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SECTION 1
EXECUTIVE SUMMARY

The Annual Radioactive Effluent Release Report is a detailed description of gaseous and liquid
radioactive releases from the Clinton Power Station (CPS) and the resulting radiation doses for the
period from January 1, 1999 through December 31, 1999. This report includes a detailed
meteorological section that provides the weather history of the area during this period. This information
is used to calculate the dose to the public.

The report also includes a summary of the amounts of radioactive material contained in solid waste that
is packaged and shipped for offsite disposal at federally approved burial facilities. In addition, this
report notifies the U.S. Nuclear Regulatory Commission (NRC) staff of changes to CPS's Offsite Dose
Calculation Manual (ODCM) and exceptions to the CPS effluent monitoring program that must be
reported per ODCM Remedial Requirements 2.7.1.b and 3.9.2.b.

The NRC requires that nuclear power stations be designed, constructed, and operated in such a way to
maintain the amount of radioactive material in effluent releases to unrestricted areas As Low As
Reasonably Achievable (ALARA). To assure these criteria are met, the NRC has established limits
governing the release of radioactivity in effluents.

CPS operated in compliance with established federal limits during this report period. The maximum
radiation dose delivered to the inhabitants of the area surrounding CPS, due to radioactivity released
from the station, was 5.61E-04 mrem. The radiation dose to the public in the vicinity of CPS was
calculated by using the concentration of radioactive nuclides in each release and the weather conditions
at the time of the release. The dose from CPS gaseous effluents was only a small fraction of the limit
for the maximum exposed member of the public. There were no liquid releases in 1999. Consequently,
there was no dose to the public from the liquid pathway.



SECTION 2
INTRODUCTION

Clinton Power Station is located in Harp Township, DeWitt County approximately six miles east of the
city of Clinton in east-central lllinois. Clinton Power Station is a 985 megawatt gross electrical power
output boiling water reactor. The generating unit was supplied by General Electric, Sargent and Lundy
Engineers served as architect-engineer, and Baldwin Associates was the constructor.

Construction of CPS began in the mid 1970's. Fuel load began in September of 1986 with initial
criticality achieved on February 27, 1987. Commercial operation commenced in April 1987 and the
reactor reached 100% power for the first time on September 15, 1987.

CPS releases airborne effluents via two gaseous effluent release points to the environment. the
Common Station Heating, Ventilating, and Air Conditioning (HVAC) Stack and the Standby Gas
Treatment System (SGTS) Vent (see Figure 1). Each release point is continuously monitored and a
program of periodic sampling and analysis is conducted as specified in the ODCM.

CPS releases liquid effluents in the batch mode. Each release is sampled and analyzed prior to
release. Liquid effluents, (variable from 10-60 gallons per minute (GPM) or 50-300 GPM depending
upon the amount of activity in the discharge), combine with Plant Service Water flow (minimum of
approximately -5000 GPM) and Plant Circulating Water flow (0-567,000 GPM) in the seal well prior to
entering the 3.4 mile discharge flume to Lake Clinton (see Figure 2).

Processing and Monitoring

CPS strictly controls effluents to ensure radioactivity released to the environment is minimal and does
not exceed federal release limits. Effluent controls include the operation of radiation monitoring
systems in the plant as well as offsite environmental sampling and analysis programs. In-plant radiation
monitoring systems are used to provide a continuous indication of radioactivity in effluent streams.
Some are also used to collect particulate and radioiodine samples. Radioactive effluent related
samples are analyzed in a laboratory to identify the specific concentration of radionuclides being
released. Sampling and analyses provide a more sensitive and precise method of determining effluent
composition to complement the information provided by real-time radiation monitoring instruments.

Beyond the plant itself, a Radiological Environmental Monitoring Program (REMP) is maintained in
accordance with Federal Regulations. The basic purpose of the REMP program is to assess the
radiological impact on the environment due to the operation of the Clinton Power Station. Implicit in this
purpose is the federal regulatory requirement to trend and assess radiation exposure rates and
radioactivity concentrations that may contribute to dose to the public. The program consists of two
phases, pre-operational and operational. During the pre-operational phase of the program, the baseline
for the local radiation environment was established. The operational phase of the program includes the
objective of making confirmatory measurements to verify that the in-plant controls for the release of
radioactive material are functioning as designed. Assessment of the operational impact of CPS on the
environment is based on data collected since initial reactor criticality.



Figure 1
CPS AIRBORNE EFFLUENT RELEASE POINTS
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Figure 2
CPS WATERBORNE EFFLUENTS RELEASE PATHWAY
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Exposure Pathways

Radiological exposure pathways are the means by which people may become exposed to radioactivity
released from nuclear facilities. The major pathways of concern are those which could cause the
highest calculated radiation dose. These pathways are determined from the type and amount of
radioactivity released, the environmental transport mechanism, and how the plant environs are used
(i.e., residence, gardens, etc.). The environmental transport mechanism includes the meteorological
characteristics of the area which will be defined by wind speed and wind direction at the time of the
release. This information is used to evaluate how the radionuclides will be distributed in the area. The
most important factor in evaluating the exposure pathway is the use of the environment by the people
living around CPS. Factors such as location of homes in the area, use of cattle for milk and meat, and
the growing of gardens for vegetable consumption are very important considerations in evaluating
exposure pathways. Figure 3 illustrates the various effluent exposure pathways considered.

The radioactive gaseous effluent exposure pathways include direct radiation, deposition on plants and

soil, and inhalation by animals and humans. The radioactive liquid effluent exposure pathways include
fish consumption and direct exposure from the lake.

Dose Assessment

Whole body radiation involves the exposure of all organs in the human body to ionizing radiation. Most
background radiation exposures consist of whole body exposure although specific organs can receive
radiation exposure from distinct radionuclides. These radionuclides enter the body through inhalation
and ingestion and seek different organs depending on the nuclide. For example, radioactive iodine
selectively concentrates in the thyroid, radioactive cesium collects in muscle and liver tissue, and
radioactive strontium in mineralized bone.

The total dose to organs from a given radionuclide also depends on the amount of activity in the organ
and the amount of time that the radionuclide remains in the body. Some radionuclides remain for very
short periods of time due to their rapid radioactive decay and/or elimination rate from the body, while
others may remain longer.

The radiation dose to people in the area surrounding CPS is calculated for each release using the
concentrations of radioactive material and the weather conditions present at the time of the release.
The dose is calculated in all sixteen geographical sectors surrounding CPS and takes into account the
location of the nearest residents, vegetable gardens producing broad leaf vegetables, dairy and meat
animals in all sectors. The calculated dose also uses the concept of a "maximum exposed individual"
and "standard man", and the maximum use factors for the environment, such as how much milk an
average person drinks and how much air that person breathes in a year.

Section 6 contains more detailed information on dose to the public.

Gaseous Effluents

Gaseous effluent radioactivity released from CPS is classified into two categories, 1) noble gases, and
2) 1-131, 1-133, H-3, and all radionuclides in particulate form with half-lives greater than eight days.
Noble gases, such as xenon and krypton, are biologically and chemically non-reactive; these
radionuclides cause external radiation exposure. 1-131, 1-133, H-3, and radionuclides in particulate form
with half-lives greater than eight days are the major contributors to internal dose.



Liquid Effluents

Liquid effluents may come from two sources at CPS. The first source is effluent from the Radioactive
Waste Treatment System. This water is demineralized prior to release. Samples are taken after the
tank has been allowed to adequately recirculate. The second source is from heat exchanger leaks
found in closed cooling water systems that service radioactively contaminated systems. These
releases are considered abnormal releases. As a matter of station management commitment, CPS
strives to be a zero-liquid discharge plant.

Solid Waste Shipments

In order to reduce the radiation exposure to personnel and maintain the ALARA concept, the NRC and
the Department of Transportation (DOT) have established limits on the types of radioactive waste and
the amount of radioactivity that may be packaged and shipped offsite for burial or disposal. To ensure
that CPS is complying with these regulations, the types of waste and the radioactivity present are
reported to the NRC.
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FIGURE 3
EFFLUENT EXPOSURE PATHWAYS
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SECTION 3
SUPPLEMENTAL INFORMATION

i REGULATORY LIMITS

The NRC requires nuclear power plants to be designed, constructed and operated in such a way that
the radioactivity in effluent releases to unrestricted areas is kept ALARA. To assure these criteria are
met, each license authorizing nuclear reactor operation includes the Offsite Dose Calculation Manual
(ODCM) governing the release of radioactive effluents. The ODCM designates the limits for release of
effluents, as well as the limits for doses to the general public from the release of radioactive liquids and
gases. These limits are taken from Code of Federal Regulations (CFR), Title 10, Part 50, Appendix |
(10CFR50 Appendix 1), Title 10 of the Code of Federal Regulations, Part 20 (10CFR20), and Title 10 of
the Code of Federal Regulations, Part 20, Appendix B, Table 2, Column 2. Keeping releases within
these operating limits demonstrates that the ALARA principle is being met. These ALARA limits are a
fraction of the dose limits established by the Environmental Protection Agency (EPA). In its
Environmental Dose Standard of 40CFR190, the EPA established dose limits for members of the public
in the vicinity of a nuclear power plant. These dose limits are:

- Less than or equal to 25 mrem per year to the total body.
- Less than or equal to 75 mrem per year to the thyroid.
- Less than or equal to 25 mrem per year to any other organ.
Specific limit information is given below.
A. Gaseous Effluents
1. In accordance with Title 10 of the Code of Federal Regulations (CFR), Part 20, the
maximum permissible concentrations for gaseous effluents shall not exceed the values
given in 10CFR20, Appendix B, Table 2, Column 1. To ensure these concentrations

are not exceeded, dose rates due to radioactive materials released in gaseous
effluents from the site to areas at and beyond the site boundary shall be limited to the

following:
a. Noble gases
- Less than or equal to 500 mrem/year to the total body.
- Less than or equal to 3000 mrem/year to the skin.
b. [-131, 1-133, H-3, and all radionuclides in particulate form with half-lives greater

than eight days:

- Less than or equal to 1500 mrem/year to any organ.

12



In accordance with Title 10 of the Code of Federal Regulations, Part 50, Appendix |, air
dose due to noble gases released in gaseous effluents to areas at and beyond the site
boundary shall be limited to the following:

a. Less than or equél to 5 mrad for gamma radiation and less than or equal to 10
mrad for beta radiation during any calendar quarter.

b. Less than or equal to 10 mrad for gamma radiation and less than or equal to 20
mrad for beta radiation during any calendar year.

In accordance with 10CFR50, Appendix |, dose to a member of the public
(from 1311 133 34 and all radionuclides in particulate form with half-lives greater than

eight days) in gaseous effluents released to areas at and beyond the site boundary shall
be limited to the following values:

a. Less than or equal to 7.5 mrem to any organ, during any calendar quarter.

b. Less than or equal to 15 mrem to any organ, during any calendar year.

B. Liquid Effluents

1.

The concentration of radioactive material released in liquid effluents to unrestricted
areas shall be limited to ten [10] times the concentrations specified in Title 10 of the
Code of Federal Regulations, Part 20, Appendix B, Table 2, Column 2, for
radionuclides other than dissolved or entrained noble gases. For dissolved or entrained
noble gases, the concentration shall be limited to 2.0E-04 microCuries per milliliter total
activity.

The dose or dose commitment to a member of the public from radioactive materials in
liquid effluents released to unrestricted areas shall be limited to:

a. Less than or equal to 1.5 mrem to the total body and less than or equal to 5
mrem to any organ during any calendar quarter.

b. Less than or equal to 3 mrem to the total body and less than or equal to 10
mrem to any organ during any calendar year.

Il AVERAGE ENERGY

The CPS ODCM limits the dose equivalent rates due to the release of fission and activation gases to
less than or equal to 500 mrem per year to the total body and less than or equal to 3000 mrem per year
to the skin. These limits are based on dose calculations using actual isotopic concentrations in our

effluent streams, and are not based upon gross count monitors.

Therefore, the average beta and

gamma energies (E) for gaseous effluents as described in Regulatory Guide 1.21, "Measuring,
Evaluating, and Reporting Radioactivity in Solid Wastes and Releases of Radioactive Materials in Liquid
and Gaseous Effluents from Light-Water-Cooled Nuclear Power Plants", are not applicable.

13



MEASUREMENT AND APPROXIMATIONS OF TOTAL RADIOACTIVITY

Fission and Activation Gases

1. Gas samples are collected weekly and are counted on a high purity germanium
detector (HPGe) for principal gamma emitters. The HVAC and SGTS release points
are continuously monitored, and the average release flow rates for each release point
are used to calculate the total activity released in a given time period.

2. Tritium is collected by passing a known volume of the sample stream through a gas
washer containing a known quantity of demineralized water. The collected samples are
distilled and analyzed by liquid scintillation. The tritium released was calculated for
each release point from the measured tritium concentration, the volume of the sample,
the tritium collection efficiency, and the stack exhaust flow rates.

lodines

lodine is continuously collected on a charcoal cartridge filter via an isokinetic sampling
assembly on each release point. Filters are normally exchanged once per week and analyzed
on an HPGe system. The daily average flow rates for each release point are averaged for the
duration of the sampling period and these results, along with isotopic concentrations, are used
to determine total activity released during the time period in question.

Particulates

Particulates are continuously collected on a filter paper via an isokinetic sampling assembly on
each release point. Filters are normally exchanged once per week and analyzed on an HPGe
system. Flow rates and total activity are determined in the same manner as for iodines.

Liquid Effluents

Each tank of liquid radwaste is recirculated for at least 2 tank volumes, sampled, and analyzed
for principal gamma emitters prior to release. Each sample tank is recirculated for a sufficient
amount of time prior to sampling to ensure that a representative sample is obtained. Samples
are analyzed on an HPGe system and release permits are generated based on the values
obtained from the isotopic analysis and the most recent values for 3y, gross alpha, Fe, 8gr
and *°Sr. An aliquot based on release volume is saved and added to composite containers.
The concentrations of composited isotopes and the volumes of the releases associated with
these composites establish the proportional relationships that are then utilized for calculating
the total activity released for these isotopes.

14



V.

DESCRIPTION OF ERROR ESTIMATES

Estimates of measurement and analytical error for gaseous and liquid effluents are calculated as
follows:

ET=\/[(E1)2 + ()7 + (€, )]

where, ET = total percent error
E,...E_= percent error due to calibration standards, laboratory analysis, instruments,

sample flow, etc.
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SECTION 4
RADIOACTIVE EFFLUENT DATA

Data Period: January 1, 1999 - December 31, 1999

TABLE 1
GASEQOUS EFFLUENTS - Summation Of All Releases

Continuous Mode

Units Quarter Quarter Quarter Quarter | Est. Total
1 2 3 4 Error, %
A. Fission & Activation Gases
1. Total Release Ci | 0.00E+01 | 0.00E+01 | 0.00E+01 | 1.96E-05 30 |
2. Average release uCifsec | o 00E+01 | 0.00E+01 | 0.00E+01 | 3.80E-05
rate for period
3. Percent of % }
oo 0.00E+01 | 0.00E+01 | 0.00E+01 | (113.53E-11
(212.01E-09
B. lodines
1. Total lodine-131 Ci [ 0.00E+01 | 0.00E+01 | 5.41E-06 | 1.25E-05 31|
2. Average release nCilsec | 5 00E+01 | 0.00E+01 | 1.77E-06 | 3.55E-06
rate for period
3. Percent of %
oot 0.00E+01 | 0.00E+01 | 1.23E-04 | 2.83E-04
C. Particulates
1. Particulates with Ci | 0.00e+01 | 2.62E-06 | 8.65E-07 | 5.90E-05 24
half-lives >8 days _
2. Average release uCifsec | o 0oE+01 | 2.36E-07 | 1.61E-07 | 1.75E-04
rate for period
3. Percent of % . .
oo ot 0.00E+01 | 1.57E-03 | 1.59E-05 | 1.75E:04
4. Gross alpha Ci | 500807 | 2.956-07 | 7.32E-07 | 8.19E-07
radioactivity
D. Tritium
1. Total Release Ci | 9.06E-01 | 6.35E-01 | 4.96E+00 | 8.66E+00 | 105 |
2. Average release uCifsec | 493g.01 | 7.64E-02 | 4.358-01 | 7.57E-01
rate for period ,
3. Percent of %
o 1.26E-03 | 8.80E-04 | 6.87E-03 | 1.20E-02

[1] Percent of annual gamma air dose limit

[2] Percent of annual beta air dose limit
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TABLE 2

CLINTON POWER STATION
GASEOUS EFFLUENTS - Nuclides Released

YEAR: 1999
Mixed Mode Release X
Elevated Release Continuous Mode X
Ground-Level Release Batch Mode
o . Units Quarter Quarter Quarter Quarter
A. Fission Gases 1 2t 3 42
Kr-85 Ci 0.00E+01 0.00E+01 0.00E+01 1.96E-05
Total Ci 0.00E+01 0.00E+01 0.00E+01 1.96E-05
B. lodines'"
1-131 Ci 0.00E+01 0.00E+01 5.41E-06 1.25E-05
1-133 Ci 0.00E+01 1.62E-05 3.88E-05 4.60E-05
1-135 Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Total Ci 0.00E+01 1.62E-05 4.42E-05 5.85E-05
C. Particulates'”
Sr-89 Ci 0.00E+01 0.00E+01 8.54E-07 8.91E-08
Sr/Y-90 Ci 0.00E+01 2.62E-06 1.08E-08 2.88E-07
Cr-51 Ci 0.00E+01 0.00E+01 0.00E+01 5.86E-05
Gross Alpha Ci 5.92E-07 2.95E-07 7.32E-07 8.19E-07
Others (specify) Ci N/A N/A N/A N/A
Ci N/A N/A N/A N/A
Total for Period Ci 5.92E-07 2.92E-06 1.60E-06 5.98E-05
D. Tritium!" [ Ci [ 9.06E-01 | 6.35E-01 | 4.96E+00 | 8.66E+00

] Ten times the values found in 10CFR20 Appendix B, Table 2, Column 2 are used for all ECL
calculations. For dissolved and entrained noble gases, the concentration is limited to 2.00E-04
microCuries/cc total activity.

@ It should be noted that the lower the actual sample activity is with respect to background activity,
the greater the counting error. Large errors are reported for the various components of CPS

gaseous effluents because of consistently low sample activity.

17




TABLE 3

RADIOACTIVE GASEOUS WASTE LLD VALUES

TYPE OF ACTIVITY Lower Limit of Detection
ANALYSIS (LLD)? (uCilcc)
Principal Gammpa Emitters, <1.00E-04
[Noble Gases]
H-3° <1.00E-06
d
1-131 <1.00E-12
d
1-133 <1.00E-10
Principal Gamgnea Emitters, <1.00E-11
[Particulates]
Sr-89, Sr-90° <1.00E-11
Gross Alphaf <1.00E-11

Table 3 Notations

*The LLD is defined, for purposes of these specifications, as an“a priori” determination of the smallest
concentration of radioactive material in a sample that will yield a net count, above system background,
that will be detected with 95% probability and with only 5% probability of falsely concluding that a blank

observation represents a "real" signal.

For a particular measurement system, which may include radiochemical separation:

4.66 -5,

LLD =
E-V.

2.22x10%.Y -

18



Table 3 Notations (cont’d)

Where:

LLD is the "a priori" lower limit of detection as defined above, as microCuries per unit
mass or volume,

sp 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 disintegration,

V is the sample size in units of mass or volume,

2.22 x 106 is the number of disintegrations per minute per microcurie,

Y is the fractional radiochemical yield, when applicable,

A is the radioactive decay constant for the particular radionuclide (sec‘1) and

At for plant effluents is the elapsed time between the midpoint of sample collection and
the time of counting (sec).

Typical values of E, V, Y, and At should be used in the calculation.
It should be recognized that the LLD is defined as an a priori (before the fact) limit representing the
capability of a measurement system and not as an a posteriori (after the fact) limit for a particular
measurement.
bThe principal gamma emitters for which the LLD specification applies include the following
radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and Xe-138 in noble gas releases and Mn-54,
Fe-59, Co-58, Co-60, Zn-65, Mo-99, |-131, Cs-134, Cs-137, Ce-141, and Ce-144 in iodine and
particulate releases. This list does not mean that only these nuclides are to be considered. Other
gamma peaks that are identifiable, together with those of the above nuclides, shall also be analyzed
and reported in the Radioactive Effluent Release Report.
cWeekly grab sample and analysis
d
Continuous charcoal sample analyzed weekly
*Continuous particulate sample analyzed weekly

f
Composite particulate sample analyzed monthly

gComposite particulate sample analyzed quarterly

19



TABLE 4

WATERBORNE EFFLUENTS - Summation Of All Releases

Data Period: January 1, 1999 through December 31, 1999

Est.
Units Quarter Quarter Quarter Quarter Total
1 2 3 4 Error,
%
A. Fission & Activation Products
1. Total Release* Ci 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01 N/A j
2. Average diluted uCifmL N/A N/A N/A N/A
concentration
during period
3. Percent of % N/A N/A N/A N/A
ODCM Limit
B. Tritium
1. Total Release Ci 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01 NA |
2. Average diluted uCi/mL N/A N/A N/A N/A
concentration :
during period
3. Percent of % N/A N/A N/A N/A
ODCM Limit
C. Dissolved and Entrained Gases
1. Total Release Ci 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+0O1 N/A |
2. Average diluted pCi/mL N/A N/A N/A N/A
concentration
during period
3. Percent of ODCM % N/A N/A N/A N/A
Limit
D. Gross Alpha Radioactivity
Gross alpha Ci 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01 N/A
radioactivity
E. Volume of Waste Liters 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+O01 N/A
Released (prior to
dilution)
F. Volume of dilution Liters 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01 N/A
water used during
period

* There were no liquid radwaste releases from CPS in 1999.
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TABLE 5

WATERBORNE EFFLUENTS - Nuclides Released "

Data Period: January 1, 1999 - December 31, 1999

All Modes
| Continuous Mode [ | [ Batch Mode X ]

Nuclide Units Quarter 1 | Quarter 2 | Quarter 3¥! | Quarter 4“
A. H-3 Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
B. Fission and Activation Products
Sr-89 Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Sr-90 Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Cs-134 Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Cs-137 Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
-131 Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Co-58 - Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Co-60 Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Fe-59 Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Zn-65 Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Mn-54 Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Cr-51 Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Zr/Ni-95 Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Mo-99 Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Tc-99m Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Ba/La-140 Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Ce-141 Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Ce-144 Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
N/A Ci N/A N/A N/A N/A
N/A Ci N/A N/A N/A N/A
N/A Ci N/A N/A N/A N/A
N/A Ci N/A N/A N/A N/A
N/A Ci N/A N/A N/A N/A
N/A Ci N/A N/A N/A N/A .

Total Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
C. Dissolved and Entrained Noble Gases
Xe-133 Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Xe-135 Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01

Total Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01

M A value corresponding to ten times the values found in 10CFR20 Appendix B, Table 2, Column 2 are
used for all ECL calculations. For dissolved and entrained noble gases, the concentration is limited
to 2.00E-04 microcuries/mL total activity.

@ An entry of 0.00E+01 does not represent the absence of a radionuclide but indicates that the MDA
concentration of the nuclide was below the LLD value listed in Table 6.

There were no liquid radwaste releases from CPS in 1999.
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TABLE 6

RADIOACTIVE LIQUID WASTE LLD VALUES

TYPE OF ACTIVITY ANALYSIS Lower Limit of Detection (LLD)?
(1Ci/mL)
b

Principal Gamma Emitters <5.00E-07
1-131 <1.00E-06
Dissolved and Entrained Gases <1.00E-05
(Gamma Emitters) ©

H-3 <1.00E-05
Gross Alpha <1.00E-07
Sr-89, Sr-90 <5.00E-08
Fe-55 <1.00E-06

Table 6 Notations

“The LLD is defined, for purposes of these requirements, as the smallest concentration of radioactive
material in a sample that will yield a net count, above system background, that will be detected with
95% probability with and only 5% probability of falsely concluding that a blank observation represents a
"real" signal. :

For a particular measurement system, which may include radiochemical separation:

4.66-s,
E-V-222x10%-Y - *

LLD =
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Table 6 Notations (cont’d)

Where:

LLD is the “a priori" lower limit of detection as defined above, as microcuries per unit
mass or volume,

sp 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 disintegration,

V is the sample size in units of mass or volume,

2.22 x 108 is the number of disintegrations per minute per microcurie,

Y is the fractional radiochemical yield, when applicable,

A is the radioactive decay constant for the particular radionuclide (sec‘1) and

A, for plant effluents is the elapsed time between the midpoint of sample collection and
the time of counting (sec).

Typical values of E, V, Y, and At should be used in the calculation.

it should be recognized that the LLD is defined as an a priori (before the fact) limit representing the
capability of a measurement system and not as ana posteriori (after the fact, MDA) limit for a particular
measurement.

bThe principal gamma emitters for which the LLD requirement applies include the following
radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141, and Ce-144 shall
also be measured, but with an LLD of 5 x 10-6. This list does not mean that only these nuclides are to
be detected and reported. Other gamma peaks that are measurable, together with those of the above
nuclides, shall also be analyzed and reported in the Radioactive Effluent Release Report.

“Dissolved and entrained gases are: Xe-133, Xe-135, Xe-138, Kr-85m, Kr-87, and Kr-88.
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BATCH RELEASES

There were no batch liquid or gaseous releases in 1999.
A Batch Liquid Releases: 1999

1. Number of batch releases:

2. Total time period for batch releases:

3. Maximum time period for batch release:

4. Average time period for batch release

5.  Minimum time period for batch release:

6. Average stream flow during periods of release:
7. Total waste volume:

8. Total dilution volume:
B. Batch Gaseous Releases: 1999

1. Number of batch releases:

2. Total time period for batch releases:

3.  Maximum time period for batch release:
4. Average time period for batch release

5.  Minimum time period for batch release:
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ABNORMAL RELEASES

Information concerning abnormal radioactive liquid and gaseous releases is presented below
for the year 1999. There were no abnormal or unplanned liquid or gaseous releases from CPS
in 1999.

Liquid Releases

Number of Abnormal Liquid Releases: 0

Activity Released [Ci]

Nuclides Activity [Ci]
N/A 0.00E-01
N/A 0.00E-01
N/A 0.00E-01
N/A 0.00E-01
N/A 0.00E-01
N/A 0.00E-01

Total 0.00E-01

Gaseous Releases
Number of Abnormal Gaseous Releases: 0

Activity Released [Ci]

Nuclides Activity [Ci]
N/A 0.00E-01
N/A 0.00E-01
N/A 0.00E-01
N/A 0.00E-01
N/A 0.00E-01
N/A 0.00E-01

Total 0.00E-01
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SECTION 5 |
SOLID WASTE DISPOSAL INFORMATION

During this reporting period there were thirty-six (36) radioactive waste shipments and no irradiated fuel
shipments from CPS as reported in Table 7. In addition, the CPS ODCM requires reporting of the
following information for solid waste shipped offsite during the report period:

Class A:

1. Container volume: See Table 7, Section C

2. Total curie quantity: 308.2 curies as determined by dose-to-curie and sample concentration
methodology estimates.

3. Principal radionuclides: Seé Table 7, A.2 for listing of measured radionuclides.

4, Source of waste and processing employed: Resins, filter sludges and evaporator bottoms
dewatered or solidified in cement, and non-compacted dry active waste.

5. Type of container: Type A and Strong Tight Container.

6. Solidification agent or absorbent. None
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TABLE 7

Page 1 of 3

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

A. Solid Waste Shipped Offsite for Burial or Disposal: (NOT irradiated fuel)

January 1, 1999 through December 31, 1999

January - June July - December Est. Total
A.1. Type of Waste Units 1999 1999 Error, %
a. Spentresins, m° 386 28.7 25
filter sludges,
evaporator bottoms, Ci 49 248.2
etc. ‘
b. Dry compactible m° 0.00E+01 192 25
waste, contaminated
equipment, Ci 0.00E+01 10.9
efc.
c. lrradiated m’ 0.00E+01 0.00E+01 0
components, control
rods, etc. Ci 0.00E+01 0.00E+01
d Other Wastes N/A N/A N/A
d.1 Green Is Clean m* 195.5 114.1 25
Ci 0.03 0.02
d.2 Mixed Wastes m° 0.00E+01 3.7 25
Ci 0.00E+01 4 81E-04
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TABLE 7 (Cont'd)
Page 2 of 3
A.2. Estimate of major nuclide composition (by type of waste)
Waste Type/ Name | Nuclide Percent Curies Curies
Name Abundance January - June July - December

1999 1999
a Spent Resin | Co-60 70.76 6.12E+00 3.11E+00
Mn-54 5.41 4 68E-01 2.38E-01
Fe-55 18.62 1.61E+00 8.19E-01
C-14 1.13 9.77E-01 4.97E-02
Ni-63 1.15 9.95E-02 5.06E-02
Ce-144 1.72 1.49E-01 7.57E-02
Other 1.21 1.05E-01 5.32E-02
a  Waste Sludge | Co-60 15.08 3.23E+00 3.68E+01
Mn-54 2.07 4 43E-01 5.05E+00
Fe-55 81.91 1.75E+01 2.00E+02
Other 0.94 2.01E-01 2.29E+00

a Concentrated | Co-60 18.15 3.43E+00 N/A

Wastes Mn-54 2.11 3.99E-01 N/A

Fe-55 78.59 1.49E+01 N/A

Other 1.15 2.17E-01 N/A
b Dry Active Mn-54 2.07 N/A 2.26E-01
Wastes Fe-55 81.94 N/A 8.93E+00
Co-60 15.08 N/A 1.64E+00
Other 0.94 N/A 1.02E-01

c None N/A N/A N/A
d Green iIs Mn-54 2.07 6.21E-04 4 14E-04
Clean Fe-55 81.91 2.46E-02 1.64E-02
Co-60 15.08 4 52E-03 3.02E-03
Other 0.94 2.82E-04 1.88E-04
d Mixed Waste - | Mn-54 17.13 N/A 2.28E-05
Bitumen [*] | Sr-89 5.16 N/A 6.86E-06
Co-60 68.53 N/A 9.11E-05
Tc-99 8.83 N/A 1.17E-05
Other 0.36 N/A 4.79E-07
d Mixed Waste - | Mn-54 462 N/A 1.61E-05
Waste Oil [*] | Fe-55 84.65 N/A 2.95E-04
Co-60 10.05 N/A 3.51E-05
Other 0.68 N/A 2.37E-06

[*] These wastes were shipped as 1 shipment of mixed wastes. Due to their differing nuclide
nuclide abundances, they are reported here separately using the activity of each

component.

28




SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

TABLE 7 (Cont'd)

Page 3 of 3

January 1, 1999 - December 31, 1999

A.3. Solid Waste Disposition

January - June 1999

Number of Shipments Mode of Transportation Destination
5 Highway - Truck FW Hake
12 Highway - Truck Barnwell
1 Highway - Truck DSSI
Highway - Truck ATG
July - December 1999
Number of Shipments Mode of Transportation Destination
9 Highway - Truck GTS
5 Highway - Truck ATG
3 Highway - Truck Barnwell
B. Irradiated Fuel Shipments (Disposition) :
Number of Shipments Mode of Transportation Destination
None N/A N/A

t

C. Shipment Container Volume

Shipment Ship Date Shipment Volume Shipment Ship Date Shipment Volume
Number [cubic feet] Number [cubic feet]
99-005 1/21/99 1150 99-038 6/11/99 108.1
99-008 2/5/99 1150 99-044 8/4/99 2251.15
98-010 2/25/99 1150 99-045 8/12/99 426.2
99-011 3/1/99 9.105 99-046 8/18/99 105.4
99-015 3/15/99 1150 99-048 8/25/99 104.5
99-018 3/26/99 162.5 99-055 9/10/99 90
99-019 4/1/99 110 99-057 9/23/99 165.1
99-021 4/8/99 108.7 99-058 9/30/99 170
99-023 4/15/99 110 99-060 10/7/99 87.6
99-024 4/22/99 110 99-064 10/12/99 2300
99-026 4/29/99 103 99-066 10/20/99 2317.98
99-027 4/29/99 541.7 99-065 10/25/99 172
99-029 5/6/99 110 99-071 10/29/99 1249
99-031 5/16/99 110.7 99-069 11/4/99 104
99-033 5/20/99 110 99-072 11/19/99 5.09
99-034 5127199 110 99-077 12/9/99 1729
99-037 6/1/99 2300 99-076 12/10/99 700
99-035 6/3/99 110 99-078 12/21/99 53.58
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SECTION 6
DOSE MEASUREMENTS AND ASSESSMENTS

This section of the Effluent Report provides the dose received by receptors around Clinton Power
Station from gaseous and liquid effluents. The dose to the receptor that would have received the
highest dose in each sector (defined as the Critical Receptor for that sector) is listed in this report. This
section also lists doses to individuals who used areas inside the Site Boundary. This section also
summarizes CPS’s compliance with 40CFR190 requirements.

The assumptions used in determining dose values are as follows:

o All receptors within an 8 kilometer radius are included in the annual Land Use Census. This census
determines what dose pathways are present as well as the distance of each receptor from the site.

e The annual average meteorological data for 1999 were used, in conjunction with the Land Use
Census is used to determine the dose to each receptor within 8 kilometers.

o The doses for each receptor in each sector were determined using methodologies given in the
ODCM.

e The activity used in these assessments is the total activity released by CPS for the year.

e The occupancy factor was taken into account when determining dose to individuals using areas
inside the Site Boundary in non-residential areas. The occupancy factor is determined by dividing
the number of hour of occupancy per year (taken from the ODCM) and dividing that value by the
total number of hours per year.

e Dose to individuals using areas inside the Site Boundary (that are not residences) was calculated
using the Ground Plane and Inhalation pathways.
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TABLE 8
MAXIMUM OFFSITE DOSES AND DOSE COMMITMENTS
TO MEMBERS OF THE PUBLIC IN EACH SECTOR
Data Period: January 1, 1999 - December 31, 1999

This table lists doses to the likely most exposed member of the public (from radioactive effluents at
CPS) in each sector. Maximum in this table refers to the dose likely to the most exposed member of the
public in each sector.

RECEPTOR INFORMATION AIRBORNE EFFLUENT DOSE WATERBORNE
lodine and Noble Gases EFFLUENT DOSE
Particulates (mrad) (mrem) "
{mrem)
Sector| Distance | Pathways |Organ|Age| Organ | Total | Gamma| Beta Organ |Total Body
(km) Body
N 1.5 GP, LM, V| Th T |5.70E-04| 5.61E-04 | 2.89E-12 | 3.28E-10 {0.00E+01| 0.00E+01
NNE 376 |GP, LM, V| Th A [|1.81E-04| 1.62E-04 | 9.63E-13 | 1.09E-10
NE 346 |GP, M, V| Th T |1.84E-04| 1.81E-04 | 9.63E-13 | 1.09E-10
ENE 286 |[GP, IV Th A |1.55E-04| 1.44E-04 | 9.42E-13 | 1.07E-10
E 167 |GP,ILM Th A [1.22E-04| 1.18E-04 | 1.71E-12 | 1.94E-10
ESE 514 |GP, |V Th C |1.22E-04| 1.22E-04 | 5.14E-13 | 5382E-11
SE 444 |GP, | Th A |3.98E-05] 3.94E-05 | 7.17E-13 | 8.13E-11
SSE 445 |GP, I,V Th C |1.73E-04| 1.73E-04 | 7.28E-13 | 8.25E-11
S 660 |GP, LV Th A |6.16E-05; 5.91E-06 | 3.85E-13 | 4.37E-11
SSW | 514 |GP IV Th A [|6.94E-05] 6.40E-04 | 4.17E-13 | 4.73E-11
SwW 1.17 |GP, I Th A |1.31E-04{ 1.29E-04 | 2.35E-12 | 2.67E-10
wsw| 362 |GP, IV Th A |1.31E-04| 1.07E-04 | 6.96E-13 | 7.89E-11
w 368 |GP IV Th | C |1.67E-04| 1.67E-04 | 7.17E-13 | 8.13E-11
WNW| 264 |GP LV Th T }1.35E-04| 1.34E-04 | 7.71E-13 | 8.71E-11
NW 3.11 |GP, LV Th A 11.20E-04| 1.12E-04 | 7.28E-13 | 8.25E-11
NNW 3.76 |GP, | Th A 11.61E-04| 1.48E-04 | 9.63E-13 | 1.09E-10

Key for Table 8
GP = Ground Plane Gl = Gastrointestinal Tract A = Adult
& Lower Large Intestine
| = Inhalation Th = Thyroid T =Teen
M = Cows Meat C = Child
V = \Vegetables

All doses were within all regulatory limits, including limits from 40CFR190.

i There were no liquid radioactive waste discharges from CPS in 1999.
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COMPLIANCE WITH 40CFR190 REQUIREMENTS

Thermoluminescent dosimeters [TLD] are stationed around CPS to measure the ambient gamma
radiation field. Monitoring stations are placed near the site boundary and approximately five miles from
the reactor, in locations representing the sixteen compass sectors. Other locations are chosen to
measure the radiation field at places of special interest such as nearby residences, meeting places and
population centers. Control sites are located further than ten miles from the site, in areas that should
not be affected by plant operations. The results from the TLDs are reported in the Annual Radiological
Environmental Monitoring Report [REMP]. The results from this effort indicated no excess dose to
offsite areas.

Additionally, NUREG-0543, METHODS FOR DEMONSTRATING LWR COMPLIANCE WITH THE EPA
URANIUM FUEL CYCLE STANDARD (40 CFR PART 190) states in section IV, “As long as a nuclear
plant site operates at a level below the Appendix | reporting requirements, no extra analysis is required
to demonstrate compliance with 40 CFR Part 190." The organ and whole body doses reported in Table
8 are determined using 10 CFR 50 Appendix | methodology. The doses reported are well below the
limits of Appendix |.

DOSE TO MEMBERS OF THE PUBLIC WITHIN THE SITE BOUNDARY

CPS Offsite Dose Calculation Manual section 7.2 requires that the Radioactive Effluent Release Report
include an assessment of the radiation doses from radioactive liquids and gaseous effluents to
MEMBERS OF THE PUBLIC due to their activities inside the SITE BOUNDARY. Within the CPS site
boundary there are seven areas which are open to members of the public as identified by CPS ODCM
Table 3.4-4 (see Figure 4):

- The Department of Natural Resources Recreation Area at 1.287 kilometers
(0.8 miles) in the ESE sector

- Aroad at 0.495 kilometers (0.3 miles) in the SE sector

- Aresidence at 2.736 kilometers (1.7 miles) in the SSE sector

- Avresidence at 1.219 kilometers (0.8 miles) in the SW sector

- Agricultural acreage at 1.372 kilometers (0.9 miles) in the SSW sector

- Aresidence at 2.414 kilometers (1.5 miles) in the WSW sector

- A portion of Clinton Lake at 0.335 kilometers (0.2 miles) in the NW sector

At all of the above locations, the plume, inhalation and ground-plane exposure pathways are used for
dose calculations. No other exposure pathways were identified by the 1999 Annual Land Use Census.
All dose calculations were performed using the methodology contained in the CPS ODCM.
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FIGURE 4

AREAS WITHIN THE CPS SITE BOUNDARY OPEN

TO MEMBERS OF THE PUBLIC
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TABLE 9

CALCULATED DOSES TO MEMBERS OF THE PUBLIC DURING USE OF THE DEPARTMENT OF
NATURAL RESOURCES RECREATION AREA IN THE EAST-SOUTHEAST SECTOR WITHIN THE
CPS SITE BOUNDARY
Data Period: January 1, 1999 - December 31, 1999

DESCRIPTION DOSE UNITS
Total Body Dose Rate (Noble Gases) 9.56E-07 mrem/Year
Skin Dose Rate (Noble Gases) 8.07E-07 mrem/Year
Gamma Air Dose 3.22E-14 mrad
Beta Air Dose 3.66E-12 mrad
Total Body Dose (Particulates) 1.12E-05 mrem
Skin Dose (Particulates) ! 6.69E-10 mrem

[1] Dose values include dose values due to release of iodines, particulates
(with half lives >8 days), and tritium in gaseous effluents.

Highest Organ Dose by Age Group:

Teen Thyroid 1.88E-06 mrem
Adult Thyroid 1.86E-06 mrem
Child Thyroid 1.67E-06 mrem

Infant Thyroid 9.68E-07 mrem
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TABLE 10

CALCULATED DOSES TO MEMBERS OF THE PUBLIC DURING USE OF THE
ROAD IN THE SOUTHEAST SECTOR WITHIN THE CPS SITE BOUNDARY
Data Period: January 1, 1999 - December 31, 1999

DESCRIPTION DOSE UNITS
Total Body Dose Rate (Noble Gases) 8.15E-06 mrem/Year
Skin Dose Rate (Noble Gases) 8.07E-05 mrem/Year
Gamma Air Dose - 3.00E-13 mrad
Beta Air Dose 3.38E-11  mrad
Total Body Dose (Particulates) 1.72E-05 mrem
Skin Dose (Particulates) 3 6.13E-09 mrem

[1] Dose values include dose values due to release of iodines, particulates
(with half lives >8 days), and tritium in gaseous effluents.

Highest Organ Dose by Age Group:

Teen Thyroid
Adult Thyroid
Child Thyroid
Infant Thyroid

1.74E-05 mrem
1.72E-05 mrem
1.55E-05 mrem
8.99E-06 mrem
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TABLE 11

CALCULATED DOSES FOR THE RESIDENTS IN THE
SOUTH-SOUTHEAST SECTOR WITHIN THE CPS SITE BOUNDARY
Data Period: January 1, 1999 - December 31, 1999

DESCRIPTION DOSE UNITS
Total Body Dose Rate (Noble Gases) 8.85E-06 mrem/Year
Skin Dose Rate (Noble Gases) 7.47E-04 mrem/Year
Gamma Air Dose 1.08E-12 mrad
Beta Air Dose 1.22E-10 mrad
Total Body Dose (Particulates) 3.70E-04 mrem
Skin Dose (Particulates) ' 157E-08 mrem

[1] Dose values include dose values due to release of iodines, particulates
(with half lives >8 days), and tritium in gaseous effluents.

Highest Organ Dose by Age Group:

Aduit Thyroid 6.20E-05 mrem
Teen N/A [ mrem
Child N/A T mrem
Infant N/A mrem

[1] No receptors of this age at this location
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TABLE 12

CALCULATED DOSES FOR THE RESIDENTS IN THE
SOUTHWEST SECTOR WITHIN THE CPS SITE BOUNDARY
Data Period: January 1, 1999 - December 31, 1999

DESCRIPTION DOSE UNITS
Total Body Dose Rate (Noble Gases) 3.79E-05 mrem/Year
Skin Dose Rate (Noble Gases) 3.20E-03 mrem/Year
Gamma Air Dose 1.28E-12 mrad
Beta Air Dose 1.45E-10 mrad
Total Body Dose (Particulates) 4.39E-04 mrem
Skin Dose (Particulates) " 3.09E-08 mrem

[1] Dose values include dose values due to release of iodines, particulates
(with half lives >8 days), and tritium in gaseous effluents.

Highest Organ Dose by Age Group:

Adult Thyroid 7.37E-05 mrem
Teen N/A T mrem
Child N/A 1 mrem
Infant N/A [ mrem

[1] No receptors of this age at this location
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TABLE 13

CALCULATED DOSES TO MEMBERS OF THE PUBLIC DURING USE OF THE AGRICULTURAL
ACREAGE IN THE SOUTH-SOUTHWEST SECTOR WITHIN
THE CPS SITE BOUNDARY
Data Period: January 1, 1999 - December 31, 1999

DESCRIPTION DOSE UNITS
Total Body Dose Rate (Noble Gases) 3.72E-06 mrem/Year
Skin Dose Rate (Noble Gases) 3.14E-04 mrem/Year
Gamma Air Dose 1.26E-13  mrad
Beta Air Dose 1.43E-11 mrad
Total Body Dose (Particulates) 7.23E-06 mrem
Skin Dose (Particulates) ] 2.56E-09 mrem

[1] Dose values include dose values due to release of iodines, particulates
(with half lives >8 days), and tritium in gaseous effluents.

Highest Organ Dose by Age Group:

Teen Thyroid 7.32E-06 mrem
Adult Thyroid 7.25E-06 mrem
Child N/A [ mrem
Infant N/A T mrem

[1] Dose calculated only for the age groups likely to be in the field

38



TABLE 14

CALCULATED DOSES FOR THE RESIDENTS IN THE
WEST-SOUTHWEST SECTOR WITHIN THE CPS SITE BOUNDARY
Data Period: January 1, 1999 - December 31, 1999

DESCRIPTION DOSE UNITS
Total Body Dose Rate (Noble Gases) = 3.00E-05 mrem/Year
Skin Dose Rate (Noble Gases) 2.53E-03 mrem/Year
Gamma Air Dose 1.02E-12 mrad
Beta Air Dose 2.53E-03 mrad
Total Body Dose (Particulates) 577E-05 mrem
Skin Dose (Particulates) ") 9.27E-09 mrem

[1] Dose values include dose values due to release of iodines, particulates
(with half lives >8 days), and tritium in gaseous effluents.

Highest Organ Dose by Age Group:

Adult Thyroid 5.83E-05 mrem
Teen N/A 1 mrem
Child N/A T mrem
Infant NATT mrem

[1] No receptors of this age at this location
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TABLE 15

CALCULATED DOSES TO MEMBERS OF THE PUBLIC DURING USE OF CLINTON LAKE IN THE

NORTHWEST SECTOR WITHIN THE CPS SITE BOUNDARY
Data Period: January 1, 1999 - December 31, 1999

DESCRIPTION

DOSE UNITS

Total Body Dose Rate (Noble Gases) 8.28E-05 mrem/Year

Skin Dose Rate (Noble Gases)

Gamma Air Dose

Beta Air Dose

Total Body Dose (Particulates)
Skin Dose (Particutates) "

6.99E-03 mrem/Year

2.80E-12 mrad
3.18E-10 mrad
161E-04 mrem
5.80E-08 mrem

[1] Dose values include dose values due to release of iodines, particulates

(with half lives >8 days), and tritium in gaseous effluents.

Highest Organ Dose by Age Group:

Teen Thyroid
Adult Thyroid
Child Thyroid
Infant Thyroid

1.63E-04 mrem
1.61E-04 mrem
1.44E-04 mrem
8.39E-05 mrem
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SECTION 7
METEOROLOGICAL DATA AND DISPERSION ESTIMATES

The meteorological monitoring program began at the Clinton Power Station site on April 13, 1972. The
meteorological system consists of a tower 199 feet high with two levels of instrumentation, at the 10-
meter and 60-meter levels. Wind directions and speeds at the 10-meter and 60-meter levels are
measured by a combined cup and vane sensor. The temperature at these levels is sensed by an
aspirated dual temperature sensor. One-half of the dual sensor at each elevation is used for ambient
temperature while the other half is used to provide a differential temperature between the 10-meter and
60-meter levels. Dew-point is measured at the 10-meter level with an aspirated dew-point sensor.

Meteorological monitoring instruments have been placed on the Clinton Power Station microwave tower
at the 10-meter level to act as a backup to the existing meteorological tower.

Clinton Power Station meteorological data is transmitted to the Main Control Room via a dedicated
telephone line. There the signals are received and converted to a 4 to 20 milliamp signal and fed
individually to a microprocessor and chart recorders. The microprocessor is part of the Clinton Power
Station Radiation Monitoring System. Meteorological data is available via the microprocessors in the
Main Control Room and the Technical Support Center.

Dispersion modeling for effluents for normal operation of Clinton Power Station is a straight-line, sector-
averaged Gaussian plume model designed to estimate average relative concentration at various
receptor points. The model was developed in accordance with routine release analysis procedures
specified in Regulatory Guide 1.111. For joint frequency input data, periods of calm are distributed in
accordance with a directional distribution. For hourly input data, periods of calm are the previous hour's
wind direction. Periods of calm are assigned a wind speed value of half the specified instrument
threshold value. See Table 18 for more detailed information on meteorology and dispersion data.
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METEOROLOGICAL DATA AVAILABILITY
Data Period: January 1, 1999 - December 31, 1999

TABLE 16

PARAMETER

PERCENT OF VALID PARAMETER HOURS

1. Wind Speed

_ Quarter 1

a. 10-Meter sensor

e 953

Quarter 2

97.7

Quarter 3"

Quarter 4%

602

b. 60 Meter sensor

98.8

2. Wind Direction

a. 10-Meter sensor

T 99.2

97.8

_78.4

60.2

b. 60 Meter sensor

98.1

3. Temperature

97.8

_78.2

a. 10-Meter sensor 97.8
b. 60 Meter sensor 99.3 97.8 76.0 60.2
c. Temperature Difference (10m-60m) 99.1 97.8 58.4 60.2
4. Percent of hours for which valid 10-meter
Wind Speed, Wind Direction, and Delta g99.2 97.7 77.6 60.2
Temperature were available
5. Percent of hours for which valid 60-meter
Wind Speed, Wind Direction, and Delta g8.0 97.8 75.8 60.2

Temperature were available

(1) Loss of data in the third quarter was primarily caused by installation of a new radiation monitor
control program. No data was transmitted during this period of inoperability.

(2) The loss of data in the fourth quarter was due primarily to inoperability of the Meteorological Tower

during November.
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TABLE 17

CLASSIFICATION OF ATMOSPHERIC STABILITY

Stability Classification

Pasquill Category

Defining Conditions

Extremely unstable A -0.900<AT<-0.019
Moderately unstable B -0.019<AT<-0.017
Slightly unstable C -0.017<AT<-0.015
Neutral D -0.015<AT<-0.005
Slightly stable E -0.005<AT< 0.015
Moderately stable F 0.015<AT< 0.040
Extremely stable G 0.040<AT< 0.900

Invalid

AT<-0.900 or AT>0.900

AT = temperature difference in degrees Celsius per meter
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TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Reporting Period: January 1, 1999 through December 31, 1999

The following table contains the joint wind frequency tables for CPS. The tables are segregated by
detector height and quarter. All tabled values are hours.
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TABLE 18

JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Stability Class: A

Page 1 of 28

Qdarter: 1

Wind Wind Speed at 10 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 0 1 8 0 0 0 9
NNE 0 4 12 1 4 0 21
NE 0 3 10 2 0 0 15
ENE 0 3 8 0 0 0 11
E 0 0 0 0 0 0 0
ESE 0 2 0 0 0 0 2
SE 0 3 7 0 0 0 10
SSE 0 0 2 0 0 0 2
S 0 1 0 3 0 0 4
SSW 1 1 0 3 0 0 5
SW 0 0 0 0 1 0 1
WSW 0 0 0 0 2 0 2
w 0 2 5 5 1 0 13
WNW 0 1 8 4 2 0 15
NwW 0 3 2 18 0 0 23
NNW 0 0] 2 3 1 0 6
TOTAL 1 24 64 39 11 0 139
Total Hours: 139 Periods of Calm [hours]: 0 Hours of Missing Data: 21
Stability Class: A Quarter: 2
Wind Wind Speed at 10 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 0 1 3 1 0 0 5
NNE 0 35 4 0 0 0 39
NE 0 2 9 0 0 0 11
ENE 0 0 4 0 0 0 4
E 0 0 3 0 0 0 3
ESE 0 4 8 3 0 0 15
SE 0 2 4 0 0 0 6
SSE 0 0 2 0 0 0 2
S 0 0 1 0 0 0 1
SSW 0 0 1 0 0 0 1
SW 0 0 1 0 0 0 1
WSW 0 2 1 0 3 0 6
w 0 0 0 5 1 0 6
WNW 0 0 2 1 0] 0 3
NW 0 0 0 0 0 0 0
NNW 0 0 4 2 0 0 6
TOTAL 0 46 47 12 4 0 109
Total Hours: 109 Periods of Calm [hours]: 0 Hours of Missing Data: 51
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TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Page 2 of 28
Stability Class: A Quarter: 3
Wind Wind Speed at 10 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N -0 0 2 0 0 0 2
NNE 0 0 0 0 0 0 0
NE 0 0 0 0 0 0 0
ENE 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0
ESE 0 0 0 0 0 0 0
SE 0 0 0 0 0 0 0
SSE 0 0 0 0 0 0 0
S 0 0 0 0 0 0 0
SSW 0 0 0 0 0 0 0
SwW 0 0 0 0 0 0 0
WSW 0 0 0 0 0 0 0
W 0 0 1 0 0 0 1
WNW 0 0 2 0 0 0 2
NwW 0 3 2 0 0 0 5
NNW 0 0 1 0 0 0 1
TOTAL 0 3 8 0 0 0 11
Total Hours: 11 Periods of Calm [hours]: 0 Hours of Missing Data: 919
Stability Class: A _ Quarter: 4
Wind Wind Speed at 10 Meter Level
Direction
1-3 4-7 8-12 13-18 18-24 >24 TOTAL
N 0 0 0 0 0 0 0
NNE 0 0 0 0 0 0 0
NE 0 0 0 0 0 0 0
ENE 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0
ESE 0 1 1 0 0 0 2
SE 0 3 2 0 0 0 5
SSE 0 0 0 0 0 0 0
S 0 0 0 0 0 0 0
SSW 0 0 0 0 0 0 0
SW 1 0 0 0 0 0 1
WSW 0 0 0 0 0 0 0
w 0 0 0 0 0 0 0
WNW 0 0 0 2 0 0 2
NwW 0 0 0 0 0 0 0
NNW 0 0 0 0 0 0 0
TOTAL 1 4 3 2 0 0 10
Total Hours: 10 Periods of Calm [hours]: 0 Hours of Missing Data: 878
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TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS
Page 3 of 28

Stability Class: B Quarter: 1

Wind Wind Speed at 10 Meter Level
Direction
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Total Hours: 99 Periods of Caim [hours]: 0 Hours of Missing Data: 21

Stability Class: B Quarter: 2

Wind Wind Speed at 10 Meter Level
Direction
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TOTAL 1020 0

Total Hours: 47 Periods of Calm [hours]: 0 Hours of Missing Data: 51
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TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Page 4 of 28
) Stability Class: B Quarter: 3
Wind Wind Speed at 10 Meter Level
Direction
- 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 0 0 0 0 0 0 0
B NNE 0 0 4 0 0 0 4
NE 0 0 0 0 -0 0 0
ENE 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0
ESE 0 0 0 0 0 0 0
SE 0 0 0 0 0 0 0
SSE 0 2 0 0 0 0 2
S 0 1 2 0 0 0 3
SSW 0 0 1 0 0 0 1
— SW 0 3 4 0 0 0 7
WSW 0 0 0 0 0 0 0
w 1 0 0 0 0 0 1
— WNW 0 0 1 0 0 0 1
NW 0 1 0 0 0 0 1
NNW 0 0 0 0 0 0 0
TOTAL 1 7 12 0 0 0 20
Total Hours: 20 Periods of Calm [hours]: 0 Hours of Missing Data: 919
Stability Class: B Quarter: 4
Wind Wind Speed at 10 Meter Level
Direction
- 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 0 0 0 0 0 0 0
NNE 0 0 0 0 0 0 0
o NE 0 0 0 0 0 0 0
ENE 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0
ESE 0 2 0 0 0 0 2
SE 0 3 1 0 0 0 4
. SSE 0 1 3 0 0 0 4
S 0 0 0 0 0 0 0
SSW 0 0 0 0 0 0 0
) SW 0 0 0 0 0 0 0
WSW 0 0 0 0 0 0 0
W 0 0 0 0 0 0 0
~ WNW 0 0 0 0 0 0 0
NW 1 0 0 0 0 0 1
NNW 0 0 0 0 0 0 0
. TOTAL 1 6 .4 0 0 0 11
Total Hours: 11 Periods of Calm [hours]: 0 " Hours of Missing Data: 878
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TABLE 18

JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Stability Class: C

Page 5 of 28

Quarter: 1

Wind Wind Speed at 10 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 1 1 8 1 0 0 11
NNE 0 2 2 1 1 0 6
NE 2 5 3 0 0 0 10
ENE 0 2 1 3 0 0 6
E 0 2 6 0 0 0 8
ESE 0 0 0 0 -0 0 0
SE 0 2 4 5 0 0 11
SSE 0 0 1 1 0 0 2
S 0 1 1 4 0 0 6
SSW 0 1 0 2 0 0 3
SW 0 2 1 0 2 0 5
WSW 1 2 2 3 2 0 10
W 0 2 5 2 3 0 12
WNW 0 4 6 2 2 0 14
NW 1 0 0 2 0 0 3
NNW 0 2 1 2 0 0 5
TOTAL 5 28 41 28 10 0 112
Total Hours: 112 Periods of Calm [hours]: 0 Hours of Missing Data: 21
Stability Class: C Quarter: 2
Wind Wind Speed at 10 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 0 0 5 2 1 0 8
NNE 0 0 0 1 0 0 1
NE 0 0 2 0 0 0 2
ENE 0 1 1 0 0 0 2
E 0 3 1 1 0 0 5
ESE 0 9 1 1 0 0 11
SE 0 2 0 0 0 0 2
SSE’ 1 8 0 0 0 0 9
S 0 6 0 0 0 0 6
SSW 0 33 4 0 0 0 37
Sw 0 2 4 2 0 0 8
WSW 0 2 2 0 4 0 8
w 0 1 5 2 5 0 13
WNW 0 0 5 0 0 0 5
NwW 0 0 1 1 0 0 2
NNW 0 1 3 0 0 0 4
TOTAL 1 68 34 10 10 0 123
Total Hours: 123 Periods of Calm [hours]: 0 Hours of Missing Data: 51
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TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS
Page 6 of 28

Stability Class: C Quarter: 3

Wind Wind Speed at 10 Meter Level
Direction
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Stability Class: C Quarter: 4

Wind Wind Speed at 10 Meter Level
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TOTAL

