04
+Q3E+04
7.BBE+04
3.3BE+04
} . JOE+05
.SSE+04
2,82E+05

’.UVE'C?
L. 62E+07
1, B5E+0€

). O0E+Q0
0.00E+0C
0.00E+Q0Q
Q0E+0(
O0E+0C

0.00E+Q0

2.11E+Ql
. 55E+03
1. 17E+0¢€

3,00E+03
+B81E+0Q3

‘4

INHALATIO!

m

1.48BE+Q6

Number

LUNG

rTY ¥

nY -
VATl s

1.12E+03
6.73E+0)
1.0BE+03

2. 29E+04
.B87E+Q3

3.44E+04
9,62E+04
6.33E+03
1.63E+04
7,99E+03
1.67E+05
A.43E+08
1.B4E+05
t.lLEOOé

3. 7“?*04
¢.48E‘04
‘1-‘-9!:

1.00E+05
3.38E+04
7.14E+04
1.82E+05
2.B4E+03
5.4BE+03

J.BSE+C3J

5.4BE+06
. 77E+05

1.76E+06
). O0E+00
Q0E+Q0
21E+Q5
45E+04

022405
66E~O~

=

4.33E+05
3.28E+05

"33*04
.4.E’u4
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TABLE 5.2.3
PATHWAY DOSE FACTORS, Ri
AGE GROUT: TEEN PATHWAY: INHALATION
ORGAN DOSE FACTORS; mrem/year per uci/m

NUCLIDE |»=esne=mes "o emmme — — - . -
| BONT LIVER T.BODY THYROID KIDNEY LUNG GI~LLI
H-3 0.00E+00 1.27E+03 1.27E+03 1.27E+03 1.27E+03 1.27E+03 1.278+03
c-14 2.60E+04 4,87E+03 4.87E+03 4.87E+03 4.87E+03 4.87E+023 4.87E+03
CR-51 = Q0E+00 0.00E+00 1.38E+02 7.80E+01 3.07E+01 2.10E+04 3,00E+03
MN-54 0.00E+00 §,11E+04 8.40E+03 0.00E+00 1.27E+04 1.98E+06 6.6BE+04
FE-55 3.34E+04 2.,3BE+04 8,54E+03 0,00E+00 0.00E+00 1.24E+05 6.39E+03
FE-59 1.59E+04 3.70E+04 1.43E+04 0.00E+00 0.00E+0C 1.53E+06 1.78E+0%
co~58 0.00E+00 2.07E+0 2.78E+03 0.00E+00 0.00E+00 1.34E+06 9,852E+04
co-60 0.00E+00 1,51E+-04 1.98E+04 0.00E+00 0.00E+00 8.72E+06 2.59E+08
NI=63 §.,B0E+0S 4. 34E+04 1.98E+04 0.0CE+00 0.00E+00Q 3.07E+08 1.42E+04
ZN=-65 3.B6E+Q4 1, J4E+QE 6.24E+04 C.00E+00 8.64E+04 1.24E+06 4.66E+04
RB-86 0.00E+00 1.90E+05 8.40E+04 0.00E+00 0.00E+CQ 0.Q0E+00 1.77E+04
SR-89%9 4.,34E+058 2.00E+00 1.25E+04 0.00E+00 0.00E+00 2.42E+06 3,71E+08
SR~90 1.08E+08 0.COE+00 6,6BE+06 0.00E+00 0.00E+00 1.65E+07 7.68E+0%
Y=91 6.61E+0S 0.00E+20C 1,77E+04 0.00E+00 0.00E+00 2.94E+06 4.09E+CSH
IR-%5 1.46F-08% 4.58E+04 3.15E+04 0.00E+00 €.74E+04 2,69E+06 1.49E+05
NB-95 1.86E+04 1.03E+04 5.66E+03 0.00E+00 1.00E+04 7.51E+05 9.68E+04
RU~-103 2.10E+03 0.00E+00 8.96E+02 0.00E+00 7.43E+03 7.83E+086 1.09E+05
RU=-106 9,.84E+04 0.00E+00 1.24E+04 0.00E+00 1.90E+08 1.61E+07 9.60E+05
AG-110M 1.38E+04 1,31E+04 7.99E+03 0.00E+00 2.50FE+04 6.75E+06 2.73E+08
TE~1285M 4.8BE+Q3 2.24E+03 6,.67R+02 1.40E+03 0.00E+00 5,.36E+05 7.50E+04
T2-127™ 1.80E+04 8.16E+03 2.18E+03 4.38E+03 €.54E+ 04 1.66E+06 1.59E+05
TE-129M 1.23%E+04 6.58E+03 2.25E+03 4.58E+02 5.19E+04 1.98E+06 4.05E+05
1-131 3,54K+04 4.91E+04 2.64E+04 1.46E+07 B8.40E+04 0.00E+00 6.49E+03
I-133 1.22E+04 2.085E+04 6.22E+03 2.92E+06 3.59E+04 0.00E+00 1.03E+04
¢s~-134 5.02E408 1.13E+06 §.49E+05 C.00E+0C 3.75E+08 1.46E+05 9.76E+03
c8~136 5.15E+04 1.54E+08 1.37E+05 0.00E+0) 1.10E+08 1.78E+04 1,09E+04
c8~137 6.70E+05 8.4BE+05 3.11E+08 0.00E+CO 3.04E+08 1.21E+05 8.48E+Q2
BA~140 5.47E+04 £.70E+01 3.52E+03 0.00E+00 2.28E+01 2.03E+06 2.29E+05
CE~141 2.84E+04 1.90F+04 2.17E+03 0.00E+00 8.BBE+03 6.14E+05 1.26E+05
CE-144 4.89E+086 2.02E+06 2.62E+05 0.00E+00 1.21E+06 1.34E+07 B8.64E+05
PR-140 1.34E+04 5.31B+02 6.62E+02 0.00E+00 3.09E+03 4,83E+05 2.14E+08
ND~147 7.B6E+Q3 8.56E+03 §.13E+02 0.00E+00 5.02E+03 3.72E+08 1.82E+08
I1-45% 2098¢c
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TABLE §.2.4
PATHWAY DOSE FA RS, Ri
AGE GROUP: ADULT PATHWAY: INHALATION
ORGAN DOSE FACTORS; mrem/year per pei/m?

