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'PERATINGDATAREPORT

DOCKET HO.
DATE

COMPLETED Er L.L. Puller
TELEPHOHE(7~'~58

OPERATING STATUS Unit One
Susquehanna Steam Electric Station

l. Unit Name:

2. Reporting Period: ~ rch 1992

3. Licensed Thermal Power (MWt): 2

4. Nameplate Rating (Gross MWe): 1152

S. Design Electrical Rating (Net MWe):

6. Maximum Dependable Capacity (Gross MWe):

7. Maximum Dependable Capacity (Net MWe):

Notes

8. IfChanges Occur in Capacity. Ratings (Items Number 3 Through 1) Since Last Report. Give Reasons:

None

9. Power Level To Which Restricted, IfAny(Net MWe):

10. Reasons For Restrictions. IfAny:

None

This Month Yr. to.Date Cumulative

2184744 77,281
1602.2

1032
59,312.4143.7

186,236,085
0 852 194

1 495 182
72.5

76.819.3
65.8
65.2

Scheduled outage length is ten weeks.

11. Hours In Reporting Period

12. Number Of Hours Reactor Was Critical 162.2 60,528.1
13. Reactor Reserve Shutd'own Hours 0 0

14. Hours Generator On.Line 1583.7

IS. Unit Reserve Shutdown Hours 0
4 723 124

e 58 467,456
19. Unit Service Factor 19.3 76.8
0. Unit Availability Factor 72 5

.
—ULD— 72.8

2'. Unit Capacity Factor (Using DER Net) 9.9 72.1

23. Unit Forced Outage Rate

24. Shutdowns Scheduled Over Next 6 Months (Type, Date. and Duration of Each):

Z)nit One commenced its sixth refuel -and inspection outage on I'larch 6, 1992.

25. IfShut Down At End Of Report Period. Estimated Date of Startup:
26. Units ln Test Status(Prior to Commercial Operation):

)I I 1992

Forecast Achier ed

INITIAL CRITICALITY
INITIAL ELECTRICITY
COMMERCIALOPERATION



UNITSHUTDOWNS ANDPOWER REDUCTIONS

REPORT MONTANI March 1992

DOCKET NO.
UN)T NAME

DATE
. COMPLETED SY

TELEPHONE

L.L. Ful er
17 542-3858

No. l)atc
~J
CL

I

PI
C
Q
v%

ne

Q4

g Vl

Licensee
Event

Report ¹
\l
Ol

cn Cr

r-

g a

E p3
O

Cause Ec ('orrective
Action to

Prevent Recurrence

920225 0.0 H NA XX ZZZ Unit One remained at 60% power level
for fuel conservation limitations
until March 6 when power reduction
started for the refueling outage.

920306 600.3 C NA XX ZZZ Unit One was manually shutdown for
its planned sixth refuel and
inspection outage (6RLO) commencing
at 1700 hours March 6. Generator
was taken offline at 2340 hours
March 6. Planned outage length is
ten.weeks. Estimated return to
service is May 16, 1992.

F: Frrrced
S: Scheduled

Reason:
A.Equipment Failure (Explain)
B-Maintenance ni Test
(.Refueling
D Regulatory Restriction
F..Operator Training gr License Fxamination
F Administrative
G Operational I'.rror (I'.xplain)
I I Other (lixplain)

Method:
I -Manual
2 Manual Scram.
3-Automatic Scram.
4.Continuation

from previous month
5-Reduction
9-Other

Exhibit G - Instructions
for Preparation of Data
Fntry Sheets for Licensee
Event Report (LER) File (Nl)REG.
016I )

Fxlnbrt I Sana Sour«



e
SUS UEHANNA STEAM ELECTRIC STATION

Docket Number 50-387

Completed by L. L. Fuller Telephone: (717) 542-3858

Challen es to Main Steam Safet Relief Valves

None

Chan es to the Offsite Dose Calculation Manual

Yes. See Attachment A.l and A.2

Ma or Chan es to Radioactive Waste Treatment S stems

Yes. See Attachment B.
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AVERAGE DAlLYUMTPOWER LZVEL

pate

S~P'OCXZr NO.

UNIT Two

DATK 4-2-92

COMPLETED BY
L.L. Fuller

%ON

March 1992
MONTB

DAY AVERAGE DAlLYPOWER LEVEL
(MWe-Net)

1058

DAY AVERAGE DAlLYPOWER LEYEL
(MWHVet)

1061
17

1058

1060

1060

1058

18

19

20

21

436

0

1054

1058

108

719

10

12

13

14

15

16

1062

1062

1061

1 61

1061

26

2S

30

31

984

1063

1061

1062

1NSIUCIIONS

On this format, list the average daily unit power level in MNe Net for each day in the reporting tn»nth. Compute to
the nearest whole megawatt.
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OPERATING DATAREPORT

DOCKET VO ~0-388
DATE

COMPLETED BY ~~T~3,er
TELEPEONE ~1 542-3858

OPERATING STA TUS Unit Two

Susquehanna Steam Electric StationI. Unit Name:
2. Reporting Period:

3. Licensed Thermal Power (MWt):
4. Nameplate Rating (Gross MWe):

5. Design Electrical Rating (Net MWe):

6. Maximum Dependable Capacity (Gross MWe):

Notes

8. IfChanges Occur in Capacity Ratings (Items Number 3 Through 7) Since Last Report. Give Reasons:

9. Power Level To Which Restricted, lfAny (Net MWe):

10. Reasons For Restrictions, lfAny:

None

Yr. to DateThis Month Cumulative

62,5202184744
2 055.8

717.9
2040.3 51$ 037.0

6,592,042 161,954,977
2,187,470

51,096,94229109,751
93.4 81.6
93.4 81.6

92.0 77.8
6.58 5.89

11. Hours ln Reporting Period

13. Reactor Reserve Shutdown Hours 0 0

14. Hours Generator On.Line 600.3
15. Unit Reserve Shutdown Hours

16. Gross Thermal Energy Generated (MWH) 1 911 $ 262

17, Gross Electrical Energy Generated (MWH) 630,576

18. Net Electrical Energy Generated (MWH) 606,661
19. Unit Service Factor 80.7

20. Unit Availability Factor 80. 7

2'. Unit Capacity Factor (Using DER Net) 7 7 ~ 7

23. Unit Forced Outage Rate 19.31

24. Shutdowns Scheduled Over Next 6 Months (Type, Date. and Duration of Each n

Refuel Outa e, Se tember 12, 1992 for 70 days.

25. IfShut Down At End Of Report Period. Estimated Date of Startup:
26. Units tn Test Status (Prior to Commercial Operation}: Furecast Achieved

INITIALCRITICALITY
INITIALELECTRICITY
COMMERCIALOPERATION

(uT }



gag
~<p~P'NITSHUIOWNS ANDPOWER REDUIONS

REPORT MONTH March 1992

DOCKET NO.
UNITNAME

DATE
COMPLETED BY

TELEPHONE

50-388
Two

P lier

Date
Licensee

Event
Reporl ¹

El~
8 a

cl
E p3
O

C aust tr Corrective
Action t(r

Prevent Recurrence

920318 143.7 A 2 92-001-00 EB RLY-87 During performance of OP procedure
to swap in the E Diesel Generator, an
operator found the protective relay
on theC diesel panel tripped. When

pushing the reset, there was an
arc internal to the relay. This
caused a 2C bus lock out and stripped
the loads from the bus. One of the
loads supplied power to the CIG
containment isolation valve, and the
valve went closed. Due to the
potential for the inboard,HSIVs to go
closed, Unit Two was manually
scrammed at 1004 on March 18. The
unit returned to service on March 24
at 0944 hours and reached lOOX power
at 2230 hours March 27.

F: Forced
S'cheduled

('r177 )

Reason:
A Equipmenl Failure (Explain)
B Maintenance or Test
('efueling
D Regulatory Restriction
E.Operator Training h. License Fxaminalion
F Administrative
G.Operaliunal I'.(r((r (I'.xplain)
I I.Other (I'.xplain)

Method:
I-Manual
2.Manual Scram.
3-Automatic Scram.
4 Continuation

from previous month
5-Reduction
9-Other

Exhlblt G - lnslructions
for Prtparalion of Dala
Fntry Sheels for Licensee
Event Rep(>rt (LER) File (NUREG-
016) )

Exlribit I - Sante Source
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SUS UEHANNA STEAM ELECTRIC STATION

Docket Number 50-388

Completed by L. L. Fuller Telephone: (717) 542-3858

Challen es to Main Steam Safet Relief Valves

None

Chan es to the Offsite Dose Calculation Manual

Yes, See Attachment A.l and A.2

Ma or Chan es to Radioactive Waste Treatment S stems

Yes, See Attachment B.
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PENNSYLVANIA POWER 5 LIGHT COMPANY

SUSQUEHANNA STEAM ELECTRIC STATION
OFFSITE DOSE CALCULATION MANUAL

Prepared By Date

Reviewed By
S ervisor- nvironmental Services

,Nuclear)
e'eviewed

By g~ 'A'~/
g or

Approved B
Manager-Nucl'Oar T chnology

Date

Date

Date ~ +I



SUNNARY OF ODCN CHANGES

Changes other than those of a minor, editorial nature are summarized below.

1.

2.

Section 8.2 "Gaseous Waste Treatment" pertaining to the operability
requirements for ventilation exhaust treatment systems was revised to make

the level of detail and commitment in place more appropriate (p. 31).

Section 10.3, previously entitled, "Criteria for Potential Unmonitored
Release Pathways," was changed to "Evaluation and Honitoring Criteria for
Effluents Pathways." The text was revised to clarify evaluation
procedures for potential unmonitored releases (p. 49), in resolution to
SOOR 1-90-392.

3.

5.

Section 11.0, "ODCH Review and Revision Control," was revised to require
review of the ODCH by PORC before approval can be authorized by the
Hanager — Nuclear Technology for all new revisions.

Appendix E, "Hethods Used to Generate Dose Rate Calculation Worksheets,"
was deleted due to being incorporated into more appropriate station
procedures.

The Dilution Factor for liquid releases (page 22) has been specified to
the number used by the LADTAP program. "Dilution Factors and Transit
Times as a Function of River Level," was changed to tabular form (Table D-

1, p. D-3) to facilitate reading the desired dilution factors and transit
times.

6.

7.

8.

9.

Figures 5 and 6 have been replaced with new diagrams which show better
symbolic detail and more accurate placement of sampling stations with
reference to the SSES site. These figures are computer-generated and will
in the future be much simpler to modify in reflection to sampling station
changes.

Table 4 has been expanded to include dose calculation factors specific to
forty isotopes. Elements from Table 6 (maximum values for pathways) have
been consolidated into these pages so that Table 6 could be eliminated.
Each page now has a matrix listing for pathway, age group and receptor
organ.

Several detail and typographic corrections have been made. These include
those for liquid effluent setpoint calculation (p. 6), waterborne effluent
factor descriptions (p. 14), equations 10 (p. 21) and 11 (p. 22), for new

D/9 location documentation (p. 42), and for projected dose limits (pp.51-
2).

The second paragraph in section 10.8 (p. 53), regarding use of the
shortest averaging period for vent monitor history data, was removed
because it is ambiguous. The following paragraph properly qualifies what
is meant by the shortest averaging period.



10. This document has been received a total review per requirements in Section
11.0, and changes herein will not reduce the accuracy or reliability of
dose calculations or setpoint determinations in accordance with Technical
Specification 6.14.2.a.2.
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1.0 INTRODUCTION

The purpose of this manual is to provide the parameters and tho

be used in calculating offsite doses and effluent monitor setpoints for
the Susquehanna Steam Electrfc Station, Units 1 and 2. Included are

methods for determining maximum individual, whole-body, and organ doses

due to waterborne and airborne effluents to ensure compliance with the
dose limitations in the Technical Specifications. Methods are included

for performing dose calculations to ensure compliance with the waterborne

and airborne treatment system operability sections of the Technical

Specifications. This manual includes the methods used for determining

quarter1y indfviduaI doses for inclusion fn Effluent and Maste Disposal

Semiannual Reports.

The dose models consider two release modes: airborne and waterborne. All
airborne effluents are treated as ground«level releases. Dose to each of
the seven organs listed in Regulatory Guide 1.109 (bone, liver, total
body, thyroid, kidney, lung, and GI-LLI) are computed based on the
individual nuclide composition of the effluent. The largest of the doses

are compared to 10 CFR 50, Appendix I design objectives.

Liquid effluents discharged into a river undergo mixing prior to
consumption as either potable water or through the fish pathway. For

releases to the Susquehanna River, river model dilution factor s are used.

Doses to the seven critical organs are determined from individual nuclide
contributions and are compared to the 10 CFR 50 Appendix I design
objectives. Compliance with the 10 CFR 20 maximum permissfble
concentrations fs done on a batch-by-batch basis prfor to discharge.

This manual discusses the methodology to be used fn determinfng effluent
monitor Ilare/trip setpofnts to be used to ensure compliance wfth the

instantaneous release rate limits in the Technical Specifications. Methods

are described for determfnfng the annual cumulatfve dose to a real
individual from liquid effluents, gaseous effluents, and direct radiation
for critical organs to ensure compliance with 40 CFR 190 limits. The



exposure of an individual through any of the appropriate pathways.

The Radiological Environmental Monitoring Program is described in Section

9.0 of the manual, which includes the annual land use census survey and

interlaboratory comparison program.

It is the responsibility of the Superintendent of Plant-Susquehanna to
ensure that this manual is used in performance of the surveillance
requirements and for compliance with the limiting conditions of
operations stated in the Technical Specifications. It is the

responsibility of the Hanager-Nuclear Technology to ensure adequacy and

correctness of calculational approaches.



TABLE

RADIOLOGICAL EFFLUENT OBJECTIVES 5 STANDARDS

10 CFR 50 40 CFR 190*
APPENDIX I STANDARDS
DESIGN OBJECTIVES (BOTH REACTOR
(PER REACTOR UNIT) UNITS COMBINED)

10 CFR 20
STANDARDS**
(BOTH REACTOR
UNITS COHBINEO)

WATERBORNE EFFLUENTS

Dose to Total Body Froa all Pathways
Dose to any Organ Froe all Pathways-

AIRBORNE NOBLE GAS FFFLUENTS

Dose Rate to Total Body
Dose Rate to Skin - - - - - - - -'-
Gaaaa Dose in Air - - - - - - --
Beta Dose in Air - - - - - - - - - --
Oose to Total Body of an Individual
Dose to Skin of an Individual-

AIRBORNE RADIOIODINES AND PARTICULATES

Dose Rate to any Organ
Dose to any Organ From all Pathways

TOTAL URANIIN FUEL CYCLE

3 mrem/year
10 mrem/year

10 mrad/year
20 mrad/year

5 mrem/year
15 mrem/year

15 mrem/year

500 mrem/year
3000 mrem/year

1500 mrem/year

Dose to Whole Body From all Fuel Cycle Operations 25 mrem/year

Dose to Thyroid From all Fuel Cycle Operations - - - - - - - - - - - - - - - 75 mrem/year

Dose to any Other Organ From all Fuel Cycle Operations 25 mrem/year

TOTAL QUANTITIES RELEASED

Krypton-B5 Released per Gigawatt-Year-
lodine-129 Released per Gigawatt-Year-
Combined Plutonium-239 and Other Alpha-

Emitting Radionuclides With Half Lives
Greater Than One Year Released per Gigawatt-Year --

* As currently reflected in Technical Specification 3. 11.4.
**Technical Specification limits set to ensure compliance with 10 CFR 20 limits

50,000 curies
5 millicuries

5 millicuries



2. 0 +S~P0~$

2.1 MAT N TOR

SP CIFICAT ON 3.3.7. 0 - THE RADIOACTIVE LIQUID EFFLUENT MONITORING
INSTRUMENTATION SHOWN IN TABLE 3.3.7.10-1 SHALL BE OPERABLE MITH
THEIR ALARM/TRIP SETPOINTS SET TO ENSURE THAT THE LIMITS OF
SPECIFICATION 3.11.1.1 ARE NOT EXCEEDED. THE ALARM/TRIP SETPOINTS OF
THESE CHANNELS SHALL BE DETERMINED IN ACCORDANCE MITH THE METHODOLOGY
AND PARAMETERS DESCRIBED IN THE OFFSITE DOSE CALCULATION MANUAL
(ODCM).

A gross radioactivity monitor providing automatic termination of

liquid effluent releases is present on the liquid radwaste effluent

line. Flow rate measurement devices are also present on the liquid

radwaste effluent line and the discharge line (cooling tower

blowdown). Precautions, limitations, and setpoints applicable to the

operation of the Susquehanna Steam Electric Station liquid effluent

monitors are provided in the applicable plant procedures. Setpoint

values are to be calculated to ensure that alarm and trip actions

occur upon approaching the MPC limits of 10 CFR 20, Appendix 8, Table

II, Column 2 at the release point to the unrestricted area. The

calculated alarm and trip action setpoints for the liquid effluent

monitor and each flow measurement device must satisfy the following

equation:

where:

(Eq 1)

C the liquid effluent concentration limit implementing 10 CFR

20 for unrestricted areas (uCi/ml).

c the setpoint (uCi/ml) of the radioactive liquid effluent
monitor measuring the radioactivity conc'entration in the
effluent line prior to dilution and subsequent release.



the radwaste discharge flow setpoint, in.volume per unit
time, in the same units as f.

F a the dilution (cooling tower blowdown) water flow setpoint
as measured pri'or to injection of the radwaste, in volume
per unit time.

Radioactive liquid effluents from the SSES are only discharged as

batch releases and are discharged through the liquid radwaste

effluent line. The radioactive liquid waste stream fs diluted in

the plant discharge (cooling tower blowdown) line prior to entering

the Susquehanna River. The limiting batch release concentration (c)

corresponding to the liquid radwaste effluent line monitor setpoint

is calculated from the above expression. The HPC value used for the

liquid effluent concentration limit (C) in the above expression for

the liquid radwaste effluent line monitor setpoint is 1 x 10

uCi/ml or the actual HPC for identified mixtures. Therefore, the

expression for determining the setpoint on the liquid radwaste

effluent line monitor becomes:

c ~ (1 x 10 ) —(ucf/m1)f
In order to prevent spurious isolations by the LRlf effluent

radiation monitor, the setpoint concentration, (c) can be defined

as:

c X(A)

where (A) is the actual tank concentration and X P 1

The setpoint dilution factor must then be some factor, Y (where Y P

X), times the miniaem dilution factor .



E+Mf m HPC

where ~+~ I the minimum dilution factorf fm

XQQ.f NPC

where ~+ '. the setpoint dilution factorf
The requirements of Equation (2) are then met as follows:

Y(A) HPC F + f!f
Since, by definition, Y > X 'and Y(A) > X(A), then:

c - X(A) g NPC ~+~f

The setpoint concentration (c) can be converted to a setpoint count

rate by use of the monitor calibration factor.

(Eq 3)

Setpoint (cpm)- + Background (cpm)
Cal. Factor (uCi/ml per cpm)

The setpoint for. the dilution water flow (cooling tower blowdown) is

5000 gpm from both cooling tower basins. The setpoint for the LRM

discharge flow can then be determined from:

FM+ - %8Lf NPC
(Eq 4)

Sample calculations for determining .the release concentration limits

and setpoints are given in Section A.l.l of Appendix A.

The Service Mater System provides screened water from the cooling

tower basin for cooling plant systems and equipment. The Residual

Heat Removal (RHR) Service Mater System provides water from the



Engineered Safeguard Service Mater (ESSM) spray pond to the RHR heat

exchangers. In post-accident conditions, RHR Service Mater can

supply water for vessel and containment flooding. The Service Mater

and RHR Service Mater Systems are not normal pathways for liquid

effluents. Radiation monitors are in place on these systems to

provide indication of leaks across heat exchangers into the service

water. The high radiation setpoints for these monitors are set at

2E-5 uCi/cc cesium-137 equivalent. Considering the radionuclides

predominant in SSES liquid effluents, e.g., Co-58, Co-60, Fe-59,

Nn-54 and Cr-51, use of a setpoint based on the Cs-137 MPC is

conservative based on the following parameters:

1) photon abundance (85K)

2) magnitude of applicable HPC (2E-5 uCi/cc)

Because Service Mater 5 RHR Service Mater are not normal release

pathways for liquid effluents, no credit should be taken for

possible dilution scenarios. All service water should be maintained

below 2E-5 uCi/cc Cs-137 equivalent.

In order to minimize the chance of a change in the background of a

a)nitor masking a significant trend in monitored activity, the alarm

setpoints for the Service Mater and RHR Service Mater monitors are

determined as follows:

OEC )1889



a. When monitor background» (2E-5)/Cal. Factor:

HI RAD Setpoint O.S Background + (2E-5)/Cal. Factor

DOWNSCALE or

LOW RAD Setpoint 0.5 Background

b. When monitor background>(2E-5)/Cal. Factor:

HI RAD Setpoint = Background + 0.5 (2E-5)/Cal. Factor

DOWNSCALE or

LOW RAD Setpoint Background - 0.5 (2E-5)/Cal. Factor

Where:

Setpoint ~ Alarm threshold value to be entered into monito

(cps for Service Water, cpm for RHR Service

Water).

Background ~ Monitor background at most recent background

determination (cps for Service Mater, cpm for

RHR Service Mater).

(2E-5) Cs-137 Maximum Permissible Concentration

(uCi/ml ) .

Cal. Factor ~ Monitor response factor per unit Cs-137

concentration determined during most recent

0



calibration (uCi/ml per cps for Service Mater,

uCi/ml per cpm for'RHR Service Mater).

The ALERT RAD setpoints for the RHR Service Mater monitors are

maintained at 80X of the applicable HI RAD setpoint (cpm).

2.2 AIRBORN FFLU T MON TORS

SP C FICATION 3.3.7. - THE RADIOACTIVE GASEOUS EFFLUENT MONITORING
INSTRUMENTATION CHANNELS SHOMN IN TABLE 3.3.7.11-1 SHALL BE OPERABLE

WITH THEIR ALARM/TRIP SETPOINTS SET TO ENSURE THAT THE LIMITS OF

SPECIFICATION 3.11.2.1 ARE NOT EXCEEDED. THE ALARM/TRIP SETPOINTS
OF THESE CHANNELS SHALL BE DETERMINED IN ACCORDANCE MITH THE
METHODOLOGY AND PARAMETERS IN THE ODCM.

Noble gas activity monitors, iodine samplers and monitors, and

particulate samplers and monitors are present on the reactor

building ventilation system (Units 1 and 2), the turbine building

ventilation system (Units 1 and 2), and the standby gas treatment

system exhaust vents. Effluent system flow rate and sampler flow

rate are measured on all of the systems allowing the vent monitor

microprocessor to calculate release rates based on measured flow

rates. Precautions, limitations, and setpoints applicable to the

operation of the SSES airborne effluent monitors are provided in the

applicable plant procedures. Setpoints are conservatively

established for each effluent monitor so that the instantaneous dose

'ates corresponding to annual dose limits in 10 CFR 20.105 for

unrestricted areas will not be exceeded.

The general methodology for establishing plant ventilation airborne

effluent"monitor setpoints is based upon vent release rates derived

from site-specific meteorological dispersion conditions, vent flow

Ht v



rates, and measured or expected radionuclide mixtures in the gaseous

effluents. The vent release rate can then be converted to vent

concentrations for input as setpoints for the applicable detectors,

Since the vent monitors are programmed to calculate concentrations

of iodine-131 and par ticu1ate being released based on the rate of

accumulation of activity on the filters, setpoints can be

established for the iodine and particulate channels.

The following method is used for calcuIating vent monitor high radiation

alarm setpoints:

l. An isotopic mixture is selected for the detector in question, if
applicable. Noble gas and particulate detector setpoints are based

t

on actual isotopic mixtures obtained from vent sample analysis or

the FSAR(FES expected release mixtures if actual samples do not

contain sufficient detectable activity to accurately estimate the

mixtures. The assumed isotopic mixtures are periodically reviewed

to verify that they remain representative of plant effluents.

2. The selected noble gas or particulate mixture is used in the GASPAR

program run to calculate the associated doses'. The total source

term (total curios used for the calculation) does not matter as long

as tte proper nuclides are present in the relative proportions

indicated in sample analysis data or FSAR(FES tables.

I

For the iodine-131 setpoint, any release total for I-131 can be

entered. The highest calculated annual average relative

10



concentrations (X/gs) at the site boundary are used for these GASPAR

calculations.

3. The following ratio concept is used to calculate a release rate

limit for the assumed mixture (or I-131):

Calculated Dose mrem
ota GAS R ource erm

Dose Rate Limit mrem/ r)
L>mitsng Re ease Rate Ci/yr

The limiting release rate of the assumed mixture (or I-131) can

therefore be calculated:

Limiting Release (Ci/yr)
(Eq 5)

Total GASPAR Source Term Ci Dose Rate Limit mrem/ r
a cu ate ose, mrem

For the noble gas setpoint, the calculated whole body and skin dose

rates via the plume pathway are subject to the 10 CFR 20-'derived

limits of 500 and 3000 mrem/yr, respectively. The whole-body dose

rate limit is usually most restrictive. for particulates and for

iodine-131, the maximum calculated organ dose rate via the

inhalation pathway is subject to the limit of 1500 mrem/yr.

4. Tht limiting release r ates are converted to limiting vent

concentrations using high limit vent flow rates.

11



Limiting Vent Concentration, uCi/cc ~

Limitin Release Rate, Ci/ r) lE6uCi/Ci

(5.26E5 min/yr) (Vent Flow Rate, cc/min)

(Eq. 6}

Sample calculations of waterborne and airborne effluent monitor

setpoints are presented in Section A.1.2 of Appendix A.

Vent flow rates and sample flow rates are monitored and recorded for

each of the five SSES release points. The measured flaw rates are

used to calculate vent concentrations and release rates. Flow

channel setpoints are set at approximately 10% and 90% of the

calibrated sensor ranges to provide indication of possibly abnormal

flow rates.

The main condenser offgas pre-treatment monitor provides indication

of offgas activity prior to input to the holdup system. Alarm

setpoints are based on two times and three times the steady state

full power offgas activity readings.

SPECIFICATION 3.11.2.6 - THE CONCENTRATION OF HYDROGEN OR OXYGEN IN
GAS TREATMENT SYSTEM SHALL BE LIMITED TO LESS

THAN OR EQUAL TO 4'X BY VOLUME.

Hydrogen recombiners are used at SSES to maintain the relative

concentration of components of potentially explosive gas mixtures

outside the explosive envelope. The main condenser offgas treatment

system explosive gas monitoring system (offgas hydrogen analyzers)

have setpoints to alarm at 1'X and 2X hydrogen.

12
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3.0 MAT R 0 CN TRAT NH SR

SP C CA 3. - THE CONCENTRATION OF RADIOACTIVE MATERIAL

RELEASED IN LIQUID EFFLUENTS TO UNRESTRICTED AREAS (SEE FIGURE 5.1.3-1)
SHALL BE LIMITED TO THE CONCENTRATIONS SPECIFIED IN 10 CFR PART 20,
APPENDIX B, TABLE II, COLUMN 2 FOR RADIONUCLIDES OTHER THAN DISSOLVED OR

ENTRAINED NOBLE GASES. FOR DISSOLVED OR ENTRAINED NOBLE GASES, THE

CONCENTRATION SHALL BE LIMITED TO THE CONCENTRATIONS SPECIFIED IN TABLE

3.11.1.1-1.

Liquid batch releases are controlled individually and each batch release

is authorized based upon sample analysis and the existing dilution flow

in the discharge line. The methods for sampling and analysis of each

batch prior to release are given in the applicable plant procedures. A

release rate limit is calculated for each batch based upon analysis,

dilution flow and all procedural conditions being met before it is

authorized for release.

Table 3. 11. 1-1 mentioned in Specification 3.11.1. 1 contains the following

"Maximum Permissible Concentrations of Dissolved or Entrained Noble Gases

Released From the Site to Unrestricted Areas in Liquid Waste":

Kr-85m
Kr-85
Kr-87
Kr-88
Ar-41
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135

HPC uC

2E-4
5E-4
4E-5
9E-5
7E-5
7E-4
5E-4
6E-4
2E-4
2E-4

These values were computed using Equation 20 of ICRP2 (1959), adjusted

for infinite cloud submersion in water, with R equal to 0.01 rem/week,

13



the density of water equal to 1.0 gm/cm, and Pw/Pt equal to 1.0, where

Pw/Pt is stopping power of water relative to tissue, and R is the dose

rate limit for total body exposure. The MPC value for other liquid

effluents is the actual MPC for identified mixtures, or 1E-7 uCi/ml for

unidentified mixtures.

The liquid radwaste effluent stream entering the discharge line is

monitored and will automatically be terminated if the pre-selected

monitor setpoint is exceeded as described in Section 2. 1.

Additional monthly and quarterly analyses shall be performed in

accordance with Table 4. 11-1 of the SSES Technical Specifications.



4.0 A RBORN F U NT DOS RAT S

SP CIFICAT ON .. THE DOSE RATE DUE TO RADIOACTIVE MATERIALS
RELEASED IN GASEOUS EFFLUENTS FROM THE SITE (SEE FIGURE 5.1.3-1) SHALL

BE LIMITED TO THE FOLLOWING:

a ~

b.

FOR NOBLE GASES: LESS THAN OR EQUAL TO 500 MREM/YR TO THE TOTAL

BODY AND LESS THAN OR EQUAL TO 3000 MREM/YR TO THE SKIN, AND

FOR IODINE-131, FOR TRITIUM, AND FOR ALL RADIONUCLIDES IN
PARTICULATE FORM MITH HALF-LIVES GREATER THAN 8 DAYS: LESS THAN OR

EQUAL TO 1500 MREM/YR TO ANY ORGAN (INHALATION PATHWAY ONLY).

4.1 ~ASL 44 4

Noble gas activity monitor setpoints are established at release

rates which permit some margin for corrective action to be taken

before exceeding offsite dose. rates corresponding to the 10 CFR 20

annual dose limits as described in Section 2.2. The methods for

'amplingand analysis of continuous ventilation releases are given

in the applicable plant procedures. The dose rate in unrestricted

areas due to radioactive materials released in airborne effluents

may be determined by the following equation for whole body dose:

wb g (Ki)(X/Q v iv (Eq. 7)

and by the following equation for skin dose:

D g (Li + 1. 1 Mi) (X/Q)v (Q i ) (Eq. 8)
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where:

Ki the whole-body dose factor due to gamma emissions for
each iden)ified noble gas radionuclide (i) (mrem/yr
per uCi/m ) from Table 2.

(X/0)v

the release rate of radionuclide (i) from vent (v)
(uCf/sec).

the highest calculated annual average relative
concentration for any area at or beyond the site
boundary in an u~restricted area from vent release
point (v) (sec/m ) such as from Table 3.

D b the annual whole-body dose (mrem/yr).wb

Li the skin dose factor due to the beta emissions for
each iden)ified noble gas radionuclide (i) (mrem/yr
per uCi/m ) from Table 2.

the air dose factor due to gambia emissions for each
identjfied noble gas radionuclide (i) (mrad/yr per
uCi/m ) from Table 2 (conversion constant of 1. 1

converts air dose-mrad to skin dose-mrem).

's the annual skin dose (mrem/yr).

Sample calculations for determining whole body and skin doses from

noble gas radionuclides released from the SSES are given in Section

A.2. 1 of Appendix A.

4.2

The methods for sampling and analysis of continuous ventilation

releases for radioiodines and radioactive particulates are given in

the applicable plant procedures. Additional monthly and quarterly

analyses shall be performed in accordance with Table 4. 11.2.1.2-1 of

the SSES Technical Specifications. The dose rate in unrestricted
E.

areas due to inhalation of radioactive materials released in



airborne effluents may be determined by the following equation

for any organ:

E (R;) (W„) (0'iv) (Eq g)

where:

Ri - the dose rate parameter based on inhalation pathway
for radionuclides other than noble ga~es for the
inhalation pathway (mrem/yr per uCi/m ) from Table 4.

the highest annual average dispersion parameter for
estimating the dose to the3critical receptor; relative
concentration (X/g) (sec/m ) for the inhalation
pathway, such as from Table 3.

iv th e re 1 e a s e ra te of ra d i o n u c 1 id e ( i ) from ve n t ( v )
(uCi/sec).

'c the annual organ. dose (mrem/yr).