Total Hours: 10  Periods of Calm [hours]: 0 Hours of Missing Data: 878

50



TABLE 18
- JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Page 7 of 28
- Stability Class: D Quarter: 1
Wind Wind Speed at 10 Meter Level
Direction
- 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 0 9 29 9 3 0 50
NNE 2 14 23 10 0 0 49
""" NE 3 24 25 12 0 0 64
ENE 4 16 20 28 2 0 70
E 1 11 27 6 0 0 45
- ESE 0 19 22 5 0 0 46
SE 0 5 23 247 0 0 275
_ SSE 1 4 26 18 1 0 50
S 0] 3 15 19 4 2 43
SSW 0 8 14 13 0 1 36
_ SW 1 5 10 7 0 0 23
WSW 0 3 7 23 4 2 39
w 1 8 20 37 26 3 95
. WNW 1 5 28 32 20 0 86
NW 5 12 20 21 4 0 62
NNW 4 26 12 20 1 0 63
— TOTAL 23 172 321 507 65 8 1096
Total Hours: 1096 Periods of Calm [hours]: 0 Hours of Missing Data: 21
— Stability Class: D Quarter: 2
Wind Wind Speed at 10 Meter Level
Direction
- 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 2 6 13 2 0 0 23
NNE 0 5 12 5 2 0 24
- NE 0 10 12 2 0 0 24
' ENE 1 9 9 7 0 0 26
E 1 4 13 0 0 0 18
- ESE 4 22 7 1 0 0 34
SE 3 17 7 1 0 0 28
SSE 3 21 8 0 1 0 33
o S 3 19 18 13 0 0 53
SSW 2 6 4 2 0 0 14
SW 1 4 1 4 2 0 12
- WSW 0 6 6 7 9. 4 32
w 0 3 13 10 14 0 40
B WNW 0 3 11 8 2 0 24
NwW 1 1 8 4 0 0 14
NNW 0 2 9 2 0 0 13
_ TOTAL 21 138 151 68 30 4 412
Total Hours: 412 Periods of Calm [hours]: 0 Hours of Missing Data: 51
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TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Page 8 of 28
Stability Class: D Quarter: 3
Wind Wind Speed at 10 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 2 2 1 0 0 0 5
NNE 0 7 7 1 0 0 15
NE 0 3 16 2 0 0 21
ENE 1 4 13 0 0 0 18
E 0 2 4 0 0 0 6
ESE 0 2 0 0 0 0 2
SE 2 2 2 0 0 0 6
SSE 3 4 0 0 0 0 7
S 1 10 7 0 0 0 18
SSW 4 4 20 1 0 0 29
SW 0 2 4 6 0 0 12
WSW 0 3 5 0 0 0 8
W 0 2 3 0 0 0 5
WNW 0 2 4 0 0 0 6
NwW 0 6 5 3 0 0 14
NNW 1 9 5 1 0 0 16
TOTAL 14 64 96 14 0 0 188
Total Hours: 188 Periods of Calm [hours]: 0 Hours of Missing Data: 199
Stability Class: D Quarter: 4
Wind Wind Speed at 10 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 1 15 10 10 0 0 36
NNE 4 10 18 6 1 0 39
NE 4 9 13 1 1 0 28
ENE 0 2 12 0 0 0 14
E 3 6 1 0 0 0 10
ESE 4 10 0 0 0 0 14
SE 3 21 7 0 0 0 31
SSE 3 29 29 3 0 0 64
S 0 9 32 8 1 0 50
SSW 1 7 30 9 0 0 47
SW 5 7 3 2 0 0 17
WSW 1 0 0 0 1 0 2
w 2 8 9 5 0 0 24
WNW 3 8 10 12 1 0 34
NW 4 21 10 2 2 0 39
NNW 2 7 12 6 0 0 27
TOTAL 40 169 196 64 7 0 476
Total Hours: 476 Periods of Calm [hours]: 0 Hours of Missing Data: 878
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TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Page 9 of 28
Stability Class: E Quarter: 1
Wind Wind Speed at 10 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 2 12 12 3 0 0 29
NNE 3 13 3 0 0 0 19
NE 3 15 9 5 0 0 32
ENE 4 14 8 0 0 0 26
E 9 7 0 0 0 0 16
ESE 3 15 2 0 0 0 20
SE 4 11 17 0 0 0 32
SSE 3 5 21 7 0 0 36
S 0 8 30 23 4 2 67
SSW 0 2 11 13 0 0 26
SW 2 5 6 1 0 0 14
WSW 2 8 7 2 0 0 19
w 1 6 9 8 0 0 24
WNW 4 6 9 10 0 0 29
NW 1 8 7 0 0 -0 16
NNW 2 6 2 1 0 0 11
TOTAL 43 141 153 73 4 2 416
Total Hours: 416 Periods of Calm [hours]: 0 Hours of Missing Data: 21
Stability Class: E Quarter: 2
Wind Wind Speed at 10 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 2 1 5 0 0 0 8
NNE 0 8 5 0 0 0 13
NE 2 12 5 0 0 0 19
ENE 3 12 0 0 0 0 15
E 5 15 1 0 0 0 21
ESE 16 19 7 2 0 0 44
SE 10 20 8 3 1 0 42
SSE 4 21 7 0 2 0 34
S 1 10 13 8 0 0 32
SSW 2 3 4 8 0 0 17
SW 0 4 1 1 0 0 6
WSW 0 4 6 2 0 0 12
w 0 5 1 0 0 0 6
WNW 0 2 1 0 0 0 3
NW 0 1 2 0 0 0 3
NNW 1 8 4 0 0 0 13
TOTAL 46 145 70 24 3 0 288
Total Hours: 288 Periods of Calm [hours]: 0 Hours of Missing Data: 51
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TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Page 10 of 28
Stability Class: E Quarter: 3
Wind Wind Speed at 10 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 0 7 4 0 0 0 11
NNE 1 12 8 1 0 0 22
NE 5 25 18 2 0 0 50
ENE 3 57 7 0 0 0 67
E 5 12 1 0 0 0 18
ESE 2 3 0 0 0 0 5
SE 3 6 0 0 0 0 9
SSE 6 23 0 0 0 0 29
S 3 26 22 0 0 0 51
SSW 6 36 33 2 0 0 77
- SW 11 24 10 0 0 0 45
WsSw 7 28 22 1 0 0 58
W 1 21 8 1 0 0 31
WNW 1 9 10 0 0 0 20
NW 2 11 9 2 0 0 24
NNW 0 15 5 0 0 0 20
TOTAL 56 315 157 9 0 0 537
Total Hours: 537 Periods of Calm [hours]: 0 Hours of Missing Data: 919
Stability Class: E Quarter: 4
Wind Wind Speed at 10 Meter Level
Direction
1-3 4-7 8-12 13-18 | 19-24 >24 TOTAL
N 2 22 9 0 0 0 33
NNE 2 10 3 0 0 0 15
NE 8 8 1 0 0 0 17
ENE 6 13 1 0 0 0 20
E 10 18 2 0 0 0 30
ESE 10 17 0 0 0 0 27
SE 6 26 2 0 0 0 34
SSE 5 37 11 0 0 0 53
S 2 15 27 8 1 0 53
SSW 3 11 36 5 0 0 55
SW 4 10 16 2 0 0 32
WSW 6 8 3 4 0 0 21
w 5 16 5 8 1 0 35
WNW 7 20 6 5 0 0 38
NW 8 18 9 10 2 0 47
NNW 4 14 16 9 0 0 43
TOTAL 88 263 147 51 4 0 553
Total Hours: 0 Periods of Calm [hours]: 0 Hours of Missing Data: 878
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TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS
Page 11 of 28

Stability Class: F Quarter: 1
Wind Wind Speed at 10 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 3 8 1 0 0 0 12
NNE 2 19 1 0 0 0 22
NE 1 14 0 0 0 0 15
ENE 2 3 0 0 0 0 5
E 6 1 0 0 0 0 7
ESE 4 2 0 0 0 0 6
SE 5 6 3 0 0 0 14
SSE 3 13 3 0 0 0 19
S 1 8 9 0 0 0 18
SSW 3 6 1 0 0 0 10
SW 2 4 0 0 0 0 6
WSW 0 8 2 0 0 0 10
w 1 3 1 0 0 0 5
WNW 1 3 0 0 0 0 4
NwW 2 3 1 0 0 0 6
NNW 0 2 1 0 0 0 3
TOTAL 36 103 23 0 0 0 162
Total Hours: 162 Periods of Calm [hours]: 0 Hours of Missing Data: 21
Stability Class: F Quarter: 2
Wind Wind Speed at 10 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 2 3 0 0 0 0 5
NNE 5 4 0 0 0 0 9
NE 3 11 0 0 0 0 14
ENE 4 4 0 0 0 0 8
E 10 10 0 0 0 0 20
ESE 4 8 0 0 0 0 12
SE 0 8 0 0 0 0 8
SSE 0 9 0 0 0 0 9
S 3 2 1 0 0 0 6
SSW 2 1 0 0 0 0 3
SW 1 3 0 0 0 0 4
WSW 2 1 1 0 0 0 4
w 3 3 0 0 0 0 6
WNW 0 0 0 0 0 0 0
NwW 0 3 0 0 0 0 3
NNW 0 0 0 0 0 0 0
TOTAL 39 70 2 0 0 0 111
Total Hours: 111 Periods of Calm [hours]: 0 Hours of Missing Data: 51
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TABLE 18
.~ JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Page 12 of 28
Stability Class: F Quarter: 3
Wind Wind Speed at 10 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 6 14 1 0 0 0 21
NNE 1 6 0 0 0 0 7
NE 4 11 0 0 0 0 15
ENE 5 13 0 0 0 0 18
E 10 7 0 0 0 14 31
ESE 6 2 0 0 0 0 8
SE 2 1 0 0 0 0 3
SSE 6 1 0 0 0 0 7
S 6 9 1 0 0 0 16
SSW 11 12 3 0 0 0 26
SW 9 10 1 0 0 0 20
WSW 11 31 25 0 0 0 67
W 9 17 7 0 0 0 33
WNW 14 11 5 1 23 0 54
NW 6 8 0 0 0 0 14
NNW 10 6 0 0 0 0 16
TOTAL 116 159 43 1 23 14 356
Total Hours: 356 Periods of Calm [hours]: 0 Hours of Missing Data: 919
Stability Class: F Quarter: 4
Wind Wind Speed at 10 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 6 0 0 0 0 0 6
NNE 1 4 0 0 0 0 5
NE 3 2 0 0 0 0 5
ENE 6 6 0 0 0 0 12
E 4 6 1 0 0 0 11
ESE 2 5 0 0 0 0 7
SE 3 8 0 0 0 0 11
SSE 0 4 2 0 0 0 6
S 2 9 1 0 0 0 12
SSwW 4 11 0 0 0 0 15
SW 3 6 12 1 0 0 22
WSW 4 7 4 5 0 0 20
w 5 2 0 2 0 0 9
WNW 2 3 0 0 0 0 5
NW 11 10 0 0 0 0 21
NNW 7 12 1 0 0 0 20
TOTAL 63 95 21 8 0 0 187
Total Hours: 187 Periods of Calm [hours]: 0 Hours of Missing Data: 878
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TABLE 18

JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Stability Class: G

Page 13 of 28
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Total Hours: 43

Periods of Calm [hours]: 0
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Hours of Missing Data: 51




TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS
Page 14 of 28

Stability Class: G Quarter: 3

Wind Wind Speed at 10 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 5 3 0 0 0 0 8
NNE 9 5 0 0 0 0 14
E 14 4 0 0 0 0 18
ENE 4 10 0 0 0 0 14
E 15 4 0 0 0 0 19
ESE 7 2 0 0 0 0 9
SE 1 1 0 0 0 0 2
SSE 3 2 0 0 0 0 5
S 1 3 0 0 0 0 4
SSW 5 3 0 0 0 0 8
SW 1 5 0 0 0 0 6
WSW 8 8 0 0 0 0 16
W 7 5 0 0 0 0 12
WNW 7 3 0 0 0 0 10
NW 6 1 0 0 0 0 7
NNW 5 0 0 0 0 0 5
TOTAL 98 59 0 0 0 0 - 157
Total Hours: 157 Periods of Calm [hours]: 0 Hours of Missing Data: 919
Stability Class: G Quarter: 4
Wind Wind Speed at 10 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 1 0 0 0 0 0 1
NNE 4 0 0 0 0 0 4
NE 9 0 0 0 0 0 9
E 6 4 0 0 0 0 10
ENE 2 6 1 0 0 0 9
ESE 1 0 0 0 0 0 1
SE 1 1 0 0 0 0 2
SSE 0 0 0 0 0 0 0
S 1 0 0 0 0 0 1
SSW 1 3 0 0 0 0 4
SW 4 4 0 0 0 0 8
WSwW 2 3 2 5 0 0 12
w 3 1 0 0 0 0 4
WNW 2 4 0 0 0 0 6
NW 1 5 1 0 0 0 7
NNW 2 3 0 0 0 0 5
TOTAL 40 34 4 5 0 0 83
Total Hours: 83 Periods of Calm [hours]: 0 Hours of Missing Data: 878
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TABLE 18 ,
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS
Page 15 of 28

Stability Class: A Quarter: 1

Wind Wind Speed at 60 Meter Level
Direction
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Total Hours: 139 Periods of Calm [hours]: 0 Hours of Missing Data: 46

Stability Class: A Quarter: 2

Wind Wind Speed at 60 Meter Level
Direction
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Total Hours: 109 Periods of Calm [hours]: 0 Hours of Missing Data: 49
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Stability Class: A

TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Page 16 of 28

Quarter: 3

Wind
Direction

Wind Speed at 60 Meter Level
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Total Hours: 11

Stability Class: A

Periods of Calm [hours]: 0

Quarter: 4

Hours of Missing Data: 920
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Total Hours: 10

Periods of Calm [hours]: 0
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Hours of Missing Data: 878
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Stability Class: B

TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Page 17 of 28

Quarter: 1

Wind Wind Speed at 60 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 0 0 1 2 1 0 4
NNE 0 2 3 3 0 1 9
NE 0 3 3 4 3 1 14
ENE 0 2 2 3 1 0 8
E 1 2 0 1 1 0 5
ESE 0 0 1 0 0 0 1
SE 0 -2 2 2 0 0 6
SSE 2 4 1 2 0 0 9
S 1 1 1 2 4 0 9
SSwW 0 1 0 2 1 0 4
SW 0 1 0 0 0 1 2
WSW 0 0 0 0 1 3 4
w 0 1 4 1 2 0 8
WNW 0 0 4 0 0 1 5
NW 0 1 0 1 2 0 4
NNW 0 0 3 1 3 0 7
TOTAL 4 20 25 24 19 7 99

Total Hours: 99

Stability Class: B

Periods of Calm [hours]: 0

Quarter: 2

Hours of Missing Data: 46
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Total Hours: 1049

Periods of Calm [hours]: 0
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Hours of Missing Data: 49




Stability Class: B

TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Page 18 of 28

Quarter: 3

Wind
Direction

Wind Speed at 60 Meter Level
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Total Hours: 21

Stability Class: B

Periods of Calm [hours]: 0

Quarter: 4

Hours of Missing Data: 920
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Total Hours: 11

Periods of Calm [hours]: 0
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TABLE 18

JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS
Page 19 of 28

Stability Class: C

Quarter: 1

Wind Wind Speed at 60 Meter Level
Direction :
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 1 1 3 1 0 0 6
NNE 0 2 0 3 0 1 6
NE 0 0 1 2 0 0 3
ENE 9 1 3 1 3 0 17
E 0 3 0 6 0 0 9
ESE 0 1 0 0 0 0 1
SE 0 1 0 3 2 0 6
SSE 0 0 0 1 1 0 2
S 0 1 0 1 2 2 6
SSW 0 1 0 0 2 0 3
sSW 0 2 2 1 0 2 7
WSwW 2 0 1 2 2 4 11
w 0 2 3 1 1 1 8
WNW 0 3 0 2 0 2 7
NwW 2 1 1 1 3 0 8
NNW 0 1 5 0 3 0 9
TOTAL 14 20 19 25 19 12 109

Total Hours: 109

Stability Class: C

Periods of Calm [hours]: 0

Quarter: 2

Hours of Missing Data: 46

Wind Wind Speed at 60 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 0 0 3 3 1 0 7
NNE 0 0 0 0 0 0 0
NE 0 1 2 0 0 0 3
ENE 0 0 0 0 0 0 0
E 0 4 5 0 2 0 11
ESE 0 4 1 1 0 0 6
SE 0 4 0 0 0 0 4
SSE 1 3 2 0 0 0 6
S 1 32 6 0 0 0 39
SSW 0 1 5 3 2 0 11
SwW 0 2 2 3 0 0 7
WSwW 0 0 0 0 0 6 6
W 0 1 2 7 0 2 12
WNW 0 0 3 0 0 0 3
NwW 0 0 0 2 0 0 2
NNW 0 0 5 1 0 0 6
TOTAL 2 52 36 20 5 8 123

Total Hours: 456

Periods of Calm [hours]: 0
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Hours of Missing Data: 49
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Stability Class: C

TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Page 20 of 28

Quarter: 3

Wind
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Wind Speed at 60 Meter Level
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Total Hours: 19

Stability Class: C

Periods of Calm [hours]: 0

Quarter: 4

Hours of Missing Data: 920
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Total Hours: 10

Periods of Calm [hours]: 0
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Stability Class: D

TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Page 21 of 28

Quarter: 1

Wind Wind Speed at 60 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 2 2 32 27 5 2 70
NNE 1 2 15 15 2 5 40
NE 2 3 24 28 3 10 70
ENE 53 5 9 19 6 27 119
E 0 1 9 28 12 2 52
ESE 1 8 12 9 0 0 30
SE 0 0 2 17 249 0 268
SSE 2 1 3 17 21 8 52
S 0 1 7 14 18 6 46
SSwW 0 2 8 15 10 1 36
SW 0 4 3 8 10 0 25
WSW 0 0 5 8 22 14 49
w 1 4 7 21 13 20 66
WNW 0 3 9 24 14 9 59
NW 7 5 14 26 17 2 71
NNW 3 0 8 17 10 0 38
TOTAL 72 41 167 293 412 106 1091

~ Total Hours: 1091

Stability Class: D

Periods of Calm [hours]: 0

Quarter: 2

Hours of Missing Data: 46

Wind Wind Speed at 60 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL

N 0 0 10 7 1 0 18
NNE 0 1 9 6 5 3 24
NE 0 1 7 10 5 0 23
ENE 1 4 3 3 6 4 21
E 2 9 4 7 4 0 26
ESE 4 18 7 1 0 0 30
SE 5 7 11 2 3 0 28
SSE 3 10 14 6 2 1 36
S 1 8 13 13 12 0 47
SSW 2 3 6 0 7 1 19
SW 0 3 4 2 3 4 16
WSw 0 3 3 14 9 16 45
w 0 1 4 7 2 8 22
WNW 1 0 3 6 4 2 16
NW 2 2 4 13 0 0 21
NNW 1 3 9 6 1 0 20
TOTAL 22 73 111 103 64 39 412

Total Hours: 412

Periods of Calm [hours]: 0
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TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Page 22 of 28
Stability Class: D : Quarter: 3
Wind Wind Speed at 60 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 2 0 7 14 4 0 27
NNE 0 3 9 11 0 0 23
NE 0 2 4 2 0 0 8
ENE 0 0 1 0 0 0 1
E 0 0 -0 0 0 0 0
ESE 0 0 0 0 0 0 0
SE 1 2 1 0 0 0 4
SSE 3 4 4 0 0 0 11
S 1 8 2 8 1 0 20
SSW 0 2 14 9 3 2 30
SW 1 0 6 3 0 0 10
WSW 0 0 3 1 1 0 5
W 0 1 9 3 3 2 18
WNW 0 0 6 4 0 0 10
NwW 0 0 3 4 1 0" 8
NNW 1 2 3 6 1 0 13
TOTAL 9 24 12 65 14 4 188
Total Hours: 188 Periods of Calm [hours]: 0 Hours of Missing Data: 920
Stability Class: D Quarter: 4
Wind Wind Speed at 60 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 3 12 22 30 5 0 72
NNE 0 5 8 15 7 0 35
NE 4 3 4 3 3 0 17
ENE 0 1 1 0 0 0 2
E 0 3 0 0 0 0 3
ESE 4 14 4 0 0 0 22
SE 2 7 10 2 0 0 21
SSE 1 8 21 21 3 0 54
S 1 3 15 37 11 1 68
SSW 1 5 13 18 8 0 45
SW 1 6 6 8 0 0 21
WSW 1 0 0 0 0 1 2
W 0 3 8 5 1 0 17
WNW 1 2 8 7 7 0 25
NW 0 11 17 6 6 2 42
NNW 0 6 16 8 0 0 30
TOTAL 19 89 163 160 51 4 476
Total Hours: 476 Periods of Calm [hours]: 0 Hours of Missing Data: 878

66



o

Stability Class: E

TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Page 23 of 28

Quarter: 1

Wind Wind Speed at 60 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 3 1 9 12 5 0 30
NNE 7 1 9 6 1 0 24
NE 0 1 10 12 4 5 32
ENE 29 3 3 14 0 0 49
E 1 4 8 3 0 0 16
ESE 1 15 3 0 0 0 19
SE 0 0 4 8 9 0 21
SSE 0 0 4 6 11 3 24
S 0 0 5 15 44 7 71
SSW 0 0 1 5 20 0 26
Sw 0 3 4 6 2 0 15
WSW 1 2 4 10 1 0 18
w 0 0 7 6 7 1 21
WNW 1 1 2 5 8 1 18
NW 1 1 5 9 1 1 18
NNW 1 3 6 1 1 0 12
TOTAL 45 35 84 118 114 18 414
Total Hours: Periods of Calm [hours]: 0 Hours of Missing Data: 46

Stability Class: E

Quarter: 2

Wind Wind Speed at 60 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL

N 0 3 0 4 0 0 7
NNE 1 2 4 5 0 0 12
NE 0 1 4 11 3 0 19

ENE 0 1 4 3 1 0 9
E 1 8 11 5 0 0 25
ESE 0 26 9 4 1 0 40
SE 3 12 10 6 2 3 36
SSE 0 2 26 16 1 0 45
S 0 1 6 5 18 2 32
SSW 0 4 3 5 8 4 24

SwW 0 1 2 2 0 0 5
WSW 1 0 3 7 1 0 12

w 0 0 2 0 0 0 2

WNW 0 0 2 1 0 0 3

NW 0 1 2 2 0 0 5
NNW 0 1 4 7 0 0 12

TOTAL 6 63 92 83 35 9 288

Total Hours: 288

Periods of Calm [hours]: 0
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TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Page 24 of 28
Stability Class: E Quarter: 3
Wind Wind Speed at 60 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 0 4 22 24 3 0 53
NNE 3 43 18 5 0 0 69
NE 1 1 3 1 0 0 6
ENE 0 2 7 1 0 0 10
E 0 2 2 1 0 0 5
ESE 1 1 1 0 0 0 3
SE 1 6 1 0 0 0 8
SSE 2 5 7 2 0 0 16
S 2 8 36 27 6 1 80
SSW 2 3 51 37 2 0 95
Sw 1 4 33 35 2 0 75
WSW 0 7 14 2 1 0 24
w 0 2 17 11 2 1 33
WNW 0 1 13 3 0 0 17
Nw 0 0 9 5 0 0 14
NNW 0 5 12 8 4 0 29
TOTAL 13 94 246 162 20 2 537
Total Hours: 537 Periods of Calm [hours]: 0 Hours of Missing Data: 920
Stability Class: E Quarter: 4
Wind Wind Speed at 60 Meter Level
Direction '
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 0 6 21 16 0 1 44
NNE 0 5 9 8 1 0 23
NE 1 5 4 4 0 0 14
ENE 0 2 8 . 6 0 0 16
E 1 8 12 0 0 0 21
ESE 1 12 11 0 0 0 24
SE 3 3 15 4 0 0 25
SSE 3 3 20 27 0 0 53
S 1 3 12 36 7 3 62
SSW 1 4 14 30 11 0 60
SW 0 5 15 13 7 0 40
WSW 0 4 8 2 3 0 17
w 1 11 4 1 9 0 26
WNW 1 10 8 2 4 0 25
NW 1 18 19 7 8 0 53
NNW 0 10 10 17 13 0 50
TOTAL 14 109 190 173 63 4 553
Total Hours: 553 Periods of Calm [hours]: 0 Hours of Missing Data: 878
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TABLE 18

JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS
Page 25 of 28

Stability Class: F

Quarter: 1

Wind Wind Speed at 60 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL

N 3 1 9 12 5 0 30
NNE 7 1 9 6 1 0 24
NE 0 1 10 12 4 5 32
ENE 29 3 3 14 0 0 49
E 1 4 8 3 0 0 16
ESE 1 15 3 0 0 0 19
SE 0 0 4 8 9 0 21
SSE 0 0 4 6 11 3 24

S 0 0 5 15 44 7 71
SSW 0 0 1 5 20 0 26
SwW 0 3 4 6 2 0 15
WSw 1 2 4 10 1 0 18

W 0 0 7 6 7 1 21
WNW 1 1 2 5 8 1 18
NwW 1 1 5 9 1 1 18
NNW 1 3 6 1 1 0 12
TOTAL 45 35 84 118 114 18 414

Total Hours: 414

Stability Class: F

Periods of Calm [hours]: 0

Quarter: 2

Hours of Missing Data: 46

Wind Wind Speed at 60 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 1 1 0 0 0 0 2
NNE 0 1 2 3 0 0 6
NE 0 1 5 5 0 0 11
ENE 0 0 8 2 0 0 10
E 0 3 6 5 0 0 14
ESE 3 16 2 0 0 0 21
SE 1 0] 0 0 1 0 2
SSE 0 1 2 12 0 0 15
S 1 3 2 3 0 0 9
SSwW 0 0 1 0 1 0 2
sSw 0 2 5 1 0 0 8
WSwW 0 0 2 0 1 0 3
w 0 0 2 0 0 0 2
WNW 0 0 2 0 0 0 2
NW 0 0 0 0 0 0 0
NNW 0 1 1 2 0 0 4
TOTAL 6 29 40 33 3 0 111
Total Hours: 111 Periods of Calm [hours]: 0 Hours of Missing Data: 49
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Stability Class: F

TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Page 26 of 28

Quarter: 3

Wind Wind Speed at 60 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 0 2 7 11 0 0 20
NNE 17 3 1 2 0 0 23
NE 2 1 5 2 0 0 10
ENE 0 25 3 6 0 0 34
E 0 7 1 8 0 0 16
ESE 4 0 1 0 0 0 5
SE 2 1 0 0 0 0 3
SSE 7 2 1 0 0 0 10
S 2 6 5 13 1 0 27
SSW 2 8 14 2 0 0 26
SW 0 5 22 20 2 0 49
WSw 1 12 21 15 1 0 50
w 1 8 15 1 0 0 25
WNW 1 10 4 0 0 0 16
NW 3 10 5 15 0 0 33
NNW 1 4 2 2 0 0 9
TOTAL 43 104 107 97 4 0 355

Total Hours: 355

Stability Class: F

Periods of Calm [hours]: 0

Quarter: 4

Hours of Missing Data: 920

Wind Wind Speed at 60 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 1 3 10 1 0 0 15
NNE 1 2 3 3 0 0 9
NE 0 1 4 0 0 0 5
ENE 0 1 11 1 0 0 13
E 0 0 6 1 0 0 7
ESE 0 2 2 1 0 0 5
SE 2 0 0 5 0 0 7
SSE 0 0 2 4 0 0 6
S 1 5 3 8 0 0 17
SSW 0 0 6 7 -0 0 13
SW 0 3 8 10 5 0 26
WSw 1 4 7 3 6 0 21
w 0 4 2 1 1 0 8
WNW 1 3 1 0 0 0 5
NwW 3 6 4 1 0 0 14
NNW 2 7 5 2 0 0 16
TOTAL 12 41 74 48 12 0 187

Total Hours: 187

Periods of Calm [hours]: 0
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Stability Class: G

: TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Page 27 of 28

Quarter: 1

Wind Wind Speed at 60 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 1 0 0 0 0 0 1
NNE 0 0 1 2 0 0 3
NE 0 1 4 4 0 0 9
ENE 0 1 4 0 0 0 5
E 0 1 6 1 2 0 10
ESE 1 10 1 0 0 0 12
SE 0 2 4 1 1 0 8
SSE 0 0 5 10 0 0 15
S 0 3 0 5 3 0 11
SSw 1 2 0 5 0 0 8
SW 0 1 0 2 0 0 3
WSW 0 1 0 1 0 0 2
w 0 1 1. 0 0 0 2
WNW 0 0 0 0 0 0 0
NW 0 3 0 1 0 0 4
NNW 0 3 2 2 0 0 7
TOTAL 3 29 28 34 6 0 100

Total Hours: 100

Stability Class: G

Periods of Calm [hours]: 0

Quarter: 2

Hours of Missing Data: 46

Wind
Direction

Wind Speed at 60 Meter Level

Y
|
w

®
-
N

13-18

19-24

>24

TOTAL

N

NNE

NE

ENE

E

ESE

SE

SSE

S

SSW

SW

WSW

W

WNW

NW

NNW

OOOOOOOOOOOOCOOO

2 WWOINIAAO||xOO|O|O0|O

TOTAL

DO |O OO0 O|O|0|O|=(O|~|OIN

aOI\DI\JO—-‘O—‘OOOQ‘I(&)O-—*OO.‘fl

e B e B L= N E BN E- T BN B F =] EN T N B [

H|O|OIO(CIO|O|=O|O|O0|O|O0|W|IO|(0O|O

Ell=l=li=llellellellellellellelielie]lle]lle] Le] 0

o

H
w

Total Hours: 43

Periods of Calm [hours]: 0
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TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Page 28 of 28
Stability Class: G Quarter: 3
Wind Wind Speed at 60 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 0 0 2 6 . 0 0 8
NNE 0 0 1 7 1 0 9
NE 1 8 1 11 2 0 23
ENE 0 4 5 3 0 0 12
E 0 3 6 2 0 0 11
ESE 1 4 3 -0 0 0 8
SE 4 1 0 0 0 0 5
SSE 3 2 0 0 0 0 5
S 1 7 1 5 0 0 14
SSW 2 2 2 1 0 0 7
SW 0 2 1 9 0 0 12
WSW 1 6 9 6 0 0 22
wW 1 3 2 0 0 0 6
WNW 1 2 3 0 0 0 6
NW 2 2 1 0 0 0 5
NNW 1 3 0 0 0 0 4
TOTAL 18 49 37 50 3 0 157
Total Hours: 157 Periods of Calm [hours]: 0 Hours of Missing Data: 920
Stability Class: G ' Quarter: 4
Wind Wind Speed at 60 Meter Level
Direction
1-3 4-7 8-12 13-18 19-24 >24 TOTAL
N 0 1 5 0 0 0 6
NNE 1 1 3 0 0 0 5
NE 0 0 3 0 0 0 3
ENE 0 1 3 0 0 0 4
E 0 2 5 10 3 0 20
ESE 0 0 0 0 0 0 0
SE 1 0 0 1 0 0 2
SSE 0 0 1 0 0 0 1
S 1 0 0 0 0 0 1
SSW 0 0 0 3 0 0 3
SW 1 0 7 2 0 0 10
WSW 0 0 1 4 7 0 12
w 0 0 3 0 0 0 3
WNW 0 1 1 0 0 0 2
NwW 0 0 4 0 0 0 4
NNW 0 0 7 0 0 0 7
TOTAL 4 6 43 20 10 0 83
Total Hours: 83 Periods of Calm [hours]: 0 Hours of Missing Data: 878
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SECTION 8
ODCM OPERATIONAL REQUIREMENT REPORTS

In accordance with ODCM sections 2.7.1 and 3.9.2 inoperable radioactive liquid and gaseous effluent
monitoring instrumentation channels remaining in an inoperable condition for greater than 30 days shalll
be reported in the Radioactive Effluent Release Report. During 1999, there were no instances of
radioactive liquid effluent instrumentation channels being inoperable for more than 30 days.
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SECTION 9
CHANGES TO RADIOACTIVE WASTE TREATMENT SYSTEMS

In accordance with the CPS ODCM section 7.2, licensee-initiated changes to the liquid, gaseous or
solid radioactive waste treatment systems shall be reported in the Radioactive Effluent Release Report.

No changes to the Waste Treatment Systems were implemented during this reporting period.
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SECTION 10
NEW LOCATIONS FOR DOSE CALCULATION AND/OR ENVIRONMENTAL MONITORING

The following is a summary of the 1999 Annual Land Use Census. It shows changes in locations for
dose calculations and/or environmental monitoring identified by the Annual Land Use Census.
Beginning with this years report, the distance of the receptor is being listed in the report instead of the
name. This is being done to maintain the privacy of the residents.

1.0 Nearest Residence

The nearest resident identified in each of the 16 sectors are shown below. Changes are noted with an
asterisk (*).

1998 1999
SECTOR | RESIDENT | AGEGROUP | RESIDENT | AGE GROUP
[Km] [Km]

N 1.50 CTA 1.50 T A
NNE 1.59 A 1.59 A

NE 2.07 C A 2.07 TA
ENE 2.86 A 2.86 A
E 1.67 A 1.67 A

ESE 514 CA 514 C A

* SE 4.90 A 4.44 C A
SSE 2.90 A 2.90 A
S 4.78 A 478 A
* | SSW 4.90 A 468 A
SW 117 A 147 A
WSW 2.52 A 2.52 A

W 2.63 TA 2.63 TA
1 WNW 2.63 TA 2.63 A

NW 2.65 TA 2.65 TA
NNW 2.78 A 2.78 A

(hnfant (C)hild (T)een (A)dult
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2.0 Broadleaf Garden Census

Over 100 gardens within 5 miles were located in the 16 sectors surrounding CPS. Speifically broad
leaf vegetation was identified for this report. Other crops grown in this area were identified but will not
be addressed in this report.

The nearest garden identified in each of the 16 sectors are shown below. Changes are noted with an

asterisk (*).

1998 1999
SECTOR GARDENS AGE GROUPS GARDENS AGE GROUPS
[Km] [Km]
* N 4.88 A 1.50 TA
* NNE 2.05 A 3.76 A
NE 3.46 TA 3.46 TA
* ENE 4.24 A 4.22 A
* E 4.00 A 3.85 A
ESE 5.30 CA 5.30 CA
SE NONE N/A NONE N/A
* SSE 4.48 A 4.45 CA
S 6.60 A 6.60 A
* SSW 5.14 TA 5.14 A
* sSwW 5.87 CA 5.61 CA
* WSW 3.66 A 3.62 A
* W 3.22 I CA 2.63 TA
* WNW 0.8 A 2.64 A
* NW NONE N/A 3.11 A
NNW 417 A 417 A
(hnfant (C)hild (T)een (A)dult
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3.0 Milking Animal Census

Milking animals within 5 miles were located in 10 of the 16 sectors surrounding CPS. The cattle were
used for nursing (nursing of calves) and were being used for meat production (both own use and to be
sold). There were no residents that milked their animals for human consumption.

Milking animals were specifically identified for this report. Other livestock raised in this area were
identified but will not be addressed in this report.

The nearest milking animals identified in each of the 16 sectors are shown below. Changes are noted
with an asterisk (*).

1998 1999
SECTOR MILKING AGE GROUPS MILKING AGE GROUPS
ANIMALS [Km] ANIMALS [Km]
N 1.50 CTA 1.50 TA
NNE 2.05 A 2.05 A
* NE 5.53 A 3.46 TA
ENE 1.74 A 7.74 A
E NONE N/A NONE N/A
ESE NONE N/A NONE N/A
SE NONE N/A NONE N/A
* SSE 3.83 A NONE N/A
S NONE N/A NONE N/A
* SSW 5.28 TA 5.28 A
SW 5.87 A 5.87 A
WSW 5.53 A 5.63 A
w NONE N/A NONE N/A
WNW NONE N/A NONE N/A
NW 3.85 A 3.85 A
NNW 2.05 A 3.85 A
(hHnfant (C)hild (Teen (A)dult
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SECTION 11
CORRECTIONS TO DATA REPORTED IN PREVIOUS REPORTS

There is one correction to the 1998 Effluent Report.

In the 1998 report, it was stated that the values from the thermoluminescent dosimeters stationed
around the environs was reported in section 6. That data was inadvertently not included. A summary
of the TLD data is reported below.

COMPLIANCE WITH 40CFR190 REQUIREMENTS

Thermoluminescent dosimeters [TLD] are stationed around CPS to measure the ambient gamma
radiation field. Monitoring stations are placed near the site boundary and approximately five miles from
the reactor, in locations representing the sixteen compass sectors. Other locations are chosen to
measure the radiation field at places of special interest such as nearby residences, meeting places and
population centers. Control sites are located further than ten miles from the site, in areas that should
not be affected by plant operations. The results from the TLDs are reported in the Annual Radiological
Environmental Monitoring Report [REMP]. The results from this effort indicated no excess dose to
offsite areas for 1998.

Additionally, NUREG-0543, METHODS FOR DEMONSTRATING LWR COMPLIANCE WITH THE EPA
URANIUM FUEL CYCLE STANDARD (40 CFR PART 190) states in section IV, “As long as a nuclear
plant site operates at a level below the Appendix | reporting requirements, no extra analysis is required
to demonstrate compliance with 40 CFR Part 190.” The organ and whole body doses reported in Table
8 are determined using 10 CFR 50 Appendix | methodology. The doses reported are well below the
limits of Appendix |
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SECTION 12
CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL

CPS is required to report any changes to the Offsite Dose Calculation Manual. One revision to the
ODCM was issued in 1999 and is included in this section.
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CpPS—-ODCM

1.0

GENERAL INFORMATION

PREFACE

The Clinton Power Station OFFSITE DOSE CALCULATION MANUAL
-{CPS—-ODCM) provides the methodologies and parameters to
be used by Illinois. Power Company.(IPC) to assure’
compliance with the radioactive effluent dose limitations
stated in 10CFR20, 10CFR50 Appendix A (General Design
Criteria 60 and 64), 10CFR50 Appendix I, and 40CFR180.

The CPS-ODCM was prepared based on guidance provided in
NUREG-0133, PREPARATION OF RADIOLOGICAL EFFLUENT
TECHNICAL SPECIFICATIONS FOR NUCLEAR POWER PLANTS
(October 1978), and NUREG-0473, RADIOLOGICAL EFFLUENT
TECHNICAL SPECIFICATIONS FOR BOILING WATER REACTORS
{Draft 7, to Revision 3). This manual along with station
procedures- will be used by CPS personnel to demonstrate
compliance with the above referenced Federal Regulations.

Changes to the CPS-ODCM shall be provided in the
RADIOACTIVE EFFLUENT RELEASE REPORT.

Definitions

The following terms are defined so that uniform
interpretation of requirements of this manual may be
achieved. The defined terms appear in capitalized type
and shall be applicable throughout this manual.

" CHANNEL CALIBRATION

A _CHANNEL CALIBRATION shall be the adjustment, as
necessary, of the channel output such that it responds
with the necessary range and accuracy to known values of

‘the parameter that the channel monitors. - The CHANNEL

CALIBRATION shall encompass the entire channel, including

_the required sensor, alarm, display, and trip functions,

and shall include the CHANNEL FUNCTIONAL TEST.
Calibration of instrument channels with resistance
temperature detector (RTD) or thermocouple sensors may
consist of an in place qualitative assessment of sensor
behavior and normal calibration of the remaining
adjustable devices in the channel. The CHANNEL
CALIBRATION may be performed by means of any series of
sequential, overlapping or total channel steps so that
the entire channel is calibrated.

CLINTON-1 ‘ 1-1 Rev.18-8/99
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CHANNEL CHECK

A CHANNEL CHECK shall be the qualitative assessment, by

_observation, of channel behavior during operation. This

determinationtshall include, where possible, comparison
of the channel indication and status to other indications
or:status derived from independent instrument channels
measuring the same parameter. .

CHANNEL FUNCTIONAL TEST

A CHANNEL FUNCTIONAL TEST shall be the injection of a
simulated, or actual, signal into the channel as close to
the sensor as practicable to verify OPERABILITY,
including required alarm, interlock, display, and trip
functions, and channel failure trips. The CHANNEL
FUNCTIONAL TEST may be performed by means of any series

" of sequential, overlapping or total channel steps so that

the entire channel is tested.

FREQUENCY NOTATION

The FREQUENCY NOTATION specified for the performance of
surveillance requirements shall correspond to the
intervals defined in Table 1.1-1.

GASEQUS RADWASTE TREATMENT SYSTEM

A GASEOUS RADWASTE TREATMENT SYSTEM 1s any system
designed and installed to reduce radioactive gaseous
effluents by collecting primary coolant system offgases
from the main condenser evacuation system and providing
for.-delay or holdup for the purpose of reducing the total
radioactivity prior to release to the environment.

MEMBER (S) OF THE PUBLIC

An individual in a controlled or unrestricted area.
However, an individual is not a member of the public
during any period in which the individual receives an
occupational dose.

MOD

A MODE shall correspond to any one inclusive combination
of mode switch position, average reactor coolant
temperature, and reactor vessel head bolt tensioning
specified in Technical Specification Table 1.1-1 with
fuel in the reactor vessel.
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OPERABLE - OPERABILITY

1.1.8 A system, subsystem, division, component or device shall
be OPERABLE or have OPERABILITY when it 1is capable of
performing its specified safety function(s) and when all
necessary attendant instrumentation, controls, normal or
emergency electrical power, cooling or seal water,
lubrication or other auxiliary equipment that are
required for the system, subsystem, division, component
or device to perform its specified safety function(s) are
also capable of performing their related support
function(s) . '

REMEDIAL REQUIREMENT

1.1.9 REMEDIAL REQUIREMENT shall be that part of a requirement
which prescribes remedial measures required under
designated conditions.

SITE BOUNDARY

1.1.10 The SITE BOUNDARY shall be that line beyond which the
land is neither owned, nor leased, nor otherwise
controlled by the licensee.

- _ SOURCE_CHECK

1.1.11 A SOURCE CHECK shall be the qualitative assessment of
channel response when the channel sensor is exposed to a
source of increased radioactivity.

UNRESTRICTED AREA

1.1.12 An UNRESTRICTED AREA means an area, access to which is
neither limited nor controlled by the licensee.

VENTILATION EXHAUST TREATMENT SYSTEM

1.1.13 A VENTILATION EXHAUST TREATMENT SYSTEM is any system
designed and installed to reduce gaseous radioiodine or
radioactive material in particulate form in effluents by
passing ventilation or vent exhaust gases through

~ charcoal adsorbers and/or HEPA filters for the purpose of

removing iodines or particulates from the gaseous exhaust

stream prior to the release to the environment. Such a

system is not considered to have any effect on noble gas

effluents. Engineered Safety Feature (ESF) atmospheric
cleanup systems are not considered to be VENTILATION

EXHAUST TREATMENT SYSTEM components.
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1.1.14

1) Machine Shop HVAC (VJ)

The following systems are de51gnated VENTILATION EXHAUST

- TREATMENT SYSTEMS:

2) Laboratory HVAC (VL) . -
3) Drywell Purge (VQ)
4) Radwaste Bldg. HVAC (VW)

The MCR ARPR LAN is the means whereby data is transmitted
from the ARPR monitors to the central collection .
equipment. Texrminal 1H13-P870. is normally the Master
Terminal. -Terminals 1H13-P864 and the terminal in the
TSC may also be used to fulfill MCR ARPR LAN related
functions if the conditions stated 1n the appropriate
sections of the ODCM are met.

The communication requirements for the MCR ARPR LAN will

‘be satisfied if communication is verified at either the
- 1H13-P864 terminal or the 1H13-P870 terminal with either

terminal being designated as the Master Terminal. In the
event communication cannot be verified at either the
1H13-P864 or the 1H13-P870 terminals, communication with
the MCR ARPR LAN requirements can be satisfied using the
TSC terminal if the TSC terminal is manned continuously,
if direct/constant communication is established with MCR
personnel, and the TSC terminal has been designated as
the Master Terminal. Channel Functional Test/Calibration
requirements can be satisfied at the 1H13-P864 terminal
if terminal 1H13-P870 is designated as the Master
Terminal. The TSC terminal may also be used to satisfy
Channel Functional Test/Calibration requirements if the
requirements previously given for use of this terminal
are met.

General Operation Requirements

Operation Requirements shall be met during the conditions
specified therein; except as provided in Operation
Requirement 1.2.2.

Upon discovery of a failure to meet an Operation
Requirement, the REMEDIAL REQUIREMENT (s) shall be met,
except as provided in 1.2.3.

If the Operation Requirement is met or is no longer
applicable prior to expiration of the REMEDIAL
REQUIREMENT (s), completion of the REMEDIAL REQUIREMENT (s)
is not required, unless otherwise stated.

CLINTON-1 1-4 Rev.18-8/99
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1.2.3

Equipment removed from service or declared inoperable to
comply with REMEDIAL REQUIREMENT (s) may be' returned to
service under administrative control solely to-perform
testing required to demonstrate OPERABILITY oxr the

"OPERABILITY of other equipment:. This is-an exception to

OPERATION REQUIREMENT 1.2.2 for the system returned to
service under administrative control to perform the
testing required to demonstrate OPERABILITY.

General Surveillance Requirements

Surveillance Requirements shall be met during the

- applicable conditions specified in and for the associated

Operation Requirement, unless otherwise stated in the
surveillance Requirement. = Failure to meet a
surveillance, whether such failure is experienced during
the performance.of the surveillance, or between
performances of the surveillance, shall be failure to
meet the Operation Requirement.

The specified surveillance interval for each Surveillance
Requirement is met if the Surveillance is performed
within 1.25 times the specified surveillance interval, as
measured from the previous performance or as measured
from the time a specified condition of the Surveillance
Requirement is met. ' :

For surveillance intervals specified as “once”, the above
interval extension does not apply.

If a REMEDIAL REQUIREMENT requires periodic performance
on a “once per ...”. basis, the above surveillance
interval extension applies to each performance after the
initial performance.

Exceptions to this Surveillance Requirement are stated in
the individual Surveillance Requirements.

Failure to perform a surveillance within the specified
time interval shall be a failure to meet the Operation
Requirement except as provided in Surveillance
Requirement 1.3.3. surveillances do not have to be
performed on inoperable equipment or variables outside
specified limits.

If it is discovered that a surveillance was not performed
within its specified surveillance interval, then
compliance with the requirement to declare the
Operationa¥ Requirement not met may be delayed, from the
time of discovery, up to 24 hours or up to the limit of
the specified interval, which ever is less. This delay
period is to allow performance of the surveillance.

If the surveillance is not performed within the delay
period, the Operational Requirement must immediately be
declared not met, and the applicable REMEDIAL
REQUIREMENTS must be met. .
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1.4 ‘Effluent Concentratlon Limit (ECL) Calculation
-Requirements

1.4.1 Ten times the values found in.10CFR20 Appendix B, Table 2,
Column 2 shall be used for all ECL calculations in the
ODCM. For dlssolved or entrained noble gases, the-
.concentration shall be limited to 2.0 x 10™ microcuries/ml
total activity.
TABLE 1.1-1

SURVEILLANCE FREQUENCY NOTATION

NOTATION _ : ‘ FREQUENCY

S At least once per 12 hours.
D V At least once per 24 hours.
W At least once per 7 days.

M At least once per 31 days.'
Q At least once per 92 days.
SA At least once per 184 days.
A - At.least once per 366 days.

At least once per 18 months (550 days)

P . . Prior to each release.

S/U Prior to each reactor startup.

NA _ Not applicable.

Note: A frequency notation for a composite sample describes
the time period over which the sample is to be
composited.
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2.0

2.1

LIQUID EFFLUENTS

Introduction

Liquid radwaste effluent released from CPS will meet ten

. times the 10CFR20 concentration limits -at the point of
discharge to the unrestricted area shown in Figure 2.1-1.

This design and operation objective will be achieved at
all times. Actual discharges of liquid radwaste effluent
will normally occur on a batch basis and the average
concentration at the point .of discharge will be only a

“small percentage of the allowed limits. Refer to Clinton

USAR Section 11.5 for a description of radiation
monitoring, sampling and effluent control systems.

Cumulative quarterly dose contributions due to
radioactive effluents released to the unrestricted area
will be determined once every 31 days using NUREG-0133
and Requlatory Guide 1.109 methodology and parameters
during periods when liquid effluent activity exceeds the
Lower Limit of Detection (LLD) values.

Liquid Radwaste Discharge Process Radiation Monitoring
{PRM) System

This monitoring subsystem measures liquid radwaste
effluent radioactivity prior to the effluent joining
plant service water and circulating water dilution
streams. A high radioactivity signal from this gamma
scintillation detector automatically terminates the
liquid radwaste effluent release. The liquid radwaste
effluent flow, variable from 10-60 GPM or 50-300 GPM,
combines with Plant Service Water flow (minimum flow
approximately 2000 GPM during plant shutdown periods
depending on system loads) and Plant Circulating Waterx
flow (0-567,000 GPM) in the Seal Well prior to entering
the 3.4-mile discharge flume to Lake Clinton (see Figure
2.5-1).

'10CFR20 Release Rate Limits

The Operation and Surveillance Requirements pertaining to
discharge of liquid radwaste effluent to the unrestricted
area are specified in Section 2.3.1 as follows.

CLINTON-1 : 2-1 _ Rev.18-8/99



CPS-0ODCM

2.3.1

Liquid Effluent Concentration - Operation and

Surveillance Requirements

OPERATION REQUIREMENT "

" The concentration of radioactive materiél released in

liquid effluent to UNRESTRICTED AREAS (see Figure 2.1-1)
shall be limited to ten times the concentrations
specified in 10CFR Part 20, Appendix B, Table 2, Column 2
for radionuclides other than dissolved or entrained noble
gases. For dissolved or entrained noble gases, the
concentration shall be limited to 2.00E-04 microcuries/ml
total activity. This requirement applies during all
releases via this pathway.

REMEDIAL REQUIREMENT:

With the concentration of radiocactive material released
in liquid effluents to UNRESTRICTED AREAS exceeding the
above limits, immediately restorge the concentration to
within the above limits.

SURVEILLANCE REQUIREMENTS

2.3.1.1 Radiocactive liquid wastes shall be sampled and analyzed

according to the sampling and analysis program of Table
2.3-1.

2.3.1.2 The results of the radioactivity analyses shall be used

in accordance with the methodology and parameters of
Section 2.3.2 to assure that the concentrations at the
point of release are maintained within the limits of the
above Operation Requirement.

To comply with the above requirements, setpoints will be
calculated to assure that Seal Well concentrations do not
exceed the OPERATIONAL REQUIREMENT specified in section
2.3.1. .
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TABLE 2.3-1

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

4 : , . LOWER LIMIT
LIQUID . MINIMUM ' . OF DETECTION

RELEASE SAMPLING ANALYSIS TYPE OF ACTIVITY (LLD)?
TYPE FREQUENCY FREQUENCY ANALYSIS (nCi/ml)

Batch Waste P P Principal Gamma . <5.00E-07

Release Bach Batch Each Batch Emitters®

— Tanks® :
I-131 <1.00E-06
P M Dissolved and <1.00E-05
One Batch/M Entrained Gases®

T (Gamma Emitters)

- P o H-3 <1.00E-05
: Each Batch Composite® :

Gross Alpha . <1.00E-07

. - P 0 Sr—-89, Sr-90 <5.00E-08
Each Batch Composite®

Fe—-55 <1.00E-06
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TABLE 2.3-1 (Continued)

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

k3

TABLE NOTATIONS

>Phe LLD is defined, for purposes of these requirements, as the
smallest concentration of radiocactive material in a sample that
will yield a net count, above system background, that will be
detected with 95% probability with only 5% probability of falsely
concluding that a blank observation represents a "real” signal.

" For a particular measurements system, whlch may include

radlochemlcal separation:

LLD = 4.66 su,/[E x V x 2.22E+06 x Y x exp"M“

]

Where:

LLD is the "a priori” lower limit of detection as defined
above, as microcuries per unit mass or volume,

Sy, 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 disintegration,

V is the sample size in units of mass or volume,

2.22E+06 is the number of disintegrations per minute per
microcurie,

Y is the fractional radiochemical yield, when applicable,

A is the radloactlve decay constant for the particular
radionuclide (sec™’) and

At for plant effluents is the elapsed time between the
midpoint of sample collection and the midpoint of the
counting interval (sec).

Typical values of E, V, Y and At should be used in the
calculation.

CLINTON-1 2-4 Rev.18-8/99
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2 TABLE 2.3-1 (Continued)

S - RADIOACTIVE LIQUID WASTE SAMPLING BAND ANALYSIS PROGRAM

- A TABLE NOTATIONS (Continued)

It should be recognized that the LLD is defined as an a priori
(before the fact) limit representing the capability of a
measurement system and not as an a posteriori (after the fact)
limit for a particular measurement.

— br batch release is the discharge of liquid wastes of .a discrete
volume. Prior to sampling for analyses, the tank is isolated
from all inputs and recirculated.a minimum of two tank volumes at

— which time.a sample is obtained for isotopic analysis.

¢ The principal gamma emitters are: Mn-54, Fe-59, Co-58, Co-60,
Zn-65, Mo-99, Cs-134, Cs-137, and Ce-141. Ce—-144 shall also be
measured, but with an LLD of <5.00E-06 pCi/ml. All identified | #la<
- radionuclides shall be reported in the Radioactive Effluent
Release Report pursuant to Technical Specification 5.6.3 in a
format outlined in Regulatory Guide 1.21, Appendix B, Revision 1,
June 1974.

9 A composite sample is one in which the quantity of liguid
sampled is proportional to the quantity of liquid waste
discharged and in which the method of sampling employed results
in a specimen that is representative of the liquids released.

° pissolved and Entrained gases are: Xe-133, Xe-135, Xe-138,
Kr-85m, Kr-87, and Kr-88.

CLINTON-1 2-5 Rev.18-8/99



CPS-0DCM
2.3.2

2.3.2.1

CLINTON-1

Liquid Radwaste Discharge PRM Setpoints

To comply with the Operation Requirements of Section
2.3.1 and Section 2.7.1, the alarm/trip setpoints for
liquid effluent monitors:and flow measurement devices
are set to assure that the following equation is-
satisfied: ‘ S

Cf/(? + £} < ECL : ' (1)

"ECL = the Effluent Concentration Limit (Section

2.3.1) implementing 10 times the effluent
concentration limit of 10CFR20, Appendix B,
Table 2, Column 2 and corresponding to the

- specific mix of radionuclides in the effluent

stream being considered, in puCi/ml

c = the setpoint, in pCi/ml, of the radioactivity
monitor measuring the radioactivity
concentration in the effluent line prior to
dilution and subsequent release; the setpoint
is inversely proportional to the volumetric
flow of the effluent line and proportional to
the volumetric flow of the dilution stream(s)
plus the effluent stream.

F = the dilution water flow setpoints as
determined at the Seal Well, in volume per
unit time

s = the liquid radwaste discharge flow setpoint

as determined at the liquid radwaste
discharge PRM location, in volume per unit
time {(same units as F)

The available dilution water flow (F) should be
constant for a given release, and the liquid radwaste
tank discharge flow (f) and monitor setpoint (c) are
set to meet the condition of equation (1) for a given
effluent concentration (ECL). The method by which this
is accomplished is illustrated in sections 2.3.2.1
through 2.3.2.5.

The isotopic concentration for a liquid radwaste tank
to be discharged is obtained from the sum of the
measured concentrations as determined by the analyses
required in Table 2.3-1:
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where

- Z.Ca

2.3.2.2

where

CLINTON-1

- Z4Cq

»

2;1Ci.=zgcg+zaca'*'z;:-xcs"'C’l""CE‘el llCl/ml ( 2 )

The sum of concentrations C, of each measured
gamma emitter g (including I-131) observed by
gamma spectroscopy of the waste sample, puCi/ml.

. The sum of concentrations C, of alpha emitters
(a) in liquid radwaste as measured in the most
. current QUARTERLY composite discharge tank

sample, pnCi/ml.

The sum of concentrations C, of Sr-89/Sr-90 in .
liquid radwaste as observed in the most current
QUARTERLY composite discharge tank sample,

pCi/ml.
The measured concentration of H-3 in liquid

radwaste as determined from analysis of the
most current QUARTERLY composite discharge tank

sample, wCi/ml.

2.Cs

The measured concentration of Fe-55 in liquid
radwaste as observed in the most current
QUARTERLY composite discharge tank sample,

pCi/ml.

CFe

The measured radionuclide concentrations are used to

-calculate a DILUTION FACTOR (DF) which is equivalent to

the ratio of total dilution flow rate to liquid
radwaste tank effluent flow rate required to assure.
that the limiting concentrations specified in
Operational Requirement 2.3.1 are met at the point of

- discharge to the unrestricted area.

L G

i=g ECL,
£ * Roax

Dreq,g =

2 Cy

i=ng ECIL,
f * Rpax

Dreq,ng =

(3)

Dreq = Dreq,g + Dreq,ng

Dreq,g = Required dilution factor for gamma emitters

Dreq,ng = Required dilution factor for non—-gamma emitters

ECL; = Effluent concentration limit of nuclide i in
pCi/ml equal to 10 times the values in 10CFR20
Appendix B, Table 2, Column 2 for radionuclides
other than dissolved or entrained noble gases.
For dissolved or entrained noble gases, the
concentration is limited to 2.00E-04 pCi/ml. 1744
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2.3.2.3

where

2.3.2.4

CLINTON-1

f = Release pbint safety factor

Rpax = The maximum ECL ratio from the release point
setpoint definition- ’

Cy = The concentration of nuclide i in pCi/mil

SF = The conservative SAFETY FACTOR normally applied
to compensate for statistical fluctuations and
measurement errors, dimensionless.