NUCLID! '"""""""‘"---"-"—!’O--—-—----—-—-”——-—--u—-q-o--o------__- e
BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H=3 0.00E+00 1,26E+03 1.26E+03 1.26E+03 1.26E+03 1.26E+03 1,26E+03
c-14 1.82E+04 3.41E+03 3.41E+03 31,41E+03 3,41E+03 3.41E+03 3.41E+03
CR-51 0.,00E+00 0.00E+00 1.00E+02 5,95E+01 2.28E+0) 1.44E+04 3.32E+03
MN-54 0.00E+00 3.96E+04 6.30E+03 0.00E+00 9,84E+03 1.4CE+06 7.74E+04
FE-§5 2.46E+04 1.70E+04 3.34E+03 0.00E+00 0.00E+00 7.21E+04 €.03E+03
FE~59 1.18E+04 2.78E+04 1.06E+04 0.00E+00 0.,00E+00 1.02E+06 1.8BE+05H
co-58 0.00E+00 1.88E+03 2.07B+03 0.00E+Q0 0.00E+00 9.2BE+0¢E 1.06E+06
co-60 0.00E+00 1.18E+04 1.48BE+04 0.00E+00 0,00E+00 §5,97E+06 2.8EE+08
NI=63 4.32E+05 3.14E+04 1,45E+04 0.00E+00 0.00E+00 1.78E+05 1,34E+04
IN=-65 3,24E+04 1.03E+0¢E 4.66E+04 0.00E+00 6.90n+04 8.64E+08 5.34E+04
RE-B6 0.00E+00 1.,38E+05 5,90E+04 0.00E+00 0.00E+00 0.00E+00 1.66E+04
§h-89 3.04E+08 0.00E+00 8.72E+03 0,.00E+Q0 0.00E+00 1.40E+06 3.50E+05
SR=90 9.92E+07 0.00E+00 6.10E+06 0.00E+00 0.00E+00 9,60E+06 7.22E+408
Yy=-91 4.62E+05 0.00E+Q0 1.24E+04 0.00E+00 0.00E+00 1.70E+06 3.B5E+08
ZR-985 1,07E+05 3.44E+04 2.33E+04 0.00E+0D 5.425+04 1.77E+06 1.50E+0%
NB~95% 1.41E+04 7.82E+03 4.21E+03 0.00E+00 7.74E+03 5.08E+05 1.04E+05
RU~103 1.53E+03 0.00E+00 6.58E+02 0.00E+00 §.,83E+03 5,08E+05 1.10E+08
RU~106 6.91E+04 0.COE+00 8.72E+03 0.00E+00 1.34E+05 9.36E+06 9,.12E+05
AG~110M 1.0BE+04 1.00E+04 §.94E+03 0.00E+00 1.897E+04 4.63E+06 3,02E+05
TE-125M 3.42E+03 1.5B8E+03 4.67E+02 1,08E+03 1.24E+04 3.14E+05 7.06E+04
TE-12"M 1.26E+04 §.77E+C3 1.57E+03 3.29E+03 4.58BE+04 9.60E+05 1.50E408
TE~129M 9.76E+03 4.67E+023 1.88E+03 3,44E+0Q3 3.66E+04 1,16E~06 3,83E+05
1-131 2.52E+04 3.5BE+04 % .08E+04 1.19E+07 6.13E+04 0.00E+00 €.28E+03
1-133 8.64E+03 1.4BE+0D4 4,52E+03 2.15E+06 2.58E+-04 0.00E+00 8,88E+03
c5~134 3.73E+08 8.4BE+CE 7.28BE+05 0.00E+00 2.87E+08 9.76E+04 1.04E+04
cs8=-136 3,90E+04 1.46E+05 1.10E+05 0.00E+00 8.56E+04 1.20E+C4 1.17E+04
c§-137 4.78E+05 6.21E+CE 4.28E+05 0.00E+00 2.22E+08 7.82E+04 8.40E+03
BA-140 3.90E+04 4.90E+01 2.57E+03 0.00E+00 1.67E+01 1.27E406 2.18E+08
CE~141 1.99E+04 1.35E+04 1.53E+03 0.00E+00 6.26E+03 3,62E+05 1.20E+05
CE~144 3.,43E+06 1.43E+06 1.84E+05 0.00E+00 8.4BE+05 7.78E+06 8.16E+08
PR-143 9,36E+03 3,75E+03 4.,64E+02 0.00E+00 2.16E+03 2.B1E+05 2.00E+08&
ND-147 5,27E+03 6.10E+03 3,65E+02 0.00E+00 3.56E+03 2.21E+05 1.73E+05
1-46 2098¢c



Number
[A]Nuclear| .. wicicsicn conceons
|

pepartmental Procedure 6610-PLN-4200.01
Title Revision No.

offeite Dose Calculation Manual (CDCM ) 0

TABLE §.3.1

PATHWAY DOSE FACTORS, Ri
AGE GROUP: ALL PATHWAY : GROUND PLANE

- -

- S - - e - - -

| ORGAN DOSE FACTORS* |
NUCL!D: JR————— e et

RU-103 1.0BE+08 1.26E+08
| RU~106 4.22E+08 5.06E+08

| AG-110M  3.44E+09  4.01E+09
TE-128M 1.55E+06 2.13E+06
| TE-147M  9.17E+04  1,.08E+0S

l T . BODY SKIN |
| H=3 0.00E+00  0.00E+00 |
c-14 0.00E+00 0,00E+00

CR-51 4.65E+06 5. 50E+06 |

MN-54 1.39E+409  1.62E+09 |
FE~55 0.00E+00  ©.00E+00

| FE-8§9 2,.73B+08  3.21Z+08 |

| co-&8 3.79E+08  4.44E+08 |
c0-60 2.16B+10 2.53E+10

| K1~63 0.00E+00 0.00E+00 |

| ZN-68 7,47E+08  8.59E+08 |
RBE-86 6.97E+06  1.03E+C?

| SR=89 2.16E+04 2.51E+04 |

| 8R=90 0.00E+00 0.00E+00 |
Y-91 1.076+06  1.21E+06

| ZR-98 2.458408  2.B4E+08 |

| NB-95 1.378+08  1.61E+08 |

|

I

!

| TE=129M  1.98E+07  2.31E+07
1-131 1.72E+07  2.09E+07
| 1-133 2.45E+06 2.9BE+06

cs~136 1.51E+08  1.71E+08
| c8-137 1.03B+410 1.20E+10

| BA=14C 2.06E+07  2.36E+07
CE-141 1.27B407  1.54E+07

|

|

| cs-134 6.86B405  6,00E+0% |
I

|

| CE~144 6.96E+07  ©8.05E+07 '

| PR-143 0.00E+00  0.00E+00 |
ND-147  B.39E+06 1.01E+07

* m' - mrem/year per uCi/seec.