Sample calculations for determining doses to critical organs from

radionuclides other than noble gases released from the SSES are given

in Section A.2.2 of Appendix A.
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TABLE 2

DOSE FACTORS FOR NOBLE GASES

'o 'd

Kr-83m
Kr-S5m
Kr-85
Kr-87
Kr-88
Kr-S9
Kr-90
Xe-131m
Xe-133m
Xe-133

-

0 Xe-135m
Xe-135
Xe-137
Xe-138
Ar-41

Whole Body
Dose Factor

K

7.56E-02
1.17E+03
1.61E+01
5.92E+03
1.47E+04
1.66E+04
1.56E+04
9.15E+01
2.51E+02
2.94E+02
3.12E+03
1.81E+03
1.42E+03
8.83E+03
8.84E+03

Skin Dose Factor
L

c

1.46E+03
1.34E+03
9.73E+03
2.37E+03
1.01E+04
7.29E+03
4.76E+02
9.94E+02
3.06E+02
7.11E+02
1.86E+03
1.22E+04
4.13E+03
2.69E+03

Gama Air
Dose Factor

H
S

1.93E+01
1.23E+03
1.72E+Ol
6.17E+03
1.52E+04
1.73E+04
1.63E+04
1.56E+02
3.27E+02
3.53E+02
3.36E+03
1.92E+03
1.51E+03
9.21E+03
9.30E+03

Beta Air
Dose Factor

N.
C

2.S8E+02
1.97E+03
1.95E+03
1.03Et04
2.93E+03
1.06E+04
7.83E+03
1.11E+03
1.48E+03
1.05E+03
7.39E+02
2.46E+03
1.27E+04
4.75E+03
3.28E+03

The listed dose factors are for radionuclides that may be detected in airborne effluents and derived
from Table B-1 in Reg. Guide 1.109.

7.56E-Og 7.56 x 10



TABLE 3

SAMPLE ANNUAL AVERAGE RELATIVE CONCENTRATIONS AND DEPOSITION RATES

Downwind
Sector

NNE

NE
ENE'

ESE
SE
SSE
S

SSW

SW

WSW

W

WNW

NW

NNW

N

Site
Boundar

Miles

.82
1.1

.86

.80

.50

.34

.34

.34

.39

.77
1.2
1.0

.64

.64

.61

.61

Relative Concentrations
(X/q)

3sec/m )

8.5E-6
2.6E-6
4. 1E-6
3.6E-6
5.7E-6
6.7E-6
5.5E-6
1.0E-5
8.9E-6
1.7E-5
1.8E-5
2.6E-5
1.0E-5
7.0E-6
7.5E-6
7.9E-6

Relative Deposition
Rates

2
D/0) 01

2. 2E-.S
7.3E-9
1.4E-8
1. 7E-8
2.9E-8
3.7E-S
3.5E-8
3.4E-8
2.5E-S
3.4E-8
2.3E-8
2.9E-8
1. 2E-8
1.0E-8
1. 7E-8
2.1E-8

From 1980 Meteorology Su0iary for SSES
Data Period: 01/Ol/80 - 12/31/80

Site Boundary distances are approximate, and current as of 11/88.

OEC g C t989

19



TABLE 4

DOSE FACTORS FOR INHALATION, INGESTION AND GROUND
EXPOSURE PATISAYS: RADIONCLIDES OTHER THAN NOBLE GASES(l)

(1)Reference letter R. K. Barclay to File R9-5: Technical Documentation of
Lotus 1-2-3 ODCMTAB and TGTMSTR files: Gaseous Dose Factor Calculation
using NUREG-0133/Reg. Guide 1.109 Methodology, PLI 69605, ll/8/91.

art V

DÃi<
20



ISOTOPE: H-3
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

GOAT
HILK

ADULT
TEEN
CHILD
INFANT

O.OOE+00 1.38E+03 1.38E+03 1.38E+03 1.38E+03 1.38E+03 1.38E+03
O.OOE+00 1;80E+03 1.80E+03 1.80E+03 1.80E+03 1.80E+03 1.80E+03
O.OOE+00 2.84E+03 2.84E+03 2.84E+03 2.84E+03 2.84f+03 2.84E+03
O.OOE+00 4.31E+03 4.31E+03 4.31E+03 4.31E+03 4.31E+03 4.31E+03

N/A
N/A
N/A
N/A

COW

HILK
ADULT
TEEN
CHILD
INFANT

O.OOE+00 6.77E+02 6.77E+02 6.77E+02 6.77E+02 6.77E+02 6.77E+02 N/A-
O.OOE+00 8.82E+02 8.82E+02 8.82E+02 8.82E+02 8.82E+02 8.82E+02 , N/A
O.OOE+00 1.39E+03 1.39E+03 1.39E+03 1.39E+03 1.39E+03 1.39E+03 N/A
O.OOE+00 2. 11E+03 2. 11E+03 2. 11E+03 2. 11E+03 2. 11E+03 2. 11E+03 N/A

HEAT ADULT
TEEN
CHILD
INFANT

O.OOE+00 2.89E+02 2.89E+02 2.89E+02 2.89E+02 2.89E+02 2.89E+02
O.OOE+00 1.72E+02 1.72E+02 1.72E+02 1.72E+02 1.72E+02 1.72E+02
O.OOE+00 2.08E+02 2.08E+02 2.08E+02 2.08E+02 2.08E+02 2.08E+02
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

. GTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

2.11E+10 2.11E+10 2.11E+10 2.11E+10 2.11E+10 2.11E+10 2.11E+10
1.39E+10 1.39E+10 1.39E+10 1.39E+10 1.39E+10 1.39E+10 1.39E+10
8.58E+09 8.58E+09 8.58E+09 8.58E+09 8.58E+09 8.58E+09 8.58E+09
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

2.11E+10 2.11E+10 2.11E+10 2.11E+10 2.11E+10 2.11E+10 2.11E+10
1.39E+10 1.39E+10 1.39E+10 1.39E+10 1.39E+10 1.39E+10 1.39E+10
8.58E+09 8.58E+09 8.58E+09 8.58E+09 8.58E+09 8.58E+09 8.58E+09
O.OOE+00 6.43E+03 6.43E+03 6.43E+03 6.43E+03 6.43E+03 6.43E+03

O.OOE+00 1.26E+03 1.26E+03 1.26E+03 1.26E+03 1.26E+03 1.26E+03
O.OOE+00 1.27E+03 1.27E+03 1.27E+03 1.27E+03 1.27E+03 1.27E+03
O.OOE+00 1.12E+03 1.12E+03 1.12E+03 1.12E+03 1.12E+03 1.12E+03
O.OOE+00 6.47E+02 6.47E+02 6.47E+02 6.47E+02 6.47E+02 6.47E+02

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDNEY LUNG G.l. SKIN

*Airborne 'pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

~*~MAXIMUMVALU S FOR PATHWAYS***
GROUND: GROUND: GOAT COW TOTAL

T.B./ORG. SKIN MILK: MILK: HEAT: VEGTBLE: INGEST:
O.OOE+00 O.OOE+00 4.31E+03 2.11E+03 2.89E+02 2.11E+10 2.11E+10

INHAL.
1.27E+03
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*

ISOTOPE: C-14
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

GOAT
MILK

COW

MILK

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

1.69E+08 3.39E+07 3.39E+07 3.39E+07 3.39E+07 3.39E+07 3.39E+07
3. 12E+08 6.24E+07 6.24E+07 6.24E+07 6.24E+07 6.24E+07 6.24E+07
7.68E+08 1.54E+08 1.54E+08 1.54E+08 1.54E+08 1.54E+08 1.54E+08
1.50E+09 3.21E+08 3.21E+08 3.21E+08 3.21E+08 3.21E+08 3.21E+08

1.35E+08 2.71E+07 2.71E+07 2.71E+07 2.71E+07 2.71E+07 2. 71E+07
2.50E+08 4.99E+07 4.99E+07 4.99E+07 4.99E+07 4.99E+07 4.99E+07
6. 14E+08 1.23E+08 1.23E+08 1.23E+08 1.23E+08 1.23E+08 1.23E+08
1.20E+09 2.57E+08 2.57E+08 2.57E+08 2.57E+08 2.57E+08 2.57E+08

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

MEAT ADULT '.36E+08 2.72E+07 2.72E+07 2.72E+07 2.72E+07 2.72E+07 2.72E+07
TEEN 1. 15E+08 2.30E+07 2.30E+07 2.30E+07 2.30E+07 2.30E+07 2.30E+07
CHILD 2. 16E+08 4.33E+07 4.33E+07 4.33E+07 4.33E+07 4.33E+07 4.33E+07
INFANT O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

. VEGTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

2.06E+08 4.13E+07 4.13E+07 4.13f+07 4.13E+07 4.13E+07 4.13E+07
3.49E+08 6.98E+07 6.98E+07 6.98E+07 6.98E+07 6.98E+07 6.98E+07
8.53E+08 1.71E+08 1.71E+08 1.71E+08 1.71E+08 1.71E+08 1.71E+08
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

6.47E+08 1.29E+08 1.29E+08 1.29E+08 1.29E+08 1.29E+08 1.29E+08
1.03E+09 2.05E+08 2.05E+08 2.05E+08 2.05E+08 2.05E+08 2.05E+08
2.45E+09 4.90E+08 4.90E+08 4.90E+08 4.90E+08 4.90E+08 4.90E+08
2.'71E+09 5.78E+08 5.78E+08 5.78E+08 5.78E+08 5.78E+08 5.78E+08

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

1.82E+04 3.41E+03 3.41E+03 3.41E+03 3.41E+03 3.41E+03 3.4IE+03
2.60E+04 4.87E+03 4.87E+03 4.87E+03 4.87E+03 4.87E+03 4.87E+03
3.59E+04 6.73E+03 6.73E+03 6.73E+03 6.73E+03 6.73E+03 6.73E+03
2.65E+04 5.31E+03 5.31E+03 5.31E+03 5.31E+03 5.31E+03 5.31E+03

N/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

,
*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

***MAXIMUMVALUES FOR PATHWAYS**~
GROUND: GROUND: GOAT COW TOTAL

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE: INGEST: INHAL.
O.OOE+00 O.OOE+00 1.50E+09 1.20E+09 2.16E+08 8.53E+08 2.71E+09 3.59E+04
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*
~ ~ ~ ~

ISOTOPE: P-32
PATHWAY AGE GROUP BONE LIVER 'T.BODY THYROID KIDNEY LUNG G. I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00ft00 O.OOE+00

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

O.OOE+00 O.OOE+00 0.00f+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

GOAT
MILK

COW

MILK

MEAT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

9.28E+09 5,.77E+08 3.59E+08 O.OOE+00 O.OOE+00 O.OOE+00

1.71E+10 1.06E+09 6.64E+08 O.OOE+00 O.OOE+00 O.OOE+00
4 '2E+10 1.98E+09 1".63E+09 O.OOE+00 O.OOE+00 O.OOE+00

7.25E+10 5. 12E+09 3.37E+09 0.00E+00 0.00E+00 0.00E+00

4.36E+09 2.71E+08 1.69fe08 O.OOE+00 O.OOE+00 O.OOE+00
8.05E+09 4.99f+08 3. 12E+08 O.OOE+00 O.OOE+00 O.OOE+00

1.99E+10 9.29E+08 7.65E+08 O.OOE+00 O.OOE+00 O.OOE+00
4.09E+10 2.41E+09 1.59E+09 O.OOE+00 O.OOE+00 O.OOE+00

1.55E+09 9.63E+07 5.99E+07 O.OOE+00 O.OOE+00 O.OOE+00
1.31f+09 8; llE+07 5.07E+07 O.OOE+00 O.OOE+00 'O.OOE+00

2.47E+09 1.15E+08 9.51E+07 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1.04E009
1.44E+09
1.17E+09
1. 18E+09

4.91E+08*
6.77E+08
5.49E+08
5.54E+08

1. 74E+08
1. 10fw08
6.82E+07
O.OOE+00

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

uTBLE ADULT
TEEN .
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

7.09E+08 4.41E+07 2.74E+07 O.OOE+00 O.OOE+00 O.OOE+00
9.57E+08 5.93E+07 3.71E+07 O.OOE+00 O.OOE+00 O.OOE+00
2.16E+09 1.01E+08 8.34E+07 O.OOE+00 O.OOE+00 0.00f+00
O.OOE+00 0:OOE+00 O.OOE+00 0.00f+00 O.OOE+00 O.OOE+00

1.59E+10 9.89E+08 6. 15E+08 O.OOE+00 O.OOE+00 O.OOE+00

2.74E+10 1.70E+09 1.06&09 O.OOE+00 O.OOE+00 O.OOE+00
6.67E+10 3. 12E+09 2.57E+09 O.OOE+00 O.OOE+00 O.OOE+00

1. 13E+ll 7.53E+09 4.96E+09 O.OOE+00 0.00f+00 O.OOE+00

7.98E+07
8.05E+07
5.98E+07
O.OOE+00

1.79E+09
2.31E+09
1.84E+09
1.73E+09

N/A
N/A,
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

1.32E+06 7.71E+04 5.01E+04 O.OOE+00 O.OOE+00 O.OOE+00
1.89E+06 1.10E+05 7. 16E+04 O.OOE+00 O.OOE+00 O.OOE+00
2.60E+06 1. 14E+05 9.88E+04 0.00E+00 0.00E+00 0.00E+00
2.03E+06 1. 12E+05 7.74E+04 O.OOE+00 O.OOE+00 O.OOE+00

8.64004
9.28E+04
4.22E+04
1. 61E+04

N/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDNEY LUNG G. I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

***MAXIMUMVALUES FOR PATHWAYS***

GROUND: GROUND: GOAT COW

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE:
O.OOE+00 0.00f+00 7.25E+10 4.09E+10 2.47E+09 2.16E+09

TOTAL
INGEST:

1.13E+1 1

INHAL.
2.60E+06

PAGE: 4-3



O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*

ISOTOPE: Cr-51
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

4.61E+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 5.45E+06
4.61E+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 5.45E+06
4.6lf+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 5.45E+06
4.61E+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 5.45E+06

GOAT
MILK

ADULT
TEEN
CHILD
INFANT

O.OOE+00 O.OOE+00 1.61E+03 9.64E+02 3.55E+02 2. 14E+03 4.06E+05
O.OOE+00 O.OOE+00 2.82E+03 1.56E+03 6. 17E+02 4.02E+03 4.73E+05
O.OOE+00 O.OOE+00 5.74E+03 3.19E+03 8.71E+02 5.82E+03 3.05E+05
O.OOE+00 O.OOE+00 9. 10E+03 5.94E+03 1.30E+03 1. 16E+04 2.65E+05

N/A
N/A
N/A
N/A

COW

MILK
ADULT
TEEN
CHILD
INFANT

O.OOE+00 O.OOE+00 7.99E+03 4.77E+03 1.76E+03
O.OOE+00 O.OOE+00 1.39E+04 7.75E+03 3.06E+03
O.OOE+00 O.OOE+00 2.84E+04 1.58E+04 4'.32E+03
O.OOE+00 O.OOE+00 4.51E+04 2.94E+04 6.43E+03

1.06E+04 2.01E+06
1.99E+04 2.34E+06
2.88E+04 1.51E+06
5.72E+04 1.31E+06

N/A .

N/A
N/A
N/A

MEAT

VEGTBLE

TOTAL
INGEST.

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

O.OOE+00 O.OOE+00 2.50E+03 1.49E+03 5.50E+02 3.31E+03 6.28E+05
O.OOE+00 O.OOE+00 2.00E+03 l. 11E+03 4.38E+02 2.85E+03 3.36E+05
O.OOE+00 O.OOE+00 3. 11E+03 1.73E+03 4.72E+02 3. 16E+03 1.65E+05
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

O.OOE+00 0.00000 3.35E+04 2.01E+04 7.39E+03 4.45E+04 8.44E+06
O.OOE+00 O.OOE+00 5.02E+04 2.79E+04 1. 10E+04 7. 17E+04 8.44E+06
O.OOE+00 O.OOE+00 9.96E+04 5.53E+04 1.51E+04 1.01E+05 5.28E+06
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

O.OOE+00 O.OOE+00 4.56E+04 2.73E+04 1.01E+04 6.06E+04 1.15E+07
O.OOE+00 O.OOE+00 6.90E+04 3.83E+04 1.51E+04 9.85E+04 1.16E+07
O.OOE+00 O.OOE+00 1.37E+05 7.60E+04 2.08E+04 1.39E+05 7.26E+06
O.OOE+00 O.OOE+00 5.42E+04 3.53E+04 7.72E+03 6.88E+04 1.58E+06

N/A
N/A
N/A
N/A

N/A
N/A

'/A

N/A

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

O.OOE+00 O.OOE+00 1.00E+02 5.95E+01 2.28E+Ol
O.OOE+00 O.OOE+00 1.35E+02 7.50E+01 3.07E+Ol
O.OOE+00 O.OOE+00 1.54E+02 8.55E+Ol 2.43E+Ol
O.OOE+00 O.OOE+00 8.95E+01 5.75E+Ol 1.32E+01

1.44E+04 3.32E+03
2. 10E+04 3.00E+03
1.70E+04 1.08E+03
1.28E+04 3.57E+02

N/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

«**MAXIMUMVALUES FOR PATHWAYS**»
GROUND: GROUND: GOAT COW

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE:
4.61E+06 5.45E+06 4.73E+05 2.34E+06 6.28E+05 8.44E+06

TOTAL
INGEST: INHAL.

1.16E+07 2.10E+04 0
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*
~ ~ ~ ~

ISOTOPE: Mn-54
PATHWAY AGE GROUP BONE LIVER T'. BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

1.37E+09 1.37E+09
1.37E+09 1.37E+09
1.37E+09 1.37E+09
1.37E+09 1.37E+09

1.37E+09 1.37E+09 1.37E+09 1.37E+09 1.37E+09
1.37E+09 1.37E+09 1.37E+09 1.37E+09 1.37E+09
1.37E+09 1.37E+09 1.37E+09 1.37E+09 1.37E+09
1.37E+09 1.37E+09 1.37E+09 1.37E+09 1.37E+09

1.61E+09
1. 61E+09
1. 61E+09
1. 61E+09

GOAT
MILK

COW

MILK

MEAT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

O.OOE+00 6. 14E+05 1. 17E+05 O.OOE+00 1.83E+05 O.OOE+00 1.88E+06
O.OOE+00 1.02E+06 2.03E+05 O.OOE+00 3.05E+05 O.OOE+00 2. 10E+06
O.OOE+00 1.53E+06 4.07E+05 O.OOE+00 4.29f+05 O.OOE+00 1.28E+06
O.OOE+00 2.84E+06 6.45E+05 O.OOE+00 6.30E+05 O.OOE+00 1.04E+06

O.OOE+00 3.92E+06 7.49E+05 O.OOE+00 1. 17E+06 O.OOE+00 1.20E+07
O.OOE+00 6.54E+06 1.30f+06 O.OOE+00 1.95E+06 O.OOE+00 1.34E+07
O.OOE+00 9.78E+06 2.61E+06 O.OOE+00 2.74E+06 O.OOE+00 8.21E+06
O.OOE+00 1.82E+07 4. 12E+06 O.OOE+00 4.03E+06 O.OOE+00 6.68E+06

0.00E+00 4.79E+06 9.14E+05 0.00E+00 1.43E+06 0.00E+00 1.47E+07
O.OOE+00 3.65E+06 7.25E+05 O.OOE+00 1.09E+06 O.OOE+00 7.49E+06
O.OOE+00 4. 18E+06 1. 11E+06 O.OOE+00 1. 17E+06 O.OOE+00 3.51E+06
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A'/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

JTBLE ADULT
TEfN
CHILD
INFANT

0.00E+00 2.80E+08 5.35E+07 0.00E+00 8.34E+07 0.00E+00 8.58E+08
O.OOE+00 4.27E+08 8.46E+07 O.OOE+00 1.27E+08 O.OOE+00 8.75E+08
O.OOE+00 6.34E+08 1.69E+08 O.OOE+00 1.78E+08 O.OOE+00 5.32E+08
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A'/A

N/A
N/A

TOTAL
INGEST.

INHAL.

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

O.OOE+00 2.90E+08 5.53E+07 O.OOE+00 8.62E+07 O.OOE+00 8.87E+08
O.OOE+00 4.38E+08 8.69E+07 O.OOE+00 1.31E+08 O.OOE+00 8.98E+08
O.OOE+00 6.49E+08 1.73E+08 0.00f+00 1.82E+08 O.OOE+00 5.45E+08
O.OOE+00 2. 10E+07 4.77E+06 O.OOE+00 4.66E+06 O.OOE+00 7.73E+06

O.OOE+00 3.96E+04 6.30E+03 O.OOE+00 9.84E+03 1.40E+06 7.74E+04
O.OOE+00 5. 11E+04 8.40E+03 O.OOE+00 1.27E+04 1.98E+06 6.68E+04
O.OOE+00 4.29E+04 9.51E+03 O.OOE+00 1.00E+04 1.58E+06 2.29E+04
O.OOE+00 2.53E+04 4.98f+03 O.OOE+00 4.98E+03 1.00E+06 7.06E+03

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

LIV R T.BODY THYROID KIDNEY LUNG G.I. SKIN

»Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

***MAXIMUMVALUES FOR PATHWAYS»»»

GROUND: GROUND: GOAT COW TOTAL

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE: INGEST: INHAL.
1.37E+09 1.61E+09 2.84E+06 1.82E+07 1.47E+07 8.75E+08 8.98E+08 1.98E+06
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*

ISOTOPE: Fe-55
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

GOAT
MILK

COW

MILK

MEAT

ADULT
TEEN
CHILD
INFANT

ADULT
TffN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

2.06E+05 1.42E+05 3.32E+04 O.OOE+00 O.OOE+00 7.94E+04 8. 16E+04
3.65E+05 2.59E+05 6.04E+04 O.OOE+00 O.OOE+00 1.64E+05 1. 12E+05
9.17E+05 4.86E+05 1.51E+05 O.OOE+00 O.OOE+00 2.75E+05 9.01E+04
8.52E+07 7. 16E+05 1.91E+05 O.OOE+00 O.OOE+00 3.50E+05 9.09604

1.25E+07 8.64E+06 2.01E+06 O.OOE+00 0.00f+00 4.82E+06 4.95E+06
2.22E+07 1.57E+07 3.67E+06 O.OOE+00 O.OOE+00 9.97E+06 6.80E+06
5.56E+07 2.95E+07 9. 14E+06 O.OOE+00 O.OOE+00 1.67E+07 5.47E+06
6.73E+07 4.34E+07 1. 16E+07 O.OOE+00 O.OOE+00 2. 12E+07 5.52E+06

1.61E+08 1.11E+08 2.60E+07 O.OOE+00 O.OOE+00 6.22E+07 6.39E+07
1.31E+08 9.29E+07 2.17E+07 O.OOE+00 O.OOE+00 5.89E+07 4.02E+07
2.51E+08 1.33E+08 4.13E+07 O.OOE+00 0.00f+00 7.54E+07 2.47E+07
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

N/A:
N/A
N/A
N/A

N/A
N/A
N/A
N/

VEGTBLE ADULT
TfEN
CHILD

. INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

1.89E+08 1.31E+08 3.05E+07 O.OOE+00 O.OOE+00 7.30E+07 7.50E+07
3.08E+08 2. 18E+08 5.09E+07 O.OOE+00 O.OOE+00 1.38E+08 9.44E+07
7.67E+08 4.07E+08 1.26E+08 0.00ft00 O.OOE+00 2.30E+08 7.53007
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

3.63E+08 2;51E+08 5.85E+07 O.OOE+00 0.00f+00 1.40E+08 1.44E+08
4.61E+08 3.27E+08 7.62E+07 O.OOE+00 O.OOE+00 2.07E+08 1.41E+08
1.07E+09 5.70E+08 1.77E+08 O.OOE+00 O.OOE+00 3.22E+08 1.06E+08
1.52E+08 4.42E+07 1. 18E+07 O.OOE+00 O.OOE+00 2.16E+07 .5.61E+06

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

2.46E+04 1.70E+04 3.94E+03 O.OOE+00 O.OOE+00 7.21E+04 6.03E+03
3.34E+04 2.38E+04 5.54E+03 O.OOE+00 O.OOE+00 1.24E+05 6.39E+03
4.74E+04 2.52E+04 7.77E+03 O.OOE+00 O.OOE+00 1.11E+05 2.87E+03
1.97E+04 1. 17E+04 3.33E+03 O.OOE+00 O.OOE+00 8.69E+04 1.09E+03

N/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

*~*MAXIMUMVALUES FOR PATHWAYS*~*
GROUND: GROUND'OAT COW TOTAL

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE: INGEST:
O.OOE+00 O.OOE+00 8.52E+07 6.73E+07 2.51E+08 7.67E+08 1.07E+09

INHAL.
1. 24E+05
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O.D.C.M.. HAXIHUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*
~ ~ ~ ~

ISOTOPE: Hn-56
PATHWAY AGE GROUP BONE LIVER ,T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 'O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

GOAT
MILK

ADULT
TEEN
CHILD
INFANT

O.OOE+00
0.00E+00
O.OOE+00
O.OOE+00

7. 17E-04 1.27E-04 O.OOE+00 9. 11E-04 O.OOE+00 2.29E-02
1.27E-03 2.26E-04 O.OOE+00 1.61E-03 O.OOE+00 8.37E-02
2.22E-03 5.01E-04 O.OOE+00 2.68E-03 O.OOE+00 3.21E-01
5.43E-03 9.36E-04 O.OOE+00 4.67E-03 O.OOE+00 4.93E-Ol

N/A
N/A
N/A
N/A

COW

HILK
ADULT O.OOE+00 1.05E-03 1.86E-04 O.OOE+00 1.33E-03 O.OOE+00 3.34E-02
TEEN O.OOE+00 1.85E-03 3.30E-04 O.OOE+00 2.35E-03 O.OOE+00 1.22E-01
CHILD ,

O.OOE+00 3.23E-03 7.30E-04 O.OOE+00 3.91E-03 O.OOE+00 4.69E-01
INFANT O.OOE+00 7.92E-03 1.37E-03 O.OOE+00 6.81E-03 O.OOE+00 7. 19E-01

N/A,
N/A
N/A
N/A

HEAT ADULT
TEEN
CHILD
INFANT

O.OOE+00,5.00E-54 8.86E-55 O.OOE+00 6.34E-54 O.OOE+00 1.59E-52
O.OOE+00 4.06E-54 7.21E-55 O.OOE+00 5. 14E-54 O.OOE+00 2.67E-52
O.OOE+00 5.41E-54 1.22E-54 O.OOE+00 6.54E-54 O.OOE+00 7.84E-52
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

.QTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

O.OOE+00 5.25E+00 9.31E-Ol O.OOE+00 6.66E+00 O.OOE+00 1.67E+02
O.OOE+00 4.73E+00 8.42E-01 O.OOE+00 5.99E+00 O.OOE+00 3. 11E+02
O.OOE+00 6. 19E+00 1.40E+00 O.OOE+00 7.49E+00 O.OOE+00 8.97E+02
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

O.OOE+00 5.25E+00 9.31E-Ol O.OOE+00 6.66E+00 O.OOE+00 1.68E+02
O.OOE+00 4.73E+00 8.42E-Ol O.OOE+00 5.99E+00 O.OOE+00 3.12E+02
O.OOE+00 6.20E+00 1.40E+00 O.OOE+00 7.50E+00 O.OOE+00 8.98E+02
0.00E+00 1.34E-02 2.30E-03 '0.00E+00 1. 15E-02 0.00E+00 1.21E+00

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN;
CHILD
INfANT

0.00E+00 1.24E+00 1.83E-01 0.00E+00
O.OOE+00 1.70E+00 2.52E-Ol O.OOE+00
O.OOE+00 1.66E+00 3.12E-Ol O.OOE+00
O.OOE+00 1.54E+00 2. 21E-01 0. OOE+00

1.30E+00 9.44E+03 2.02E+04
1.79E+00 1.52E+04 5.74E+04
1.67E+00 1.31E+04 1.23E+05
1.10E+00 1.25E+04 7.17E+04

N/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

«Airborne, pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec
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«««NAXINUN VALUES FOR PATHWAYS*««

GROUND: GROUND: GOAT COW TOTAL
T.B./ORG; SKIN MILK: MILK: HEAT: VEGTBLE: INGEST:
O.OOE+00 O.OOE+00 4.93E-01 7.19E-01 7.84E-52 8.97E+02 8.98E+02

INHAL.
1. 23E+05



O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*

ISOTOPE: Co-58
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

3.75E+08 3.75E+08 3.75E+08 3.75E+08 3.75E+08 3.75E+08 3.75E+08 4.39E+08
3.75E+08 3.75E+08 3.75E+08 3.75E+08 3.75E+08 3.75E+08 3.75E+08 4.39E+08
3.75E+08 3.75E+08 3.75E+08 3.75E+08 3.75E+08 3.75E+08 3.75E+08 4.39E+08
3.75E+08 3.75E+08 3.75E+08 3.75E+08 3.75E+08 3.75E+08 3.75E+08 4.39E+08

GOAT
MILK

COW

MILK

MEAT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

O.OOE+00 3.00E+05 6.72E+05 O.OOE+00 O.OOE+00 O.OOE+00 6.07E+06
O.OOE+00 5.05E+05 1. 16E+06 O.OOE+00 O.OOE+00 O.OOE+00 6.96E+06
O.OOE+00 7.71E+05 2.36E+06 O.OOE+00 O.OOE+00 O.OOE+00 4.50E+06
O.OOE+00 1.54E+06 3.85E+06 O.OOE+00 O.OOE+00 O.OOE+00 3.84E+06

O.OOE+00 1.70E+06 3.81E+06 O.OOE+00 O.OOE+00 O.OOE+00 3.44E+07
O.OOE+00 2.86E+06 6.59Et06 O.OOE+00 O.OOE+00 O.OOE+00 3.94E+07
0.00f+00 4.37E+06 1.34E+07 O.OOE+00 O.OOE+00 O.OOE+00 2.55E+07
O.OOE+00 8.74E+06 2. 18E+07 O.OOE+00 O.OOE+00 O.OOE+00 2. 18E+07

O.OOE+00 7.78E+06 1.74E+07 O.OOE+00 O.OOE+00 O.OOE+00 1.58E+08
O.OOE+00 6.00E+06 1.38E+07 O.OOE+00 O.OOE+00 O.OOE+00 8.27E+07
O.OOE+00 7.01E+06 2. 14E+07 O.OOE+00 O.OOE+00 O.OOE+00 4.09E+07
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

N/A .