The maximum permissible liquid radwaste tank effluent
flow rate, Rowmax, 1is calculated by the following
equation: '

Rcwmzx = Favatn + (far106 * Fiaste) volume/time (4)
Dreq .
Romax = Maximum waste.flow rate

Favaa = Minimum expected dilution ﬁater flow rate
(Circulating and/or Service Water systems), volume/time

fariee = 0.9 = Flow tate correction factor to provide a
10% margin for variations in flow rates, dimensionless

Fuaste = Maximum expected liQuid radwaéte tank effluent

flow rate, volume/time

Dreq = The DILUTION FACTOR calculated by equation (3),

dimensionless

Equation (4) is valid only for DF>1; for DF<1, the
liquid radwaste tank effluent concentration meets the
limits of Operational Requirement 2.3.1 without
dilution and therefore Rumax May assume any value not
to exceed discharge pump capacity.

The liquid radwaste discharge PRM setpoint may now be
specified based on the values of Z;C; (Eqg.2) and Rcumax
(Eg.4) which were determined to provide compliance with
the concentration limits of Operational Requirement
2.3.1. The monitor response is primarily a gamma
response and the actual setpoint is therefore based on
ZsCqy (Eq.2). The monitor setpoint, in counts per
minute {cpm}, which corresponds to the particular
setpoint concentration, S..x, 1s determined based on
monitor calibration data or operational data which
correlates monitor response to sample analyses
associated with the actual liquid radwaste discharged.
The use of operational data is considered valid only if
the integrity of laboratory methods of determination
are proven more accurate than the monitor data. .
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where

2.3.2.5

CLINTON-1

The set point concentration, Smaxs is.obtained~by the
following equation:

Fmto
Spax = Sadj * zgcg - (6)
F..ote = The actual liquid radwaste effluent flow rate,
volume/time :

If Saay >1, the value obtained for Smx is used to
determine the monitor setpoint above background, ccpm,
from either of the two methods described above. In the
case where S.s <1, no release may be made using the
existing discharge parameter values (Rovmaxs Fwaste) -

The setpoint concentration is conservative, even if
Romax 1S attainable, since the calculated flow rate
contains the SAFETY FACTOR, dilution flow rate and
liquid radwaste tank effluent flow rate margins.

To prevent spurious alarms, revise the Plant Service
Water Effluent PRM setpoint to coincide with the
setpoint concentration, Smax, calculated by equation
(6). This setpoint is valid only during periods of
actual liquid radwaste discharges.
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NOTE 1

NOTE 2

NOTE ¢4

FIGURE 2.1-1

CPS RESTRICTED AREA

HWY., 54

PLANT
DISCHARGE FLUM

HWY, 14

NOTE a

CLINTAN-]

LD HwWY. 1o

UNRESTRICTED AREA BOUNDARY FOR LIQUID EFFLUENTS

— SITE BOUNDARY
VIII UNRESTRICTED AREA

{OErr] SPECIAL UNRESTRICTED
AREA(Saa Nota 1)

AREA WITHIN SITE BOUN
— NOT OWNED BY IPC pARY

RESIDENCE (TYP)

HWY, 48

NOTES

THE AREA IN THE LAKE BETWEEN THE BUOYS AND THE :
EXCLUSION AREA BOUNDARY IS UNRESTRICTED AT THIS TIME.
BUT WILL BE CONTROLLED IF PLANT EFFLUENT CONDITIONS
WARRANT CLOSURE.

LAND PARCEL NOT OWNED BY ILLINOIS POWER, INCLUDES
RESIDENCES.,

LAND PARCEL NOT OWNED BY ILLINOIS POWER, OIL COMPANY
. PIPELINE PUMPING STATION.

LAND PARCEL NOT OWNED BY ILLINOIS POWER, AGRICULTURAL
USE.

THE LAKE SHORELINE IS APPROXIMATELY 690 FT. MSL
ELEVATION LINE.
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Plant Service Water Effluent PRM: Setpoints

Plant service water effluent continuously releases to

the Seal Well where it mixes with circulating water
‘effluent (if present) prior to entering Lake Clinton

" via the 3.4 mile-discharge flume. If the plant service

2.3.3.1

2.3.3.2

CLINTON-1

water system is in service then radioactive effluent
monitoring is required. To ensure that Plant Service
Water intersystem leakage has not occurred, weekly
Service Water effluent grab samples will be obtained
(when in service) and analyzed to deteimine the
identity and quantity of principal’gamma—emitting
radionuclides. In addition, a quarterly composite of
positive grab samples will be analyzed to determine the
quantity of H-3, Sr-89, Sr-90, Fe-55 and gross alpha
species released. The analytical Lower Limit of
Detection (LLD) for these analyses are specified in
Table 2.3-1.

The Plant Service Water effluent PRM setpoint should be
established as close to background as practical to
prevent spurious alarms, and yet assure an alarm should
an inadvertent release occur.

If the weekly grab sample analysis indicates the
presence of contamination above background, PRM
setpoints will be established following section 2.3.2
methodology as follows:

Perform section 2.3.2.2, solving equation (3) for DF

_using the appropriate values in the concentration term

f;om the grab sample analysis.

A modified dilution factor, DF,, must be determined so
that available dilution flows may be apportioned among
simultaneous discharge pathways. The modified dilution
factor is defined as:

DF, = DF/Fa : )

where F, is an administrative allocation factor which
may be assigned any value between 0 and 1 under the
condition that

2n ‘(FA)n _<_ 1 | ’ (8)

and where n = the number of liquid discharge pathways
for which DF >1 and which are planned for simultaneous
release. For simplicity, Fa may be assigned the value
1/n. Calculate Rgmax in equation (4) by substituting
the value of DF, for D,eq and perform the calculation
specified in section 2.3.2.4 to determine flow rate and
PRM setpoints.
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2.3.4

Shutdown Service Water (SX) Effluent PRM Setpoints

Shutdown Service Water, when initiated, is a potential

‘continuous radioactive discharge pathway to the

Ultimate Heat Sink (UHS) (3ee Figure 2.5-2). SX

- effluent sampling, analysis and setpoint establishment

will be performed as discussed for the Plant Service
Water system in Section 2.3.3.

%/

Fuel Pool Heat Exchanger Service Water Effluent PRM Setpoints

The Fuel Pool Heat Exchanger Serxrvice Water is normally
supplied by the Component Cooling Water (CCW) system (a
closed loop system). The Component Cooling Water
system rejects heat loads to the Plant Service Water

-system where intersystem leakage would be detected as
‘described in section 2.3.3. The Fuel Pool Heat

Exchanger Service Water effluent is considered a
potential radioactive discharge pathway when SX
replaces Component Cooling Water as the heat sink for
the fuel pool heat exchangers. To account for a
potential release of Component Cooling Water
radioactivity to the Ultimate Heat Sink via SX,
Component Cooling Water will be sampled prior to
placing the Fuel Pool Heat Exchanger in the SX cooling
mode and analyzed as discussed in section 2.3.3.
Discharge monitoring will be performed any time the
applicable Fuel Pool Cooling heat exchanger is in
service. The analysis results will then be used to
establish Fuel Pool Heat Exchanger Service Water PRM
and flow rate setpoints following Section 2.3.3.1 and
2.3.3.2 methodology. '

Any releases of radioactivity to the environment from

. the Plant Service Water (except during liquid radwaste

CLINTON-1

discharges), Shutdown Service Water or Fuel Pool Heat
Exchanger Service Water Systems are considered abnormal
events. Such events will be accounted for as unplanned
releases in the RADIOACTIVE EFFLUENT RELEASE REPORT.

Component Cooling Water PRM Setpoints

The Component Cooling water system is a potential
continuous radioactive discharge pathway to the Service
Water system due to the Component Cooling water system
generally operating at a higher pressure and the
potential for heat exchanger tube leaks. Component
Cooling provides cooling to components and heat
exchangers that carry radiocactive fluids or are in
areas that could result in radiocactive contamination if
the components are damaged. Except for the sampling
requirement described in 2.3.5, sampling on this system
is done on an as needed basis. The PRM setpoints are
established using the methodology in Section 2.3.3.

2-12 Rev.18-8/99
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2.4
2.4.1
2.4.1.1

CLINTON-1

10CFR50, Appendix I Dose Limits . - I%@?

The Operation and Surveillance Requirements concerning
10CFR50, Appendix I Release Limits are specified in
section 2.4.1. Dose calculations for ensuring
compliance with these limits are discussed in section
2.4.2.

10CFR50, Appendix I Dose Limits - Operation and
Surveillance Requirements

OPERATION REQUIREMENT

The dose or dose commitment to a MEMBER OF THE PUBLIC
from radioactive materials in liquid effluents released
to UNRESTRICTED AREAS (see Figure 2.1-1) 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. '

This requirement applies at all times.

REMEDIAL REQUIREMENT:

With the calculated dose from the release of
radioactive materials in liquid effluents exceeding any

. of the above limits, prepare and submit to the Regional

Administrator of the Regional Office of the NRC within
30 days a Special Report that identifies the cause(s)
for exceeding the limit(s) and defines the corrective
actions that have been taken to reduce the releases and
the proposed corrective actions to be taken to assure
that subsequent releases will be in compliance with the
above. limits.

SURVEILLANCE REQUIREMENTS

Cumulative dose contributions from liquid effluents for
the current calendar quarter and the current calendar
year shall be determined in accordance with the
methodology and parameters described in Section 2.4.2
at least once per 31 days. '
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2.4.2 Discussion

2.4.2.1 _ The dose contribution to the maximum exposed individual
from all radionuclides identified in liquid effluents
released to-the’unrestricted area is calculated as
follows:

Dy
where

Dy

At,

Cis

CLINTON-1

Ayy L At, * Cy, 0 For, Mrem (9)

The cumulative calendar quarter or yearly dose
to any organ j from liquid effluent for the
total release period, mrem

The length of time s over which C;, and F,
are averaged for liquid releases, hours

Liquid Radwaste Tank Volume/Liquid Radwaste
Discharge Flow Rate

The average concentration of nuclide i for time
period s in undiluted liquid effluent during

release period At, for any liquid release, p
Ci/ml

The near field average dilution factor for
receptor r during any liquid effluent release,
dimensionless. Defined as the ratio of the
average undiluted liquid radwaste flow during
the release, to the product of the average flow
from the discharge structure (during the '
reporting period, i.e., quarter or year) to the
unrestricted receiving water and Z

Average Undiluted Liquid Waste Flow (10)
(Average Discharge Structure Flow)Z

The applicable dilution factor for Lake
Clinton, dimensionless

1.0

2-14 Rev.18-8/99
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. ‘ . : ) A
S A;3; = The composite ingestion dose commitment factor P
: for the total body or critical organ'j of an | Ja7
- ADULT for radionuclide i, mrem/hr per pCi/ml

J””‘é&

: . = K[(U./D,) + (UBFy) IDF, - (11) I‘ﬁ??
where S : : ) :

Ko = A units conversion factor, 1.14E+05 pCi-ml-yr/
puCi~-liter-hr

= (1.00E+06 pCi/pnCi) (1.00E+03 ml/liter)/8760 lg/?7
hx/yr

— : U, = Annual water consumption by the maximum adult,
: 0 liter/yr

D, = Dilution factor from the near field area to the

- nearest potable water intake, 1.0 '
: Us = Adult fish consumption rate, 21 kg/yr (Table

- E-5 of Regulatory Guide 1.109)

BF; = Bioaccumulation factor for radionuclide i in
fish, pCi/kg per pCi/liter (Table 2.4-2 taken
from Table A-1 of Regulatory Guide 1.109)

DF; = Adult ingestion dose conversion factor for
radionuclide i, total body or critical organ,
mrem/pCi (Table 2.4-3 taken from Table E-11 of
Regulatory Guide 1.109)

”Table 2.4-1 contalns values for A;y as calculated by
. equation (11).

The quarterly limits specified in the OPERATION

REQUIREMENT at the beginning of this section represent

one-half of the annual design objective of Section II.A
— of 10CFR50, Appendix I.
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ADULT INGESTION DOSE COMMITMENT FACTORS - Aij

TABLE 2.4-1

(mrem/hr per nCi/ml)
ISOTOPE  BONE LIVER T.BODY THYROID  KIDNEY LUNG GI-LLI
H-3 NO DATA 2.26E-01 2.268-01 2.26E-01 2.26E-01 2.26E-01 2.26E-01
c-14 3.12E+04* 6.24E+03 6.24E+03 6.24E+4+03 6.24E+03 6.24E+03 6.24E+03
NA-24 4.06E+02 4.06E+02 4.06B4+02 4.06BE+02 4.06E+02 4.,06E+02 4.06E+02
P-32 1.39E+06  B.62E+04  5.36E+04 NO DATA NO DATA NO DATA  1.56E+05
CR-51 NO DATA NO DATA 1.27E+00 7.60E-01 2.80E-01 . 1.68E+00 3.20E+02
MN-54 - NO DATA 4.37E+03 8.34E+02 NO DATA 1.30E+03 NO DATA 1.34E+04
MN-56 NO DATA 1.10E+02 1.95E+01 NO DATA 1.40E+02 NO DATA 3.51E+03
FE-55 6.57E+02  4.54E+02 1.06E+02 NO DATA NO DATA  2.53E4+02 2.60E+02
FE-59 1.04E4+03 2.44E+03 9.34E+02 NO DATA NO DATA 6.81E+02 8.13E+03
CO-58 NO. DATA 8.90E+01 2.00E+02 NO DATA NO DATA NO DATA  1.80E+03
COo-60 NO DATA 2.56E+02 5.64E+02 NO DATA NO DATA NO DATA  4:80E+03
NI-63 3.11E+04 2.15B+03 1.04E+03 NO DATA NO DATA NO DATA  4.49E+02
NI-65 1.26B+02  1.64E+01  7.48E+00 NO DATA NO DATA NO DATA  4.16E+02
Cu-64 NO DATA 9.97E+00 4.67E+00 NO DATA 2.51E+01 NO DATA 8. 48E+02
ZN—-65 2.31E+04 7.36E+04 3.33E+04 NO DATA 4.92E+04 NO DATA 4.64E+04
ZN-69 4.92E+01  9.42E+01  6.55E+00 NO DATA  6.12E+01 NO DATA  1.41E+0l
BR-83 NO DATA NO DATA 4.03E+01 NO DATA NO DATA NO DATA  5.81E+01
BR-84 NO DATA NO DATA 5.23E+01 NO DATA NO DATA NO DATA  4.10E-04
BR-85 NO DATA NO DATA 2.15E+00 NO DATA  NO DATA  NO DATA LT E-15**
RB-86 NO DATA 1.01E4+05 4,70E+04 NO DATA NO DATA NO DATA 1.99E+04
RB-88 NO DATA 2.89E+02 -1.53E+02 NO DATA NO DATA NO DATA  4.00E-09
RBE-89 NO DATA 1.92E+02  1.35E+02 NO DATA NO DATA NO DATA  1.11E-11
SR-89 2.21E+04  NO DATA 6.34E+02 NO DATA NO DATA NO DATA.  3.54E+03
SR-90 5.43E+05 NO DATA 1.33E+05 NO DATA NO DATA NO DATA  1.57E+04
SR-91 4.06E+02 NO DATA  1.64E+01 NO DATA NO DATA NO DATA  1.94E+03
SR-92 1.54E+02  NO DATA 6.67E+00 NO DATA NO DATA NO DATA  3.05E+03
Y-90 5.75E-01 NO DATA 1.54E-02 NO DATA- NO DATA NO DATA  6.10E+03
Y-91m 5.43E-03  NO DATA 2.10E-04 NO DATA NO DATA  NO DATA  1.60E-02
Y-91 8.42E+00  NO DATA 2.25E-01 NO DATA 'NO DATA  NO DATA  4.64E+03
Y-92 5.05E-02  NO DATA 1.48E-03 NO DATA NO DATA NO DATA  8.84E+02
Y-93 1.60E-01  NO DATA  4.42E-03 NO DATA NO DATA NO DATA  5.08E+03
ZR-95 2.40B-01 7.63E-02 5.20E-02 NO DATA 1.21E-01 NO DATA 2.44E+02
ZR-97 1.328-02 2.678E-03 1.22E~03 NO DATA 4.04E-03 NO DATA 8.28E+02
NB-95 4.46E4+02 2.48E+02 1.33E+02 NO DATA 2.45E+02 NO DATA 1.51E+06
MO-99 NO DATA 1.03E+02 1.96E+01 NO DATA 2.33E+02 - NO DATA 2.39E+02
TC-99m 8.86E~-03 2.50E-02 3.19E-01 NO DATA  3.80E~01 1.23E-02 1.48E+01
TC-101 9.11E-03 1.31E-02 1.29E-01 NO DATA 2.36E-01 6.70E-03 3.94E-14
RU-103 4.42E+00 - NO DATA 1.90E+00 NO DATA 1.69E+01 NO DATA 5.16E+02
RU-105 3.68E-01 NO DATA 1.45E-01 NO DATA 4.76E+00 NO DATA = 2.25E+02
RU-106 6.57E+01  NO DATA 8.32E+00 NO DATA  1.27E+02 NO DATA  4.25E+03
AG-110m NO DATA NO DATA NO DATA NO DATA NO DATA  NO DATA  NO DATA
TE-125m 2.57E+03 9.28E+02 3.43E402 7.70E+02 1.04E+04 NO DATA 1.02E+04
TE-127m 6.47E+03 2.31E+03 7.89E+02 1.65E+03 2.63E+04 NO DATA 2.17E+04
TE-127 1.05E+02 3.77E+01 2.28E+01 7.79E+01 4.28E+02 NO DATA 8.30E+03
TE-129m 1.10E+04  4.10E+03  1.74E+03 3.78E+03 4.59E+04 NO DATA  5.54E+04
TE-129 3.00E+01 1.13E4+01 7.31E4+00 2.30E+01 1.26E+02 NO DATA 2.26E+01
TE-131m 1.65E+03  8.09E+02  6.74E+02 1.28E+03 8.19E+03 NO DATA  8.03E+04
TE-131 1.88E+01  7.87E+00  5.95E+400 1.55E+01 8.25E+01 NO DATA  2.67E+00
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TABLE 2.4-1 (cont’'d)

INGESTION DOSE COI\MITMENT FACTORS -

ADULT By
) (mrem/hr per pCi/ml)

ISOTOPE  BONE . LIVER . T.BODY THYROID KIDNEY LUNG GI-LLI
TE-132 2.41E+03 1.56E+03 1.46E+03 1.72E+03 1.50B+04 NO DATA 7.37E+04
I-130 2.71E+01 7.99E+01 3.15E+01 6.78BE+03 1.25E+02 NO DATA 6.88E+01
I-131 1.498402 2.13E+02 1.22E+02 6.99E+04 3.66E+02 NO DATA - 5.63E+01
1-132 7.281_:’.-1'00 1.95E+01 6.81E+00 6.81E+02 3.10E+01 NO DATA 3.66E+00
I-133 5.09E+01 8.85E+01 2.70E+01 1.30E+04 1.54B+02 NO DATA 7.96E+01
I-134 3.80E+00 1.03E401 3.69E+00 1.79E+02 1.64E+01 NO DATA 9.00E~-03
I-135 1.59E4+01 4.16E+01 1.53E+01 2.74E+03 6.67E+01 NO DATA 4.70E+01
CcsS-134 2.97E+05 7.07E4+05 5.78E+05 NO DATA 2.298+05 7.60E+04 1.24E+04
Ccs-136 3.11E+04 1.23E+05 8.84E+04 NO DATA 6.84E+04 9.37E+03 1.40E+04
CcsS-137 3.81B+05 5.21E+05 3.41E+05 NO DATA 1.77E+05 5.88E+04 1. 01E+04
csS-138 2.64E+02 5.21B+02 2.58E+02 NO DATA 3.83E4+02 3.78E+01 2.22E- 03

- BA—-139 9.298-01 6.60E~04 2.72E-02 NO DATA 6.18E~04 3.75E-04 " 1.65E+00
BA-140 1.94E+02 2.44E-01 1.27E+01 NO DATA 8.20E-02 1.40BE-01 4. 00E+02
BA-141 4.50E-01 3.40E-04 1.52E-02 NO DATA 3.16E-04 1.93E-04 2.12E-10
BA~-142 2.04E-01 2.09E-04 1.28E-02 NO DATA 1.77E-04 1.18E-04 2.89E-19
LA-140 1.49E-01 7.53E-02 1.99E-02 NO DATA NO DATA NO DATA  5.53E+03
LA-142 7.65E-03 3.48E-03 8.66E-04 NO DATA NO DATA NO DATA  2.54E+01
CE-141 2.24E-02 1.51E-02 1.72E-03 ° NO DATA 7.038-03 NO DATA 5.78E+01
CE-143 3.04E-03 2.92E+00 3.23E-04 NO DATA 1.288E-03 NO DATA . 1.09E+02
CE-144 1.17E+00 4.88E-01 6.26E-02 NO DATA 2.89E-01 NO DATA  3.94E+02
PR—-143. 5.50E-01 2.20E-01 2.72E-02 NO DATA 1.27E-01 NO DATA 2.41E+03
PR—144 . 1.80E-03 7.47E-04 9.14E-05 NO DATA 1.21E-04 NO DATA  2.59E-10
ND-147 3.76E-01 4.34E-01 2.60E-02 NO DATA 2.54E-01- NO DATA 2.08E+03
w-187 2.95E+02 2.47E+02 8.63E+01 NO DATA- NO DATA NO DATA _ 8.09E+04
NP-239 2.84E-02 2.80E-03 1.54E-03 NO DATA 8.72E-03 NO DATA  5.74E+02

oG

*3.12E+04 !yl/'
**,ess than 1.00E-15
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 TABLE 2.4-2

BIOACCUMULATION -FACTORS -BF;
(pCi/kg per pCi/liter)

' FRESHWATER

ELEMENT ~ FISH
H 9.00E-01
C 4.60E+03
Na 1.00E+02
P 1.00E+05
.. Cr 2.00E+02
Mn 4.00E+02
" Fe 1.00E+02
Co 5.00E+01
Ni - 1.00E+02
Cu 5.00E+01
Zn 2.00E+03
Br 4,20E+02
Rb 2.00E+03
Sr 3.00E+01
Y 2.50E+01
Zxr 3.30E+00
Nb 3.00E+04
Mo 1.00E+01
Tc 1.50E+01
Ru 1.00E+01
Rh 1.00E+01
Te 4.00E+02
I 1.50E+01
~Cs 2.00E+03
Ba 4.00E+00
La 2.50E+01
Ce 1.00E+00
Pr 2.50E+01
Nd 2.50E+01
W 1.20E+03
Np 1.00E+01
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TABLE 2.4-3

(mrem/pCi ingested)

ADULT INGESTiON DOSE FACTORS -DFi

ISOTOPE BONB LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H=3. NO DATA 1.05E-07 1.058-07 1.05E-07 1.05E-07 1.05E-07 1.05E-07
rCc-14 ""2,84E=06* .5.68E-07 . 5.68E~-07 5.68E-07 -5.68E-07 5.68E-07 5.68E~07
NA-24 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06
P-32 1.93E-04 1.20B-05 7.46E-06 NO DATA  NO DATA . NO DATA  2.17BE-05
CR-51 NO' DATA NO DATA 2.66B-09 1.59E-09 5.86E-10 3.53E-09 6.69E-07
MN-54 NO DATA 4.578-06 8.72E-07 NO DATA  1.36E-06 NO DATA 1.40E-05
MN-56 NO DATA 1.15E-07 >.04E-08 NO DATA _ 1.46E-07 NO DATA  3.67E-06
FE-55 2.75E-06 1.90E~-06 4.43E-07 NO DATA NO DATA  1.06E-06 1.09E-06
FE-59 4.34E-06 1.02E-05 . 3.91E-06 NO DATA _ NO DATA 2.85E-06 3.40E-05
co-58 NO DATA 7.458-07 1.67B-06 NO DATA  NO DATA NO DATA  1.51E-05
. CO-60 NO, DATA 2.14E-06 . .4.72E-06 .NO DATA .NO.DATA  NO DATA  4.02BE-05
NI-63 1.30E-04 9.01E-06  4.36E~06 NO DATA _NO DATA _ NO DATA 1.88E-06
NI-65 5.28E-07 6.86E-08 3.13E-08 NO DATA NO DATA  NO DATA 1.74E-06
cu-64 . NO DATA 8.33E-08 3.91B-08 NO DATA  2.10BE-07 NO DATA 7.10E-06
ZN-65 4.84E-06 1.54E-05 6.96E-06 NO DATA 1.03E-05 NO DATA _ 9.70E-06
ZN-69 1.03E-08 1.97E-08 1.37E-09 NO DATA _ 1.28E-08 NO DATA  2.96E-09
BR-83 NO DATA - NO DATA 1.02E-08 NO DATA NO DATA  NO DATA  5.79E-08
"BR-84 NO DATA NO DATA 5.21E-08 NO DATA NO DATA _ NO DATA  4.09E-13
BR-85 NO DATA NO DATA 2.14E-09 NO DATA  NO DATA  NO DATA LT E-24**
RB-86 NO DATA 2.11E-05 9.83E-06 NO DATA NO DATA  NO DATA  4.16E-06
RB-88 NO DATA 6.05E-08 3.21E-08 NO DATA NO DATA _ NO DATA  8.36E-19
RB-89 “NO DATA 4.01E-08 5. 82E-08 NO DATA _ NO DATA  NO DATA  2.33BE-21
SR-89 3.08E-04 NO DATA 8.84E-06 NO DATA NO DATA  NO DATA 4.94E-05
. SR—-90 7.58E-03 NO DATA ~ . 1.86E-03 NO DATA NO DATA  NO DATA 2.19E-04
SR-91 5.67E-06 NO DATA 2.29E-07 NO DATA NO DATA  NO DATA 2.70E-05
SR-92 2.15E-06 NO DATA 9.30E-08 NO DATA NO DATA NO DATA  4.26E-05
Y-90 9.62E~09 NO DATA 2.58E-10 NO DATA NO DATA _ NO DATA  1.02E-04
Y-91m 9.09E-11 NO DATA 3.53E-12 NO DATA  NO DATA  NO DATA  2.67E-10
Y-91 1.41E-07 NO DATA 3.77E-09 NO DATA NO DATA  NO DATA  7.76E-05
Y-92 8.45E-10 NO DATA  2.47E-11 NO DATA  NO DATA  NO DATA  1.48E-05
Y-93 2.68E-09 NO DATA 7.40E-11 NO DATA NO DATA  NO DATA 8.50E-05
ZR-95 3.04E-08 9.75E-09 6.60E-09 NO DATA 1.53E-08 NO DATA  3.09E-05
ZR-97 1.68E~09 3.39E~-10 1.55E-10 NO DATA 5.12E-1C NO DATA 1.05E-04
NB-95 6.22E-09 3.46E~09 1.86E-03 NO DATA  3.42E-09 NO DATA 2.10E-05
MO-99 NO DATA 4.31E-06 8.20E-07 NO.DATA  9.76E-06 NO DATA 9.99E-06
TC-99m 2.47E-10 6.98E-10 8.89E-09 NO DATA  1.06E-08 3.42E-10 4.13E-07
TC-101 2.54E-10 3.66E-10 3. 59E-09 NO DATA _ 6.59E-09 1.87E-10 1.10BE-21
RU-103 1.85E-07 NO DATA J.97E-08 NO DATA  7.06E-07 NO DATA  2.16E-05
RU-105 1.54E-08. NO DATA - 6.08E-09 NO DATA  1.99E-07 NO DATA  9.42E-06
RU-106 2.75E-06 NO DATA 3.48E-07 NO DATA _ 5.31E-06 NO DATA  1.78BE-04
AG-110m 1.60E-07 1.48E-07 8.79E-08 NO DATA  2.91E-07 NO DATA '6.04E-05
TE~125m 2.68E-06 9.71E-07 3.59E-07 8.06E-07 1.09E-05 NO DATA  1.07BE-05
TE-127m  6.77E-06 2.42E-06 8.25E-07 1.73E-06 2.75E-05 NO DATA 2.27B-05
TE-127 1.10E-97 3.95E-08 2.38E-08 8.15E-08 4.48E-07 NO DATA 8.68E-06
TE-129m  1.15E-05 4.29E-06 1.82E-06 3.95E-06 4.80E-05 NO DATA 5.79E-05
TE-129 3.14E-08 1.18E-08 7.658-00 2.418-08 1.32E-07 NO DATA 2.37E-08
TE-131m 1.73B-06 8.46E-07 7.058-07 1.34E-06 8.57E-06 NO DATA 8.40E-05
TE-131 1.97E-08 8.23E-09 6.22E-09 1.62E-08 8.63E-08 NO DATA 2.79E-09
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ISOTOPE

. TABLE 2.4-3 {cont'd)

(mrem/pCi ingested)

LIVER

ADULT INGESTION DOSE FACTORS - DF;

BONE T.BODY THYROID KIDNEY LUNG GI-LLI

TE-132 2.52E-06 1.63E-06 1.53E-06 1.80E-06 1.57E-05 NO DATA  7.71E-05
I-130 7.56E-07 2.23E-06 8.80E-07 1.89E-04 3.48E-06 NO DATA  1.92E-06
I-131 4.16E-06 5.95E-06 3.41E-06 1.95E-03 1.02E-05 NO DATA 1.57E-06
I-132 2.03E-07 5.43E-07 1.90E-07 1.90E-05 8.65E-07 NO DATA  1.02E-07
I~-133 1.42E-06 2.47E-06 7.53E-07 3.63B-04 4.31E-06 NO DATA  2.22E-06
I-134 1.068E-07  2.88E-07  1.03E-07 4.99BE-06 A4.58E-07 NO DATA 2.51E-10
I-135 4.43E-07 1.16BE-06 4.28E-07 7.65E-05 1.86E-06 NO DATA  1.31E-06
CcS-134 6.22E-05 1.48E-04 “1.21E-04 NO DATA 4.79B-05 1.59B-05 2.59E-06
cs-136 6.51E-06 2.57E~05 1.85B-05 NO DATA 1.43E-05 1.96BE-06 2.92BE-06
CS—-137 7.97E-05 1.09E-04 7.14E-05 NO DATA 3.70E-05 1.23B-05 2.11E-06
CS-138 5.52E-08 1.09E-07 5.40E-08 NO DATA 8.01E-08 7.91E-09 4.65E-13
BA-139 9,70E-08 6.91E-11 2.84E~-09 NO DATA 6.46E-11 3.92E-11 1.72E-07
BA-140 2.03E-05 2.55E-08 1.33E-06 NO DATA 8.67E-09 1.46E-08 4.18E-05
BA-141 4.71E-08 3.56E-11 1.59E-09 NO DATA 3.31E-11 2.02BE-11 2.22E-17
BA-142 2.13E-08 2.19E-11 1.34E-09 NO DATA 1.85E-11 1.24E-11 3.00E-26
LA-140 2.50E-09 1.26E-09 3.33E-10 NO DATA NO DATA NO DATA" 9.25E~-05
LA~142 1.28E-10 5.82E-11 1.45E~11 NO DATA  NO DATA NO DATA  4.25E-07
CE-141 9.36E-09 6.33E-09 7.18E-10 NO DATA'  2.94E-09 NO DATA  2.42E-05
CE-143 1.65E-09 1.22E-06 1.35E-10 NO DATA 5.37E-10 NO DATA 4.56E-05
CE~-144 4.88E-07 2.04E-07 2.62E-08 NO DATA 1.21E-07 NO DATA 1.65E-04
PR-143 9.20E-09 3.69E-09 4.56E-10 NO DATA 2.13E-09 NO DATA  4.03E-05
PR-144 3.01E-11 1.25E-11 1.53E-12 NO DATA 7.05E-12 NO DATA  4.33E-18
ND-147 6.29E-09 7.27E-09 4.35E-10 NO DATA 4.25E-09 NO DATA  3.49E-05
W-187 1.03E-07 8.61E-08 3.01E-08 NO DATA NO DATA NO DATA 2.82E-05
NP-239 1.19BE-09 1.17E-10 6.45E-11 NO DATA 3.65E-10 NO DATA  2.40B-05
*2.84E-06 -
**L,ess than 1.00E-24 lgﬁﬂ
CLINTON-1 2-20 Rev.18-8/99



CPS—ODCM
FIGURE 2.5-1

LIQUID RADWASTE TREATMENT SYSTEM
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é;g SERVICE
. %) WATER
o CIRCULATING WATER
*Monitors required by Section 2.7
WFO01lS Floox Drain OWZ01lP Chem. Wst. 2WF0AT Floor Drain OWEO2PA,B, and C
Evaporator Evap. Tank Pump Evaporator Tank Waste Samp. Tk
’ Pumps
'WF01S Floor Drain - OWEOlFA,B, and C OWZ01T Chem. Waste OWEO1TA and B
Bvaporator Waste Filters Evaporator Tank Excess Water Tanks
OW201S Chemical OWEO1DA,B, and C 1WF04P Flr. Drn. OWEQO1PA and B
Waste Evaporator Waste Demins Evap. Tank Pump Excess Watexr Tank
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Evaporator Tank Waste Sample Tks. Evap. Tank Pump Water PRM

OPRO40 Liquid RW
Discharge PRM
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FIGURE 2.5-2
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DEMINERALIZER == RESIN
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. FIGURE 2.5-3
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2.5

2.5.1

Liquid Radwaste Treatment Syétem

Liquid Radwaste Treatment System - Operation and

Surveillance Requirements

”

OPERATION REQUIREMENT

The liquid radwaste treatment system shall be OPERABLE.
The appropriate portions of the system (Figure 2.5-1)
shall be used to reduce the radiocactive materials in
liquid wastes prior to their discharge when the projected
doses due to the liquid effluent to UNRESTRICTED AREAS
(see Figure 2.1-1) would exceed 0.06 mrem to the total
body or 0.2 mrem to any organ in a 31-day period. This

rrequirement applies at all times.

REMEDIAL REQUIREMENT:

With radiocactive liquid waste being discharged without
treatment and in excess of the above limits and any
portion of the liquid radwaste treatment system not in
operation prepare and submit to the Regional
Administrator of the Regional Office of the NRC within 30
days a Special Report that includes the following
information: '

1. Explanation of why liquid radwaste was being
discharged without treatment, identification of any
inoperable equipment or subsystems, and the reason
for the inoperability.

2. Action(s) taken to restore the inoperablé equipment
to OPERABLE status, and

3. Summary description of action(s) taken to prevent a
recurrence.
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SURVEILLANCE REQUIREMENTS

2.5.1. 1 Doses due to liquid releases to UNRESTRICTED AREAS shall

be projected at least once per 31 days in accordance with
the methodology and parameters described in equation 12.

Gaseous Effluent Dose Projection Calculations .

The 31 day projected dose shall be calculated using the
following equation

Dpy = (Dy * p) + D - v (12)

where: '

Dpy = the 31 day projected dose by organ j.

Dy = sum of dose for all valid release points in
mrem/day by organ j.

p = the projection factor which is the results of 31

divided by the number of days from the start of
the quarter to the end of the release.

additional anticipated dose for gaseous release
" by organ j and guarter of release.

Da:

o 2.5.1.2 The liquid radwaste treatment shall be demonstrated

OPERABLE by meeting the Operation Requirements of Section
2.3.1 and 2.4.1.

Temporary Liquid Radwaste Hold-Up Tanks

The use of temporary liquid radwaste hold-up tanks may
occur at CPS. To comply with Operational Requirements
Manual (ORM) 2.4.4, the curie limit for lquld radwaste
stored in such tanks may be calculated using the
methodology presented in Appendix B of NUREG-0133 (BWR-
RATAFR code), but limited to less than or equal to 10
curies, excluding tritium and dissolved or entrained
noble gases.

Doses From Other Significant Liquid Effluent Pathways

Section 2.4 of this manual is based upon the aquatic food
and potable water exposure pathways only. Other exposure
pathways, namely shoreline deposits and irrigated crops,
may arise at Clinton Power Station and will be included
in the section 2.4 dose contribution if they are likely
to provide a significant contribution to the total dose.
A pathway is considered significant if a conservative
evaluation yields an additional dose increment greater
than or equal to 10 percent of the total from all other
existing pathways. Methods for calculating doses from
other potentially significant liquid effluent pathways
are presented in Appendix A to Regulatory Guide 1.109.

When the land use census or environmental monitoring
information determine that other significant liquid
effluent pathways are present, the Regulatory Guide 1.109
Appendix A equations and parameters will be used in lieu
of site-specific data to determine a pathway's
significance.
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2.7

2.7.1¢

Radioactive Liquid Effluent Monitoring*IhStrumentation

-Radioactive Liquid Effluent-Monitoring Instrumentation -

Operation and Surveillance Reguirements

OPERATION REQUIREMENT:

The radiocactive liquid effluent monitoring
instrumentation channels shown in Table 2.7-1 shall be
OPERABLE with their alarm/trip setpoints set to ensure
that the limits of Section 2.3.1 are not exceeded. The
alarm/trip setpoints of these channels shall be
determined and adjusted in accordance with the
methodology and parameters described in Sections 2.3.2
through 2.3.5.

REMEDIAL REQUIREMENT:

a. With a radiocactive liquid effluent monitoring
instrumentation channel alarm/trip setpoint less
conservative than required by the above requirement,
without delay suspend the release of radioactive
liquid effluents monitored by the affected channel,
or declare the channel inoperable, or change the
setpoint so it is acceptably conservative.

 b. With less than the minimum number of radioactive

2.7.1.1

liquid effluent monitoring instrumentation channels
OPERABLE, comply with the REMEDIAL REQUIREMENT shown
in Table 2.7-1. Restore the inoperable instruments
to OPERABLE status within 30 days and, if
unsuccessful, explain in the next Radiocactive

. Effluent Release Report why the inoperability was
not corrected in a timely manner.

SURVEILLANCE REQUIREMENTS

Each radiocactive liquid effluent monitoring
instrumentation control shall be demonstrated OPERABLE by
performance of the CHANNEL CHECK, SOURCE CHECK, CHANNEL
CALIBRATION and CHANNEL FUNCTIONAL TEST at the
frequencies shown in Table 2.7-2.
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TABLE 2.7-1
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
MINIMUM
CHANNELS REMEDIAL

OPERABLE (e) REQUIREMENT. APPLICABILITY

1. RADIQACTIVE MONITORS PROVIDING ALARM AND AUTOMATIC -
TERMINATION OF RELEASE

a. Liquid Radwaste Discharge Process Radlatlon 1(a) 1 , (b)

Monitor (ORIX-PRO40) :

2. RADIOACTIVITY MONITORS PROVIDING ALARM BUT NOT
PROVIDING AUTOMATIC TERMINATION OF RELEASE

a. Plant Service Water Effluent Process Radiation 1(a) 2 (c)
Monitor (1RIX-PR0O36)

b. Shutdown Service Water Effluent Process Radiation 1/Division* 2 B (c).
Monitor (Div., 1l: 1RIX~PR038 Div 2: 1RIX-PR039) ' (a) ' i

c. Fuel Pool Heat Exchanger Service Water Radiation 1/on service 2 (¢)
Monitor (Train A: 1RIX-PROO4 Train B: 1RIX-PR0O0S) heat

exchanger (a) '

d. Component Coollng Water Process Radlatlon Monitor 1(a) 2 (c)

(1RIX~-PRO37) ' U
3. FLOW RATE MEASUREMENT DEVICES (0UIX~PR052)
a. Liquid Radwaste Effluent Line (Channel l-Low, 1 3 (b)

Channel 2-High)

b, Plant Service Water Effluent Line (Channel 3) 1 3 (b)
c. Plant Circulation Water Line'" (Channel 5) 1 3 (b)
4, TANK LEVEL INDICATING DEVICES :
a. Cycled Condensate Storage 1 4 ' - (d)
(Meter Indication at panel 1H13-P870) :
b, Reactor Core Isolation Cooling Storage 1 ' 4 (d)

(Meter Indication at panel 1H13-P862)

'fDivision I and Division II only.
The plant circulation water (CW) flow rate measurement device is based upon the CW pump breaker
position and an analog signal that specifies a preset flow rate. '
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TABLE 2.7-1 (Continued)

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

TABLE NOTATfON

(a)Channel OPERABILITY shalXl include the capability of the MCR
ARPR LAN to'provide the alarm status of the applicable
radiation monitor channel(s).

(b)Required only during radioactive discharge.

(c)Any time system is in service.

(d)During additions to the tank

(e)When .a channel is placed in an inoperable status solely for
performance of required surveillances (source checks,
sampling) entry into associated Remedial Requirements may be
‘delayed for up to one hour. .

REMEDIAL
REQUIREMENT
1

REMEDIAL
REQUIREMENT
2

CLINTON-1

REMEDIAL REQUIREMENT

With the number of channels OPERABLE less than
required by the Minimum Channels OPERABLE
requirement, effluent releases may continue via
this pathway provided that prior to initiating a
release: ’

a.

b.

At least two independent samples are analyzed
in accordance with Section 2.3.1.1, and

At least two technically qualified members
independently verify the release rate
calculations and discharge line valving:

Otherwise, suspend release of radioactive
effluents via this pathway.

a.

If the communication link or the MCR ARPR LAN
is inoperable perform CHANNEL CHECK using
local monitor indication within 8 hours and
at least once per 8 hours thereafter.

With the monitor otherwise inoperable,
effluent releases via this pathway may
continue provided that at least once per 12
hours, grab samples are collected and analyzed
for radioactivity at a Lower Limit .of
Detection of <5.00E-07 pCi/ml for the
Principal Gamma Emitters. The Principal Gamma
Emitters are: Mn-54, Fe-59, Co-58, Co-60,
Zn-65, Mo-99, Cs-134, Cs-137, and Ce-141.
Ce-144 shall be measured with an LLD of
<5.00E-06 puCi/<. Dissolved and Entrained
Gases {gamma emitters only) shall be measured
with an LLD of <1.00E-05 pnCi/ml. These
Dissolved and Entrained Gases are: Xe-133, Xe-
135, Xe-138, Kr-85m, Kr-87, and Kxr-88.

2-28 Rev.18-8/99

9\

B85,



CPS-0ODCM

TABLE 2.7-1 (Continued)

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

TABLE NOTATION

REMEDIAL With the number of channels OPERABLE less than
REQUIREMENT required by the Minimum Channels OPERABLE
3 requirement, effluent releases via this pathway may

continue provided the flow rate is estimated at
least once per 4 hours during actual releases.

Pump performance curves generated in place may be
used to estimate flow. CW flow may also be
estimated from the number of CW pumps in operation.
All flows diverted from Plant Service Water must be
taken into account when estimating dilution flow
when Plant Service Water is the only dilution

source.
REMEDIAL With the number of channels OPERABLE less than
REQUIREMENT - required by the Minimum Channels OPERABLE

4 . requirement, liquid additions to this tank may

continue provided the tank liquid level is
estimated during all liquid additions to the tank.
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TABLE 2.7-2

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL
CHANNEL SOURCE CHANNEL FUNCTIONAL
- INSTRUMENT ’ CHECK CHECK CALIBRATION TEST
1. RADIOACTIVITY MONITORS PROVIDING
ALARM AND AUTOMATIC TERMINATION OF
RELEASE
a. Liquid Radwaste Discharge
Process Radiation Monitor
Effluent Line S48 P R(3) Q(1)
2, RADICACTIVITY MONITORS PROVIDING
ALARM BUT NOT PROVIDING AUTOMATIC
TERMINATION OF RELEASE
a. Plant Service Water Effluent
Process Radiation Monitor S5 M R(3) Q(2)
b. Shutdown Service Water _ .
Effluent Process Radiation
Monitor S8 M R(3) Q(2)
c. Fuel Pool Heat Exchanger
Service Water Radiation .
Monitor Sts) M R(3) Q(2)
d. Component Cooling Water
Process Radiation Monitor Ss) M R(3) Q(2) .

CLIN™ON-1 2-3N Rev.18-8/99
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TABLE 2.7-2 (Continued)

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

‘ CHANNEL
CHANNEL SOURCE - CHANNEL FUNCTIONAL
INSTRUMENT CHECK CHECK " - CALIBRATION TEST
3. FLOW RATE MEASUREMENT DEVICES | |
a. Liquid Radwaste Effluent Line st ' NA R Q
b. Plant Service Water Effluent . , : .
Line g NA R Q
c. Plant Circulation Water Line** gi4) NA N/A R
4, TANK LEVEL INDICATING DEVICES
a, Cycled Condensate Storage D* NA R . NA
b, Reactor Core Isclation Cooling
Dx NA R . NA

*During liquid additions to the tank. , :
" The plant circulation water (CW) flow rate measurement device is based upon the CW pump breaker
position and an analog signal that specifies a preset flow rate. ' ;
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TABLE 2.7-2 (Continued)

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
) 'SURVEILLANCE REQUIREMENTS

TABLE  NOTATIONS

(1) The CHANNEL FUNCTIONAL TEST shall also demonstrate that
automatic isolation of this pathway occurs and that the MCR Yﬂ“
ARPR LAN provides annunciation and event display in response 3
to -each of the following conditions:

1. Instrument indicates measured levels above the alarm/trip
(HIGH) setpoint.

2. Detector failure (LOW FAIL, HI FAIL).
3. Sample flow failure (EXTERNAL FAIL).

oA
4. Instrument not set in normal operate mode (CALIBRATE, I%\

MAINTENANCE, or STANDBY.)*

(2) The CHANNEL FUNCTIONAL TEST shali also demonstrate that the \?“
' MCR ARPR LAN responds with annunciation and event display to l%
each of the following conditions:

1. Instrument indicates measured levels above the alarm
(HIGH) setpoint.

2. Detector failure (LOW FAIL, HI FAIL).
3. . Sample flow failure (EXTERNAL FAIL).
: "
- 4. Instrument not set in normal operate mode - (CALIBRATE, r§@

MAINTENANCE, or STANDBY.)

*A demonstration of automatic isolation of the release pathway is
‘not applicable to this condition.
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- (3)

(4)

(5)

CLINTON-1 : -2-33

TABLE 2.7-2 (Continued)

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
- ' SURVEILLANCE REQUIREMENTS

TABLE NOTATIONS

The initial CHANNEL CALIBRATION shall be performed using one

or more of the reference standards certified by the National
Institute of Standards and Technology (NIST) or using
standards that have been obtained from suppliers that
participate in measurement assurance activities with NIST.
These standards shall permit calibrating the system over its
intended range of energy and measurement range. For
subsequent CHANNEL CALIBRATION, sources that have been
related to the initial calibration shall be used.

CHANNEL CHECK shall consist of verifying indication of flow
during periods of discharge. CHANNEL CHECKs are required
when continuous, periodic, or batch releases are made.

The Channel Check performed from the MCR ARPR LAN also
verifies communication.

Rev.18-8/99



CPS—-ODCM
3.0

3.1

CLINTON-1

GASEQUS EFFLUENTS

Introduction

Gaseous effluents. from CPS.are released on both a batch
and continuous basis. Gaseous effluents are normally
discharged on a long term basis. High volume
Continuous Containment Purge and mechanical vacuum pump
discharge may be considered short term releases.

There are two gaseous effluent release points to the
environment: the Common Station HVAC Stack and the
Standby Gas Treatment System {SGTS) Stack. The height
of these stacks is. such that all gaseous effluents are
treated as mixed-mode releases (reference Table 9.2-1).
The SGTS is an Engineered Safety Feature filter system
utilized following an accident to reduce iodine and
particulate activity in gases leaking from the primary
containment and which are potentially present in the
secondary containment. The Common Station HVAC Stack
("HVAC Stack”) receives process and ventilation exhaust
from the following inputs:

1) Continuous Containment Purge (CCP)
2) Containment Building Ventilation
3) Turbine Building Ventilation
4) Radwaste Building Ventilation
5) Auxiliary Building Ventilation
6) Fuel Building Ventilation
7) Auxiliary Building Refrigerant Purge
8) Laboratory Ventilation System
- 9) . Counting/Equipment Decon Rooms Ventilation

10) Steam Packing Exhauster
11) Mechanical Vacuum Pump
12) Drywell Purge

The effluent exiting the SGTS stack is monitored at the
SGTS stack and the combined inputs to the HVAC stack:
are monitored at the HVAC stack. All inputs to the
HVAC Stack, with the exception of input numbers 7
through 10, can be monitored prior to entering the
stack. .

Figure 3.1-1 delineates the CPS site boundary for

implementation of gaseous effluent 10CFR20 and 10CFR50,
Appendix I Release Rate Limits.

3-1 Rev.18-8/99
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Gaseous Effluent Release Point Monitoring

HVAC Stack Process Radiation Monitoring (PRM) System

The HVAC Stack inputs are monitored for radioactivity

‘prior to discharge to the environment. by the HVAC Stack

PRM. The PRM detector configuration provides effluent
monitoring using nine (9) channels as follows:

1) ° Beta scintillator for particulates

2) Alpha surface barrier detector to account for the
radon/thoron contribution to the beta particulate
measurement

3) Gamma scintillator for iodine

4) Iodine background subtraction

5) Beta scintillator for low range noble gas

6) Energy-compensated Geiger-Mueller (G-M) detector
for high range noble gas

7) Energy-compensated G-M detector for gamma area
subtraction

8) Sample pressure indication at the HVAC PRM

9) Sample flow rate indication at the HVAC PRM

This monitor has no control function but annunciates in
the Main Control Room where .proper response actions

will be initiated in accordance with CPS procedures.

SGTS Stack Process Radiation Monitoring (PRM) System

As discussed in section 3.1, the SGTS is used to reduce
post-accident concentrations of radioactivity in the
primary and secondary containment via filter trains.
The SGTS Stack PRM monitors the gaseous effluent of the
filter trains at the SGTS Stack prior to release to the
environment. The PRM detector configuration utlllzes
nine (9) channels as follows:

1) Beta scintillator for particulates

2) Gamma scintillator for iodine

3-2 Rev.18-8/99
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3) Iodine background subtraction
4) Beta scintillator for low range noble gas

5) Energy-compensated G-M detector for intermediate
* randge noble gas : :

6) Energy-compensated G-M detector for gamma area
subtraction

7) Alpha surface barrier detector to account for the
radon/thoron contribution to the beta particulate
‘measurement

8) Sample pressure indication at the SGTS PRM

9) Sample flow-rate indication at the SGTS PRM

This monitor has no control function but annunciates in

the Main Control Room where proper response actions
will be initiated in accordance with CPS procedures.

Main Condenser Off-Gas Monitoring System-

Pre-Treatment Air Ejector Off-Gas Process Radiation
Monitor (PRM)

The Pre-Treatment Off-Gas PRM monitors hydrogen
recombiner effluent for gross noble gas radioactivity.
This effluent is then routed to the charcoal adsorbers
for eventual release to the environment via the station

-HVAC Stack (see Figure 3.3-1). The PRM detector

configuration consists of a single energy-compensated
G-M detector mounted in a gas volume.

The monitor has no control function but annunciates in

the Main Control Room where proper response actions
will be initiated in accordance with CPS procedures.
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“3.3.2 Post—Treatment Air Ejector Off-Gas Process Radiation
‘ Monitor (PRM) .

The Post-Treatment Off-Gas PRM monitors the gaseous
- radioactivity at upstream, intermediate or downstream
o sections of the charcoal adsorber beds prior to the
effluent entering the station HVAC Stack for release to
the environment (see Figure 3.3-1). ‘The PRM detector
configuration is as described for the HVAC Stack PRM
(Section 3.2.1).

The monitor has two control functions. Upon detection
- of noble gas activity in excess of the ALERT setpoint,

the charcoal adsorber bypass valves shut (if in the

charcoal bypass mode) and the off-gas is routed through

— ) : the adsorbers.

should noble gas activity exceed the HIGH setpoint, or
upon PRM failure, the off-gas system is automatically
isolated from the HVAC Stack and a reactor scram may
occur if loss of condenser vacuum oOCcCurs.

~- The Main Condenser Off-Gas Treatment System is shown in
Figure 3.3-1.

3.4 10CFR20 Release Rate Limits

The Operation and Surveillance Requirements concerning
10CFR20 Release Rate Limits are specified in Section
3.4.1. Dose Rate calculations for ensuring compliance
with these limits are discussed in Sections 3.4.2 and
3.4.3.

)91
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3.4.1

3.4.1.1

3.4.1.2

CLINTON-1

10CFR20 Release Rate Limits - Operation and

Surveillance Requirements

“

OPERATION REQUIREMENT

' The dose rate due to radiocactive materials released in

gaseous effluents from the site to areas at and beyond
the SITE BOUNDARY (see Figure 3.1-1) shall be limited
to the following:

a. 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

b. FPor iodine-131, forAiodine-133, for tritium, and

for all radionuclides in particulate form with
half lives greater than 8 days: Less than or equal
to 1500 mrem/yr to any organ.

This requirement applies at all times.

REMEDIAL REQUIREMENT:

With the dose rate(s) exceeding the above limits,
immediately restore the release rate to within the
above limit(s).

SURVEILLANCE REQUIREMENTS

The dose rate due to noble gases in gaseous effluents
shall be determined to be within the above limits in

-~ accordance with the methodology and parameters in

Section 3.4.2 by obtaining representative samples and
performing analyses in accordance with the sampling and
analysis program specified in Table 3.4-1.

The dose rate due to iodine-131, iodine-133, tritium,
and all radionuclides in particulate form with half
lives greater than 8 days in gaseous effluents shall be
determined to be within the above limits in accordance
with the methodology and parameters in Section 3.4.3 by
obtaining representative samples and performing
analyses in- accordance with the sampling and analysis
program specified in Table 3.4-1.
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TABLE 3.4-1"

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS éROGRAM'

Sampling

bl

Lower Limit
of Detection

Analysis Type of LLD
Gaseous Release Type * Frequency Frequency Activity Analysis (pci/cc)
A. Station HVAC Exhaust
1. Noble Gas- and W W Principal Gamma <1.00E-04
Tritium Release Grab Emitters?
H-3 <1.00E-06
2. Iodines Release ) Continuous’ wt I-131 <1.00E-12
A 1-133 <1.00E-10 3]%
3. Particulates Release Continuous® w Principal Gamma <1.00E-11
Fmitters*
M Gross Alpha <1.00E-11
Composite Activity :
Q 5x-89, Sr-950 £1.00E~-11
Composite Activity
B. Standby Gas Treatment System Exhaust, when flow exists
1. Noble Gas and w . w Principal Gamma <1.00E-04
Tritium Release Grab Fmitters*
H-3 <1.00E-06
2. Iodines Release Continuous’® w I-131 <1.00E-12 9)%
1-133 <1.00E-10
3. Particulates Release Continuous® w! Principal Gamma <1.00E-11
Emitters'
. M Gross Alpha <1.00E-11
Composite Activity
Q 5r-89, Sr-50 <1.00E-11
Composite Activity
CLINTON-1 3-6 " Rev.18-8/99
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TABLE 3.4-1 (Continued)

RADIOACTIVE GASEQUS WASTE SAMPLING AND ANALYSIS PROGRAM

TABLE NOTATIONS

*The LLD is defined, for purposes of these specifications, as the
smallest concentration of radioactive material in a sample that
will yield a net count, above system background, that will be
detected with 95% probability with only 5% probability of falsely
concluding that a blank observation represents a "real” signal.

For a particular measurement system, which may include
radiochemical separation: :

(-AdAe)

LLD = 4.66 s,/[E X V x 2.22E+06 X Y X exp ]

Where:

LLD is the "a priori” lower limit of detection as defined
above, as microcuries per unit mass or volume,

Sy, 1s the standard deviation of the background counting rate
or of the counting rate of a blank sample as appropriate, as

R

bkg
?

where Ry, = background counts
t=the background count time

counts per minute, s, =

E is the counting efficiency, as counts per disintegration,
V is the sample size in units of mass or volume,

2.22E+06 is the number of disintegrations per minute per
microcurie, '

Y is the fractional radiochemical yield, when applicable,

A is the radioactive decay constant for the particular
radionuclide (sec™') and

At for plant effluents is the elapsed time between the
midpoint of sample collection and the midpoint of the
counting interval (sec).

Typical values of E, V, Y, and At should be used in the
calculation. :

CLINTON-1 3-7 Rev.18-8/99
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TABLE 3.4-1 (Continued)

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM

— T TABLE NOTATIONS (Continued)

It should be recognized that the LLD is defined as an a priori
{(before the fact) 1limit representing the capability of a
measurement system and not as an a posteriori (after the fact)
limit for a particular measurement. ' ’

- l7he principal gamma emitters are: Kr-87, Kr-88, Xe-133, Xe—-133m,
Xe-135, and Xe-138 in noble gas releases and Mn-54, Fe-59, Co-58,
Co-60, Zn—65, Mo-99, I-131, Cs-134, Cs—-137, Ce-141 and Ce~144 in
iodine and particulate releases. Other gamma peaks that are
identifiable, together with those of the above nuclides, shall be
analyzed and reported in the Radioactive Effluent Release Report
pursuant to Technical Specification 5.6.3 in the format outlined
- , in Requlatory Guide 1.21, Appendix B, Revision 1, June 1974.

’sampling and analysis. shall also be performed following
shutdown, startup, or a THERMAL POWER change exceeding 15% of
RATED THERMAL POWER within a l-hour period.