1-47 2098¢c



[CX7]Nuclear Nubes
™1 Radiological Controls
L Departmental Procedure 6610-PLN-4200.01
Title Revision NG,
offpite Dose Calculation Manual (ODCM) 0
T&u 5 4 ‘ 4 1
PATHWAY DOSE FACTORS, Ri
AGE GROUP: INFANT PATHWAY! GRASS-COW~MILK
ORGAN DOSE FACTORS; m' - mrem/year per uCi/eec

NUCLIDE |~eewwesmcocerssncnsnacns - -

BONE LIVER T.BODY THYROID KIDNEY LUNG GI~LLI
H-3 0.00£+00 2.38E+03 2.38E+03 2.38E+03 2.38E+03 2.38E+03 2.38E+03
c-14 2.34E+0% 5.00E+08 §,00E+08 &,00E+08 5.00E+08 §.00E+08 §.00E+08
CR~51 0.00E+00 0.00E+00 1.61E+08 1.05E+05 2,30E+04 2.08E+05 4.70E+06
MN-54 2.00E+00 3.91E+07 8.85E+06 0.00E+00 g.658+06 0.00E+00 1.42E+07
FE-55 1.38E+08 8.74E+07 2.34E+07 0.00E+00 0.00E+00 4.27E+07 1.11E+07
FE-59 2.25E+08 3.93E+08 1.58E+08 0.00E+00 0.00E+00 1.16E+08 1,.8BE+08
co-68 0.00E+00 2.43E+07 6.06E+07 0.00E+00 0,00E+00 C.00E+00 6.06E+07
co-60 0.00E+00 8,83E+07 2.08E+08 0,00E+Q0 0.00E+00 0.00E+00 2.10E+08
NI-€3 3,80E+10 2.16E+09 1.,21E+09 0.00E+QC 0.00E+00 0.00E+GO 1.08E+08
ZN-65 5.56E+09 1.91E+10 8,79E+09 0.00E+00 9.,24E+09 0.00E+00 1,61E+10
RE~B6 0.00E+00 2.23E+10 1.10E+10 0.00E+00 C.00E+00 0.00E+00 5. 70E+08
SR-89 1.26E+10 0.00E+Q0 3.62E+08 0.00E+00 C.00E+00 2.90E+00 2.59E+08
SR~90 1.22E+11 0.00E+Q0 3.10E+10 0.00E+00 0.00E+00 U.00E+00 1.52E+09
Y-8l 7.34E+04 0.00E+00 1.95E+03 0.00E+00 0.00E+00 0.00E+00 5.26E+06
ZR-95 6.81E+03 1.66E+03 1.18E+03 0.00E+00 1.79E+03 0.00E+00 8.27E+05
NB~95 5.94E+05 2.45E+05 1. 41E+05 0.COE+00 1.75E+05 0.00E+00 2.07E+08

RU~103 8.68E+03 C.00E+00 2.90E+03  0.00E+00  1.B1E+04 0.00E+00 1,06E+05
RU~106 1.91E+05 0.00E+00 2.38E+04 0.O00B+00  2.25E+0S 0.00E+00 1.45E+06

AG-110M 3,86E+08 2,B2E+08 1.87E+08 0,00E+00 4.03E+08 0,00E+00 1.46E+10
TE-125M 1.51E+08  5.08E+07 2,04E+07 5,08E+07 0.00E+00 0.00E+00  7.19E+07
TE~127M  4.22E+08B 1.40E+08  5.,10E+C7 1,22E408 1.04B+09% 0.00E+00 1.70E+08

TE-129M  5.5BE+08 1.91E+08 8.59E+07 2.14E408 1.39E+09 0.00E+00  3.33E+08
I1-131 2,72E+09  3.21E+09 1.41E+09 1,08E+12 3.75E+09 0.00E+00 1.15E+08
1-133 3.63E+07 §.29E+07 1.55E+07 9.62E+09 6.22B407 0.00E+00 B.96E+06

cs-134 3,65E+10 6.BlE+10  &.BBE+09 0.00E+00 1.75E+10  7.19E+09 1,85E+08
cs-136 1.98E+09 5.83E+09  2.1BE+09 0.00E+00 2.32E+09 4.7S5E+08  B8.B5E+0?
€5-137 §.15E+10 6.03E+10  4.27E+09 0.00E+00 1.62E+10 €.SBE+09 1.89E+08

BA~140 2.42E+08  2.42E+05 1.25E+07 0.00E+00 5..JE+04 1.49E405 §,94E+07
CE-141 4.34E+04  2.68E+04 3.,12E+03 0.00E+00 8.17E+03 0.00E+00 1.37E+07
CE~-144 2.33E+06  9,53E+05 1.30E+05 0.00E+00 3.85E+05 0.00E+00 1.34E+08

-

PR-143 1.49E+03 §.56E+02 7.378+01 0,00E+00 2,07E+02 0.00E+00 7.84E+05
ND~147 8.83E+02 9.C7E+02 5.55E+01 0.00E+00 3.50E+02 0.00E+00 5.75E+08

- -

I~-48 2098¢



Numbe:
Radic

Departmental Procedure 661¢

HeV.ie.

AGE GROUI CH1LL PATHWAY

SRGAN DOSE FACTORS m* mrem

LIVER T.BODY THYROII

STE+( 1. 57E+Q3 1 . B7E+008 1, 57E+03 1.57E+03
J9E+QL 2 g <.J9E+08
5,66E+04 1.8 1 +03E+0E

, QOE+Q(
JGE+Q7
£E.65E+07

OOE+0( 0.00E+Q(
QE+0OK 0.00E+O( . J9E+08
 QOE+Q( 0.00E+0( 1 OTE+Q8

OEE+QY 0. Q0E+O( L. 94E+09
0.00E+0C 0.00E+0( 5.65E+08
0.00E+Q0 0.00E+0C 2.57E+08

0.00E+Q( 0,00E+QC . S1E+09%
. O0E+0( 0.00E+0( 65.21E+06
. 21E+02 . Q0E+QC .802+05

. 16EB+0¢ 0.00E+00 2.29E+08
.0BE+Q4 0.00E+00 1.11E+0S
 2SE+0E 0.00E+0OC 1 . 44E+06
6IE+O¢ 0.00E+0C 1.6BE+1C
0.00E+0 0.00E+00 7.13E+07
5.94E+Q 0.00E+OC 69E+Q8