N/A
N/A
N/A

N/A
N/A
N/A
N/

VEGTBLE ADULT
TEEN
CHILD
INFANT

O.OOE+00 2.61E+07 5.86E+07 O.OOE+00 O.OOE+00 O.OOE+00 5.29E+08
O.OOE+00 3.96E+07 9. 14E+07 O.OOE+00 O.OOE+00 O.OOE+00 5.47E+08
O.OOE+00 5.99E+07 1.83E+08 O.OOE+00 O.OOE+00 O.OOE+00 3.49E+08
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

TOTAL ADULT O.OOE+00 3.59E+07 8.05E+07 O.OOE+00 O.OOE+00 O.OOE+00 7.28E+08
INGEST. TEEN O.OOE+00 4.90E+07 1. 13E+08 O.OOE+00 O.OOE+00 O.OOE+00 6.76E+08

CHILD O.OOE+00 7.20E+07 2.20E+08 O.OOE+00 O.OOE+00 O.OOE+00 4.20E+08
INFANT O.OOE+00 1.03E+07 2.56E+07 O.OOE+00 O.OOE+00 O.OOE+00 2.56E+07

N/A
N/A
N/A
N/A

INHAL. 'ADULT
TEEN
CHILD
INFANT

O.OOE+00 1.58E+03 2.07E+03 O.OOE+00 O.OOE+00 9.28E+05 1.06E+05
O.OOE+00 2.07E+03 2.78E+03 O.OOE+00 O.OOE+00 1.34E+06 9.52E+04
O.OOE+00 1.77E+03 3. 16E+03 O.OOE+00 O.OOE+00 l. 11E+06 3.44E+04
O.OOE+00 1.22E+03 1.82E+03 O.OOE+00 O.OOE+00 7.77E+05 1. 11E+04

N/A
N/A
N/A
N/A

LIVER ,. T.BODY THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

***MAXIMUMVALUES FOR PATHWAYS***
GROUND: GROUND: GOAT COW TOTAL

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE: INGEST: INHAL.
3.75E+08 4.39E+08 6.96E+06 3.94E+07 1.58E+08 5.47E+08 7.28E+08 1.34E+06
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*~ ~ ~ ~

ISOTOPE: Fe-59
PATHWAY AGE GROUP BONE LIVER 'T. BODY THYROID KIDNEY LUNG G. 1.4 SKIN

GROUND ADULT
TEEN
CHILD
INFANT

2.70E+08 2.70E+08 2.70E+08 2.70E+08 2.70E+08 2.70E+08 2.70E+08
2.70E+08 2.70E+08 2.70E+08,2.70E+08 2.70E+08 2.70E+08 2.70E+08
2.70E+08 2.70E+08 2.70E+08 2.70E+08 2.70E+08 2.70E+08 2.70E+08
2.70E+08 2.70E+08 2.70E+08 2.70E+08 2.70E+08 2.70E+08 2.70E+08

3.17E+08
3.17E+08
3. 17E+08
3.17E+08

GOAT

MILK
ADULT
TEEN
CHILD
INFANT

1.92E+05 4.52E+05 1.73E+05 O.OOE+00 O.OOE+00 1.26E+05
3.35E+05 7.83E+05 3.02E+05 O.OOE+00 O.OOE+00 2.47E+05
7.78E+05 1.26E+06 6.27E+05 O.OOE+00 O.OOE+00 3.65E+05
1. 12E+08 2.54E+06 9.99E+05 O.OOE+00 O.OOE+00 7.49E+05

1. 51E+06
1.85E+06
1. 31E+06
1. 21E+06

N/A
N/A
N/A
N/A

COW

MILK
ADULT
TEEN
CHILD
INFANT

9.41E+06 2.21E+07 8.47E+06 O.OOE+00 O.OOE+00 6.18EE06 7.37E+07
1.64E+07 3.83E+07 1.48E+07 O.OOE+00 O.OOE+00 1.21E+07 9.06E+07
3.81E+07 6.16E+07 3.07E+07 O.OOE+00 O.OOE+00 1.79E+07 6.41E+07
7. 11E+07'.24E+08 4.89f+07 O.OOE+00 O.OOE+00 3.67E+07 5.93E+07

N/A:
N/A
N/A
N/A

MEAT ADULT 1.03E+08 2.42E+08 9.27E+07 O.OOE+00 O.OOE+00 6.76E+07 8.06E+08
TEEN 8.23E+07 1.92E+08 7.41E+07 O.OOE+00 O.OOE+00 6.05E+07 4.54E+08
CHILD 1.46E+08 2.36E+08 1. 18E+08 O.OOE+00 O.OOE+00 6.84E+07 2.46E+08
INFANT O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

,~GTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

1.02E+08 2.39E+08 9. 17E+07 O.OOE+00 O.OOE+00 6.68E+07 7.97E+08
1.58E+08 3.68E+08 1.42E+08 O.OOE+00 O.OOE+00 1. 16E+08 8.71E+08
3.60E+08 5.82E+08 2.90E+08 O.OOE+00 O.OOE+00 1.69E+08 6.06E+08
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

2.14E+08 5.04Ew08 1.93E+08 O.OOE+00 O.OOE+00 1.41E+08 1.68E+09
2.57E+08 5.99E+08 2.31E+08 O.OOE+00 O.OOE+00 1.89E+08 1.42E+09
5.45E+08 8.81E+08 4.39E+08 O.OOE+00 O.OOE+00 2.55E+08 9.18E+08
1.83E+08 1.27E+08 4.99E+07 O.OOE+00 O.OOE+00 3.74E+07 6.05E+07

1. 18E+04 2.78E+04 1.06E+04 O.OOE+00 O.OOE+00 1.02E+06 1.88E+05
1.59E+04 3.70E+04 1.43E+04 O.OOE+00 O.OOE+00 1.53E+06 1.78E+05
2.07E+04 3.34E+04 1.67E+04 O.OOE+00 O.OOE+00 1.27E+06 7.07E+04
1.36E+04 2.35E+04 9.48E+03 O.OOE+00 O.OOE+00 1.01E+06 2.48E+04

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

***MAXIMUMVALUES FOR PATHWAYS***
GROUND'ROUND'OAT COW

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE:
2.70E+08 3.17E+08 1.12E+08 1.24E+08 8.06E+08 8.71E+08

TOTAL
INGEST:

1.68E+09
INHAL.

1.53E+06

Ht'DT
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES* 0
ISOTOPE: Co-60

PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.51E+10
2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.51E+10
2.13E+10 2.13f+10 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.51E+10
2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.51E+10

GOAT

MILK

COW

MILK

MEAT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

O.OOE+00 1.25E+06 2.76E+06 O.OOE+00 O.OOE+00 O.OOE+00 2.35E+07
O.OOE+00 2. 12E+06 4.78E+06 O.OOE+00 O.OOE+00 O.OOE+00 2.77E+07
O.OOE+00 3.30E+06 9.72E+06 O.OOE+00 O.OOE+00 O.OOE+00 1.83E+07
0.00E+00 6.73E+06 1.59E+07 0.00E+00 0.00E+00 0.00E+00 1.60E+07

O.OOE+00 8.29E+06 1.83E+07 O.OOE+00 O.OOE+00 O.OOE+00 1.56E+08
O.OOE+00 1.41E+07 3.17E+07 O.OOE+00 O.OOE+00 O.OOE+00 1.83E+08
O.OOE+00 2. 18E+07 6.44E+07 O.OOE+00 O.OOE+00 O.OOE+00 1.21E+08
O.OOE+00 4.46E+07 1.05E+08 O.OOE+00 O.OOE+00 O.OOE+00 1.06E+08

O.OOE+00 4.19E+07 9.23E+07 O.OOE+00 O.OOE+00 O.OOE+00 7.86E+08
O.OOE+00 3.25E+07 7.32E+07 O.OOE+00 O.OOE+00 O.OOE+00 4.23E+08
O.OOE+00 3.86E+07 1.14E+08 O.OOE+00 O.OOE+00 O.OOE+00 2. 14E+08
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

VEGTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

O.OOE+00 1.51E+08 3.34E+08 O.OOE+00 O.OOE+00 O.OOE+00 2.84E+09
O.OOE+00 2.35E+08 5.29E+08 0.00f+00 O.OOE+00 O.OOE+00 3.06E+09
O.OOE+00 3.62E+08 1.07E+09 O.OOE+00 O.OOE+00 O.OOE+00 2.01E+09
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

O.OOE+00 2.03E+08 4.47E+08 O.OOE+00 O.OOE+00 O.OOE+00 3.81E+09
O.OOE+00 2.84f+08 6.39E+08 0.00f+00 O.OOE+00 O.OOE+00 3.69E+09
O.OOE+00 4.26E+08 1.26E+09 O.OOE+00 O.OOE+00 O.OOE+00 2.36E+09
O.OOE+00 5.13E+07 1.21E+08 O.OOE+00 O.OOE+00 O.OOE+00 1.22E+08

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

O.OOE+00 1.15E+04 1.48E+04 O.OOE+00 O.OOE+00 5.97E+06 2.85fiOS
O.OOE+00 1.51E+04 1.98E+04 O.OOE+00 O.OOE+00 8.72E+06 2.59E+05
O.OOE+00 1.31E+04 2.26E+04 O.OOE+00 0.00f+00 7.07E+06 9.62E+04
O.OOE+00 8.02f+03 1. 18f+04 O.OOE+00 O.OOE+00 4.51E+06 3.19E+04

N/A
N/A
N/A
N/A

LIV R .BODY HYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

"*~MAXIMUMVALUES FOR PATHWAYS***
GROUND GROUND: GOAT COW TOTAL

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE: INGEST: INHAL.
2.13E+10 2.5lf+10 2.77E+07 1.83E+08 7.86E+08 3.06E+09 3.81E+09 8.72E+06
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*
~ ~ ~ ~

ISOTOPE: Ni-63
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00f+00 O.OOE+00 O.OOE+00 O.OOE+00

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

GOAT
MILK

COW

MILK

MEAT

ADULT
TEfN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

5. 19E+08 3.59E+07 1.74E+07 O.OOE+00 O.OOE+00 O.OOE+00 7.50E+06
9. 11E+08 6.43E+07 3.09E+07 O.OOE+00 O.OOE+00 O.OOE+00 1.02E+07
2.28E+09 1.22E+08 7.77E+07 O.OOE+00 O.OOE+00 O.OOE+00 8.24E+06
2.24E+10 1.66E+08 9.34E+07 O.OOE+00 O.OOE+00 O.OOE+00 8.28E+06

3.45E+09 2.39E+08 1. 16E+08 O.OOE+00 O.OOE+00 O.OOE+00 5.00E+07
6.07E+09 4.29E+08 2.06E+08 O.OOE+00 O.OOE+00 O.OOE+00 6.82E+07
1.52E+10 8. 15E+08 5. 18E+08 O.OOE+00 O.OOE+00 O.OOE+00 5.49E+07
1.79E+10 l. llf+09 6.22E+08 O.OOE+00 O.OOE+00 O.OOE+00 5.52E+07

1.06E+10 7.38E+08 3.57E+08 0.00fw00 O.OOE+00 O.OOE+00 1.54E+08
8.56E+09 6.05E+08 2.90E+08 O.OOE+00 O.OOE+00 O.OOE+00 9.63E+07
1.64E+10 8.79E+08 5.59E+08 O.OOE+00 O.OOE+00 O.OOE+00 5.92E+07
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

N/A,
N/A
N/A
N/A

N/A
N/A
N/A
N/A

. GTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

9.43E+09 6.54E+08 3.16E+08 0.00E+00 0.00B00 0.00E+00 1.36E+08
1.52E+10 1.07E+09 5.15E+08 O.OOE+00 O.OOE+00 O.OOE+00 1.71E+08
3.79E+10 2.03E+09 1.29E+09 O.OOE+00 O.OOE+00 O.OOE+00 1.37E+08
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

2.40E+10 1.67E+09 8.07E+08 O.OOE+00 O.OOE+00 O.OOE+00 3.48E+08
3.07E+10 2.17E+09 1.04E+09 O.OOE+00 O.OOE+00 O.OOE+00 3.46E+08
7.18f+10 3.84E+09 2.44E+09 O.OOE+00 O.OOB 00 O.OOE+00 2. 59E+08

4.04E+10 1.28E+09 7.16E+08 O.OOE+00 O.OOE+00 O.OOE+00 6.34E+07

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

4.32E+05 3. 14E+04 1.45E+04 O.OOE+00 O.OOE+00 1.78E+05 1.34E+04
5.80E+05 4.34E+04 1.98E+04 O.OOE+00 O.OOE+00 3.07E+05 1.42E+04
8.21E+05 4.63E+04 2.80E+04 O.OOE+00 O.OOE+00 2.75E+05 6.33E+03
3.39f+05 2.04E+04 1. 16E+04 O.OOE+00 O.OOE+00 2.09E+05 2.42E+03

N/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

***MAXIMUMVALUES FOR PATHWAYS**~

GROUND: GROUND: GOAT COW TOTAL

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE: INGEST: INHAL.
O.OOE+00 O.OOE+00 2.24E+10 1.79E+10 1.64E+10 3.79E+10 7;18E+10 8.21E+05
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*

ISOTOPE: Zn-65
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

7.40E+08 7.40E+08 7.40E+08 7.40E+08 7.40E+08 7.40E+08 7.40E+08 8.50E+08
7.40E+08 7.40E+08 7.40E+08 7.40E+08 7.40E+08 7.40E+08 7.40E+08 8.50E+08
7.40E+08 7.40E+08 7.40E+08 7.40E+08 7.40E+08 7.40E+08 7.40E+08 8.50E+08
7.40E+08 7.40E+08 7.40E+08 7.40E+08 7.40E+08 7.40f+08 7.40E+08 8.50E+08

COW

MILK
ADULT
TEEN
CHILD
INFANT

GOAT ADULT
MILK TEEN

CHILD
INFANT

9.87E+07 3. 14E+08 1.42E+08 O.OOE+00 2. 10E+08 O.OOE+00 1.98E+08
1.51E+08 5.26E+08 2.45E+08 O.OOE+00 3.37E+08 O.OOE+00 2.23E+08
2.97E+08 7.92E+08 4.93E+08 O.OOE+00 4.99E+08 O.OOE+00 1.39E+08
3.33E+09 1.37E+09 6.31E+08 O.OOE+00 6.64E+08 O.OOE+00 1. 16E+09

/
6.24E+08 1.99E+09 8.97E+08 O.OOE+00 1.33E+09 O.OOE+00 1.25E+09
9.58E+08 3.33E+09 1.55E+09 O.OOE+00 2. 13f+09 O.OOE+00 1.41E+09
1.88E+09 5.01E+09 3. 12E+09 O.OOE+00 3. 16E+09 0.00fw00 8.80E+08
2.53E+09 8.66E+09 3.99E+09 O.OOE+00 4.20E+09 O.OOE+00 7.31E+09

N/A
N/A
N/A
N/A

N/A,
N/A
N/A
N/A

MEAT ADULT
TEEN
CHILD
INFANT

1.82E+08 5.79E+08 2.62E+08 O.OOE+00 3.87E+08 O.OOE+00 3.65E+08
1.28E+08 4.44E+08 2.07E+08 O.OOE+00 2;84E+08 O.OOE+00 1.88E+08
1.92E+08 5. 11E+08 3. 18E+08 O.OOE+00 3.22E+08 0.00f+00 8.98E+07
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

VEGTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

2.83E+08 9.01E+08 4.07E+08 O.OOE+00 6.03E+08 O.OOE+00 5.68E+08
3.97E+08 1.38E+09 6.43E+08 0.00E+00 8.83E+08 0.00E+00 5.84E+08
7.73E+08 2.06E+09 1.28E+09 O.OOE+00 1.30E+09 O.OOE+00 3.62E+08
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1.19E+09 3.78E+09 1.71B09 O.OOE+00 2.53E+09 O.OOE+00 2.38E+09
1.63E+09 5.68E+09 2.65E+09 O.OOE+00 3.63E+09 O.OOE+00 2.40E+09
3.14E+09 8.37&09 5.21E+09 O.OOE+00 5.28E+09 O.OOE+00 1.47E+09
5.85E+09 1.00E+10 4.63E+09 O.OOE+00 4.86E+09 O.OOE+00 8.47E+09

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

3.24E+04 1.03E+05 4.66E+04 O.OOE+00 6.90E+04 8.64E+05 5.34E+04
3.86E+04 1.34E+05 6.24E+04 O.OOE+00 8.64E+04 1.24E+06 4.66E+04
4.25E+04 1. 13f+05 7.03E+04 0.00f+00 7.14E+04 9.95E+05 1.63E+04
1.93E+04 6.26E+04 3.11E+04 0.00E+00 3.25E+04 6.47f+05 5. 14E+04

N/A
N/A
N/A
N/A

LIVER .BODY THYROID KIDNEY LUNG G.I. SKIN

»Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

»»*MAXIMUMVALUES FOR PATHWAYS*»»
GROUND: GROUND: GOAT COW

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE:
7.40E+08 8.50E+08 3.33E+09 8.66E+09 5.79E+08 2.06E+09

TOTAL
INGEST: INHAL.

1.00E+10 1.24E+06
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDfS OTHER THAN NOBLE GASES*

ISOTOPE: Rb-86
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

8.89E+06 8.89E+06 8.89E+06 8.89E+06 8.89E+06 8.89E+06 8.89E+06 1.02E+07
8.89E+06 8.89E+06 8.89E+06 8.89E+06 8.89E+06 8.89E+06 8.89E+06 1.02E+07
8.89E+06 8.89f+06 8.89E+06 8.89E+06 8.89E+06 8.89E+06 8.89E+06 1.02E+07
8.89E+06 8.89f+06 8.89E+06 8.89E+06 8.89E+06 8.89E+06 8.89E+06 1.02E+07

GOAT ADULT
MILK, TEEN

CHILD
INFANT

O.OOE+00 1.42E+08 6.63E+07 O.OOE+00 O.OOE+00 O.OOE+00 2.80E+07
O.OOE+00 2.59E+08 1.22E+08 O.OOE+00 O.OOE+00 O.OOE+00 3.84E+07
O.OOE+00 4.8IE+08 2.96E+08 O.OOE+00 O.OOE+00 O.OOE+00 3.09E+07
O.OOE+00 1.22E+09 6.03E+08 O.OOE+00 O.OOE+00 O.OOE+00 3. 12E+07

N/A
N/A
N/A
N/A

COW

MILK
ADULT
TEEN
CHILD
INFANT

O.OOE+00
0.00E+00
0.00E+00
O.OOE+00

6.78E+08 3. 16f+08 0.00ft00 O.OOE+00 O.OOE+00
1.24E+09 5.80E+08 O.OOE+00 O.OOE+00 O.OOE+00
2.29E+09 1.41E+09 O.OOE+00 O.OOE+00 O.OOE+00
5.81E+09 2.87E+09 O.OOE+00 O.OOE+00 O.OOE+00

1.34E+08
1.83E+08
1.47E+08
1.49E+08

N/A
N/A
N/A
N/A

MEAT ADULT
TEEN
CHILD
INFANT

O.OOE+00 1.65E+08 7.67E+07 O.OOE+00 O.OOE+00 O.OOE+00 3.25E+07
O.OOE+00 1.37E+08 6.45E+07 O.OOE+00 0.00f+00 O.OOE+00 2.03E+07
0.00f+00 1.95E+08 1.20E+08 O.OOE+00 O.OOE+00 O.OOE+00 1.25E+07
O.OOE+00 O.OOE+00 O.OOE+00 0.00f+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

. GTBLE ADULT
TEEN .

CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

O.OOE+00
0.00E+00
O.OOE+00
O.OOE+00

1.32E+08 6.17E+07 O.OOE+00 O.OOE+00 O.OOE+00 2.61E+07
1.93E+08 9.07E+07 O.OOE+00 O.OOE+00 O.OOE+00 2.86E+07
3.40E+08 2.09E+08 O.OOE+00 O.OOE+00 O.OOE+00 2. 19E+07
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1.12E+09 5.20E+08 O.OOE+00 O.OOE+00 O.OOE+00 2.20E+08
1.83E+09 8.57E+08 O.OOE+00 O.OOE+00 O.OOE+00 2.70E+08
3.31E+09 2.03E+09 O.OOE+00 O.OOE+00 O.OOE+00 2.13E+08
7.03E+09 3.48E+09 O.OOE+00 O.OOE+00 O.OOE+00 1.80E+08

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

O.OOE+00 1.35E+05 5.90E+04 O.OOE+00 O.OOE+00 O.OOE+00 1.66E+04
O.OOE+00 1.90E+05 8.40E+04 O.OOE+00 O.OOE+00 O.OOE+00 1.77E+04
O.OOE+00 1.98E+05 1.14E+05 O.OOE+00 O.OOE+00 O.OOE+00 7.99E+03
O.OOE+00 1.90E+05 8.82E+04 O.OOE+00 O.OOE+00 O.OOE+00 3.04E+03

N/A
N/A
N/A
N/A

B N LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

»Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

*»*MAXIMUMVALUES FOR PATHWAYS»»» .
GROUND: GROUND: GOAT COW TOTAL

T.B./ORG. SKIN MILK: 'MILK: MfAT: VEGTBLE: INGEST:
8.89E+06 1.02E+07 1.22E+09 5.81E+09 1.95E+08 3.40E+08 7.03E+09

INHAL.
1.98E+05

k
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*

ISOTOPE: Sr-89
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.49E+04
2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.49E+04
2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.49E+04
2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.49E+04

GOAT
MILK

ADULT
TEEN
CHILD
INFANT

1.54E+09 O.OOE+00 4.43E+07 O.OOE+00 O.OOE+00 O.OOE+00 2.47E+08
2.84E+09 O.OOE+00 8.14E+07 O.OOE+00 O.OOE+00 O.OOE+00 3.39E+08
7.04E+09 O.OOE+00 2.01E+08 O.OOE+00 O.OOE+00 O.OOE+00 2.72E+08
6.37E+09 O.OOE+00 3.84E+08 O.OOE+00 O.OOE+00 O.OOE+00 2.75E+08

N/A
N/A
N/A
N/A

COW

MILK
ADULT 4.76E+08 O.OOE+00 1.37E+07 O.OOE+00 O.OOE+00 O.OOE+00 7.64E+07
TEEN 8.78E+08 O.OOE+00 2.5lf+07 O.OOE+00 O.OOE+00 O.OOE+00 1.05E+08
CHILD 2. 17E+09 O.OOE+00 6.20E+07 O.OOE+00 O.OOE+00 O.OOE+00 8.41E+07
INFANT 4. 13E+09 O.OOE+00 1. 18E+08 O.OOE+00 O.OOE+00 O.OOE+00 8.49E+07

N/A,
N/A
N/A
N/A

MEAT ADULT
TEEN
CHILD
INFANT

1.20E+08 O.OOE+00 3.44E+06 O.OOE+00 O.OOE+00 O.OOE+00 1,92E+07
1.01E+08 O.OOE+00 2.90E+06 O.OOE+00 O.OOE+00 O.OOE+00 1.21E+07
1.92E+08 O.OOE+00 5.48E+06 O.OOE+00 O.OOE+00 O.OOE+00 7.42E+06
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00f+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

VEGTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

8.19E+09 O.OOE+00 2.35E+08 O.OOE+00 O.OOE+00 O.OOE+00 1.31E+09
1.35E+10 O.OOE+00 3.86E+08 O.OOE+00 O.OOE+00 O.OOE+00 1.60E+09
3.29E+10 O.OOE+00 9.39E+08 O.OOE+00 O.OOE+00 O.OOE+00 1.27E+09
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1.03E+10 O.OOE+00 2.96E+08 O.OOE+00 O.OOE+00 O.OOE+00 1.66E+09
1.73E+10 O.OOE+00 4.95E+08 O.OOE+00 O.OOE+00 O.OOE+00 2.06E+09
4.23E+10 0.00E+00 1.21E+09 0.00E+00 0.00E+00 0.00E+00 1.64E+09
1.05E+10 O.OOE+00 5.02E+08 O.OOE+00 O.OOE+00 O.OOE+00 3.60E+08

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

3.04E+05 O.OOE+00 8.72E+03 O.OOE+00 O.OOE+00 1.40E406 3.50E+05
4.34E+05 O.OOE+00 1.25E+04 O.OOE+00 O.OOE+00 2.42E+06 3.71E+05
5.99E+05 O.OOE+00 1.72E+04 O.OOE+00 O.OOE+00 2. 16E+06 1.67E+05
3.98E+05 O.OOE+00 1. 14E+04 O.OOE+00 O.OOE+00 2.03E+06 6.40E+04

N/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDN Y LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

***MAXIMUMVALUES FOR PATHWAYS*"*
GROUND: GROUND: GOAT COW TOTAL

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE: INGEST: INHAL.
2.14E+04 2.49E+04 7.04E+09, 4.13E+09 1.92E+08 3.29E+10 4.23E+10 2.42E+06

At'
DATi
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*
~ ~ ~ ~

ISOTOPE: Sr-90
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GOAT
MILK

ADULT
TEEN
CHILD
INFANT

GROUND ADULT
TEEN
CHILD
INFANT

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

O.OOE+00 0.'OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 0.00f+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

6.30E+10 O.OOE+00 1.55E+10 O.OOE+00 O.OOE+00 O.OOE+00 1.82E+09
8.91E+10 O.OOE+00 2.20E+10 O.OOE+00 O.OOE+00 O.OOE+00 2.50E+09
1.51E+11 O.OOE+00 3.82E+10 O.OOE+00 O.OOE+00 0.00fe00 2.03E+09
7.80E+10 O.OOE+00 4. 17E+10 O.OOE+00 O.OOE+00 O.OOE+00 2.05E+09

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

N/A
N/A
N/A
N/A

COW

MILK
ADULT
TEEN
CHILD
INFANT

2.40E+10 0.00f+00 5.88E+09 O.OOE+00 O.OOE+00 O.OOE+00 6.93E+08 N/A
3.39E+10 O.OOE+00 8.37E+09 O.OOE+00 O.OOE+00 O.OOE+00 9.51E+08 N/A
5.72E+10 O.OOE+00 1.45E+10 0.00f+00 O.OOE+00 O.OOE+00 7.71E+08 N/A
6.23E+10 O.OOE+00 1.59E+10 O.OOE+00 O.OOE+00 O.OOE+00 7.78E+08 . N/A

MEAT ADULT
TEEN
CHILD
INFANT

7.00E+09 O.OOE+00 1.72E+09 O.OOE+00 O.OOE+00 O.OOE+00 2.02E+08
4.53E+09 O.OOE+00 1. 12E+09 O.OOE+00 O.OOE+00 0.00f+00 1.27E+08
5.85E+09 O.OOE+00 1.48E+09 O.OOE+00 O.OOE+00 O.OOE+00*7.88E+07
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

. QTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

5.48E+ll O.OOE+00 1.34E+ll O.OOE+00 O.OOE+00 O.OOE+00 1.58E+10
7.10E+l1 O.OOE+00 1.75E+ll O.OOE+00 O.OOE+00 O.OOE+00 1.99E+10
1.19ftl2 O.OOE+00 3.02f+ll O.OOE+00 O.OOE+00 O.OOE+00 1.61E+10
O.OOE+00 O.OOE'+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

6.42E+ll O.OOE+00 1.58E+ll O.OOE+00 O.OOE+00 O.OOE+00 1.85E+10
8.37E+ll O.OOE+00 2.07E+ll O.OOE+00 O.OOE+00 O.OOE+00 2.35E+10
1.41E+12 O.OOE+00 3. 56E+l1 0. OOE+00 0. OOE+00 0. OOE+00 1.89f+10
1.40E+11 O.OOE+00 5.76E+10 O.OOE+00 O.OOE+00 O.OOE+00 2.82E+09

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A,

INHAL. ADULT
TEEN
CHILD
INFANT

9.92E+07 O.OOE+00 6. 10E+06 O.OOE+00 O.OOE+00 9.60E+06 7.22E+05
1.08E+08 O.OOE+00 6.68E+06 O.OOE+00 O.OOE+00 1.65E+07 7.65E+05
1.01E+08 O.OOE+00 6;44E+06 O.OOE+00 O.OOE+00 1.48E+07 3.43E+05
4.09E+07 O.OOE+00 2.59E+06 O.OOE+00 O.OOE+00 1. 12E+07 1.3lf+05

N/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

*~*MAXIMUMVALUES FOR PATHWAYS***
GROUND: GROUND: GOAT COW

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE:
O.OOE+00 O.OOE+00 1.51E+ll 6.23E+10 7.00E+09 1.19E+12

TOTAL
INGEST:

1. 41E+12
INHAL.

1.08E+08
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*

ISOTOPE: Y-90
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 0.00f+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

GOAT
MILK

ADULT
TEEN
CHILD
INFANT

3.83E+00
7.03E+00
1.74E+01
3.07E+02

0.00E+00 1.03E-01
O.OOE+00 1.89E-01
O.OOE+00 4.66E-01
O.OOE+00 9.86E-01

O.OOE+00 O.OOE+00 O.OOE+00 4.06E+04
O.OOE+00 O.OOE+00 O.OOE+00 5.80E+04
O.OOE+00 O.OOE+00 O.OOE+00 4.95E+04
O.OOE+00 O.OOE+00 O.OOE+00 5.08E+04

N/A
N/A
N/A
N/A

COW

MILK

MEAT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

1.79E+Ol O.OOE+00 4.79E-Ol O.OOE+00 O.OOE+00 O.OOE+00 1.89E+05
3.28E+01 O.OOE+00 8.84E-Ol O.OOE+00 O.OOE+00 O.OOE+00 2.71E+05
8.12E+01 O.OOE+00 2.17E+00 O.OOE+00 O.OOE+00 O.OOE+00 2.31E+05
1.72E+02 O.OOE+00 4.60E+00 O.OOE+00 O.OOE+00 O.OOE+00 2.37E+05

3.55E+01 O.OOE+00 9.52E-01 O.OOE+00 O.OOE+00 O.OOE+00 3.76E+05
2.99E+Ol O.OOE+00 8.04E-Ol O.OOE+00 O.OOE+00 O.OOE+00 2.46E+05
5.65E+Ol O.OOE+00 1.51E+00 O.OOE+00 O.OOE+00 O.OOE+00 1.61E+05
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

VEGTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

4.39E+03 O.OOE+00 1. 18E+02 O.OOE+00 O.OOE+00 O.OOE+00 4.65E+07
4. 10E+03 O.OOE+00 1.10E+02 O.OOE+00 O.OOE+00 O.OOE+00 3.38E+07
7.61E+03 O.OOE+00 2.04E+02 O.OOE+00 O.OOE+00 O.OOE+00 2.17E+07
O.OOE+00 O.OOE+00 0.00f+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

4.44E+03 O.OOE+00 1.19E+02 O.OOE+00 O.OOE+00 O.OOE+00 4.71E+07
4. 17E+03 O.OOE+00 1. 12E+02 O.OOE+00 O.OOE+00 O.OOE+00 3.44E+07
7.77E+03 O.OOE+00 2.08E+02 O.OOE+00 O.OOE+00 O.OOE+00 2.21E+07
4.78E+02 O.OOE+00 5.59E+00 O.OOE+00 O.OOE+00 O.OOE+00 2.88E+05

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL.'DULT
TEEN
CHILD
INFANT

2.09E+03 O.OOE+00 5.61E+01 O.OOE+00 O.OOE+00 1.70E+05 5.06E+05
2.98E+03 O.OOE+00 8.00E+Ol O.OOE+00 O.OOE+00 2.93E+05 5.59E+05
4.11E+03. 0.00E+00 1.11E+02 0.00E+00 0.00E+00 2.62E+05 2.68E+05
3.29E+03 O.OOE+00 8.82E+01 O.OOE+00 O.OOE+00 2.69E+05 1.04E+05

N/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

»»*MAXIMUMVALUfS FOR PATHWAYS»»»
GROUND: GROUND: GOAT COW TOTAL

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE: INGEST: INHAL.
O.OOE+00 O.OOE+00 5.80E+04 2.71E+05 3.76E+05 4.65E+07 4.71E+07 5.59E+05
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*~ ~ ~

ISOTOPE: Sr-91
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.'I. SKIN

GROUND ADULT
TEfN
CHILD
INFANT

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

GOAT
MILK

COW

MILK

MEAT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

2.73E+04 O.OOE+00 1. 10E+03 O.OOE+00 0.00fe00 O.OOE+00 1.30E+05
5.02E+04 O.OOE+00 2.00E+03 O.OOE+00 0.00f+00 O.OOE+00 2.28E+05
1.23E+05 O.OOE+00 4.65E+03 O.OOE+00 O.OOE+00 O.OOE+00 2.72E+05
1.22E+05 O.OOE+00 9.29E+03 O.OOE+00 O.OOE+00 O.OOE+00 3.04E+05

7.29E+03 O.OOE+00 2.94E+02 O.OOE+00 O.OOE+00 O.OOE+00 3.47E+04
1.34E+04 0.00f+00 5.32E+02 O.OOE+00 O.OOE+00 O.OOE+00 6.07E+04
3.28E+04 O.OOE+00 1.24E+03 O.OOE+00 O.OOE+00 O.OOE+00 7.25E+04
6.84E+04 O.OOE+00 2.48f+03 O.OOE+00 O.OOE+00 O.OOE+00 8. 10E+04

5.01E-11 O.OOE+00 2.02E-12 O.OOE+00 O.OOE+00 O.OOE+00 2.38E-10
4.21E-11 O.OOE+00 1.68E-12 O.OOE+00 O.OOE+00 O.OOE+00 1.91E-10
7.90E-11 O.OOE+00 2.98E-12 O.OOE+00 O.OOE+00 O.OOE+00 1.74E-10
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

N/A,
N/A
N/A
N/A

N/A
N/A
N/A
N/A

. L1TBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

1.01E+05 O.OOE+00 4.06E+03 O.OOE+00 O.OOE+00 O.OOE+00 4.79f+05
9.39E+04 O.OOE+00 3.74E+03 O.OOE+00 O.OOE+00 O.OOE+00 4.26E+05
1.73E+05 0.00f+00 6.53E+03 O.OOE+00 O.OOE+00 O.OOE+00 3.82E+05
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1.35E+05 O.OOE+00 5.46E+03 O.OOE+00 O.OOE+00 O.OOE+00 6.44E+05
1.58E+05 O.OOE+00 6.27E+03 O.OOE+00 O.OOE+00 O.OOE+00 7. 14E+05
3.29E+05 O.OOE+00 1.24E+04 O.OOE+00 O.OOE+00 O.OOE+00 7.26E+05
1.91E+05 O.OOE+00 1. 18E+04 O.OOE+00 0.00f+00 O.OOE+00 3.85E+05

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT - 6.19E+Ol O.OOE+00 2.50E+00 O.OOE+00 O.OOE+00 3.65E+04 1.91E+05
TEEN 8.80E+01 O.OOE+00 3.51E+00 O.OOE+00 O.OOE+00 6.07E+04 2.59f+05
CHILD 1.21E+02 O.OOE+00 4.59E+00 O.OOE+00 O.OOE+00 5.33E+04 1.74E+05
INFANT 9.56E+01 O.OOE+00 3.46E+00 O.OOE+00 O.OOE+00 5.26E+04 7.34E+04

N/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

~**MAXIMUMVALUES FOR PATHWAYS***
GROUND'ROUND: GOAT COW TOTAL

T.B./ORG. SKIN MILK: . MILK: MEAT: VEGTBLE: INGEST: INHAL.
O.OOE+00 O.OOE+00 3.04E+05 8. 10E+04 2.38E-IO 4.79E+05 7.26E+05 2.59E+05
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*