>Phe ratio of the sample flow rate to the sampled stream flow
- rate shall be known for the time period covered by each dose or
dose rate calculation made in accordance with Sections 3.4.1,
3.5.1 and 3.5.2. '

4Samples shall be changed at least once per 7 days and analysis
shall be completed within 48 hours after changing, or after
removal from sampler. Sampling shall also be performed at least
~' ‘once per 24 hours for at least 7 days following each shutdown,
startup, or THERMAL POWER change exceeding 15% of RATED THERMAL
POWER in l-hour period and analyses shall be completed within 48
- hours of changing. When samples collected for 24 hours or less
are analyzed, the corresponding LLDs may be increased by a factor
of 10. Twenty-four (24) hour sampling requirements do apply 1E:
{1) analysis shows that the DOSE EQUIVALENT I-131 concentration
o in the primary coolant has increased more than a factor of 3, and
{2) the noble gas monitor on the applicable PRM (HVAC or SGTS)
: shows that effluent activity has increased more than a factor of
L 3. . ,
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‘Dose Rate Due to Noble Gases

In order to comply with Section 3.4.1. (a),'the'dbse
rate at or beyond the site boundary due to noble gases
shall be calculated as follows:

D, = ZiKi * shf * Z,[(X/Q)w*Qu) (1)
= total body dose rate at time of release,
mrem/yeaxr
D, ‘= Xy shf * (Li + 1.1M)* Z,[(X/Q)wr * Quv] (2)
= skin dose rate at time of release,
mrem/year

The terms in the above equations are
defined in section 3.4.3.

Dose Rate Due to Radioiodines, Particulates and Tritium

In order to comply with Section 3.4.1(b), organ dose
rates due to radioiodines (I-131, I-133), particulates
with half-lives > 8 days and tritium shall be
calculated as follows:

D, = Z[Py * Qum * X/Qv] (3)

= organ dose rate at time of release,
mrem/yr

The terms used in equations (1) through (3) are defined

as follows:

Ks = The total body dose factor due to gamma
emissions for each identified noble gas

radionuclide i, mrem/yr per pCl/m from
Table 3.4-2

Ly = The skin dose factor due to beta .
: emissions for each identified noble gas

radionuclide i, mrem/yr per pCl/m from
Table 3. 4 2

My = The air dose factor due to gamma
emissions for each identified noble gas
radionuclide i, mrad/yr per pCi/m3 (1.1
mrem/mrad converts air dose to skin dose)
from Table 3.4-2

shf = Noble gas dose shielding factor, which is
set to 1.

3-9 " Rev.18-8/99
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Py3 = The dose factor for non-noble .gas
radionuclide i and organ j which includes
pathway transport parameters, receptor
usage factors and the dosimetry of the
exposure. The dose factors for the
inhalation, miem/yr pexr pCi/m’, pathway
are ‘listed in Table 3.4-3 (CHILD). Dose
factors are based on NUREG-0133, Section
5.2.1.1 assumptions unless otherwise
stated.

Qiv = The release rate of noble gas
radionuclide i in gaseous effluent from

mixed mode release point v, pCi/sec

Qivm = The release rate of non-noble gas
: radionuclide i in gaseous effluent from

mixed mode release point v, pCi/sec

The highest value of the annual
atmospheric dispersion factor from
release point v.at the site boundary, for
all sectors. -

I

(X/Q)vr

(X/Q)y = The highest calculated average relative
concentration (X/Q) for any area at or
beyond the site boundary from mixed mode
release point v, sec/m3.

Dy is calculated for each of six organs and the total”
body; the maximum D, value is then used to determine

compliance with Section 3.4.1(b).

The factors K;, L;, and M; relate the radionuclide
airborne concentrations to various dose rates assuming
a semi-infinite cloud. These factors are listed in
Table 3.4-2 and were obtained from Table B-1 of
Regulatory Guide 1.109 after multiplying the values by

the conversion 10° pCi/pCi.

10CFR20 organ dose rate calculations are limited to the
inhalation pathway only. Section 3.4.1(a) is
applicable to the unrestricted area location
characterized by the (X/Q), value which results in the
maximum total body or skin dose commitment. Should the
total body and skin locations differ, the selected
location shall be that which minimizes allowable
release rates. ’

There are unrestricted areas within the CPS site
boundary which are utilized by members of the public
for residences, farming, recreation and camping. These
areas are identified in Table 3.4-4. Table 3.4-4 will
be revised to remain consistent with the most recent
land use census.

3-10 - Rev.18-8/99
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Y ‘ TABLE 3.4-2

DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS*

Total Body Gamma Air Beta Air
Dose Factor Skin Dose Factor Dose Factor Dose Factor
Radionuclide K, Ly My Ny

(mrem/yr per uCi/m3) (mrem/yr per uCi/m®) (mrad/yr per pci/m’) (mrad/yr per uCi/ma), )

Kr-85m 1.17E+03 1.46E+03 1.23E+03 1,97E+03
Kr-85 1.61E+01 1.34E+03 1.72E+01 1.95E+03
Kr-87 5.92E+03" 9.73E+03 6.17E+03 1.03E+04
Kr-88 1.47E+04 2.37E+03 1,.52E+04 2.93E+03
Kr-89 1.66E+04 1.01E+04 1.73E+04 1.06E+04
Kr-90 1.56E+04 7,29E+03 1.63E+04 7.83E+03
Xe-131lm 9.15E+01 4,76E+02 1.56E+02 1.11E+03
Xe-133m 2.51E+02 9.94E+02 3.27E+02 1.48E+03
Xe-133 2.94E+02 3.06E+02 3.53E+02 1,05E+03
Xe-135m 3.12E+03 7,11E+02 3.36E+03 7.39E+02
Ke=135. 1.81E+03 1,86E+03 1.92E+03 2.46E+03
Xe=137 1.42E+03 1.22E+04 1.51E+03 1.27E+04
' Xe-138 8.83E+03 4,13E+03 9.21E+03 4,75E+03
Ar-41 8.84E+03 2.,69E+03 9.30E+03 3.28E+03

*The listed dose factors are for radionuclides that may be detected in gaseous effluents.
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TABLE 3.4-3

INHALATION PATHWAY DOSE RATE FACTORS (CHILD) - Pjy
~ . (mrem/yr per pCGi/m’)

ORGAN BONE LIVER . T.BODY THYROID KIDNEY LUNG GI-LLI
ISOTOPE
- H-3 NO DATA 1.12E+03*- 1.12E+03 1.12E+03 1.12E4+03 1.12E+03 1.128+03
c-14 3.59E+04 6.73E+03 6.73E+03 6.73E+03 6.73E+03 6.73E+03 6.73E+03
NA-24 1.61E+04 1.61E+04 1.61E+04 1.61E+04 1.61E+04 1.61E+04 1.61E+04
P-32 2.60E+06 1.14E+05 9.88E+04 NO DATA ~ NO DATA NO DATA 4.22E+04
- CR-51 NO DATA NO DATA 1.54E+02 8.55E+01 2.43+01 1.70E+04 1.08E+03
MN-54 NO DATA 4.29E+04 9.51E+03 NO DATA 1.00E+04 1.58E+06 2.29E+04
MN-56 NO DATA 1.66E+00 3.12E-01 NO DATA 1.67E+00 1.31E+04 1.23E+05
FE-55 4.74E+04 2.52E+04 7.77E+03 NO DATA - NO DATA 1.11E+05 2.87E+03
M_ FE-59 2.07E+04 3.34E+04 1.67E+04 NO DATA NO DATA 1.27E+06 7.07E+04
co-58 NO DATA 1.77E+03 3.16E+03 NO DATA NO DATA 1.11E+06 3.44E+04
CO-60 -NO DATA 1.31E+04 2.26B+04 NO DATA NO DATA 7.07E+06 9.62E+04
NI-63 .8.21E+05 4.63E+04 2.80E+04 NO DATA NO DATA 2.75E+05 6.33E+03
- NI-65 2.99E+00 2.96E-01 1.64E~-01 NO DATA NO DATA 8.18E+03 8.40E+04
CU-64 NO DATA 1.99E+00 1.07E+00 NO DATA 6.03E+00 9.58E+03 3.67E+04
ZN-65 4.26E+04 1.13E+05 7.03E+04 NO DATA - 7.14E+04 9.95E+05 1.638+04
ZN-69 6.70E-02 9.66E-02 8.92E-03 NO DATA 5.85E-02 1.42E+03 1.02E+04
- BR-83 ' NO DATA NO DATA  4.74E+02 NO DATA NO DATA A NO DATA LT 3.70E-15**
BR-904 NO DATA NO DATA 5.48E+02 NO DATA NO DATA NO DATA LT 3.70E-15
BR-85 NO DATA NO DATA 2.53E101 NO DATA NO DATA NO DATA LT 3.70E-15
RB-86 NO DATA 1.98E+05 1.14E305 NO DATA NO DATA NO DATA 7.99E+03
. RB-88 NO DATA 5.62E+02 3.66E+02 NO DATA NO DATA NO DATA 1.72E4+01
- RB-89 NO DATA 3.45E+02 2.90E+02 NO DATA NO DATA NO DATA 1.89E+00
SR-89 5.99E+05 NO DATA 1.72E+04 NO DATA NO DATA 2.16E+06 1.67E+05
SR-90 1.01E+08 NO DATA 6.49E+06 NO DATA NO DATA 1.48E+07 3.43E+05
SR-91 1.21E+02 NO DATA 4.59E+00 NO DATA ° NO DATA 5.33E+04 - 1.74E+05
SR-92 1.31E+01 NO DATA 5.25E-01 NO DATA NO DATA 2.40E+04 2.42E+05
Y-90 4.11E+03 NO DATA 1.11E+02 - NO DATA NO DATA 2.62E+05 2.68E+05
Y-91m 5.07E-01 NO DATA 1.84E-02 NO DATA NO DATA . 2.81E+03 1.72+03
- Y-91 9.14E+05 NO DATA 2.44E+04 NO DATA NO DATA 2.63+06 1.84E+05
Y-92 2.04E+01 -NO DATA 5.81E-01 NO DATA NO DATA 2.39E+04 2.39E+05
Y-93 1.87E+02 NO DATA 5.11E+00 NO DATA NO DATA 7.44E+04 3.89E+05
ZR-85 1.90E+05 4.18E+04 3.70E+04 NO DATA 5.96E+04 2.23E+06 6.11E+04
- ZR-97 1.88E+02 2.72E+01 1.60E+01 NO DATA 3.89E+01 1.13E+05 3.51E+05
NB-85 2.35E+04 9.18E+03 6.55E+03 NO DATA 8.62E+03 6.14E+05 3.70E+04
MO-99 NO DATA 1.72E+02 4.26E+01 NO DATA 3.92E+02 1.35E+05 1.27E+05

TC-99m 1.78E-03 3.48E-03 5.77E-02 NO DATA 5.07E-02 9.51E+02 4.81E+03

TC-101 8.10E-05 8.51E-05 1.08E-03 NO DATA 1.45E-03 5.82E+02 1.63E+01
RU-103  2.739E+03 NO DATA 1.078+03 NO DATA 7.03E+03 - 6.62E+05 4.48E+04
RU-105 1.53E+00 NO DATA 5.55E-01 NO DATA 1.34E+00 1.59E+04 9.95E+04

RU-106 1.36E+05 NO DATA 1.69E+04 NO DATA 1.84E+05 1.43E+07 4.29E+05
AG-110m 1.69E+04 1.14E+04 9.14E+03 NO DATA 2.12E104 5.48E+06 1.00E+05
TE-125m 6.73E+04 2.33E+03 9.14E+02 1.92E+03 NO DATA 4.77E+05 3.38BE+04

TE~-127m 2.49E4+04 8.56E+03 3.03E+03 6.07E+03 6.36E+04 1.48E+06 7.14E+04
TE-127 2.77E+00 9.51E-01 6.11E-01 1.96E+00 7.07E+00 1.00E+04 5.62E+04
TE-129m 1.92E+04 6.85E+03 3.04E+03 6.33E+03 5.03E+04 1.76E+06 1.82E+05

TE-129 9.77E-02 3.50E-02 2.38E-02 7.14E-02 2.57E-01 2.93E+03 2.55E+04
TE-131m 1.34E+02 5.92E+01 5.07E+01 9.77E+01 4.00E+02 2.06E+05 3.08E+05
TE-131 2.17E-02 8.44E-03 6.59E-03 1.70E-02 5.88E-02 2.05E+03 1.33E+03
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TABLE 3.4-3 {cont’'d)

INHALATION PATHWAY DOSE RATE EACTORS (CHILD) - Py
(mrem/yr per pgi/nﬁ)

ORGAN BONBE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
1SOTOPE

TE~132 4.81E+02 2.72E+02 2.63E4+02 3.18E+02 1.77E+03 3.77E+05 1.38E+05
I-130 8.18E+03 1.64E+04 8.44E+03. 1.85E4+06 2.45E+04 NO DATA 5.11E+03
I-131 4.818+04 4.81E+04 2.73E+04 1.62E+07 7.88E+04 NO DATA 2.84E+03
I-132 2.12E+03 4.07E403 1.88E+03 1.94E4+05 6.25B+03 NO DATA "3.20E+03
I-133 1.66B+04 2.03E+04 7.70E+03 3.85E+06 3.38E+04 NO DATA 5.48E+03
I-134 1.17E4+03 2.16E+03 9.95E+02 5.07E4+04 3.30E+03 - NO DATA 9,.55E+02
I-135 4.92E+03 8.73E+03 4.14B403 . 7.92B+05 1.34E+04 NO DATA 4.44R4+03
cs-134 6.51E+05 1.01E+06 2.25E+05 NO DATA 3.30E+05 1.21E+05 .3.84E+03
CsS-136 6.51E+04 1.71E+05 1.16E+05 NO DATA ~ 9.55E+04 1.45E+04 4.18E+03
CcsS—-137 9.07E+05 8.25E4+05 1.28E+05 NO DATA 2.82E4+05 1.04E+05 3.62E+03
CcsS-138 6.33E+02 B.40E+02 5.55E+02 NO DATA 6.21E+02 6.81E+01  2.70E+02
BA-139 .1.84E+00 9.84E-04 5.37E-02 NO DATA 8.62E-04 5.77E+03 5.77E+04
BA-140 7.40E+04  6.48E+01 4.33E4+03 NO DATA 2.11E+01 1.74E+06 1.02E+05
BA-141 1.96E-01 1.09E-04 6.365B-03 NO DATA 9.47E-05 2.92E+03 2.75E+02
BA-142 5.00E-02 3.60E-05 2.798-03 NO DATA 2.91E-05 1.64E+03 2.74E+00
LA~140 6.44E+02 2.25E+02 7.55E+01 NO DATA NO DATA 1.83E+05 2.26E+05
LA-142 1.30E+00 4.11E-01 1.29E-01 NO DATA NO DATA 8.70E+03  7.59E+04
CE-141 3.92E+04 1.95BE+04 2.90E+03 NO DATA 8.55E+03 5.44E405. 5.66E+04
CE-143 3.66E+02 .1.99E+02 2.88E+01 NO DATA 8.36E+01  1.15E+05 1.27E+05
CE-144 6.77E+06 2.12BE+06 3.62E+05 NO DATA 1.17E+06 1.20E+07 3.89E+05
PR-143 1.85E+04 5.55E+03 9.14E+02 NO DATA 3.00E+03 4.33E+05 9.73E+04
PR-144 5.96E-02 1.85E-02 3.00E-03 NO DATA 9.77B-03 1.57E+03  1.97E+402
ND-147 1.08E+04 8.73E+03 6.81E+02 NO DATA 4.81E+03 3.28E+05 8.21E+04
w—-187 1.63E+01 .9.66E+00 4.33E+00 NO DATA NO DATA 4.11E+04  9.10E+04
NP-239 4.66E+02 3.35E+01 2.35E+01 NO DATA  9.73E+01  5.81E+04 6.40E+04
*]1.12E+03

**Y,ess. than 3.70E-15
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TABLE 3.4-4

o LOCATION OF MEMBERS OF THE PUBLIC WITHIN THE CPS SITE BOUNDARY
' - AND THEIR ASSOCIATED OCCUPANCY FACTORS*

‘Distance Occupancy

- Location (mile/meter) Sector (hrs/yr)
Road 0.3/495 SE 243(1)
) Agricultural : .
Acreage(2) 0.9/1372 SSW 966(3)
- Clinton Lake .0.2/335 NW 2208 (4)
Department of 0.8/1287 ESE 2208 (5)
. Conservation
Recreation
Area
- Residence 0.8/1219 SW 8760
Residence 1.5/2414 WSW 8760
' Residence 1.7/2736 SSE 8760

(1) Assumes travel on road for forty minutes per day.
(2) Maximum farm acreage (276) within site boundary.
(3). Assumes 3.5 hours in field per acre farmed.

(4) Assumes continuous occupation on Clinton Lake for the months
of June, July, and August.

(5) Assumes continuous occupation on Department of Conservation
— camping areas for the months of June, July, and August.

*Doses for such MEMBERS OF THE PUBLIC are provided in the
Radioactive Effluent Release Report as given in Section 6.3.2.

el
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3.5

3.5.1.1

CLINTON-1

10CFR50, APPENDIX -I RELEASE RATE LIMITS

The Operation and Surveillance Requirements concerning
10CFR50 (Appendix I) Releasg Rate Limits are specified
in Sections 3.5.1 and 3.5.2. Dose calculations for
ensuring compliance with these limits are discussed.in
Sections 3.5.3 and 3.5.4.

Noble Gas Dose -~ Operation and Surveillance -

Requirements

OPERATION REQUIREMENT

The air dose due to noble gases released in gaseous
effluents, from each reactor unit, to areas at and
beyond the SITE BOUNDARY (see Figure 3.1-1) shall be
limited to the following:

a. During any calendar quarter: Less than or equal to
5 mrad for gamma radiation and less than or equal
to 10 mrad for beta radiation, and

b. During any calendar year: Less than or equal to 10
mrad for gamma radiation and less than or equal to
20 mrad for beta radiation.

This requirement applies at all times.

' REMEDIAL REQUIREMENT :

-~ a. With the calculated air dose from radioactive

nobles gases in gaseous effluents exceeding any of
the above limits, in lieu of.a Licensee Event
Report, prepare and submit to the Regional
Administrator of the Regional Office of the NRC
within 30 days a Special Report that identifies
the cause(s) for exceeding the limit(s) and
defines the corrective actions that have been
taken to reduce the releases and the proposed
corrective actions to be taken to assure that
subsequent releases will be in compliance with the
above limits.

SURVEILLANCE REQUIREMENTS

Cumulative dose contributions for the current calendar
quarter and current calendar year for noble gases shall
be determined in accordance with the methodology and
parameters described in Section 3.5.3 at least once per
31 days.
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3.5.2 Iodine—-131, Iodine-133, Tritium, and Radionuclides in
Particulate Form — Operation and Surveillance: '
Requirements .

OPERATION REQUIREMENT v

The dose to a.MEMBER OF THE PUBLIC from iodine-131,

. - " jodine—-133, tritium, and all radionuclides in

- , particulate form with half-lives greater than 8 days in
gaseous effluents released to areas at and beyond the
SITE BOUNDBARY (see Figure 3.1-1) shall be limited to
the followinhg:

a. During ahy calendar quarter: Less than or equal to
© 7.5 mrem to any organ, and

b. During anhy calendar year: Less than or equal to 15
mrem to any organ.

This requirement applies at all times.

REMEDIAL REQUIREMENT:

a. Wwith the calculated dose from the release of
jodine-131, iodine-133, tritium, and radionuclides
in particulate form with half lives greater than 8 §
days, in. gaseous effluents exceeding any of the
above limits prepare and submit to the Regional
Administrator of the Regional Office of the NRC
within 30 days a Special Report that identifies
the cause(s) for. exceeding the limit and defines
the corrective actions that have been taken to
reduce the releases and the proposed corrective

: actions to be taken to assure that subsequent
) releases will be in compliance with the above
limits. :

SURVEILLANCE REQUIREMENTS

— 3.5.2.1 Cumulative dose contributions for the current calendar
quarter and current calendar year for iodine-131,
iodine-133, tritium, and radionuclides in particulate
form with half-lives greater than 8 days shall be
determined in accordance with the methodology and
parameters described in Section 3.5.4 at least once per

31 days. :
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3.5.3

3.5.3.1

3.5.3.2

where

CLINTON-1

Noble Gas Air.Dosé Equations

The air dose at or beyond the site boundéry‘due to
noble gases released in gaseous effluent will be
determined using the following equations.

During any calendar quarter or calendar year, for gamma
radiation:

Dy =  3.17E-08 * N[ My* (X/Q)y * Qi) . (4)

During any calendar quarter or calendar year, for beta
radiation: ‘

DR = 3.17E—0é * BNy - (X/Q)v * Qiv) (3)

M; = The gamma air dose factor for each
identified noble gas radionuclide i,
mrad/year per pCi/m’> (M; values are
listed in Table 3.4-2).

N; ' = The beta air dose factor for each
identified. noble gas radionuclide i,

mrad/year per pCi/m3 (N;y values are
listed in Table 3.4-2).

The highest calculated average relative
concentration from mixed-mode release
points for areas at ‘or beyond the site
boundary, sec/m’.

Il

(X/Q) v

. Qiy = The total release of noble gas

radionuclide i for long-term releases
from mixed-mode release points, pCi.
Releases shall be cumulative over the
calendar quarter or year, as
appropriate.

3.17E-08

Il

The inverse of the number of seconds in
a year.

Section 3.5.1 noble gas dose calculations are evaluated
at the site boundary location where maximum air doses
prevail. Should the beta and gamma locations differ,
the selected location shall be that which minimizes
allowable release rates due to the gamma component.

3-17 Rev.18-8/99
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3.5.4 Radioiodines, Particulates and Tritium Dose Equations

The dose to an individual at or beyond the site
- boundary due to radioiodines (I-131, I-133), tritium
- and particulates with half-dives > 8 days, will be
determined using the follow equation:

for any calendar quarter or calendar year,
Dj = 3.17E"'08 * fo * 21[R1pja * va * inm] V (6) llg[?‘{

where.

Qtvm = The releases of radionuclide i (I-131, I-133,
tritium and particulates with half-lives 57§q
greater than 8 days) for releases from vent v

for mixed-mode releases, nCi. Releases shall

be cumulative over the calendar quarter or

year, as appropriate.

Wov = The annual average dispersion parameter for 9/

~ _ estimating the dose to an individual as 19
appropriate to pathway p and release point v,
at a controlling location, for mixed-mode
releases.

= TX/0), sec/m>, for the inhalation pathway and ?kﬁ
tritium at the location of the critical
receptor.

= (D/Q)., m 2, for the food and ground plane
pathways at the location of the critical
receptor. -

3.17E-08 = The inverse of the number of seconds in a thﬁ

year.

Ripja = The dose factor for each identified lﬂqi
— . radionuclide i, pathway (p), organ (j), and

age group (a), nf—mrem/year per pCi/sec or

mrem/year per pci/m’.

fo = Occupancy factor which is set to 1

Section 3.5.2 is applicable to the location at or
beyond the site boundary where the combination of
existing pathways and receptor age groups indicates the
i maximum potential exposure. The inhalation and ground
- plane exposure pathways exist at all locations; other
pathways exist as determined by the most current land

use census. v
' 17
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3.5.4.1

'3.5.4.1.1

where

Dose Factor For Radionuclide ‘i (Rypsa)

* The Rypm values used to calculate D, in equation (6) are

determined separately for each of the potential
exposure pathways, namely: . -

—~ Inhalation (I)

- Ground Plane Contamination (G)
- Grass-Cow/Goat-Milk (C)

- Grass-—-Cow-Meat (M)

- Vegetation (V)

The Ryna parameter is independent of the duration of
gaseous releases and is calculated using the
methodology discussed in the remainder of this section.

Calculation of the Inhalation Pathway Factor, Rlna

Rﬂja= K’ (BR), (DFA;) ., Wmrem/year per pci/m’ (7)

K’ A units conversion constant, 10° pCi/ucCi

Il

(BR)

I

The breathing rate of the receptor age group
(a), m3/year

1400 (infant)
3700 (child)
= 8000 (teen and adult)

Il

-.Values for (BR), are obtained from NUREG-0133, pg. 32

CLINTON-1

(DFA;3) , = The organ inhalation dose factor for receptor
of age group {(a) for radionuclide i, and
organ j, mrem/pCi. Values for (DFA;), were
obtained from Tables E-7 through E-10 of
Regulatory Guide 1.109 and are presented in
Tables 3.5-1 through 3.5-4 of this manual.

3-19 Rev.18-8/99
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3.5.4.1.2 Calculation of the Ground Plane Pathway Factor, RFua

"6
Rita

where.

K"

SF

DFGyj

Ay

K'K” (SF)(DFGH)[(l-(exp (-At))) /X0, (8)
m’-mrem/year per uCi/sec

A units-conversion constant, 106 pCi/pCi
A units conversion constant, 8760 hour/year
The shielding factor, dimensionless

0.7 as suggested in Table E-15 of Régulatory
Guide 1.109

The ground plane dose conversion factor for
radio?uclide i and organ j, mrem/hour per
pCi/m°. Values for DFG; were obtained from

Table E-6 of Regulatory Guide 1.1092 and are
presented in Table 3.5-5 of this manual.

. . . -1
The decay constant for radionuclide i, sec
The exposure time, sec

6.31E+08 sec (20 years)

3.5.4.1.3 Calculation of the Grass—-Cow/Goat-Milk Pathway Factor,

CLINTON-1

ﬁFﬁa '
- "Rya = K" [Qe(Usp) / (Ax + A}) Fanlr) (DFLg)sa (9)
) * [£,E./Yp + (1-f,f5) exp (-Astn) /¥ exp(-Aitn),
m’-mrem/yr per pCi/sec
~— ) where
K’ = A units conversion constant, 10° pCi/ucCi
Qr = The cow/goat feed consumption rate,
kg (wet) /day
- Uap = The receptor’'s milk consumption rate for age
group (a), liters/year
- Y, = fThe agricultural productivity by unit area of
pasture feed grass, kg/m
Ys = The agricultural ?roductivity by unit area of
stored feed, kg/m ' :
- 3-20 : Rev.18-8/99
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CLINTON-1

(DFLi) ja

te

th

The stable element transfer coefficient for
nuclide i in milk,. days/liter. These values
are from Tables E-1 and E~-2 of Regulatory
Guide 1.109.

Fraction of deposited activity retained on
feed grass, dimensionless

The organ ingestion dose factor for X/97

radionuclide i, organ j, and the receptor in
age group (a), mrem/pCi. Values for (DFLi)ja,
were obtained from Tables E-11 through E-14
of Regulatory Guide 1.109 and are presented
in Table 3.5-6 through 3.5-9 of this manual.

The decay constant for radionuclide i, sec™?

The decay constént for removal of activity on
leaf and plant surfaces by weathering, sec™

5.73E-07 sec” (corresponding to a l4-day ]8797
half-1life)

The transport time from pasture to animal, to
milk, to receptor, sec

The transport time from pasture to harvest,
to animal, sec

Fraction of the year that the cow/goat is on
pasture, dimensionless

Fraction of the cow/goat feed that is pasture
grass while the cow/goat is on pasture,
dimensionless

£/
The input parameters for calculating cha are l /5'?
listed in Table 3.5-10.

3-21 Rev.18-8/99



CPS—-0ODCM

where

‘"where

CLINTON-1

Tritium

The concentration of tritium in milk is based on its
airborne concentration rather than the deposition.

R = K'K"FuQiUsp (DFLi)3a * 0.75(0.5/H), |%
mrem/yr per pCi/m’> - (10)

K" = A units conversidn constant, 10° gm/kg

H = The absolute atmospheéric humidity

. = 8 gm/m’ (NUREG-0133, p. 34)

0.75 = The fraction of total feed that is water,
dimensionless
0.5 = The ratio of the specific activity of the

feed grass water to the atmospheric water,
dimensionless

The other parameters are as defined in the calculation
of Rcipj

Carbon — 14

Following the development of equation C-8 on page
1.109-26 of Regulatory Guide 1.109, carbon—14 is
assumed to be released as an oxide, either c*o or
ct 02. The concentration of carbon-14 in milk is
therefore based upon its alrborne concentration

,assumlng that the Vegetatlon c**/c ratio is the same as
the local atmospheric ct*/c ratio.

8

RS, = K'K"FaQcUsp (DFL) 50 p(0.11/0.16) , N
mrem/yr per pCl/m (11)

o] = Fractional equilibrium ratio, dimensionless

= Ratio of the total annual C-14 atmospheric
release time to the total annual
photosynthesis time (4400 hours) not to
exceed unity

= 1.0
0.11 = Natural carbon fraction of total plant mass,
dimensionless
0.16 = Atmospherlc natural carbon concentration,
gm/m’

>

The other parameters are as defined in the calculation
of R-r
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‘ 3.5.4.1.4 Calculation of the Grass—-Cow-Meat Pathway Factor, Rﬁna 1317?
- Rba = IKTQ(Uup) /(A + A) IFe () (DFLs)3, - 8157
[f.£./Y, + [(1‘fpf§)/Ys](8§P!~X1th))]*A
(exp (-Aits,)) ‘ 7
m’-mrem/yr per nCi/sec ) (12)
where
K’ = A units conversion constant, 10° pCi/pCi
U.p = The receptor's meat cohsumption rate for age
group (a), kg/year
F{ = The stable element transfer coefficient,
days/kg
ts - = The transport time from pasture to animal to
: slaughter of meat animal to receptor, seconds
th = The transport time from crop field to harvest
to animal, seconds
(DFLi) 5o = The organ ingestion dose factor for 57?7
radionuclide i, organ j, and the receptor in
age group {(a), mrem/pCi. Values for (DFLi)ja
were obtained from Tables E-11 through E-14
of Regulatory Guide 1.109 and are presented
in Table 3.5-6 through 3.5-9 of this manual.

* The input parameters necessary for calculating Rﬂnﬁ afe ;/
listed in Table 3.5-11. All other terms are as defined 79
for equations (9) and (10).

Tritium
The concentration of tritium in meat is based on 1its
airborne concentration rather than the deposition.
R = K'K"F¢QUsp (DFLy) 3o [0.75(0.5/H) ], | Tora
mrem/yr per pCi/m’ ' (13)
The terms in equation (13) are as defined in equations
(10) and (12).
CLINTON-1 3-23 Rev.18-8/99
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ST

3.5.4.1;5

where

CLINTON-1

Carbon — 14

-Following the development of equation C-8 on page

1.109-26 of Regulatory Guide 1.109, . carbon—l4 is
assumed to be released as an oxide, either c**0-or

ct 02. The concentration of carbon-14 in meat is
therefore based upon its airborne concentration
assuming that the vegetatlon c'*/c ratio is the same as
the local atmospheric ct/c ratio.

R 14 = K K"FfoUap(DFLi)ja p(o 11/0 16)'
mrem/yr per pci/m’ : (14)

The terms in equatlon (14) are as defined in equations
{11) and (13). -

Calculatlon of the Vegetétion Pathway Factor, Rvud

R,y = K'I{r) /0¥ (A + A,))] (DFLy)ja *
(U, £ {exp (~Astn) ) + Unafylexp (-Astn)) ],
m’-mrem/yr per uCi/sec (15)

K’ -~ A units conversion constant, 10° pCi/pCi

Uﬂ ’ = The consumption'rate of fresh leafy
vegetation by the receptor in age group {(a),
kg/year

U°, = The consumptlon rate of stored vegetation by

the receptor in age group (a), kg/yr

£y = The fraction of the annual intake of fresh
leafy vegetation grown locally, dimensionless

fq . = The fraction of the annual intake of stored
vegetation grown locally, dimensionless

ty " = The avVerage time between harvest of leafy
vegetation and its consumption, seconds

th = The average time between harvest of stored
vegetation and its consumption, seconds

Y., = the vegetation area density, kg/m2

(DFL;)j» = The organ ingestion dose factor for oxgan j,
radionuclide i, and the receptor in age group
(a), mrem per pCi. Values are tabulated in
Table 3,5—6 through 3.5-9 of this manual.

The input parameters necessary for calculating Ripj are

listed in Table 3.5-12. All other terms are as defined
for equations (9) and (14).
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Tritium

The concentration of tritium in vegetation is based on
its airborne concentration rather than the deposition.

Ry .= K'K"(U%E, + U%E,) (DFLi)s. [0.75(0.5/H)], |‘?/‘i7
mrem/Yr per pCi/m’ (16)

The terms in equation (16) are as defined in equations
(10) and (15).

Carbon - 14

Following the development of equation C-8 on page
1.109-26 of Regulatory Guide 1.109, carbon—14 is
assumed to be. released as an oxide, either c*o or

ct Oz., The concentration of carbon-14 in vegetation is
therefore based upon its alrborne concentration
assuming that the vegetatlon c'*/Cc ratio is the same as
the local atmospheric c**/c ratio.

v

mrem/yr per uCi/nﬁ (17)

The terms in equation (17) are as defined in equations
(11) and (15).

The pathway dose rate factors (R" i1ar RFna, R’ itas Riu”
Ri), by age group are listed in Table 3.5-13 through
3.5-31.
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3.6
3.6.1 )
#5%
£
ot
3:6.1.1
\-
T
i CLINTON-1

Gaseous Radwaste (Offgas Treatment)

Gaseous Radwaste (Offgas Treatment) System - Operation

and Surveillance Requirements’

OPERATION REQUIREMENT

The GASEOUS RADWASTE (OFFGAS) TREATMENT SYSTEM shall be
in operation. This requlrement applies whenever the
main condenser steam Jjet air ejector system is in
operation.

REMEDIAL REQUIREMENT:

a. With gaseous radwaste from the main condenser air
ejector system being discharged without treatment
for more than 7 days, prepare and submit to the
Regional Administrator of the Regional Office of
the NRC within 30 days a Special Report that
includes the following information:

1. Identification of any inoperable equipment or
subsystems, and the reason for the
inoperability.

2. Action({s) taken to restore the inoperable
equlpment to OPERABLE status, and

3. Summary description of action(s) taken to
prevent a recurrence.

- SURVEILLANCE REQUIREMENT

The GASEOUS RADWASTE (OFFGAS) TREATMENT SYSTEM shall be
verified to be in operation once every 12 hours when
the main condenser air ejector is in use to ensure that
the main condenser offgas treatment system is
functlonlng.

NOTE

When placing the Offgas Treatment System in the
charcoal bypass mode, the alarm setpoints for the
Station HVAC Exhaust and the Post-Treatment Offgas
radiation monitors may be calculated to account for
the increased fractions of short-lived noble gases.
The noble gas release fractions shall be based
either on actual measured values or on design basis
noble gas concentration fractions (30-minute delay)
in the primary coolant offgas. :
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3.7

3.7.r . .

3.7.1.1

3.7.1.2

CLINTON-1

Ventilation ExhauSt Treatment

Ventilation Exhaust Treatment System = Operatlon and
Surveillance Requirements .

.OPERATION REQUIREMENT

The VENTILATION EXHAUST TREATMENT SYSTEM (VETS) shall
be used to reduce radioactive materials in gaseous
waste prior to their discharge when the projected doses
due to gaseous effluent releases to areas at and beyond
the SITE BOUNDARY (see Figure 3.1-1) would exceed 0.3
mrem to any organ in a 31-day period. This requirement
applies at all times other than when the VETS is
undergoing routine maintenance.

REMEDIAL REQUIREMENT:

a. With gaseous waste being discharged without
treatment and in excess of the above limit,
prepare and submit to the Regional Administrator
of the Regional Office of the NRC within 30 days a
Special Report that includes the following
information:

1. Explanation of why gaseous radwaste was being
discharged without treatment, identification-
of any inoperable equipment or subsystems,
and the reason for the inoperability,

2. Action(s) taken to restore the inoperable
equipment to OPERABLE status, and

3. Summary description of action(s) taken to
prevent a recurrence.

SURVEILLANCE REQUIREMENTS

Doses due to gaseocus releases from the site shall be
projected at least once per 31 days in accordance with
this manual when the ventilation exhaust treatment
system is not in use. The projected doses resulting
from such releases will be calculated using Section
3.7.2 methodology. 1If the dose impact resulting from
the projected 31-day release exceeds 0.3 mrem and the
VETS is capable of reducing the projected impact to
less 'than 0.3 mrem, the VETS shall be used.

The installed VENTILATION EXHAUST TREATMENT SYSTEM

shall be considered OPERABLE by meeting the Operation
Requirements of Sections 3.4, 3.5.1, and 3.5.2.
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3.7.2 Gaseous Effluent Dose Projection Calculations®

- The 31 day projected dose shall be calculated using the

- . following equation "
Dpy = (Dy * p) + Du (18)
where: ' :
Dyy = the 31 day projected dose by organ j.
- "Dy = sum of dose for all valid release points in
mrem/day by organ j.
P = the projection factor which is the results of 31

divided by the number of days from the start of
the quarter té the end of the release.

D.. = additional anticipated dose for gaseous release
-by organ j and quarter of release.

3.8 Effluent Monitor Setpoint Calculations

Gaseous effluent Process Radiation Monitor (PRM) alarm
setpoints shall be calculated to ensure that the
instantaneous dose rate in unrestricted areas due to
noble gases released do not exceed 500 mrem/year to the
- total body and 3000 mrem/year to the skin. The initial
: setpoints were calculated using the BWR/GALE code
radionuclide mix obtained for CPS; when the actual
radionuclide mix can be determined, it will be used for
setpoint calculations. The PRM setpoints are based on
the instantaneous noble gas dose rates and are applied
_at the point of which the effluent enters an
‘unrestricted area.

Due to PRM limitations, non-noble gas setpoints will not
- be implemented to demonstrate compliance with Section
3.4.1(b). Compliance with the organ dose rate limitation
is demonstrated during performance of sampling and
analysis activities regquired by Table 3.4-1.

Both total body and skin dose setpoints will be
. calculated and the more restrictive limit applied to
- the respective PRM. The actual setpoint used may be
lower than the restrictive limit since the two release
points will be partitioned such that their sum does not
exceed 100 percent of the restrictive limit. The
percentages used to partition the release points could
vary at plant discretion to accommodate plant
- operational conditions. In no case will the combined
- releases due to variations in the PRM setpoints result
in effluent limits being exceeded. °
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where

where

where

CLINTON-1

Total Body Dose Rate Setpoint

The fraction of the total gaseous radioactivity in each
gaseous effluent release path j for each noble: gas
radionuclide i shall be determined using the following
relationship:

I

Ciy/ (£4Cyy), dimensionless (19)

The measured concentration of identified noble
gas radionuclide i 1n gaseous effluent release

path j, pCi/cc

I

Cij

The maximum acceptable release rate of all noble gases
in release path j to comply with Section 3.4.1 is
calculated by using the equation:

Or = 500 Fy/[(X/Q)3E: (Kifyy) ), nCi/sec (20)

Oy = The maximum acceptabie release rate of all
noble gases in release path j, pCi/sec

Total dose rate allocation factor assigned to
release path j (varying between 0.0 and 1.0),
dimensionless

Fy

Total body dose rate limit specified in
Section 3.4.1(a), mrem/year

500

]

(X/Q)3 = The highest calculated average relative
concentration of release path j at the site
boundary

ks
I

The total body dose factor due to gamma
emissions of noble gas radionuclide 1 as
listed in Table B-1 of Regulatory Guide 1.109
and Table 3.4-2 of this manual, mrem/yr per

pci/m’

I

fiy The fraction as defined by equation (19),

dimensionless

The total maximum acceptable concentration setpoint of
noble gas radionuclides in release path j is calculated
using the following equation:

Cj =4er /Rj, ]JCl/CC (21)

Cry = The total maximum acceptable concentration
setpoint of all noble gases in release path
j, pCi/cc
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Qry =

- Ry -

3.8.2 Skin Dose

The maximum acceptable release rate of all
noble gases in release path j determlned from

equatlon (19), nCi/sec

The effluent release rate of release- polnt 3,
cc/sec

Rate Setpoint

To ensure
dose rate
using the

compliance with the section 3.4.1(a) skin
limit, PRM setp01nts shall be calculated
methodology presented in Section 3.8.1 and by

- substituting the following equation, for equation (19)
Qsy = (3000*E3)/[(X/Q)j*zi(Lfkl.lﬂi)*fn], pCi/sec (22)
where
- Qsy = The maximum acceptable release rate of all

flj =

noble gases in release path j, pCi/sec

Total dose rate allocation factor assigned to
release path j (varying between 0.0 and 1.0),
dimensionless

skin dose rate limit specified in Section
3.4.1{a), mrem/year

The highest calculated average relative
concentration of release path j at the site
boundary

The skin dose factor due to gamma emissions
for each identified noble gas radionuclide i,

mrem/yr per pCl/m , as llsted in Table 3.4-2
of this manual.

An air dose to skin dose equivalent
conversion factor, mrem/mrad

The air dose factor due to gamma emissions
for each identified noble gas radionuclide i,

mrad/yr per pCi/m3, as listed in Table 3.4-2
of this manual

The fraction defined by equation (18)

The calculated total body and skin maximum acceptable
concentration setpoints are compared and the more

restrictive setpoint used. A safety factor may also be

applied to the concentration setpoint calculated by
equation (20) to compensate for statistical

CLINTON-1

fluctuations and measurement errors.
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3.9.

3.9.1.1

CLINTON-1

" ‘Radiocactive Gaseous Monitoring Instrumentation

Offgas Radiation Monitoring Instrumentation - Operatlon

~and Survelllance Requlrements

OPERATION REQUIREMENT

The offgas radiation monitoring instrumentation
channels shown in Table 3.9.1-1 shall be OPERABLE, with
their alarm/trip setpoints within the specified limits.
This requirement applies durlng operatlon of the main

.condenser air ejector(s).

REMEDIAL REQUIREMENT:

a. With a radiation monitoring instrumentation
channel alarm/trip setpoint exceeding the value
shown in Table 3.9.1-1, adjust the setpoint to
within the limit within 4 hours or declare the
channel inoperable.

b. With one or more radiation monitoring channels
inoperable, comply with the REMEDIAL REQUIREMENT
specified by Table 3.9.1-1.

SURVEILLANCE REQUIREMENTS -

Each of the above required radiation monitoring
instrumentation channels shall be demonstrated OPERABLE
by the performance of the CHANNEL CHECK, SOURCE CHECK,
CHANNEL FUNCTIONAL TEST and CHANNEL CALIBRATION at the

- frequencies shown in Table 3.9.1-2.
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TABLE 3.9.1-1

OFFGAS RADIATION MONITORING INSTRUMENTATION

MINIMUM CHANNELS ALARM/TRIP REMEDIAL
INSTRUMENTATION OPERABLE (e) SETPOINT REQUIREMENT

1. Pre-treatment Off- 1¢ . ' < 50 pCi/cc*® 5
gas PRM - Noble Gas ' - : ‘
Activity Monitor
1RIX-PRO34

2. Post-treatment Off-
gas PRM 1RIX-
PR035/41

a. High-Range Noble 1 ¢ < 7,06 pCi/cc’® 6
Gas Activity -
Monitor Providing
Alarm and
Automatic
Termination of » '
Release (Ch 7) . : ' 4 o

b. Effluent System i NA ‘ 7
Flow Rate : '
Measuring Device
1N66-R620

c. Sample Flow Rate 1 _ NA . 7
Measuring Device
(Ch 15) :
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TABLE 3.9.1-1 (Continued)

a Alarm only.

b Radioactivity concentration expected at the monitor location

OFFGAS RADIATION MONITORING INSTRUMENTATION

TABLE NOTATIONS

is a noble gas mix with a 2.9-minute decay.

c Radioactivity concentration expected at the monitor location

is a noble gas mix released from the off-gas treatment:

system.

d Channel OPERABILITY shall include the dapability of the MCR ARPR

LAN to provide the alarm status of the applicable radiation

monitor channel(s).

e When a channel is placed in an inoperable status solely for
performance of required Surveillances (source checks,

sampling) entry into associated Remedial Requirements may be

delayed for up to one hour.

REMEDIAL
REQUIREMENT a.

5

CLINTON-1

REMEDIAL REQUIREMENT

If the communication link with the MCR ARPR
LAN is inoperable,

1.

Perform a CHANNEL CHECK using local

" monitor indication within 8 hours and at

least once per 8 hours thereafter, and

Locally check for TREND alarm within 2
hours and at least once per 2 hours
thereafter. (Note: This requirement is
to provide sample indication to initiate
Tech Spec Surveillance Requirement
3.7.5.1.)

Restore communication for the
applicable channel({s) within the next 30
days, and if unsuccessful, prepare and
submit to the Regional Administrator of
the Regional Office of the NRC within
the next 10 days a Special Report
outlining the cause of the communication
failure or malfunction and the action
taken to restore the inoperable
equipment to OPERABLE status.

L 4
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TABLE 3.9.1-1 (Continued)

CFFGAS RADIATION MONITORING INSTRUMENTATION

b.
REMEDIAL
- REQUIREMENT  a.
- p
+
S
- CLINTON-1

With

TABLE NOTATIONS

the Pre-treatment Off-gas PRM — Noble

Gas Activity Monitor otherwise inoperable,
gases from the main condenser off-gas
treatment system may be released to the
environment provided:

1.

The off-gas treatment system is not
bypassed, and

NOTE: The following step ensures cémpliance

With

with Technical Specification
Surveillance Requirement 3.7.5.1

Perform grab samples every 4 hours until
the monitor is returned to OPERABLE
status.

the MCR ARPR LAN inoperable,

Perform a CHANNEL CHECK using local
monitor indication within 8 hours and at
least once per 8 hours thereafter, and

Restore the MCR ARPR LAN to OPERABLE
status for the applicable channel(s)
within the next 30 days, and if
unsuccessful, prepare and submit to the
Regional Administrator of the Regional
Office of the NRC within the next 10
days a Special Report outlining the
cause of the MCR ARPR LAN failure or
malfunction and the action taken to
restore the inoperable equipment to
OPERABLE status.
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TABLE '3.9.1-1 (Continued)

OFFGAS RADIATION MONITORING INSTRUMENTATION -

TABLE NOTATIONS

b. With the Post-treatment Off-gas PRM High Range
Noble Gas Activity Monitor otherwise inoperable,
effluent releases via this pathway may
continue provided grab samples are taken at
least once per 8 hours, and a noble gas gamma
isotopic analysis performed within 24 hours.

REMEDIAL
REQUIREMENT :

7 With the number of channels OPERABLE less than
required by the minimum channels OPERABLE
requirement, effluent releases via this pathway
may continue provided the flow rate is estimated
at least once per 8 hours.
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OFFGAS RADIATION MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

‘

TABLE 3.9.1-2

INSTRUMENTATION

1, Pre-Treatment Off-gas
PRM-Noble Gas
Activity Monitor

2. Post-Treatment OQOff-
gas PRM

a. High Range Noble
Gas Activity
Monitor Providing
Alarm and Automatic
Termination of
Release

b, Effluent System
Flow-Rate Measuring
Device

c{Sample Flow-Rate
Measuring Device

CLINTON-1

CHANNEL
CHECK

S(B)

»SOURCE
" CHECK

M

NA

NA

3-36

CHANNEL
FUNCTIONAL
TEST

Q(1)

CHANNEL
CALIBRATION

R(2)
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(1)

(2)

(3)

CLINTON-1 3-37 Rev.18~-8/99.

TABLE 3.9.1-2 {(Continued)

OFFGAS RADIATION MONITORING
INSTRUMENTATION SURVEILLANCE REQUIREMENTS

TABLE NOTATION

Automatic isolation of valve 1N66-F060 shall be demonstrated

during the CHANNEL CALIBRATION.

The CHANNEL FUNCTIONAL TEST shall also demonstrate that the
MCR ARPR LAN responds with annunciation and event display to
each of the following conditions:

1. Instrument indicates measured levels above the
alarm/trip (HIGH) setpoint.

2. Detector failure (LOW FAIL, HI FAIL).
3. Sample flow failure (EXTERNAL FAIL).

4, Instrument not set in normal operate mode (CALIBRATE,
MAINTENANCE, or STANDBY).

The initial CHANNEL CALIBRATION shall be performed using one
or more of the reference standards certified by the National
Institute of Standards and Technology (NIST) or using
standards that have been obtained from suppliers that
participate in measurement assurance activities with NIST.
These standards shall permit calibrating the system over its
intended energy range and measurement range. Subsequent
CHANNEL CALIBRATION shall be performed using the initial
radioactive standards or other standards of equivalent
quality or radioactive sources that have been related to the
initial calibration. '

The CHANNEL CHECK performed from the MCR ARPR LAN also
verifies communication.

| /79
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-3.9.2 Radioactive Gaseous Effluent Monitoring Instrumentation
— Operation and Surveillance Requirements

OPERATION REQUIREMENT

The radiocactive gaseous effluent monitoring
instrumentation channels shown in Table 3.9.2-1 shall
be OPERABLE with their alarm/trip setpoints set to
ensure that the limits of Section 3.4.1 and Technical
Specification 3.7.5 are not exceeded. The alarm/trip
setpoints of these channels shall be determined and

- adjusted in accordance with the methodology and
‘parameters in this manual. This requirement applies as
shown in Table 3.9.2-1.

REMEDIAL' REQUIREMENT :

a. With a radioactive gaseous effluent monitoring
- instrumentation channel alarm/trip setpoint less
conservative than required by the above
requirement, immediately suspend the release of
radioactive gaseous effluents monitored by the
affected channel, or declare the channel
inoperable.

b. With less.than the minimum number of radioactive
gaseous effluent monitoring instrumentation
channels OPERABLE, comply with the REMEDIAL
REQUIREMENT specified in Table 3.9.2-1. Restore
the inoperable instrumentation to OPERABLE status
within 30 days and, if unsuccessful, explain in
the next Radiocactive Effluent Release Report

— * pursuant to Technical Specification 5.6.3 why this

inoperability was not corrected in a timely

mannexr.

SURVEILLANCE REQUIREMENTS

3.9.2.1 Each radiocactive gaseous effluent monitoring
- instrumentation channel shall be demonstrated OPERABLE
by performance of the CHANNEL CHECK, SOURCE CHECK,
CHANNEL CALIBRATION and CHANNEL FUNCTIONAL TEST
_ operations at the frequencies shown in Table 3.9.2-2.
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TABLE 3.9,2-1
RADIOACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION

REMEDIAL

. MINIMUM :
INSTRUMENT CHANNELS OPERABLE (g) APPLICABILITY REQUIREMENT
1. Station HVAC Exhaust PRM ORIX~- '
.PRO01/2
a. High-Range Noble Gas Activity 1 a 8
Monitor (Ch 7)
b, Low-Range Noble Gas Activity : . 4 a 8 '
Monitor (Ch §) B _ :
c. lodine Sampler(d) ! @ ’
d. Particulate Sampler(d) L @ : 5.
e. Sample Flow-Rate Measuring Device 1 a ] 10
(Ch 15)
2. Standby Gas Treatment System Exhaust
PRM ORIX~PR003/4 .
a. High-Range Noble Gas Activity 1© b 8
Moniter (Ch 9)
b, Low-Range Noble Gas Activity E 1© b 8
Monitor (Ch 6) '
¢. Todine Samplerd ! b S
d., Particulate Samplerd 1 b o
e. Sample Flow-Rate Measuring Device 1 b 10 .
{Ch 15) ' : . oo
3. Station HVAC Exhaust AXM i . o
ORIX-PRO12
a. High-Range Noble Gas Activity . 1 e 11
Monitor (Ch 4) : :
b. Low-~Range Noble Gas Activity 1 ' e 11
Monitor (Ch 3) . "
c. Sample Flow-Rate Measuring Device 1 e 11
OFI-PRO12B ' , oo
4., Standby Gas Treatment System Exhaust S T
AXM ORIX-PROOB o ; : R
a. High-Range Noble Gas Activity 1 e 11
Monitor (Ch ¢)
b, Low-Range Noble Gas Activity. 1 e 11 .
Monitor (Ch 3) _ _
¢c. Sample Flow-Rate Measuring Device 1 e 11
OFI-PROOSB '
5. Station HVAC Effluent System i 1 a o - 10
Flow~Rate Measuring Device OQUIX-PRO51 ' : ;
Ch 6 :
6, SGTS Effluent System Flow-Rate 1 £ 10

Measuring Device QUIX-PROS5S1 Ch 1
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TABLE 3.9.2-1 (Continued) .
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION
TABLE NOTATIONS

- a Operable and inservice at all times. '?ﬁi
b AVailable and in service when standby gas treatment system ) 319
: is in standby or operation. 9
c Channel OPERABILITY shall include ‘the capability of the MCR l ‘ﬂq
— ARPR LAN to provide the alarm status of the applicable
radiation monitor channel(s). A 9'%?
d Filter media (particulate collection patch for particulates I :
and charcoal cartridge for iodines) in place with an N
. . operating sample pump constitutes an operable 1 fﬁﬁ
iodine/particulate sampler. ) :
e Operable and in standby/service modes 1, 2, and 3 only “qﬁﬁ
. f When standby gas treatment system is in operation.
g When a channel is placed in an_inoperable status solely for
performance of required surveillances (source checks,
sampling) entry into- associated Remedial Requirements may be
} delayed for up to one hour.
; REMEDIAL REQUIREMENT
REMEDIAL . A 4
" REQUIRFEMENT a. If communication using the alternative . l%%?q
8 terminals is inoperable, perform a CHANNEL
CHECK using local monitor indication within 8
hours and at least once per 8 hours
- thereafter.
b. With the noble gas activity monitor
channel {s) otherwise inoperable, effluent
releases via this pathway may continue
provided grab samples are taken at least once
per 8 hours and analyzed for gross noble gas
. activity within 24 hours.
- REMEDIAL ~ With the number of channels OPERABLE less than
REQUIREMENT required by the minimum channels OPERABLE
) 9 requirement, effluent releases via this pathway
may continue provided that, within 4 hours after
- the channel has been declared inoperable, samples
required by Table 3.4~1 are continuously collected
with auxiliary sampling equipment.
. REMEDIAL With the number of channels OPERABLE less than
REQUIREMENT required by the minimum channels OPERABLE
10 requirement, effluent releases via this pathway
may continue provided the flow rate is estimated
: at” least once per 4 hours. Flow instruments
— g{IVG004 or OFIVG104 may be used to estimate SGTS
OowW.
REMEDIAL
REQUIREMENT With the number of OPERABLE Channels less ‘than _
- 11 required by the Minimum Channels OPERABLE : ;ﬁ?q

requiremen either restore the inoperable
channel (s) fo OPERABLE status within 72 hours, or:
a. Initiate the preplanned alternate method of
- monitoring the appropriate parameter(s) and
— b. Prepare_and submlit a Specila Rﬁgort to the
Regional Administrator of the C within 14 days
following the event outlining the action
taken, the cause_of the inopérability and the
lans and schedule for restoring the system to
PERABLE status.
c. Instrument inoperability does not preclude
changing mode.
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TABLE 3.9.2-2

RADIOACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQ

UIREMENTS

INSTRUMENT

1. Station HVAC Exhaust PRM
a. High-Range Noble Gas
- Activity Monitor
b. Low-Range Noble Gas
Activity Monitor
¢, Ilodine Sampler
d. Particulate Sampler
e, Sample Flow Rate Measuring
Device
. Effluent System Flow Rate
Measuring Device.
2. Standby Gas Treatment System
Exhaust PRM
a. High-Range Noble Gas
Activity Monitor
b. Low-Range Noble Gas
Activity Monitor
c¢.lodine Sampler
d, Particulate Sampler
e. Sample Flow Rate Measuring
Device
£. Effluent System Flow Rate
Measuring Device
3. Statlon HVAC Exhaust AXM
a, High~Range Noble Gas
Activity Monitor
b. Low~Range Noble Gas
Activity Monitor
¢, Sample Flow Rate Measuring
Device .
4., Standby Gas Treatment System
Exhaust AXM
a. High-Range Noble Gas
Activity Monitor
b. Low-Range Noble Gas
Activity Monitor
¢, Sample Flow Rate Measuring
Device

d, Automatic Operation(4)

5. Inservice Calibrations on
Station HVAC Exhaust and
Standby Gas Treatment System
Exhaust PRMs

CHANNEL
CHECK

(3)
(3)

" NA
NA

* Shiftly when in operation with the pump running.

CLINTON=-1

3-41

SOURCE
CHECK

M

M
NA
NA
NA

NA

NA

NA

NA

NA .

CHANNEL

CALIBRATION

R(2)
R(2)
NA
NA
R

R{2)
R(2)

NA
NA

R(2)
R(2)

R{2) -

R(2)

NA
A (a,b} :

CHANNEL FUNCTIONAL

TEST
Q(1)
Q{1)
NA
NA
Q

Q

(1)
Q1)

NA
NA

NA
NA

NA

NA
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TABLE 3.9.2-2 (Continued)

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION
SURVEILLANCE REQUIREMENTS

TABLE NOTATIONS

a Per Requlatory Guide 1.21, compare the PRM readings with
grab sample results for the noble gas and particulate/iodine
channels. Modify the channel calibrations as necessary to

ensure monitor readings are related to the concentration or 3179
- release rates of nuclides in the monitored path.

b Not applicable if the activity in the sample stream is not
high ‘enough to provide a statistically relevant comparison.

{1) The CHANNEL FUNCTIONAL TEST shall also demonstrate that the
MCR ARPR LAN responds with annunciation and event display Igqu
o ’ to each of the following conditions:

1. Instrument indicates measured levels above the alarm
(HIGH) setpoint.

2. Detector failure (LOW FAIL, HI FAIL).
o 3. Sample flow failure (EXTERNAL FAIL).

Instrument not set in normal operafe mode (CALIBRATE,
MAINTENANCE, or STANDBY).

N
S

(2) The initial CHANNEL CALIBRATION shall be performed using one
' or more of the reference standards certified by the National
Institute of Standards and Technology (NIST) or using
standaxds that have been obtained from suppliers that
participate in measurement assurance activities with NIST.

— ' These standards shall permit calibrating the system over its
intended range of energy and measurement range. Subsequent
CHANNEL CALIBRATION shall be performed using the initial
radioactive standards or other standards of equivalent
quality or radioactive sources that have been related to the
initial calibration.