y > 7»

y 4 3 & L
{ mmMm | MM =

7.98E+0 C.00E+QC 3.31E+08
. 16E+0% 0.00E+0C 1.17E+08
3.58E+07 0.00E+0C 3.58E+06

+15E+1( ‘. 14E+QH 2.01E+08
1.49E+0 2.21E+08 9.B0E+0?
1,01E+1C J.62E+09 1.93E+08
3.35E+04

4. 79E+02
2.82E+0¢

« 17E+0%

2098¢




™1 Radiocliogical Contro.ie

Departmenta. Procedure

TABLE ©.4.7

PATHWAY DOSE FACTORS, Ri
AGE GROUP  TEEN PATHWAY: GRASS-COW-MIL

ORGAN DOSE FACTORS; m* -~ mrem/year per uCi/eec

LIVER T.BODY THYROID KIDNEY LUNG GI-LLI

93R+0JQ 9.93E+02 ) . 93IE+Q2 ¢ .93E+02 9.93E+02 9.93E+02
73E+07 9,73E+07 . 73E+07 9.73E+07 $.73E+07 . 738+07
. 00E+0C L O9E+Q4 . T7E+04 1.09E+04 7.13E+04 . 391 +06

. 40E+0"7 . TBE+Q¢ ), 00E+0C 4,19E+0¢€ 0,0VE+Q0D 2.8F4+407
. 16E+Q7 ). 3TE+Q6 .00E+QQC .OQ0E+QCQ 2.01E+07 1.." (B+0?
. 21E+0O8 4.68E+07 0.00E+QQ 0.00E+QC 3.82E+07 ) o NS0

o

94E+DO¢ 1,83E+07 C.00E+0( 0.00E+0C 0.00E+00C 1.)0E+Q8
. O0E+0C <.7BE+Q7 6.27E+Q7 0.00E+0( 0.00E+0C 0.00E+0C 1.1 2E+C,
 J8E+1( 8.36E+0Q¢ ¢ .01E+Q¢ 0.00E+QC 0.00E+OC 0.C0E+0Q0 1.358+08

. 10E+09

2.11E+09 7.32E+09 1,42E+09 0.00E+0OC §.69E+0% C.00E+Q0

1t 1 »

0.00E+QC 4.73E+09 . 22E+09 0.00E+O( 0.00E+0C 0.00E+0C 7.00E+08
2.6BE+0S 0.00E+OQC 7.67E+07 0.00E+QC 0.00E+0C 0.00E+Q0 . 19E+08

- o ——— - - - - - - ——— JUR—————— TR L Ll bl

yO2E+1( 0.00E+0C 1.63E+1C 0.00E+QC 0.00E+Q0 0.00E+0C . BEE+09
L. S5B8E+04 0.00FE *0C . 24E*+02 .00E+00 . O0E+00 ), O0E+00 .4BE+06
1.65E+03 £.21E+02 3.5¢ 0.00E+0C J 0.00E+Q0

1. 41E+0! 7.32E+04

1.81lE+QCJ 0. 00E+Q0

.00E+00 .34E+08
. O0E+Q0 1.51E+05
0.00E+00 1.BOE+Q6

1,74E+08

0.00E+QC

3.56E+07
. 20E+11 1 )9 J 3 e .49E+08
1. 7 9.09E+06
. . 35E+09 ] E+089 2.8BE+08
9.63E+08 1. 08 1.42E+08
. 54E+08

,O0E+QOC
0.00E+Q0Q 1. }+05 C.00E+00 1.66E+08

o - — -~ - ————— - - -

0.00E+00 6. 5+01 . Q0E+00 9.55E+058
. 00E+QQ 1.16E ) s 7.12E+05




Number

PATHWAY )SE _FACTORS, Ri

AGE GKROU} ADULT PATHWAY: GRASS~COW-MILK

CRGAN DOSE FACTORS; - mrem/year per uClL/8ec

T.BODY THYROID KIDNEFY LUNG
? 62E+02 7.62E+02 .62E+00 7.628+C2

. 26E+Q «26E+Q7 §,26E+Q7 5.26E+07

( 1.70E+04 6.28BE+03 3,7BE+Q4

0.00E+0( .S0E+4 0.00E+0C
. D0E+0OC ,00E+0LO ,66E+06
. QOE+O( 0.,00E+O( 1.95E+

.Q0E+0C 0.00E+C
p 5. OOE+UC
. O0E+Q
). O0E+0C
. O0E+OC 5.10E+08
. O0E+0C J2E+08
. 00E+Q0 1.35E+09
Q0E+00 4,722+06
QOE+OC 5, 57E+058
OQ0E+Q0 78E+08
. 00E+CQ 1.19E+05
.00E+00 1.32E+06
Q6E+O8 0.00E«00 2.19E+10
2. 61E+07 0.00E+QC - 49E+07
.B6E+0OB 0 COE+OC .53E+08
2.51E+08B 0,00E+CC 02Fr+08
. 25E+08 0.00E+Q0 1.12E+08
17E+07 .Q0E+0C 6. 04E+06

- - - —-—

J4E+QS 1.44E+409 JSE+O8B
’ 7.92E+07 1,163 +08
1.956+08

1.34E+04 5.54E+07

,00E+Q0 1.25E+07

1.21E+08

O0E+Q0Q 6.90E+05
I3

0.00E+C0 . 22E+05




NB~ -‘J‘
RU=10:
Rf'l:,

" AN

-4V

-1286M

AGF

ORGAN

GROUP

DOSE

..wTP

3. BGE+Q3

QOE+QE
OOE+0C

GBE+(¢
L4E+Q¢
10E+O¢

™1

.
ver
—

artmental P

Radioclogical

(S

TABLE 5.5.1

PATHWAY

INFANT

!A"*OPh,

T.BODY

4.86E+03

& .00E+0QE
94E+04
Q6E+O¢E

3.03E+0¢

2.01E+Q¢

DOSE_FACTORS ,

PATHWAY :

m‘ = auem/yea:

THYROIL

86C+03

5.00E+08
1.26E+04

2.76E+03

ntroie

!‘Jul G'V“ -

RAb"G‘A."