ISOTOPE: Y-91
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

1.06E+06
1.06E+06
1.06E+06
1.06E+06

1.06E+06
1.06E+06
1.06E+06
1.06E+06

1.06E+06 1.06E+06 1.06E+06 1.06E+06 1.06E+06
1.06E+06 1.06E+06 1.06E+06 1.06E+06 1.06E+06
1.06E+06 1.06E+06 1.06E+06 1.06E+06 1.06E+06
1.06E+06 1.06E+06 1.06E+06 1.06E+06 1.06f+06

1.20E+06
1.20E+06
1.20E+06
1.20E+06

GOAT
MILK

ADULT
TEEN
CHILD
INFANT

5.32E+02 O.OOE+00 1.42E+01 O.OOE+00 O.OOE+00 O.OOE+00 2.93E+05
9.79E+02 O.OOE+00 2.62E+01 O.OOE+00 O.OOE+00 O.OOE+00 4.01E+05
2.42E+03 O.OOE+00 6.47E+01 0.00f+00 O.OOE+00 O.OOE+00 3.22E+05
3.78E+04 O.OOE+00 1.21E+02 O.OOE+00 O.OOE+00 O.OOE+00 3.25E+05

N/A
N/A
N/A
N/A

COW

MILK
ADULT 2.94E+03 O.OOE+00 7.85E+Ol O.OOE+00 O.OOE+00 O.OOE+00 1.62E+06
TEEN 5.40E+03 O.OOE+00 1.45E+02 0.000 00 O.OOE+00 O.OOE+00 2.22E+06
CHILD 1.34E+04 O.OOE+00 3.57E+02 O.OOE+00 O.OOE+00 O.OOE+00 1.78E+06
INFANT 2.51E+04 O.OOE+00 6.68E+02 O.OOE+00 O.OOE+00 O.OOE+00 1.80E+06

N/A
N/A
N/A
N/A

MEAT ADULT
TEEN
CHILD
INFANT

4.65f+05 O.OOE+00 1.24E+04 O.OOE+00 O.OOE+00 0.00f+00 2.56E+08
3.91E+05 O.OOE+00 1.05E+04 O.OOE+00 O.OOE+00 O.OOE+00 1.60E+08
7.39E+05 O.OOE+00 1.98E+04 O.OOE+00 0.00f+00 O.OOE+00 9.85E+07
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/

VEGTBLE ADULT
~ TEEN

CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

4.27E+06 O.OOE+00 1. 14E+05 O.OOE+00 O.OOE+00 O.OOE+00 2.35E+09
7.05E+06 O.OOE+00 1.89E+05 O.OOE+00 O.OOE+00 O.OOE+00 2.89E+09
1.72E+07 O.OOE+00 4.60E+05 O.OOE+00 O.OOE+00 O.OOE+00 2.29E+09
O.OOE+00 O.OOE+00 0.00f+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

4.74E+06 O.OOE+00 1.27E+05 O.OOE+00 O.OOE+00 O.OOE+00 2.61E+09
7.45E+06 O.OOE+00 2.00E+05 O.OOE+00 O.OOE+00 O.OOE+00 3.05E+09
1.79E+07 O.OOE+00 4.80E+05 0.00f+00 O.OOE+00 O.OOE+00 2.39E+09
6.29E+04 O.OOE+00 7.88E+02 O.OOE+00 O.OOE+00 O.OOE+00 2. 12E+06

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

4.62E+05 O.OOE+00 1.24E+04 O.OOE+00 O.OOE+00 1.70E+06 3.85E+05
6.61E+05 O.OOE+00 1.77E+04 O.OOE+00 O.OOE+00 2.94E+06 4.09E+05
9.14E+05 O.OOE+00 2.44E+04 O.OOE+00 O.OOE+00 2.63E+06 1.84E+05
5.88E+05 0.00E+00 1.57E+04 0.00E+00 0.00E+00 2.45E+06 7.03E+04

N/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mr em/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

***MAXIMUMVALUES FOR PATHWAYS»»»
GROUND: GROUND: GOAT COW TOTAL

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE: INGEST: INHAL.
1.06E+06 1.20E+06 4.01E+05 2.22E+06 2.56E+08 2.89E+09 3.05E+09 2.94E+06
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0.D.C.M. NXIHUH PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*
~ ~ ~ ~

ISOTOPE: Nb-95
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND

GOAT
HILK

COW

MILK

HEAT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08
1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08
1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08

, 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08

4.78E+03 2.66E+03 1.43E+03 O.OOE+00 2.63E+03 O.OOE+00 1.61E+07
8. 15E+03 4.52E+03 2.49E+03 O.OOE+00 4.38E+03 O.OOE+00 1.93E+07
1.84E+04 7. 17E+03 5. 12E+03 O.OOE+00 6.73E+03 O.OOE+00 1.33E+07
2.86E+05 1.42E+04 8. 18E+03 O.OOE+00 1.01E+04 O.OOE+00 1. 19E+07

2.44E+04 1.36E+04 7.31E+03 O.OOE+00 1.34E+04 O.OOE+00 8.25E+07
4. 17E+04 2.31E+04 1.27E+04 0.00E+00 2.24E+04 0.00E+00 9.89E+07
9.41E+04 3.67E+04 2.62E+04 O.OOE+00 3.44E+04 O.OOE+00 6.78E+07
1.76E+05 7.24E+04 4. 18E+04 O.OOE+00 5. 19E+04 O.OOE+00 6. 11E+07

8.48E+05 4.72E+05 2.54E+05 O.OOE+00 4.66E+05 O.OOE+00 2.86E+09
6.62E+05 3.67E+05 2.02E+05 O.OOE+00 3.56E+05 0.00000 1.57E+09
1. 14E+06 4.45E+05 3. 18E+05 O.OOE+00 4. 18E+05 O.OOE+00 8.23E+08
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1.59E+08
1.59E+08
1.59E+08
1.59E+08

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

vcGTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST., TEEN

CHILD
INFANT

1. 10E+05 6.11E+04 3.28E+04 O.OOE+00 6.04E+04 O.OOE+00 3.71E+08
1.64E+05 9.10E+04 5.0lf+04 O.OOE+00 8.82E+04 O.OOE+00 3.89E+08
3.63E+05 1.41E+05 1.01E+05 O.OOE+00 1.33E+05 O.OOE+00 2.61E+08
O.OOE+00 O.OOE+00 O.OOE+00 0.00f+00 O.OOE+00 O.OOE+00 O.OOE+00

9.87E+05 5.49E+05 2.95E+05 O.OOE+00,5.43E+05 O.OOE+00 3.33E+09
8.76E+05 4.86E+05 2.68E+05 O.OOE+00 4.71ft05 O.OOE+00 2.08E+09
1.62E+06 6.30E+05 4.50E+05 O.OOE+00 5.92E+05 O.OOE+00 1. 17E+09
4.62E+05 8.65E+04 5.00E+04 O.OOE+00 6.20E+04 O.OOE+00 7.30f+07

1.41E+04 7.82E+03 4.2lf+03 O.OOE+00 7.74E+03 5.05E+05 1.04E+05
1.86E+04 1.03E+04 5.66E+03 O.OOE+00 1.00E+04 7.51E+05 9.68E+04
2.35E+04 9. 18E+03 6.55E+03 O.OOE+00 8.62E+03 6. 14E+05 3.70E+04
1.57E+04 6.43E+03 3.78E+03 O.OOE+00 4.72E+03 4.79E+05 1.27E+04

N/A
N/A
N/A
N/A

N/A
N/A .

N/A
N/A

N/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

***MAXIMUMVALUES FOR PATHWAYS"*"
GROUND: GROUND: GOAT COW TOTAL

T.B./ORG. SKIN MILK: MILK: HEAT: VEGTB LE: INGEST: INHAL.
1.35E+08 1.59E+08 1.93E+07 9.89E+07 2.86E+09 3.89E+08 3.33E+09 7.51E+05
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*

ISOTOPE: Zr-95
PATHWAY AGE GROUP BONE

C

LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.81E+08
2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.81E+08
2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.81E+08
2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.81E+08

GOAT ADULT
MILK . TEEN

CHILD
INFANT

5. 92E+Ol
1.03E+02
2.40E+02
3.56E+03

1.90E+01 1.28E+Ol
3.26E+01 2.25E+Ol
5.28E+Ol 4.70E+Ol
1.04E+02 7.38E+01

O.OOE+00 2.98E+01 O.OOE+00 6.01E+04
O.OOE+00 4.80E+01 O.OOE+00 7.53E+04
O.OOE+00 7.56E+01 O.OOE+00 5.51E+04
O.OOE+00 1. 12E+02 O.OOE+00 5. 18E+04

N/A
N/A
N/A
N/A

COW

MILK

MEAT

VEGTBLE

TOTAL
INGEST.

INHAL.

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN

'HILD

INFANT

ADULT
TEEN
CHILD
INFANT

3.31E+02 1.06E+02 7.18E+Ol O.OOE+00 1.67E+02 O.OOE+00 3.36E+05
5.79E+02 1.83E+02 1.26E+02 O.OOE+00 2.68E+02 O.OOE+00 4.21E+05
1.34E+03 2.95E+02 2.63E+02 O.OOE+00 4.23E+02 O.OOE+00 3.08E+05
2.39E+03 5.82E+02 4. 12E+02 O.OOE+00 6.27E+02 O.OOE+00 2.90E+05

7.83E+05 2.51E+05 1.70E+05 O.OOE+00 3.94E+05 O.OOE+00 7.96E+08
6.27E+05 1.98E+05 1.36E+05 O.OOE+00 2.91E+05 O.OOE+00 4.57E+08l. 11E+06 2.45E+05 2. 18E+05 O.OOE+00 3.50E+05 O.OOE+00 2.55E+08
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

9.90E+05 3.17E+05 2.15E+05 O.OOE+00 4.98E+05 O.OOE+00 1.01E+09
1.56E+06 4.91Et05 3.38E+05 O.OOE+00 7.22E+05 O.OOE+00 1.13E+09
3.57E+06 7.85E+05 6.99E+05 O.OOE+00 1. 12E+06 O.OOE+00 8.19E+08
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1.77E+06 5.69E+05 3.85E+05 O.OOE+00 8.92E+05 O.OOE+00 1.80E+09
2. 18E+06 6.89E+05 4.74E+05 O.OOEt00 1.01E+06 O.OOE+00 1.59E+09
4.69E+06 1.03E+06 9. 17E+05 O.OOE+00 1.47E+06 O.OOE+00 1.07E+09
5.94E+03 6.86E+02 4.86E+02 O.OOE+00 7.39E+02 O.OOE+00 3.41E+05

1.07E+05 3.44E+04 2.33E+04 O.OOE+00 5.42E+04 1.77E+06 1.50E+05
1.46E+05 4.58E+04 3.15E+04 O.OOE+00 6.74E+04 2.69E+06 1.49E+05
1.90E+05 4. 18E+04 3.70E+04 0.00E+00 5.96E+04 2.23E+06 6.11E+04
1.15E+05 2.79E+04 2.03E+04 O.OOE+00 3.11E+04 1.75E+06 2. 17E+04

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

«Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

~**MAXIMUMVALUES FOR PATHWAYS***
GROUND: GROUND: GOAT COW

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE:
2.42E+08 2.81E+08 7.53E+04 4.21E+05 7.96E+08 1.13E+09

TOTAL
INGEST: INHAL.

1.80E+09 2.69E+06
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*
~ ~ ~ ~

ISOTOPE: Mo-99
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 0.00f+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

GOAT
MILK

ADULT O.OOE+00 1.34E+06 2.55E+05 O.OOE+00 3.03E+06 O.OOE+00 3. 10E+06
TEEN '.OOE+00 2.42E+06 4.61E+05 O.OOE+00 5.53E+06 O.OOE+00 4.33E+06
CHILD O.OOE+00 4.39E+06 1.09E+06 O.OOE+00 9.38E+06 O.OOE+00 3.63E+06
INFANT O.OOE+00 1. 12E+07 2. 19E+06 O.OOE+00 1.68E+07 O.OOE+00 3.70E+06

N/A
N/A
N/A
N/A

COW

MILK

MEAT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

O.OOE+00 6.24E+06 1.19E+06 O.OOE+00 1.41E+07 O.OOE+00 1.45E+07
O.OOE+00 1. 13E+07 2. 15E+06 O.OOE+00 2.58E+07 O.OOE+00 2.02E+07
O.OOE+00 2.05E+07 5.07E+06 O.OOE+00 4.38f+07 O.OOE+00 1.70E+07
O.OOE+00 5.24E+07 1.02E+07 O.OOE+00 7.83E+07 O.OOE+00 1.73E+07

O.OOE+00 3.30E+04 6.27E+03 O.OOE+00 7.46E+04 O.OOE+00 7.64E+04
O.OOE+00 2.73E+04 5.20E+03 0.00fe00 6.24E+04 O.OOE+00 4.88E+04
O.OOE+00 3.79f+04 9.38E+03 O.OOE+00 8. 10E+04 O.OOE+00 3. 14E+04
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

.rGTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

O.OOE+00 2.03E+06 3.86E+05 O.OOE+00 4.60E+06 O.OOE+00 4.71E+06 N/A
O.OOE+00 1.86E+06 3.55E+05 O.OOE+00 4.27E+06 O.OOE+00 3.34E+06 N/A
O.OOE+00 2.54E+06 6.30E+05 O.OOE+00 5.43E+06 0;OOE+00 2. 10E+06 N/A
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 . N/A

O.OOE+00 9.64E+06 1.83E+06 O.OOE+00 2. 18E+07 O.OOE+00 2.24E+07 N/A
0.00E+00 1.56E+07 2.97E+06 0.00E+00 3.56E+07 0.00E+00 2.79E+07 , N/A
O.OOE+00 2.75E+07 6.80E+06 O.OOE+00 5.87E+07 O.OOE+00 2.27E+07 N/A
O.OOE+00 6.37E+07 1.24E+07 O.OOE+00 9.51E+07 O.OOE+00 2. 10E+07 N/A

INHAL. ADULT
TEEN
CHILD
INFANT

O.OOE+00 1.21E+02 2.30E+01 O.OOE+00 2.91E+02 9.12E+04 2.48E+05
O.OOE+00 1.69E+02 3.22E+Ol O.OOE+00 4.11E+02 1.54E+05 2.69E+05
O.OOE+00 1.72E+02 4.26E+01 O.OOE+00 3.92E+02 1.35E+05 1.27E+05
O.OOE+00 1.65f+02 3.23E+01 O.OOE+00 2.65E+02 1.35E+05 4.87E+04

N/A
N/A
N/A
N/A

LIV R T.BODY THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

GROUND: GROUND:

~~~MAXIMUM VALUES FOR PATHWAYS"**
GOAT COW TOTAL

T.B./ORG. SKIN
O.OOE+00 O.OOE+00

MILK: MILK: MEAT: VEGTB LE: INGEST: INHAL.
1.68E+07 7.83E+07 8.10E+04 5.43E+06 9.51E+07 2.69E+05

!

R V

0 "7
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*

ISOTOPE: Tc-99m
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00f+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 0.00f+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
0.00f+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

GOAT
MILK

ADULT
TEEN
CHILD
INFANT

1.79E-01 5.07E-01 6.46E+00 O.OOE+00 7.70E+00
3. 11E-01.8.68E-Ol 1. 12E+Ol O.OOE+00 1.29E+01
7.13E-Ol 1.40E+00 2.32E+Ol O.OOE+00 2.03E+Ol
1.24E+Ol 3.06E+00 3.94E+01 O.OOE+00 3.29E+Ol

2.48E-01 3.00E+02
4.82E-Ol 5.70E+02
7.10E-01 7.96E+02
1.60E+00 8.89E+02

N/A
N/A
N/A
N/A

COW

MILK

MEAT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

8.37E-01 2.36E+00 3.01E+Ol O.OOE+00 3.59E+Ol 1.16E+00 1.40E+03
1. 45E+00 4. 05E+00 5. 25E+01 0. OOE+00 6. 03 E+01 2. 25E+00 2. 66E+03
3.33E+00 6.53E+00 1.08E+02 O.OOE+00 9.49E+Ol 3.31E+00 3.71E+03
6.92E+00 1.43E+01 1.84E+02 O.OOE+00 1.54E+02 7.47E+00 4. 15E+03

1.47E-21 4.14E-21 5.28E-20 O.OOE+00 6.29E-20 2.03E-21 2.45E-18
1.16E-21 3.25E-21 4.21E-20 0.00E+00 4.84E-20 1.80E-21 2.13E-18
2.04E-21 4.01E-21 6.64E-20 O.OOE+00 5.82E-20 2.03E-21 2.28E-18
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00f+00

N/A .

N/A
N/A
N/A

N/A
N/A
N/A
N/A

VEGTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

1.02E+00 2.89E+00 3.68E+01 O.OOE+00 4.39E+01 1.42E+00 1.71E+03
9.03E-Ol 2.52E+00 3.26E+01 O.OOE+00 3.75E+01 1.40E+00 1.65E+03
1.55E+00 3.05E+00 5.05E+01 0.00E+00 4.43E+01 1.55E+00 1.73E+03
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00f+00 O.OOE+00 0.00f+00

2.04E+00 5.76E+00 7.34E+Ol O.OOE+00 8.75E+01 2.82E+00 3.41E+03
2.67E+00 7.43E+00 9.63E+Ol 0.00E+00 l. 11E+02 4. 13E+00 4.88E+03
5.60E+00 1.10E+01 1.82E+02 O.OOE+00 1.59E+02 5.57E+00 6.25E+03
1.93E+01 1.73E+01 2.23f+02 O.OOE+00 1.87E+02 9.07E+00 5.04E+03

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

1.03E-03 2.91E-03 3.70E-02 O.OOE+00 4.42E-02 7.64E+02 4.16E+03
1.38E-03 3.86E-03 4.99E-02 O.OOE+00 5.76E-02 1.15E+03 6.13E+03
1.78E-03 3.48E-03 5.77E-02 O.OOE+00 5.07E-02 9.51E+02 4.81E+03
1.40E-03 2.88E-03 3.72E-02 O.OOE+00 3.11E-02 8. 11E+02 2.03E+03

N/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDNEY
,

LUNG G.I. SKIN

»Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

GROUND: GROUND:

»»»MAXIMUM VALUES FOR PATHWAYS»»»
GOAT COW TOTAL

T.B./ORG. SKIN MILK: MILK:
O.OOE+00 O.OOE+00 8.89E+02 4. 15E+03

NEAT: VEGTBLE:
2.45E-18 1.73E+03

INGEST: INHAL.
6.25E+03 6.13E+03
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*
~ ~ ~ ~

ISOTOPE: RU-106
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

4.18E+08 4.18E+08 4.18E+08 4.18E+08 4.18E+08 4.18E+08 4.18E+08 5.01E+08
4.18E+08 4.18E+08 4.18E+08 4.18E+08 4.18E+08 4.18E+08 4.18E+08 5.01E+08
4.18E+08 4.18E+08 4.18E+08 4.18E+08 4.18E+08 4.18E+08 4.18E+08 5.01E+08
4.18E+08 4.18E+08 4.18E+08 4.18E+08 4.18E+08 4.18E+08 4.18E+08 5.01E+08

GOAT
MILK

COW

MILK

MEAT

.~GTBLE

TOTAL
INGEST.

INHAL.

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

1.50E+03 O.OOE+00 1.90E+02 O.OOE+00 2.90E+03 O.OOE+00 9.71E+04
2.76E+03 O.OOE+00 3.48E+02 O.OOE+00 5.32E+03 O.OOE+00 1.32E+05
6.79E+03 O.OOE+00 8.47E+02 O.OOE+00 9. 17E+03 O.OOE+00 1.06E+05
1. 17E+05 O.OOE+00 1.75E+03 O.OOE+00 1.65E+04 O.OOE+00 1.06E+05

9.65E+03 O.OOE+00 1.22E+03 O.OOE+00 1.86E+04 O.OOE+00 6.24E+05
1.77E+04 0.00E+00 2.24E+03 0.00E+00 3.42E+04 0.00E+00 8.51E+05
4.37E+04 O.OOE+00 5.45E+03 O.OOE+00 5.90E+04 O.OOE+00 6.80E+05
9.00E+04 O.OOE+00 1. 12E+04 O.OOE+00 1.06E+05 O.OOE+00 6.83E+05

1.48E+09 O.OOE+00 1.87E+08 O.OOE+00 2.85E+09 O.OOE+00 9.56E+10
1.24E+09 O.OOE+00 1.57E+08 O.OOE+00 2.40E+09 O.OOE+00 5.97E+10
2.34E+09 O.OOE+00 2.92E+08 O.OOE+00 3. 16E+09 O.OOE+00 3.64E+10
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1.73E+08 O.OOE+00 2. 19E+07 O.OOE+00 3.34E+08 O.OOE+00 1. 12E+10
2.91E+08 O.OOE+00 3.67E+07 O.OOE+00 5.61E+08 O.OOE+00 1.40E+10
7. 11E+08 O.OOE+00 8.88E+07 O.OOE+00 9.61E+08 O.OOE+00 1. 11E+10
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.oof+00 O.OOE+00

1.65E+09 O.OOE+00 2.09f+08 O.OOE+00 3.19E+09 O.OOE+00 1.07E+ll
1.53E+09 O.OOE+00 1.93E+08 O.OOE+00 2.96E+09 O.OOE+00 7.36E+10
3.05E+09 O.OOE+00 3.81E+08 O.OOE+00 4.12E+09 O.OOE+00 4.75E+10
2.07E+05 O.OOE+00 1.30E+04 O.OOE+00 1.23f+05 O.OOE+00 7.90E+05

6.91E+04 O.OOE+00 8.72E+03 O.OOE+00 1.34E+05 9.36E+06 9.12E+05
9.84E+04 O.OOE+00 1.24E+04 O.OOE+00 1.90E+05 1.61E+07 9.60E+05
1.36E+05,0.00E+00 1.69E+04 O.OOE+00 1.84E+05 1.43E+07 4.29E+05
8.68E+04 O.OOE+OO 1.O9E+O4 O.OOE+OO 1.O7E+O5 1. 16E+O7 1.64E+O5

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

GROUND:
GROUND'.B./ORG.SKIN

4.18E+08 5.01E+08

***MAXIMUMVALUfS FOR PATHWAYS**"
GOAT COW

MILK: MILK: MEAT: VEGTBLE:
1.32E+05 8.51E+05 9.56E+10 1.40E+10

TOTAL
INGEST:

1.07E+ll
INHAL.

1. 61E+07
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*

ISOTOPE: Ag-110m
PATHWAY AGE GROUP BONE LIVER T.BODY 'HYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.97E+09
3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.97E+09
3.40E+09 3.40E+09 3.40f+09 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.97E+09
3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.97E+09

GOAT
MILK

ADULT
TfEN
CHILD
INFANT

4.19E+06
6.93E+06
1.50E+07
2.32E+08

3.88E+06 2.30E+06 O.OOE+00 7.63E+06 O.OOE+00
6.56E+06 3.99E+06 O.OOE+00 1.25E+07 O.OOE+00
1.02E+07 8.12E+06 O.OOE+00 1.89E+07 O.OOE+00
2.03E+07 1.34E+07 O.OOE+00 2.90E+07 O.OOE+00

1.58E+09
1.84E+09
1. 21E+09
1.05E+09

N/A
N/A
N/A
N/A

COW

MILK

MEAT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

2.65E+07 2.46E+07 1.46E+07 O.OOE+00 4.83E+07 O.OOE+00 1.00E+10
4.39E+07 4. 15E+07 2.53f+07 O.OOE+00 7.92E+07 O.OOE+00 1. 17E+10
9.52E+07 6.43E+07 5.14E+07 O.OOE+00 1.20E+08 O.OOE+00 7.65E+09
1.76E+08 1.28E+08 8.50E+07 O.OOE+00 1.84E+08 O.OOE+00 6.66E+09

3.42E+06 3. 17E+06 1.88f+06 O.OOE+00 6.23E+06 O.OOE+00 1.29E+09
2.59E+06 2.45E+06 1.49E+06 O.OOE+00 4.68E+06 O.OOE+00 6.89E+08
4.30E+06 2.90E+06 2.32E+06 O.OOE+00 5.41E+06 O.OOE+00 3.45E+08
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

VEGTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

9.41E+06 8.70E+06 5.17E+06 O.OOE+00 1.71E+07 O.OOE+00 3.55E+09
1.42E+07 1.34E+07 8. 18E+06 O.OOE+00 2.56E+07 O.OOE+00 3.78E+09
3.06E+07 2.06E+07 1.65E+07 O.OOE+00 3.85E+07 O.OOE+00 2.46E+09
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

4.36E+07 4.03E+07 2.39E+07 O.OOE+00 7.92E+07 O.OOE+00 1.64E+10
6.76E+07 6.40E+07 3.89E+07 O.OOE+00 1.22E+08 O.OOE+00 1'.80E+10
1.45E+08 9.80E+07 7.83E+07 O.OOE+00 1.83E+08 O.OOE+00 1. 17E+10
4.07E+08 1.49E+08 9.84E+07 O.OOE+00 2. 13E+08 O.OOE+00 7.71E+09

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

1.08E+04 1.00E+04 5.94E+03 O.OOE+00 1.97E+04 4.63E+06 3.02E+05
1.38E+04 1.31E+04 7.99E+03 O.OOE+00 2.50E+04 6.75E+06 2.73E+05
1.69E+04 1.14E+04 9.14E+03 O.OOE+00 2.12E+04 5.48E+06 1.00E+05
9.98E+03 7.22E+03 5.00E+03 0.00E+00 1.09E+04 3.67E+06 3.30E+04

N/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDN Y LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

**~MAXIMUMVALUES FOR PATHWAYS***
GROUND: GROUND: GOAT COW

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE:
3.40E+09 3.97E+09 1.84E+09 1.17E+10 1.29E+09 3.78E+09

TOTAL
INGEST: INHAL.

1.80E+10 6.75E+06

iiHIt~v
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RAOIONUCLIDES OTHER THAN NOBLE GASES*

ISOTOPE: I-131
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

ROUND ADULT
TEEN
CHILD
INFANT

l. 70E+07
1.70E+07
1.70E+07
1.70E+07

1.70E+07
1.70E+07
1.70E+07
1.70E+07

1. 70E+07
1.70E+07
1.70f+07
1.70E+07

1.70E+07
1.70E+07
1.70E+07
1.70E+07

1.70E+07
1,70E+07
1.70E+07
1.70E+07

1. 70E+07
1. 70E+07
1.70f+07
1.70E+07

1.70E+07
1.70E+07
1.70E+07
1.70E+07

2.07E+07
2.07E+07
2.07E+07
2.07E+07

GOAT
HILK

COW

HILK

HEAT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

1.60E+08 2.29E+08 1.31E+08 7.50E+10 3.92E+08 O.OOE+00 6.04E+07
2.90E+08 4.06E+08 2. 18f+08 1. 19E+ll i.99E+08 O.OOE+00 8.04E+07
7,04E+08 7.08E+08 4.02E+08 2.34E+ll l. 16E+09 O.OOE+00 6.30E+07
1.22E+09 1,73E+09 7.61E+08 5.69E+11 2.02E+09 0.00f+00 6.18E+07

7.46E+07 1.07E+08 6. 12E+07 3.50E+10 1.83E+08 O.OOE+00 2.82E+07
1.35E+08 1,90E+08 1.02E+08 5.53E+10 3.26E+08 O.OOE+00 3.75E+07
3.29E+08 3.30E+08 1.88E+08 1,09E+ll 5,42E+08 O.OOE+00 2.94E+07
6.86E+08 8.08E+08 3.55E+08 2.65E+11 9.44E+08 O.OOE+00 2.88E+07

3.54E+06 5.07E+06 2.90E+06 1.66E+09 8.68E+06 O.OOE+00 1.34E+06
2.94E+06 4. 12E+06 2.21E+06 1.20E+09 7.09E+06 O.OOE+00 8.15E+05
5.46E+06 5.49E+06 3. 12E+06 1.81E+09 9.01E+06 O.OOE+00 4.89E+05
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

cGTBLE ADULT
TEEN
CHILD
INFANT

2.86E+07 4. 10E+07 2.35E+07 1.34E+10 7.02E+07 O.OOE+00 1.08E+07
2.88E+07 4.03E+07 2. 16E+07 1. 1SE+10 6.93E+07 O.OOE+00 7.96E+06
5.54E+07 5.57E+07 3. 17E+07 1.84E+10 9.15E+07 O.OOE+00 4.96E+06
O.OOE+00 O.OOE+00 0.00f+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

2.67E+08 3.82E+08 2.19E+08 1.25E+ll
4.57E+08 6.40E+08 3.44E+08 1.87E+ll
1.09E+09 1.10E+09 6.25E+08 3.64E+ll
1.91E+09 2.54E+09 1.12E+09 8.34E+ll

6.54E+08 O.OOE+00 1.01E+OS
1. 10E+09 O.OOE+00 1.27E+OS
1.81E+09 O.OOE+00 9.79E+07
2.97E+09 O.OOE+00 9.06E+07

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

2.52E+04 3.58E+04 2.05E+04 1. 19E+07 6. 13E+04 O.OOE+00 6.28E+03
3.54E+04 4.91E+04 2.64E+04 1.46E+07 8.40E+04 O.OOE+00 6.49E+03
4.81E+04 4.81E+04 2.73E+04 1.62E+07 7.88E+04 O.OOE+00 2.84E+03
3.79E+04 4.44E+04 1.96E+04 1.48E+07 5. 18E+04 O.OOE+00 1.06E+03

N/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDNEY LUNG G.' . SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

GROUND'.B./ORG.

1.70E+07

GROUND'KIN

2;07E+07 2.65E+115.69E+11

***HAXIHUMVALUES
GOAT COW

HILK: HILK:

FOR PATHWAYS***

HEAT: VEGTBLE:
TOTAL

INGEST:
1. 81E+09 1.84E+10 8. 34E+1 1

INHAL.
1.62E+07

l V
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*

ISOTOPE: I-132
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G. I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00f+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

GOAT
MILK

COW

MILK

MEAT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

8.87E-02 2.37E-Ol 8.30E-02 8.30fe00 3.78E-01 O.OOE+00
1.57E-01 4.12E-01 1.48E-01 1.39E+01 6.48E-01 O.OOE+00
3 ~ 72E-01 6.84E-01 3.14E-01 3.17E+01 1.05E+00 O.OOE+00
6.44E-01 1.57E+00 5.58E-01 7.35E+01 1.75E+00 O.OOE+00

4.14E-02 1.11E-01 3.87E-02 3.87E+00 1.76E-01 0 ~ OOE+00
7.34E-02 1.92E-01 6.89E-02 6.47E+00 3.03E-01 O.OOE+00
1.74E-01 3.19E-01 1.47E-01 1.48E+01 4.88E-01 O.OOE+00
3.60E-01 7.31E-01 2.60E-01 3.43E+01 8.16E-01 O.OOE+00

2.30E-59 6. 14E-59 2. 15E-59 2. 15E-57 9.79E-59 0 ~ OOE+00
1.87E-59 4.88E-59 1.75E-59 1.64E-57 7.69E-59 O.OOE+00
3.37E-59 6.20E-59 2.85E-59 2.88E-57 9.49E-59 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

4.46E-02
1.79E-01
8.05E-01
1.27E+00

2.08E-02
8.37E-02
3.75E-Ol
5.93E-Ol

1.15E-59
2. 13E-59
7.30E-59
O.OOE+00

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

VEGTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

1.90E+Ol 5.08E+Ol 1.78E+Ol 1.78E+03 8.10E+Ol O.OOE+00
1.71E+Ol 4.48E+Ol 1.61E+Ol 1.51E+03 7.06E+Ol O.OOE+00
3.04E+Ol 5.59E+Ol 2.57E+Ol 2.59E+03 8.56f+Ol O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1.91E+Ol 5.12E+01 1.79E+Ol 1.79E+03 8.15E+Ol O.OOE+00
1.74E+01 4.54E+Ol 1.63E+01 1.53E+03 7.16E+01 O.OOE+00
3.10E+01 5.69E+Ol 2.62E+Ol 2.64E+03 8.71E+Ol O.OOE+00
1.00E+00 2.30E+00.8.19E-Ol 1.08E+02 2.57E+00 0.00f+00

9.55E+00.
1.95E+01
6.58E+01
0.00E+00

9. 61E+00
1.98E+01
6.70E+01
1.86E+00

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

1.16E+03 3.26E+03 1.16E+03 1.14E+05 5.18E+03 O.OOE+00
1.59E+03 4.38E+03 1.58E+03 1.51E+05 6.92E+03 O.OOE+00
2.12E+03 4.07E+03 1.88f+03 1.94fi05 6.25E+03 O.OOE+00
1.69E+03 3.54E+03 1.26E+03 1.69E+05 3.95E+03 O.OOE+00

4.06E+02
1.27E+03
3.20E+03
1.90E+03

'/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

***MAXIMUMVALUES FOR PATHWAYS"*»
GROUND'ROUND: GOAT COW

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE:
O.OOE+00 O.OOE+00 7.35E+Ol 3.43E+01 2.88E-57 2.59E+03

TOTAL
INGEST:

2.64E+03
INHAL.

1.94E+05

PAGE: 4-26

BAT



O.D.C.H. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*
~ ~ ~ ~

ISOTOPE: Te-132
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O,OOE+00 O.OOE+00

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00fe00 0.00f+00 O.OOE+00

O.OOE+00 O.OOE+00 0.00f+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

GOAT
MILK

COW

MILK

HEAT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

1.30E+05 8.39E+04 7.88E+04 9.27E+04 8.08E+05 O.OOE+00 3.97E+06
2.32E+05 1.47E+05 1.38f+05 1.55E+05 1.41E+06 O.OOE+00 4.65E+06
5.53E+05 2.45E+05 2.96E+05 3.57E+05 2.27E+06 O.OOE+00 2.47E+06
9.50E+06 5.64E+05 5.27E+05 8.33E+05 3.53E+06 O.OOE+00 2.09E+06

6.05E+05 3.91E+05 3.67E+05 4.32E+05 3.77E+06 O.OOE+00 1.85E+07
1.08E+06 6.85E+05 6.45E+05 7.22E+05 6.57E+06 O.OOE+00 2. 17007
2.58E+06 1. 14E+06 1.38E+06 1.66E+06 1.06f+07 O.OOE+00 1. 15E+07
5.32E+06 2.63E+06 2.46E+06 3.89E+06 1.65E+07 O.OOE+00 9.74E+06

4.68E+05 3.03E+05 2.84E+05 3.34E+05 2.92E+06 O.OOE+00 1.43E+07
3.83E+05 2.43E+05 2.28E+05 2.56E+05 2.33E+06 O.OOE+00 7.68E+06
6.99E+05 3.09E+05 3.74E+05 4.51E+05 2.87E+06 O.OOE+00 3. 11E+06
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

. UTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

1. 42E+06 9. 18E+05 8. 62E+05 1. 01E+06 8. 84E+06 0. OOE+00 4. 34E+07
1.29E+06 8.17E+05 7.69E+05 8.61E+05 7.83E+06 O.OOE+00 2.59E+07
2.31E+06 1.02E+06 1.24E+06 1.49E+06 9.49E+06 O.OOE+00 1.03E+07
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

2.62E+06 1.70E+06 1.59E+06 1.87E+06 1.63E+07 O.OOE+00 8.02E+07
2.99E+06 1.89E+06 1.78E+06 1.99E+06 1.81E+07 O.OOE+00 5.99E+07
6. 15E+06 2.72E+06 3.29E+06 3.96E+06 2.53E+07 O.OOE+00 2.74E+07
1.48E+07 3.20E+06 2.98E+06 4.72E+06 2.00E+07 O.OOE+00 1. 18E+07

N/A
N/A
N/A
N/A

, N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

2.60E+02 2.15E+02 1.62E+02 1.90E+02
3.60E+02 2.90E+02 2. 19E+02 2.46E+02
4.81E+02 2.72E+02 2.63E+02 3.17E+02
3.72E+02 2.37E+02 1.76E+02 2.79E+02

'k

1.46E+03 2.88E+05 5.10E+05
1.95E+03 4.49E+05 4.63E+05
1.77E+03 3.77E+05 1.38E+05
1.03E+03 3.40E+05 4.41E+04

N/A
N/A
N/A
N/A

B N LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