— (3) The CHANNEL CHECK performed from the MCR ARPR LAN also

verifies communication. Iql
\ :
N (4) Verify the SGTS AXM automatically starts upon initiation of 3[9:'
DIV I SGTS and remains in service following shutdown of i
DIV I SGTS. Periodicity = 18 months
v )

- ' CLINTON-1 3-42 Rev.18-8/99
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FIGURE 3.1-1

CPS SITE BOUNDARY FOR GASEQUS EFFLUENTS

‘CPS RESTRICTED AREA

NOTE_1
HWY. 54
PLANT
R DISCHARGE FLUM
o
NOTE 2 AN\
HOTE +4
oTe HWY, 14
NOTE 2
CZHWY 10
CLINTAN-1 3-43

1.

UNRESTRICTED AREA
SRR SPECIAL UNRESTRICTED
pueacosu AREA(Ses Nota 1)

EEREEN AREA WITHIN SITE BOUNDARY
NOT OWNED BY IPC '

RESIDENCE (TYP)

HWY, 48

. NOTES. :
The area in the lake between the buoys and the
exclusion area boundary is unrestricted at this time.
But will be controlled if plant effluent conditions
warrant closure, ' :
land parcel not owned by Illinois Power, includes
residences, '

Land parcel not owned by Illinois Power, oill company
plpeline pumping station.

. Land parcel not owned by Illinois Power, agricultural

use.,

. The lake shoreline is approximately 690 ft. MSL

elevation line.
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*IRIX-PROZH

FIGURE 3.3-1

MAIN CONDENSER OFF-GAS TREATMENT SYSTEM

ICATIAL

1CDOLA MADY CONDENSER

1CD0O1A Main
Condenser

1CAO01AAR Steam
Jet Airx
Bjector A

1CA01AB Steam
Jet Air
Ejector B

OCAO1PA
Condenser
Vacuum (CV)
Pump A
OCAOD1PB CV
Pump B

CLINTON-1

*Monitors

Y
F §

el
»

PRIMARYSECONDARY
CONTAINMENT EXBAUST

INEED02  INSDO3

ORIX-PRO12

o

HVAC
STACK

SGTS EXHAUST
STACK

required by Sections 3.9.1 and 3.9.2

OCAOlTA CV 1N66B010B
Separator Tank Cooler
A Condenser B
0CAO1TB CV 1IN662003A
Separator Tank Dessicant
B Dryer A
1IN66D0OOSA IN662003B
Recombiner A Dessicant
Dryer B
1N66D005SB 1N66B011 Gas
Recombinexr B Cooler
1N66B0O10A IN66D012
Cooler Charcoal
Condenser A Adsorber
3-44-

1IN66D013
Charcoal
Adsorber

1N66D016 HEPA
Filter

ORIX-PROO1
HVAC Stack PRM
#1

ORIX-PR0O02
HVAC Stack PRM
#2

1RIX-PR0O34
Off-Gas
Pretreatment
PRM

"1RIX-PRO35

off-Gas Post
Treatment PRM

1RIX-PRO41
Ooff-Gas Post

‘Treatment PRM

ORIX-PROO3
Standby Gas
Treatment PRM

ORIX-PROO4
Standby Gas
Treatment PRM

ORIX-PRO12
HVAC Stack AXM

ORIX-PROOB
Standby Gas
Treatment AXM
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LIVER

TABLE 3.5-1-

(mrem per pCi inhaled)

INHALATION DOSE FACTORS FOR INFANT - (DFA;)a‘

NUCLIDE BONE T.BODY THYROID KIDNEY LUNG GI-LLI
H-3 NO DATA . 4.62E-07 4.62E-07 4.62E-07 4.62E-07 4.62E-07 4.62E-07
c-14 1.89E-05* 3.79E-06 3.79E-06 3.79E-06 3.79E-06 3.79E-06 3.79E-06
NA-24 7.54E-06 7.54E~-06 7.54E-06 7.54E~-06 7.54E-06 7.54E-06 7.54E~-06
P-32 1.45E-03 8.03E-05 5.53E-05 NO DATA NO DATA NO DATA 1.15E-05
CR-51 NO DATA NO DATA 6.39E-08 4.11E-08 '9.45E-09 9.17E-06 2.55E-07
MN-54 NO DATA 1.81B-05 3.56E-06 NO DATA 3.56E-06 7.14E-04 5.04E~-06
MN-56 NO DATA 1.10E-09 1.58E-10 NO DATA 7.86E-10 8.95E-06 5.12E-05
FE-55 1.41E-05 8.39E-06 2.38E~-06 NO DATA ' NO DATA 6.21E-05 7.82E-07.
FE~59 9.69E-~06 1.68E~-05 6.77E-06 NO DATA NO DATA 7.25E-04 1.77E-05
co-58 NO DATA 8.71E~07 1.30E-06 NO DATA.  NO DATA . 5.55E~-04 7.95E-06
© CO-60 NO DATA — 5.73E-06 8.41E-06 NO DATA NO DATA 3.22B-03 2.28E-05
NI-63 2.42E-04 1.46E-05 8.29E-06 NO DATA NO DATA 1.49E-04 1.73E-06
NI-65 1.71E-09 2.03E-10 8.79E-11 NO DATA NO DATA 5.80E-06 3.58E-05
CU~-64 ‘NO DATA 1.34E-09 5.53E-10 NO DATA 2.84E-09 6.64E-06 1.07E-05
ZN-65 1.38E-05 4.47E-05 2.22E-05 NO DATA 2.328-05 4.62E-04 3.67E~05
ZN-69 3.85E~-11 6.91E-11 5.13E-12 NO DATA 2.878-11 1.05E-06 9.44E-06
BR-83 NO DATA NO DATA 2.72E-07 NO DATA NO DATA NO DATA ‘LT E-24**
BR-84 NO DATA NO DATA 2.86E-07 NO DATA NO DATA NO DATA LT B-24
BR—-85 NO DATA NO DATA 1.46E-08 NO DATA NO DATA NO DATA LT B-24
RB-86 NO DATA 1.36E-04 6.30E~05 NO DATA NO DATA NO DATA 2.17E~-06 |
RB-88 NO DATA 3.98E-07 2.05E-07 NO DATA NO DATA ‘NO DATA 2.42E-07
RB-89 NO DATA 2.298-07 1.47E-07 NO DATA . NO DATA NO DATA 4.87E-08
SR-89 2.84E-04 NO DATA 8.15E-06 NO DATA NO DATA 1.45E-03 4.57E-05
SR-90 2.92E-02 NO DATA 1.85e-03 NO DATA NO DATA 8.03E-03 9.36E-05
SR-91 6.83E-08 NO DATA 2.47E-09 NO DATA NO DATA 3.76E-05 5.24E-05
SR-92 7.50E-09 NO DATA 2.79E-10 NO DATA NO DATA 1.70E-05 1.00E-04
Y-90 2.35BE-06 NO DATA 6.30E-08 NO DATA NO DATA 1.92E-04 7.43E-05
Y-91m 2.91E-10 NO DATA 9.90E-12 NO DATA NO DATA 1.99E-06 1.68E-06
Y-91 4.20E-04 NO DATA 1.12E-05 NO DATA NO DATA -1.75E-03 5.02E-05
Y-92 1.17E-08 NO DATA 3.29E-10 NO DATA NO DATA 1.75E-05 9.04E-05
Y-93 1.07E-07 . NO DATA 2.91E-09 NO DATA NO DATA 5.46E-05 1.19E-04
ZR-95 8.24E-05 1.99E-05 1.45E~-05 NO DATA 2.22E-05 1.25E-03 1.55E-05
ZR-97 1.07E-07 1.83E-08 8.36E-09 NO DATA 1.85E-08 7.8BE-05 1.00E-04
NB-385 1.12E-05 4.59E-06 2.70E-06 NO DATA 3.37E-06 3.42E-04 9.05E-06
MO-99 NO DATA 1.18E-07 2.31E-08 NO DATA 1.89E-07 9.63E-05 3.48E-05
TC-99m 9.98E-13 2.06E-12 2.66E-11 NO DATA 2.22E-11 5.79E-07 1.45E-06
TC-101 4.65E-14 5.88E-14 5.80E-13 NO DATA 6.99E-13 4.17E-07 6.03E-07
RU-103 1.44E-06 NO DATA 4.85E-07 NO DATA 3.03E-06 3.94E-04 1.15E-05 ’
RU-105 8.74E-10 NO DATA 2.93E-10 NO DATA 6.42E-10 1.12E-05 3.46E-05
RU-106 6.20E-05 NO DATA 7.7E-06 NO DATA 7.61E-05 8.26E-03 1.17E-04
AG-110m 7.13E-06 5.16E-06 3.57E-06 NO DATA 7.80E-06 2.62E-03 2.36E-05
TE-125m 3.40E-06 1.42E-06 4.70E-07 1.16E-06 NO DATA 3.19E-04 9.22E-06
TE-127m 1.19E-05 4.93E-06 1.48E-06 3.48E-06 2.68E-05 9.37E~04 1.95E-05
TE-127 1.59E-09 6.81E-10 3.49E-10 1.32E-09 3.47E-09 7.39E-06 1.74E-05
TE~129m 1.01E-05 4.35E-06 1.59E-06 3.91E-06 2.27E-05 1.20E-03 4.93E-05
. TE-129 5.63E-11 2.48E-11 1.34E-11 4.82E~11 1.25E-10 2.14E-06 1.88E-05
TE-131m 7.62E-08 3.93E-08 2.59E~08 6.38BE-08 1.89E-07 1.42E-04 8.51E-05
TE-131 1.24BE-11 ~ 5.87E-12 3.578-12 1.13e-11 2.85E-11 1.47E-06 5.87E-06
CLINTON-1 3-45 Rev.18-8/99
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TABLE 3.5-1 (continued}

INHALATION DOSE FACTORS FOR INFANT - {(DFA4) 5
(mrem per pCi inhaled)

e NUCLIDE BONE LIVER T .BODY THYROID * KIDNEY LUNG GI-LLI
TE-132 2.66E-07 1.698-07 1.26E-07 1.9968-07 7.398-07 2.43BE-04 3.15E~-05
I-130 4.54E-06 9.91B-06 3.98BE-06 1.14E-03 1.09E-05 NO DATA 1.42E-06
1-131 2.71E-05 3.17E-05 1.40E-05 1.068-02 3.70B-05 ~ NO DATA 7.56E-07

- 1-132 1.21E-06 2.53E-06 8.99E-07 1.21E-04 2.82E-06 NO DATA 1.36E-06
1-133 9.46E-06 1.37E-05 4.00B-06 2 .54E-03  1.60E-05 NO DATA 1.54E-06
1-134 6.588-07 1.34E-06 4.75E-07 3.18E-05 1.49E-06 NO DATA 9.21E-07
I-135 2.76B-06 5.43B-06 1.98E-06 4.97E-04 6.058-06 NO DATA 1.31E-06 -

CcS-134 2.838-04 5.02E~-04 5.32E-05 NO DATA 1.36E-04 5.69E-05 9.53E-07
CS-136 3.45B-05 9.61B-05 3.78E-05 NO DATA 4.03E-05 8.40E-06 1.02E-06
CsS—-137 3.92E-04 3.37B-04 3.25E-05 NO DATA 1.23E-04  5.09E-05 9.53E-07
€sS-138 3.61E-07 5.58BE-07 2.84E-07 .NO DATA . 2.93B-07 4.67E-08 6.26E-07
BA-139 1.06E-09 7.03B-13 3.07E-11 NO DATA ‘4.23E-13 -4.25B-06 3.64E-05
BA-140 1.00E-05 A4.00BE-08 2.07E-06 NO DATA 9.50E-09 1.14BE-03 2.74E-05
BA-141 1.12E~-10. 7.70B-14 3.55E-12 NO DATA 4.64E-14 2.128-06 3.39E-06
BA-142 2.84E-11 2.36E-14 1.40E-12 NO DATA 1.36E-14 1.11E-06 4.95E-07
~ LA-140 3.61E-07 1.43E-07 3.68E-08 NO DATA NO DATA 1.20E-04 6.06E-05
LA-142 7.36E-10 2.69E-10° 6.46E-11 NO DATA NO DATA 5.87E-06 4.25E-05
CE-141 1.98E-05 1.19E-05 1.42E-06 NO DATA 3.75E~-06 3.69E-04 1.54E-05
CE-143 2.09E-07 1.38E-07 1.58E-08 NO DATA 4.03E-08 8.30E-05 3.55E-05
CE-144 2.28E-03. 8.65E-04 1.26E-04 NO DATA 3.84E-04 7.03B-03 1.06E-04
PR-143 1.00E~05 3.74E-06 4.99E-07 NO DATA 1.41E-06 3.09E-04 2.66E~05
PR-144 3.42E-11 1.32E-11 1.72E-12 NO DATA "2.80E-12 1.15B-06 3.06E-06
_ ND-147 5.67E-06 5.81E-06 3.57E-07 NO DATA 2.25E-06 2.30E-04 2.23EB-05
w-187 9.26E-09 6.44E-09 2.23E-09 NO DATA ~ NO DATA 2.83E-05 2.54E-05
NP-239 3.65B-07  2.37BE-08 1.34E-08 NO DATA 4.73E-08 4.25E-05 1.78E-05

*1.89E-05 ' . , %qq
**Less than -1.00E-24. ' l '
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TABLE 3.5-2
- INHALATION DOSE FACTORS FOR CHILD - (DFA,).
(mrem per pCi inhaled)
NUCLIDE BONE . . LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H-3 NO DATA 3.04E-07 3.04E-07 .3.04E-07 3.04E~-07 3.04E-07 3.04E-07
c-14 9.07E-06* 1.82E-06 1.82E-06 1.82E-06 1.82E-06 1.82E-06 1.82E-06
NA-24 4.35E-06 4.35E-06 4.35E-06 4.35B-06 4.35E~-06 4.35E-06 4.35E-06
pP-32 7.04E-04 3:.09E-05 2.67E~05 NO DATA NO DATA NO DATA. -1.14E-05
CR-51 NO DATA NO DATA 4.17E-08 2,.31E-08 6.57E-09 4.59E-06 2.93E-07
MN-54 NO DATA 1.16E-05 2.57BE-06 NO DATA 2.71E-06 4.26E-04 6.19E-06
MN-56 NO DATA 4.48E-10 8.43E-11 NO DATA 4,.52B-10 3.55E-06 3.33E-05
FE-55 1.29E-05 6.80E-06 2.10BE-06 NO DATA NO DATA 3.00E-05 7.75E~-07
FE-59 5.59E-06-- 9.04E-06 4.51E-06 NO DATA  NO DATA 3.43E-04 1.91E-05
co-58 NO DATA 4.79E~-07 8.55E~07 NO DATA NO DATA 2.99E-04 9,29E-06
‘CO-60 NO DATA ~ 3.55B-06 6.12E-06 NO DATA NO DATA 1.91B-03 2.60E-05
NI-63 2.22E-04 1.25E-05 7.56E-06 NO DATA NO DATA  7.43E-05 1.71E=06
NI-65 8.088-10 7.99E~-11 4.44E-11 NO DATA NO DATA 2.21E-06 2.27E-05
CU-64 NO: DATA 5.39E-10 2.90E-10 NO DATA 1.63E-09 2.59E-06 9.92E-~06
ZN-65 1.15E-05 3.06E-05 1.90E-05 NO DATA 1.93E-05 . 2.69E-04 4.41E-06
ZN-69 1.81E-11 2.61E-11 2.41E-12 NO DATA 1.58E-11 3.84E-07 2.75E-06
BR-83 NO DATA NO DATA 1.28E-07 NO DATA NO DATA NO DATA LT E-24**
BR-84 NO DATA NO DATA 1.48E-07 NO DATA NO DATA NO DATA LT E-24
BR-85 NO DATA NO DATA 6.84E-09 NO DATA NO DATA NO DATA LT E-24
RB-86 NO' DATA 5.36E-05 3.09E-05 NO DATA NO DATA NO DATA 2.16E-06
RB-88 NO DATA 1.52E-07 S9.90E-08 NO DATA NO DATA NO DATA 4.66E~09
RB-89 NO DATA 9.33E-08 7.83E-08 NO DATA NO. DATA NO DATA 5.11E-10
SR-89 1.62E-04 NO DATA 4.66E-06° NO DATA NO DATA 5.83E-04 4.52E-05
SR-90 2.73E-02 NO DATA 1.748-03 NO DATA NO DATA 3.998-03 9.28E-05
SR-91 3.28E-08 NO DATA 1.24E-09 NO DATA NO DATA 1.44E-05 4.70E-05
SR-92 3.54E-09 NO DATA 1.42E-10 NO DATA . NO DATA 6.49E~06 6.55E-05
Y-90 1.11E-06 NO DATA 2.99E-08 NO DATA NO DATA 7.07E-05 7.24E-05
Y-91m 1.37-10 NO DATA 4.98E-12 NO DATA NO DATA 7.60E-07 4.64E-07
Y-91 2.478-04 NO DATA 6.59E-06 NO DATA NO DATA 7.10BE-04 4.97E-05
¥Y-92 5.50E-09 NO DATA 1.57E-10 ° NO DATA NO DATA  6.46E-06 6.46E-05
Y-93 5.04E-08 . NO DATA 1.38E~-09 NO DATA NO DATA 2.01E-05 1.05E~-04
ZR-95 ~ 5.13E-05 1.13E-05 1.00E-05 NO DATA 1.61E-05 6.03E-04 1.65E-05
ZR-97 5.07E-08 7.34E-09 4.32E-09 NO DATA 1.05E-08 3.06E~-05 9.49E-05
NB-95 6.35E-06 2.48E-06 1.77E-06 NO DATA 2.33E-06 1.66E-04 1.00E-05
MO-99 NO DATA 4.66E-08 1.15E-08 NO DATA 1.06E~-07 3.66E-05 3.42E-05
TC-9%m 4.81E-13 9.41E-13 1.56E-11 NO DATA 1.37B-11 2.57E-07 1.30E-06
TC-101 2.19E-14 2.30E-14 2.91E-13 NO DATA 3.92E-13 1.58E-07 4.41E-09
RU-103 7.55E-07 NO DATA 2.90E-07 NO DATA 1.90E-06 1.79E-04 1.21E-05
RU-105 4.13E-10 NO DATA 1.50E-10 NO DATA 3.63E~-10 4.30E-06 2.69E-05
RU-106 3.68E-05 NO DATA 4.57E-06 NO DATA 4.97E-05 3.87E-03 1.16E-04
AG-110m 4.56E-06 3.08E-06 2.47EBE-06 NO DATA 5.74E-06 1.48E-03 2.71E-05
TE-125m 1.82E-06 6.29E-07 2.47E-07 5.20E-07 NO DATA 1.29E-04 9.13E-06
TE~-127m 6.72E-06 2.31E-06 8.18E-07 1.64E-06 1.72E-05 4.00E-04 1.93E-05
TE~-127 7.49E-10 2.57E-10 1.65E-10 5.30E-10 1.91E-09 2.71E-06 1.52E-05
TE-129m 5.19E-06 1.85E-06 8.22E-07 1.71E-06 1.36E~-05 4.76E-04 4.91E-05
~TE-129 2.64E-11 9.45E-12 6.44E-12 1.93E-11 6.94E-11 7.93E-07 6.89E-06
TE-131m 3.63E-08 1.60E-08 1.37E-08 2.64E-08 1.08E-07 5.56E-05 8.32E-05
TE-131 5.87E-12 2.28E-12 1.78E-12 4.59E~-12 1.59E-11 5.55E-07 3.60E-07
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TABLE 3.5-2 (continued)

INHALATION DOSE FACTORS FOR CHILD — (DFA;).
- (mrem per pCi inhaled). ’

— 13

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG - " GI-LLI
TE-132 1.308-07 7.36B-08 7.12E-08 8.58E-08 4.798-07 1.02E-04 3.72E-05
I-130 2.21E-06 4.43B-06 2.28E-06 4.99E~04 6.61E-06 NO DATA 1.38E-06
e I-131 1.30E-05 1.30BE-05 7.37BE-06 4.39E-03 2.13E-05 NO DATA 7.688-07
1-132 5.72E-07 1.10B-06 5.07BE~-07 5.23E-05 1.69E-06 NO DATA 8.65E~-07
I-133 4.48B-06. 5.49E-06 2.08E-06° 1.04E-03 9.13E~-06 NO DATA 1.48E-06
I-134 3.178-07 5.84E-07 2.69E-07 1.37E-05 8.92E-07 NO DATA 2.58E-07
- 1-135 1.33E-06 2.36E-06 1.12E-06 2.14E-04 3.62E-06 NO DATA 1.20E-06

CS-134 1.76E~04 2.74E-04 6.07E-05 NO DATA 8.93B-05 3.27E-05 1.04E-06
Ccs-136 1.76B-05 . 4.62BE-05 3.14E-05 NO DATA 2.58E-05- 3.93E-06 1.13E-06
csS-137 2.45E-04 2.23E-04 3.47B-05 NO DATA _ '7.63E-05. 2.81E-05 9.78E-07
~.- cs-138 1.71E-07 2.27E-07 ° 1.50B=07 NO DATA ~1.68E-07 ~1.84E-08 7.29E-08
BA-139 4.98E~10 2.66BE-13 1.45BE-11 NO DATA - 2.33E-13 1.56B-06 1.56E-05
BA-140. 2.00E~05. 1.75E-08 1.17E-06 NO DATA 5.71E-09 4.71E-04 2.75E-05
BA-141 5.29E-11" '2.95B-14 1.72E-12° NO DATA 2.56E-14 7.89E-07 7.44E-08
.- BA-142 1.35eE-11 9.73E-15 7.54E-13 NO DATA 7.87B-15 .4.44E-07 7.41E-10
LA-140 1.74E-07 6.08E-08 2.04E-08 NO DATA NO DATA 4.94E-05 6.10E-05
LA-142 3.50E-10 1.11B-10 3.49E-11] KO DATA NO DATA 2.35E-06 2.05E-05
CE-141 1.06E-05 5.28E-06 7.83E-07 NO DATA 2.31E-06 1.47E-04 1.53E-05
— CE-143 9.89E-08 5.37E-08 7.77E-09 NO DATA 2.26E-08 3.12E-05 3.44E-05
CE-144 1.83E-03 5.72E-04 9.77E-05 NO DATA 3.17E-04 3.23E-03 1.05E-04
PR-143 4.99E-06 1.50E-06 2.47E-07 NO DATA 8.11E-07 1.17E-04 2.63E-05
PR-144 1.61E-12} 4.99E-12 8.10E~-13 NO DATA 2.64E-12 4.23E-07 5.32E-08
ND-147 2.92E-06 2.36E-06 1.84E-07 NO DATA 1.30E-06 -8.87E-05 2.22E-05 .
Ww-187 4.41E-09 2.61E-09 1.17E~-09 NO DATA NO DATA 1.11E-05 '2.46E-05
NP-239 1.26E-07 9.04E-09 6.35E-09 © NO DATA 2.63B-08 1.57E-05 1.73B-05

* —
9.70E-06 . » 8137
**J,ess than 1.00E-24 _ :
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CPS-0ODCM

TABLE 3.5-3

INHALATION DOSE FACTORS FOR TEEN - (DFA;),°
{mrem per pCi inhaled)

T.BODY

THYROID

NUCLIDE BONE . . LIVER KIDNEY LUNG . GI-LLI
H-3 NO DAT. 1.59E-07. 1.59E-07 1.59E-07 1.59E-07 1.59E-07 1.598-07
c-14 3.25E-06* 6.09E-07 6.09E-07 6.09E-07 6.09E-07 6.09E-07 6.09E-07
NA-24 1.72E-06 1.72B~06 1.72E-06 1.72E-06 1.72E-06 1.72E~06 1.728-06
P-32 2.36E-04 1.37B~-05 8.95E-06 NO DATA NO DATA NO DATA 1.16E-05
CR-51" NO DATA NO DATA 1.69E-08 9.37E-09 3.84E-09 2.62E-06 3.75E-07
MN-54 NO DATA 6.39E-06 1.05E~-06 NO DATA 1.59E-06 2.48E-04 8.35E~06
MN-56 NO DATA 2.128-10 3.15E-11 NO DATA 2.24E+10 1.90E~-06 7.18E-06
FE-55 4.18E-06 2.98E-06 6.93E-07 NO DATA NO DATA 1.55E-05 7.98E-07
FE-59 1.99E-~06 4.62E-06 1.79E-06 NO DATA NO DATA 1.91E-04 2.23E-05
coO-58 NO DATA "2.59E~-07 3.47B-07 NO DATA NO DATA 1.68E~-04 1.19E-05
coO-60 NO DATA 1.89E-06 2.48E-06 NO DATA NO DATA 1.09E~-03 3.24E-05
NI-63 7.25E-05 5.43E-06 2.47E-06 NO DATA NO DATA 3.84E-05 1.77E~06
NI-65 2.73E-10 3.66E-11 1.59E~-11 NO DATA NO DATA 1.17E-06 4.59E-06
CU-64 NO DATA 2.54E~-10 1.06E-10 NO DATA 8.01E-10 1.39E~-06 7.688-06
ZN—-65 4.82E-06 1.67E~05 7.80E-06 NO DATA 1.08E~-05 1.55E-04 5.83E-06
ZN-69 6.04E~-12 1.15E-11 9.07E-13 NO DATA 7.53E-12 1.98E-07 3.56E-08
BR-83 NO DATA NO DATA 4.30B-08 NO DATA NO DATA  NO DATA LT B-24**>
BR~-84 NO DATA NO DATA 5.41E-08 NO DATA NO' DATA NO DATA LT E-24
BR-85 NO DATA NO DATA 2.29E-09 NO DATA NO DATA NO DATA LT B-24
RB-86 . NO DATA 2.3BE-05 1.05E-05 NO DATA NO DATA NO DATA 2.21E-06
RB-88 NO DATA 6.82B~08 3.40E-08 NO DATA NO DATA NO DATA 3.65E-15
RB-89 . - NO DATA 4.40E~08 2.91E-08 NO DATA NO DATA NO DATA 4.22E~17
SR-89 5.43E-05 NO .DATA 1.56E-06 NO DATA NO DATA 3.02E-04 4.64E-05
SR-90 1.35E-02 NO DATA 8.35E-04 NO DATA NO DATA 2.06E-03 9.56E-05
SR-91 1.108-08 NO DATA 4.39E-10 NO DATA NO DATA 7.59E-06 3.24E-05
SR-92 1.19E-09 NO DATA 5.08E-11 NO DATA = NO DATA 3.43E-06 1.49E-05
Y-90 3.73E-07 NO DATA 1.00E-08 NO DATA NO DATA 3.66E-05 6.99E-05
Y-91m 4.63E~-11 NO DATA 1.77E-12 NO DATA NO DATA 4.00E-07 3.77E-09
Y-91 8.26E-05 NO DATA 2.21E-06 NO. DATA NO DATA 3.67E~-04 5.11E-05
Y-92 1.84E-09 NO DATA 5.36E-11 NO DATA NO DATA 3.35E-06 2.06E-05
Y-93 1.69E-08 - NO DATA 4.65E-10 NO DATA . NO DATA 1.04E-05 7.24E-05
ZR-95 - 1.82E-05 5.73E-06 3.94E-06 NO DATA 8.42E-06 3.36E-04 1.86E-05
ZR-97 1.72E-08 3.40E-09 1.57E-09 NO DATA 5.15E-09 1.62E-05 7.88E-05
NB-95 2.32E-06 1.29E-06 7.08E-07 NO. DATA 1.25-06 9.39E-05 1.21E-05
MO-99 NO DATA 2.11E-08 4.03E-09 NO DATA 5.14E8-08 1.92E-05 3.36E-05
TC-99m 1.73E-13 4.83E-13 6.24E-12 NO DATA 7.20E-12 1.44E-07 7.66E-07
TC-101 7.40E-15 1.05E-14 1.03E~-13 NO DATA 1.90E-13 8.34E-08 1.09E-16
RU-103 2.63E-07 NO DATA 1.12E-07 NO DATA 9,29E-07 9.79E-05 1.36E-05
RU-105 1.40E-10 NO DATA.: 5.42E-11 NO DATA 1.76E-10 2.27E-06 1.13E-05 -
RU-106 1.23E-05 NO DATA 1.55E-06 NO DATA 2.38E-05 2.01E-03 1.20E-04
AG-110m 1.73E-06 1.64E-06 9.99E-07 NO DATA 3.13E-06 8.44E-04 3.41E~-05
TE-125m 6.10E-07 2.80E-07 8.34E-08 1.758-07 NO DATA 6.70E-05 9.38E-06
TE-127m 2.25E-06 1.02E-06 2.73E-07 5.48E-07 8.17E-06 2.07E-04 1.99E-05
TE-127 2.51B-10 1.14E-10 5.52E-11 1.77E-10 9.10E-10 1.40E-06 1.01E-05
TE-129m 1.74E-06 8.23E-07 2.8B1E-07 5.72E-07 6.49E-06 2.47E-04 5.06E-05
TE-129 8.87E-12 4.228-12 2.20E-12 6.48E~-12 3.32E~-11 4.12E-07 2.02E-07
TE-131m 1.23E-08 7.51E-09 5.03E-09 9.06E-09 5.49E-08 2.97E~-05 7.76E~-05
TE-131 1.97B-12 1.04E-12 6.30E-13 1.55E-12 7.72E-12 2.92E-07 1.B89E~09
CLINTON-1 3-49 Rev.18-8/99
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CPS—-ODCM

N TABLE 3.5-3 (continued)

’ INHALATION DOSE FACTORS FOR TEEN — (DFA;),.
(mrem per pCi inhaled) ’

NUCLIDE  BONE- LIVER ~ T.BODY THYROID KIDNEY LUNG : GI-LLI

TE-132 4.508-08  3.63B-08 2.74BE-08 3.07B-08 2.44E-07 5.61E~05 5.79B-05
I-130 7.80E-07 2.24E-06 B8.96E-07 1.86E-04 3.44E-06 NO DATA "~ 1.14E-06
8 1-131 4.43E-06 6.14B~06 3.30B-06 1.83E-03 1.058-05 NO DATA 8.11E-07
1-132 1.99E-07 5.47B-07 - 1.97E-07 1.898-05 8.65B-07 NO DATA 1.59E-07
1-133 1.52E-06 2.56B-06 7.78E-07 3.65E-04 4.498-06" NO DATA 1.29E-06
1-134 1.11E-07 2.90E-07 1.05E-07 4.94E-06 4.58E-07 NO DATA 2.55E-09
- I-135 4.62E-07 1.18E-06 4.368E-07 7.76E-05 1.86E-06 NO DATA 8.69E-07

CsS-134 - 6.28E-05 1.41E-04 6.86E~-05 NO DATA 4.69B-05 1.B3E-05 1.22E-06 .
Cs—-136 6.44E-06 2.42E-05 1.71E-05 NO DATA 1.388-05 2.22B-06 1.36E-06
cs-137 8.38E-05 1.06E-04 3.,B89E-05 NO DATA - 3.80E-05 1.51B-05 1.06E-06
cs-138  5.828-08 1.07E-07 5.58E-08 NO DATA 8.28E-08 9.84E-09 3.38E-11
BA-139 1.67E~-10-- 1.182-13 4.87E-12 NO DATA 1.11E-13 8.08E-07 8.06E-07
BA-140 6.84E-06. 08.38E-09. 4.40E-07 NO DATA 2.85E-09 2.54E-04 2.86E-05
BA-141 1.788-12 1.32B-14 5.938-13 NO DATA 1.23B~14 4.11E-07 9.33E-14
BA-142 4.62E-12 4.63B-15 2.84E-13 NO DATA 3.92E-15 2.39E-07 5.99E-20
IA-140 , 5.99E-08 2.95E-08 7.82E-09 NO DATA NO DATA 2.68E-05 6.09E-05
LA-142 1.20E-10 5.31E-11 1.32E-11 NO DATA NO DATA 1.27E-06 1.50E-06
CE-141 3.55-06 2.37B-06 2.71E-07 NO DATA 1.11E-06 7.67E-05 1.58E-05
CE-143 3.32E-08 2.42E-08 2.70E-09 NO DATA 1.08E-08 1.63B-05 3.19E-05
CE-144 6.11E-04 2.53E-04 3.28E-05 NO DATA 1.51E-04 1.67E-03 1.08E-04
PR-143 1.67E~-06 6.64E~-07 8.28E-08 NO DATA 3.86E-07 6.04E-05 2.67E-05
PR-144 . 5.37E-12 2.20E~12 2.72E-13 NO DATA. 1.26E~12 2.19E-07 2.94E-14
ND-147 9.83E-07 1.07E-06 6.41E-08 NO DATA 6.28E-07 4.65E-05 2.28E-05 3
e~ W-187 1.50E-09 1.22E-09 4.29E-10 NO DATA NO DATA 5.92E-06 2.21BE-05

NP-239 4.23E-08 3.99E-09 2.21E-09 NO DATA 1.25E-08 8.11E-06 1.65B-05

% ./ ¥3.52E-06 | | | 844
**Less than 1.00E-24 l '
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CPS-ODCM
TABLE 3.5-14

- INHALATION DOSE FACTORS FOR ADULT - (DFA,). ) )
(mrem per pCi inhaled) '

NUCLIDE BONE LIVER T.BODY THYROID' ~KIDNEY - LUNG -~ GI~LLI

H-3 NO DATA 1.58E-07 1.58E-07 1.58E~-07 1.58E-07 1.58E-07 1.58E-07 —
Cc-14 2.27B~-06* 4.26E~-07 4,.26E-07 4.26E-07 4.26E-07 4.26E-07 4.26E~-07

NA-24 1.28E-06 1.28E-06 1.28E-06 1.28E-06 1.28E-06 1.28E-06 1.28E-06

P-32 1.65E~-04 9.64E-06 6.26E-06 NO DATA NO DATA NO DATA 1.08E-05

.CR~51 NO DATA NO DATA 1.25B-08 7.44E-09 2.85E-09 1.80E-06 4.15-07 -
MN--54 NO DATA 4.95E-06 7.87E-07 NO DATA 1.23E-06 1.75E-04 9.67E-06

MN-56 NO DATA 1.55E-10 2.29E-11 NO DATA 1.63E-10 1.18E-06 2.53E-06

FE-55 3.07E-06 2.12E-06 4,.93E-07 NO DATA NO- DATA 9.01E-06 7.54E-07

FE-59 1.47E-06 3.47E-06 1.32E~-06- NO DATA . NO DATA 1.278-04 2.35E~-05 _
CO-58 NO DATA 1.98E-07 2.59E-07 NO DATA NO DATA  1.16E-04 1.33E-05

‘CO~-60 NO DATA 1.44E-06 1.85E~-06 NO DATA NO. DATA 7.46E-04 3.563%g5

NI-63 5.40E-05 3.93E-06 1.81E-06 NO DATA NO DATA 2.23E-05 1.67E-06

NI-65 1.92E-10 2.62E-11 1.14E-11 NO DATA NO DATA 7.00E-07 1.54E-06 —_—
CuU-64 NO DATA 1.83E-10 7.698-11 NO DATA 5.78BE-10 8.48E-07 6.12E-06

ZN-65 4.05E-06 1.29E-05 5.82E-06 NO DATA 8.62E-06 1.08E-04 6.68E-06

ZN-69 4.23E-12 B8.14E-12 5.65E-13 NO DATA 5.27E-12 1.15B-07  2.04E09

BR-83 - NO DATA NO DATA 3.01E-08 NO DATA NO DATA NO DATA 2.90E-08 _
BR-84 NO DATA NO DATA 3.91E-08 NO DATA NO DATA NO DATA 2.05B-13

BR-85 NO DATA NO DATA 1.60E-09 NO DATA NO DATA NO DATA LT E-24**

RB-86 NO DATA 1.69E-05 7.37E-06 NO DATA NO DATA NO DATA 2.08E-06

RB-88 NO DATA 4.84E-08 = 2.41E-08 NO DATA NO DATA NO DATA 4.18E-19 _
RB~89 NO DATA 3.20E-08 2.12E-08 NO DATA NO DATA NO DATA 1.16B8-21 i
SR~89 3.80E-05 NO DATA 1.09E-06 NO DATA NO DATA 1.75E-04 4.37E-05 -
SR-90 1.24E-02 NO DATA 7.62E-04 NO DATA NO DATA 1.208-03 9.02E-05

SR-91 7.74E-09 NO DATA 3.13E-10 NO DATA NO DATA 4.56E-06 2.39E-05 -
SR-92 8.43E-10 NO DATA 3.64E-11 NO DATA - NO DATA 2.06E-06 5.38E-06.
Y-90 2.61E-07 NO DATA  7.01E-09 NO DATA NO DATA 2.12E-05 6.32BE-05

Y-91m 3.26E-11  NO DATA 1.27E-12 NO DATA NO DATA 2.40E-07 1.66E-10

Y-91 - 5.78E-05 NO DATA 1.55E-06 NO DATA NO DATA 2.13E-04  4.81E-05 _
- Y-92 1.29E-09 NO DATA  3.77E-11 NO DATA NO DATA 1.96E-06 9.19E-06

Y-93 1.18E-08 - NO DATA 3.26E-10 NO DATA NO DATA 6.06E-06 5.27E-05

ZR-95 ~ 1.34E~-05 4.30E-06 2.91E-06 NO DATA 6.77E-06 2.21E-04 1.8BE-05

ZR-97 1.21E-08 2.45E-09 - 1.13E-09 NO DATA 3.71E-09 9.84E-06 6.54E-05 _
NB-95 1.76E-06 9.77E-07 5.26E-07  NO DATA 9.67E-07  6.31E-05 1.30E-05

MO-99 NO DATA 1.51E-08 2.87E-09 NO DATA 3.64E-08 1.14E-05 3.10E-05

TC-99m 1.2985-13 3.64E-13 4.63E-12 NO DATA 5.52E-12 9.55E-08 5.20E-07

TC-101 5.22E-15 7.52E-15 7.38E-14 NO DATA 1.35E-13 4.99E-08 1.36E-21
RU-103 1.%1E-07 NO DATA 8.23E-08 NO DATA 7.29E-07 6.31E-05 1.38E-05
RU-105 9.88E-11 NO DATA 3.89B-11 NO DATA 1.278-10 1.37E-06 6.02E-06

RU-106 8.64E-06 NO DATA 1.09E-06 NO DATA 1.67E-05 1.17E-03 1.14E-04
AG-110m 1.35E-06 1.25E-06  7.43E-07 NO DATA 2.46E-06  5.79E-04 3.78E-05
TE-125m 4.27E-07 1.98E-07 5.84E-08 1.31E-07 1.55E-06 3.92E-05 8.83E-06

TE-127m 1.58E-06 7.21E-07 1.96E-07 4.11E-07 5.72E-06 1.20E-04 .1.87E-05
TE-127 1.75E-10 8.03E-11 3.87E-11 1.32E-10 6.37E~-10  8.14E-07 7.17E-06
TE-129m 1.22E-06 5.84E-07 1.98E-07 4.30E-07 4.57E-06 1.45E-04 4.79E-05

TE-129 6.22E-12 2.99E-12 1.55E-12 4.87BE-12 2.34E-11 2.42E-07 1.96E-08
TE-131m 8.74E-09 5.45E-09 3.63E-09 6.88E-09 3.86E-08 1.82E-05 6.95E-05
TE-131 1.398-12 7.44E-13 4.49E-13 1.17E-12 5.46B-12 1.74E-07 2.30E-09
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CPS—-ODCM

TABLE 3.5—-4 (continued)

INBALATION DOSE FACTORS FOR ADULT -

(DFA;)a-
- (mrem per pCi inhaled)
NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
TE~-132 3.25E-08 2.69E-08 2.02E-08 2.37E-08-. 1.82E-07 3.60E-05 6.37E-05
I-130 5.72E-07 1.68E-06 ~ 6.60E-07 1.428-04 2.61E-06 NO DATA 9.61E-07
I-131 3.15E~-06 4.47E-06 2.56E-06 1.49E-03 7.66E-06 NO DATA.. 7.85E-07
. I-132 1.45E-07 4.07E~-07 1.45F~07 1.43E-05 6.48E-07 NO DATA 5.08E-08
-I-133 1.08E~-06 1.85E-06 5.65E-07 2.698~-04 3.23E~-06 NO DATA 1.11E-06
I-134 8.05E-08 2.16E-07 7.69E~-08 3.73E-06 3.44E-07 @ NO DATA 1.26E-10
I-135 3.35E-07 8.73E-07 3.218-07 5.60E-05 1.39E-06 NO DATA 6.563—07
cS-134 4.66E-05 1.06E-04 9.10E-05 NO DATA 3.59E-05 1.22E-05 1.30E-06
CcS-136 4.88E-06 1.83E-05 1.38E-05 NO DATA 1.07E-05 1.50E~-06 1.46E~-06
Cs—137  5.98E-05 7.76E-05 5.35E-05 NO DATA .. -2.78E-05 9.40E-06  1.05E-06
CcS-138 4.14E-08 7.76E-08 4.05e-08 NO DATA 6.00E~-08- 6.07E-09 2.33E-13
BA-139 1.17E-10 8.32B-14 3.42E-12 NO DATA 7.78E-14 4.70E-07 1.12E-07
BA-~140 4.88E~-06 6.13E-09 3.21B-07 NO DATA 2.09E-09 1.59E~-04 2.73E-05
BA-141 1.25B-11 9.41E-15 4.20E~-13 NO DATA - B.75E-15 2.42E~-07 1.45E~-17
BA-142 3.29E~-12 3.38E-15 2.07E-13 NO DATA 2.86E-15 1.49E~-07 1.96E-26
LA-140 4.30E-08 2.17E-08 5.73E-09 NO DATA NO DATA 1.70E-05 5.73B-05
LA-142 8.54E-11 3.88E-11 9.65E-12 NO DATA NO DATA 7.91E-07 2.64E-07
CE-141 2.49B-06 1.69E-06 1.91E-07 NO DATA 7.83E-07 4,52E-05 1.50E-05
CE—-143 2.33E-08 1.72E-08 1.91E-09 NO DATA 7.60E-09 9.97E-06 2.83E-05
CE-144 4.29E-04 1:79E-04 2.30E-05 NO DATA 1.06E-04 9.72E-04 1.02E-04
PR-143 1.17E-06 4.69E-07 5.80E-08 NO DATA 2.70E-07 3.51E-05 2.50E-05
PR-144 3.76E~12 1.56E-12 1.91E-13 NO DATA 8.81E-13 1.27E-07 2.69E~-18
ND-147 6.59E—-07 7.62E-07 4.56E-08 NO DATA 4.45E-07 2.76E-05 2.16E-05
w-187 1.06E-09 8.85E-10 3.10E-10 NO. DATA NO DATA 3.63E-06 1.94E-05
NP-239 >.87E-08 2.82E-09 1.55E-09 NO DATA 8.75E8-09 4.70E-06 1.49E-05
*2 . 27E-06 )
**L,ess than 1.00E-24
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CPS—-ODCM _
TABLE 3.5-5

- GROUND PLANE DOSE FACTORS - DFGi
(mrem/hr per p€1/m )

A

ELEMENT . TOTAL BODY SKIN
H-3 0.0 - 0.0
c-14 0.0 0.0
 Na-24 2.50E-08* 2.90E-08
P-32 0.0 0.0
Cr-51 2.20E-10 2.60E-10
Mn-54 5.80E-09 6.80E-09
Mn-56 1.10E-08  1.30E-08
Fe-55 0.0 0.0
Fe-59 8.00E-09 9.40E-09
Co-58 7.00E-09 8.20E-09
Co-60 1.70E-08 2.00E-08
Ni-63 6.0 0.0
Ni-65 3.70E-09 4.30E-09
Cu-64 1.50E-09 1.70E-09
Zn-65 4.00E-09 4.60E-09
Zn-69 0.0 0.0
Br-83 6.40E-11 9.30E-11
Br-84 1.20E-08 1.40E-08
Br-85 0.0 0.0
Rb-86 6.30E-10 7.20E-10
Rb-88 3.50E-09 4.00E-09
Rb-89 1.50E-08 1.80E-08
Sr-89 5.60E-13 6.50E-13
Sr-91 7.10E-09 8.30E-09
 Sr-92 9.00E-09 1.00E-08
Y-90 . 2.20E-12 2.60E-12
Y-91m 3.80E-09 4.40E-09
Y-91 2.40E-11 2.70E-11
Y-92 1.60E-09 1.90E-09
Y-93 5.70E-10 7.80E-10
2x-95 5.00E-09 5.80E-09
2x-97 5.50E-09 6.40E-09
Nb-95 5.10E-09 6.00E-09
Mo-99 1.90E-09 2.20E-09
Tc~-99m 9.60E-10 1.10E~09
Tc-101 2.70E-09 3.00E-09
Ru-103 3.60E-09 4.20E-09
Ru-105 4.50E-09 5.10E-09
Ru-106 1.50E-09 1.80E-09
Ag-110m 1.80E-08 2.10E-08
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CPS—-0ODCM .
TABLE 3.5-5 (Continued)

GROUND PLANE DOSE FACTORS - DFG;
(mrem/hr per pgi/nﬁ)

ELEMENT TOTAL BODY SKIN
_ Te-125m 3.50E-11. 4.80E-11
Te—-127m 1.10E-12 1.30E-12
Te-127 1.00E-11 1.10E-11
Te-129m 7.70E-10 9.00E-10
- Te-129 7.10E-10 8.40E-10
Te—-131m 8.40E-09 9.90E-09
Te-131 2.20E-09 2.60E-06
— Te-132 1.70E-09 2.00E-09 .
I-130 1.40E-08 1.70E-08
I-131 2 .80E-09 3.40E-09
I-132 1.70E-08 2.00E-08
I-133 3.70E-09 4.50E-09
I-134 1.60E-08 1.90E-08
I-135 1.20E-08 1.40E-08
— Cs-134 1.20E-08 1.40E-08
Cs-136 1.50E-08 1.70E-08.
Cs—-137 4.20E-09 ~4.90E-09
= Cs-138 2.10E-08 2.40E-08
Ba-139 2.40E-09 2.70E-09
Ba-140 2.10E-09 2.40E-09
Ba—-141 4.30E-09 4 _90E-09
Ba-142 7.90E-09 9.00E-09
La-140 1.50E-08 1.70E-08
La-142 1.50E-08 1.80E-08
- Ce-141 5.50E-10 6.20E-10
Ce-143_ 2.20E-09 2.50E-09
Ce-144 3.20E-10 3.70E-10
Pr-143 0.0 0.0
- Pr-144 2.00E-10 2.30E-10
Nd-147 1.00E-09 1.20E-09
W-187 3.10E-09 3.60E-09
- Np-239 9.50E-10 1.10E-09
3 *2 . 50E-08 l 5[99
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TABLE 3.5-6

INGESTION DOSE FACTORS FOR INFANT - (DFL;),’
(mrem per pCi indgested)
NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG " GI-LLX
H-3 NO DATA 3.08E-07 3.08B-07 3.08E-07 3.08E-07 3.08E-07 3.08E-07
c-14 2.37E-05* 5.06B-06 5.06E-06 5.06E-06 5.06BE-06 5.06E-06" 5.06E-06
NA-24 1.01E-05 1.01E-05 1.01E-05 1.01E-05 1,01E-05 1.01E-05 1.01E-05
P-32 1.70E-03 1.00E-04 6.59E-05. NO DATA NO DATA NO DATA 2.30E-05
CR-51 NO DATA NO DATA 1.41B-08 9.20B-09 2.01E-09 1.79E-08 4.11E-07
_MN-54 NO DATA 1.99E-05 4.51E-06 NO DATA 4,.41E-06 NO DATA 7.31E-06 °
MN-56 NO DATA 8.18E-07 1.41E-07 NO DATA 7.03-07 NO DATA _ 7.43E-05
FE-55 1.39E~05 8.98E-06 2.40E-06 NO DATA NO DATA 4.398-06 1.14E-06
FE-59 3.088~-05 5.38B-05 2.12E-05 NO DATA ~ NO DATA 1.59E-05 2.57E-05
co-58 - NO DATA 3.60E-06 8.98E-06 NO DATA NO DATA NO DATA 8.97E-06
CO-60 NO DATA 1.08B-05 2.55E-05 NO DATA NO DATA NO DATA 2.57E-05
NI-63 6.34E~-04 3.92B-05 2.20E-05 NO DATA  'NO DATA NO DATA - 1.95E-06
NI-65 4.70E~-06 5.32E-07 2.42E-07 NO DATA ~ NO DATA NO DATA 4,05E-05
CU-64 NO DATA 6.09E-07 2.82E~-07 NO DATA 1.03E-06 NO DATA 1.25E-05
ZN-65 1.84E-05 6.31E-05 2.91E-05 NO DATA 3.06E-05 NO DATA 5.33E-05
ZN-69 9.33E-08 1.68E-07 1.25BE-08 NO DATA 6.98E-08" NO DATA 1.37E-05
BR-83 NO DATA NO DATA 3.63E-07 NO DATA NO DATA NO DATA LT E-24**
BR-84 NO DATA NO DATA 3.82B-07 NO DATA ‘NO DATA NO DATA LT E-24
BR-85 NO DATA - NO DATA 1.94E-08 NO DATA  NO DATA NO DATA LT BE-24
RB-86 NO DATA 1.70BE-04 8.40E-05 NO DATA NO DATA NO DATA 4.34E-06
RB-88 NO DATA 4.98E-07 2.73E-07 NO DATA NO DATA NO DATA 4.85E-07
RB-89 NO DATA 2.86E-07 1.97E-07 NO DATA NO DATA NO DATA 9.74E-08
SR-89 2.51E-03 NO DATA 7.20E-05 NO DATA NO DATA NO DATA 5.16E-05
SR-90 1.85E-02 NO DATA 4.71E-03 NO DATA NO DATA NO DATA 2.31E-04
SR-91 5.00E-05 NO DATA 1.81E-06 NO DATA NO DATA NO DATA 5.92E-05
SR~-92 1.92E-05 NO DATA 7.13E-07 NO DATA = NO DATA NO DATA 2.07E-04
Y-90 8.69E~-08 NO DATA 2.33E-09 NO DATA NO DATA NO DATA 1.20E-04
Y-91n 8.10E-10 NO DATA 2.76E~-11 NO DATA NO DATA NO DATA 2.70E-06
Y-91 1.13E~06 NO DATA 3.01E~-08 NO DATA NO DATA NO DATA .8.10E-05
Y-92 7.65E-09 NO DATA 2.15E-10 NO DATA NO DATA NO DATA 1.46E-04
Y-93 . 2.43E-08 NO DATA 6.62E-10 NO DATA NO DATA NO DATA 1.92E-04
ZR~-95 2.06E~-07 5.02E-08 3.56E-08 NO DATA 5.41E-08 NO DATA ~ 2.50E-05
ZR-97 1.48E-08 2.54E-09 1.16E-09 NO DATA 2.56E-09 NO DATA 1.62E-04
"NB-95 4,20E-08 1.73E-08 1.00E-08 NO DATA 1.24E-08 NO DATA 1.46E-05
MO-99 NO DATA 3.40E-05 6.63E-06. NO DATA 5.08E-05 NO DATA 1.12E-05
TC~99m 1.92E-09 3.96E-09 5.10E-08 NO DATA 4.26E-08 2.07E-09 1.15E-06
TC-101 2.27BE-09 2.86E-09 2.83E-08 NO DATA 3.40E-08 1.56E-09 4.86E-07
RU-103 1.48E-06 NO DATA 4.95E-07 NO DATA 3.08E~06 NO DATA 1.80E-05
RU-105 1.36E-07 NO DATA 4.58E-08 NO DATA 1.00E-06 NO DATA 5.41E-05
RU-106 2.41E-05 NO DATA 3.01E-06 NO DATA 2.85E-05 NO DATA 1.83E-04
AG-110m 9.96E-07 7.27E-07 4.81E-07 NO DATA 1.04E-06 NO DATA 3.77E-05
TE-125m 2.33E-05 7.79E-06 3.15E-06 7.84E-06 NO DATA NO DATA 1.11E-05
TE-127m 5.85E-05 1.94E-05 7.08E-06 1.69E-05 1.44E-04 NO DATA 2.36E-05
TE-127 1.00E-06 3.35B-07 2.15E-07 8.14BE-07 2.44E-06 NO DATA 2.10E-05
TE-129m 1.00E-04 3.43E-05 1.54E-05 3.84E-05 2.50E-04 NO DATA 5.97E-05
TE-=129 2.84E-07 9.79E-08 6.63E-08 2.38E-07 7.07E-07 NO DATA 2.27E-05
TE-131lm 1.52E-05 6.12E-06 5.05E-06 1.24E-05 4.21E-05 NO DATA 1.03E-04
TE-131 1.76E-07 6.50E-08 4.94E-08 1.57E-07 4.50E-07 NO DATA 7.11E-06
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TABLE 3.5-6 (continued)

INGESTION DOSE FACTORS FOR INFANT — (DFLj)..
- - (mrem per pCi ingested) |

b

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI

TE-132 2.08B-05 1.03E-05 9.61E-06 1.52E-05 6.44E-05 NO DATA 3.81E-05
- I-130 6.00E-06 1.32E-05 5.30E-06 1.48E-03 1.45B-05 .NO DATA  2.83E-06
1-131 3.59E-05 4.23E-05 1.86E-05 1.39E-02 4.94E-05 NO DATA 1.51E-06
I-132 1.66E-06 3.37BE-06 1.20E-06 1.58E-04 3.76E-06 NO DATA 2.73E-06
I-133 1.258-05 1.82E-05 5.33E-06 3. 31E-03 2.14E-05 NO DATA 3.08E-06
. I-134 8.69E-07 1.78E-06 6.33E-07 .4.15E-05 1.99E-06 NO DATA 1.84E-06
I-135 3.64E-06 7.24E-06 2.64E-06 6.49E-04 8.07E-06 NO DATA 2.62E-06

Cs-134 3.778-04 7. 03E-04 7.10E-05 NO DATA 1.81E-04 7.42E-05 1.91E-06
Cs-136 4.59E~05 1.35E-04 5.04E-05 - NO DATA 5.388-05 1.10E-05 2.05E-06
- €S-137 5.22E-04 6.11E-04 3.33E-05 NO DATA . 1.64BE-04 6.64E-05 1.91E-06
Ccs-138 4.81E-07 7.82E-07 3.79E-07 NO DATA  3.90E-07 6.09E-08 1.25E-06
BA~-139 8.81E-07 - 5.84E-10 2.55E-08 NO DATA 3.51E-10 3.54BE-10 5.58E-05
BA-140 © 1.71E-04 1.71E~-07 8.81E-06_  NO DATA 4.06E-08 1.058-07 4.20E-05
BA-141 4.25g-07 2.91E-10 1.34E-08 NO DATA 1.758-10 1.77E-10 5.19E-06
BA—-142 1.84E-07 1.53E-10 9.06E-09 NO DATA 8.81E-11 9.26E-11  7.59E-07
LA-140 2.11E-08 8.32E-09 2.14E-09 NO DATA NO DATA NO DATA 9.77E-05
LA-142 1.10E-09 4.04E-10 9.67E-11 NO DATA NO DATA NO DATA 6.86E-05
CE-141 7.87E~-08 4.80E-08 5.65E-09 NO DATA 1.48E-08 NO DATA 2.48E-05
CE-143 1.48E-08 9.82E~06 1.12E-09 NO DATA 2.86E-09 NO DATA 5.73E-05
CE-144 2.988-06 1.22E~06 1.67E-07 NO DATA 4,93E-07 NO DATA 1.71B-04
PR-143 8.13E-08 3.04E-08 4.03E-09 NO DATA 1.13E-08 NO DATA = 4.29E-05
PR-144  2.74E-10 1.06E-10 1.38E-11 NO DATA 3.84E-11 NO DATA 4.93E-06
ND-147. 5.53E-08 5.68E-08 3.48E-09 - NO DATA 2.19E-08 NO DATA 3.60E-05
W-187 9.03E-07 6.28E~07 2.17E-07 NO DATA NO DATA NO DATA 3.69E-05
NP-239 1.11E-08 9.93E~-10 5.61E-10 NO DATA 1.98E-09 NO DATA 2.87E-05

*2 37E-05
**L,ess than 1.00E-24
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NUCLIDE

TABLE 3.5-7

INGESTION DOSE FACTORS FOR CHILD - (DFL;).°
(mrem per pCi ingested)