per uC

KIDNEY

BEE+Q3
. O0E+08

1.04E+Q6

0.00E+0C

. OCE+0C
QQE+D

.O0E+0C
Q0E+QC

0.00E+Q0

0.00E+00

.O0E+QCL
0.C0E+QQ
COE+Q0O
O0E+00
0.00E+0C

), O0E+0C
09E+0¢
L. 46E+Q7
2.57E+07

2TE+12

0,00E+00

'.l7E*\:

v 11E+09
. O0E+Q0Q

OOE*DL

SE+Q2

- 3 ¢\:F"O‘3

” A

T0E+0

2.46E« U4

,‘ES!*”_

1.51E+Q6

0.00E+0(
0.00E+QQ
0.00E+QC

0.00E+00
2. 00E+0C

0,00E+Q00
0,00E+00
0.00E+Q0Q

Number

1LK
LA M

i/ 8ecC

LUNG
Bbi" 4,.86E+03
,00E+08 5.,008+08
. B4E+OE

72E+06
,44E+05
, 44E+Q0
.25E+Q6
. 52E+07

MY 1Ty
LR A

’\r'r\'\

0,00E+00C
C.00E+O(
0.00E+00

\9!009
J1E+05

2.4BE+Q7
1.27E+04
. 73E+05

0.00E+0

. Q0E+QD

0.00E+0C
0,00E+00

Q0E+DO
.O0E+QC

9.40E+04
6.89E+04




\_a]Nuclear

T™M! Radiclogical Controls

“Titie vision No,
__offsite Dose Calculation Manual (ODCH) 9
TABLE S .2
AGE ZROUP: CHILD PATHWAY | GRASS-GOAT-MILK
\ ORGAN DOSE FACTORS; m' = mrem/year per Wi/ eee
wc&xn' ) PRpRp——————— R ki - - PRpppp—— L kg
| BONE LIVER 7. BODY THYROID KIDNEY LUNG Gl-LLl
H-3 0.00B+00  3.20B+03 3,208403  2.20B+0) 3,208403  3.20E+03 3.208+03
c~14 1,20E4090  2.39E+08 2.350408  2.29E+08 2,398408  2.308+08 2.39B408
CR~861 0.00B+00 0.00B+00 1,228404  £.78E402 1.868400 1.240+04  6.4BE408
MN~54 0.00B+00 2,.52E+06 6.7184086  0,008+00 7.06K+08  0.00R+00 2.118406
FE~55 1.,488406  7.718+08 2.,39R408  0.00E+00 0.00B400 4.362+08 1.43B408
rE-5% 1. 860406  2,83E406 1.268406 0.008+00 0.008+00 7,348406  2.64E406
co-ib 0. 008400 1.46E+06 4.468406 0.00B+00  0.00E+00 0.,00B+00  B.49E+06
coO~60 0.U0B+00 5.18E+06 1.548407  0.00B+00 0.00R+00 0.00B+00 2.87K+07
NI=<63 3.56E40%  1.91E+08 1.218¢08 0,00E+90 0,00B+00  .00E+00 1.208+07
EN-6% 4.06E408 1.32E+06  B,22E+08 0.00E+00  6.33E+08 0,00E+00  2,32B+08
RB~B6 0.00B+00 1.08E+09 6.478408  0.00B+00 0.008+00 0.00B+00  6.77E+07
SR-8 1.398410 0,00B+00  3.978+08 0.008+00 0.00E+00  0,00E+00 5.39E+08
ER~90 2.388+11  C.00E+00 §.958410 0,00+00 0.00R+00 0.00B+00  3.16E+09
Y-8l 4, 698+03  0,00E+00 1.26B402 0.00B+00  0.008+00 0.00B+00  6.24E+08
IR-95 4. 60E+02 1.01E402  9.00B+0)  0,00B+00 1.458+02 0.008+00 1,08E+06
NB-§56 3.B2E+04  1.49E+04 1.068+04 0.00E+00 1.40E+04 0.00B+00  2.75B¢07
RU-103 5.348+02 0.00E+00 1,988402 0.00B+N '  1,29E+03 0.00B+00 1.33R+04
RU-106 1.118404  0.00E+00 1,38E+03  0.00E+00 1.50E+04 v.00B+00 1,73u+08
AG-110M  2.51E+0? 1.69E+07 1.358407  0.00B+00  3.16E+07 0.00B+00 2.01E+0%
TE-128M B.B6E+06  2.40E+06 1.188406 2.498406  0.00R+00 0.00E+00 B.55E+06
TE-127M  2.805407  6.728+06 2.968+06 §.97E+06  7.12B+07 0.008+00  2.02K+07
TE-129M  3,26E+07 9.10E+06 5,068+06 1.088407  9.868+07 0.00E+00 3.978:07
1-131 1.678+08  1.57B+0%  B,.95R+08 §,20B41)  2.58E+0%  0.00E+00 1.408:08
1-133 2.068407  2.858407 9. 66E+06  4.74E+09 4. 25E+07 0.00B+00  1.03B+.7
c8~134 6.80E+10 1.12B431  2.35B+10  0.00E°00 3,468410 1.24E+10  6,01E+0L
c8~-136 3,04E+409 B..°%+09 5.418409 0.00B400  4.45E+09 6,64B+08  2.94E+08
c8~137 9.68B+10 9.3u2+10 1.378410  0.00B+00  3,02E+10 1.,09B+410  5.80B+08
BA-140 1,418407  1.24E+04  6.23B+05  0.00E+00 4.028403  7.37E+03  7,18B+06
CE~141 2,638403  1.31B+03  1.96E«02 O QOB+00  5.74B402  0.00B+00 1.63B+06
CE~144 1,98E+08  6.11E+04 1,04E+04 0,00B+00  3,38E+04 0.008+00 1.89E+07
PR-145 B,61R+401 2.59E+01 4.278+00 0.00E+00  1.40B+01 0.00B+00 9.29E+04
ND=147 §.34E+01  4.33E+01 3,358400 0.00B+00 2.37B+01 0.00B+00 6.85E+04
1-83 20%8¢c



PATHWAY

mrem’/year petl
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Numbe
m"w“'{ ™! Raediological controls l '

pepartmental Procedure “PLN=4 ' D.040
“Titie vision NO.
J"W&mﬂl—m L &
TABLE 5.6.3
AGE GROUP: INFANT PATHWAY i GRABS-COW-MEAT -

”"””T"- ORGAN DOSE FACTORS; m' = mrem/year per uCi/oee

| BONE LIVER T.BODY THYROID KIDNEY LUNG G1-LLl
;:;-.--—-.07033000 0.008+00 0.008+00 0.00B400 0.00B+00 0.00E+00 0.00B+00
c~14 0.,00R+00 0.00E+00 0.008+00 0,008+00 0,.00E+00 0.00B+00 0.V0R+00
CR-61 0.00E+00 0,00E+00 0.008+00 0., 00E+00 0.00B+00 0.00B+00 0.008+00
;;:;:—---.5750!000 0.00E+00 0.008+00 0.00E+00 0.00E+00 0,008+00 0.008+00