~~~MAXIMUM VALUES
GROUND: GROUND: GOAT COW

T.B./ORG. SKIN HILK: MILK:
O.OOE+00 O.OOE+00 9.50E+06 2. 17E+07

FOR PATHWAYS*"»
TOTAL

HEAT: VEGTBLE: INGEST: INHAL.
1.43E+07 4.34f+07 8.02E+07 5. 10E+05
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES* 0
ISOTOPE: I-133

PATHWAY AGE GROUP BONE LIVER T.BODY THYRO ID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

GOAT
MILK

COW

MILK

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

2.09f+06 3.64E+06 l. 11E+06 5.34E+08 6.34E+06 O.OOE+00 3.27E+06
3.82E+06 6.48E+06 1.98E+06 9.04E+08 1.14E+07 O.OOE+00 4.90E+06
9.28E+06 1. 15E+07 4.34E+06 2. 13E+09 1.91E+07 O.OOE+00 4.62E+06
1.63E+07 2.85E+07 8.35E+06 5. 19E+09 3.35E+07 O.OOE+00 4.83E+06

9.75E+05 1.70E+06 5. 17E+05 2.49E+08 2.96E+06 O.OOE+00 1.52E+06
1.78E+06 3.02E+06 9.21E+05 4.22E+08 5.30E+06 O.OOE+00 2.29E+06
4.33E+06 5.35E+06 2.02E+06„9.94E+08 8.92E+06 O.OOE+00 2. 16E+06
9. 14E+06 1.33E+07 3.90E+06 2.42E+09 1.56E+07 O.OOE+00 2.25E+06

N/A
N/A
N/A
N/A

N/A.
N/A
N/A
N/A

MEAT ADULT
TEEN
CHILD
INFANT

1.20E-Ol
1.01E-Ol
1.87E-01
O.OOE+00

2.09E-01 6.38E-02 3.08E+01 3.65E-01
1. 71E-01 5. 21E-02 2. 38E+01 3. OOE-01
2.31E-01 8.75E-02 4.30E+01 3.86E-01
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

O.OOE+00 1.88E-01
O.OOE+00 1.29E-01
O.OOE+00 9.32E-02
O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/

VEGTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

6.88E+05 1.20E+06 3.65E+05 1.76E+08 2.09E+06 O.OOE+00 1.08E+06
6.39E+05 1.08E+06 3.31E+05 1.51E+08 1.90E+06 O.OOE+00 8.20E+05
1. 17E+06 1.44E+06 5.45E+05 2.68E+08 2.40E+06 O.OOE+00 5.81E+05
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

3.75E+06 6.53E+06 1.99Ew06 9.59E+08 1. 14Ew07 O.OOE+00 5.87E+06
6.24E+06 1.06E+07 3.23E+06 1.48E+09 1.86E+07 O.OOE+00 8.01E+06
1.48E+07 1.83E+07 6.91E+06 3.39E+09 3.04E+07 O.OOE+00 7.36E+06
2.55E+07 4. 18E+07 1.22E+07 7.61E+09 4.92E+07 O.OOE+00 7.08E+06

N/
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

8.64E+03 1.48E+04 4.52E+03 2. 15E+06 2.58E+04 O.OOE+00 8.88E+03
1.22E+04 2.05E+04 6.22E+03 2.92E+06 3.59E+04 O.OOE+00 1.03E+04
1.66E+04 2.03E+04 7.70E+03 3.85E+06 3.38E+04 O.OOE+00 5.48E+03
1.32E+04 1.92E+04 5.60E+03 3.56E+06 2.24E+04 O.OOE+00 2. 16E+03

N/A
N/A
N/A
N/A

BONE LIVER T.BODY
,
THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

GROUND: GROUND:
T.B./ORG. SKIN
O.OOE+00 O.OOE+00

""*MAXIMUMVALUES FOR PATHWAYS*""
GOAT COW TOTAL
MILK: MILK: MEAT: VEGTBLE: INGEST: INHAL.

5. 19E+09 2.42E+09 4.30E+Ol 2.68E+08 7.61E+09 3.85E+06 0
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*
~ ~ ~ ~

ISOTOPE: Cs-134
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
'TEEN

CHILD
INFANT

6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 7.92E+09
6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 7.92E+09
6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 7.92E+09
6 '9E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 7.92E+09

GOAT
MILK

ADULT
TEEN
CHILD
INFANT

1.06E+10 2.53E+10 2.07E+10 0 ~ OOE+00 8. 19E+09 2.72E+09 4.43E+08
1.85E+10 4.35E+10 2.02E+10 O.OOE+00 1.38E+10 5.27E+09 5.41E+08
4.26E+10 6.99E+10 1,47E+10 O.OOE+00 2.17E+10 7.77E+09 3.77E+08
2.29E+10 1.28E+ll 1.29E+10 O.OOE+00 3.30E+10 1.35E+10 3.48E+08

N/A
N/A
N/A
N/A

COW

MILK
ADULT 2.79E+09 6.63E+09 5.42E+09 O.OOE+00 2. 15E+09 7. 12E+08 1. 16E+08
TEEN i 4.84E+09 1. 14E+10 5.28E+09 O.OOE+00 3,62E+09 1.38E+09 1.42E+08
CHILD 1.12E+10 1.83E+10 3.86E+09 O.OOE+00 5.68E+09 2.04E+09 9.87E+07
INFANT 1.80E+10 3.35E+10 3.39E+09 O.OOE+00 8.63E+09 3.54E+09 9.11E+07

N/A „

N/A
N/A
N/A

MEAT ADULT
TEEN
CHILD
INFANT

3.59E+08 8.54E+08 6.98E+08 O.OOE+00 2.76E+08 9. 17E+07 1.49E+07
2.85E+08 6.7IEt08 3. 12E+08 O.OOE+00 2. 13E+08 8. 15E+07 8.35E+06
5.03E+08 8.26E+08 1.74E+08 O.OOE+00 2.56E+08 9. 18E+07 4.45E+06
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

.cGTBLE ADULT,
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

4.21E+09 1.00E+10 8.19E+09 O.OOE+00 3.24E+09 1.08E+09 1.75E+08
6.70E+09 1.58E+10 7;31E+09 O.OOE+00 5.01E+09 1.91E+09 1.96E+08
1.53E+10 2.52E+10 5.31E+09 O.OOE+00 7.80E+09 2.80E+09 1.36E+08
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1.80E+10 4.28E+10 3.50E+10 O.OOE+00 1.39E+10 4.60E+09 7.49E+08
3.03E+10 7.13E+10 3.31E+10 O.OOE+00 2.27E+10 8.65E+09 8.87E+08
6. 96E+10 1. 14E+1 1 2. 41E+10 0. OOE+00 3. 54E+10 1. 27 f+10 6. 16E+08
4.09E+10 1.62E+ll 1.63E+10 O.OOE+00 4.16E+10 1.70E+10 4.39E+08

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT 3.73E+05 8'.48E+05 7.28E+05 O.OOE+00 2.87E+05 9.76E+04 1.04E+04
TEEN '.02E+05 1. 13E+06 5.49E+05 O.OOE+00 3.75E+05 1.46E+05 9.76E+03
CHILD 6.51E+05 1.01E+06 2.25E+05 O.OOE+00 3.30E+05 1.21E+05 3.85E+03
INFANT 3.96E+05 7.03E+05 7.45E+04 O.OOE+00 1.90E+05 7.97E+04 1.33E+03

N/A
N/A
N/A
N/A

NE LIVER T.BODY THYROID KIDNEY 'UNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

***MAXIMUMVALUES FOR PATHWAYS***
GROUND: GROUND'OAT COW

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE:
6.79E+09 7.92E+09 1.28E+ll 3.35E+10 8.54E+08 2.52E+10

TOTAL
INGEST:

1.62E+11
INHAL.

1.13E+06

i V

OAT
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O.D.C.M. MAXIMUM PATHWAY DOSE fACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*

ISOTOPE: I-135
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOEi00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

GOAT
MILK

ADULT
TEEN
CHILD
INFANT

6.93E+03 1.82E+04 6.70E+03 1.20E+06 2.91E+04 0.00E+00 2.05E+04
1.23E+04 3. 17E+04 1. 18E+04 2.04E+06 5.01E+04 O.OOE+00 3.51E+04
2.92E+04 5.25E+04 2.48E+04 4.65E+06 8.05E+04 O.OOE+00 4.00E+04
5.05E+04 1.21E+05 4.40E+04 1.08E+07 1.34E+05 O.OOE+00 4.37E+04

N/A
N/A
N/A
N/A

COW

MILK
ADULT 3.24E+03 8.47E+03 3. 13E+03 5.59E+05 1.36E+04 O.OOE+00 9.57E+03
TEEN 5.75E+03 1.48E+04 5.48E+03 9.52E+05 2.34E+04 O.OOE+00 1.64E+04
CHILD , 1.36E+04 2.45E+04 1. 16E+04 2. 17E+06 3.75E+04 O.OOE+00 1.87E+04
INFANT 2.83E+04 5.63E+04 2.05E+04 5.05E+06 6.27E+04 O.OOE+00 2.04E+04

, N/A.
N/A
N/A
N/A

MEAT ADULT
TEEN
CHILD
INFANT

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 0;OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/P

VEGTBLE ADULT
TEEN
CHILD
INFANT

1.29E+04 3.37E+04 1.24E+04 2.22E+06 5.40E+04 O.OOE+00 3.80E+04
1.16E+04 2.99E+04 1.11E+04 1.92E+06 4.73E+04 O.OOE+00 3.32E+04
2.06E+04 3.72E+04 1.76E+04 3.29E+06 5.70E+04 O.OOE+00 2.83E+04
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

2.30E+04 6.03E+04 2.23E+04 3.98E+06 9.67E+04 O.OOE+00 6.81E+04 N/A
2.97E+04 7.64E+04 2.83E+04 4.92E+06 1.21E+05 O.OOE+00 8.47E+04 N/A
6.34E+04 1.14E+05 5.'40E+04 1.01E+07 1.75E+05 O.OOE+00 8.70E+04 N/A
7.88E+04 1.77E+05 6.45E+04 1.59E+07 1.97E+05 O.OOE+00 6.40E+04 N/A

INHAL. ADULT
TEEN
CHILD
INFANT

2.68E+03 6.98E+03 2.57E+03 4.48E+05 1.11E+04 O.OOE+00 5.25E+03
3.70E+03 9.44E+03 3.49E+03 6.21E+05 1.49E+04 O.OOE+00 6.95E+03
4.92E+03 8.73E+03 4. 14E+03 7.92E+05 1.34E+04 O.OOE+00 4.44E+03
3.86E+03 7.60E+03 2.77E+03 6.96E+05 8.47E+03 O.OOE+00 1.83E+03

N/A
N/A
N/A
N/A

T.BODY THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

***MAXIMUMVALUES FOR PATHWAYS~*
GROUND GROUND: GOAT COW TOTAL

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE: INGEST: INHAL.
O.OOE+00 O.OOE+00 1'.08E+07 5.05E+06 O.OOE+00 3.29E+06 1.59E+07 7.92E+05

wt HV

DAT
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~ ~ ~ ~O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*

ISOTOPE: Cs-136
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

1.49E+08
1.49E+08
1.49E+08
1.49E+08

1.49E+08
1.49E+08
1;49E+08
1.49E+08

1.49E+08 1.49E+08
1.49E+08 1.49E+08
1.49E+08 1.49E+08
1.49E+08 1.49E+08

1.49E+08 1.49E+08
1.49E+08 1.49E+08
1.49E+08 1.49E+08
1.49E+08 1,49E+08

1.49E+08
1.49E+08
1.49E+08
1.49E+08

1.69E+08
1.69E+08
1.69E+08
1.69E+08

GOAT
MILK

ADULT
TEEN
CHILD
INFANT

3.57E+08
6.07E+08
1.37E+09
8.93E+08

1.41E+09 1.01E+09 O.OOE+00 7.84E+08 1,07E+08
2.39E+09 1.61E+09 O.OOE+00 1.30E+09 2.05E+08
3.77E+09 2.44E+09 O,OOE+00 2.01E+09 2.99E+08
7.88E+09 2,94E+09 O.OOE+00 3. 14E+09 6.42f+08

1.60E+08
1.92E+08
1.32E+08
1.20E+08

N/A
N/A
N/A
N/A

COW

MILK
ADULT 6.69E+07 2.64E+08 1.90Ew08 O.OOE+00 1.47E+08 2.02E+07 3.00E+07
TEEN 1. 14E+08 4.48E+08 3.01E+08 O.OOE+00 2.44E+08 3.85E+07 3,61E+07
CHILD 2.57E+08 7.07E+08 4.58E+08 O.OOE+00 3.77E+08 5.62E+07 2.48E+07
INFANT 5.02E+08 1.48E+09 5.52E+08 O.OOE+00 5.89E+08 1.20E+08 2.24E+07

N/A
N/A
N/A
N/A

MEAT ADULT
TEEN
CHILD
INFANT

4.00E+06 1.58E+07 1. 14E+07 O.OOE+00 8.78E+06 1.20E+06 1.79E+06
3. 12E+06 1.23E+07 8.24E+06 O.OOE+00 6.68E+06 1.05E+06 9.87E+05
5.38E+06 1.48f+07 9.57E+06 O.OOE+00 7.87E+06 1. 17E+06 5.20E+05
0.'OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

GTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

2.03E+07 8.01E+07 5.76E+07 O.OOE+00 4.46E+07 6.11E+06 9.10E+06
2.43E+07 9,58E+07 6.43E+07 O.OOE+00 5.21E+07 8.22E+06 7.71E+06
4.96E+07 l.'36E+08 8.82E+07 O.OOE+00 7.26E+07 1.08E+07 4.79E+06
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

4. 48E+08 1. 77 E+09 1. 27E+09 0. OOE+00 9. 84E+08 1. 3 5 E+08 2. 01E+08
7.49E+08 2.95E+09 1.98E+09 O.OOE+00 1.60E+09 2.53E+08 2.37E+08
1.68E+09 4.63E+09 2.99E+09 O.OOE+00 2.46E+09 3.67E+08 1.63E+08
1.40E+09 9.35E+09 3.49E+09 O.OOE+00 3.73E+09 7.62E+08 1.42E+08

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

3.90E+04 1.46E+05 1. 10E+05 O.OOE+00 8.56E+04 1.20E+04 1. 17E+04

5. 15E+04 1.94E+05 1.37E+05 O.OOE+00 l. 10E+05 1.78E+04 1.09E+04
6.51E+04 1.71E+05 1. 16E+05 O.OOE+00 9.55E+04 1.45E+04 4. 18E+03
4'.83E+04 1.35f+05 5.29E+04 O.OOE+00 5.64E+04 1. 18E+04 1.43E+03

N/A
N/A
N/A
N/A

BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

***MAXIMUMVALUES
GROUND: GROUND'OAT COW

T.B./ORG .. SKIN MILK: MILK:
1.49E+08 1.69E+08 7.88E+09 1.48E+09

fOR PATHWAYS***
TOTAL

MEAT: VEGTBLE: INGEST:
1.58E+07 1.36E+08 9.35E+09

INHAL.
1.94E+05
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*

ISOTOPE: Cs-137
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.19E+10
1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.19E+10
1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.19E+10
1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.19E+10

GOAT
MILK

ADULT
TEEN
CHILD
INFANT

1. 42E+10 1. 94E+10 1. 27E+10 0. OOE+00 6. 59E+09 2. 19E+09 3. 76E+08
2.58E+10 3.43E+10 1.19E+10 O.OOE+00 1.17E+10 4.53E+09 4.88E+08
6.20E+10 5.94E+10 8.77E+09 O.OOE+00 1.94E+10 6.96E+09 3.72E+08
3.30E+10 1.16E+ll 8.22E+09 O.OOE+00 3.11E+10 1.26E+10 3.62E+08

N/A
N/A
N/A
N/A

COW ADULT
MILK 'EEN

CHILD
INFANT

3.78E+09 5. 17E+09 3.39E+09 O.OOE+00 1.76E+09 5.84E+08 1.00E+08
6.86E+09 9. 12E+09 3. 18E+09 O.OOE+00 3. 10E+09 1.21E+09 1.30E+08
1.65E+10 1.58E+10 2.33E+09 O.OOE+00 5.15E+09 1.85E+09 9.90E+07
2.64E+10 3.09E+10 2. 19E+09 O.OOE+00 8.28E+09 3.35E+09 9.65E+07

N/A .

N/A
N/A
N/A

MEAT ADULT
TEEN
CHILD
INFANT

4.91E+08 6.71E+08 4.40E+08 O.OOE+00 2.28E+08 7.58E+07 1.30E+07
4.08E+08 5.42E+08 1.89E+08 O.OOE+00 1.85E+08 7.17E+07 7.72E+06
7.51E+08 7. 19E+08 1.06E+08 O.OOE+00 2.34E+08 8.42E+07 4.50E+06
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/

VEGTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

5.76E+09 7.88E+09 5. 16E+09 O.OOE+00 2.68E+09 8.89E+08 1.53E+08
9.58E+09 1.27E+10 4.44E+09 O.OOE+00 4.34E+09 1.69E+09 1.81E+08
2.29E+10 2.19E+10 3.24E+09 O.OOE+00 7.15E+09 2.57E+09 1.37E+08
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

2.42E+10 3.32E+10 2.17E+10 O.OOE+00 1.13E+10 3.74E+09 6.42E+08
4.26E+10 5.67E+10 1.97E+10 O.OOE+00 1.93E+10 7.49E+09 8.06E+08
1.02E+11 9.79E+10 1.44E+10 O.OOE+00 3.19E+10 1.15E+10 6.13E+08
5.94E+10 1.47E+11 1.04E+10 O.OOE+00 3.94E+10 1.60E+10 4.59E+08

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

4.78E+05 6.21E+05 4.28E+05 O.OOE+00 2.22E+05 7.52E+04 8.40E+03
6.70E+05 8.48E+05 3.11E+05 O.OOE+00 3.04E+05 1.21E+05 8.48E+03
9.07E+05 8.25E+05 1.28E+05 0.00E+00 2.82E+05 1.04E+05 3.62E+03
5.49E+05 6. 12E+05 4.55E+04 O.OOE+00 1.72E+05 7. 13E+04 1.33E+03

N/A
N/A
N/A
N/A

LVR .BODY HYROID K DNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

***MAXIMUMVALUES FOR PATHWAYS*~
GROUND: GROUND: GOAT COW TOTAL

T.B./ORG. SKIN,MILK: MILK: MEAT: VEGTBLE: INGEST:
1.02E+10 1.19E+10 1.16E+11 3.09E+10 7.51E+08 2.29E+10 1.47E+11

INHAL.
9.07E+05
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS:~ ~ ~ ~

I

RADIONUCLIDES OTHER THAN NOBLE GASES*

ISOTOPE: Ba-140
PATHWAY AGE GROUP BONE LIVER T. BODY THYROID KIDNEY LUNG G.I. SKIN

ROUND ADULT 2.03E+07
TEEN 2.03E+07
CHILD 2.03E+07
INFANT, 2.03E+07

2.03E+07 2.03E+07
2.03E+07 2.03E+07
2.03E+07 2,03E+07
2.03E+07 2.03E+07

2.03E+07 2.03E+07 2.03E+07
2.03E+07 2.03E+07 2.03E+07
2.03E+07 2.03E+07 2 '3E+07
2.03E+07 2.03fi07 2.03E+07

2.03E+07
2.03E+07
2.03E+07
2.03E+07

2.32E+07
2.32E+07
2.32E+07
2.32E+07

GOAT
MILK

ADULT
TEEN
CHILD
INFANT

1.46E+06 1.83E+03 9.54E+04 O.OOE+00 6.22E+02 1.05E+03 3.00fw06
2.63E+06 3.22E+03 1,69E+05 O.OOE+00 1.09E+03 2. 17E+03 4.05E+06
6.35E+06 5.56E+03 3.70E+05 O.OOE+00 1.81E+03 3.31E+03 3.22E+06
1.09E+08 1.31E+04 6.73E+05 O.OOE+00 3. 10E+03 8.02E+03 3.21E+06

N/A
N/A
N/A
N/A

COW

MILK
ADULT
TEEN
CHILD
INFANT

6.83E+06
1.23E+07
2.97E+07
6. 12E+07

8.58E+03 4.47E+05 0.00fw00 2.92E+03 4.91E+03
1.51E+04 7.94E+05 O.OOE+00 5.12E+03 1.02E+04
2.61E+04 1,74E+06 O.OOE+00 8.48E+03 1.55E+04
6.12E+04 3.15E+06 O.OOE+00 1.45E+04 3,76E+04

1.41E+07
1.90E+07
1. 51E+07
1.50E+07

N/A-
N/A
N/A
N/A

MEAT ADULT
TEEN
CHILD
INFANT

9.52E+06 1.20E+04 6.24E+05 O.OOE+00 4.07E+03 6.85E+03 1.96E+07
7.87E+06 9,65E+03 5.07E+05 O.OOE+00 3.27f+03 6.49E+03 1.21E+07
1.45E+07 1.27E+04 8.48E+05 O,OOE+00 4. 14E+03 7.59f+03 7,36E+06
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O,OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

GTBLE ADULT
TEEN
CHILD
INFANT

5. 98E+07 7. 51E+04 3. 92 E+06 0. OOE+00 2. 55E+04 4. 30E+04 1. 23 E+08
7.50E+07 9.19E+04 4.83E+06 O.OOE+00 3.12E+04 6.18f+04 1.16E+08
1.62E+08 1.42E+05 9.48E+06 O.OOE+00 4.63E+04 8.48E+04 8.23E+07
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

7.76E+07 9.75E+04 5.08E+06 O.OOE+00
9.78E+07 1.20E+05 6.31E+06 O.OOE+00
2. 13E+08 1.87E+05 1.24E+07 O.OOE+00
1.70E+08 7.43E+04 3.83E+06 O.OOE+00

3.31E+04 5.58E+04
4.07E+04 8.06E+04
6.08E+04 1. 11E+05
1.76E+04 4.56E+04

1.60E+08
1, 51E+08
1.08E+08
1.82E+07

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

3.90E+04 4.90E+Ol 2.57E+03 O.OOE>00
5.47E+04 6.94E+Ol 3.52E+03 O.OOE+00
7.40E+04 6.48E+01 4.33E+02 O.OOE+00
5.60E+04 5.60E+01 2.90E+03 O.OOE+00

1.67E+01
2. 28E+Ol
2.11E+Ol
1.34E+01

1.27E+06 2. 18E+05
2.03E+06 2.29E+05
1.74E+06 1.02E+05
1.60E+06 3.84E+04

N/A
N/A
N/A
N/A

BO LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways; units are mrem-m2/yr/uCi/sec

***MAXIMUMVALUES FOR PATHWAYS***
GROUND: GROUND: GOAT COW TOTAL

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE: INGEST: INHAL.
2.03E+07 2.32E+07 1.09E+08 6. 12E+07 1.96E+07 1.62E+08 2. 13E+08 2.03E+06
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*

ISOTOPE: La-140
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
, TEEN

CHILD
INFANT

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
0.00fe00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

GOAT

MILK

COW

MILK

MEAT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

2.44E-01 1.23E-01 3.25E-02 O.OOE+00 O.OOE+00 O.OOE+00 9.02E+03
4.38E-01 2.15E-Ol 5.72E-02 O.OOE+00 O.OOE+00 O.OOE+00 1.24E+04
1.05E+00 3.66E-01 1.23E-01 O.OOE+00 O.OOE+00 O.OOE+00 1.02E+04
1.82E+01,8.63E-01 2.22E-01 O.OOE+00 O.OOE+00 O.OOE+00 1.01E+04

1.14E+00 5.73E-01 1.51E-Ol O.OOE+00 O.OOE+00 O.OOE+00 4.21E+04
2.04E+00 1.00E+00 2.67E-Ol O.OOE+00 0.00f+00 O.OOE+00 5.76E+04
4.89E+00 1.71E+00 5.76E-Ol O.OOE+00 O.OOE+00 O.OOE+00 4.76E+04
1,02E+Ol 4.03E+00 1.04E+00 O.OOE+00 O.OOE+00 O.OOE+00 4.73E+04

1.22E-02 6. 16E-03 1.63E-03 O.OOE+00 O.OOE+00 O.OOE+00 4.53E+02
1 ~ 01E-02 4.94E-03 1.32E-03 O.OOE+00 O.OOE+00 O.OOE+00 2.84E+02
1.84E-02 6.44E-03 2. 17E-03 O.OOE+00 O.OOE+00 O.OOE+00 1.79E+02
O.OOE+00 O.OOE+00 O.OOE+00 0.00f+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

N/A,
N/A
N/A
N/A

N/A
N/A
N/A
N/

VEGTBLE ADULT 6.53E+02 3.29E+02 8.69E+Ol O.OOE+00 O.OOE+00 O.OOE+00 2.41E+07
TEEN 5.96E+02 2.93E+02 7.79E+01 O.OOE+00 O.OOE+00 O.OOE+00 1.68E+07
CHILD 1.07E+03 3.74E+02 1.26E+02 O.OOE+00 O.OOE+00 O.OOE+00 1.04E+07
INFANT O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00f+00

N/A
N/A
N/A
N/A

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

6.54E+02 3.30E+02 8.71E+01 O.OOE+00 O.OOE+00 O.OOE+00 2.42E+07
5.99E+02 2.94E+02 7.83E+Ol O.OOE+00 0.00f+00 O.OOE+00 1.69E+07
1.08E+03 3.76E+02 1.27E+02 O.OOE+00 O.OOE+00 O.OOE+00 1.05E+07
2.85E+01 4.89E+00 1.26E+00 0.00f+00 0.00f+00 O.OOE+00 5.74E+04

N/A
N/A
N/A'/A

INHAL. ADULT
TEEN
CHILD
INFANT

3.44E+02 1.74E+02 4.58E+01 O.OOE+00 O.OOE+00 1.36E+05 4.58E+05
4,79E+02 2.36E+02 6;26E+01 O.OOE+00 O.OOE+00 2. 14E+05 4.87E+05
6.44E+02 2.25E+02 7.55E+Ol O.OOE+00 O.OOE+00 1.83E+05 2.26E+05
5.05E+02 2.00E+02 5. 15E+Ol O.OOE+00 O.OOE+00 1.68E+05 8.48E+04

N/A
N/A
N/A
N/A

ON LIVER T.BODY THYROID KIDNEY LUNG G.I'KIN
*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

***MAXIMUMVALUfS FOR PATHWAYS***
GROUND: GROUND: GOAT COW

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBL'E:
O.OOE+00 O.OOE+00 1.24E+04 5.76E+04 4.53E+02 2.41E+07

TOTAL
INGEST: INHAL.

2.42E+07 4.87E+05
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*~ ~ ~ ~

ISOTOPE: Ce-141
PATHWAY AGE GROUP BONE- LIVER T. BODY THYROID KIDNEY LUNG G.I. SK IN

ROUND ADULT
TEEN
CHILD
INFANT

1.35E+07
1.35E+07
1.35E+07
1.35E+07

1.35E+07
1.35E+07
1.35E+07
1.35E+07

1.35E+07 1.35E+07 1 ~ 35E+07
1.35E+07 1.35E+07 1.35E+07
1.35E+07 1.35E+07 1.35E+07
1.35E+07 1.35E+07 1.35E+07

1.35E+07
1.35E+07
1.35E+07
1.35E+07

1.35E+07
1.35E+07
1.35E+07
1.35E+07

1.52E+07
1.52E+07
1.52E+07
1.52E+07

GOAT

MILK
ADULT
TEEN
CHILD,
INFANT

2.78E+02 1.88E+02 2.13E+01 O.OOE+00 8.73E+01 O.OOE+00 7.19E+05 N/A
5.10E+02 3.40E+02 3.91E+01 O.OOE+00 1.60E+02 O.OOE+00 9.74E+05 N/A
1.26E+03 6.26E+02 9.30E+Ol O.OOE+00 2.75E+02 O,OOE+00 7.81E+05 N/A.
2.07E+04 1.52E+03 1.79E+02 O.OOE+00 4.68E+02 O.OOE+00 7.84E+05 N/A

COW

MILK
ADULT
TEEN
CHILD
INFANT

1.41E+03 9.51E+02 1.08E+02 O.OOE+00 4.42E+02 O.OOE+00 3.64E~06
2.58E+03 1.72E+03 1.98E+02 O.OOE+00 8. 11E+02 O.OOE+00 4.93E+06
6.35E+03 3. 17E+03 4.70E+02 O.OOEw00 1.39E+03 O.OOE+00 3.95E+06
1.26E+04 7 '8E+03 9.04E+02 O.OOE+00 2.37E+03 O.OOE+00 3.97E+06

N/A
N/A
N/A
N/A

MEAT ADULT 5. 11E+03 3.46E+03 3.92E+02 O.OOEOOO 1,61E+03 O.OOE+00 1.32E+07
TEEN .4.29E+03 2.87E+03 3.29E+02 O.OOE+00 1.35E+03 O.OOEt00 8.20E+06
CHILD 8.08E+03,4.03E+03 5.99E+02 O.OOE+00 1.77E+03 O.OOE+00 5.03E+06
INFANT 0.'OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O,OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

EGTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

1.49E+05 1.01E+05 1. 14E+04 O.OOE+00 4.69E+04 O.OOE+00 3.86E+08
2.38E+05 1.59E+05 1.83E+04 O.OOE+00 7.49E+04 O.OOE+00 4.55E+08
5.73E+05 2.86E+05 4.25E+04 O.OOE+00 1.25E+05 O.OOE+00 3.57E+08
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1.56E+05 1.06E+05 1.20E+04 O.OOE+00 4.90E+04 O.OOE+00 4.03E+08
2.46E+05 1.64E+05 1.88E+04 O.OOE+00 7.72E+04 O.OOE+00 4.-69E+08
5.89E+05 2.94E+05 4.36E+04 O.OOE+00 1.29E+05 O.OOE+00 3.67E+08
3.33E+04 9.20E+03 1.08E+03 O.OOE+00 2.84E+03 O.OOE+00 4.75E+06

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

1.99E+04
2.84E+04
3.92E+04
2-.77E+04

1.35E+04 1.53E+03 O.OOE+00 6.26E+03 3.62E+05 1.20E+05
1.90E+04 2. 17E+03 O.OOE+00 8.88E+03 6. 14E+05 1.26E+05
1.95E+04 2.90E+03 O.OOE+00 8.55E+03 5.44E+05 5.66E+04
1.67E+04 1.99E+03 O.OOE+00 5.25E+03 5. 17E+05 2. 16E+04

N/A
N/A
N/A
N/A

N— LIV R T.BODY THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

***MAXIMUMVALUES FOR PATHWAYS~**
GROUND'ROUND: GOAT COW TOTAL

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE: INGEST: INHAL.
1.35E+07 1.52E+07 9.74E+05 4.93E+06 1.32E+07 4.55E+08 4.69E+08 6. 14E+05
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*
V

ISOTOPE: Pr-143
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 0 ~ OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

GOAT
MILK

ADULT
TEEN
CHILD
INFANT

8.57E+00 3.44E+00 4.25E-Ol O.OOE+00 1.98E+00 O.OOE+00 3.75E+04
1.57E+Ol 6.28E+00 7.83E-Ol O.OOE+00 3.65E+00 O.OOE+00 5. 18E+04
3.89E+Ol 1.17E+Ol 1.93E+00 O.OOE+00 6.33E+00 O.OOE+00 4.20E+04
6.71E+02 3.01E+Ol 3.99E+00 O.OOE+00 1. 12E+01 O.OOE+00 4.25E+04

N/A
N/A
N/A
N/A

COW

MILK
ADULT
TEEN
CHILD
INFANT

4.02E+Ol
7.39E+Ol
1.83E+02
3.78E+02

1. 61E+Ol
2.95E+01
5.49E+Ol
1. 41E+02

1.99E+00 O.OOE+00 9 '1E+00 O.OOE+00 1.76E+05
3.68E+00 O.OOE+00 1.71E+01 O.OOE+00 2.43E+05
9.07E+00 O.OOE+00 2.97E+Ol O.OOE+00 1.97E+05
1.87E+01 O.OOEt00 5.26E+Ol O.OOE+00 2.00E+05

N/A .