T.BODY

" THYROID

LUNG

BONE LIVER KIDNEY GI-LLI
H-3 NO DATA 2.03E-07 2.03E-07 2.03E-07 2.038-07 2.03E-07 2.03E-07 -
c-14 1.21E-05* 2.42E-06 2.42E-06 2.42E-06 2.42E~-06 2.42E-06 2.42E-06
NA-24 5.80E-06 5.80E-06 5.80E-06 ' 5.80E-06 5.80E-06 5.80E-06 5.80E-06
P-32 8.25E-04 3.86E-05 3.18E-05 NO DATA NO DATA NO DATA 2.28E-05
.CR~51 NO DATA - NO DATA 8.90E-09 4.94E-09 1.35E-09 9.02E~-09 4.72E~07
MN-54 NO DATA  1.07E-05 2.85E-06 NO DATA  3.00E-06 NO DATA  8.98E-06
MN-56 NO DATA __3.343—07 7.54E-08 NO DATA 4.04E-07 NO DATA 4,84E-05
FE-55 1.15E-05 6.10E-06 1.89E-06 NO DATA NO DATA 3.45E-06 1.13E-06
FE~59 1.65B-05 2.67BE-05 1.33E-05. NO DATA _ NO DATA  7.74E-06 2.78E-05
CcO-58 NO DATA 1.80E-06 5.513—06 NO DATA NO DATA NO DATA 1.05E-05
CO-60 NO DATA 5.29E-06 1.56E~-05 NO DATA NO DATA NO DATA 2.93E-05
NI-63 5.38E-04 2.98E-05 1.83E-05 NO DATA NO DATA NO DATA 1.94E-06
NI-65 2.22E-06 2.09E-07 1 .22_3—-07 NO DATA NO DATA NO DATA 2.56E-05
CU-64 NO DATA 2.45E-07 1.48E-07 NO DATA 5.92E-07 NO DATA 1.15E-05
ZN-65 1.37E~-05 3.65E-05 2.27E-05 NO DATA 2.30E-05 NO DATA 6.41E-06 .
2N-69 4.38E~-08 6.33E-08 5.85E-09 'NO DATA 3.84E-08 NO DATA 3.99E-06
BR-83 NO DATA NO DATA 1.71E-07 NO DATA NO DATA NO DATA LT E-24%**
BR-84 NO DATA NO DATA 1.98E-07 NO DATA NO DATA NO DATA LT E-24
BR-85 NO DATA NO DATA 9.12E~09 NO DATA NO DATA NO DATA LT B-24
RB-86 NO DATA 6.70E-05 4.12E~05 NO DATA NO DATA NO DATA 4.31E-06
RB-88 NO DATA 1.90E~-07 1.32E-07 NO DATA NO DATA NO DATA 9.32E-0Q9
RB—-89 NO DATA 1.17E-07 1.04E~-07 NO DATA NO DATA NO DATA 1.02E-09
SR-89 1.32E-03 NO DATA 3.77E-05 NO DATA NO DATA NO DATA 5.11E-05
SR—~-90 1.70E-02 NO DATA . 4.31E-03 NO DATA NO DATA NO DATA 2.29E-04
SR-91 2.40E-05 NO DATA 9.06E-07 NO DATA NO DATA NO DATA 5.30E-~-05
SR-92 9.03E-06 NO DATA 3.62E-07 NO DATA . NO DATA NO DATA 1.71E-04
Y-90 4.11E-08 NO DATA 1.10E-09 NO DATA NO DATA NO DATA 1.17E-04
Y-91m 3.82E-10 NO DATA 1.39E-11 NO DATA NO DATA NO DATA 7.48E~07
Y-91 6. QZE—O? . NO DATA 1.61E-08 - NO DATA NO DATA NO DATA 8.02E-05
. Y=-92 3.60E-09 NO DATA 1.03E-10 NO DATA NO DATA. NO DATA 1.04E-04
Y-93 1.14E-08 .  NO DATA 3.13E-10 NO DATA NO DATA NO DATA 1.70E-04
ZR-95 -~ 1.16E-07 2.55E-08 2.27E~-08 NO DATA 3.65E-08 NO DATA 2.66E-05
2R-97 6.99E-09 1.01E-09 5.96E-10 NO DATA 1.45E-09 NO DATA 1.53E-04
NB-95 2.25E-08 8.76E-09 6.26E-09 NO DATA 8.23E-09 NO DATA 1.62E-05
MO—-99 NO DATA 1.33E-05 3.29E-06 NO DATA 2.84E-05 NO DATA 1.10E-05
TC~99m 9.23E~-10 1.81E-09 3.00E-08 NO DATA 2.63E-08 9.19E-10 1.03E-06
TC~101 1.07E-09 1.12E-09 1.42E-08 NO DATA 1.91E-08 5.92E-10 3.56E-09
RU~103 7.31E-07 NO DATA 2.81E-07 NO DATA 1.84E-06 NO DATA 1.89E-05
RU-~-105 6.45E-08 NO DATA 2.34E-08 NO DATA 5.67E-07 NO DATA 4.21E-05
RU-106 1.17E-05 NO DATA 1.46E-06 NO DATA 1.58E-05 NO DATA 1.82E-04
AG-110m 5.39E-07 3.64E-07 2.91E-07 NO DATA 6.78E-07 NO DATA 4.33E-05
TE~125m 1.14E-05 3.09E-06. 1.52E-06 3.20E-06 NO DATA NO DATA 1.120E-05
TE~-127m 2.89E-05 7.78E~06 3.43E-06 6.91E-06 8.24E-05 NO DATA 2.34E-05
TE~127 4.71E-07 1.27E-07 1.01E-07 3.26E-07 1.34E-06 NO DATA 1.84E-05
TE-~129m 4.87E~-05 1.36E-05 7.56E-06 1.57E-05 1.43E-04 NO DATA 5.94E-05
TE-129 1.34E-07 3.74E-08 3.18E-08 9.56E-08 3.92E~07 NO DATA 8.34E-06
TE~131m 7.20E-06 2.49E-06 2.65E-06 5.12E-06 2.41E-05 NO DATA 1.01E-04
TE~-131 8.30E-08 2.53E-08 2.47E-08 6.35E~-08 2.51E-07 NO DATA 4.36E-07
CLINTON-1 3-57 Rev.18-8/99



CPS-ODCM

TABLE 3.5-7 (continued)

INGESTION DOSE FACTORS FOR CHILD — (DFL4),-
(mrem per pCi ingested)
- NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
TE-132 1.01E-05 4.47E-06 5.40B-06 6.51E-06 4.15E-05 NO DATA 4.50BE-05
I-130. 2.923—06 5.90E-06 3.04E-06 6.50E-04 8.82E~06 NO DATA 2.76E-06
1-131 © 1.72E-05 1.73B-05 9.83E-06 5.72E-03 2.84E-05 NO DATA 1.54ER-06
~ I-132 8.00EB-07 1.47E-06 6.76E~07 6.82E~05 2.25E~-06 NO DATA 1.73E-06
I-133 . 5.92E-06 7.32B-06 2.77E-06 1.36E~-03 1.22E-05 NO DATA 2.95E-06
I-134 4.198-07 7.78B-07 3.58E-07 1.798-05 1.19E-06 NO DATA 5.16E-07
I-135 - 1.75E-06 3.15e~06 1.49E-06 2.79E-04 4.83E-06 NO DATA 2.40E-06
- CcS-134 2.34E-04 3,.84E~04 ° B8.10B-05 NO DATA - 1.19E-04. 4.27E-05 2.07E~-06
cs-136 2.35E~-05 6.46E-05 4,18E-05 NO DATA 3.44E-05 5.13E-06 2.27E-06
cs-137 3.27E-04 3.13B-04"  4.62E-05 NO DATA 1.028-~-04 3.67E~-05 1.96E-06
cs-138 2.28E-07 3.17E-07 .. 2.01E-07 . NO DATA. . 2.23E-07 . 2.40E-08". 1.46BE-07
e BA-139  4.14E-07 - 2.21E-10 1.20E-08 NO DATA 1.93E~10 1.30E-10 2.39B-05
BA-140 - 8.31E-05 7.28E-08 4,.85E~06 NO DATA 2.37E-08 4.34E-08 4.21E-05
BA-141 2.00E-07 1.12E-10  6.51E-09 NO DATA 9.69E~11 6.58E-10 1.14E-07
. BA~142 8.74E~-08 6.298-11 4.88E-09 NO DATA 5.09E-11 3.70B-11 1.14E-09
-~ TA-140 1.01E-08 - 3.53E-09 1.10E-09 NO DATA NO DATA NO DATA 9.84E-05
LA-142 5.24E-10 1.67E-10 5.23E-11 NO DATA NO DATA. NO DATA 3.31E-05
CE-141 8.97B-08 1.98E-08 2.94E-09 NO DATA 8.68E-09 NO DATA 2.47E-05
CE-143 6.99E-09 3.J9E-06 5.49E-10 NO DATA 1.59E-09 NO DATA 5.55E~-05
- CE~144 2.08E-06 6.52E-07° 1.11E-07 NO DATA 3.61E-07 NO DATA 1.70E-04
PR-143 3.93E-08 1.18E-08 1.95E-09 NO DATA 6.39E-09 NO DATA 4.24E-05
PR-144 1.298-10 3.99B-11 6.49E-12 NO DATA 2.11E-11 NO DATA 8.59E~-08
ND-147 2.79E-08 2.26E-08 1.75E-09 NO DATA 1.24E-08 NO DATA 3.58E~05
- w-187 4.298-07 2.54B-07 1.14E-07 NO DATA NO DATA NO DATA ~ 3.57E-05
R NP-239 5.25B-09 3.77B-10 2.65E-10 NO DATA 1.09E-09 NO DATA 2.79E-05
*] ,.21E-05
**T,ess than 1.00E-24
hv;ef. al‘f-)
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TABLE 3.5-8

(DFLS.) a )

R R RN

INGESTION DOSE FACTORS FOR TEEN -
(mrem per pCi ingested)
NUCLIDE ' BONE LIVER T.BODY THYROID KIDNEY . LUNG . GI-LLI .
H-3 ~ NO DATA 1.06B-07 1.06E-07 1.06E-07 1.06E-07 1.06E-07 1.06E-07
c-14 .4.06E-06* 8.12B-07 8.12E-07 8.12B~-07 8.12E-07 8.12E-07 8.12E-07
NA-24 . 2.30B~-06 2.30E-06 - 2.30E-06 2.30E-06 2.30E~06 2.30E-06 2.30E~06
P-32 2.76E-04 1.71E-05 1.07E~05 NO DATA  NO DATA NO DATA 2.32E-05
CR-51 - NO DATA NO DATA - 3.60E-09 2.00E-09 7.89E~-10 .5,14E-09 6.05E-07
MN-54 NO DATA 5.90E-06 -1.17E-06 NO DATA 1.76E-06 NO DATA 1.21E-05
MN-56 NO DATA 1.58E~-07 2.81E-09 NO DATA 2.00B-07 NO DATA 1.04E-05
FE-55 3.78E-06 2.68E~06 6.25E-07 NO DATA " NO DATA 1.70E-06 1.16E-06
FE~59 5.87E-06 . 1.37BE-05 5.29E~06 NO DATA NO DATA 4.32E-06 3.24E-05
Cco-58 NO DATA 9.72E~07 .2.24E-06 NO DATA - NO DATA NO DATA 1.34E-05
co-60 NO DATA — 2.81E-06 6.33E-06 NO DATA ‘NO DATA . NO DATA 3.66E~05
NI-63 1.77E-04 1.25B-05 6.00E-06 NO DATA NO DATA NO DATA 1.998-06
NI-65 . 7.49E-07 9.57E-08 4.36E-08 NO DATA NO DATA NO DATA 5.19E-06
CU-64 NO DATA 1.15E-07 5.41E-08 NO DATA 2.91BE-07 NO DATA 8.92E-06
ZN-65 5.76E~-06 2.00E~-05 9.33E-06 NO DATA 1.28E-05 NO DATA 8.47E-06
ZN-69 1.47-08 2.80E-08 . 1.96E-09 NO DATA 1.83E-08 NO DATA 5.16E~08
BR-83 NO DATA NO DATA 5.74E-08 NO DATA NO DATA NO DATA LT E-24**
BR-84 NO DATA NO DATA 7.22E-08 NO DATA NO DATA NO DATA  -LT E-24
BR-85 NO DATA  NO DATA 3.05E-09 NO DATA NO DATA NO.DATA LT E-24
RB-86 NO DATA 2.98E-05 1.40E-05 NO DATA NO DATA NO DATA 4.41E-06
RB-88 NO DATA 8.52E-08 4.54E-08 NO DATA NO DATA NO DATA 7.30E-15
RB-89 NO DATA 5.50E-08 3.89E-08 NO DATA NO DATA NO DATA 8.43E-17
SR-89 4.40E-04 NO DATA 1.26E-05 NO DATA NO DATA NO-DATA 5.24E-05
SR-90 8.30E~03 NO DATA - 2.05E-03 NO DATA NO DATA NO DATA 2.33E-04
SR-91 8.07E-06 NO DATA 3.21E-07 NO DATA NO DATA NO DATA 3.66B-05
SR-92 3.05E-06 NO DATA 1.30E-07 NO DATA . NO DATA NO DATA 7.77E-05
Y-90 1.37E-08 NO DATA 3.69E-10 NO DATA NO DATA NO DATA 1.13E-04
Y-91m 1.298E-10 NO DATA 4.93E-12 NO DATA NO DATA NO DATA . 6.09E-09
Y-91 2.01E-07 NO DATA 5.39E-09 NO DATA NO DATA NO DATA 8.24E~-05
Y-92 1.21E-09 NO DATA 3.50E-11 NO DATA NO DATA NO DATA 3.32E-05
Y-93 3.83E-09 NO DATA 1.05E-10 NO DATA NO DATA NO DATA 1.17E-04
ZR-95 4.12E-08 1.30E-08 §8.94E-09 NO DATA 1.91E-08 NO DATA 3.00E-05
ZR-97 2.378-09 4.69E~-10 2.16E-10 NO DATA 7.11E-10 NO DATA 1.27E-04
~ NB-95 8.22E-09 4.56E-09 2.51E-09 NO DATA 4.42E-09 NO DATA 1.95E-05
. MO-99 NO DATA 6.03E-06 1.15E-06 NO DATA 1.38E-05 NO DATA 1.08E-05
TC~9%m 3.32E-10 9.26E-10 1.20E-08 NO DATA 1.38E-08 5.14E-10 6.08E-07
TC~101 3.60E-10 5.12E-10 5.03E-09 NO DATA 9.26E-09 3.12E-10 8.75E-17
RU-103 2.55E-07° NO DATA 1.09E-07 NO DATA 8.99E~07 NO DATA 2.13E-05
RU-105 2.18E~08 NO DATA 8.46E-09 NO DATA 2.758-07 NO DATA 1.76E-05 -
RU-106 3.92E-06 NO DATA 4.94E-07 NO DATA 7.56E~06 NO DATA 1.88E-04
AG-110m 2.05E-07 1.94E-07 1.18E-07 NOQ. DATA 3.70E~-07 NO DATA 5.45E-05
TE-125m  3.83E-06 1.38E-06 5.12E-07 1.07E-06 NO DATA NO DATA 1.13E-05
TE~-127m 9.67E-06 3.43E-06 1.15E-06 2.30E-06 3.92E-05 NO DATA 2.41E-05
TE-127 1.58E-07 5.60E-08 3.40E-08 1.09E-07 6.40E-07 NO DATA 1.22E-05
TE-129m 1.63E-05 6.05E-06 2.58E-06 5.26E-06 6.82E-05 NO DATA 6.12E-05
TE-129....4.48E-08. -.1.67E-08 1.09E-08 3.20E-08 . 1.88E-07 NO DATA 2.45E-07
TE-131m 2.44E-06 1.17BE-06 9.76E-07 1.76E-06 1.22E-05 NO DATA 9.39E-05
TE-131 2.79E-08 1.15E-08 8.72E-09 2.15E-08 1.22E-07 NO DATA 2.29E-09
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TABLE 3.5-8 (continued)

INGESTION DOSE FACTORS FOR TEEN - (DFLy), .
{mrem per pCi ingested)

- NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG . GI-LLI
TE~132 3.40E-06 2.21E-06 2.08E-06 2.33B-06 2.12E-05 NO DATA ~7.00E-05
1-130 .1.038-06 2.98BE-06 1.19E-06 _ 2.43E-04 4.59E-06 NO DATA . 2.29E-06
1-131 5.858-06 8.198-06 4.40E-06 2.39E-03 1.41E-05 NO DATA 1.62E-06

- 1-132 2.798-07  7.30E-07  2.62E-07 2.46E-05 1.15E-06 NO DATA - 3.18E-07
1-133 . 2.01E-06 3.41E<06 1.04E-06 4.76E-04 5.98E-06 NO DATA 2.58E-06
1-134 1.46B-07 3.87B-07 1.39E-07 - 6.45E-06 6.10E-07 NO DATA 5.10E-09
I-135 6.108-07 1.578E-06 5.82E-07 1.01E-04 2.48E-06 NO DATA 1.74E~06

CcsS-134 8.37B-05 1.97E-04 9.14E-05 NO DATA 6.26E-05 2.39E-05 2. 45E-06
Ccs-136 8.59B-06 3.382-05 2.27E-05 NO DATA 1.84E-05 2.90B-06 2.72E-06
csS-137 1.12E-04 1.49E-04 5.19E-05 NO DATA 5.07B~05 1.97B-05 2.128-06
cs-138. - - 7.76B-08 1.49E-07 7.45E-08 . NO DATA . .1.10E-07 . 1.28E-08 6.76E-11
BA~-139 1.398-07 9.78B~-11 4.05E-09 NO DATA 9.22E-11- 6.74E-11 1.24E-06
BA~140 - 2.84E-05 3.48E-08 1.83E~06 NO DATA 1.188-08 2.34E-08 4.38E-05
BA-141 6.71E-08 5.01E-11 2.24E-09 NO DATA 4.65E-11 3.43E-11 1.43E-13
BA-142 2.998-08 2.99E-11 1.84E-09 NO DATA 2.53B-11 1.99E-11 9.18E-20
LA-140 3.48E-09 1.71E-09 4.55E-10 NO DATA NO DATA NO DATA 9.82E-05
LA-142 1.79E-10 7.95E-11 1.98E-11 NO DATA NO DATA NO DATA 2.42E-06
CE-141 1.33E-08 8.88E-09 1.02E-09 NO DATA 4.18E-09 NO DATA 2.54E-05
CE-143 - 2.35B-09 1.71E-06 1.91BE-10 NO DATA 7.67E-10 NO DATA '5:14E-05
CE-144 6.96E-07 2.88E-07 3.74E-08 NO DATA 1.72E-07 NO DATA 1.75B-04
PR-143 1.31E-08 5.23E-09 6.52E-10 NO DATA 3.04E-09 NO DATA 4.31E-05
PR-144 31.30E-11 1.76E-11 2.18E-12 NO DATA - 1.01E-11 NO DATA 4.74E-14
ND-147 9.38E-09 1.02B8-08 6.11E-10 NO DATA 5.99BE-09 NO DATA 3.68E-05
Ww-187 1.468-07 1.19E-07 .4.17E-08 NO DATA "NO DATA NO DATA 3.22E-05
NP-239 1.76E-09 1.66E-10 9.22FE~11 NO DATA 5.21E-10 NO DATA 2.67B-05

>4.06E-06 **Less than 1.00E-24 : ‘ 'I%%?
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BONE

TABLE 3.5-9

INGESTION DOSE FACTORS FOR ADULT - (DFLy)."
(mrem per pCi ingested) ”

LIVER

KIDNEY

LUNG

NUCLIDE T.BODY - THYROID GI-LLI
-3 NO DATA  1.05E-07 1.05E-07 1.05E-07 -1.05BE-07 1.05E-07 1.05E-07
c-14 2.84E-06* 5,68E-07 5.68E-07 5.68E-07 5.68E-07 5.68E-07 5.68E-07
NA-24 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06
P-32 1.93E-04 1.20E-05 7.46E-06- NO DATA  NO DATA _ NO DATA  2.17E-05
_CR-51 NO DATA  NO DATA  2.66E-09- 1.59E-09 5.86E-10 3.53E~09 6.69E-07
MN-54 NO DATA _ 4.57E-06 8.72E-07 NO DATA  1.36E-06 .NO DATA  1.40E-05
MN-56 NO DATA  1.15E-07 2.04E-08 NO DATA . 1.46E-07 NO DATA _ 3.67E-06
FE-55 2.75E-06 . 1.90E-06 4.43E-07 NO DATA  NO DATA  1.06E-06 1.09E-06
FE-59 4.34E-06 _1.02E-05 3.91E-06 NO DATA NO DATA  2.85E-06  3.40E-05
Co-58  NO DATA  7.45E-07 1.6/E-06 NO DATA - NO DATA _ NO DATA . 1.51E-05.
Co-60 'NO DATA “~ 2.14E-06. 4.72E-06 NO DATA NO DATA  NO DATA  4.02E-05
NI-63 1.30E-04 9.01E-06 4.36E-06 NO-DATA NO DATA NO DATA  1.88E-06
NI-65 5.28E-07 6.86E-08 3.13E-08 NO DATA _ NO DATA _ NO DATA . 1.74B-06
CU-64 NO DATA  8.33E-08 3.91E-08 NO DATA  2.10E-07 NO DATA  7.10E-06
ZN-65 4.84E-06 1.54E-05 6.96E-06 NO DATA  1.03E-05 NO DATA  9.70E-06
ZN-69 1.03E-08 1.97E-08 1.37E-09 NO DATA  1.28E-08 NO DATA _ 2.96E-09
BR-83 NO DATA  NO DATA  4.02E-08 ©NO DATA NO DATA NO DATA  5.79E-08
BR-84 NO DATA . NO DATA _ 5.21E-08 NO DATA NO DATA  NO DATA - 4.09E-13
BR-85 NO DATA NO DATA 2.14E-09 NO DATA NO DATA NO DATA LT E-24**
'RB-86 NO DATA  2.11E-05 9.83E-06 NO DATA  NO DATA  NO DATA  4.16E-06
RB-88 NO DATA  6.05E-08 3.21E-08 NO DATA NO DATA  NO DATA  8.36E-19
RB-89 NO DATA  4.01E-08 2.82E-08 NO DATA _ NO DATA _ NO DATA _ 2.33E-21
SR-89 3.08E-04 NO DATA  8.84E-06 NO DATA NO DATA  NO DATA  4.94E-05
SR-90 7.58E-03 NO DATA _ 1.86E-03 NO DATA NO DATA  NO DATA  2.19E-04
SR-91 5.67E~06 NO DATA 2.29E-07- NO DATA NO DATA NO DATA 2.70E-05
SR-92 2.15E-06 NO DATA 9.30E-08 NO DATA . NO DATA NO DATA 4.26E-05
Y-90 9.62E-09 NO DATA 2.58E-10 NO DATA NO DATA NO DATA 1.02E-04
- Y¥-91m 9.09E-11 NO DATA 3.52EB-12 NO DATA NO DATA NO DATA 2.67E~10
Y-91 1.41E-07 NO DATA 3.77E~-09 NO DATA NO DATA NO DATA 7.76E-05
Y-92 8.45E-10 NO DATA 2.47E-11 NO DATA NO DATA NO DATA 1.48E-05
Y-93 2.68E~-09 NO DATA 7.40E-11 NO DATA NO DATA NO DATA 8.50E-05
ZR-95 3.04E-08 9.75E-09 6.60E-09 NO DATA  1.53E-08 NO DATA  3.09E-05
ZR~97 1.68E-09 3.39E-10 1.55E-10 NO DATA  5.12E-10 NO DATA  1.05E-04
NB-95 6.22E-09 3.46E-09 1.86E-09 NO DATA _ 3.42E-09 NO DATA _ 2.10E-05
MO-99 NO DATA  4.31E-06 8.20E-07 NO DATA  9.76E-06 NO DATA  9.99E-06
TC-99m _ 2.47E-10 6.98E-10 8.89E-09 NO DATA  1.06E-08 3.42E-10 4,13E-07
TC-101  2.54E-10 3.66E-10 3.59E-09 NO DATA _ 6.59E-09  1.87E-10  1.10E-21
RU-103  1.85E-07 NO DATA  7.97E-08 NO DATA  7.06E-07 NO .DATA  2.16E-05
RU-105 1.54E-08 NO DATA 6.08E-09 NO DATA 1.99E-07 NO DATA 9.42E~-06
RU-106  2.75E-06 NO DATA  3.48E-07 NO DATA _ 5.31E-06 NO DATA  1.7B8E-04
AG-110m 1.60E-07 1.48E-07 8.79E-08 NO DATA  2.91E-07 NO DATA  6.04E-05 —
TE-125m 2.68E-06 9.71E-07 3.59E-07 8.06E-07 1.09E-05 NO DATA  1.07E-05
TE-127Tm 6.77E-06 2.42E-06 8.25E-07 1.73E-06  2.75E-05 NO DATA _ 2.27E-05
TE-127  1.10E-07 3.95E-08 2.38E-08 8.15E-08 4.4BE-07 NO DATA  8.68E-06
TE-129m 1.15E-05 4.29E-06 1.82E-06 3.95E-06 4.80E-05 NO DATA  5.79E-05
TE~129  3.14E-08 1.18E-08 7.65E-09 2.41E-08 1.32E-07 NO DATA _ 2.37E-08
TE-131m 1.73E-06 8.46E-07 7.05E-07 1.34E-06 8.57E-06 NO DATA  8.40E-05
TE-131  1.97E-08  8.23E-09 6.22E-09 1.62E-08 8.63E-08 NO DATA  2.79E-09
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TABLE 3.5-9 (continued)

INGESTION DOSE FACTORS FOR ADULT - (DFLy),-
(mrem per pCi ingested)

LIVER .

' |3/9€;

NUCLIDE BONE T.BODY THYROID KIDNEY' LUNG - GI-LLI
TE-132 2.52E-06 1.63E~-06 1.53E-06 1.80BE~-06 1.57E~-05 -NO DATA 7.71E~-05
I1-130 7.56E-07 2.23p-06 8.80E-07 1.89E-04 3.48E-06 NO DATA 1.92E-06
I-131- 4.16E~-06 5.95E-06_ 3.41E-06 1.95E~-03 1.02E-05 NO DATA 1.57E-06
- I-132 2.03E-07 5.43E-07 1.90E-07 1.90E-05 B8.65B-07 NO DATA 1.02E-07
I-133 - 1.42E-06 2.47-06 7.53E~-07 3.63E-04 4.31E~-06 NO DATA 2.22E~-06
1-134 1.06E-07 2.88E-07 1.03E-07 '4.99E-06 4.58E~07 NO DATA 2.51E~-10
I-135 41.43E-07 1.16E-06 4,28E-07 7.65E-05 1.96E-06_  NO DATA 1.31E-06
— csS-134 6.22BE-05 1.48E-04 1.21E-04 NO DATA 4.79E-05 1.598~05 2.59E-06
cs—~136 6.51E-06 2.57E-05 1.85E-05 NO DATA 1.43E-05 1.96E-06 2.92E~06
csS-137 7.97E-05 1.09B-04 7.14E-05 NO DATA 3.70E-05 1.23E-05 2.11E~06
CcsS-138 5.52E-08 1.09E-07 5.40E-08 NO .DATA 8.01E~-08 7.91E-09 4.65E-13
o ~ BA-139 9.70E-08 6.91E-11 2.84E-09 NO DATA 6.46E~11 3.92E-11 1.72E-07
BA—-140 2.03E-05 2.55E-08 1.33E-06 NO DATA 8.67E-09 1.46E~08 4,.18E-05
BA-141 4.71E-08 3.56E-11 1.59E-09 NO DATA 3.31E-11 2.02E-11 2.22E-17
- BA—-142 2.13E-08 2.19e-11 1.34E-09 NO DATA 1.85E-11 1.24E-11 3.00E-26-
) LA-140 2.50E~09 1.26E-09 3.33E-10 NO DATA NO DATA NO DATA 9.25E-05
LA-142 1.28E~-10 5.82B-11 1.45E-11 NO DATA NO DATA NO DATA 4.25E~07
CE-141 9.36E-09 6.33E-09 7.18E-10 NO DATA 2.94E-09 NO DATA 2.42E-05
o CE~-143 1.65E-09 1.22E-06 1.35E-10 NO DATA 5.37E-10 NO DATA 4.56E-05
- CE-144 4.88E-07 2.04E-07 2.62E-08 NO DATA ‘1.21E-07 NO DATA 1.65E-04
PR~-143 9.20E-09 3.69E-09 4,.56E-10 NO DATA 2.13E-09 NO DATA 4.03E-05
PR-144 3.01E-11 1.25E-11 1.53E-12 NO DATA 7.05E-12 . NO DATA 4.33g-18
ND-147 6.29E-09 7.27E-09 4.35E-10 NO DATA 4.25E-09 NO DATA 3.49E-05
“‘ w-187 1.03E-07 8.61E-08 3.01E-08 NO DATA - NO DATA NO DATA 2.82E-05
) NP-239 1.19E-09 1.17E-10 6.45E-11 NO DATA 3.65E-10 NO DATA 2.40E-05
*2 .84E-06
**L,ess than 1.00E-24
- -
%,
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TABLE 3.5-10.

INPUT PARAMETERS FOR CALCULATING RS,

Parameter Valﬁe
Ck(kg/déy) 50 for cow
6 for goat
Uyp(liters/yr) - Infant 330
: - Child 330
- Teen 400
- Adult 310
Y, (kg/m") 0.7
Y, (kg/m®) 2.0
F,(days/liter) Each stable element for cow

r{dimensionless)

te (seconds)
th {seconds)

fs (dimensionless)

fp(dimensionless)

Each stable element for goat

1.0 for radioipdiﬁe
0.2 for particulates

1.73E+05(2 days)
7.78E+06 (90 days)

1.0 for cow
1.0 for goat

1.0 for cow
1.0 for goat

*of Regulatory Guide 1.109 unless otherwise stated
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. parameter
U,pl{liters/yr) - Infant
- Child
— - Teen
- Adult
F¢ (days/kqg)

- ts (seconds)
. ty{seconds)
. Y, (kg/m’)
Y, (kg/m’)
r(dimensionless)

Q¢ (kg/day)

TABLE 3.5-11

INPUT PARBMETERS FOR CALCULATING R'ip

,Valué

0
41
65
110

Each stable element
1.73B+06 (20 days)
7.78E+06 (90 days)
0.7

2.0

1.0 for radioiodine
0.2 for particulates
50

*of Regulatory Guide 1.109

L
—

S

- CLINTON-1

Table*
E-5
E-5
E-5
E—_5
E-1

 E-15

E-15
E-15
E-15

E-15
E-15
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TABLE 3.5-12

INPUT PARAMETERS FOR CALCULATING R,

‘Parameter Value -, Table*
U*, (kg/yr) - Infant 0 "E-5 : _
- Child 26 E-5
- Teen 42 E-5
- Adult 64 | E-5
U%, (kg/yr) - Infant 0 E-5 —
- Child 520 E-5
~ Teen : 630 . E-5
- Adult . 520 E-5 . , —
f. (dimensionless) 1.0 E-15
fy; (dimensionless) ' 0.76 E-15
t, (seconds) , 8.60E+04 (1 day) E-15
tn (seconds) - 5.18E+06 (60 days) E-15
Y, (kxg/m’) 2.0 E-15 —

*of Regulatory Guide 1.109
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TABLE 3.5-13

INHALATION PATHWAY FACTORS — R'ipy (INFANT)' ' » lgvﬁ
(mrem/yr per pci/m’)

ORGAN: BONE LIVER T.BODY = THYROID KIDNEY LUNG GI-LLI
TSOTOPE ~ : i ,
B-3 NO DATA 6.47E102* 6.47E+02* 6.47E+02* 6.47B+02% 6.47E102* 6.47E+02*
— c-14 2.65E4+04 5.31E+03 5.32E+03 5.31E+03  5.31E+03 5.31E+03 5.31E+03
NA-24 1.06E404 1.06E+04 1.06E+04 1.06E+04 1.06E+04 1. 06E+04 1.06E+04
P-32 > 03E106  1.12E+05 7.74E+04 NO DATA  NO DATA ~ NO DATA 1.61E+04
CR-51 NO DATA  NO DATA  8.95E+01  5.75B401  1.32B401 1.28E+04 3.57E+02
— MN-54 NO DATA 2.53B+04 A4.98E+03 NO DATA 4.98E403 1.00E+06 7.06E+03
MN-56 NO DATA - 1.54E+00 2.21E-01 NO DATA 1.10E+00 1.25E+04 7.17E+04
FE~-55  1.97B1+04 1.17B+04 3.33B+03 NO DATA NO DATA 8.69E+04 1.09F+03 |
- FBE-59 1.36E1+04 2.35E+04 9.48E+03 NO DATA NO DATA 1.02E4+06 2.48E+04 °
— CO-58.. NO. DATA 1.22E+03 1.82E+03 NO DATA NO DATA 7._77E+05 1.11EB+04
co-60 NO DATA . 8.02E+03 1.18E+04 NO DATA NO DATA -4.51E+06 3.19E+04
NI-63 - 3.39E+05 2.04E+04 1.16E+04 NO DATA ‘NO DATA 2.09E+05 2.42E+03
. "Ni=65  2.39B+00 2.84E-01. 1.23E-01 NO DATA NO DATA 8.125+03  5.01E4+04
— cu-64 NO DATA 1.88E+00 7.74E-01 NO DATA  3.98E+00  9.30E+03 1.50E+04
ZN-65 1.93E+04 6.26E+04 3.11E+04 NO DATA _ 3.25E+04 6.47E+05 5.14E+04
ZN-69 5.39E-02 9.67E-02 7.18E-03 NO DATA 1.02E-02 1.47E+03  1.32E+04
BR-83 NO DATA  NO DATA  3.81E+02 NO DATA  NO DATA  NO DATA LT1.4E-15**
- BR-84 NO DATA  NO DATA 4.00E+02 NO DATA  NO DATA _ NO DATA  LT1.4E-15
BR-85 No DATA  NO DATA _ 2.04E+01 NO DATA  NO DATA  NO DATA 1LT1.46-15
RB-86 NO DATA 1.90E+05 8.82E+04 NO DATA  NO DATA  NO DATA 3.04E+03
RB-88 NO DATA  5.57E+02 _2.87E+02 NO DATA _ NO DATA  NO DATA 3.39E+02
RB-89 NO DATA 3.21E402  2.06E+02 NO DATA  NO DATA  NO DATA 6.82E+01
SR-89 3.98E+05 NO DATA  1.14E+04 NO DATA  NO DATA ' 2.03E+06 6.40E+04
SR-90 4.09E+07 NO DATA ~ 2.59E+06 NO DATA  NO DATA 1.12E+07 1.31E+05
SR-91 9. 56E+01 NO DATA  3.46E+00 NO DATA  NO DATA 5.26E+04  7.34E+04
SR-92 1.05E+01 NO DATA  3.91E-01 NO DATA  NO DATA 2.38E+04  1.40E+05
Y~-90 3.29E+03 NO DATA 8.82E+01 NO DATA . NO DATA _ 2.69E+05 1.04E+05
Y-91m 1.07E-01 NO DATA 1.398-02 NO DATA  NO DATA 2.79B+03  2.35E+03
' Y-91 5.88E+05 NO DATA 1.57E+04 NO DATA  NO DATA 2.45E+06 7.03E+04
- Y-92 1.64E+01 NO DATA 4.61E-01 NO DATA  NO DATA 2.45E+04 1.27E+05
Y-93  1.50E+02 NO DATA . 4.07E+00 NO DATA  NO DATA 7.64E+04  1.67E+05
ZR-95 1.15E4+05 2.79E+04 2.03E+04 NO DATA 3.11E+04 1.75E+06 2.17E+04
ZR-97 1.50E+02 2.56E+401 1.17E+01_ NO DATA  2.59E+01 1.10E+05 1.40E+05
. NB-95 1.57E+04 6.43E+03  3.78E+03 NO DATA 1.72E103  4.79E+05 1.27E+04
MO—-99 NO-DATA 1.65E+02 3.23E+01 NO DATA 2.65E+02- 1.35E+05 4.87E+04

TC—-9%m 1.40E-03 2.88E-03 3.72E-02 NO DATA 3.11E-02 8.11E+02 2.03E+03
. TC-101 6.51E-05 8.23E~-05 8.12E-04 NO DATA 9.79E-04 5.84E+02 8.44E+02
— RU-103 2.02E4+03 NO DATA 6.79E4+02 NO DATA 4.24E+03 5.52E+05 1.61E+04
RU-105 1.22E+00 NO DATA 4.10E-01 NO DATA 8.99E~-01 1.57E+04 4.84E+04
RU-106 8.68E+04 NO DATA 1.09E+04 NO DATA 1.07E+05 1.16E+07 1.64E+05
AG-110m 9.98E+03  7.22E+03 5.00E+03 NO DATA 1.09E+04 - 3.67E+06 3.30E+04
— TE-125m 4.76E+03 1.99E+03 6.58E+02 1.62E+03 NO DATA 4.478+05 1.29E+04
TE-127m 1.67E+04 6.90E+03 2.07E+03 4.87E+03 - 3.75E+04 1.31E+06 2.73E+04
TE-127 2.23E+00 9.53E-01 4.89E-01 1.85E+00 4.86E+00 1.03E+04 2.44E+04
TE-129m 1.41E404 6.09E+03 2.23E+03 5.47E+03 3.18E+04 1.68E+06 6.90E+04
—_ TE-129 .7.88E-02 3.47E4+02 1.88E-02 6.75E-02 1.75E-01  3.00E+03 2.63E+04
TE-131m 1.07E+02 5.50E+01 3.63E+01 8.93E+01 2.65E+02 1.99E+05 1.19E+05
TE-131 1.74E-02 8.22E-03 5.00E-03 1.58E-02 3.998-02 2.06E+03 8.22E+03
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TABLE 3-5-13;(continued)r

INHALATION PATHWAY FACTORS - R';,; (INFANT)'
(mrem/yr per pCi/m’)

- T.BODY Lo

“THYROID

+KIDNEY . -

‘GI-LLI " -

ORGAN:  BONE LIVER . LUNG.
ISOTOPE v s
TE~-132 3.72E+02  2.37B4+02 1.76B+02 2.79E+02 1.03E+03 3.40B+05 4.41E+04

- I-130 6.39E+03 1.39E+04 5.57B4+03 1.60BE+06  1.53E+04 "NO DATA - - 1.99E+03
I-131 3.79E+04 4.44E404 1.96E+04 1.48E+07 5.188+04 NO DATA 1.06E+03
I-132 1.69E+03 3.54B+03 1.26B+03 1.69E+05 3.95E+03 . NO DATA 1.90E+03
I-133 1.32E+04 1.92E+04 5.60B+03 3.56E+06 2.24BE+04 NO DATA 2.16E+03
I-134  9.21E+02 1.88E+03 6.65E+02 -4.45E+04 2.098+03 NO DATA 1.29E+03
I-135  3.86E+03 7.60E+03 2.77E+03 - 6.96E+05  8.47E+03 NO DATA  1.83E+03
Cs-134. . 3.96E+05 7.03E+05 7.45E+04 'NO DATA . 1.90E+05 ~7.97E+04 '1.33E+03
CS-136 4.83E+04°  1.35E4+05 5.29E+04 - NO DATA 5.64E+04 1.18E+04 1.43E+03
Cc5-137 5.49E+05 6.12E+05 4.55E+04 - NO DATA 1.72E405 7.13E+04 1.33E+03 .
CsS-138  5.05E+02 = 7.81E+02 ° 3.98B+02 NO DATA 4.10E+02 6.54E+01 8.76E+02
BA-139 1.48E4+00 9.84E-04 4.30E<02 NO DATA 5.92E-04 5.95E+03 5.10E+04
BA-140 5.60E+04 5.60E+01 2.90E+03 NO DATA 1.34E+01 .1.60E+06 3.84E+04
BA-141 1.57B-01 1.08E-04 4.97E-03 NO DATA €.50E-05 2.97E+03 4.75E+03
BA-142 3.98E-02 3.30E-05 1.96E-03 NO DATA 1.90E-05 1.55B+03 6.93E+02
LA-140 5.05E+02 2.00B+02 5.15E+01 NO DATA NO DATA 1.68E+05 B8.48E+04
LA-142 1.03E+00 3.77E-01° 9.04E-02 NO DATA NO DATA 8.22E+03. 5.95E+04
CE-141 2.77E+04 1.67E+04 1.99E+03 NO DATA - 5.25E+03 5.17E+05 2.16E+04

""CB-143 2.93E402 1.93E+02 2.21E+01 NO DATA - 5.64E+01 1.16E+05  4.97E+04
CE-144 3.19E4+06 1.21E+06 1.76E+05 NO DATA 5.38E+05 9.84E+06 1.48E+05
PR-143 1.40E+04 5.24E+03 6.99E+02 NO DATA 1.97E+03 4.33B+05 - 3.72E+04
PR-144 4,79E-02 1.85B-02 2.41E-03 NO DATA 6.72E-03 1.61E+03 4.28E+03
ND-147 7.94E+03 8.13B+03 5.00E+02 NO DATA 3.15E+03 3.22E4+05 3.12E+04
W-187 1.30E+01 9.02E+00 3.12E+00 NO DATA NO DATA 3.96E+04 3.56E+04
NP-239, 3.71E+02 3.32E+01 1.88E+01 NO DATA 6.62E+01  5.95E+04 2.49E+04
*6.47E+02
**Less than 1.40E-15
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 CcPS—-ODCM )
TABLE 3.5-14

INHALATION PATHWAY FACTORS - R}un (CHILD) ° |gﬁﬁ
(mrem/yr per pCi/m’) ’
ORGAN: BONE LIVER T.BODY PHYROID KIDNEY LUNG GI-LLI
1SOTOPE ’ B )
-3 . NO DATA 1128103 1.12B103  1.12E+03 1.12E+03  1.12B+03 1.12E+03
- c-14 3.58E+04. 6.73E+03 6.73E+03  6.73E+03  6.73E+03 6.73E+03 6.73BE4+03
NA-24 1.61E+04 1.61E+04 1.61E+04 1.61E+04 1.61E+04 1.61E+04 1.61E+04
P-32. 2.60E+06 1.14E+05 9.87E+04 NO DATA NO DATA NO DATA 4.21E+04
CR-51 NO DATA NO DATA 1.54E+02 8.54E+01 2.43E+01 1.70E+04  1.08E+03
- MN~-54  NO DATA 4.29E404 9.51E+03 NO DATA 1.00E+04 1.58E+06 2.29E+04
TMN-56 NO DATA 1.66E+00 3.12B-01 NO DATA 1.67E+00 1.31E+04 1.23E+05
FE-55 4.74E+04  2.52E+04 7.77E4+03 NO DATA NO..DATA 1.11E+05 2.87E+03
FE-59 2.07B+04 3.34E+04 1.67E+04 NO DATA NO DATA 1.278+06 7.07E+04
— cO-58 NO DATA 1.77E+03 3.16E+03 NO DATA . NO DATA 1.11E406 3.44E+04
Cco-60 _NO DATA 1.31E+04 2.26E+04 NO DATA NO DATA 7.07E4+06  9.62E+04
NI-63 °  8.21E+05 4.63E+04 _ 2.80E+04 NO DATA NO DATA 2.75E+05 6.33B+03
NI-65 7.99E+00 2.96E-01 1.64E-01 NO DATA NO DATA 8.18E+03 8.40E+04
- cuU-64 NO DATA 1.99E+00 1.07E+00 NO DATA 6.03E+00 -9.58E+03  3.67E+04
ZN-65 4.26E+04  1.13E+05 7.03E+04 NO_DATA 7.14E+04 9.95E+05 1.63E+04
ZN-69 6.70E-02 9.66E-02 8.92E-03 NO DATA 5.85B-02 1.42F+03 1.02E+04
BR-83 NO DATA NO DATA 4.74E+02 NO DATA NO DATA NO DATA LT3.70E-15**
— BR-84 NO DATA NO DATA 5.48E+02 NO DATA NO DATA NO DATA LT3.70E-15
BR-85 NO DATA NO DATA 2.53E+01 NO DATA NO DATA NO DATA LT3.70E-15
RB-86 NO DATA 1.98E+05 1.14E+05 NO DATA NO DATA NO DATA 7.99E+03
RB-88 NO DATA 5.62E+02 3.66E+02 NO DATA NO DATA NO DATA 1.72E+01
e RB-89 NO DATA 3.45BE+02 2.89E+02 NO DATA  NO DATA NO DATA 1.89E+00
. SR-89 - 5.99E+05 NO DATA 1.72E+04 * NO DATA NO DATA 2.16E4+06 1.67E+05
SR-90 1.01E+08 NO DATA 6.44E+06 NO DATA NO DATA 1.48E+07 3.43E+05
SR-91 1.21E+02 NO DATA 2.59E+00 NO DATA NO DATA 5.33E+04 1.74E+05
SR-92 1. 3lE+01 NO DATA 5.25E-01 NO DATA . NO.DATA 2.40E+04 ) 2. 42E+05
Y-90 4.11E+03 NO DATA 1.11E+02 NO DATA NO DATA 2.62E+05 2.66E+05
Y-91m 5.07E-01 NO DATA 1.84E-02 NO DATA NO DATA 2.81E103 1.72E+03
Y-91 9.14E+05 NO DATA 2.44E+04 NO DATA NO DATA 2.63E+06 1.84E+05
— Y-92 2.04E+01 NO DATA 5.81E-01 NO DATA NO DATA 2.39E+04 2.39E+05
. Y-93 1.86E+02 NO DATA 5.11E+00 NO DATA NO DATA 7.44E+04 3.89E+05
ZR-95 . 1.90E+05 4.18E+04 3.70E+04 NO DATA 5.96E+04 2.23E+06 6.11E+04
_ZR-97 1.88E+02 2.72E+401 1.60E+01 NO DATA 3.89E+01 1.13E+05 3.51E+05
-~~~ NB-95 2.35E+04 9.18E+03 6.55E+03 NO DATA 8.62E+03  6.14E+05 3.70E+04
MO-99 NO DATA  .1.72E+02 4.26E+01 NO DATA 3.92E402 1.35E+05 1.27E+05

TC-9%m 1.78E-03 3.48E-03 5.77BE-02 NO DATA 5.07E-02 9.51E+02 4.81E+03

TC-101 8.10E-05 8.51E-05 1.08E-03 NO DATA 1.45E-03 5.84E+02 1.63E+01

- RU-103 2.79E+03 NO DATA 1.07E4+03 NO DATA 7.03E+03 6.62E+05 4.48E+04
RU-105 1.53E+00 NO DATA 5.55E-01 NO DATA - 1.34E+00 1.59E+04 9.95E+04

RU-106 1.36B+05 NO DATA 1.69E4+04 NO DATA 1.84E+05 1.43E+07 A4.29E+05

~ AG-110m- 1.69E+04 1.14E+04 9.14E+03 NO DATA 2.12E+04 5.48E+06 1.00E+05

— TE-125m 6.73E+03 2.33E+03 9.14E+02 1.92E+03 NO DATA 4.77E3+05 3.38E+04
_TE-127m 2.49E+04 8.55E+03 3.02E+03 6.07E+03 6.36E+04 1.48E+06 7.14E+04
TE-127 2.77E+00 9.51E-01 6.11E-01 1.96E+00 7.07E+00 1.00E+04 5.62E+04
TE-129m 1.92E+04 6.85E+03 3.04E+03 6.33E+03 5.03E+04 1.76E+06 1.82E+05

s TE-129 9.77E-02 3.50E-02 2.38E-02 7.14E-02 2.57B-01 2.93E+03 2.55E+04
TE-131m 1.34E+02 5.92E+01 5.07E+01 9.77E+01 4.00E+02 2.06E+05 3.0BE+05

TE-131 2.17E-02 8.44E-03 6.59E-03 1.70E-02 5.88E-02 2.05E+03 1.33E+03
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CPS-ODCM

BONE

TABLE 3.5-14 (continued)

INHALATION PATHWAY FACTORS - R, (CHILD)
{(mrem/yr per pCi/m’)

T.BODY

GI-LLI

ORGAN: LIVER THYROID KIDNEY LUNG

ISOTOPE - ' B ' -

TE~132 4.81E+02  2.72E+02 2.63E+02 3.17E+02 1.77E+03 3.77E+05  1.30E+05
I-130 8.18E+03 1.64E+04° 8.44E+03 1.85E+06 2,45E+04 NO DATA 5.11E+03
1-131 4.81E+04 4.81E+04 2.73E4+04 1.62E+07- 7,.88E+04 NO DATA 2.84E+03
I-132 © 2.12E+03 4,07E+03 1.88E+03 1.94E+05 6.25E+03 NO DATA __ 3.20B+03
I-133 1.66E+04 2.03E+04 7.70E+03 3.85E+06 3,38E+04 NO DATA 5.48E+03
I-134 1.178403 2.16E+03  9.95E+02 5.07E+04 3.30E+03 NO DATA 9.54E+02
I-135.  4.92E+03  8.73B+03 4.14E+03  7.92E+05 1.34E+04 NO DATA  4.44E+03
Ccs-134 6.51B+05  1.01E+06 2,25E+05 _ NO DATA 3.30E+05 1.21E4+05 3.85BE+03
CcS-136 6.51E+04 1,71E+05 1.16E+05 NO DATA 9.55E+04 = 1.45BE+04 4.18E+03 -
c8-137 9.70E+05  8.25E+05 1.28E+05 NO DATA 2.82E+05 1.04E3+05 3.62B103
CcS-138 6.33E+02 ' 8.40E+02 5.55E+02 NO DATA  6.22E+02 6.81E+01  2.70E+02
BA-139 1.84E+00 9.84E-04 5.37E-02 NO DATA 8.62E-04 S5.77E+03  5.77B+04
BA-140 7.40E+04  6.48E+01 4.33E+03 NO DATA 2.11E+01  1.74E+06 1.02E+05
BA-141 1.96E-01 1.09E-04 6.36E-03 NO DATA 9.47E-05 2.92E+03 2.75E+02
BA-142 5.00E-02 3.60E-05 2.79E-03 NO DATA 2.91E~05 1.64E+03 2.74E+00
LA-140 6.44E+02 2.25B+02 7.55E+01  NO DATA NO DATA 1.83E+05 2.26E+05
1A-142 1.30E+00 4.11E-01 1.29E-01 NO DATA NO DATA 8.70E+03  7.59E+04
CE~141 3.92E4+04 1.95E+05° 2.90E+03 NO DATA 8.55E+03  5.44E+05 5.66E+04
CE-143 3.66E+02 ~1.99E+02 2.87E101  NO DATA 8.36E+01 1.15E+05 1.27E+05
CE~-144 6.77E+06 2.12E+06 3.61E+05 NO DATA 1.17E4+06 1.20E+07 3.89E+05
PR-143 1.85E4+04 5.55E403  9.14E+02 NO DATA 3.00E+03  4.33E+05 9.73E+04
PR-144 5.96E-02 1.85E-02 3.00E-03 _NO DATA . 9.77E-03 1.57E+03 1.97E+02
ND-147 1.08E+04 8.73E+03 6.81E+02 NO DATA 4.81E+03 3.28E+05 8.21E+04
W-187 1.63E+01 = 9.66E+00 4.33E+00 NO DATA NO DATA 4.11E+04 - 9.10E+04
NP-239 4.66E+02  3.34E+01  2.35E+01 NO DATA  9.73E+01  5.81E+03  6.40E102
*1.12E+03

**Less than 3.70E-15
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CPS—ODCM
TABLE 3.5-15

INHALATION PATHWAY FACTORS - R'ipy (TEEN) ° Iﬁgﬁ
{(mrem/yr per uCi/m3) '
ORGAN: BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
ISOTOPBE - .
H-3 NO DATA 1.27E+03* 1.27E+03  1.27E+03 1.27E+03  1.27E+03  1.27BE+03
c-14 2.60E+04 4.87E+03 4.87E+03 -4.87E+03 4. 878403 A4.87E+03 4.87E+03
— NA-24 1.30E4+04 1.38E+04 1.38E+04 1.38E+04 1.38E+04 1.38E+04  1.3BE+04
P-32. 1.89E406 1.10E+05 7.16E+04 NO DATA NO DATA NO DATA 9,.28E+04
CR-51 NO DATA NO DATA 1.358402 7.50E+01 3.07E+01  2.10E+04 3.00E+03
MN-54 NO DATA 5.11E+04 8.40E+03 NO DATA 1.27E+04 1.98B+06  6.68E+04
o MN-56 NO DATA _ 1.70E+00 2.52E-01 NO DATA 1.79E+00  1.52E+04 5.74E+04
FE-55 3.34E404 2.38E+04 5.54E+03 NO DATA NO DATA 1.24E+05 6.39E+03
FE-59 1.59E+04 3.70E+04 1.43B+04 NO DATA NO  DATA 1.53E+06 1.78E+05
CO-58  .NO DATA 2.07E303  2.78E+03 NO DATA - NO DATA 1.34B8106 9.52E+04
- Cco-60 NO DATA 1.51E+04 1.98E+04 NO DATA NO DATA 8.72E+06 2.59E+05
NI-63 5.80E+05 4.34E+04 1.98E+04 NO DATA NO DATA 3.07E4+05 1.42E+04
NI-65 - 2.18E+00 2.93E-01 1.27E-01 NO DATA NO DATA 9.365+03 3.67BE+04
CcU-64 NO DATA 2.03E+00 8.48E-01 NO DATA 6.41E4+00 1.11E+04 6.14E+04
- ZN-65 . 3.86E404 1.34E+05 6.24E+04 NO DATA . 8.64E+04 1.24E+06  4.66E+04
ZN—-69 1.638-02 0.20E-02 6.46E-03 NO DATA 6.028-02 1.58E+03  2.85E+02
BR-83 NO DATA NO DATA 3.44E+02 NO DATA NO DATA NO DATA LT8E~-15%*
BR-84 NO DATA NO DATA 4.33E4+02 NO DATA NO .DATA NO DATA LTB8E-15
— BR-85 NO DATA NO DATA 1.83E+01 NO DATA NO DATA NO DATA LT8E-15
RB-86 NO DATA 1.90E+05 8.40E+04 NO DATA NO DATA NO DATA 1.77E+04
RB-88 - NO DATA 5.46E+02 2.72E+02 NO DATA NO DATA NO DATA 2.92E-05
RB-89 "NO DATA 3.52E+02  2.33E+02 NO DATA NO DATA NO DATA 3.38E-07
— SR-89 4.34E+05 NO DATA 1.25E+04 NO DATA  NO DATA 2.42E+06 3.71E+05
SR-90 1.08E+08 NO DATA 6.68E+06 NO DATA NO DATA  1.65E+07 _ 7.65E+05
SR-91 8.80E+01 NO DATA 3.51E+00 NO DATA NO DATA 6.0JE+04  2.59E+05
SR-92 9.52E+00 NO DATA 4.06E-01 NO DATA NO DATA  2.74E+04 . 1.19E+05
Y-90 2.98E+03 NO DATA 8.00E+01 NO DATA = NO DATA 2.93E+05 5.59E+05
Y-91m 3.70E-01 NO DATA 1.42E~02 NO DATA NO DATA 3.20E+03  3.02E+01
Y-91 6.61E+05 NO DATA 1.77E+04 NO DATA NO DATA 2.94E+06 4.09E+05
Y-92 1.47E+01 NO DATA 4.29E-01 NO DATA NO DATA 2.68E+04 1.65E+05
— Y-93 1.35E+02 NO DATA 3.72E+00 NO DATA NO DATA 8.32E+04 5.79E+05
ZR~-95 1.46E+05 4.58E+04 3.15E+04 NO DATA . 6.74E+04 2.69E+06 1.49E+05
ZR-97 1.38E+02 2.72E+01 1.26E+01 - NO DATA 4.12E+01 1.30E+05  6.30E+05
NB-95 1.86E+04  1.03E+04 5.66E+03 NO DATA 1.00E+04  7.51E+05 9.68E+04
- MO-99 NO DATA 1.69E+02 3.22E+01 NO DATA 4.11B4+02 1.54E+05  2.69E+05

TC-99m 1.38E-03 - 3.86E-03 4.99E~02 NO DATA 5.76E-02 1.15E+03 6.13E+03
TC-101 5.92E-05 8.40E-05 8.24E-04 NO DATA 1.52E-03 6.67E+02 8.72E-07
RU-103 2.10E+03 NO DATA 8.96E+02 NO DATA 7.43E4+03  7.83E+05 1.09E+05
- - _RU-105 1.12E+00 NO DATA 4.34E-01 NO DATA 1.41E+00 1.82E+04 9.04E+04
RU-106 9.84E+04 NO DATA 1.24E+04 NO DATA 1.90E+05 1.61E+07 9.60E+05
AG-110m 1.38E+04. 1.31E+04 7.99E+03 _ NO DATA 2.50E+04 6.75E+06 2.73E+05
TE-125m 4.88E+03 2.24E+03 6.67E+02 1.40E+03 NO DATA 5.36E+05 7.50E+04
"" TE-127m 1.80E+04 8.16E+03 2.18E+03 4.38E+03 6.54E+04 1.66B+06 1.59E+05
TE-127 2.01E+00 9.12E-01 4.42E-01 1.428+00 7.28E+00 1.12E+04 8.08E+04
TE-129m 1.39E+04 6.58E+03 2.25E+03 4.58E+03 5.19E+04 1.98E+06 4.05E+05
TE-129 7.10E-02 3.38E-02 1.76E-02 5.18E-02 2.66E-01 3.30E+03 1.62E+03
— TE-131m 9.84E+01 6.01E+01 4.02E+01 7.25E+01 4.39E+02 2.38E+05 6.21E+05
TE-131 1.58E-02 8.32E-03 5.04E-03 1.24E-02 6.18E-02 2.34E+03 1.51E+01
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CPS-0DCM

TABLE 3.5-15 {continued)

INHALATION PATHWAY FACTORS - R';,, (TEEN)
(mrem/yr per pCi/m’)

LIVER

T.BODY

THYROID

ORGAN: - BONE KIDNEY " LUNG GI-LLI
ISOTOPE .
TE-132 3.60E+02 2.90E+02 2.19E+02 2.46E+02 1.95E+03 4.49E+05 4.63E+05
I-130 6.24E+03 1.78E+04 7.17E+03 1.49B4+06 2.75E+04 RO DATA 9.12E+03
I-131 3.54E+04 4.91E+04 2.64E+04 1.46E+07 8.40E+04 NO DATA 6.49E+03 -