FE-bb 0.00B+00 ©0.00B+00  0.00E+00 0.008+00 ©0.00E+00  0.00B+00 0.00E+00
re-59 0.00E+00 ©.00B+%0  0.00B+00 0.00E+00 0.0NE+00  0,008+00 0.00B+00
53—;a- 0.00B400 0.D0E+00  0.00B+00 0.00E+00 ©.00E+00 0,00B+00 0.00E+00
coO~60 5,00B+00 ©.,008400  0,00E+00 0.008400 0.008+00  0,00E+00 0.008+00
NI=63 0.00B400 0.COE+00  0.00E+00 0.008+00 0.00B+00  0.00E+00 0.008+00
IN-68 0.008+00 ©0.00B+00  ©,00E+00  0,0UR+00 0.008+00 0.00E+00  0,008+00
RB~86 0.00E+00 ©0.00E+00 ©.00E+00  O,00B+00 0.00B+00 ©0.00B+00  0.00E+00
SR~B9 0.008+00 ©,00B+00 0.00B+00 0.00E+00 0,008400 0.00E+00  ©,00E+00
8R-90 0.008400 ©0.00B+00 ©.00B+00 0,00R+00 0.00B+00 ©0,00B+00 0.00B+00
Y-9l 0.00E+00 0.00E+00 ©.00E+00  ©.00E+00 0.00E+00 0.00B+00  0,00E+00
IR=95 0.00B+00  0.00B+00 ©0.00E+00  0.00E+00 0.008+00 0.00B+00 0.00B+00
NB~§§ 0.00B+00  V.00E+00  0.00B+00 0.00ICCO 0.008+00 0.00B+00  0,00B+00
RU~103 0.00E+00 0.00E+00 0.00B+00  O.v..+00 0,008+00 0,00B+00  0.008+00
RU-106 0.00E+00 0.00B+00 0.0NE+00  0,00E+00 0,00E+00 0,00E+00  0,00E+00
AG-110M 0,.00E+00  0,00B+00  0.00E+00 0.008400 0,00B¢00 0.00B+00 0.00E+00
TE-126M 0.00B+00  0.00B+00  0.00E+00 0,00E+00 0.00E+00  0.00E+00 0.00E+00
TE-127M 0.00E+00  0.00E+00  0.00E+00 0.00E+00 0,00E+00 0.00E+00 0,00E+00

---ou--—-ﬁhorocuo-—mbnwaﬁ‘.o-‘ec--—--'—.--

TE-129M 0.00B+00  0,00B+00  0.00E+00 0.00E+00 O,00E+00 0-003‘60 0.00E+00
1-131 0.008400 0.00E+00  0.00B+00  0.00E+00 0,00B+00 0,00B+00  0,00E+00
1~133 0.00E+00 0.00E+00 0.00B+00  0.00E+00 0,008+00 0,008+00 0,00E+00

-

- - -

Ccs-134 0.00E+00 0.00E+00  0.00E+00  0,00E+00 0.00B+00 0,00B+00  0,00B+00
cs-136 0.00B+00 0.00E+00 0,008+00 0.00E+00 0.00E+00 0.COR+00  0,00E+00
cs~137 0.00B+00 (.00E+00  0.00B+00  0,00E+00 0.00B+00 0,00E+00  ©0.00E+00
BA-140 0.00B400 0.00E+00 0.00E+"0  0.00B+00 0.00B+00 0.00B400  0.00E+00
CE-141 0.00B+00 O0.00E+00 0.00B#t0  0,00E+00 0.00B+00 0,C0B+00  0.00E+00
CE-144 0.00E+00 ©.00B+00  0.00B+C)  0,00E+00 0.00B+00 0.00B+00  0.00B+00
PR=143 0.00B+00 0.00B+00 0.00E+00 0.00R+00 0.00B+00  0.00E+00  0.00E+00
ND=147 0.00E+00 ©0.00E+00 0.00E+400 0.00B+00 0.00B+00 U.00E+00 0.00E+00

- - A - - - - -

1-86 2098¢c



(X7 ]Nuclear wumbes
L ™1 l.‘tblutell controlie
= Departmental Procedure s -4200,
Titie Revision Ko,
_.Offsite Dose Gaicvistion Manua: (ODOM) -
TABLE §.6.2
PATHWAY DOSE FACTORS, Ri
AGE GROUF: CHILD PATHWAY ¢ GRASSE~COW~MEAT