N/A
N/A
N/A

MEAT

VEGTBLE

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

6.96E+03
5.86E+03
1.11E+04
O.OOE+00

3.04E+04
4.00E+04
8.98E+04
O.OOE+00

2.79E+03 3.45E+02 O.OOE+00 1.61E+03 O.OOE+00 3.05E+07
2.34E+03 2.92E+02 O.OOE+00 1.36E+03 O.OOE+00 1.93E+07
3.33E+03 5.50E+02 O.OOE+00 1.80E+03 O.OOE+00 1.20E+07
O.OOE+00 O.OOE+00 0 ~ OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1.22E+04 1.51E+03 O.OOE+00 7.04E+03 O.OOE+00 1.33E+08
1.60E+04 1.99E+03 O.OOE+00 9.27E+03 O.OOE+00 1.31E+08
2.69E+04 4.45E+03 O.OOE+00 1.46E+04 O.OOE+00 9.68E+07
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

TOTAL
INGEST.

INHAL.

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

3.74E+04 1.50E+04 1.86E+03 O.OOE+00 8.67E+03 O.OOE+00 1.64E+08
4.59E+04 1.83E+04 2.28E+03 O.OOE+00 1.07E+04 O.OOE+00 1.51E+08
1.01E+05 3.03E+04 5.01E+03 O.OOE+00 1.64E+04 O.OOE+00 1.09E+08
1.05E+03 1.72E+02 2.27E+01 O.OOE+00 6.38f+Ol O.OOE+00 2.42E+05

9.36E+03 3.75E+03 4.64E+02 O.OOE+00 2.16E+03 2.81E+05 2.00E+05
1.34E+04 5.31E+03 6.62E+02 O.OOE+00 3.09E+03 4.83E+05 2.14E+05
1.85E+04 5.55E+03 9. 14f+02 O.OOE+00 3.00E+03 4.33E+05 9.73E+04
1.40E+04 5.24E+03 6.99E+02 O.OOE+00 1.97E+03 4.33E+05 3.72E+04

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

"**MAXIMUMVALUES FOR PATHWAYS***
GROUND: GROUND: GOAT COW

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE:
O.OOE+00 O.OOE+00 5. 18E+04 2.43E+05 3.05E+07 1.33E+08

TOTAL
INGEST: INHAL.

1.64E+08 4.83E+05
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ISOTOPE: Ce-144
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.l. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

6.88E+07 6.88E+07 6,88E+07 6.88E+07
6.88E+07 6.88E+07 6.88E+07 6.88E+07
6.88E+07 6,88E+07 6.88E+07 6.88E+07
6.88E+07 6.88f+07 6.88E+07 6.88E+07

6.88E+07 6.88E+07 6.88E+07
6.88E+07 6.88E+07 6.88E+07
6.88E+07 6.88E+07 6.88E+07
6.88E+07 6.88E+07 6.88E+07

7.96E+07
7.96E+07
7.96E+07
7.96E+07

GOAT
MILK

COW

MILK

MEAT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

2.60E+04 1.09E+04 1.39E+03 O.OOE+00 6.44E+03 O.OOE+00 8.78E+06
4.78E+04 1.98E+04 2.57E+03 O.OOE+00 1. 18E+04 O.OOE+00 1.20E+07
1. 18E+05 3.69E+04 6.28E+03 O.OOE+00 2.04E+04 O.OOE+00 9.63E+06
1.41E+06 6.91E+04 9.46E+03 O.OOE+00 2.79E+04 O.OOE+00 9.68E+06

1.65E+05 6.91E+04 8.88E+03 O.OOE+00 4. 10E+04 O.OOE+00 5.59E+07
3.04E+05 1.26E+05 1.63E+04 O.OOE+00 7.52E+04 O.OOE+00 7.65E+07
7.50E+05 2.35E+05 4.00E+04 O.OOE+00 1.30E+05 O.OOE+00 6. 13E+07
1.07E+06 4.40E+05 6.02E+04 O.OOE+00 1.78E+05 O.OOE+00 6. 17E+07

7.55E+05 3. 16E+05 4,05E+04 O.OOE+00 1.87E+05 O.OOE+00 2.55E+08
6.36E+05 2.63E+05 3.42E+04 O.OOE+00 1.57E+05 O.OOE+00 1.60E+08
1.20E+06 3.76E+05 6.40E+04 O.OOE+00 2.08E+05 O.OOE+00 9.80E+07
O,OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0,'OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

N/A.
N/A
N/A
N/A

N/A
N/A
N/A
N/A

GTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

2.94E+07" 1.23E+07 1.58E+06 O.OOE+00 7.30E+06 O.OOE+00 9.95E+09
.4.95E+07 2.05E+07 2.66E+06 O.OOE+00 1.22E+07 O.OOE+00 1.24E+10
1.21E+08 3.80Ew07 6.46E+06 O.OOE+00 2. 10E+07 O.OOE+00 9.90Ew09
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00f+00

3.04E+07 1.27E+07 1.63E+06 .O.OOE+00 7.53E+06 O.OOE+00 1.03E+10
5.05E+07 2.09E+07 2.71E+06 O.OOE+00 1.25E+07 O.OOE+00 1.27E+10
1.23E+08 3.86E+07 6.57E+06 O.OOE+00 2. 14E+07 O.OOEw00 1.01E+10
2.48E+06 5.09E+05 6.97E+04 O.OOE+00 2.06E+05 O.OOE+00 7. 14E+07

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

3.43E+06 1.43Et06 1.84E+05 O.OOE+00 8.48E+05 7.78E+06 8. 16E+05
4.89E+06 2.02E+06 2.62E+05 O.OOE+00 1.21E+06 1.34E+07 8.64E+05
6.77E+06 2. 12E+06 3.61E+05 O.OOE+00 1. 17E+06 1.20E+07 3.89E+05
3.19E+06 1.21Ew06 1.76E+05 O.OOE+00 5.38E+05 9.84E+06 1.48E+05

N/A
N/A
N/A
N/A

LIVER T.BODY THYROID KIDNEY LUNG G.'. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

***MAXIMUMVALUES FOR PATHWAYS***
GROUND'ROUND: GOAT COW

T, B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE:
6.88E+07 7.96Et07 1.20E+07 7.65E+07 2.55E+08 1.24E+10

TOTAL
INGEST:

1,27E+10
INHAL.

1.34E+07
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*

ISOTOPE: Pr-144
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

GOAT
MILK

COW

MILK

MEAT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

ADULT
TEEN
CHILD
INFANT

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
0.00f+00 O.OOEt00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 0.00f+00 O.OOE+00 O.OOE+00 O.OOE+00

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

N/A ~

N/A
N/A
N/A

N/A
N/A
N/A
N/

VEGTBLE ADULT
TEEN
CHILD
INFANT

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

O.OOE+00 O.OOE+00 O.OOEw00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

3.01E-02
4.30E-02
5.96E-02
4.79E-02

1.25E-02 1.53E-03 O.OOE+00 7.05E-03
1.76E-02 2.18E-03'O.OOE+00 1.01E-02
1.85E-02 3.00E-03 O.OOE+00 9.77E-03
1.85E-02 2.41E-03 O.OOE+00 6.72E-03

1.02E+03 2.15E-08
1.75E+03 2.35E-04
1.57E+03 1.97E+02
1.61E+03 4.28E+03

N/A
N/A
N/A
N/A

LIV R T.BODY THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

«~*MAXIMUMVALUES FOR PATHWAYS~~
GROUND: GROUND: GOAT COW TOTAL

T.B./ORG. SKIN MILK: MILK: MEAT: VEGTBLE: INGEST: INHAL.
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 4.28E+03
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*
~ ~ ~ ~

ISOTOPE: Nd-147
,PATHWAY AGE GROUP BONE LIVER T. BODY THYROID KIDNEY LUNG G,. I. SKIN

GROUND ADULT
TEEN
CHILD
INFANT

8.31E+06 8.31E+06 8.31E+06 8.31E+06 8.31E+06 8.31E+06 8.31E+06 9.97E+06
8.31E+06 8.31E+06 8.31E+06 8.31E+06 8.31E+06 8.31E+06 8.31E+06 9.97E+06
8.31E+06 8.31E+06 8.31E+06 8,31E+06 8.31E406 8.31E+06 8.31E+06 9.97E+06
8.31E+06 8.31E+06 8.31E+06 8.31E+06 8.31&06 8.31E+06 8.31E+06 9.97E+06

GOAT

MILK
ADULT
TEEN
CHILD
INFANT

5.09E+00 5.89E+00 3.52E-01 O.OOE4.00 3.44E+00 O.OOE+00 2.83E+04
9.80ft00 1.07E+Ol 6.38E-01 O,OOE+00 6.26E+00 O.OOE+00 3.84E+04
2.40E+Ol 1.95E+Ol 1.51E+00 O.OOE+00 1.07E+Ol O.OOE+00 3.09E+04
3.97E+02 4.90001 3.00E+00 O.OOE+00 1.89E+01 O.OOE+00 3. 10E+04

N/A
N/A
N/A
N/A

COW

MILK
ADULT
TEEN
CHILD
INFANT

2.38E+Ol 2.75E+Ol
4.58E+01 4.98E+01
1.12E+02 9.11E+Ol
2.23f+02 2.29E+02

1.65E+00 O.OOE+00 1,61E+Ol
2.98E+00 0,00f+00 2.93E+01
7.05E+00 O.OOE+00 5.00E+Ol
1.40E+Ol O.OOE+00 8.82E+01

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

1.32E+05
1,80fw05
1.44E+05
1.45E+05

N/A .

N/A
N/A
N/A

MEAT ADULT
TEEN
CHILD
INFANT

2.34E+03 2.70E+03 1.62E+02 O.OOE+00 1.58E+03 O.OOE+00 1.30E+07
2.06E+03 2.24E+03 1.34E+02 O.OOE+00 1.31E+03 O.OOE+00 8.08E+06
3.86E+03 3. 13E+03 2.42E+02 O.OOE+00 1.72E+03 O.OOE+00 4.96E+06
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0 ~ OOE+00

N/A
N/A
N/A
N/A

,~GTBLE ADULT
TEEN
CHILD
INFANT

1. 39E+04 1. 61E+04 9. 61E+02 0. OOE+00 9. 39E+03 0. OOE+00 7. 71E+07
1.72E+04 1.87E+04 1. 12E+03 O.OOE+00 l. 10E+04 O.OOE+00 6.74E+07
3.65ft04 2.95E+04 2.29E+03 O.OOE+00 1.62f+04 O.OOE+00 4.68E+07
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

1.63E+04 1.88E+04 1. 12E+03 O.OOE+00
1.93E+04 2. 10E+04 1.26E+03 O.OOE+00
4.05E+04 3.28E+04 2.54E+03 O.OOE+00
6.20E+02 2.78E+02 1.70E+Ol O.OOE+00

l. 10E+04 O.OOE+00 9.03f+07
1.23E+04 O.OOE+00 7.57E+07
1,80E+04 O.OOE+00 5. 19E+07
1;07f+02 O.OOE+00 1.76f+05

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

5.27E+03 6.10003 3.65f+02 O.OOBOO 3.56E+03 2.21E+05 1.73E+05
7.86E+03 8.56E+03 5. 13E+02 O.OOE+00 5.02E+03 3.72E+05 1.82E+05
1.08E+04 8.73E+03 6.81E+02 0.00f+00 4.81E+03 3.28E+05 8.21E+04
7.94E+03 8. 13E+03 5.00E+02 O.OOE+00 3. 15E+03 3.22E+05 3. 12E+04

N/A
N/A
N/A
N/A

LIV R T.BODY THYROID KIDNEY LUNG G.I. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are mrem-m2/yr/uCi/sec

"""MAXIMUMVALUES
GROUND: GROUND: GOAT COW

T.B./ORG. SKIN MILK: MILK:
8.31E+06 9.97E+06 3.84E+04 1.80E+05

FOR PATHWAYS**~
TOTAL

MEAT: VEGTBLE: INGEST: INHAL.
1.30E+07 7.71E+07 9.03E+07 3.72E+05
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O.D.C.M. MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES*

ISOTOPE: Np-239
PATHWAY AGE GROUP BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUND ADULT O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
TEEN . O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
CHILD O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
INFANT O.OOE+00 0.00f+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

GOAT
MILK

ADULT
TEEN
CHILD
INFANT

1.98E-01 1.95E-02
3.79E-01 3.57E-02
9.32E-01 6.69E-02
1.64E+01 1.76E-01

1.08E-02
1.98E-02
4.70E-02
9.96E-02

O.OOE+00 6.08E-02
O.OOE+00 1. 12E-01
O.OOE+00 1.93E-Ol
0. OOE+00 3. 51 f-01

O.OOE+00 4.00E+03
O.OOE+00 5.74E+03
O.OOE+00 4.95E+03
O.OOE+00 5.09E+03

N/A
N/A
N/A
N/A

COW

MILK
ADULT
TEEN
CHILD
INFANT

9.26E-01 9.10E-02
1.77E+00 1,67E-01
4.35E+00 3. 12E-01
9. 19E+00 8.22E-01

5.02E-02
9,25E-02
2.19E-01
4.64E-01

O.OOE+00 2.84E-01 O.OOE+00
O.OOE+00 5.23E-01 O.OOE+00
O.OOE+00 9.02E-01 O.OOE+00
O.OOE+00 1.64E+00 O.OOE+00

1.87E+04
2.68E+04
2. 31E+04
2.38E+04

N/A-
N/A
N/A
N/A

MEAT ADULT
TEEN
CHILD
INFANT

8.54E-02 8.40E-03 4.63E-03 O.OOE+00 2.62E-02 O.OOE+00 1.72E+03
7.47E-02 7.04E-03 3.91E-03 O.OOE+00 2.21E-02 O.OOE+00 1. 13E+03
1.41E-01 1.01E-02 7.09E-03 O.OOE+00 2.92E-02 O.OOE+00 7.47E+02
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/

VEGTBLE ADULT
TEEN
CHILD
INFANT

4.71E+02 4.63E+Ol 2.55E+Ol O.OOE+00 1.45E+02 O.OOE+00 9.50E+06
4.57E+02 4.31E+Ol 2.40E+Ol O.OOE+00 1.35E+02 O.OOE+00 6.94E+06
8.44E+02 6.06E+Ol 4.26E+Ol O.OOE+00 1.75E+02 O.OOE+00 4.49E+06
O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

N/A
N/A
N/A
N/A

TOTAL ADULT
INGEST. TEEN

CHILD
INFANT

4.72E+02 4.64E+Ol
4,60E+02 4.33E+Ol
8.50E+02 6. 10E+01
2.56E+01 9.98E-01

2.56E+Ol
2. 41E+Ol
4.29E+Ol
5.64E-01

O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

1.45E+02 O.OOE+00 9.53E+06
1.36E+02 O.OOE+00 6.97E+06
1.76E+02 O.OOE+00 4.52E+06
1.99f+00 O.OOE+00 2.89E+04

N/A
N/A
N/A
N/A

INHAL. ADULT
TEEN
CHILD
INFANT

2.30E+02 2.26E+Ol
3.38E+02 3.19f+01
4.66E+02 3.34E+Ol
3.71E+02 3.32E+01

1. 24E+Ol
1.77E+01
2.35E+01
1.88E+01

O.OOE+00 7.00E+Ol 3.76E+04 1.19E+05
O.OOE+00 1.00E+02 6.49E+04 1.32E+05
O.OOE+00 9.73E+01 5.81E+04 6.40E+04
O.OOE+00 6.62E+Ol 5.95E+04 2.49E+04

N/A
N/A
N/A
N/A

ON LIVER T.BODY THYROID KIDNEY LUNG G.l. SKIN

*Airborne pathways and tritium ingestion: units are mrem/yr/uCi/m3
Deposition pathways: units are'rem-m2/yr/uCi/sec

***MAXIMUMVALUES
GROUND: GROUND: GOAT COW

T.B./ORG. SKIN MILK: MILK:
O.OOE+00 O.OOE+00 5.74E+03 2.68E+04

FOR PATHWAYS""*
TOTAL

MEAT: VEGTBLE: INGEST: INHAL.
1.72E+03 9.50E+06 9.53E+06 1.32E+05
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so MAT R RN U

3 — THE DOSE OR DOSE COMMITMENT TO A MEMBER OF THE

PUBLIC FROM RADIOACTIVE MATERIAL'S IN LIQUID EFFLUENTS RELEASED FROM EACH

REACTOR UNIT TO UNRESTRICTED AREAS (SEE FIGURE 5.1.3-1) SHALL BE LIMITED:

a. DURING ANY CALENDAR QUARTER TO LESS THAN OR EQUAL TO 1.5 MREM TO THE

TOTAL BODY AND TO LESS THAN OR EQUAL TO 5 MREM TO ANY ORGAN, AND

b. DURING ANY CALENDAR YEAR TO LESS THAN OR EQUAL TO 3 MREM TO THE TOTAL

BODY AND TO LESS THAN OR EQUAL TO 10 MREM TO ANY ORGAN.

The calculations of dose received by the hypothetical maximally exposed

individual from the ingestion of fish and drinking water are based on the

nearest public drinking water intake location (Danville Mater Authority).

Dose contributions from recreation, boating, and swimming have been shown

to be negligible in the NRC 10 CFR 50 Appendix I dose analysis (June

1976) and do not need to be routinely evaluated.

The following expression is us'ed to calculate the ingestion pathway dose

contributions for the total release period for each batch release from

all radionuclides identified in the liquid effluents released to
C

unrestricted areas:

D, X) A), (ht Ci F)

where:

(Eq. 10)

D, ~'he cumulative dose commitment to the total body or any organ
(t) from the liquid effluents for the time period, ht, of each
batch release (mrem).

bt the length of the time period for a batch release over which Ci
and F are averaged for all liquid releases (hr).

Ci the average concentration of radionuclide (i) in undiluted
liquid effluent during time period, ht, for any liquid effluent
batch release (uCi/ml).
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F the discharge line dilution factor for C during any liquid
effluent batch release. Oefined as the Iatio of the maximum
undiluted liquid radwaste effluent line flow during release
to the average flow from the plant discharge line to
unrestricted receiving waters.

A„ the composite dose parameter for the total body or any organ
(c) for each identified principal gamma and beta emitter (i)
(mrem/hr per uCi/ml) (see Equation 11, Table 5).

A)g~ k ((U + Uf BFi)/0 ) OF$ g (Eq. 11)

where:

k . i f f I.I 10 Il ~cl ~leak
8760 hr/yr

U a receptor person's water consumption by age group from
Regulatory Guide 1. 109, Table E-S.

Ow the dilution factor from the near field area of the release
point to potable water intake 321. (The nearest potable
water intake is located at Oanville; dilution factors and
transit times based on river level are also given in Table 0-1
of Appendix 0. These dilution factors are based on fluorescent
dye tracer studies conducted at various river levels during
1985.)

Uf a receptor person's fish consumption by age group from
Regulatory Guide 1.109, Table E-5.

BFi the bioaccumulation factor for nuclide (i) in fish (pCi/kg per
pCi/l) from Regulatory Guide 1. 109, Table A-l.

OF« the dose conversion factor for nuclide (i) in a receptor
person for pre-selected organ (v), (mrem/pCi) from Regulatory
Guide 1.109, Tables E-11, E-12, E-13, and E-14.

The projected quarterly dose contribution from batch releases for which

radionuclide concentrations are determined by periodic composite sample

analysis, as stated in Table 4. 11. 1. 1. 1-1 of the SSES Technical

Specification may be approximated by assuming an average concentration

based on the previous monthly or quarterly composite analysis.

DAT
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However for repo rting purposes the calculated dose contributions from

radionuclides shall be based on the actual composite analysis. The cumulative

dose coamitment to the total body or any organ for a quarterly or annual

analysis shall be based on the calculated dose contributions from each batch

release occurring during that time period.

In actual practice, the LAOTAP computer code developed by the NRC to implement

the liquid dose methodology of Regulatory Guide 1.109 will be used to perform

the individual liquid pathway dose calculations for the SSES. The methods

outlined above are consistent with those of the LAOTAP code; site specific

dose factors have been computed and are available f'r implementing the method.

described above, if required.

A discussion of'he LAOTAP code is given in Section A.3.1 of Appendix A.

OEG iS S89
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TABLE 5

WATERBORNE EFFLUENT DOSE PARAHETERS FOR ADULTS

Radionuclide

H-3
Nn-54
Fe-55
Co-58
Fe-59
Co-60
Zn-65
Sr-89
Sr-90
Mo-99

~ 1-131
4 Cs 134

Cs-137
Ce-141
Ce-144

Fresh Water Fish
Sioacclselation Factor

i k r Ci liter
.9

400
NO
50

100
50

.2000
30
30
10
15

2000
2000

1

1

Ingestion Dose Factor
for Critical Organ

mrem Ci

1.05E-7
1.40E-5
2.75E-6
1.51E-5
3.40E-5
4.02E-5
1.54E-5
3.08E-4
7.5BE-3
9.99E-6
1.95E-3
1.48E-4
1.09E-4
2.42E-5
1.65E-4

Critical
~0r an

Total )ody
Gl-LLI
Bone
GI-LLI
GI-LLI
GI-LLI
Liver
Bone
Bone
GI-LLI
Thyroid
Liver
Liver
GI-LLI
Gl-LLI

Dose Parameter (A )
mremlhr er uCi/hl

2.446E-1
1.294E4
6.360E2
1.748E3
7.863E3
4.653E3
7.115E4
2. 142E4
5.272F5
2.333E2
6.806E4
6.838E5
5.036E5
6.196El
4.224E2

a Additional factors for isotopes not included in Table 5 may be calculated using the methodology
described in NUREG-0133.

b Gl-LLI gastro-intestinal tract, lower large intestine.



6.0'.1
N GAS

U T A R F

SP AT ON 3. - THE AIR DOSE DUE TO NOBLE GASES RELEASED IN
GASEOUS EFFLUENTS, FRN EACH REACTOR UNIT, TO AREAS AT AND BEYOND

THE SITE BOUNDARY (SEE FIGURE 5.1.3-1) SHALL BE LIMITED TO THE

FOLLOWING:

a. DURING ANY CALENDAR QUARTER: LESS THAN OR EQUAL TO 5 MRAD FOR

GANN RADIATION AND LESS THAN OR EQUAL TO 10 FARAD FOR BETA

RADIATION, AND

b. DURING ANY CAL'ENDAR YEAR: LESS THAN OR EQUAL TO 10 HRAD FOR

GANMA RADIATION AND LESS THAN OR EQUAL TO 20 HRAD FOR BETA

RADIATION.

The air dose in unrestricted areas beyond the site boundary due to

noble gases released in airborne effluents from the site shall be

determined by the following equation for gamma radiation during any

specific time period:

D3 17x10$ Ni (X/Q)vQiv (Eq. 12)

and by the following equation for beta radiation during any

specified time period:

Db 3.17 x 10 Z Ni (X/Q) Qi
i

Mhere:

(Eq. 13)

(X/Q)v

D

the air dose factor due to gaaina emissions for each
identified noble g~s radionuclide (i)
(mrad/yr per uCi/m ) from Table 2.

the air dose factor due to beta emissions for each
identified noble ga~ r adionuclide (i)
(mrad/yr per uCi/m ) from Table 2.

the highest calculated annual average relative
concentration for any area at or beyond the site
boundary in an u~restricted area from vent release
point (v) (sec/m ) such as from Table 3.

the total gamma air dose from gaseous effluents for
specified time period (mrad).

25
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Db

3.17 x 10

the total beta air dose for gaseous effluents for a
specified time period (mrad).

the integrated release of each identified noble gas
radionuclide (i) in'aseous effluents from all vents
(v) for a specified time period (uCi).

the inverse of seconds in a year (yr/sec).

A discussion of the method used to calculate the individual dose

from gaseous effluents is given in Section A.3.2 of Appendix A.

Also, sample calculations for determining gamma and beta air doses

from noble gas radionuclides released from the SSES are given.

6.2 RA 0 UC OTH AN 0 AS

SP FICAT ON 3. . 3 - THE DOSE TO A MEMBER OF THE PUBLIC FROM

IODINE-131, TRITIUM, AND ALL RADIONUCLIDES IN PARTICULATE FORM WITH
HALF-LIVES GREATER THAN 8 DAYS IN GASEOUS EFFLUENTS RELEASED, FROM

EACH REACTOR UNIT, TO AREAS AT AND BEYOND THE SITE BOUNDARY (SEE
FIGURE 5.1.3-1) SHALL BE LIHITED TO THE FOLLOWING:

a. DURING ANY CALENDAR QUARTER: LESS THAN OR EQUAL TO 7.5 HREPIS TO

ANY ORGAN, AND

b. DURING ANY'CALENDAR YEAR: LESS THAN OR EQUAL TO 15 HREHS TO ANY

ORGAN.

The critical organ dose to an individual from I-131, tritium, and

radioactive materials in particulate form with half-lives greater

than 8 days released in airborne effluents from the site to

unrestricted areas can be determined by the following equation

during any specified time period:

Dc 3 1 7 x 1 0 g) (Ri ) (Wv) (Qi v) (Eq. 14)
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where:

Dc

R.i

W
v

3.17 x 10

the total dose'to a critical organ from radio-
nuclides,.other than noble gases for a specified time
period (mrem).

the dose parameter for each identified radfonucli)e
(i) for the inhalation pathway (mrem/yr p~r uCi/m )
and for food and ground plane pathways (m 'rem/yr
per uCi/sec) from Table 4.

the highest annual average dispersion parameter for
estimating the dose to the critical3individual;
relative concentration (X/9) (sec/m ) for the
inh~lation pathway and relative deposition rate (D/(})
(m ) for the food and ground pathways such as from
Table 3.

the integrated release of each identified radio-
nuclide other than noble gases (i) in gaseous
effluents from all vents (v) for a specified time
period (uCi).

the inverse of seconds in a year (yr/sec).

In actual practice, the GASPAR computer code developed by the

NRC to implement the airborne dose methodology of Regulatory

Guide l. 109 will be used to perform the individual airborne

pathway dose calculations for the SSES. The methods outlined

above are consistent with those of the GASPAR code; site

specific dose factors have been computed and are available for

implementing the method described above, if required.

A discussion of the GASPAR code is given in Section A.3.2 of

Appendix A.
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7.0 ZamaK
SP - THE ANNUAL (CALENDAR YEAR) DOSE OR DOSE COHHITHENT
TO ANY MEMBER OF THE PUBLIC, DUE TO RELEASES OF RADIOACTIVITYAND
RADIATION, FROH URANIUM FUEL CYCLE SOURCES SHALL BE LIMITED TO LESS THAN
OR E(UAL TO 25 HREHS TO THE TOTAL BODY OR ANY ORGAN EXCEPT THE THYROID,
WHICH SHALL BE LIMITED TO LESS THAN OR EQUAL TO 75 HREHS.

The cumulative dose to any member of the public due to radioactive
releases from the SSES site is determined by summing the calculated doses

to critical organs from the previously discussed effluent sources. The

annual dose to critical organs of a real individual for the liquid
effluents is determined by using Equations 10 and 11 of Section 5. The

,annual dose to critical organs of a real individual for the noble gases

released in the gaseous effluents is determined by using Equation 12

modified by replacing Ni with Ki from Table 2 for the whole-body dose and

by Equation 13 modified by replacing Ni by (Li + 1.1 Ni) from Table 2 for
the skin dose of Section 6.0:

D3 1 7x lOKi(X/g)ygiy

Db 3. 17 x 10 (Li + 1 1Hi)(X/P)yPiy

(Eq. 15)

(Eq. 16)

The annual dose to critical organs of a real individual for the

radionuclides other than noble gases released in the gaseous effluents is
determined by using Equation 14 of Section 6.0. For all dose

calculations from airborne effluents, the deposition rate used in the

analysis should be at the receptor location of the individual being

evaluated, not the highest calculated annual average relative
concentration or relative deposition rate for any area at or beyond the

site boundary as given in Table 3. The direct radiation from the site
should'be determined from the environmental monitoring program's direct
radiation (TLD) monitors. Since all other uranium fuel cycle sources are

greater than 20 miles away, only the SSES site need be considered as a

uranium fuel cycle source for meeting the EPA regulations.

In actual-practice, the LADTAP and GASPAR computer code developed by the

28
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NRC to implement the liquid and gaseous dose methodology of Regulatory

Guide 1. 109 will be used to perform the total dose calculations for the

SSES. The methods outlined above are consistent with those of the LADTAP

and.GASPAR codes; site specific dose factors have been computed and are

available for implementing the method described above, if required.

A discussion of the methods used to calculate the total dose to critical
organs of a real individual is given in Section A.4 of Appendix A.

29



8.0
8.1 TR

S F C ON 3...3 - THE LIQUID RADMASTE TREATMENT SYSTEM, AS
DESCRIBED IN THE ODCM, SHALL BE OPERABLE. THE APPROPRIATE PORTIONS
OF THE SYSTEM SHALL BE USED TO REDUCE THE RADIOACTIVE MATERIALS IN
LIQUID WASTE PRIOR TO THEIR DISCHARGE MHEN THE PROJECTED DOSES DUE TO
THE LIQUID EFFLUENT, FROM EACH REACTOR UNIT, TO UNRESTRICTED AREA
(SEE FIGURE 5.1.3-1) MOULD EXCEED 0.06 MREM TO THE TOTAL BODY OR 0.2
MREM TO ANY ORGAN IN A 31-DAY PERIOD.

t

The SSES liquid waste treatment system utilizes two 300 ft
horizontal centrifugal discharge type filters with 200 gpm normal

flow. Liquid from the filters enter a mixed bed demineralizer with a

volume of 140 ft and normal flow rate of 200 gpm. High conductivity
waste is treated in two stainless steel "pot boiler" evaporators
which are heated with auxiliary steam. There are two chemical waste

neutralization tanks with 28,000 gal capacity. Low conductivity
liquid wastes are collected in three pairs of LRM surge tanks. A

flow diagram of the liquid radwaste treatment system is shown in
Figure 1.

Appropriate treatment for liquid effluents from SSES is defined in
ODCM Policy Statement 10.6. In cases when a batch of liquid waste

must be released with treatment less than that 'specified in Section
10.6, a dose assessment using LADTAP or the methodology of Section
5.0 shall be performed prior to release to ensure that the limits of
Specification'3.11.1.3 are not exceeded.