. I-132 1.59E+03 4.38E+03 1.58E+03 1.51E+05 6.92E+03 NO DATA 1.27E+03
I-133 1.22E+04 2.05E+04 6.22E+03 2.92E+06 3.59E+04 NO DATA 1.03E+04
I-134 8.88E+02 . 2.32E+03 8.40E+02 3.95E+04 3.66E+03 NO.DATA " 2.04E+01
I-135. - 3.70B+03 - 9.44E+03 3.49E+03 6.21E+05 1.49E+04 NO DATA 6.95E+03
CS-134 ‘5.02E+05 1.12E3+06 5. 49E+05 - .-NO DATA 3.75E+05 1.46B+05 9.76E+03
.CS-136 5.15E+04 1.94E+05 1.37E+05 NO DATA 1.10E+05 1.78E104 1.09E+04
Cs-137 6.70E+05_ 8.48E+05 3.11E+05 NO DATA 3.04E+05 1.21E305 8.48E+03
Cs-138 4.66E+02 8.56E+02 4.46B+02 NO DATA -6.62B+02 7.87E+01 2.70E-01
BA-139 1.34E4+00 9.44E-04 3.90E-02 NO DATA -‘8.88E-04 6.46E+03 6.45E403
BA-140 5.47E+04 6.70E+01  3.52E+03 NO DATA 2.28E+01 2.03E+06 2.29E+05
BA-141 1.42E-01 1.06E-04 4.74E-03 NO DATA 9.84E-05 3.29E+03 7.46E-04
BA-142 3.70E-02 3.70B-05 2.27E-03 NO DATA 3.14E-05 1.91E+03 4.79E-10
LA-140 4.79E+02 2.36E+02 6.26E+01 NO DATA NO DATA 2.14E+05 4.87E+05
LA-142 9.60E-01 4.25E-01 1.06E-01 NO DATA NO DATA 1.02E+04 1.20E+04
CE-141 . 2.84E+04 1.90E+04 2.17E+03 NO DATA 8.88E+03 . 6.14E+05 1.26E+05
CE-143 - 2,66E+02 1.94E+02 2.16E+01 NO DATA 8.64E+01 1.30E+05 2.55E+05
CE-144 4.89E+06 2.02E+06 2.62E+05 NO DATA 1.21E+06 1.34E+07 8.64E+05
PR-143 1.34E4+04 5.31E+03 6.62E+02 NO DATA 3.09E+03 4.83E+05 2.14E+05
PR-144 | 4.30B-02 1.76E-02 2.18E-03 NO DATA  1.01E-02 .1.75E+03 2.35E-04
ND-147 7.86E+03 -8.56E+03 5.13E+02 NO DATA 5.02E+03 3.72E+05 1.82E+05
W-187 1.20E+01 9.76E+00 3.43FE+00 NO DATA NO DATA 4.74E+04 1.77E+05
NP-239 3.38E+02 3.19E+01 1.77E+01 NO DATA.  1.00E+02  6.498+04  1.32E105.
*1.27E+03
**Less than 8.00E-15
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— CPS—0ODCM

TABLE 3.5-16

5
INHALATION PATHWAY FACTORS - R'jpy (ADULT) ° | */9
(mrem/yr per pCi/m3)
ORGAN: BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
- TISOTOPE : . g1-Lbl
H-3 NO DATA 1.26E+03* 1.26E+03 1.26E4+03 1.26E+03 1.26E+03 1.26E+03
c-14 1.82E1+04 3.41E+03 3.41E+03 3.41E+03 3.41E+03 3.41E+03° 3.41E+03
B NA-24 1.02E+04 - 1.02E+04 1.02E+04 1.02E+04 1.02E+04 1.02E+04 1.02E+04
p-32 1.32E4+06 - ‘7.71E+04 5.01E+04 NO DATA NO DATA NO DATA 8.64E+04
CR-51 NO DATA NO DATA 1.00E+02 5.95E+01 2.28E+01 1.44E+04 3.32E+03
MN-54 NO DATA 3.96E+04 6.30E+03 NO DATA 9.84E+03 1.40E+06 7.74E+04
. MN-56 NO DATA 1.24E+00 1.83E-01 NO DATA 1.30E+00 9.44E+03 2.02E+04
FE-55 2.46E+04 1.70E+04 3.94E+03 NO DATA  NO DATA  7.21E+04  6.03E+03
FE-59  1.18B4+04 2.78E+04 1.06E+04 NO DATA  NO DATA _ 1.02E+06 1.88E+05
co-58 NO DATA 1.58E+03 2.07E+03 NO DATA NO DATA 9.28E+05 1.06E+05
_ CcO-60 ‘WO DATA 1.15E+04 1.48E+04. NO DATA NO DATA 5.97E+06 2.85E+05
o NI-63 4.32B405 3.14E+04 1.45E+04 NO DATA NO DATA 1.78E+05 1.34EF+04
NI-65 1.54E+00 2.10E-01 9.12E-02 NO DATA NO DATA 5.60E+03 1.23E+04
CcU-64 NO DATA 1.46E+00 6.15E-01 NO DATA 4.62E+00 6.78E+03 4.90E+04
B ZN-65 3.24E+04 1.03E+05 4.66E+04 NO DATA 6.90E+04 8.64E+05 5.34E+04
ZN-69 3.3BE-02 6.51E-02 4.528-03 NO DATA 4.22E-02 9.20E+02 1.63E+01
BR-83 NO DATA NO DATA 2.41E+02 NO DATA NO DATA NO DATA 2.32E+02
BR-84 NO DATA NO DATA 3.13E+02 NO DATA NO DATA NO DATA 1.64E-03
_ BR-85 NO DATA NO DATA 1.28E+01 NO DATA NO DATA NO DATA LTBE-15%**
RB~86 NO DATA 1.35E+05 5.90B+04 NO DATA NO DATA NO DATA 1.66E+04
RB-88 NO DATA 3.87E+02 1.93E+02 NO DATA NO DATA NO DATA 3.34E8-09
RB-89 NO DATA 2.56E+02 1.70E+02 NO DATA NO DATA NO DATA 9.288-12
SR-89 3.04E+05 NO DATA 8.72E+03 NO DATA  NO DATA 1.40E+06 3.50E+05
SR-90 - 9.92E+07 NO DATA 6.10E+06 NO .DATA NO DATA 9.60E+06 7.22E+05
SR-91 6.19E+01 NO DATA 2.50E+00 NO DATA NO DATA 3.65E+04 1.91E+05
SR-92 6.74E+00 NO DATA 2.91E-01 NO DATA NO DATA 1.65E+04 4.30E+04
Y-90 2.09E+03 NO DATA 5.61E+01 NO DATA NO DATA 1.70E+05 5.06E+05
Y-91m 2.61E-01 NO DATA 1.02E-02 NO DATA NO DATA 1.92E+03 1.33E+00
Y-91 4.62E+05 NO DATA 1.24E+04 NO DATA NO DATA 1.70E+06 3.85E+05
Y-92 1.03E+01 NO DATA 3,02E-01 NO DATA NO DATA 1.57E+04 7.35E+04
- Y-93 9.44E+01 NO DATA 2.61E+00 NO DATA NO DATA 4.85E+04 4.22E+05
ZR-95 1.07E+05 3.44E+04 2.33E+04 NO DATA 5.42E+04 1.77E+06 1.50E+05
ZR-97 9.68E+01 1.96E+01 9.04E+00 - NO DATA 2.97E+01 7.87E+04 5.23E+05
NB-95 1.41E4+04 7.82E+03 4.21E4+03 NO DATA 7.74E+03 5.05E+05 1.04E+05
MO-99 NO DATA 1.21E+02 2.30E+01 NO DATA 2.91E+02 9.12E+04 2.48E+05

TC-99m 1.03E-03 2.91E-03 3.70E-02 NO DATA 4.42E-02 7.64E+02 4.16E+03
TC-101 4.18E-05  6.02E-05 5.90E-04 NO DATA 1.088-03 3.99E+02 1.09E-11
RU-103 1.53E+03 NO DATA 6.58E+02 NO DATA 5.83E+03 5.05E+05 1.10E+05
RU-105 7.90E-01 NO DATA 3.11E-01 NO DATA 1.02E+00 1.10E+04 4.82E+04
RU-106 6.91E+04 NO DATA 8.72E+03 NO DATA 1.34E+05 9.36E+06 9.12E1+05
AG-110m 1.08E+04 1.00E+04 5.94E+03 NO DATA 1.97B+04 4.63E+06 __3.02E+05
TE-125m 3.42E+03 1.58E+03 4.67E+02 1.05E+03 1.24E+04 3.14E+05 7.06E+04
TE-127m 1.26E+04 5.77E+03 1.578403 3.29E+03 4.58E1+04 9.60E+05 1.50E+05
TE-127 1.408+00 6.42E-01 3.10E-01 1.06E+00 5.10E+00 6.51E+03 5.74E+04
TE-129m 9.76E+03 4.67E+03 1.58E+03 3.44E8+03 3.66E+04 1.16E+06 3.83E+05
TE-129 4.98E-02 2.39E-02 1.24E-02 3.90E-02 1.87E-01 1.94E+03 1.57E+02
. TE-131lm  6.99E+01 4.36E+01 2.90E+01 5.50E+01 3.09E+02 1.46E+05 5.56E+05

TE-131 1.11E-02 5.95E-03 3.59E-03 9.36E-03 4.37E-02 1.39E+03 1.84E+01
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TABLE 3.5-16 (continued)

INHALATION PATHWAY FACTORS - R';,; (ADULT) ° ]5’/9;-5‘
(mrem/yr per pCi/m’) '
ORGAN:  BONE LIVER T.BODY THYROID  KIDNEY LUNG GI-LLI
TISCTOPE '

TE-132 2.60E+02 2.15E+02 1.62E+02 1.90E+02 1.46E+03 2.88E+05 5.10E+05
I-130 4.58E+03 1.34B+04 5.28E+03 1.14E+06 2.09E+04 . NO DATA 7.69E+03

1-131 2.52E+04 3.58E+04 2.05E+04 1.19E+07 - 6.13E+04 NO DATA - 6.28E+03
I-132 1.16E403 3.26E+03 1.16E+03 1.14E+05 5.18E+03 NO DATA 4.06E+02
I-133 . 8.64E+03 1.48E+04 4.52E+03 2.15E+06 2.58E+04 NO DATA 8.88E+03
I-134 . 6.44E4+02 1,73E+03 6.15B+02 2.98E+04 2.75E+03 NO DATA 1.01E+00
I-135 :2.68E+03 6.98E+03 2.57E+03 4.48E+05- 1.11E+04 NO DATA  5.25E+03

CS-134  '3.73B+05 - 8.48E+05 7.28E+05 NO DATA 2.87B4+05 9.76E+04  1.04E+04
CS-136 - 3.90B+04 - 1.46BE+05 - 1.10B+05 NO DATA 8.56E4+04 1.20E+04 = 1.17E+04
€5-137 4.78E+05 6.21B+05 4.28E4+05 . NO DATA 2.22E4+05 7.52E+04 8.40E+03
Ccs-138 3.31E+02 - 6.21E+02 3,24E+02 NO DATA 4.80B4+02 4.86E+01 1.86E-03
BA-139° 9.36B-01 6.66E-04 - 2.74E-02 NO DATA 6.22E-04 3.76E+03 8.96E+02
BA-140 3.90E404 4.90E+01 2.57E+03 NO DATA 1.67E+01 1.27E3+06 2.18E+05
BA-141 1.00E~-01 7.53E-05 3.36E-03 'NO DATA 7.00E-05 1.94E+03 1.16E-07
BA-142 2,.63E-02 2.70E-05 1.66E-03 NO DATA 2.298E-05 1.19E+03 1.57BE-16
LA-140 3.44E+02 1.74E+02 4.58E+01 NO DATA NO DATA 1.36E+05 . 4.58E+05
LA-142 6.83E-01 3.10E-01 7.72E-02 NO DATA NO DATA 6.33E+03 2.11E+03
CE-141 1.99E+04 1.358404 1.53E+03 NO DATA 6.26E+03  3.62E+05 1.20E+05
CE-143 . 1.86E+02 1.38E+02 1.53E+01 NO DATA 6.08E+01  7.98E+04 2.26E+05
CE-144 3.43E+06 1.43E+06 1.84E+05 NO DATA 8.48E+05 7.78E+06 8.16E+05
PR-143 9.36E+03  3.75E+03 4.64E+02 NO DATA 2.16E+03 2.81E+05 2.00E+05
PR-144 3.01E-02 1.25E-02 1.53E-03 NO DATA 7.05E-03 1.02E+03 2.15B-08 . —
ND-147  5.27E+03 6.10E+03 3.65E+02 - NO DATA - 3.56E+03 2.21E+05 1.73E+05 -
W-187 8.48E+00 7.08E+00 2.48E+00 NO DATA NO DATA 2.90E+04 - 1.55BE+05 i
NP-239 - 2.30BE+02 2.26E+01 1.24E+01 NO DATA __ 7.00E+01  3.76E+04  1.19E+05

*1.268E+03
**Less than 8.00E-15
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CPS—-ODCM

TABLE 3.5-17

KIDNEY

COW MILK PATHWAY.FACTORS - Ry, (INFANT)
(m’rem/yr per pCi/sec)

ORGAN: BONE LIVER T.BODY THYROID LUNG GI-LLI
ISOTOPE - B
H-3 NO DATA 2.3BE+03* 2.38E303* 2.38E+03* 2.38E+03* 2.38E+03* 2.38B+03*
c-14 3.23E+06* 6.89E+05* 6.89E+05* 6.89E+05* 6.89E+05* 6.89E+05* 6.89E+05*
NA-24 1.55E+07** 1.55E+07 1.55E+07 1.55E+07 1.55E+407 -~ 1.55E+07 1.55E+07
pP-32 1.60B+11 - 9.41E+09 6.20E+09 NO DATA NO DATA NO DATA - 2.16E+09
CR-51 NO DATA NO DATA 1.61E+05 1.05E+05 2.29B+04  2.04E+05 4.69E+06
-MN—-54 NO DATA 3.90E+07 8.84E+06 NO DATA 8.64E+06 NO DATA 1.438+07
MN-56 NO DATA 3.12E-02 5.39E-03 NO DATA 2.698-02 NO DATA 2.84E+00
FE-55 . 1.35E+08 8:.72E+07 2.33E+07 NO DATA NO DATA 4.26E+07 1.11E+07
FE-59 - 2.25E+08 3.92E+08 1.55E+08 . NO DATA NO DATA 1.16E+08 1.87E+08
" CO-58 NO DATA 2.43E+07 6.06E+07 - NO DATA. NO DATA NO DATA 6.05E+07
cO-60 NO DATA 8.82E+07 2.08E+08 NO DATA NO DATA NO- DATA 2.10E+08
NI-63- 3.50E+10 2.16E+09 1.21E+09 NO DATA NO DATA NO DATA 1.08E+08
NI-65 3.52E+00 3.98E-01 1.81E-01 - NO DATA NO DATA NO DATA 3.03E+01
CU-64 NO DATA 1.84E+05 8.52E+04 NO DATA 3.11E+05 NO DATA 3.78E+06
ZN-65 5.55E+09 1.91E+10 8.78E+09 NO DATA 9.23E+09 NO DATA 1.61E+10
ZN—-69 1.94E-11 3.49E-11 2.60E-12 NO DATA 1.45E-11 NO DATA 2.85E-09
BR-83 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
BR-84 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
BR-85 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
RB-86 NO DATA 2.23E+10 1.10E+10 ° NO DATA NO DATA NO DATA 5.70E+08
RB-88 NO DATA 1.88E-44 1.03E-44 NO DATA NO. DATA NO DATA 1.83E-44
RB-89 NO DATA 3.43E-52 2.36E-52 NO DATA NO DATA NO DATA 1.17E-52
SR—-89 . 1.26E+10 NO DATA 3.61E+08 NO DATA . NO DATA NO DATA 2.59E+08
SR-90 1.22E+11 NO DATA 3.10E+10 NO DATA NO DATA- NO DATA 1.52E+09
SR-91 2.71E+05 NO DATA 9.76E+03 NO DATA NO DATA NO DATA 3.20E+05
SR-92 4.68E+00 NO DATA 1.74E-01 NO DATA NO DATA NO DATA 5.05E+01
Y-90 6.83E+02 NO DATA 1.83E+01 NO DATA NO DATA NO DATA 9.43E+05
Y-91m 6.09E-19 NO DATA 2.08E-20 NO DATA NO DATA NO DATA 2.03E-15
Y-91 7.33E4+04 NO DATA 1.95E+03 NO DATA NO DATA NO DATA - 5.26E+06
Y-92 5.35E-04 NO DATA 1.50E-05 NO DATA NO DATA NO DATA 1.02E+01
Y-93 2.14E+00 NO DATA 5.83E-02 NO DATA NO DATA NO DATA 1.69E+04
ZR-95 6.82E+03 1.66E+03 1.18E+03 NO DATA 1.79E+03 NO DATA 8.2BE+05
ZR—-97 4.03E+00 6.96E-01 3.16E-01 NO DATA 7.01E-01 NO DATA 4.41E+04
NB-95 5.93E+05 2.44E+05 1.41E+05 NO DATA 1.75B+05 NO DATA 2.06E+08
MO-99 NO DATA 2.07E+08 4.04E+07 NO DATA 3.10E+08 NO DATA 6.83E+07
TC-9%m 2.75E+01 5.66E+01 7.29E+02 NO DATA 6.09E+02 2.96E+01 1.64E+04
TC-101 2.72E-59 3.42E-59 3.398-58 NO DATA 4.07E-58 1.87E-59 5.81E-57
RU-103 8.67E+03 NO DATA 2.92B+03 NO DATA 1.81E+04 NO DATA 1.06E+05
RU-105 8.00E-03 NO DATA 2.70E-03 NO DATA 5.88E-02 NO DATA 3.18E+00
RU-106 1.91E+05 NO DATA 2.38E+04 ° NO DATA 2.26E+05 NO DATA 1.45E+06
AG-110m 3.85E+08 2.81E+08 1.86E+08 NO DATA 4.02E+08 NO DATA 1.46E+10
TE-125m 1.51E408 5.05E+07 2.04E+07 5.08E+07 NO DATA NO DATA 7.19E+07
TE-127m 4.22E+08 1.40E+08  5.10E+07 1.22E+08 1.04B+09 NO DATA 1.70E+08
TE-127 6.31E+03 2.11E+403 1.39E+03 5.13E+03 1.58E+04 NO DATA 1.36E+05
TE-129m - 5.56E+08 1.91E+08 8.56E+07 °"2.14E+08 1.39E+09 NO DATA 3.32E+08
TE-129 2.71E-09 9.34E-10 6.33E-10 2.27E-09 6.75E~-09 NO DATA 2.17e-07
TE-131m 3.37E+06 1.36E+06 1.12E+06 2.75E4+06 9.35E+06 NO DATA 2.29E+07
TE-131 3.48E-32 1.29E-32 9.78E-33 3.11E-32 8.91E-32 NO DATA 1.41E-30
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e . TABLE":3.5-17 (coptinued)

COW MILK PATHWAY FACTORS = R, (INFANT)
(mmrem/yr per pCi/sec)

ORGAN: """ BONE LIVER " T.BODY *“ ' THYROID KIDNEY LUNG GI-LLI .
ISOTOPE ) . —
TE~132 '2.12E4+07  1.05B+07 9. 80E+06 1.55E+07 ~ 6.57E+07 NO 'DATA 3.89E+07

I-130 3.53E+06 7.76E+06  3.12BE+06 8.70E+08 8.53E+06 NO DATA 1.66E+06

I-131 _2.71E+09  3.19E+09  Y.40B+09 "1.05BE+12 3.73E+09 - NO DATA '1.14E+08 :

-I1-132 1.438+00 2.90E+00 1.03E+00 " 1.36E+02 3.24E+00 NO DATA 2.35E+00 —
I-133 3.63E+07 5.28E+07 1.55B+07 9.60E+09 6.21E+07 NO DATA 8.93E+06

‘T-134 - 1.64E-11 ' 3.36E-11 ' 1.20E-11 7.86E-10 3.76E-11 NO DATA 3.48E-11

I-135. ¢ 1.13E+05 2.24E+05  841BE+04 . 2.01E+07 = 2.50E+05 NO DATA 8.12E+04 ;

CS-134 . 3.65E+10 - 6.81E+10 -..6.88E+09 .- NO DATA - 1.75E+10- 7.19E+09. _1.85E+08 —

CS-136  1.97E+09 . 5.81E+09 . "2.17E+09 - NO DATA ‘2.31E409 - 4.73E4+08 8.82E+07

Cs~137 - 5.15E+10 - 6.03E+10 4 .27E+09  _NO DATA 1.62E+10 6.44E+09 1.89E+08

Cs-138 8.06E-23 1.31E~-22 - 6.35E-23 NO DATA 6.53E-23 1.02B-22 2.09E-22

BA-139 4.29E-07 2.84E-10° 1.24E-08 .NO DATA 1.71E-10 1.72E-10 2,72E-05

BA-140 . 2.45E+08 2.45E+05 1.26E+07 NO DATA 5.72E+04 1.50E+05 5.92E+07

BA-141 4.16E-45 2.85E-48 1.31E-46 NO DATA 1.71E-48 1.73E-48 5.08E-44

BA-142 2.32E-79 1.93E-82 1.14E-80 NO DATA 1.11E-82 1.17E-82 9.56E-79 :
- LA-140 4.05E+01 1.60E+01 4.11E+00 NO DATA NO DATA NO DATA 1.88E+05 —

LA-142 1.73E-10 6.34E-11 1.52E-11 NO DATA NO DATA NO DATA 1.08E-05

CE~141 4.34E+04 2.65E+04 3.12E+03 . NO DATA 8.17E+03 NO DATA 1.37E+07

CE=143 3.98E+02 - 2.64E+05 - 3.01E+01 NO DATA 7.69E+01 NO DATA 1.54E+06

CE-144 2.34E+06 9.56E+05 1.31E+05 NO DATA 3.87E+05 NO DATA - 1.34E408

PR-143 - 1.49E+03 5.56E+02 7.37E+01 NO DATA 2.07E+02 NO DATA 7.85E+05

PR-144 6.276-53 2.43E-53 . 3.16E~-54 NO DATA 8.79B-54 _NO DATA 1.13B-48

:

ND-147  8.79E4+02 9.03E+02 5.53E+01 NO DATA  3.48E+02 NO DATA  '5.72E+05 om
W-187 6.10E+04 4.24E+04 1.46E+04 NO DATA NO DATA  NO DATA  2.49E+06 - S
NP-239 3.64E+01 3.26E+00 1.84E+00 NO DATA - 6.49E+00 NO DATA _ 9.41E+02

*mrem/yr per pCi/m’ ' 8’/
*%] 55E+07 1%/9 57—
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TABLE 3.5—18

cow MILK PATHWAY FACTORS — RCipy (CHILD)
{m' mrem/yr per ucl/sec)

|54

ORGAN: BONE LIVER P BODY THYROID KIDNEY LUNG GI-LLI
ISOTOPE — A : - 327002
H-3 NO DATA 1.578+03* 1.57E+03> 1.57E+03* 1.57E+03* 1.57E+03* 1.57E+03%"
c-14 1.65E406%  3.20E+05* 3.20E+05* 3.29E+05% 3.29E+05* 3.29E+05% 3.29E+05*
NA-24 B.03E+06* 8.93E+06 8.93E+06 _ B8.93E+06 8.93E+06 8.93E+06 8. 93E+06
P-32 7.79E+10 3 GAET00 . 3.00E+09 NO DATA _ NO DATA  NO DATA  2.15E+03
CR-51 NO DATA NO DATA- 1.01E+05 5.63E+04 1.54E+04  1.03E+05  5.38E+06
MN—-54 NO DATA 2.10E+07 5.59E+06 NO DATA _ 5.88E+06 NO DATA  1.76E+07
MN-56 NO DATA 1 58E-02  2.80E-03 NO DATA _ 1.54B-02 . NO DATA  1.85E+00
~ FE-55 1,12B+08  5.94E+07 '1.84E+07 NO DATA  NO DATA 3.36B+07° '1.10E+07
- FE~59 1.20E+08 1.95E+08 . 9.71E+07 NO DATA _ NO DATA _ 5.65E+07 ~ 2.03E+08
COo-58 NO DATA 1-21E+07  3.71E+07 NO DATA _ NO DATA  NO DATA " 7.08E+07
Co-60 NO DATA 4.32E407 1.27E4+08 ~NO DATA  NO DATA  NO DATA =~ 2.39E+08
NI-63 2.97E+10 1.50E4+09 1.01E+09 NO DATA _ NO DATA _ NO DATA ~ 1.07E+08
NI-65 1.65E+00 1.56E-01 9.10E-02 NO DATA  NO DATA  NO DATA. 1.91E+01
cuU-64 NO DATA 7.40E+04 - 4.47E+04 NO DATA  1.79E+05 NO DATA 3.47E+06
ZN-65 4.13E+09 1.10E+10 6.83E+09 NO DATA 6.92E+09 NO DATA  1.93E+09
ZN-69 9.11E-12 1 32E-11  1.228-12 NO DATA _ 7.99E-12 NO DATA  8.30E-10
BR-83 NO DATA NO DATA  NO DATA  NO DATA  NO DATA  NO DATA  NO DATA
BR-84 NO DATA NO DATA  NO DATA  NO DATA __ NO DATA _ NO DATA  NO DATA
BR-85 NO DATA No DATA  NO DATA _ NO DATA  NO DATA'  NO DATA  NO DATA .
RB-86 NO DATA 8.78E+09 5.40E+09 NO DATA  NO DATA  NO DATA  5.65E+08
RB-88 NO DATA 7.16E-45 4.98E-45 NO DATA _ NO DATA  NO DATA = 3.51E-46
RB-89 NO DATA 1 A0E-52 1.258-52 NO DATA _ NO DATA  NO DATA  1.22BE-54
SR-89 " 6.63E+09 NO DATA  1.89E+08 NO DATA  NO DATA . .NO DATA  2.57E+08
SR-90 1.12E+11 NO DATA  2.84E+10 NO DATA _NO DATA  NO DATA  1.51E+09
SR-91 1.30E+05 No DATA  4.89E+03 NO DATA _ NO DATA  NO DATA  2.86E+05
SR-92 2.20E+00 NO DATA  8.83E-02 NO DATA. NO DATA  NO DATA  '4.17E+01
Y-90 3.23E+02 NO DATA  B8.65E+00 NO DATA _ NO DATA _ NO DATA  9.20E+05
Y-91m 2.8BE-19 N6 DATA  1.05E-20 NO DATA _ NO DATA  NO DATA  5.63E-16
Y-91 3.90E+04 NO DATA  1.04E+03 NO DATA  NO DATA  NO DATA  5.20E+06
Y-92 2.53E-04 NO DATA  7.23E-06 NO DATA _ NO DATA  NO DATA  7.30E+00
Y-93 1. 01E+00 NG DATA  2.76E-02 NO DATA _ NO DATA  NO DATA  1.50E+04
ZR-95 3.84E+03 8.44E+02 7.51E+02 NO DATA  1.21E+03 NO DATA  8.80E+05
ZR-97 1.92E+00 2.78E-01 1.64E-01 NO DATA _ 3.99E-01 NO DATA  4.21E+04
NB-95 3.18E+05 1 34E105 8.84E04 NO DATA _ 1.16B+05 NO DATA  2.25E+08
MO-99 NO. DATA 3.15E+07 2.02E407 NO DATA  1.74E+08 NO DATA  6.74E+07
TC-99m  1.32E+01 2. 58E+01 A4.28E+02 NO DATA _ 3.75E+02  1.31E+01 1.47E+04
TC-101  1.28E-59 1 345-59  1.70E-58 NO DATA _ 2.20B-58 7.08E-60  4.26E-59
RU-103  4.29E+03 NO DATA  1.65E403 NO DATA  1.08E+04 NO DATA  1.11E+05
. RU-105  3.80E-03 NO DATA  1.38E-03 NO DATA  3.34E-02 NO DATA  2.48E+00
RU-106  9.25E+04 No DATA  1.15E104 NO DATA  1.25E+05 NO DATA  1.44E+06
AG-110m 2.09E+08 1.415+08 1.13E+08 NO DATA  2.63E+08 NO DATA  1.68E+10
TE-125m  7.39E+07 2. 00BE+07 9.85E407 2.07E+07 NO DATA  NO DATA  7.13E+07
TE-127m  2.08E+08 5.61E+07  2.47E+07  4.98BE+07 5.94E+08 NO DATA 1.69E+08
TE-127 . 2.97E+03 8. 01E+02 6.37E+02 2.06E+03  8.45E+03 NO DATA  1.16E+05
TE-129m 2.71E+08 7.58E+07 4.21E+07 8.74E+07 7.97E+08 NO DATA  3.31E+08
TE-129  1.2BE-09 3 57510 3.04E-10 0.12E-10 3.74E-09 NO DATA  7.96E-08
TE-131m 1.60E+06 5 538405 5.88E+05 . 1.14E+06  5.35E4+06 NO DATA  2.24E+07
TE-131- 1.64E-32 5.01E-33 4.89E-33 1.26E-32 4.97E-32 NO DATA 8.63E~-32
CLINTON-1 3-76 Rev.18-8/99



CPS—ODCM

BONE

COW MILK PATHWAY FACTORS -

TABLE 3.5-18 (continued)

(mzmrem/yr per uCi/sec)

~ T.BODY

LUNG

R%p; (CHILD)

| Y5

GI-LLI

ORGAN: LIVER THYROID KIDNEY

ISOTOPE - 4

TE-132 1.03E407 4.56E+06 5.51E+06 6.64E+06 4.23E+07 NO DATA _ 4.59E407
I-130 1.72E+06  3.47E+06 1.79E+06 3.82E+08 5.19E+06 NO DATA 1.62E+06
I-131 1.30E409 1.31E+09 - 7.44E+08 A4.33E+11 2.15E+09 NO DATA 1.17E+08
-1-132 6.91E-01 " 1.27B4+00 5.84E-01 5.89E+01  1.94E+00 NO DATA 1.49E+00
I-133 1.72E+07 2.12E+07 8.03E+06 3.94E+09 3.54E+07 .NO DATA 8.56E+06
I-134 7.92E-12 1.47B-11 . 6.77E~-12  3.38E-10 2.25B-11 NO DATA  9.75E-12
I-135 - 5.43E+04 9.77B404 4.62E+04 8.56E+06 1.50E+05 NO DATA  7.44E+04
CcsS-134 2.27E+10  3.72E+10 7.85E+09 NO DATA . 1.15E+10 -4.14E+09 . 2.01E+08
€5-136 1.01E+09  2.78E+09 1.80E+09 NO DATA  1.48E+09 2.21E+08  9.76E+07
C5-137 3.23E+10 3.09E+10 4.56E+09 NO DATA 1.01E+10 3.63E+09 1.94E+08
CS-139 3.82E-23 5.31E-23 3.37E-23 NO DATA 3.74E-23 4.02B-24 2.45E-23
BA-139  2.01E-07 1.08E-10 5.84E-09 NO DATA 9.39E-11 6.33B-11 1.16E-05
BA~-140  1.18E+08 1.03E+05 6.84E+06 NO DATA 3.37E+04  6.12E+04 5.94E+07
BA-141 1.96E-45. 1.10E-48 - 6.38E-47 NO DATA - 9.50E-49 6.45E-48 1.12E-45
BA-142 1.10E-79 7.93E-83 6.15E-81 NO DATA 6.41E-83 4.66E-83 1.44E-81
LA-140 1.94E+01  6.78E+00 2.11E+00 NO DATA _ NO DATA _ NO DATA  1.89E+05
LA-142 8.23E-11 2.62BE-11 8.21E-12 NO DATA NO DATA  NO DATA 5.20E-06
CE-141 = 2.19E+04 1.09E+04 1.62E+03 NO DATA 4.78E+03  NO DATA 1.36E+07
CE-143 1.87E+02 . 1.02E+05 1.47E+01 NO DATA 4.26E+01 NO DATA 1.49E+06
CE~144 1.63E+06 5.10E+05 B8.68E+04 NO DATA 2.82E+05 NO DATA 1.33E+08
PR-143° 7.19E4+02 2.16E+02 3.57E+01  NO DATA'  1.17E+02 NO DATA  7.76E+05
PR-144 ~ 2.94B-53 9.10E-54 . 1.48E-54 NO DATA 4.81E-54 NO DATA~ 1.96E-50
ND-147 4.44E+02 3.59E4+02 2.78E+01 NO DATA 1.97E+02 NO DATA 5.69E405
W-187 ~2.88E+04 1.71E+04 7.66E+03 NO DATA  NO DATA  NO DATA  2.40E+06
NP-239 1.72E401  1.24E+00 8.69E-01 NO DATA - 3.58E+00 NO DATA 9.15E+04
*mrem/yr per-pCi/m’

**8.93E+06 ‘
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CPS-0ODCM
TABLE 3.5-19

COW MILK PATHWAY FACTORS — RSy (TEEN) . 1977?
(m’mrem/yr per pCi)
- ORGAN: BONE LIVER T.BODY THYROID  KIDNEY LUNG GI-LLI
ISOTOPE S
H-3 . NO DATA  9.92B+02* 9.02E+02* 9.92E+02* 9.92E+02% 9.92E+02* 9.92E+02*
c-14 6.70E+05* 1.34E+05% 1.34E+05* 1.34E+05* 1.34E+05* 1.34E4+05* 1.34E+05*
o NA-24 4.29E+06% 4.29E+06 4.29E+06 _ 4.20E+06.  4.29E+06 4.29E+06 4.29E+06
P-32 3-15B+10 1.95E+00  1.22E+09 NO DATA  NO DATA  NO DATA  2.64E+039
CR-51 NO DATA = NO DATA  5.00E+04 2.78E+04 1.10E+04  7.14E+04  8.41E+06
. MN-54 NO DATA  1.40B+07 2.78E+06 NO DATA  4.19E+06 NO DATA  2.88E+07
- MN-56 NO DATA __ 7.32E-03  1.30E-03 NO DATA  9.26E-03  NO DATA 4.82E-01.
FE-55 4.46E+07 3.16E+07 = 7.38E+06 NO DATA  NO DATA  2.01E+07  1.37E407
FBE-59 5.185+07 1.21E+08 4.67E+07 NO DATA  NO DATA _ 3.81E+07 2.68E+08
€o0-58 N0 DATA  7.98E+06  1.B4E+07 NO DATA  NO DATA NO DATA - 1.10E+08
~ . co-60 . NO DATA 2.78B+07 6.26B+07 NO DATA  NO DATA  NO DATA 3.62E+08
NI-63 1.18E+10 8.34E+08 4.00E+08 NO-DATA _ NO DATA  NO DATA  1.33E+08
NI-65 €.79E-01 _ 8.67E-02 3.95E-02 NO DATA  NO DATA  NO DATA 4.70E+00 -
CU-64 =~ NO DATA  4.20E+04 1.97E+04 NO DATA  1.06E+05 NO DATA 3.26E+06
. ZN-65  2.11E+09 7.32E+09  3.41E+09 NO DATA _ 4.68E+09 NO DATA 3.10E+09
ZN-69 3.90B-12  7.06E-12 4.94B-13 NO DATA  4.61E-12 NO DATA 1.30E-11
BR-83 NO DATA  NO DATA  NO DATA  NO DATA  NO DATA  NO DATA  NO DATA
BR-84 NO DATA NO DATA NO DATA _NO PATA  NO DATA  NO DATA NO DATA
- BR-85 NO DATA __ NO DATA _ NO DATA  NO DATA  NO DATA  NO DATA  NO DATA
RB-86 NO DATA  4.74E+09 2.23E+09 NO DATA  NO DATA  NO DATA 7.01E+08
- RB-88 NO DATA  3.90E-45 2.08E-45 NO DATA  NO DATA _ NO DATA 3.34E-52
RB-89 NO DATA _ 7.98E-53 5.64E-53 NO DATA  NO DATA  NO DATA 1.22E-61
- SR-89 2.68E+09 NO DATA 7.67E+07 NO DATA  NO DATA  NO DATA 3.19E408
SR-90 6.62E+10 NO DATA 1.64E+10 NO DATA - NO DATA  NO DATA 1.86E+09
SR-91 5.27E+04 NO DATA 2.10E+03 NO DATA  NO DATA  NO DATA 2.39E+05
SR-92 . 9.03E-01 NO DATA  3.85B-02 NO DATA  NO DATA  NO DATA 2.30E+01
¥-90 1.31E+02 NO DATA 3.53E4+00 NO DATA  NO DATA  NO DATA 1.08E+06
Y-91m 1.18E-19 NO DATA 1.49E-21 NO DATA  NO DATA  NO DATA 5.55E-18
Y-91 . 1.58E+04 NO DATA 4.24E+02 NO DATA - NO DATA  NO DATA 6.48E+06
Y-92 1.03E-04 NO DATA 2.97E-06 NO DATA  NO DATA  NO DATA 2.82E+00
*“ Y-93 2.10E-01 NO DATA 1.12E-02 NO DATA  NO DATA  NO DATA 1.25E+04
ZR-95 1.65E+03 5.20E+02 3.58E+02 NO DATA  7.65E+02 NO DATA 1.20E+06
ZR-97 7.87B-01 1.56E-01 7.17E-02 NO DATA _ 2.36E-01 NO DATA 4.22E+04
NB-95 1.41E+05 7.81E+04 4.30E+04 NO DATA  7.57E+04 NO DATA 3.34E+08
- MO-99 NO DATA  4.46E+07 8.50E+06 NO DATA  1.02E+08 NO DATA 7.98E+07

TC~99m 5.74E+00 1.60E+01 2.08E+02 NO DATA 2.39E+02 8.89E+00 1.05E+04
TC-101  5.22E-60 7.42E-60 7.29E-59 NO DATA 1.34E-58 4.52E-60 1.27E-66
RU-103 1.81E+03 NO DATA 7.73E+02 NO DATA 6.378403 NO DATA 1.51E+05

= RU-105 1.56E-03 NO DATA 6.06E-04 NO DATA 1.97E-02 NO DATA 1.26E+00
- RU-106 3.75E+04 NO DATA 4.73E+03 NO DATA 7.23E+04 NO DATA 1.80E+06
AG-110m 9.64E+07 9.12E+07 5.55E+07 NO DATA 1.74E+08 NO DATA 2.56E+10°
TE-125m —.3.01E+07 1.08E+07 4.02E+06 B8.41E+06 NO DATA NO DATA 8.88E+07
TE-127m  8.43E+07 2.99E+07 1.00E+07 2.01E+07 3.42E+08 NO DATA 2.10E+08

TE-127 1.21E4+03 4.28E+02 2.60E+02 8.33E+02 4.89E+03 NO DATA 9.33E+04
TE-129m 1.10E+08 4.09E+07 1.74E+07 3.56E+07 4.61E+08 NO DATA 4.14E+08

TE-129 5.18E-10 1.93E-10 1.26E-10 3.70E-10 2.17E-09 NO DATA 2.83E-09
TE-131m 6.56E+05 3.15E+05 2.63E+05 4.73E+05 3.28E+06 NO DATA 2.53E+07

TE-131 6.70E-33 2.76E-33 2.09B-33 5.16E-33 2.92E-32 NO DATA 5.50E-34
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CPS-0DCM

ORGAN:

b
1

TABLE 3.5-19 (continued)

COW MILK PATHWAY FACTORS - RS, (TEEN)
(m’mrem/yr per pCi/sec)

LIVER

KIDNEY

T.BODY

BONE " THYROID LUNG GI-LLI

ISOTOPE : -
TE-132 4.29E+06 2.72E+06 2.56E+06 2.87E+06 2.61E+07 . NO DATA 8.61E+07
I-130 7.33E+05 2.12E4+06 8.47E+05 1.73E+08 3.27E+06 NO DATA 1.63E+06
I-131 5.36E+08 7.50E+08 4.03E+08 2.19E+11 1.29E+09 NO DATA 1.48E+08

-I-132 2.90E-01 7.59E-01 2.72E-01 2.56E+01 1.20B4+00 NO DATA 3.31E-01
1-133 7.06E+06 1.20E+07 3.65E+06 1.67E+09 2.10E+07 NO DATA 9,06E+06
I-134 3.34E~-12 8.86E-12 3.182-12 1.48E-10 1.40BE-11 = NO DATA 1.17E-13
I-135  2.29E+04 5.90E+04 2.10E+04  3.80E+06  9.32E+04 . NO DATA  6.54E+04
CS-134 ' 9.79E+09. 2.30E+10 1.07B+10 NO DATA 7.32E+09 . 2.80E+09 2.87E+08
CcS-136 4.48E+08 1.76E4+09 .1.18E+09 NO DATA - 9.59E+08 1.51E+08 1.42E+08
GS-137 1.33B+10 1.77E+10 -~ 6.18E+09 - NO DATA 6.03E+09 2.34E+09 2.52E+08
Ccs-138 1.58E-23 3.03E-23 1.51E-23 NO DATA 2.23E-23 2.60E~24 1.37E~26"
BA-139 8.20B-08 5.77E-11 2.398-09 NO DATA 5.44E-11 - 3.98E-11 7.31BE-07
BA-140 .. 4.85BE+07 5.95E+04 3.13E+06 NO DATA 2.02E+04 - 4.00E+04  7.49E+07
BA-141 7.98E-46 5.96E-49 2.67E-47 NO DATA 5.53E-49 4.08E-49 1.70E-51
BA-142 4.54E-80 4.54E-83 2.80E-81 NO DATA 3.85BE-83 3.02E-83 1.40E-91
LA-140 8.11E+00 3.98E+00 1.06E+00 NO DATA NO DATA NO DATA 2.29E+05
LA-142 3.42E-11 1.52E-11 3.788-12 NO DATA NO DATA NO DATA 4.62E-07
CE-141 8.8884+03 5.93E+03 6.81E+02 NO DATA 2.79E+03 NO DATA 1.70E+07
CE-143 7.64E+01 5.55E+04 6.21B+00 NO DATA  2.49E+01  NO DATA 1.67E+06
CE-144 '6.61E+05 2.73E+05 3.55E+04 NO DATA 1.63B+05 NO DATA 1.66E+08
PR-143 2.91E+02 1.16E+02 1.45E+01 NO DATA 6.75E+01 - NO DATA 9.57E+05
PR-144 ~ 1.19E-53 4.88E-54 6.04E-55 - NO DATA 2.80E-54 NO DATA 1.31E-56
ND-147 1.81E+02 1.97E+02 1.18E+01 NO DATA ~ 1.16BE+02 NO DATA  7.10E+05
W-187 1.19E+04 9.72B+03 - 3.41E+03 NO DATA NO DATA NO DATA 2.63E+06
NP-239 6.99B+00° 6.59E-01 3.66BE-01 NO DATA - 2.07E+00 NO DATA 1.06E+05
*mrem/yr per pCi/m’
**4 29E+06
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- CPS—-ODCM
TABLE 3.5-20

. | .
COW MILK PATHWAY FACTORS — RS,y (ADULT) | /?7
(m’mrem/yr per nCi/sec)

ORGAN: BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
ISOTOPE .
H-3 NO DATA 7-62E102* 7.62E+02* 7.62E+02* 7.62E+02* 7.62E+02* 7.62E+02*
— c-14 3.63E+05* 7.26B+04* 7.26B+04* 7.26E+04* 7.26E+04* 7.26E+04* 7.26E+04*
NA-24 2.46E+06** 2.46BE+06  2.46EH06 2.46E+06 2.46E+06 2.46E+06 2.46E+06
pP-32 1,71E+10 1.06E+09 - .6.61E+08 NO DATA NO DATA NO DATA 1.92E+09
CR-51 NO DATA NO DATA 2.85E+04 1.70E+04 6.27E+03  3.78E+04 7.16E+06
— MN-54 NO DATA 8.41E+06 1.60E+06 NO DATA 2.50E+06 NO DATA - 2.58E+07
MN-56 NO DATA 4.14E-03 7.34E-04 NO DATA 5.26E~03 NO DATA 1.32E-01 -
FE-55 . 2.51E+07 1.73E+07 4.04E+06- NO .DATA NO DATA 9.68E+06 9.95E+06
FE-59 2.97E+07 6.99E+07 2.68E+07 NO DATA NO DATA 1. 95E+07 2.33EB108
— Co-58 NO DATA 4.72E+06 = 1.06E+07 NO DATA NO DATA NO DATA - 9.57B+07
co-60 NO DATA 1.64E+07 3.62E+07 NO DATA NO DATA NO DATA - 3.08E+08
NI-63 6.73E+09 4.67B+08 . 2.26E+08 NO DATA NO DATA NO DATA 9.74E+07
NI-65 3.70E-01 4.81E-02 2.198-02 NO DATA NO DATA NO DATA 1.22E+00
— CU-64 NO DATA 2.36E+04 1.11E+04 NO DATA 5.94E+04 NO DATA 2.01E+06
ZN-65 1.37E+09 4.37E+09 1.98E+09 NO DATA 2.93E+09 NO DATA 2.75E+09
ZN-69 2.01E-12 3.84E-12 2.67E-13 NO DATA 2.50E-12 NO DATA 5.77E-13
BR-83 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA - NO DATA
- BR-84 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
BR-85 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
RB-86 NO DATA 2.60E+09 1.21E+09 NO DATA NO DATA NO DATA 5.12E+08
RB-88 NO DATA 2.15E-45 1.14E-45 NO DATA NO DATA NO DATA . 2.97E-56
. RB-89 NO DATA 4.49E-53 3.16E-53 NO DATA NO DATA NO DATA 2.61E-66
SR-89 1.45E+09 NO DATA 4.16E+07 NO DATA NO DATA NO DATA 2.33E+08
SR-90 4.68E+10 "NO DATA 1.15E+10 NO DATA NO DATA NO DATA 1.35E+09
SR-91 2.87E+04 NO DATA 1.16E+03 NO DATA NO DATA NO DATA 1.37E+05
SR-92 4.92E~-01 NO DATA 2.13g-02 NO DATA NO DATA NO DATA 9.76E+00
¥Y-90 7.10E+01 NO DATA 1.90E+00 NO DATA NO DATA NO DATA 7.53E+05
Y-91m 6.42E-20 NO DATA 2.49E-21 NO DATA NO DATA NO DATA 1.89E-19
Y-91 8.60E1+03 NO DATA 2.30E+02 NO DATA NO DATA NO DATA 4.73E+06
_ Y-92 5.57E-05 NO DATA 1.63E-06 NO DATA NO DATA NO DATA 9.75E-01
Y-93 2.22E-01 NO DATA 6.12E-03 NO DATA NO DATA NO DATA 7.03E+03
ZR-95 9.45E+02 3.03E+02 2.05E+02 NO DATA 4.76E+02 NO DATA 9.61E+05
ZR-97 4.32E-01 8.71E-02 3.98E-02 NO DATA 1.32B-01 NO DATA 2.70E+04
. NB-95 8.25E1+04 4.59E+04 2.47E1+04 NO DATA 4.54E+04 NO DATA 2.79E+08
MO-99 NO DATA 2.48E+07 4.72E+06 NO DATA 5.61E+07 NO DATA 5.74E+07

TC-99m 3.31E+00 9.35E+00 1.19E+02 NO DATA 1.42E+02 4.58E+00 5.53E+03
TC-101 2.85E-60 4.11E-60 4.03E-59 NO DATA 7.41E~-59 2.10E-60 1.24E-71
RU-103 1.02E+03 NO DATA 4.39E+02 NO DATA 3.89E+03 NO DATA 1.19E+05
_RU-105 8.52E-04 NO DATA  3.36E-04 NO DATA 1.10E-02 NO DATA 5.21E-01
RU-106 2.04E+04 NO DATA 2.58E+03 NO DATA 3.94E+04 NO DATA 1.32E+06
AG-110m 5.82E+07 5.39E+07 3.20E+67 NO DATA 1.06E+08 NO DATA 2.20E+10
— TE-125m 1.63E+07 5.91E+06 2.19E+06 4.91E+06 6.64E+07 NO DATA 6.52E+07
TE-127m  4.58E+07 1.64E+07 5.58E+06 1.17E+07 1.86E+08 NO DATA 1.53E+08

.TE-127 6.52E4+02 - 2.34E+02 1.41E+02 4.83E+02 2.65E+03 NO DATA 5.14E+04
TE-129m 6.01E+07 2.24E+07 9.52E+06 2.07E+07 2.51E+08 NO DATA 3.03E+08

— TE-129  2.82E-10 1.06E-10 6.86E-11 2.16E-10 1.18E-09 NO DATA 2.12E-10
TE-131m 3.60E+05 1.76E+05 1.47E+05 2.79E+05 1.78E+06 NO DATA 1.75E+07

TE-131 3.68E-33 1.54B-33 1.16E-33 3.03E-33 1.61E-32 NO DATA 5.22E-34
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CPS-0ODCM

TABLE 3.5-20 (contlnued)

COW MILK PATHWAY FACTORS - R%,, (ADULT) 17%7
{m’mrem/yr per pCi/sec)
. . X "\

ORGAN: BONE . LIVER. T.BODY . THYROID KIDNEY LUNG GI-LLI
ISOTOPE . :

TE~132 2.41E+06 1.56E+06 1.46E+06 1.72B+06 1.50B+07 NO DATA 7.36E+07
I-130 4.16E+05 1.23E+06 4.84E+05 1.04E+08 1.91E+06 NO DATA 1.06E+06
I1-131 - 2.97E+08 4.24E+08 2.43E+08 . .1.39E+11 7.27E+08 NO DATA 1.12E+08
I-132 1.65E-01 4.40BE-01 1.54E-01 1.54E+01° 7.02E-01 NO DATA 8.27E-02
1-133 3.86E+06 6.72E+06 2.058+06 9.87E+08 1.17E+07 NO DATA 6.04E+06
I-134 1.89~12 5.13E-12 1.83e~12 8.88E-11 . 8.15B-12 NO DATA 4.47E~-15
I-135 1.29E+04 3.39E4+04 1.25B+04 2.23B+06 5.43E+04 NO DATA 3.83R+04°

cs-134 5.67E4+09  1.35B+10 . 1.10E+10 NO DATA 4.37E+09 1,45E+09 2.36E+08
¢sS-136 2.6AF+08 - 1.04E+09 7.49E+08. NO DATA- . 5.79B+08 7.94E+07 1.18E+08
€5-137 7.39E+09-. - 1.01E+10 6.62E+09 NO DATA  3.43E+09 1.14E+09 1.96E+08.
Ccs-138 8.69E~24 1.72E-23 8.50B~-24 NO DATA 1.26E-23 1.24E-24 7.32E-29
BA-139 4.43E-08 3.16E-11 "1.30E-09 NO DATA" 2.95E-11 1.79E-11 7.86E-08
BA-140 2.72E+07 3.42E+04 ° 1.78E-06 NO DATA 1.16E+04 1.96BE+04 5.60E+07
BA-141 4.33E~46 3.27E-49 1.46E-47 NO DATA 3.04E-49 1.86E-49 2.04E-55
BA-142 2.51E-80 2.58E-83 1.58E-81 NO DATA 2.18E~-83 1.46E-83 3.54E-98-
LA-140 4.53E+00 2.28E+00 6.03E~-01 NO DATA NO DATA NO DATA  1.67E+05
LA-142 °~ 1.89E-11 8.61E-12 2.15E-12 NO DATA -NO DATA NO DATA  6.29E-08
CE~-141 4.84E+03 3.27E+03 3.71E4+02 NO DATA 1.52E+03 NO DATA  1.25E+07
CE-143 4.16E+01 3.07E+04 3.40E+00 NO DATA 1.35E+01 NO DATA  1.15E+06
CE-144 3.58E+05 1.50E+05 1.92E+04 NO DATA 8.87E+04 NO DATA  1.21E+08
PR-143 1.58E+02 6.35E+01 7.84E+00 NO DATA 3.66E+01 NO DATA  6.93E+05
PR-144 " 6.47E-54 2.69E-54 3.29E-55 NO DATA 1.52E-54 NO DATA  9.31E-61
ND-147 9.44E+01 1.09E+02 6.53E+00 NO DATA 6.38E+01 NO DATA  5.24E+05

) o
Ww-187 . 6.50E+03 5.43E+03 1.90E403 NO DATA NO DATA NO DATA  1.78E+06 '
NP-239 3.678+00 3.60E-01 "1.99B-01 NO DATA - 1.12E+00 NO DATA 7.39E4+04
* s 03 &
mrem/yr per puCi/m . /97
**2 . 46E+06 ’
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- CPS-ODM _
TABLE 3.5-21

. | 7194
GOAT MILK PATHWAY FACTORS - R,y (INFANT) . | l7
(m’rem/yr per pCi/sec)
- ORGAN: BONE LIVER . T.BODY THYROID  KIDNEY LUNG GI-LLI
ISOTOPE . -
H-3 NO DATA - 4.86E+03* 4.86E+03* 4.86E+03* -4.86E+03* 4. 86E+03* 4.86E+03*
c-14 3.23E+06* 6.89E+05* 6.89FE+05* 6.89B+05* 6.89E+05* 6.89E+05* 6.89E+05*
— . NA-24 1.87E+06** 1.87E+06 1.87E+06 1.87E+06 1.87E4+06 1.87E+06 1.87E+06
P-32 1.90E+11 1.12E+10 7.46E+09 NO DATA NO DATA NO DATA 2.58E8+09
-CR-51 NO DATA NO DATA 1.93E+04 1.26E+04 2.75E+03 2.45E+04 5.63E+05
MN-54 NO DATA 4.68E+06 1.06E+06 NO DATA 1.04B+06 NO DATA 1.72E+06
~— MN-56 NO DATA 3.75E-03 6.46E-04 NO DATA 3.22E-03 NO DATA 3.40E-01
- FB-55 1.75E+06 1.13E+06 3.02BE+05 NO DATA NO DATA 5.53E+05 1.44E+05
FE-59 2.91E+06 5.08E+06 2.00E+06 NO. DATA NO DATA . 1.50BE+06 2.43E+06
T - CO-58 NO DATA 2.90E+06 7.24E+06 NO DATA NO DATA NO DATA 7.23E+06
~— cCO-60 . . NO DATA 1.06E+07 2.49E+07 NO DATA 2 NO DATA NO DATA . . 2.51E+07 -
NI-63 4.19E+09 2.59E+08 1.45E+08 NO DATA NO DATA NO DATA 1.29E+07
NI-65 4.20E-01 4.76E-02 2.168-02 NO DATA NO DATA NO DATA 3.62E+00
cU-64 NO DATA 2.04E+04  9.45E+03 NO DATA 3.45E+04 NO DATA 4.19E+05
— ZN-65 6.64E+08 2.28E+09 1.05E+09- NO DATA 1.10E+09 NO DATA 1.92E+09
Z2N-69 2.32E-12 4.18E-12 3.11E-13 NO DATA 1.74E-12 NO DATA 3.41E-10
BR-83 NO DATA NO DATA  NO DATA NO DATA  NO DATA  NO DATA  NO DATA
BR-84 NO DATA NO DATA NO DATA NO DATA NO DATA  NO DATA  NO DATA
— . "BR-85 NO DATA NO DATA __ NO DATA _ NO DATA  NO DATA  NO DATA  NO DATA
RB-86 NO DATA 2.65E+09 1.31E+09 NO DATA  NO DATA  NO DATA 6.79E+07
RB-88 NO DATA 2.25E-45 1.23E-45 NO DATA  NO DATA __ NO DATA 2.19E-45
RB-89- NO DATA 31.098-53 2.82E-53 NO DATA  NO DATA  NO DATA 1.39E-53
— SR-89 2.64E+10 NO DATA  7.56E+08 NO DATA  NO DATA  NO DATA 5.42E+08
SR-90 2.55E+11 NO DATA 6.50E+10- NO DATA  NO DATA _ NO DATA 3.19E+09
SR-91 5.65E+05 _ NO DATA  2.05E+04 NO DATA  NO DATA  NO DATA 6.69E+05
SR-92 9.83E+00 NO DATA  3.65E-01 NO DATA  NO DATA  NO DATA - 1.06E+02
Y-90 8.19E+01 NO DATA  2.19E+00 NO DATA _ NO DATA  NO DATA 1.13E+05
Y-91m 7.29E-20 NO DATA _ 2.48E-21 NO DATA  NO DATA  NO DATA 2.43E-16
Y-91 8.78E+03 NO DATA  2.34E+02 NO DATA  NO DATA  NO DATA 6.29E+05
Y-92 6.40E-05 NO DATA 1.80E-06 NO DATA  NO DATA _ NO DATA 1.22E+00
— Y-93 2.55E~-01 NO DATA 6.95E-03 NO DATA NO DATA NO DATA 2.02E+03
ZR-95 8.16E+02 1.99E+02 1.41E+02 NO DATA 2.14E+02 NO DATA 9.90E+04
2R-97 4.85E~01 8.33E~-02 3.80E-02 NO DATA 8.40E-02 NO DATA 5.31E4+03
NB-95 7.12E+04 2.93E+04 1.69E+04 NO DATA 2.10E+04 NO DATA 2.47E+07
— MO-99 NO DATA 2.48E+07 - 4.84E+06 NO DATA 3.71E+07 NO DATA 8.18E+06

TC—9%m 3.26E+00 6.73E+00 8.67E+01 NO DATA 7.24E+01 3.52E+00 1.96E+03

. TC-101 3.26E-60 4.11E-60 4.06E-59 NO DATA 4.88E-59 2.24E-60 6.98E~-58

RU-103 1.04E+03 NO DATA 3.47E+02 NO DATA 2.16E+03 NO DATA 1.26E+04

— RU-105 9.60B-04 NO DATA 3.23E-04 NO DATA 7.06E-03 NO DATA 3.82E-01
: RU-106 2.28FE+04 NO DATA 2.84E+03 NO DATA 2.69E+04 NO DATA 1.73E+05
AG-110m 4.62E+07 3.37E+07 2.23E+07 NO DATA 4.83E+07 NO DATA 1.75E+09

TE-125m 1.80E+07 6.02E+06 2.43E+06 6.06E+06 NO DATA NO DATA - 8.58E+06

— TE-127m 5.04E+07 1.678+07 6.10E+06 1.46E+07 1.24E+08 NO DATA 2.03E+07
TE-127 7.576+02 2.54E+02 1.63E+02 6.16E+02 1.85E+03 NO DATA 1.59E+04

. TE-129%m 6.68E+07 2.29E+07 1.03E+07 2.57E+07 1.67E+08 NO DATA 3.99E+07

. TE-129 3.25E-10 1.12E-10 7.59E-11 2.713E-10 8.10E-10 NO DATA 2.60E-08

— TE-131m 4.04E+05 1.63E+05 1.34E+05 3.30E+05 1.12E406 NO DATA 2.74E+06
TE-131 4.19E-33 1.55E~-33 1.18E-33 3.74E-33° 1.07E-32 NO DATA 1.69E-31
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CPS-ODCM

ORGAN:

BONE

TABLE 3.5-21 (continued)

GOAT MILK PATHWAY FACTORS - RS;,, (INFANT)
(m’mrem/ yr per pCi/sec)

?. BODY

- LUNG

LIVER " THYROID  KIDNEY GI-LLI

TISOTOPE . _ I
TBE~132 2.54E+06 1.26E4+06  1.17E+06 1.85E+06 7.86E+06 -NO DATA 4.65E+06
I-130 4.22E+06 9.28E+06 3.73E+06 1.04E+09. 1.02E+07 NO DATA ‘1.99E+06
I-132 ° . 3.25E+09 3.83E+09 1.69E+09 1.26E+12 4.48E+09 NO DATA 1.37E+08
I-132 1.738+00 3.50E+00  1.25E+00 1.64E+02 3.91E+00° NO DATA 2.84E+00
I-133 4.34E+07 6.32E+07 1.85E+07 1.15E+10  7.43E+07 NO DATA 1.07E+07
I-134 1.97E~11 4.04B-11 1.44E-11 9.42E-10 " 4.52E-11 NO DATA 4.18E-~-11
I-135 - 1.36E+05 2.70E+05 9.958+04 2,42E4+07 - 3.01E+05 NO DATA 9.77E+04
CsS-134 - 1.09E+11 2.04E+11 . 2.06E+10 NO DATA  5.25B+10 2.15E+10 : 5.54E+08.