-----’--T.- e onnhn'BOIl FACTORS ) m' = mrem/year per uei/mec

BONE LIVER T.80DY THYROLD KIDNEY LUNG GI~-LLI
;:l- -----0.05!000 2. 348402 2., 348402 2. 34402 2.248+02 2.348402 2.34E+02
C~14 3.B4E+08 7.678+07 7.678+07 7.678407 7.,678+07 7.678+07 7.678+07
CR+=81 0 90E+00 0.008+00 B, 78E+02 4. BBE+0) 1,338+03 §.90E+03 4.66E+08
MN=-64 0.008+00 8.0184+06 2.13E+06 0.00E+00 2,288+06 0.,00E+00 6.73E+06
FE-§8 4.57E+08 2.43E+08 7.,528+07 0.00E+00 0.00E+00 1.37E+08 4. 498407
Fe-59% 3.778+08 6, 108+08 3.04E+08 0.00R+00 0, 00E+00 1.778+08 6, 35E+08
CO=58 0.008+00 1. 64E+0" §.038+07 0.00E+00C 0.008+00 0.00B+. " §.5BE+0"
co~60 0.00p+0C 6. 93E+07 2.04E~08 0.00E+00 0.00E+00 0.00E+0Q 3.BAE+OB
Ni=63d 2.918+10 1. B6R+00 §,.91E+08 0.00E+00 0,00p+00 0.00E+00 1.08E+08
IN~-65 3.76R+08 1. 00E«0% 6,22E+08 0.00E+00 6,31E+08 - 0.00B+00 1.76E+08
RB-B6 0.00E+00 b.76E+08 1,54E+08 0.00F+00 0.,00E+00 0.00E+00 3.71E+09
SR-89 4.B2E+08 0.00E+00 1. 3BR407 0.00E+00 0.00E+00 0.00E+00 1.878+07
ER~%0 1.048+10 0.00E+00 2.64E+00 0.00E+00 0.00E+00 0.00E+0C 1.40E+08
Y=91 1.,808+06 0.005+00 4.B2E+04 0.00E+00 0.00E+00 0.00E+00 2.40E+08
ER~95 2. 66E+06 $.B6E+08 5.218408 0.00E+00 B,38E+056 0.00E+00 €. 11E+08
NB~§8 3.10B+08 1.218406 B.63E+05 0.00E+00 1.13E+08 0.00E+00 2.23B409
RU~103 1.66E+08 0.00E+00 5.96E+07 0.00E+00 1.90E+08 0,00E+00 4.01E+09
RU=106 4. 44E+09 L. O0E«00 §.54E+08 0.00E+00 6.00E+09 0.00E+00 6.91E+10
ANo=110M 8.,39E+06 5.678+06 4.538+06 0.00E+00 1.06E+07 0.00E+00 6. 74E+08
Tr~126M 6. 69E+08 1. 54E+08 7.859E+07 1,60E+08 0.,00E+00 0.00E+00 6, 49E408
TE~127M 1.,768E+00 4. 78E+08 2. 1E+08 4.25E+08 5. 06E+09 0.00E+00 1.44E+09
TE~129M 1.,79E+09 §.008+08 2.,78E+0 5.17I:OI §,26E+09 0.00E+00 2.18E+09
1«3131 1.66E+07 1.678+07 9.4BE+06 6.520+09 2.74E+07 0,00E+00 1.48E+06
1-133 6.72e~01 7.06e~01 2.68e~01 1,31E+02 1,18E+00 0.00E+00 2.85e~01
CE~134 9.23R+080 1.815+09 3,19E+08 0.00E+00 4.69R+08 1.688+08 B.16E+06
CE~136 1.63E+07 4. 48E+07 2.90E+M 0.00E+00 2.308+07 3.86E+06 1.878+06
C8-137 1.338+0% 1,26E+0% 1.89E+0e 0.,00E+00 4.16E+08 1.50E+08 8.00B+06
BA=140 4.428+07 3.87E+04 2. 5BE+06 9.00B+00 1,26E+04 2.31E+04 2.24E+07
CE-141 2.22E+04 1.11E+04 1,65E+03 0.00E+00 4.86E+03 0.00E+00 1.33E+07
CE~144 2.328+08 7.26R+08 1.248408 0.00E+00 4.028+056 0.00E+00 1.89E+08
PR~143 3.33E+04 1.00B+04 1.68E+03 0.00E+00 §.428403 0.00E+00 3,60B407
ND=147 1.178+04 $.4BE+03 7.34E402 0.00E+00 §.20R+03 0.,00E+00 1.50E+07

- -

1-87
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[ INuclear iawes
™1 Radiological Controls
pepartmental Pro =PLN= 4
“Title Revieion No.
__Dffeite Lose C on Manuai (ODOM) e
TABLE §.€.3
PATHWAY DOSE FACTORS, Ri
AGE GROUP: TEEN PATHWAY ¢ GRASS ~COW-MEAT
”-"“”l”" ORGAN DOSE FACTORS) m¢ ~ mrem/year per uCi/see
chxnt | -.----------O-------’----.-----.‘-. -~ - - - - -
I BONE LIVER T.BODY  THYROID KIDNEY LUNG G1-LL1

O D0Re00  1.90802  3.0d8e03 1.038e02  3.938e03  3.338400 1. 938402
c-14 2.042+08 4.08E+07 4,08E+07 4.0BE+07 4.0BE+07 4.08E+07 4.0BE+0?
CR-51 0.00E+00 0.00E+00 6,63E403 3,138+403 1.23E+03 B.03E+03 9. 46E+08
MN-SA- 0.,00E+00 7.00E+06 1,39E+06 0.00E4+00 2.09E+06 0.00E+00 1. 44E+07
FE~5% 2.38E+08 1.69%+08 3.94E+07 0.00E+0C 0.00E+00 1.07E408 7.318+07
FE~59 2.12B+08 4.95E+08 1.91E+408 0.00E+00 0.00E+00 1.56E+08 1.17E409
;8~;; ..... 0?00‘000- 1.40E+07 3. 24E+07 C.00E+00 0.00E+00 C.00E+00 1.94E+08
cO=60 0,008+00 6.83E+0" 1.31E+08 0.,008+00 0.00E+00 0.00E+00 7,60E+08
NI=63 1.52E+10 1.07E+409 6§.15E+08 0.00E+00 0.,00E+00 0.00E+00 1.71E+08
IN-65 3 SOEe0B  B.6BE40B  ¢.08Ee0B 0.00B#00  §.86B408  0.00Be00 3. 68E+008
RB~B6 0.00E+00 4,06E+08 1.91E+08 0.00E+00 0.00E+00 0.00E+0Q0 6.00E+07
SR-B% 2.58E+08 0.00E+00 7,29E+06 0.,00E+00 0,00E+00 0.00E+00 3,03E+07
SR-90 8.04E+0% 0.00R+00 1.99E+09 0.00E+00 0.00E+00 0.00E+00 2.26E+08
Y~91 8.54E+058 0.00E+00 2.56E+04 0.,00E+00 0.00E+00 0.00E+00 3.91E+08
LR-58 1.850E+06 4.73E+05 3,280+08 0.00E+00 6.95E+08 0.00E+00 1.08E+09
NB~9§ 1.79E+06 9.985E+08 5, 48E+08 0.00E+00 9.64E+05 0.00E+00 4.,25E+09
RU=103 B8,56E+07 0.00E+00 3,66E+07 0.00E+00 A,02E+08 0.,00E+00 7.,15E+09
RU~106 2.36E+09 0.00E+00 2.97E+08 0.00E400 4.54E+09 0.00E+00 1.,13B+11
kG-110M £, 06E+06 4.7BE+0& 2.91E+06 0.00E+00 9,13E+06 0.00E+00 1.34E409
TE~125M 3.03E+08 1.09E+08 4,08E+07 B,46E+07 0.00E+00 0.00E+00 ¢. 048408
TE=127TM 9.41F+08 3,34E+08 1.12%8+08 2.24E+08 3.B1E+09 0.00E+00 2.35E+09
TE-129M 9.49E+08 3.82E+08 1.50E+08 1.06E+08 3.97E+09 0.00E+00 3,56E+409
1=-131 8,.93E+06 1,28E+07 6.72E+06 3,68E+09 2.18E+07 0.00E+00 2.478+06
1-133 3,08e-01 §.22e~01 1.59e~01 7,29E+01 8,16e-01 0.00E+00 3.95e-01
cs~134 §.23E+08 1.23E+09 §.71E+08 0.00E+00 3.91E+08 1.49E+08 1.53E+07
cs~-136 $.43E+06 3,71E+07 2, 49E+07 0.00E+00 2.02E+07 3.18E+06 2,99E+06
c8-137 7.24E+08 $.63E+08 3,38E+08 0.00E+00 3.28E+08 1.27E+08 1.37E+07
BA-140 2.39E+07 2.93E+04 1.54E+06 0.00E+00 9,94E4+02 1.97E+04 3.69E407
CE-14) 1. 18E+04 7.87E+03 9.08E+02 0.00E+00 3.71E+03 0.00E+00 2.25B+07
CE~-144 1.23E+406 £,.0BE+0OS 6.60B+04 0.00E+0C 3,03E+05 0.00E+00 3,09E+08
PR-142 1.76E+04 7.03E403 8.76E+02 0,00E+00 4.0BE+03 0.00E+00 5,79E+07
ND-147 6.23E+03 6.78E+03 4.,08E+02 0.00E+00 3.98E+03 0.00E+00 2.44E+07