8.2

- THE GASEOUS RADWASTE TREATMENT SYSTEM SHALL
Bf"IN OPERATION.

RRERETER TNE NOIR CONOEIIRER RIR EJECTOR EEIIRCNRTION)
SYSTEM IS IN OPERATION.

C .. - THE APPROPRIATE PORTIONS OF THE VENTILATION
EXHAUST TREATMENT SYSTEM SHALL BE OPERABLE AND SHALL BE USED TO
REDUCE RADIOACTIVE MATERIALS IN GASEOUS WASTE PRIOR TO THEIR
DISCHARGE WHEN THE PROJECTED DOSES DUE TO GASEOUS EFFLUENT RELEASES
FROM EACH REACTOR UNIT TO AREAS AT AND BEYOND THE SITE BOUNDARY (SEE
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FIGURE 5.1.3-1) WHEN AVERAGED OVER 31 DAYS WOULD EXCEED 0.3 MREM TO

ANY ORGAN IN A 31-DAY PERIOD.

The SSES offgas treatment system operates with four steam jet air
ejectors maintaining condenser vacuum. Noncondensible gases are

passed through one of three recombiners (one for each reactor unit
plus a common recombiner), reducing the amount of gases to be

filtered and released. Gases pass through a two to nine minute

holdup pipe before entering the offgas treatment system, which

consists of one 100 percent capacity system per reactor unit. Each

system consists of precoolers, chillers, reheaters, guard beds, and

five charcoal absorbers and an outlet HEPA filter. Monitored,

filtered air then exits to the turbine building vent. A flow diagram

of the offgas and recombiner system is shown in Figure 2.

Filtered exhaust systems serve selected areas of Zone I, II, and III
of the SSES reactor building. The Zone I and Zone II equipment

compartment and Zone III filtered exhaust systems each consist of two

IOOX capacity redundant fans and two 55X capacity filter trains.
Each filter train has, in the direction of air flow, roughing

filters, upstream HEPA filters, a charcoal filter bed, and downstream

HEPA filters. Exhaust fan discharge is then routed to the atmosphere

via the reactor building vents, where effluents are continuously

sampled and monitored.

The turbine building filtered exhaust system draws air from those

areas of the building that are most likely to become contaminated.

Two IOOX capacity fans serve each system, which contains two 50X

capacity filter housings made up of a particulate prefilter, an

upstream HEPA filter, a charcoal filter, and a downstream HEPA

filter. .Discharged air is released via the turbine building vents,

which are continuously sampled and monitored.

The radwaste building filtered exhaust system draws potentially
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contaminated air from selected areas of the radwaste building. The

system contains two 100X capacity fans and two 50K capacity filter
housings, each containing a particulate filter bank and a HEPA

filter. Filtered air is discharged via the turbine building vent.

In order to minimize the quantities of radioactivity in airborne
effluents from the station, the ventilation exhaust treatment
(filtered exhaust) systems are normally kept in service at SSES.

As the need arises, these systems are periodically rendered

inoperable for maintenance or testing activities. If the most recent
31-day dose projection indicates that dose may exceed 0.3 mrem to any

organ when averaged over the projected 31-day period, treatment
systems rendered inoperable will be restored to operable status as

quickly as is practicable.

The dose projections are performed at least once per 31 days based on

the most recently available effluent data. If it is known prior to
performing the dose projection that a treatment system will be out of
service, and if data exists which indicates how the lack of treatment
will impact effluents, these factors will be considered when

performing the dose projection.

8.3 W

P A - THE SOLID RADWASTE SYSTEM SHALL'E.USED IN
ACCORDANCE WITH A PROCESS CONTROL PROGRAM, FOR THE PROCESSING AND
PACKAGING OF RADIOACTIVE WASTES TO ENSURE MEETING THE. REQUIREMENTS OF
10 CFR PART 20, 10 CFR PART 71, AND FEDERAL REGULATIONS COVERING THE
DISPOSAL OF THE WASTE.

The SSES solid radwaste system was designed to solidify all wet

wastes for ultimate offsite disposal. There are two Backwash

Receiving Tanks, one per unit, which collect two filter-
demineralizer backwashes per tank (2450 gal capacity). Air spargers
for resin mixing are driven by instrument air. Regeneration Waste

Surge Tanks (4) and Phase Separators (3) have internal mixing
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eductors for sludge mixing driven by recirculation flow. The Spent

Resin Tank has a reversible progressing cavity pump and internal
mixing eductors. Two solidification trains have waste mixing tank

progressing cavity feed and mixing pumps, and screw conveyors for
feeding of dry Portland cement. Mixing is facilitated by the

addition of sodium silicate. Common solidification equipment

includes waste container fillport, transfer cart, capper washdown

station, and swipe tool; cement silo with'otary feed valve, aeration

blower, baghouse, and exhaust fan; sodium silicate tank and pump.

Vendor solidification services may be used in accordance with the

SSES Process Control Program to supplement the plant solidification
system or to take the place of the plant system when the plant system

is out of service.

A flow diagram of the SSES solid radwaste treatment system is shown

in Figure 3. Ory contaminated waste processing is depicted in

Figure 4.

Ory contaminated solids may be compacted with a drum compactor into
55-gallon drums or with a box compactor into steel boxes. The trash

compactors utilize hydraulic press pistons with exhaust fans and HEPA

filters. In addition, dry contaminated solids may be processed using

vendor supercompaction and incineration services. An automated dry

active waste (OAR) monitoring system is used to segregate radioactive
from non-radioactive solid waste.
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9.0 M NTA MON TORING PROGRA

9.1

Weekly: Once in each calendar week at intervals of
approximately 7 days, plus or minus 2 days.

Semi-Monthly: Twice each calendar month at intervals of
approximately 15 days, plus or minus 4 days.

Monthly:

quarterly:

Once each calendar month at intervals of
approximately 30 days, plus or minus 6 days.

Once in each three month period of a calendar year at
intervals of approximately 13 weeks, plus or minus 3
weeks.

9.2

T - THE RADIOLOGICAL ENVIRONMENTAL MONITORING
PROGRAM SHALL BE CONDUCTED AS SPECIFIED IN TABLE 3.12.1-1.

Environmental samples shall be collected and analyzed (as a minimum)

according to Table 6 at locations shown in Figures 5 and 6.
Analytical techniques used shall ensure that the detection
capabilities in Table 7 are achieved.

A dust loading study (RMC-TR-81-01) was conducted to assure that the
proper transmission factor was used in calculating gross beta
activity of air particulate samples. This study concluded that the
sample collection frequency of once per week was sufficient and that
the use of 1 for the transmission correction factor for gross beta

analysis of air particulate samples is valid.
I

The charcoal sampler cartridges used in the airborne radioiodine
stapling program (Science Applications, Inc., Model CP-100) are

designed and tested by the manufacturer to assure a high quality of
radioiodine capture. A certificate from the manufacturer is
supplied and retained with each batch of cartridges certifying the

percent retention of radioiodine versus air flow rate through the

cartridge.

38



The results of the radiological environmental monitoring program are

intended to supplement the results of the radiological effluent
monitoring by verifying that the measurable concentrations of
radioactive materials and levels of radiation are not higher than

expected on the basis of the effluent measurements and modeling of

the environmental exposure pathways. Thus, the specified
environmental monitoring program provides measurements of radiation

and of radioactive materials in those exposure pathways and for
those radionuclides which lead to the highest potential radiation
exposures of individuals resulting from station operation. Program

changes may be proposed based on operational experience. Deviations

are permitted from the required sampling schedule if specimens are

unobtainable due to hazardous conditions, seasonal unavailability,
malfunction of automatic sampling equipment, and other legitimate
reasons. If specimens are unobtainable due to sampling equipment

malfunction, an effort shall be made to complete corrective action

prior to the end of the next sampling period. All deviations from

the sampling schedule shall be documented in the annual report.
Reporting requirements for the radiological environmental

surveillance program are given in Appendix B.

9.3 N US PROG

p - A LAND-USE CENSUS SHALL BE CONDUCTED AND

SHALL IDENTIFY WITHIN A DISTANCE OF 8 KM (5 MILES) THE LOCATION IN
EACH OF THE 16 METEOROLOGICAL SECTORS OF THE NEAREST MILK ANIMAL,
THE NEAREST RESIDENCE AND THE NEAREST GARDEN* OF GREATER THAN 50 M~

(500 FT~) PRODUCING BROAD LEAF .VEGETATION.

* Broad leaf vegetation sampling of at least three different kinds
of vegetation may be performed at the site boundary in each of
two direction sectors with the highest predicted 0/9's in lieu
of the garden census. Specifications for broad leaf vegetation
sampling in Table 3.12.1-1, item 4C shall be followed, including
analysis of control samples.
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If a land use census identifies a location(s) with a higher average

annual deposition rate (0/9) than a current indicator location, the
following shall apply:

l. If the 0/g is at least 20 percent greater than a previously high 0/g,
the new location shall be added to the program within 30 days of
documented identification of sampling feasibility. The indicator
location having the lowest 0/g may be dropped from the program after
October 31st of the year in which the land use census was conducted.

2. If the 0/g is not 20 percent greater than the previously highest 0/g,
direction, distance, and 0/g will be considered in deciding whether
to replace one of the existing sample locations. If applicable,
replacement shall be within 30 days.

Any evaluations of possible location replacement should include the past
history of the location, availability of sample, milk production history,
and other applicable environmental conditions.

A land use census will be conducted at least once per calendar year by a

door-to-door or aerial survey, by consulting local agricultural
authorities, or by any combination of these methods.

9.4
- ANALYSES SHALL BE PERFORMED -ON RADIOACTIVE

MATERIALS SUPPLIED AS PART OF AN INTERLABORATORY COMPARISON PROGRAM

WHICH HAS BEEN APPROVED BY THE COMMISSION.

The laboratories of the licensee and licensee's contractors which

perform analyses shall participate in the Environmental Protection
Agency's (EPA's) Environmental Radioactivity Laboratory
Intercomparisons Studies (Crosscheck) Program or an equivalent
program which has been approved by the Commission. This

participation shall include some of the determinations (sample

medium-radionuclide combination) that are offered by EPA and that are
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also included in the monitoring program. The results of the analyses

of these crosscheck samples shall be included in the annual report.
If the results of analyses performed by the licensee or licensee's

contractor in conjunction with the EPA crosscheck program (or
equivalent program) are outside the specified control limits, the

laboratory shall investigate the cause of the problem and take steps

to correct it. The results of this investigation and corrective
action shall be included in the REMP annual report.
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FIGURE 5

ENVIRONMENTAL MONITORING LOCATIONS
WITHIN ONE MILE OF THE SSES
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FIGURE 6

ENVIRONMENTAL MONITORING LOCATIONS
GREATER THAN ONE MILE FROM THE SSES
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TABLE 6

OPERATIONAL RADIOLOGICAL ENIRMKNTALNNITORIN6 PR06RAH

Page I of 3

Exposure Pathways Nueber of Sasples
90S|LmUm

Saapl ing and

Radioiodine and
Particulates

12S2 (0.4 al VSV - E.O.F. Building)
981 (1.3 ai S - Transalssion Line)
554 (O.B al E - V of Bio. Consult.)
12El (4.7 ai VSV - Berwlck Hospital)
761 (14 al SE - PPlL Hazleton Ches

Lab)'52

(0.5 ai NE - SSES Backup Het. Tower
ISS4 (0.6 al NV - Transalsslon Corridor
102 (3.9 Ql N - Hocanaqua Substatlon)
3DI (3.4 al KE - Pond Hill)
1261 (15 al VSV - Blocesburg Service

Center)'52

Perlaeter Fence - 0.2 al N

ID2 Hocanaqua Substatlon - 4.0 al N

253 Periaeter Fence - 0.2 Ql NKE

283 Durabond Corporation - 1.3 al NKE

2F1 St. Adalberts Ceaetery - 5.9 Ql NKE

354 Perlaeter Fence, - 0.3 al NE

3DI Pond Hill - 3.4 al NE

3F1 Valanla Resident (Nanticoke) - 9.1 al NE

363 Vllkes-Barre-Horton St. Substation-
16 al NE

4S3 Perlaeter Fence - 0.2 al ENE

4E1 Ruckles Hill Road Pole
(I) 46422/N35197 - 4.8 Qi ENE

461 Hountaln Top - Industrial Park-
14 al ENE

5S7 Perlaeter Fence - 0.3 al E

5E2 Bloss Fera - 4.5 al E

654 Perlaeter Fence - 0.2 Ql ESE

6A4 Forsar State Police - 0.6 Ql ESE

Continual sanpler operation with
saaple col lection weekly.'*

quarterly

Radioiodine Canister: analyze
weekly for 1-131

Particulate Saepie:
Analyze for gross beta radioactivity
less than 24 hours following filter
change. Perfora isotopic analysis on
coeyoslte saaple (by location)
quarterly.

6aana Dose: S)uarterly.
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Exposure Pathways Number of Samples
mdLRGBUu05

6E1 St. James Church - 4.7 ml ESE

659 Perimeter Fence - 0.2 ml ESE

7S6 Perimeter Fence - 0.2 ml SE

7E1 Harwood Transmission Line Pole N2-
4.2 01 SE

761 Hazliton Chemical Lab - 14 ml
SE'S2

Perlwter Fence - 0.2 ml SSE

882 LaMall Residence - 1.4 ml SSE

803 Howry Residence - 4.0 ml SSE

9S2 Security Fence - 0.2 ml S

9D4 Country Folk Store - 3.6 ml S

1051 Perimeter Fence - 0.4 ml SSV

10D2 Ross Ryman Farm - 3.0 ml SSV
1153 Security Fence - 0.3 01 SV

11E1 Thomas Residence - 4.7 ml SV
12S3 Perimeter Fence - 0.4 ml MSV

12E1 Bcrwlck Hospital - 4.7 ml VSM

12G1 Bloassburg - 15 ml
MSV'3S2

Perimeter Fence - 0 ' ml M

13E4 Kesslcr Faro - 4.1 ml M

1455 Site Pole 43996/H31230 0.5 mi VN
14E1 Canousc Farm - 4.1 01 lSM
15F1 Zawatskl Farm - 5.4 ml N
1555 Perimeter Fence - 0.4 ml N
1651 Pcrlmeter Fence - 0.3 ml HN
1652 Pcrlsmtcr Fence - 0.3 ml HN
16F1 Hldlay Residence (Huntlngton Hills)-

7.8 HN

Sawpl lng and

Surface

Drinking

Sediment fran Shoreline

656 river water intake
line'57

cooling tower blowdown discharge line

--12H2 Danville Vatcr Co.
(Approximately 30 mlles downstream)

78 Bell Bend - 1.2 ml SE

Honthly composite
Honthly composite

Honthly composite

Semi-annually

Ganma isotopic analysis.
Composite trltlas analysis at
least quarterly.

Gross beta and gasoa isotopic
analyses monthly. Composite for
trltlas analysis at least
quarterly.

Gems isotopic analysis
semi-annually.



Page 3 of 3

Exposure Pathways

Hilk**~

Fish and Invertebrates

Food Products

Number of Samples
mdJmiim

1283 Young Farm - 2.0 mi l5V
IOGI Oavis Farm - 14 mi.

SSV'481

Stole Farm - 1.8 mi. VNV

1202 Oagostin Farm - 3.7 mi. 15V

Outfall area
2H falls,

PA'Apprcwimately 30 mi NNE)

1101 Zehner Farm - 3.3 mi S'V

vegetable

Sampling and

Semi-monthly when animals are on
pasture, monthly otherwise

Semi-annually. One sample'rom
each of two reacreationally
important species fran any of the
following families: bullhead
catfish, sunfish, pikes, or perches.

At time of harvest

Type and
0

Gamna isotopic and 1-131 analysis
of each sample.

Ganma isotopic on edible portions.

Gaana isotopic on edible portions.

*The location of samples and equipment were designed using the guidance in the Branch Technical Position to NRC Rev. Guide 4.8, Rev. I, Nov. 1979, Reg. Guide 48. 1975
and ORP/SID 72-2 Enviromsental Radioactivity Surveillance Guide. Therefore, the airborne sampler locations were based upon X/Q and/or 0/Q.

"A dust loading study (RHC-TR-81-01) concluded that the assumption of I for the transmission correction factor for gross beta analysis of air particulate samples is
valid. Air particulate samples need not be weighed to determine a transmission correction factor.

"*Ifa milk sample is unavailable for more than two sampling periods fraa one or more of the locations, a vegetation sample shall be substituted until a suitable milk
location is evaluated. Such an occurrence will be documented in the REHP annual report.

4
Control sample location.

b
Two-week composite if calculated doses due to consumption of water exceed one millirem per year. In these cases,
1-131 analyses will be performed.

c
The sample collector will determine the species based upon availability, which may vary seasonally and yearly.



TABLE 7

DETECTION CAPABILITIES FOR ENVIRONNENTAL SANPLE ANALYSIS

Lower Liait of Detection (LLD)

hmQxM

gross beta

H-3

Hn-54

Fe-59

Co-58

~ Zn-65

Zr-95

I-131

Cs-134

Cs-137

Ba-140

La-140

Mater
QSiLll

2000

15

30

15

30

30

1b

15

18

60

15

Airborne Particulate
or Gas

1 x 10

7 x 10

5 x 10

6 x 10

Fish

130

260

130

260

130

150

Hilk
Lak!LD

15

18

60

15

Food Products
C'

60

60

80

Sediment
C

150

180



TABLE 7 (Continued) 0

For a particular measurement system (which may include radiochemical
separation):

LLD 4.66 s~

2.22 EVY exp (-1 4 t)
where:

The LLD is the smallest concentration of radioactive material in a sample
that will be detected with 95 percent probability and with 5 percent
probability of falsely concluding that a blank observation represents a
"real" signal.

LLD is the "a priori" lower limit of detection as defined above (as pCi
per uit mass or volume).

sb is the standard deviation of the background counting rate or of the
counting rate of a blank sample as appropriate (as counts per minute)

E is the counting efficiency (as counts per transformation)

V is the sample size (in units of mass or volume)

2.22 is the number of disintegrations per minute per picocurie

Y is the fractional radiochemical yield (when applicable)

A is the radioactive decay constant for the particular radionuclide, and

~t is the elapsed time between sample collection (or end of the sample
collection period) and time of counting.

In calculating the LLD for a radionuclide determined by gaama-ray
spectrometry, the background should include the contributions of other radio-
nuclides normally present in the samples (e.g.', potassium-40 milk samples).
Typical values for E, V, Y, and t should be used in the calculations.

It should be recognized that the LLD is defined as an g ~~~ (before the
fact) limit representing the capability of a measurement system and not as a
p~~e ~ (after the fact) limit for a particular measurement.

LLD for drinking water.
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10.0 S A H T PO CY STAT H NT

10.1 el i of A si Res ts f r ose ions

For determination of compliance with SSES Technical Specification

dose limits, effluent totals shall be based only on activity
positively detected at the 95K confidence level.

10.2 Assi nment lea e to th Rea to U ts
For .determination of compliance with SSES radioactive effluent dose

limits which are on a "per reactor unit" basis:

a. Effluents from the Unit 1 Reactor Building vent and the Unit 1

Turbine Building vent shall be included as Unit 1 releases.

b. Effluents from the Unit 2 Reactor Building vent and the Unit 2

Turbine Building vent shall be included as Unit 2 releases.

c. Effluents from the Standby Gas Treatment System vent shall be

equally divided between Unit 1 and Unit 2 release totals.

d. Materborne effluents shall be equally divided between Unit 1

and Unit 2 release totals.

10.3 1 u t Pat wa s

'I

Potential unmonitored effluent pathways will be evaluated on a

case-by-case basis. Periodic sampling and/or realistic evaluation

All be performed in order to demonstrate the significance of a

potential effluent pathway. Results of sampling and/or evaluation

may be used to classify a potential unmonitored effluent pathway

into one of the following categories:

a. e t: Realistic evaluation (e.g.,
engineering design, system operation, radionuclide inventory)
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demonstrates that the pathway has no potential for release of
radioactive material. Although not required, periodic sampling

may at times be performed to confirm the result of the

evaluation.

b. nsi fi t P thw : Evaluation and/or periodic
sampling demonstrate that the pathway may contain radioactive
effluents, however, these effluents may not be reasonably

expected to exceed 10 percent of the appropriate unrestricted
area HPC value (fractional HPCs summed when appropriate) listed
in Table II of Appendix B to 10 CFR 20. A release, pathway which

falls in this category will be sampled periodically.

c. Si ficant fflue t Pat wa : Evaluation and/or periodic
sampling demonstrate that the pathway may contain radioactive
effluents, and these effluents may be reasonably expected to
exceed 10 percent of the appropriate unrestricted area HPC value

(fractional HPCs sumaed when appropriate) listed in Table II of
Appendix B to 10 CFR 20. A release pathway which falls in this
category will be sampled continuously.

Analyses of samples will be performed consistent with techniques used

for samples of the same types collected from normal effluent
pathways. Any radioactive materials detected in samples collected
from either the Insignificant or the Significant Release Pathways

will be included in determining compliance with site dose limits.
Additionally, any such occurrences will be reported in the Semiannual

Effluent Report.

10.4 S

Mhen the Standby Gas Treatment is not being used, there remains a

small amount of flow from the SGTS vent. This residual flow is
exhaust from the battery rooms in the control structure. Because

there are no identifiable sources of radioactivity in these rooms,
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auxiliary particulate and iodine sample and noble gas grab sample at

4-hour intervals are not required from the SGTS vent when the SGTS

continuous vent monitor is out of service, nrovided that—

a. the Standby Gas Treatment System is not being used,

b. there are proper administrative controls in place to ensure that

the required sampling will begin within 4 hours if the treatment

system is operated.

10.5 ODCM Set pints are U er Limit Values

Effluent monitor alarm/trip setpoints calculated in accordance

with the ODCM shall be considered upper limit values. Higher

(less conservative) setpoints shall not be used, however lower

(more conservative) setpoints may be used as required to maximize

the utility of the monitor.

10.6 efinition of "A ro riate Tr atment" for Li uid Wastes

Technical Specification 3. 11. 1.3 requires that the appropriate

portions of the liquid waste treatment system be operable and be

used to reduce radioactivity in liquid wastes prior to their
release when projected doses from each reactor unit to

unrestricted areas would exceed 0.06 mrem to the total body or 0.2

mrem to any organ in a 31 day period. Appropriate treatment is

defined as follows:

a. Filtration combined with demineralization is considered

appropriate treatment for batches which yield projected doses

greater than 6.45E-04 mrem to the total body or 2. 15E-03 mrem

to any organ.

b. Filtration alone is considered appropriate treatment for

batches which yield projected doses less than or equal to
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6.45E-04 mr em to the total body and 2. 15E-03 mrem to any

organ.

BASES

The projected dose threshold values used are derived by dividing
the site-total maximum projected doses without treatment (0. 12 and

0.4 mrem) by 31 days and by 6, the maximum possible number of
batches released per day, to yield per-batch dose action levels.
The two levels of "appropriate" treatment are in place so as not

to require application of demineralization for treating low

activity, high conductivity water (e.g., from Circulating or
Service Water leakage). This would increase the overall
efficiency of the solid radwaste program while ensuring calculated
doses remain at a suitable fraction of 10 CFR 50 design
objectives.

10.7 Honitor ine o s Corrections

In order to correct for airborne effluent monitor sample line
loss, the following correction factors shall be applied to monitor

data and sample analysis results:

ROUT N ON OR

CORREC ON FACTORS

JJILNE JPPRTI A E

Reactor Building Unit 1

Reactor Building Unit 2

Turbine Building Unit 1

Standby Gas Treatment

Turbine Building Unit 2

1.5

1.5

1.6

1.5

1.6

3.2

3.2
3.6
3.9
3.6
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V H N T R

FA T RS

JOEIU! E44R
Turbine Building Unit 1

Standby Gas Treatment

Turbine Building Unit 2

1.7

1.6

1.7

4.2
4,4
4.3

Each indicated iodine and particulates concentration shall be

multiplied by the appropriate correction factor to estimate the
actual concentration at the inlet to the sample line.

10.8 Selecti n f t f r t mination f e Rat m lian

Airborne effluent monitor setpoints are maintained in accordance

with Section 2.2 to alarm before the dose rate limits of
Specification 3. 11.2. 1 are exceeded. Station alarm response

procedures contain instructions for investigation and verification
of monitor alarms. Because setpoint calculations must include
assumptions about the composition of the monitored effluent, a

monitor high alarm does not necessarily indicate that a dose rate
limit has been exceeded.

Valid ten-minute averaged data should be the primary information
'sedto determine the compliance status of an incident. One-

minute averaged data should also be reviewed if available, but

they may or may not provide additional information depending on

the magnitude of the release due to the manner in which the

monitors update values to be stored and associated statistical
considerations. Averages over a longer period should be used only
when data with higher resolution is not available. Grab sample

analyses should be performed whenever possible to confirm or

disprove monitor data, and to provide indication of the nuclide-
specific composition of the effluent. When grab sample data are

available which, based on vent monitor data, are indicative of the

period of elevated release, dose rate calculations should be
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performed using the actual effluent mix. The determination of
compliance status should not be based on monitor data alone when

it is possible to collect and analyze a vent sample which will be

representative of the period of elevated release.
I I

10.9 ow- eve Radioactivit in the S wa e Treatment Plant

Like all sewage processing facilities, the SSES sewage treatment
plant can under certain conditions receive low levels of
radioactive materials. The most notable scenario is when

individuals who work on-site have been subjected to the medical

administration of radiopharmaceuticals for diagnostic or
therapeutic purposes. In these cases, normal biological
elimination processes can easily result in levels of radioactivity
in sewage treatment plant solutions and suspensions which are
within the detection capabilities of the associated sampling and

analysis program.

Because disposal of sewage treatment plant sludge by controlled
dispersal on specified tracts of land is a common practice, the
following guidelines have been established:

a. All sludge collected in the sludge holding tank should be

sampled and analyzed prior to land disposal to quantify any

radioactivity present above natural background levels.

b. Sludge containing nuclides with short half-lives, for example

iodine-131, should be contained on-site to permit decay to
less than detectable levels.

c. When sludge is contaminated with nuclides which have half-
lives sufficiently long to make hold-up for decay impractical,
the following options should be considered:

l. Dispose of the sludge as low level radioactive waste.
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2. Obtain a special permit pursuant to the requirements of
10 CFR 20.302.

d. The sewage treatment plant effluent should be sampled monthly

for radioactivity. This can be accomplished by drawing a

sample from the chlorine contact chamber.

11.0 ODCH REVI W AND R V SION CONTRO

The Supervisor-Environmental Services-Nuclear shall ensure that a

total review of the ODCM is performed during each even-numbered year.
Comments shall be documented and revisions initiated as appropriate.

Each ODCM page shall be numbered and provided with an approval and

date box. The ODCM Table of Contents shall present the current
revision date for each page so that any manual holder can check

manual completeness based on a current Table of Contents.

All ODCM revisions shall be reviewed by PORC before approval by the

Manager-Nuclear Technology. PORC review shall be indicated by PORC

chairperson or designee signature on ODCH cover.

ODCM copies shall be issued in a controlled fashion by the staff of
the Nuclear Department Library. The distribution list shall be

maintained by the Nuclear Department 'Library Staff.

Any comments on ODCM contents or proposed revisions should be

directed to the Supervisor-Environmental Services-Nuclear.
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APPENDIX A

AMP CA U T ONS F 0 CM PARAM T RS

A. I ~SSTPO NTS

A. 1. 1 M terborne ffluen Monitor

A. 1. 1. 1 i uid Radw t Dischar e ine Monitor

For an unidentified mixture with an assumed MPC of 1E-7 uCi/ml,

an actual activity concentration of 1E-5 uCi/ml, and a blowdown

flow setpoint of 5000 gpm, the high radiation setpoint
concentration, c, can be determined from c x(A). If x - 3,

then the actual high radiation setpoint concentration is:

c, 3 (A) 3 (1E-5)

c 3E-5 uCi/ml,

The Alert radiation setpoint is 0.8 times the high radiation

setpoint, or 1.6 times the actual activity concentration. The

setpoint value for the liquid effluent monitors is then

determined by Equation 3 in the ODCM. For the above release

conditions, the setpoint value, assuming a typical calibration
factor of 1.3 x 10 uCi/ml per cpm, would be

Setpoint cpm

Cal. Factor

+ Background (cpm)

Setpoint cpm

1.3 x 10

+ Background

Setpoint cpm 2.3E3 + Background

The LRM discharge flow setpoint is then determined as

follows:

A-1



F+f Y(A) .If MPC

F

where Y is made equal to 10.

5000+ f 10 (1E-5)f 1E-7

f ~ 5 gpm

For an identified mixture with an actual HPC of 7.22E-7
uCi/ml and the same activity concentration, blowdown
flow and X and Y values as above, the LRM discharge
monitor setpoint value and LRM discharge flow setpoint
become:

High radiation setpoint concentration (c) 3E-5 uCi/ml
High radiation setpoint value 2.3E3 cpm + Background
LRM discharge flow setpoint (f) 36 gpm

A.1.1.2 Se vice M ter onit

A
r'AT

Background 300 cps
Calibration Factor 1.5E-B uCi/ml per cps
Activity concentration 2E-5 uCi/ml
(2E-5)/Cal. Factor 1333 cps

Because 300 cps is less than 1333 cps:

HI RAD Setpoint 0.5 Background + (2E-5)/Cal. Factor
0.5 (300 cps) + (2E-5)/(1.5E-8)

~ 150 cps + 1333 cps ~ 1483 cps

DOlNSCALE Setpoint 0.5 Background
(0.5)(300 cps) 150 cps

Background 1400 cps
Calibration Factor 1.5E-8 uCi/ml
per cps

(2E-5)/Cal. Factor 1333 cps
Because 1400 cps is greater than 1333 cps:

HI RAD Setpoint Background + (0.5)(2E-5)/Cal. Factor
1400 cps + (1E-5)/(1.5E-8)
2067 cps
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DOWNSCALE Setpoint Background - 0.5 (QE-5)/Cal.
Factor

= 1400 cps - 0. 5 ( 2E-5) /1. 5 E-8)
= 1400 cps - 667 cps 733 cps

A. l. 1.3 RHR Service Water Monitor

~gk D A: D kg d = 160 cpm
Calibration Factor = 3.9E-9 uCi/ml per
cpm

(2E-5)/Cal. Factor = 5128 cpm

Because 160 cpm is less than 5128 cpm:

HI RAO Setpoint = 0.5 Background + (2E-5)/Cal. Factor
= 0.5 (160 cpm) + (2E-5)/(3.9E-9)
= 80 cpm + 5128 cpm = 5208 cpm

LOW RAO Setpoint = 0.5 Background
= 0.5 (160 cpm) ~ 80 cpm

ALERT Setpoint 0.8 HI RAO Setpoint = 4166 cpm

~gi D D: D kg d dgil D
Calibration Factor 3.9E-9 uCi/ml
per cpm

(2E-5)/Cal. Factor 5128 cpm
Because 6000 cpm is greater than 5128 cpm:

HI RAO Setpoint ~ Background + (0.5)(2E-5)/Cal. Factor
6000 cpm + ( 1E-5)/(3.9E-9)
6000 cpm + 2564 cpm
8564 cpm

LOW RAD Setpoint Background - 0.5 (2E-5)/Cal. Factor
~ 6000 cpm - 0.5 (2E-5)/(3.9E-9)

6000 cpm - 2564 cpm 3436 cpm

ALERT Setpoint - 0.8 HI RAO Setpoint ~ 6851 cpm

Gaseous Effluent Monitors

A.1.2.1 Noble Gas Monitor

To determine the release rate limit for noble gases,
an isotopic mixture representative of plant effluents
is selected. For example, the following mixture from

A-3
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Argon-41

Krypton-83m

Krypton-85m

Krypton-85

Krypton-87
Krypton-88
Xenon-131m

Xenon-133m

Xenon-133

Xenon-135m

Xenon-135

2hnm~
Total

25 Ci/yr per reactor
4

1,700

270

32

660

71

14

12,500

220

590

~E
16,376 Ci/yr per reactor

I

The above annual release quantities are entered into
GASPAR with the following annual average dispersion
estimates (Reference: 1982 SSES Meteorology Report):

Relative Concentration 4. 1E-5 sec/m 3

Decayed Relative Concentration '. 1E-5 sec/m

Decayed Depleted Relative Concentration 3.8E-5 sec/m 3

Deposition Rate 4.2E-8 m

This set of annual average meteorological parameters

is the most conservative over the period 1973-1982.

The total body dose via the plume pathway which

results is 18.3 mrem. Equation 5 of the ODCM is then

used to calculate the limiting release rate from each

of the five plant release points:

Limiting Release Rate

3 75 i 500 mrem r
8 95E4 Ci/yr per vent

(36.6 mrem) (5 vents)

A-4
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This limiting release rate is then converted to

limiting (setpoint) concentrations using Equation 6 of

the ODCH and high limit vent flow rates.