1-868 2098¢c
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Revis

MILE FATHWAY ¢

x (r) x (DFL,
‘i'h)/Y,) P

ampt i ate,
f

neun rate

nsumpt Lor 3 3¢ . 0, 31

Ltesenage!: ana IV ¢ } QI J respect

ire feend grass,

element transfer Coe pn ; , Reg. Guide

f deposited activ retained in ocow'e feed grass,
slates, 1.0 for radiciodine (Table E~15, Reg. Guide 1,10

Lngestion doee factor for organ, , and the ith vadionuciide
respective age groug n (Tables E~11 to E~14, Reg. Guide ..

netant fo' the ith radionuclide, 86
weathering, v 13 ] 86C
the transport time from pasture to Cow

.

15, Reg. Guide 1.109), or 2 days

he trans
Table E
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¥
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the COw i8 On rasture

18 papture Qgrase wh




Reference

ge

Mar

i

\\'

Numbe )

water

ve
respecti



- ©
{(t £,07%) + () tf,) e ‘4 W)AY,) n 8L Eq |
where
S
. ¢ Pi rie/mice rat pli/)
i v . neum, rate, ¥ 14y e L
4 ‘_” ' Receptor's meal naumpt ion rate “ : " vr for Anta
teenage ¢ a L age : pt respe LVE ko Guide ’
* r, the staAD.e @& .mer pler efficients AYB/H Table | be
g Lde
N
! ira : L JLe S : reta.ne i w'e 1Tee raps « 1
i part ates Iox ‘ fable | ¢ M Lae ‘09
e prL, the ingei dose fact r orga and the ith radior vde fo
eACh respe & aue t [ Tables ¥ t ! 4, Reg yide 0%
{ A ieCay netant for the radior L ide ) LU
Ay aca stant ¢ weathaer.ir i e NURE base #
& CA haltl L E4
l"A
L, : > NG g t tine fror pasture to receptol NUREG~Q133
] t F @ © ans rt tine r o P ! receptor (NUREG~Q..
Y ¥y AT iCcUlturaAL Produetiva by uhi’ reds Of pasture feed grase, ( Kg/n
NITRE
\
Y, « agy \cultural produ ty § * aresn of stored feed, - Kg/m*
y
NUR ' i
L A the frast r f the year that the ©Ow L8 on pasture
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wWhere:
All terms are ae defined above and in Appendix L

Reference Tables 2.0..*"8%
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Numher
™1 Radiological CONtrole
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R PATHWAY 3E FACTOR
' Y § 1 i At vyl AfEn p 2
R = k' x (I (3. (4; * Az ((U%,) £, e i'L + U, f“ e*i*h (Eq F-1
wWhere:
k' L\E6 picosurie/microcurie (pli/uci)
v, the onaumpt ic rate of freseh leafy vegetatior 26, 42, 64 kg/yr for
infant, child, teenager r adult age groups, respectively (Reg.
Guide 1.109
vt the sumpt rate ot stored vegetation, O, 520, 630, 520 kg/yr for
infa hild, teenager, or adult age groups respectively (Reg
Guide 1.10
£, the acti of intake of fresh leafy vegetat.ion grown
- o -
fy « the fraction of the stored vegetation grown locally = 0.7¢ (NUREG~0133)
t, = the average time between harveat of leafy vegetation and itse
consumption, 8.6 x 10' seconds (Table E-15, Reg. Guide . 109 (24 hre))
t, = the average time between harvest of stored .eafy vegetation and ite
JNBUMpt ic 18 x 10° speconde, [Table E-15, Reg. Guide 1.109
oL daye
Y. the vegetation area density, <.0 kg/m Table E-15, Reg. Guide 1.109)
All othes parameters are ag previouely defined.
The concentration of tritium in vegetation is based on the airdorne concentrat.ion rather
thuan the depositic Therefore, R, is based on (X/Q)
= ] ' M $ - . -
R .0 k'k (0%, £, + U5, f;) (DFL, . ) (.75 [.5/H]) (Bq F=2)
vhere:
All terms are ag definec above in Appendix

Tabl
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Offpite Dose Calculation Manual (ODCM)

APPENDIX A~F REFERENCES
Page &

*ERE USED IN DOSE FACTOR CALCULATIONS

Origin of Value
1

|
Parameter | vValue se0tiON of | Site~
: THR. NUREG~-0133 | Specific
AR d bRy

*ee ®or R, (Ground
Plane) *+*

s+* Por RIi
(Grase/Animal /Meat) ***

50 kg/day

6 kg/day
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Number
Radiological Controle
Procedure 6610~PLN-4200,01
Revieion NO,

APPENDIX A-F REFERENCES

yhalation ! LN¢C Lon doee factors were taken from the indicated source. For

at
age group, for eh nuclide, the organ dose factor used was the highuft dose
or fo nuclide and age group in the refarenced table.
Typically beef cattle are raised all year on pasture. Annual land surveys have
indicated that the emall number of goats raised within 5 miles typically &re used
grase control and not food OF mMiik. Nevertheless, the goate can be treated as
full meat sourcee where present despite the fact that their numbers cannot sustain
the meat consumption rates cf Table £~5 of Reference J
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