Sample High Limit Vent Flow Rates:

Unit 1 Reactor Building Vent

Unit 2 Reactor Building Vent

Standby Gas Treatment System Vent

Unit 1 Turbine Building Vent

Unit 2 Turbine Building Vent

4.75E9 cc/min

4.75E9 cc/min

5.04E8 cc/min

8.63E9 cc/min
6.50E9 cc/min

Limiting Vent Concentration

8.95 4 Ci vent 6 uCi Ci
3 58E 5 uCi/cc

(5.26E5 min/yr) (4.75E9 cc/min) for Reactor
Buildings 1&2

Substituting the other vent flow rates into Equation 6

as above, the following noble gas high radiation set-

point concentrations are calculated for the remaining

vents:

Standby Gas Treatment System

Unit,l Turbine Building
Unit 2 Turbine Building

3.37E-4 uCi/cc
1.97E-5 uCi/cc
2.62E-5 uCi/cc

Nen the FES expected annual release quantity for I-
131 (2.40E-1 curies) is entered into GASPAR with the

dispersion estimates of A.1.2.1, the maximum

calculated organ dose via the inhalation pathway is
4.88 mrem to the child thyroid. Using Equation 5 of
the ODCH, the limiting I-131 release rate is calcu-

lated as follows:
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Limiting Release Rate

(4.88 mrem) (5 vents)
1.48El Ci/yr/vent

Using Equation 6 of the ODCH, the limiting (setpoint)
1-131 concentrations can be calculated for each of the

five plant vents.

Limiting Vent Concentration

.8 Ci r v n 1 6 uCi Ci 5.92E-9 uCi/cc for
(5.26E5 min/yr) (4.75E9 cc/min) Reactor Buildings

152

Substituting the other vent flow rates into Equation 6

of the ODCM above, the high radiation setpoints for
the remaining plant vents are calculated to be the
following:

Standby Gas Treatment System

Unit 1 Turbine Building
Unit 2 Turbine Building

5.58E-8 uCi/cc
3.26E-9 uCi/cc
4.33E-9 uCi/cc

A.1.2.3

Following are the SSES Final Environmental Statement

(FES) expected annual release quantities for particu-
late radionuclides:

OAV
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Cr -51

Hn-54

Fe-59

Co-58

Co-60

Zn-65

Sr-89
1

Sr-90

Zr-95

Sb-124

Cs-134

Cs-136

Cs-137

Ba-140

Ce- 4

Total

1.2E-4 Ci/yr per reactor
3.6E-4

1.6E-4

5.8E-5

1.1E-3

5.5E-5

1.8E-5

3.1E-6

8.7E-6

5.1E-6

1.3E-4

1.3E-3

2.1E-4

4.2E-5

ME=5
3.6E-3 Ci/yr per reactor

'When the above annual release quantities are entered

into GASPAR with the annual average dispersion esti-
mates of A.1.2.1, the maximum calculated organ dose

via the inhalation pathway is 1.33E-2 mrem to the teen

lung. Using Equation 5 of the ODCH, the limiting
release rate of particulates can be calculated:

Limiting Release Rate

8.12E1 Ci/yr/vent
(2.66E-2 mrem) (5 vents)

Using Equation 6 of the ODCN, the limiting (setpoint)
particulate concentrations can be calculated for each

of the five plant vents.

Limiting Vent Concentration

v 3.25E-8 uCi/cc for
(5.26E5 min/yr) (4.75E9 cc/min) Reactor Buildings

152
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When the vent flow rates for the remaining five plant
vents are substituted into Equation 6 as above, the

following high radiation setpoint concentrations
result.

Standby Gas Treatment System

Unit 1 Turbine Building
Unit 2 Turbine Building

3.06E-7 uCi/cc
1.79E-B uCi/cc
2.38E-B uCi/cc

A.2 AIRBORN FF U NT DOS RAT A CU AT ONS

A.2. 1 Noble Gases

To evaluate the annual whole-body or skin dose from

noble gas release rates, the highest calculated annual

average relative concentration for any sector is
selected from Table 3. For the SSES site, the
critical downwind sector is the Mest sector with an

annual dispersion factor of 2.6 x 10 sec/m . The

expected release rate of the principal noble gas

radionuclide, xenon-133, is 396 uCi/sec. To calculate
the annual whole-body dose due to the release of any

noble gas in the gaseous effluent, Equation 7 in the
ODCH should be used. The whole-body dose factor (Ki)

2 A

from Table 2 for xenon-133 is 2.94 x 10 mrem/yr

per uCi/m . Substituting these values in Equation 7,

the whole-body dose contribution from xenon-133

releases from the SSES would be 3.0 mrem/yr:

( i) ( /Q)v (Q iv) (Equation 7)

Dwb (2.94 x 10 g~~) (2.6 x 10 ~)
uCi/m m

X (396 uCi/sec) 3.0 mrem/year

To calculate the annual skin dose due to release of
any noble gas in the gaseous effluent, Equation 8 in
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the ODCH should be used. The skin dose factor (Li)
from Table 2 for xenon-133 is 3.06 x 10 mrem/yr2

per uCi/m . The air dose factor (H,.) from Table 2 for3

xenon-133 is 3.53 x 10 mrad/yr per uCi/m .

Substituting these values and the previous values for
release rate and annual dispersion factor in
Equation 8, the skin dose contribution from xenon-133

from the SSES would be 7. 1 mrem/yr:

D (Li + 1.1 Hi) (X/Q)„(Q'iv) (Equation 8)

D - (3.06,x 10
s

uCi/m

+ 1.1 (3.53 'x 10 ~~)) (2.6 x 10 ~)
uCi/m m

x (396 uCi/sec) 7.1 mrem/year
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A.2.2 Radion elide 0 Th N ble Ga s

To evaluate the annual critical organ dose from

radionuclides other than noble gases, the highest
annual average dispersion parameter for estimating the
dose to the critical receptor is selected from

Table 3. The highest annual dispersion factor is
2.6 x 10 sec/m in the Mest sector. The expected

release rate of iodine-131 is 3.8 x 10 uCi/sec. The

expected release rate of cesium-137 is 6.66 x 10

uCi/sec.

To calculate the annual critical organ dose due to the
release of radionuclides other than noble gases in the

gaseous effluent, Equation 9 in the ODCH should be

used. The inhalation pathway parameter (R.) from

Table 4 for iodine-131 is 1.62 x 10 mrem/yr per

uCi/m . Substituting these values in Equation 9, the

maximum thyroid dose contribution from iodine-131
would be 1.6 mrem/yr from the inhalation pathway.

(Ri) (~v) (0 iv) (Equation 9)

0 (1.62 x 10 ~~~~m) (2.6 x 10 sec)

uCi/m m

X (3.8 x 10 uCi/sec)

1.6 mrem/year INHALATION PATHWAY, I-131

OAV

A-10



A. 3 INDIV I DUAL DOSE

A.3. 1 Waterborne Effluents

t

The liquid effluent dose calculations are performed using the

Liquid Annual Dose To All Persons (LADTAP) computer program.

This program may be used to calculate the quarterly (or any

other time period) doses to both the maximum individual and the

50-mile population due to radionuclides released in liquid
effluents from the SSES. The procedure involves the use of the

computer code LADTAP which w'as developed by the NRC to perform

dose calculations in accordance with Regulatory Guide 1. 109.

The User's manual for the LADTAP program contains details of the

calculational procedures. The total number of curies released

for each radionuclide during the time period being evaluated

must be supplied from the SSES radiation monitoring program.

A.3.2 Airborne Effluents

The airborne effluent dose calculations are performed using the

GASPAR computer program. This program may be used to calculate

the maximum individual and population doses due to radionuclides

released in gaseous effluents from the SSES. The code

implements the semi-infinite cloud model and the dose

,calculational models of Regulatory Guide 1.109 and is used to

calculate all maximum individual and population doses and

maximum individual organ doses from the SSES. A more detailed

description of the GASPAR code can be found in the GASPAR dose

code manuals dated October 17, 1975, and February 20, 1976. The

total nsaber of curies released for each radionuclide during the

tima period being evaluated must be supplied from the SSES

radiation monitoring program. The meteorological parameters

must be provided from the SSES meteorology program.



To evaluate the air dose from noble gas release rates, the
highest calculated annual average relative concentration for a

sector is selected from Table 3. This critical downwind secto
is the Mest sector with an annual dispersion factor of 2.6 x

-5 3
10 sec/m . The expected release rate of the principal noble
gas radionuclide, xenon-133, is 396 uCi/sec. The total release
in a calendar quarter would'be 7.9 x 10 seconds times

396 uCi/sec or 3. 13 x 10 uCi. To calculate the quarterly gamma
9

air dose due to the Xenon-133 release in the gaseous effluent,
Equation 12 in the OOCM should be used. The gamma air dose

factor (N~) from Table 2 for xenon-133 is 3.53 x 10 mrad/yr2

per uCi/m . Substituting these values in Equation 12, the

quarterly gamma air dose contribution from xenon-133 releases
from the SSES would be 0.9 mrad:

D ~ 3.17 x 10 ~r Hi (X/Q) Qi
sec

(Equation 12)

D ~ (3.17 x 10 ~r)(3.53 x 10 ~mrad/ r)(2.6 x 10 sec)
sec uCi/m m

s

X (3.13 x 10 uCi/qtr)

.9 mrad/quarter

To calculate the quarterly beta air dose due to the xenon-133

release in the gaseous effluent, Equation 13 in the OOCN should

be used. The beta air dose factor (Ni) froa Table 2 for
xenon-133 is 1.05 x 10 mrad/yr per uCi/m . Substituting these3

values in Equation 13, the quarterly beta air dose contribution
f~ xenon-133 releases froe the SSES would be 2.7 mrad:

Ob 3.17 x 10 ~ Ni (X/Q) Q'Equation 13)
sec v iv

0> (3.17 x 10 yr }(1.05 x 10s
mead/

r}(2.6 x 10 sec)

uCi/m m
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X,(3. 13 x 10 uCi/qtr) 2.7 mrad/quarter9

Since the beta air dose is greater than the gamma air'dose by a

,factor of 3 for xenon-133 and the dose limits are only a factor
of 2 greater for beta than galena radiation, the beta air dose

would be controlling for xenon-133, r eleases.

A.4 TOTAL OOSE

The total cumulative annual dose to any member of the public from
operations at the SSES should be determined by summing the critical organ
doses to real individuals from all three sources of radiation. Only the
maximum dose or dose commitment to a real individual needs to be

evaluated.

.4.1 ~Li id Ef 1

The cumulative dose to any member of the public due to liquid
effluents from the SSES should be determined from the LAOTAP

program used for evaluating the individual doses as stated in
Section A.3. 1 of this Appendix.

A.4.2 Gaseous Effluents

The cumulative dose to any member of the public due to gaseous

effluents from the SSES should be determined from the GASPAR

program used for evaluating the individual doses as stated in
Section A.3.2 of this Appendix.

A,4.3 Direct Radiation

The direct radiation to any member of the public due to
operations at the SSES should be determined from the
environmental monitoring program results.
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APPENDIX B

REPORTING RE UIREMENTS

B. 1 ANNUAL ENVIRONMENTAL OPERATING REPORT, PART B, RADIOLOGICAL

A report on the radiological environmental surveillance program for the
previous calendar year shall be submitted to the Director of the NRC

Regional Office (with a copy to the Director, Office of Nuclear Reactor
Regulation) as a separate document by Hay of each year. The period of
the first report shall begin with the date of initial criticality. The

reports shall include a summary (format of Table B-1), interpretations,
and an analysis of trends from the results of the radiological
environmental surveillance activities for the report period, including a

comparison with operational controls, preoperational studies (as
appropriate), and previous environmental surveillance reports and an

assessment of the observed impacts of the station operation on the
environment.

In the event that some results are not available, the report shall be

submitted noting and explaining the reasons for the missing results. The

missing data shall be submitted as soon as possible in a supplementary
report.

0K' z i989
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8.2 NONROUTINE RADIOLOGICAL ENVIRONMENTAL OPERATING REPORTS-

When the level of radioactivity in an environmental sampling medium
averaged over any quarterly sampling period exceeds the reporting level
given in Table 8-2, a written report shall be submitted to the Oirector
of the NRC Regional Office (with a copy to the Oirector, Office of
Nuclear Reactor Regulation) within 30 days from the end of the quarter.
If it can be demonstrated that the level is not a result of station
effluents (i.e., by comparison with control station or preoperational
data) a report need not be submitted, but an explanation shall be given
in the annual report.

When more than one of the radionuclides in Table 8-2 are detected in the
medium, the reporting level will have been exceeded if:

concentration I + concentration 2 + ... > 1
repor ng eve report ng eve

If radionuclides other than those in Table 8-2 are detected and are due
from station effluents, a reporting level is exceeded if the potential
annual dose to an individual is equal to or greater than the design
objective doses of 10 CFR Part 50. Appendix I. This report shall include
an evaluation of any release conditions, environmental factor, or other
aspects necessary to explain the anomalous result.
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TABLE B-1

SAHPLE ENVIRONHENTAL RADIOLOGICAl HONITORING PROGRAM ANNUAL SUMMARY

Reporting Period: 1/1/79 - 12/31/79

Hedium or Type and
Pathway Sawpled Total Nuaber

(Unit of of Analyses
Heasureaent Perforwed

Hean
Ran e

All Indicator Location with Highest
Lower Limit Locations Annual Hean

of Name,
Detection Hean Distance 8

LLO ~R Oi

Control Locations Number of
Nonroutine

Reported
Mean Ran e Measurements

Air Particulates

( 10 pCi/a ) Gross Beta 336 26.6(234/234) 1D2

(7.7-71) 3.7 mi N

29.9(52/52) 28.2(102/102)

(11-71) (9.8-64)

Air Iodine

(10 pCi/Na )

Gamwa 28
Be-7

Cs-137

1-131 160

0.6

1.5

81(20/20)
(37-130)

1.6(4/20)
(1.1-1.8)

- (0/109)

3D1 82(4/4)
3.2 mi NE (54-130)

N/A N/A

102 5.7(2/4)
3.7 mi NE (2.3-9.0)

85(8/8)
(51-140)

2.7(1/8)
(2.7)

-(0/51)

o e: e examp e a a are provided for illustrative purposes only.



TABLE 8-2

REPORTING LEVELS FOR NONROUTINE OPERATING REPORTS

~Anal sin

H-3

Hn-54

Fe-59

Co-58

Co-60

2n-65

Zr-Nb-95
I 1-131

Cs-134

Cs-137

Ba-La-140

Mater .

2 x 104~')

lx10
4 x 10

lx 10

3x10
3x10
4 x 102(b)

2

30

50

2 x 102(b)

Airborne Particulate
of Gases Ci

e'.9

10

20

Fish
Ci k wet

3x10
1 x10
3x10
1 x 10

2 x 10

1 x 10

2 x 10

Hilk
QCi~l

60

IO

3 „ 102(b)

Broad Leaf
Vegetation

Ci k wet

1x 10

1 x 10

2 x 10

C)
glln

For drinking water samples. This is 40 CFR Part 141 value.

Total for parent and daughter.

0



APPENOIX C

SITE SPECIFIC INFORMATION USED 8Y GASPAR CODE

1) The distance from the facility to the NE corner of the U.S. (Maine) in
miles 590 miles.

2) Fraction of year leafy vegetables are grown 0.33

3) Fraction of year cows are on pasture 0.60 (April-Nov.)

4) Fraction of crop from garden 0.76

5) fraction of daily intake of cows derived from pasture while on pasture
0.42

6) Absolute humidity over growing season ~9.0 m-

Relative humidity is 67.66 if 7 is supplied.

7) Average temper ature over gr owing season 60.2'p

8) Fraction of year goats are on pasture 0.60

9) Fraction of daily intake of goat from pasture while on pasture 0.75

10) Fraction of year beef cattle are on pasture 0.60

ll) Fraction of daily intake of beef cattle derived from pasture while on
pasture 0.55
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APPENDIX D

P C F C NFORMAT ON US D A TAP CO

1) Total discharge from all units: 22 cubic feet per second

2) 50-mile Population: 1,608,000

3) Blowdown Rate: 22 cubic feet per second

4) Total Annual Blowdown Volume: 6.94E8 cubic feet

5) Dose to Maximum Hypothetical Individual; Location Danville, PA

a. Shorewidth factor: .2
b. Dilution factors: 321.0
c. Transit time to drinking water intake: See Table 0-1

6) Sport Fish Harvest:

a. Zero to ten miles:

i. 7,000 kg/yr usageii. 219 dilutioniii. 2.9-hour transit time

b. Ten to twenty miles:

i. 8,500 kg/yr usageii. 263 dilutioniii. 6.8-hour transit time

c. Twenty to thirty miles:

i. 8,000 kg/yr usageii. 306 dilutioniii. 11.6-hour transit time

d. Thirty to forty miles:

i. 13,000 kg/yr usageii. 332 dilutioniii. 16.1-hour transit time

e. Forty to fiftymiles:

i. 6,800 kg/yr usage
ii. 361 dilutioniii. 20.8-hour transit time

r

v
DAT
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7) Population Drinking Water
Danville, PA (Closest active, drinking water supplier)

a. Population: 9,000 served
b. Dilution factor: 321.0
c. 'ransit time: See Table D-l

8) Population Shoreline (Recreation)

a. Zero to ten miles:

i. Usage: 354,000 manhours per yearii. 219 dilutioniii. 2.9-hour transit time
iv. Shorewidth factor: .2

b. Ten to twenty miles:

i. Usage: 268,800 manhours per yearii. 263 dilutioniii. 6.8-hour transit time
iv. Shorewidth factor: .2

c. Twenty to thirty miles:

i. Usage: 259,200 manhours per yearii. 306 dilutioniii. 11.6-hour transit time
iv. Shorewidth factor: .2

d. Thirty to forty miles:

i. Usage: 422,400 manhours per yearii. 332 dilutioniii. 16.1-hour transit time
iv. Shorewidth factor: .2

e. Forty to fiftymiles:

i. Usage: 211,200 manhours per year
ii.. 361 dilution
iii.- 20.8-hour transit time
iv. Shorewidth factor: .2

9) Population Boating:

a. Location: 0-10 miles
b. Usage: 96,000 manhours per year
c. Dilution: 219
d. 2.9-hour transit time

10) Biota Dose

a. Location: Plant discharge
b. Dilution: 5
c. . 1-hour transit time

!
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TABLE D-l

DILUTION FACTORS ANO TRANSIT TIMES FOR SSES EFFLUENTS TO DANVILLE, PA.

RIVER LEVEL DILUTIOH LEADING~SB V jKEIL igSL

TRANSIT TINES (HRS)

TRAILING
l;ggg

147.6
147.7
147.8
147.9
148.0
148.1
148.2
148.3
148.4
148.5
148.6
148.7
148.8
148.9
149.0
149.1
149.2
149.3
149.4
149.5
149.6
149.7
149.8
149.9
150.0
150.1
150.2
150.3

125
136
156
168
179
208
211
225
251
257
262
279
295
297
324
342

, 367
425
457
588
700
870
980

1000
1072
1174
1260
1285

70.7
68.7
66.8
64.8
61.1
59.2
57.2
45.9
40.7
35.5
34.5
33.8
33.0
31.4
30.5
29.5
26.9
25.0
23.0
21.5
20.0
16.5
15.9
15.3
14.7
14.5
14.2
13.5

76.3
74.3
72.3
70.3
66.5
64.4
62.3
52.4
46.8
41.2
40.0
39.2
38.3
36.4
35.4
34.3
31.3
29.3
27 ~ 2
25.6
24.0
20.5
19.9
19.3
18.7
18.5
18.2
17.5

143.5
141.2
138.9
136.5
131.9
129.6
127.2
112.9
106.3
99.7
95.6
92.9
90.2
84.0
80.4
76.7
66.7
59.7
52.7
46.8
40.8
27.5
25.9
24.3
23.7
23.7
23.7
22.5

*Mean Sea Level as measured at SSES.
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SAFETY EVALUATION COVERSHEET

pap f ok 3>

DCPt UfA

t- II. I'- Lq- - N.
OTHER 5 <0

SUSQUEHANNA STEAM ELECTRIC STATION
PENNSYLVANIA POWER' LIGHT COMPANY

0
EV.

~ 8 I-3o-9l

P ARED BY/,

DATE

REVIEWED BY/

DATE

APPROVED BY*/

DATE

PORC MTGr'i

*This signature of the Responsible Supervisor indicates approval of the safety
evaluation and confirms that interfaces with other disciplines, functional
groups, etc. have been considered and have been incorporated into the
evaluation as necessary. The Responsible Supervisor must be designated on
NDI-QA-9.1.1C.

A copy of the ACCEPTED Safety Evaluation must be forwarded to the Licensing
Group Supervisor.

NDI+A-9.1. 1A, Rev. 5
Page 1 of jf'4/90)
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sAFETY EYALNATEQN o oiL- IT-oog p to
e. ~p 3o

"IVSTRUCTIONS FOR COMPLETING NDI+A-9.1»1A
BEFORE AAVSWERING EACH QUESTION

I System/Procedure/Experiment Identification. (Name and Number)

D]P,SS W )vocqs,~ ~i+ ~<4 4 M iv~ ~A
«PP~'. 4- 4.~I-~F 4 v~)l, k4. W~(4- c'mi.Wim.
5p~loclg +is e A,(~ ie I «[i opo cP'o ol cevAA'
Lvvev+ a» 35Nc [voceoLAve ~)85 ass ooo»Iov( wt%. 4»

goto«55
II Description and Implications of Proposed Action. |c

A. Fully describe the action and its purpose.
B. Identify all the components that vill be affected.
C. List Safety Functions of affected components.
D. Describe potential effects on Safety Functions.
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III Qoes the proposed action increase" the probability of occurrence or the
consequences of an accident or malfunction of equipment important to
safety, as previously evaluated'n the SAR? (Include specific reference
to CESAR sections that are applicable.)

YES NO

Provide a discussion of the basis and criteria used in arriving at the
above conclusion.
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IU Does the proposed aotdoa treats a poasdbdldtp for aa ataddsat or

aalfnnction of a different type than any evaluated previously in the
SAR? (Include reference to specific FSAR sections applicabla.)

YES NO

Provide a discussion of the basis and criteria used in arriving at the
above conclusion.
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Does the proposed action reduce the margin of safety as defined in
the basis for any Technical Specification. (Include reference to specific
Technical Specification sections that are applicable.)

YES NQ

VI

Provide a discussion of the basis and criteria used in arriving at the
above conclusion.
~) I'ie g Z~„,m( g)~'J ~~4 ~ q)t;A(4 Q ~(~a

l)PiL +w4~: 9/f 9 9. (0 P/$ .(l. (. (, >/'4 ~ ) ~
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Does the proposed action involve a change in a Technical Specification?

YES NO

U "YES", NDI»QA-3.2.1 "Technical Specification Changes" applies. A "YES"
answer does not preclude activity up to a point )ust before it would
physically affect the functioning of the plant.

VII

Provide a discussion of the basis and criteria used in arriving at the
above conclusion. Zf appropriate, describe the extent of activity and whyit should be allowed to proceed prior to the Technical Specification
change.
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Does the proposed action create the need to make an application for
amendment to the license other than to Appends A?

YES NO

Provide a discussion of the 4asis and criteria used in arriving at the
above conclusion.
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ADDITIONAL SPECIFTC EVALUATION CRITERIA FOR MODIFICATIONS
CONCERNING RADIOACTIVE WASTE SYST fS

NOTE: For radioactive waste systems, the appropriate portions cf 'OCFR 20,
30, 50, 71 and l00, the Technical Specifications and 40CFR ~ 90 are
applicable. s»~ KvtuaeI.

DATE

I psIW Icg,

Does the modification conflict with the following guidelines:

C ~

",eDI-QA-8.2.5, "Quality Assurance Requirements for Radwaste Management
[Group D Augmentedj Systems"

Yes No I/ N/A Because:
I'c k4. NsI;t» Aucsio >au
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Net'ioB'P 0 Mq~4l. ~B(l 4 f"v+~~ 4 ~~ Wo((4 ".Y

t'~~HQc 'e~tqq t'"I
p (.He') C t,5+4 ~<> 6 pi~~~~ <g~~~

FSAR Chapters 11J2 "Liquid Waste Management Systems," 11.3 Gaseous (~Q
Waste Management Systems" and lle4 "Solid Waste Management System"

e

Yas No J N A Because:
atua I/veyoIaci ~'c» Ii IlW IcdlII~kw (is&(i+

OVBll ~ q~/ot~ Cgy a» ~ 5b g ~
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'l'Y

BtjIaa~osout- is BtAAo <kl iu ISBN. &~Is Il.l, Li
WaA IB. ~'fBW

FSAR Chapter 11.5 "Process and Effluent Radiological Monitoring and
Sampling Svstems"

Yes No + N/A Becau e:
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2. Are c e ra ological consequences of unexpected and uncontrolled releases
of radioactivitv that 's stored or transferred in a vaste system a large
raction of the 10CFR 100 guidelines, i.ee s 0.5 rem vhole body, 1.5 rem

thyroid from gaseous releases, and greater than the radionuclide
concentrations of 10CPR 20, Appendix B, Table EI, Column 2 from liqu'd
releases at the nearest water supplies (See FSAR section 15.7.3 for more
details).

Yes Hc ~ N/A 'ecause:

sB4[ ja pi ~ ~ pYBLuf)"t'
QgtI
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~; ee,I uiABQ ~~a gP~
PREPARED BY:

dh l ~ t gp~g2
am /Title/Date

~ *ACCEPTED BY:

Responsible Supervisor/Date

*This signature indicates acceptance of the evaluat'on and confirms that
interfaces vith other disciplines, functional groups, etc. have been considered
and have been incorporated into the evaluation as necessary.

'A|DZ-QA-9.1e1B, ReV. 1 (9/83)
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January 13, 1992

PE.'ft' L *T1
f.:

cc: H.G. Stanley S&A-4
E.W. Figard S&A-1
T.C. Dalpiaz S&A-3
G.J. Kuczynski S&A-2
L.D. O'eil S&A-4
T.R. Markowski TSC
Shift Supv. Dist. OPS

C.D. Markley Chem
B.E. Rhoads Chem
D.P. Birckbichler Chem
T.J. Ball Chem
D.R. D'Angelo Chem
D.J. Morgan A6-2
D.L. Hagan Eff
J.M. Hettinger RW
M.J. Sawicki Eff
Corresp. File Chem
DCC File „S&A-1

H.J. Palmer

SVSQUKIANNASTEQvf ELECTRIC STATION
RADWASTE PROCESSING CHANGES

4

Attached is a LRW processing evaluation by Tim Ball. It recommends:

~ Requiring Plant Superintendent or Duty Manager approval for the return to the plant of out-
of-spec LRW sample tanks.

~ . Requiring Plant Superintendent or Duty Manager approval to reprocess out-of-spec sample
tanks.

~ Discharging chem waste and CST berm water without processing it through the LRW filter
or demin.

We'e in the process of making the necessary procedure and plant changes to accomplish these
recommendations and would like your thoughts on the issue in advance.

R.A. reslin

RA8/kmc

PENNSYLVANIA POWER 8 LIGHT COMPANY





sApgTy KvprtvtSTS;mv aP Nt- qt -os~

ttt ~f)s
The repeat iNPO Chemistry finding was essentially based on less than indusny standard reactor
water chemistry performance at SSES. As a first step to minimize the radwaste impact on unit
reactor chemistry performance, the Chemistry Department is recommending three actions:

(l) Radwaste sample tanks out-of-specification on Chemistry analysis willnot be returned to the
CST. Approval to return out-of-specification sample tanks to the CST will be obtained
through the Duty Manager or Superintendent of Plant under exceptional circumstances.

(2) Radwaste sample tanks outwf-specification on Chemistry analysis willnot be reprocessed to
the radwaste collection tanks. Approval to reprocess outwf-specification sample tanks will
be obtained through the Duty Manager or Superintendent of Plant under exceptional
circumstances.

These two (2) recommendations mean that out-of-specification sample tanks will be
discharged to the river unless specific approval is obtained to do otherwise.

(3) Allwater now processed through the chemical waste system willbe discharged to the river
after appropriate treatment through the atmospheric demineralizer (or other necessary vendor
supplied equipment). At present,'ormal chemical drains and the CST berm water are
processed through the chemical waste system.

The necessary procedure and equipment changes to proceed with these recommendations are not
presently in place. Work willproceed to make the necessary changes shortly after release of this

~

~

~

~

letter.

The above recommendations are supported by the following basis. Review of Unit 1 and Unit
2 reactor water daily performance indicates that Unit 1 performance is degraded significantly by
returning radwaste to the Unit 1 CST. About 100,000 gallons/day on average are returned to the
CST or about five (5) sample tank sets. Unit 1, therefore, experiences as many as five (5) reactor
water transients in a day as a result of returning sample tanks that are within specification.
Continuous Unit 1 reactor water conductivity plots support this conclusion. Unit 2 continuous
reactor water conductivity plots do not show near the number or magnitude of transients as Unit l.
To further complicate this situation by returning tanks out-of-specification will prevent us from
meeting our long term Chemistry Performance Goals.

In 1991, an average of about 90,000 gallons/month of out-of-specification sample tank water was
reprocessed. Reprocessing seldom improves quality via removal of containinants. Improvement
of sample tank quality is often obtained via dilution not removaL Since radwaste total input
averages about 3 million gallons/month, discharging the water to the river that was reprocessed
would not significantly impact our recycle goals. Our 1991 recycle goal was 88% and 94% was
actually recycled. Reprocessed water was about 3% of radwaste input in 1991.
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fn 199 1, an average of about 60,000 gallons/month was processed through chemical waste (chemical
waste drains and CST berm water). From analysis data on the chen>ical waste stream, it is clear
that a significant portion of the radwaste contaminants are in this stream, particularly organic
contaminants. Presently the chemical waste is processed through an atmospheric demineralizer
(vendor supplied) to the LRW collection system for further processing through the LRW filter and
demineralizer to the sample tanks for return to the CST. An average of about 85,000 gallons/month
was discharged from the sample tanks as a result of high nitrates in 1991. This amount is about
half of the total water discharged per month. Historically, the high nitrates are a result of organic
material in the chemical waste stream. Nitrate problems have been tied to times the atmospheric
demineralizer is in service. Since the amount of water discharged as a result of running the
atmospheric demineralizer (85,000 gallons/month) is greater than the actual water processed through
the demineralizer (60,000 gallons/month) our present operating practice is creating more discharge
than simply discharging chemical waste directly without routing to the collection system. This
occurs because our operating practice simply dilutes the chemical waste contaminants in the
atmospheric demineralizer discharge for later discharge to the river in a larger volume. For these
reasons, recommendation (3) is to discharge the chemical waste to the river without processing
through the radwaste filterand demineralizers. This approach has several advantages. It simplifies
radwaste processing and avoids contaminating the LRW filters and demineralizers with a large
portion of the organic contaminants in LRW. This should extend service lifeof the LRW filters and
demineralizer. The approach should decrease. the amount of volume discharged from LRW to the
river as well as increase the amount of contaminants discharged to the river rather than returning
these contaminants to the CST. This new strategy should produce reactor water chemistry
improvements, particularly on Unit 1. Lastly, much of the water that was reprocessed was likely
a result ofreturning chemical waste to the collection systems. The amount of reprocessed water that
was recommended for discharge to the river as a result of recommendation (2) should also be
reduced by following the new strategy, recommendation (3).

The details of discharging the chemical waste stream to the river have not yet been worked out.
The most promising idea is to provide a method to route the atmospheric demineralizer discharge
to the LRW evaporator distillate sample tank. This tank is a design discharge location to the river.
The Chemistry Department is pursuing this option at this time.

Timothy . 1

TJB/kmc
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February 4, l992

R. A. Braslin SSKS/PT

SUSQUEHANNA STEN ELECTRIC STATION
CALCULATION OF LIQUID ISOTOPE SAMPLING LIMITS!
USE OF ATNSPHERIC 09lINKRALIZKRSYSTN
CCN 741326 FILE R9 3
P

Attached please find the calculation of 11quid isotope offsiti dose consequences
ertain1ng to use of the atmospher)c daeineralizer systei, as requested. The
ases and calculations 1n this subaittal have been discussed with and approved

by e supervision and SSES Chemistry.

If you have any quest1ons, p'lease feil free to call Ie at KTN 220-4721.

P4c~~
o ir . arc ay

rkb/maa099a(25)

Attachment

cc: K. E. Shank
K. P. Ziolkowsk1
L. K. Vnuk
R. L. Ooiy
I. H. Carson

'T. 4. 161
J. N. Hettinger
Qps. Tech. Calc. File
SRNS Corresy. Fil~

A9 3
SSES/PT
SSES/PT
A9-3
AQ-3
SSES/PT
SSES/PT
AQ-3
A6-2