“CS-136 @ " 5,92E+09 - 1.74E+10 - 6.50E+09 NO DATA ~ 6.94E+09 1.42E+09 2.64E108
CS-137 1.54E+11 1.80E+11 - 1.28E+10 NO DATA . 4.84E+10 1.96E+10 5.63E+08
CS-138 2.42B-22 3.93E-22 ° 1.90E-22° NO DATA 1,.96E-22 3.06E-23 6.28E-22
BA-139 5.14E-08 3.415-11 1.49E-09 NO DATA 2.05E-11 -2.07E-11 3.26E-06
BA-140 2.87E4+07 2.87E+04 1.48E4+06 NO DATA 6.82E+03 1.76E+04 7.06E+06 .
BA-141 4.97E-46 3.40E~-49 1.57B-47 NO DATA 2.05E-49 2.07E-49 6.07E-45
BA-142 2.76E-80 2.30E-83 1.36E-81 NO DATA 1.32E-83 1.39E-83 1.14E-79
LA-140  4.83E+00 1.91E+00 4.90E-01 NO DATA _ NO DATA __ NO DATA  2.24E+04
LA-142  2.07B-11 7.60E-12 1.82E-12 ©NO DATA NO DATA  NO DATA - 1.29E-06
CBE-141 5.20E+03 3.17E+03 3.73E+02 NO DATA 9.78E+02 NO DATA 1.64E+4+06
CE-143 _ 4.75B+01 3.15E+04 3.60E+00 NO DATA __ 9.18E+00 NO DATA __ 1.84E105
CE-144  2.79E+05 1.14E+05 1.56E+04 NO DATA  4.61E+04 NO DATA  1.60E+07

_PR-143 1.78E+02° 6.66E+01 8.83E+00 NO DATA 2,47E+01 NO DATA 9.408+04
PR-144 7.51E~54 2.90E-54 3.78E~-55 - NO DATA 1.05E~-54 NO DATA 1.35E-49 -
ND-147. 1.06E+02 . 1.08E+02 6.65B+00 NO DATA 4.18E+01 NO DATA 6.88E+04
w-187" 7.27E+03 5.06E+03 1.75E+03 NO DATA NO DATA NO DATA 2.97B+05
NP-239 4.37E4+00 3.91E-01 2.21E-01 NO DATA: 7.80E-01" NO DATA 1.13E+04
*mrem/yr per pnCi/m’
**1.87E+06
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CPS—-ODCM

TABLE 3.5-22 .

- GOAT MILK PATHWAY FACTORS — Rcipj (CHILD)

(m’mrem/yr per pCi/sec)

ORGAN: BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
ISOTOPE L —
H-3 NO DATA . 3.20E+03* 3.20E+03* 3.20E+03* 3.20BE+03* 3.20E+03* 3.20E+03*
Cc-14 1.65B+06* 3.29E+05* 3.29E+05* 3.29E+05* 3.29E+05* 3.29E+05* 3.29E+05*
NA-24 1.07E+06** 1.07E+06 1.07E+06 1.07E+06 1.07E+06 1.07E+06 1.07E+06
P-32 9.32E+10 4.36E+09 3.59E+09 NO DATA NO DATA NO DATA 2.58E+09
. CR-51 NO DATA NO DATA 1.22E+04 6.77E+03 1.85E4+03 1.24E+04 6.47E+05
MN-54 NO DATA 2.51E4+06 - 6.70E+05 NO DATA 7.05E+05 °  NO DATA 2.11E+06
MN-56. NO DATA 1.53E-03 3.45B-04 NO DATA 1.85E-03 NO DATA 1.21E-01
FE-55 1.45E+06 7.65E+05 2.38E+05 NO DATA NO DATA 4.35E+05 1.42E+05
- FE~-59 1.55E+06 2.52E+06 1.25E+06 NO DATA NO DATA 7.29E+05 2.62E+06
Cco—-58 'NO DATA 1.46E+06 4.46E+06 NO DATA ~ NO DATA NO DATA 8.49E1+06
. CO~60 . NO-DATA 5.16E+06 1.52E+07 NO DATA "NO DATA NO DATA 2.86E+07
NI-63 3.55E+09 1.90E+08 1.21E+08 NO DATA NO DATA NO DATA 1.28E+07
. NI-65 1.99E-01 1.87E-02 1.098-02 NO DATA NO DATA NO DATA 2.29E+00
. CU-64 NO DATA 8.23E+03 4.97E+03 NO DATA 1.99E+04 NO DATA 3.86E+05
ZN-65 4.96E1+08 1.32E+09 ° 8.22E+08 - NO DATA 8.33E+08 NO DATA 2.32E+08
ZN-69 1.09E-12 1.58E-12 1.46E-13° NO DATA 9.56E-13 NO DATA 9.94E-11 .
BR-83 ‘'NO DATA NO DATA NO DATA NO DATA °~ NO DATA NO DATA NO DATA
BR-84 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
BR-85 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA - NO. DATA
RB-86 NO DATA ~1.05E+09 6.47E+08 NO DATA NO DATA NO DATA 6.77E3+07
. RB-88 NO DATA 8.59E-46 5.97E-46 NO DATA NO. DATA NO DATA 4.21B~-47
RB-89 NO DATA 1.67E-53 1.49E-53 NO DATA NO DATA NO DATA 1.46E-55
SR-89 1.39E+10 NO DATA 3.96E+08 NO DATA. NO DATA NO DATA 5.37E+08
SR-90 2.35E+11 NO DATA 5.95E+10 NO DATA NO. DATA NO DATA 3.16E+09
SR-91 2.71E+05 NO DATA 1.02E+04 NO DATA NO DATA NO DATA 5.99E+05
SR-92 4.61E+00 NO DATA 1.85E-01 NO DATA NO DATA NO DATA 8.74E+01
7 Y-90 3.86E+01 NO DATA 1.03E+00 NO DATA . NO DATA 'NO DATA 1.10E+05
Y-91m 3.44E-20 NO DATA 1.25E-21 NO DATA NO DATA NO DATA 6.73E-17
Y-91 4.67E+03 NO DATA 1.25E+02 NO DATA NO DATA NO. DATA 6.22E+05
Y-92 3.02E-05 NO DATA 8.64E-07 NO DATA NO DATA NO DATA 8.73E-01
Y-93 1.20E-01 NO DATA 3.28E-03 NO DATA NO DATA NO DATA 1.79E+03
ZR-95 4.58E+02 1.01E+02 8.97E+01 NO DATA 1.44E402 NO DATA 1.05E+05
ZR-97 - 2.29E-01 3.31E-02 1.95E~-02 NO -DATA 4.76E-02 NO DATA 5.02E+03
NB-95 3.81E+04 1.48E+04 1.06E+04 NO DATA 1.39E+04 NO DATA 2.75E+07
MO-99 NO DATA 9.74E+06 2.41E+06 NO DATA 2.08E+07 NO DATA 8.05E+06
TC-99m 1.58E+00 . 3.10E+00 5.13E+01 NO DATA 4.50E+01 1.57E+00 1.76E+03
TC-101 1.54E-60 1.61E-60 2.04E-59 NO DATA 2.74E-59 8.50E-61 5.11E~-60
RU-103 5.10E+02 NO DATA 1.96E+02 NO DATA 1.28E+03 NO DATA 1.32E+04
RU-105 4.53E-04 NO DATA 1.65E-04 NO DATA 3.99E-03 NO DATA 2.96E-01
- RU-106 1.11E+04 NO DATA 1.38E+03 NO DATA 1.49E+04 NO DATA 1.72E+05
AG-110m 2.50E+07 1.69E+07 1.35E+07 NO DATA 3.15E+07 NO DATA 2.01E+09
TE-125m 8.84E+06 2.39E+06 1.18E+06 2.48E+06 NO DATA NO DATA 8.53E+06
TE-127m  2.49E+07 6.71E+06 2.96E+06 5.96E+06 7.10E+07 NO DATA 2.02E+07
TE-127 3.578+02 9.61E+01 7.65E+01 2.47E+02 1.01E+03 NO DATA 1.39E+04
TE-129m 3.24E4+07 9.06E+06 5.03E+06 1.05E+07 9.52E+07 NO DATA 3.96E+07
TE-129 1.53E-10 4.28E-11 3.64E-11 1.09E-10 4.49E-10 NO DATA 9.55E-09
TE-131m 1.91E4+05 6.60E+04 7.02E+04 1.36E+05 6.39E+05 NO DATA 2.6BE+06
TE-131 1.96E-33 5.97E-34 5.83E-34 1.50E-33 5.92E-33 NO DATA 1.03E-32
CLINTON-1 3—-84
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CPS-0ODCM

TABLE 3.5-22 (continued)

GOAT MILK PATHWAY FACTORS - R%,; (CHILD)
(m’mrem/yr per pCi/sec)

© . LIVER

T.BODY .

ORGAN: ~BONE’ JTHYROID - KIDNEY LUNG: GI-LLI

1SOTOPE : -

TE-132 1.23E+06 5.45B+05 6.59E+05 7.94E+05 5.06E+06 NO DATA . 5.49E+06

I-130 2.06B+06 4.17E+06 2.15E+06 '4.59E+08 6.23E+06 ~NO'DATA 1.95E+06

I-131 1.56B409 1.57E+09 8.94E+08 5.20E+11 2.58E+09 NO DATA 1.40E+08

I-132 - 8.32B~01 1.52E4+00 7.03B-01 7.09E+01 2.34E+00 NO DATA 1.80E+00

I-133 2.06E+07 2.55E+07 9.64E+06 4.73E+09 4.25E+07 NO DATA 1.03E+07

I-134 9.51E-12 1,77B-11 8.13E-12 . 4.06E~-10 2.70E-11 NO DATA 1.17E-11

I-135 . 6.53E+04 1.17E+05 5.56E+04 - 1.04E+07 1.80E+05 NO DATA 8. 95E+04

CsS-134 . 6.76E+10 1.11E+11 2.34E+10 NO DATA  3.44E+10 ° 1.23E+10 5.98E+08

CS-136 3.03E+09 ~ 8.33B+09 5.39E+09  NO DATA - 4.44E+09 . 6.62E+08 2.93E+08

Cs-137  9.65B+10 .. 9.23B+10 1.36E+10 NO DATA 3.01E+10 1.08E+10 5.78E+08

CS~-138° 1.15B-22 - 1.59B-22 1.10E-22 . NO DATA 1.12E-22 X%.21E-23 7.34E-23

BA-~139 2.42E-08 1.29B-11 7.01E-10 NO DATA . 1.13E-11 7.59B-12 1.40E-06

BA-140 1.40BE+07 1.22E+04 8.15E+05 NO DATA 3.98E+03 7.29E+03  7.07E+06

BA-141 2.34B-46 1.31E-49 7.62E-48 NO DATA  1.13E-49 7.70E-49 - 1.33E-46

BA-142 1.31E-80 9.44E-84 7.32E-82 NO DATA - 7.64E-84 5.55E-84 1.71E-82

LA-140 2.32E+00 8.12E-01 2.53E-01  NO DATA NO DATA NO DATA 2.26E+04

LA-142 9.85E-12 3.14E-12 9.83E-13 NO DATA NO DATA NO DATA 6.22E-07 -
CE-141 2.62E+03 1.31E+03 1.94E+02 NO DATA 5.73E4+02 NO DATA 1.63E+06

CE-143 2.24E+01 1.22E+04 1.76E+00  NO DATA 5.10E+00 . NO DATA 1.78E+05

CE-144 1.94E+05 6.10BE404 1.04E+04 NO DATA 3.38E+04 NO DATA 1.59E+07

PR-143 8.61E+01 2.58E+01 4.27E+00 NO DATA 1.40E+01 NO DATA -9.29E+04 -
PR-144 3.53E-54 1.09E-54 1.78E-55 NO DATA 5.78E-55. NO DATA 2.35E-51 _
ND-147 5.33BE4+01 4.32E4+01 3.34E+00 NO DATA 2.37E+01 - NO DATA 6.84E+04 -
W-187 3.46E+03 .2.05E+03 9.20E+02 NO DATA NO DATA NO DATA ~ 2.88E+05 T
NP-239 2.078+00 1.49E-01 1.04E-01 NO DATA  4.29E-01  NO DATA 1.10E+04 -
*mrem/yr per pCi/m’ lg/cf;
**]1.07E+06
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— CPS-0ODCM

TABLE 3.5-23

GOAT MILK PATHWAY FACTORS — R'ipy (TEEN) | a4
(m’mrem/yr per pCi)
_ ORGAN: - BONE LIVER T. BODY. THYROID . KIDNEY LUNG GI-LLI
ISOTOPE . _
-3 NO DATA 2.028+03* 2.02E103* 2.02E+03% 2.02E+03> 2.02E+03* 2.02E+03*
c-14 6.70E+05%  1.34E+05* 1.34E+05% 1.34E+05* 1.34E+05* 1.34E+05* 1.34E+05*
NA-24 5.15E+05%* 5.15E+05 5.15E+05 5.15E+05 5.15B+05 5.15E+05 5.15E+05
— P-32 3.788+10  2.34E+09 1.47E+09 NO DATA _ NO DATA _ NO DATA  3.18E+09
CR-51 NO DATA NO DATA  5.94E+03  3.30E+03 1.30E+03 8.48E+03  9.98E405
MN-54 .- NO DATA 1.68E+06 3.32E+05 NO DATA ~ 5.00E+05 NO DATA __ 3.44E+06
MN-56 NO DATA 8.77E-04 1.56E-04 NO DATA _ 1.11E-03 NO DATA  5.77E-02
- FE-55 . 5.79E+05  A4.11E+05 9.57E+04 NO DATA  NO DATA  2.GOE+05  1.78E+05
 FE-59 6.75E+05  1.58E+06 6.08E+05. NO DATA _ NO DATA _ 4.97E+05 3.73E+06
“€0-58 NG DATA —  9.51E105 2.19E106 NO DATA  NO DATA  NO DATA  1.31E+07
) CO-60 NO DATA 3.32E+06 7.47E+06 NO DATA  NO DATA - NO DATA  4.32E+07
- NI-63 . 1.42E309  1.00E+0B _ 4.81E+07 'NO DATA- ~NO DATA' NO-DATA  1.60E+07
NI-65 5 095-05  1.03E-02 4.71E-03 NO DATA _ NO DATA _ NO DATA  5.61E-01
CU-64  NO DATA 4.68E+03 2.20E+03 NO DATA  1.1BE+04 NO DATA - 3.63E+05
) ZN-65 5525408  B8.76E+08 A4.09E+08 NO DATA  5.61E+08 NO DATA _ 3.71E+08
' ZN-69 1 435-13 8.46E-13 5.92E-14 . NO DATA _ 5.53E-13 NO DATA _ 1.56E-12
BR-83 NO DATA NO DATA ~ NO DATA  NO DATA  NO DATA  NO DATA  ~ NO DATA
BR-84 NO DATA NO DATA  NO DATA  NO DATA  NO DATA  NO DATA __ NO DATA
_ BR-85 NO DATA . NO DATA _ NO DATA _ NO DATA _ NO DATA _ NO DATA  NO DATA
RB-86 NO DATA 5.G6E+08 2.66E+08 NO DATA  NO DATA  NO DATA  8.38E+07
RB-88 NO DATA 4.66E-46 2.48E-46 NO DATA  NO DATA  NO DATA . 3.99E-53
RB-89 NO DATA 5. 52554 6.73E-54 NO DATA _ NO DATA _ NO DATA.  1.46E-62
j SR-89 5.50E+09  NO DATA  1.60E+08 NO DATA  NO DATA  NO DATA  6.65E+08
: - SR-90 1-38E+11 = NO DATA  3.40E+10 - NO DATA  NO DATA _ NO DATA _ 3.87E+09
SR-91 1 115705  NO DATA — 4.40E+03 NO DATA _ NO DATA _ NO DATA  5.01E+05
SR-92 1.89E+00  NO DATA  8.05E-02 NO DATA  NO DATA  NO DATA  4.81E+01
Y-90 1.56E4+01  NO DATA  4.21E-01 NO DATA  NO DATA __ NO DATA _ 1.29E+05
Y-91m 1.415-20 WO DATA _ 5.37E-22 NO DATA __ NO DATA _ NO DATA  6.64E-19
¥-91 1.89E+03  NO DATA  5.07E+01 NO DATA  NO DATA  NO DATA  7.75E+05
¥-92 1.23E-05  NO DATA  3.57E-07 NO DATA  NO DATA _ NO DATA __ 3.39E-01
5 Y-93 4. 86E-02 WO DATA _ 1.33E-03 NO DATA _ NO DATA _ NO DATA  1.49E+03
ZR-95 - 1.98E+02  6.24E+01 4.29E+01 NO DATA  9.17E+01 NO DATA  1.44E+05
ZR-97 9.43E-02  1.87E-02 B.60E-03 NO DATA  2.83E-02 NO DATA _ 5.05E+03
NB-95 1 €95704  9.37E103  5.16E+03 NO DATA _ 0.06E+03 NO DATA  4.01E+07
B MO-99 NO DATA 5.33E+06 1.02E+06 NO DATA  1.22E+07 NO DATA  9.55E+06
TC-99m - 6.87E-01 _ 1.92E+00 2.48E+01 NO DATA  2.86E+01 1.06E+00 1.26E+03
TC-101  6.26E-61  8.91F-61 8.75E-60 NO DATA _ 1.61E-59 5.43E-61 1.52E-67
RU-103  2.17E+02  NO DATA  9.27E+01 NO DATA  7.64E+02 NO DATA  1.B81E+04
B RU-105 1.86E-04  NO DATA  7.21E-05 ©NO DATA  2.35E-03 NO DATA _ 1.50E-01
TRU-106  4.47E103  NO DATA _ 5.63E102 NO DATA _ 0.62E+03 NO DATA _ 2.14E+05
AG-110m 1.15E4+07  1.09E+07 6.62E+06 NO DATA  2.08E+07 NO DATA  3.06E+09
TE-125m 3.59E+06  1.29E+06 4.80E+05 1.00E+06 NO DATA __ NO DATA _ 1.06E+07
B TE-127m 1.01E+07  3.57E+06  1.20E+06 2.39E+06 4.08E+07 NO DATA  2.51E+07
TE-127  1.48E+02  5.14E+01 3.18E+01 1.02E+02 5.87E+02 NO DATA  1.14E+04
TE-129m 1.32E+07  4.89E+06 2.08E+06 4.25E+06 5.51E+07 NO DATA  4.94E+07
TE-120  6.22E-11  2.32E-11 1.51E-11 4.44BE-11  2.61E-10 NO DATA  3.40E-10
_ TE-131m 7.86E+04  3.77E+04 3.14E+04 5.67E+04  3.93E405 NO DATA  3.02E+06
TE-131  8.04E-34  3.31E-34 2.51E-34 6.19E-34 3.51E-33 NO DATA __ 6.60E-35
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CPS-ODCM |

ORGAN:

" BONE

TABLE 3.5-23. (contlnued)

GOAT MILK PATHWAY FACTORS - R® 1p3 (TEEN)
(m mrem/yr pexr’ pCl/sec)

LIVER

" 7HYROID

 KIDNEY

- LUNG

.

GI-LLI .

_ . 'r BODY
ISOTOPE ~ ‘
TE-132  5.13E+05  3.25E4+05 3.06E+05 - 3.43E+05 3.12E+06 NO DATA  1.03E+07
1-130 8.82E+05  2.55B+06 1.02E+06 2.08E+08 3.93E+06 NO DATA  1.96E+06
1-131 - 6.44B+08 9.01E+08 4.84E+08 2.63E+11 1.55BE+09 NO DATA  1.78E+08
1-132 . °3.52E-01 9.20E-01 3.30E-01 3.10E+01 1.45E+00 NO DATA _ 4.01E-01
'1-133 8.48E+06  1.44E+07 4.39E+06 2.01E+09 2.52E+07 NO DATA  1.09E+07
I-134 4.038-12° 1.07E-11 3,84E-12 1.78E-10 1.68E-11 NO DATA  1.41EB-13
"I-135 . 2.75E+04 . 7.08E+04  2.62E+04 4.56E+06. 1.12E+05-. NO DATA __ 7.85E104.
Cc5-134 2.94E+10  6.91E+10 3.21E+10 'NO DATA  2.20E+10 8.39E+09 8.60E+08
.€5-136 - 1.34E+09 - 5.27E+09 ~3.54E+09 NO DATA - 2.87E+09 4.52E+08 4.24E+08
CS-137 = -4.01E+10. 5.33E+10 1.86E+10 NO DATA  1.82E+10  7.05E+09  7.50E+08
CS-138  4.73E-23 9.08E-23 - 4.54E~-23 NO DATA  6.70E-23 7.80E-24 4.12E-26
BA-139 9.84E-09° 6.92B-12 2.87E-10 NO DATA  6.53E-12 4.77E-12 8.78E-08
BA-140  5.82E+06 7.13E+03 3.75E+05 NO DATA  2.42E+03 4.80E+03  B.98EI06
BA-141 9.538-47  7.11E-50 3.18E-48 NO DATA  6.60E-50 4.87E-50 2.03E-52
BA-142 5.44E-81 5.44E-84 3.35E-82 NO DATA " 4.60E-84 3.62E-84 1.67E-92
LA-140 = 9.67E-01 4.75E-01 1.26E-01 NO DATA _ NO DATA __ NO DATA  2.73E}04
LA-142 4.08E-12 1.81E~12 4.51E-13 NO DATA  NO DATA  NO DATA 5.52E-08
CE~-141 1.07E+03 7.12E+02 8.17E+01 NO DATA _ 3.35E4+02 NO DATA  2.04E+06
CE-143  9.14E+00 '6.65E+03  7.43E-01 NO DATA  2.98E+00 NO DATA _ 2.00E+05
CE~144 7.86E+04  3.25E+04 . 4.23E+03 NO DATA  1.94E+04 NO DATA  1.98E+07
PR-143  3.47E+01 1.39E4+01  1.73E+00 NO DATA  8.06E+00 NO DATA 1.14E+05
PR-144 ~ 1.42B-54 . 5.81E-55 7.15E-56 NO DATA _ 3.33E-55 NO DATA _ 1.56E-57
ND-147  2.17E+01 2.36E+01 1.41E+00 NO DATA  1.38E+01 NO DATA 8.50E+04 .
W-187 1.43E+03 - 1.16E+03 4.08E+02 NO DATA  NO DATA  NO DATA  3.15E+05
NP-239  .8.38E-01 7.90E-02 4.39E-02 NO DATA . 2.48E-01 NO DATA 1.27E+04
*mrem/yr per uCi/m’
**5.15E+05
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CPS—ODCM
TABLE 3.5-24

. : . Tlqq.
GOAT MILK PATHWAY FACTORS - RSy, (ADULT) ° | fa5
: (m’mrem/yr per pCi/sec)
" ORGAN: BONE LIVER T.BODY THYROID - KIDNEY LUNG GI-LLI
TSOTOPE -
H-3 NO DATA - 1.55E+03* 1.55B+03* 1.55E+03* 1.55E+03* 1.55E+03* 1.55E+03*
— c-14 3.63E+05* 7.26E4+04* 7.26BE+04* 7.26E+04* 7.26B+04* 7.26E+04* T7.26E+04*
NA-24 2.95E+05** 2.95E+05 2.95E1+05 2.95E4+05 2.95B+05 2.95E+05 2.95E+05
P-32 2.05E+10 1.278+09 7.91E+08 NO DATA  NO DATA  NO DATA  2.30E+09
CR-51 NO DATA NO DATA 3.43E+03 2.05E+03 7.56E+02 4.55E+03 8.63E+05
— MN-54 NO DATA 1.01E+06 1.92E+05 NO DATA 2.99E+05 NO DATA 3.08E+06
MN-56 - NO DATA 1.96E-04_ 8.79E-05 NO DATA  6.29E-04 NO DATA - 1.58E-02
‘FB-55 - 3.27E4+05 2.26E+05 5.27E+04 NO DATA NO DATA - 1.26E+05 1.30E+05
. FE—-59 3.85E+05 9.06E+05 3.47E+05 NO DATA . NO DATA 2.53E+05 3.02E+06 _-.
- Cco-58 NO- DATA 5.62B+05 1.26E+06 NO DATA  NO DATA  NO DATA  1.14E+07
° co-60 _ NO DATA 1.96E406 4.33E+06 NO DATA . NO DATA  NO DATA  3.69E+07
NI-63 - 8.05E3+08 5.58E+07 2.70E+07 NO DATA NO DATA NO DATA = 1.16E+07
NI-65 "4.43E-02 5.76E-03  2.63E-03 NO DATA  NO DATA  NO DATA  1.46E-01
o CU-64 NO DATA 2.62E+03 1.23E+03 NO DATA 6.62E+03 NO DATA 2.24E+05
ZN-65 1.64E+08 5.22E+08 2.36E+08 NO DATA 3.49E+08 NO DATA 3.29E+08
ZN-69 2.41F-13 4.61E-13 3.21E-14 NO DATA 3.00E-13 NO DATA 6.93E-14
BR-83 NO DATA NO DATA NO DATA  NO DATA  NO DATA  NO DATA  NO DATA
— BR-84 NO DATA NO DATA NO DATA NO DATA NO DATA  NO DATA  NO DATA
BR-85 NO DATA NO DATA __ NO DATA _ NO DATA  NO DATA  NO DATA  NO DATA
RB-86 NO DATA  3.10E+08 1.45E408 NO DATA  NO DATA  NO DATA 6.12E+07
RB-88  *NO DATA 2.57E-46 1.36E-46 NO DATA  NO DATA  NO DATA  3.55E-57
- RB-89 NO DATA  5.37E-54 3.78E-54 NO DATA KO DATA  NO DATA  3.12E-67
SR-89 3.04E+09 NO DATA  8.73E+07 NO DATA  NO DATA  NO DATA  4.88E+08
SR-90 9.78B+10 NO DATA  2.40E+10 NO DATA  NO DATA  NO DATA  2.83E+09
SR-91 6.01E+04 NO DATA __ 2.43E4+03 NO DATA  NO DATA  NO DATA  2.86E+05
SR-92 1.03E+00 NO DATA  4.45E-02 NO DATA. NO DATA  NO DATA  2.04E+01
Y-90° 8.48E+00 NO DATA  2.28E-01 NO DATA  NO DATA  NO DATA 9.00E+04
Y~-91m 7.69E~-21 NO DATA  2.98E-22 NO DATA  NO DATA  NO DATA  2.26E-20
Y-91 1.03E+03 NO DATA  2.75E4+01 NO DATA  NO DATA  NO DATA  5.66E+05
. Y-92 6.68E-06 NO DATA 1.958-07 NO DATA  NO DATA  NO DATA 1.17E-01
Y-93 2.65E-02 NO DATA _ 7.32B-04 NO DATA  NO DATA  NO DATA 8.41E+02
ZR-95 1.13E402 3.63E401 2.46E+01 NO DATA  5.69E+01 NO DATA 1.15E+05
ZR-97 5.17E-02 1.04E-02 4.77BE-03 NO DATA  1.58E-02 NO DATA  3.23E+03
— NB-95 9.90E+03 5.51E+03 2.96E+03 NO DATA 5.45E+03 NO DATA 3.34E+07
MO-99 NO DATA 2.96E+06 5.63E+05 NO DATA  6.71E+06 NO DATA 6.86E+06
TC-99m - 3.95E-01 1.12E+00 1.42E+01 NO DATA  1.70E+01 5.47E-01  6.61E+02

TC-101" 3.43E-61 4.94E-61 4.84E-60 NO DATA 8.89E~-60 2.52E-61 1.48E-72

- RU-103 1.22E+02 NO DATA 5.24E+01 NO DATA 4.64E+02 NO DATA 1.42E+04
_ RU-105 1.02E-04 NO DATA 4.02E-05 NO DATA 1.32E-03 NO DATA 6.23E-02
RU—lOG_‘ 2.44E+03 NO DATA 3.09E+02 NO DATA 4.72E+03 NO DATA 1.58E+05
AG-110m 6.96E+06 6.44E+06 3.82E+06 NO DATA 1.27E+07 NO DATA 2.63E+09

— TE-125m 1.95E+06 7.07E+05 2.61E+05 5.87E+05 7.94E+06 NO DATA 7.79E+06
TE-127m 5.46E+06 1.95E+06 6.66E+05 1.40E+06  2.22F+07 NO DATA 2.83E+07

TB-127 7.82E+01 2.81E+01 1.69E+01 5.80E+01 3.19E+02 NO DATA 6.17E+03
TE-129m 7.21E+06 2.69E+06 1.14E+06 2.48E+06 3.01E+07 NO DATA 3.63E+07

— TE-129 3.83E-11 1.278-11 8.23E-12 2.59E-11 1.42E-10 NO DATA 2.55E-11
TE-131m 4.33E+04° . 2.12E+04 1.76E+04 3.35E+04 2.14E+05 NO DATA 2.10E+06

TE-131 4.37E-34 1.83E-34 1.38E-34 3.60E-34 1.92E-33 NO DATA 6.19E-35
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CPS—-ODCM

TABLE 3.5-24 (continued)

GOAT MILK PATHWAY FACTORS — RS,y (ADULT)
- " (m’mrem/yr per uci/sec)

KIDNEY

LUNG

" ORGAN: BONE LIVER  T.BODY THYROID GI-LLI
_ISOTOPE ’ '
TE-132 2.87E+05 1.86E+05 1.74B+05 2.05E+05 1.79E+06 NO DATA  8.79E+06
1~-130 5.00E+05 1.47E+06 5.82E+05 1.25B+08 2.30E+06 NO DATA  1.27E+06
I-131 - . 3.54E+08 5.06E+08 2.90B+08 1.66E+11 B8.68E+08 NO DATA  1.34E+08
T1-132 1.98E-01 5.29E-01 1.85E-01 1.85E+01 8.43E-01 NO DATA  9.93E-02
I-133 4.62E+06 8.03E+06 2.45E+06 1.18E+09 1.40E+07 NO DATA  7.22E+06
I-134 2.27E+412 6.16E-12 2.20B-12 1.07B-10 9.80E-12 NO DATA 5.37E-15
I-135 1.55E+04 = 4.06E+04 1.50E+04_ 2.68E+06 6.51E+04 NO DATA  4.59E104
Ccs-134 1.69E+10 . 4.03E+10 .- 3.29E+10 NO DATA  1.30E+10 4.32B4+09 = 7.04E+08
CS-136 7.88E+08° 3.11E+09 . 2.24E+09 NO DATA - 1.73E+09 2.37E+08 3.53E+08
C5-137 2.21E+10 3.03E+10 1.98E+10 NO DATA 1.02E+10 3.41E+09 5.B84E+08
' CS-138 2.61E~-23 5.15E-23 2.55E-23. NO DATA  3.78E-23 3.73E-24 2.20E-28
BA-139 5.32E-09 3.79E-12 1.56E-10 NO DATA - 3.54E-12 2.15B-12 9.44BE-09
BA-140 3.23E+06 4.05E+03 2.11E+05 NO DATA 1.38E+03 2.32E+03 6.65E+06
BA-141 5.18E~47 3.92E-50 1.75E-48 NO DATA 3.64E-50 2.22E-50 2.44E-56
BA-142 3.00E-81 3.09E-84 1.89E-82 NO DATA 2.61E-84 1.75B-84 4.23E-99
LA-140 5.40E-01 2.72E-01 7.19E-02 NO DATA  NO DATA NO DATA  2.00E+04
LA-142 2.27E-12 1.03BE-12 2.57E-13 NO DATA  NO DATA NO DATA  7.52E-09
CE-141 5.80E+02 3.92E+02 - 4.45E+01 NO DATA 1.82E+02 NO DATA  1.50B+06
CE-143 5.00E+00 3.70E+03 4.09E-01 NO DATA  1.63E+00 NO DATA  1.38E+05
CE-144 ‘4.29E+04 1.79E+04 2.30E+03 NO DATA 1.06E+04 NO DATA  1.45E+07 #
PR-143 1.89E+01 7.56E+00 9.35E-01 - NO DATA  4.37E+00 NO DATA  8.26E+04
PR-144 7.71E-55 3.20B-55 3.92E-56 NO DATA 1.80E-55 NO DATA  1.11B-61
ND-147 1.13E+01 1.30E+01 7.79E-01 NO DATA  7.64E+00 NO DATA  6.25E+04
W-187 7.78E+02 6.50E+02 2.27E+02 NO DATA NO DATA NO DATA  2.13E+05
NP-239 4.39E-01 4.328E-02 2.38E-02 NO DATA 1.35E-01 NO DATA  8.86E+03
*mrem/yr per pci/m’
**2 _95E+05
4
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TABLE 3.5-25

MEAT PATHWAY FACTORS — R'ipy (CHILD)
(m’mrem/yr per pCi/sec)

T.BODY

- CLINTON-1

ORGAN: BONE LIVER THYROID KIDNEY LUNG GI-LLX

. ISOTOPBE . - : . ] :

TH-3 NO DATA 2.33E+02* 2.33E+02* 2.33E+02* 2.33E102* 2.33E+02* 2. 338+02*
c-14 5.29E+05* 1.06E+05* 1.06E+05* 1.06E+05* 1.06E+05* 1. 06E+05* 1.06E+05*
NA-24 1.84E-03** 1.84E-03 1.84E-03 1.84E-03 1.84E-03 1.84E-03 1.84E-03
P-32 7.43E+09 3.47E+08 2.86E+08 NO DATA NO DATA NO.DATA  2.05E+08
CR-51 NO DATA NO DATA 8.78E+03 4.88E+03 1. 33E+03 8.90E+03 4,.66E+05
MN-54 NO DATA . 8.03E+06 2.14E406 NO DATA 2.25E+06 NO DATA 6.74E+06
M-56 NO DATA 1.56E-53 3.52E-54 NO DATA 1.89E-53 NO DATA 2.26E-51
FE~-55 4.58E+08 . 2.43E+08 7.52E+07 NO DATA NO DATA . 1.37E+08 4.50E+07
FE~59 3.76E+08 . 6.09E+08 3.03E+08 NO DATA NO DATA 1.76E+08 6.34E+08

~CO=-58" NO DATA T1.64E+07 5.03E+07 NO DATA NO-DATA NO - DATA 9.58E+07
co-60 NO DATA . 6.93B+07 .2.04B+08 NO DATA NO DATA NO DATA 3.84E108
NI-63 2.91E+10 1.56E+09 9.90E+08 NO DATA NO DATA NO DATA ~ 1.05E408
NI-65 3.55E-52 3.34F-53 1.92E-53 NO DATA NO DATA NO DATA 4,10E-51
CcU-64 NO DATA 2.77E-07 1.67E-07 NO DATA 6.69E-07 NO DATA 1.30B-05
ZN-65 -3.75E+08 1.00E+09 6.22E+08 NO DATA 6.30E+08 NO DATA 1.76E+08 _
ZN—-69 0.00E+00 0.00E+00 0.00E+00 NO DATA - 0.00E+00 NO DATA 0.00E+00
BR-83 " NO DATA - NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
BR-84 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
BR-85 NO DATA NO DATA NO DATA NO DATA NO DATA - NO DATA NO DATA |
RB-86 NO DATA 5.76E+08 . 3.54E+08 NO DATA NO DATA NO DATA 3.71E+07
RB-88 NO DATA 0.00E+00 0.00E+00 NO DATA NO DATA .NO DATA 0.00E+00
RB-89 NO DATA 0.00E+00 O0.00E+00 NO DATA NO DATA NO DATA 0.00E+00
SR-89 4.80E+08 NO DATA 1.37E+07 NO DATA NO DATA NO DATA 1.86E+07
SR-90 1.04E+10 NO DATA 2.64E+09 NO DATA NO DATA NO DATA 1.40E+08
SR-91 2.26E-10 NO DATA 8.53E-12 . NO DATA NO DATA NO DATA 4,99E-10
SR-92 2.00E-49 NO DATA 8.04E-51 NO DATA NO DATA NO DATA 3.808-48
Y-90 1.7384+02 - NO DATA 4.62E+00 NO DATA NO DATA NO DATA 4.91E+05
Y-91m 0.00E3+00  NO DATA 0.00E+00 NO DATA NO DATA NO DATA 0.00E+00
Y-91 1.80E+06 NO DATA 4.81E+04 NO DATA NO DATA NO DATA 2.40E+08
Y-92 2.378-39 NO DATA 6.78E-41 NO DATA NO DATA NO DATA 6.84E-35
Y-93 6.98E-12 NO DATA 1.92E-13 NO DATA NO DATA NO DATA 1.04E-07
ZR-95 2.67E+06 5.87E+05 5.22E+05 NO DATA 8.40E+05 NO DATA 6.12E+08
ZR-97 3.16E-05 4.57E-06 . 2.69E~-06 NO DATA 6.55E-06 NO DATA 6.92E-01
NB-95 3.10E+06 1.21E+06 8.61E+05 NO DATA 1.13E+06 NO DATA 2.23E+09

~MO-99 NO DATA 1.14E+05 2.83E+04 NO DATA 2.44E+05 NO DATA 9.45E+04
TC-99m  6.01E-21 " 1.18E-20 1.95E-19 NO DATA 1.71B-19 5.98E-21 6.71E-18
TC-101 0.00B+00 0.00E+00 0.00E+00 NO DATA 0.00E+00 0.00E+00 0.00E+00
RU-103 1.55E+08 NO DATA 5.96E+07 NO DATA 3.90E4+08 NO DATA 4.01E+09
RU-105 8.48E-28 - NO DATA 3.08E-28 NO DATA 7.458-27 NO DATA 5.54E-25
RU~-106 4.43E+09 NO DATA 5.53B+08_ NO DATA 5.99E+09 NO DATA 6.90E+10
AG-116m 8.41E+06 5.68E+06 4.54E+06 NO DATA 1.06E+07 NO DATA 6.75E+08
TE-125m 5.69E+08 1.54E+08 7.58E+07 1.60E+08 NO DATA NO DATA 5.49E+08

. TE-127m 1.77E+09 4.78E+08 2.11E+08 4.24E+08 5.06E+09 NO DATA 1.44E+09
TE-127 3.34E-10 9.01E-11 7.17E-11 2.31E-10 9.51E-10 NO DATA 1.31E-08
TE-129m 1.79E+09 4.99E+08 2.776+08 5.76E408 5.25E+09 NO DATA 2.18E+09
TE-129 0.00E+00 0.00E+00 0.00E+00  0.00E+00 0.00E+00 NO DATA 0.00E+00
TE-131m 6.97E+02 2_41E+02 2.57E+02 4.96E+02 2.33E+03 NO DATA 9.78E+03
TE-131 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 NO DATA 0.00E+00
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ORGAN

TABLE 3.5-25 (continued)

MEAT PATHWAY.FACTORS - RMipj {CHILD)
(m‘mrem/yx per pCi/sec)

: LIVER -

T.BODY

. KIDNEY

.. LUNG

Vi

BONE . THYROID GI-LLI 7

ISOTOPE
TE~132 2.13E+06°  9.43E+05 1.14E+06 - 1.37E+06 8.J6E+06  NO DATA 9.50E+06
I-130 2.91E-06 5.89E-06 3.03E-06 6.49E-04 8.80E-06 NO DATA 2.75E-06
I-131 1.65E+07 1.66E+07 9.46E+06 5.50B+09 2.73B+07 NO DATA - 1.4 8E+06

~1-132 1.05B~-58 1.93E-58 8.86E~59 8.93E-57 2.958-58 NO DATA 2.27E-58
I-133 5.75E-01 7.10B-01 2.69E-01 1.32E+02 1.18E+00 NO DATA 2.86E-01
I-134 0.00E+00 . 0,00E+00 0.00E+00 0.00E+00 ' 0.00E+00 NO -DATA 0.00E+00

-1-135 6.86B-17- 1.23E-16 5.83E-17 1.098-14 1.89E-16 -NO DATA 9.38E-17
C5-134  9.20E+08.. 1.51E+09 3.18E+08 NO DATA = 4.68E+08 . 1.68E+08 _ 8.14E+06
€S-136 1.62E+07 ' " 4.45E+07 . 2.88B+07 . NO ‘DATA - 2.37E4+07 3.53E+06 1.56E+06
CS-137 - -1.33E+09 1.27E+09 1.88E+08 NO DATA 4.15E+08 1.49E+08  7.98E+06
CS~138, 0.00E+00 - 0.C0E+00 '0.00B+00 NO DATA 0.00E+00 ' 0.00E+00 0.0CE+00
BA-139" 0.00E+00 0.00E+00 0.00E+00 NO DATA 0.00E+00 0.00E+00 0.00E+00
BA-140 4.38E+07 3.84B+04 2.56E+06 NO DATA 1.25E+04  2.29E+04  2.22E+07
BA-141 0.00E+00 = 0.00E+00 0.00E+00 NO DATA 0.00E+00 0.00E+00  0.00E+00
BA-142 0.00E+00 - 0.00E4+00 0.00E+00 NO DATA 0.00E+00  0.00E+00  0.00E+00
LA-140 5.56E-02 1.94E-02 6.05E-03 NO DATA _ NO DATA NO DATA 5.41E+02
LA-142 6.18E-92 1.97B-92 6.17E-93 NO DATA  NO DATA NO DATA 3.91E-87
CE-141 2.22E+04 "1.11E+04 1.64E+03 NO DATA  ‘4.85E+03 NO DATA 1.38E+07
CE-143 3.20E-02 1.74E+01 2.51E-03 NO DATA 7.28E-03  NO DATA  2.54E+02
CE-144 2.31E+06 7.24E+05 1.23E+05 ' NO DATA 4.01E+05 NO DATA 1.89E+08
PR-143 3.34E+04 1.00E+04 1.66E+03. NO DATA 5.43E+03  NO DATA 3.60E+07
PR-144 0.00E+00 0.00E+00 0.00E+00 NO DATA 0.00E+00 NO DATA 0.00E+00
ND-147 1.178+04 9.47E+03 7.33E+02 NO DATA 5.20E+03 NO DATA 1.50E+07
w-187 3.21E-02 1.90E-02 8.53E-03 NO DATA NO DATA  NO DATA 2.67E+00
NP-239 4.23E-01 3.04E-02 2.14E-02 NO DATA . 8.79E-02  NO DATA 2.25E+03

S

*mrem/yr per nCi/m’
**].84E-03
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TABLE 3.5-26

MEAT PATHWAY FACTORS — R'ip; (TEEN)
{(m’mrem/yr per RCi)

ORGAN: BONE LIVER T.BODY THYROID-  KIDNEY LUNG GI-LLI
ISOTOPE .
H-3 NO DATA  1.93E+02* 1.93E+02* 1.93E+02* 3.93E+02* 1.93E+02* 1.93E+02*
c-14 2.81E4+05* 5.62E+04* 5.62E+04* 5.62E+04* 5.62E+04* 5.62E+04* 5.62E+04*"
NA-24 1.16E-03** 1.16E-03 1.16E-03 1.16E-03 1.16E-03 1.16E-03 1.16E-03
P-32 ~ 3.95E+09 2.4584+08 1.53E+08 NO DATA NO DATA NO DATA 3.32E+08
CR-51 NO DATA NO DATA 5.65E+03 3.14E+03  1.24E+03  8.07E+03 9.50E+05
MN-54 NO DATA 7.02E4+06 1.39E+06 NO DATA 2.09E+06 NO DATA 1.44E+07
MN-56 NO DATA 1.17B-53 2.09E-54 NO DATA 1.48E-53. NO DATA 7.72E-52
FE-55 2.38E+08 1.69E+08 3.94E+07 NO DATA NO DATA 1.07B+08  7.31E+07
FE-59 2.12E+08 4.95R4+08 1.91E+08 NO DATA NO DATA 1.56E+08 . 1.17E+09
Cco-58 NO DATA 1.41E+07 3.25E+07 NO DATA NO -DATA NO DATA -1.94E+08
co-60 . NO DATA 5.84E4+07 1.32E+08 NO DATA NO DATA - NO DATA 7.61E+08
NI-63 1.52E+10 1.07E409 5.15B4+08 NO DATA = NO DATA NO DATA 1.71E4+08
. NI-65 1.90E-52 2.43E-53 1.11E-53 NO DATA NO DATA NO DATA 1.32E-51.
CuU-64 “NO DATA 2.06E-07 9.68E-08 NO DATA 5.21E-07 NO DATA 1.60E-05
ZN-65 2.50E+08 8.69E+08 A4.05E+08 NO DATA 5.56E+08 NO DATA 3.6BE+08
ZN—-69 0.00E+00 0.00E+00  0.00E+00 NO DATA 0.00E+00 NO DATA 0.00E+00 .
BR-83 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
BR-84 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
BR-85 NO DATA NO DATA NO DATA NO DATA - NO DATA NO DATA NO DATA
RB-86 NO DATA 4.05E+08 1.90E+08 NO DATA NO DATA NO DATA 6.00E+07
RB-88 NO DATA 0.00E+00 O©.00E+00 NO DATA NO DATA NO DATA~ 0.00E+00
RB-89 NO DATA 0.00E+00 O0.00E+00 NO DATA NO DATA NO DATA 0.00E+00
SR-89 -2.54E+08 NO DATA 7.278406 NO DATA  NO DATA NO DATA 3.02E+07 ¢
SR-90 8.04E+09 NO DATA 1.99E4+09 NO DATA NO DATA NO DATA 2.26E+08
SR-91 1.20E-10 NO DATA 3.78E-12 NO DATA NO DATA NO DATA 5.45E-10
SR-92 1.08E-49 NO DATA 4.59E-51 NO DATA NO DATA NO DATA 2.74E-48
Y-90 9.11E+01 NO DATA 2.45E+00 NO DATA = NO DATA NO DATA 7.51E+05 .
Y-91m "0.00E+00 NO DATA 0.00E+00 NO DATA NO DATA NO DATA 0.00E+00
Y-91 9.55E+05 NO DATA 2.56E+04 NO DATA NO DATA NO DATA 3.91E+08
T y-92 1.26E-39 NO DATA 3.64E-41 NO DATA NO DATA NO DATA 3.45E-35
Y-93 3.70E-12 NO DATA 1.01E-13 NO DATA NO DATA NO DATA 1.13E-07
ZR-95 1.50E+06 4.74E+05 . 3.25E+05 NO DATA 6.93E+05 NO DATA 1.09E+09
ZR-97 1.70E-05 3.36E-06 1.55E-06 NO DATA 5.10E-06 NO DATA 9.11E-01
NB-95 1.79E+06 9°94E+05 5.47E+05 NO DATA 9.64E+05 NO DATA 4.25E+09
MO-99 NO DATA 8.20E+04 1.56E+04 NO DATA 1.88E+05 NO DATA 1.47E+05
TC-99m 3.428-21 9.54E-21 1.24E-19 NO DATA 1.42E-19 5.29E-21 6.26E-18
TC-101 0.00E+00 0.00E+00 0.00E+00 NO DATA 0.00E+00 0.00E+00  0.00E+00
RU-103 8.57E+07 NO DATA 3.66E+07 NO DATA 3.02E+08 NO DATA 7.16E+09
RU-105 4.56E-28 NO DATA 1.77E-28 NO DATA 5.75E~-27 NO DATA 3.68E-25
RU-106 2.36E+09 NO DATA 2.97E+08 ~NO DATA 3.54E+09 NO DATA 1.13E+11
AG-110m 5.04E+06 4.77E+06 2.90E+06 NO DATA 9.10E+06 NO DATA ~1.34E+09
TE-125m 3.03E+08 1.09E408 4.06E+07 8.47E+07 . NO DATA NO DATA 8.95E+08
TE-127m 9.40E+08 3.33E+08 . 1.12E+08  2.24E+08 3.81E+09 NO DATA 2.34E+09
TE-127 1.78E-10 6.30E-11 3.82E-11 1.23E-10 7.20E-10 NO DATA 1.37E-08
TE-129m 9.49E+08 3.52E+08 1.50E+08 3.06E+08 3.97E+09 NO DATA 3.56E+09
TE-129 0.00E+00 0.00E100 0.00E+00 0.00E+00 0.00E+00  NO DATA 0.00E+00
TE-131m 3.73E+02 1.79E402 1.49E+02 2.69E+402 1.87E+03  NO DATA 1.44E+04
TE-131 0.00E+00 0.00E+00 0.0OE+00 0.00E+00 0.00E+00 NO DATA 0.00E+00
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TABLE 3.5-26 (continued)

MEAT PATHWAY FACTORS — R';,,; (TEEN)
(mzm;em/ yr per ucCi/sec)
ORGAN:  -BONE- . LIVER ‘P.BODY -~ THYROID -KIDNEY . LUNG GI-LLI .
ISOTOPE .
TE-132 1.17E+06  7.38E+05 6.95E+05 7.78B+05 7.08E+06 NO DATA 2.34E8+07
I-130- 1.63E-06 4.71E-06 1.88E-06 3.84E-04 7.25E-06 NO DATA  3.62E-06
" I-131 8.89E+06 1.24E+07 6.69E+06 3.63E+09 2.14E4+07 NO DATA 2.46E+06
1-132 5.78E-59 1.51E-58 5.42E-59 5.09E-57 2.38E-58 NO DATA __ 6.58E-59
I-133 . 3.09E-01" 5.25E-01 1.60E-01 7.32E+01 9.20E+01 NO DATA 3.97E-01
I-134 . 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00E+00 NO DATA 0.00E+00
1-135 ~ .3.79E~-17 .9.75E-17 3.61E-17 6.27E-15 1.54BE-16 NO DATA _ 1.08E-16
CS-134 . 5.22E+08-— 1,23E+09 5.70E+08 . NO--DATA -3.91E+08 1.49E+08 1.53E+07
CS-136 = 9.36B+06 3.68E+07 2.47E+07 - NO DATA 2.01E+07 3.16E+06- 2.96E+06
CsS-137  7.24E+08 . 9.63E+08 ° 3.35E+08 NO DATA  3.28E108 1.27E+08  1.37E+07
C5-138.  0.00E+00" 0.00E+00 - 0.00E+00 NO-DATA  0.00E+00 0.00E+00  0.00E+00
BA-139 0.00E+00 0.00E+00 0.00E+00 NO DATA 0.00E+00 0.00E+00 0.00E+00
BA-140- 2.37E+07 2.91E+04 1.53E+06 NO DATA _ 9.865E+03  1.96E+04  3.66E+07
BA-141  0.00E+00 0.00E+00 O0.00E+00 NO DATA  0.00E+00 0.00E+00  0.00E+00
BA-142  0.00E+00 0.00E+00 0,00E+00 NO DATA 0.00E+00  0.00E+00 ~ 0.00E+00
LA-140  3.03E-02 1.49E-02 3.97E-03 NO DATA _ NO DATA __ NO DATA 8.56E+02
LA-142  3.37B-92 1.49E-92 3.72E-93 NO DATA NO DATA  NO DATA 4.55E-88
CE-141  1.17E+04 7.83E+03 9.00E+02 NO DATA  3.69E+03 NO DATA  2.24E+07
CB-143  1.70E-02 1.24E+01 1.38E-03 NO DATA _ 5.55E-03 NO DATA __ 3.72E+02
CE-144  1.23E+06 5.10E+05 6.62E+04 NO DATA  3.04E+05 NO DATA  3.10E+08
PR-143 # 1.77E4+04 7.06E+03 8.80E+02 NO DATA. 4.10E+03 NO DATA  5.82E+07
PR~144 0.00E+00 0.00B+00 0.00E+00 NO DATA 0.00E+00 . NO DATA 0.00E+00
ND-147  6.22E+03 6.76E+03 4.05E+02 NO DATA  3.97E+03 NO DATA  2.44E+07"
W-187 1.74E-02 1.42E-02 4.96E-03 NO DATA NO DATA  NO DATA  3.83E+00
Np-239  2.25E-01 2.12E-02 1.18E-02 NO DATA . 6.67E-02 NO DATA _ 3.42E+03
*mrem/yr per pCi/m’
*¥*] .16E-03 ‘
L
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TABLE 3.5-27

MEAT PATHWAY FACTORS - R'ipy (ADULT)

" (m’mrem/yr per nCi/sec)

ORGAN: BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
ISOTOPE - " K
H-3 NO DATA _ 3.24E+02* 3.24E+02* 3.24E+02*. 3.24E102* 3.24E+02* 3.24E4+02*
c-14 3.33E+05%  6.66E+04* 6.66E+04* 6.66E+04* 6.66E+04* 6.66E+04* 6.66E+04>
NA-24 1.45E-03** 1.45E-03 1.45E-03 1.45E~-03 1.45E-03 1.45E-03 1.45E~03
P-32 3.65E+09 3.898108  1.80E108 NO DATA  NO DATA  NO DATA - 5.23E+08
CR-51 NO DATA NO DATA 7.05E4+03 4.21E+03 1.55B403 9.35B+03 1.77E+06
MN-54 NO DATA 9.1984+06 1.75E+06 NO DATA 2.73E4+06 - NO DATA 2.81E+07
MN-56 NO DATA 1.458-53 2.578-54 NO DATA 1.84E-53 NO DATA 4.62E-52
FE-55 2.94E+08 2.03E+08 4.74E+07 NO DATA NO.DATA 1.13E4+08 1.17E+08
FE-59 2.66E+08 6.24E+08 2.39E+08 . NO DATA _ NO. DATA 1.74E+08 2.08E+09
CcO-58 NO DATA 1.83E+07 A4.09E+07 - NO DATA NO DATA _ NO DATA 3. 7T0E+08
CcO-60 NO DATA -~ 7.51E+07 1.66E+08 NO DATA  NO DATA NO DATA 1.41E+09
NI-63° 1.89E+10. 1.31E+09 6.32BE+08 NO DATA _ NO DATA  NO DATA 2.73E+08
NI-65. - 2.27E-52 3.94E-53  1.34E-53 NO DATA  NO DATA  NO DATA 7.46E~52
cU-64 .NO DATA 2.52B-07 1.18E-07 NO DATA 6.36E~-07 “NO DATA 2.15E-05
ZN-65 3.56E+08 1.13E4+09 5.12E+08 NO DATA 7.57E4+08 NO DATA 7.13E+08
ZN-69 0.00E+00 0.00E+00  0.00E+00 NO DATA 0.00E+00 NO DATA 0.00E+00
BR-83 NO DATA NO DATA NO DATA NO DATA ‘NO DATA NO DATA NO DATA
BR-84 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
BR-85 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
RB-86 NO DATA 4.87E4+08 2.275+08 NQ DATA NO DATA NO 'DATA 9,61E+07
RB-88 NO DATA 0.00E+00 O0.00E+00 NO DATA NO DATA  NO DATA 0.00E+00
RB-89 ‘NO DATA © 0.00E+00 0.00E+00 NO DATA NO DATA NO DATA 0.00E+00
SR-89 3.01E+08 NO DATA 8.64E+06 NO DATA NO DATA  NO DATA 4.83E+07
SR-90 1.24E+10  NO DATA 3.05E+09 NO DATA NO DATA  NO DATA 3.59E+08
SR-91 1.43E-10 NO DATA 5.70E-12  NO DATA NO DATA __ NO DATA - 6.83E-10
SR-92 1.28E~-49 NO DATA 5.54E-51 NO DATA NO DATA NO DATA 2.54E~-48
Y-90 1.09E+02 - NO DATA 2.92E+00 NO DATA NO DATA " NO DATA 1.15E+06
Y-91m 0.00E+00 NO DATA 0.00E+00 NO DATA NO DATA’ NO DATA 0.00E+00 .
Y-91 1.13E+06 NO DATA 3.03E+04 NO DATA NO DATA NO DATA. 6.23E+08
Y-92 1.49E-39 NO DATA 4.36E-41 NO DATA NO DATA NO DATA 2.61E-35
Y-93 4.40E-12 NO DATA 1.21E-13 NO DATA NO DATA NO DATA 1.39E-07 -
ZR-95 . 1.87E+06 6.00E+05 4.06E+05 NO DATA 9,.41E+05 NO DATA 1.90E+09
ZR-97 2.03E-05 4.10E-06 . 1.88E-06 NO DATA 6.17E-06 NO DATA 1.27E+00
NB-95 Z.30E+06 1.28E+06  6.86E105 NO DATA 1.26E+06  NO DATA 7.75E+09
MO-99 NO DATA 9.91E+04 1.89E+04 NO DATA 2.24E405 NO DATA 2.30E+05
TC-99m  4.32E-21 1.22E-20 1.56E-19 NO DATA  1.86E-19 5.99E-21 7.23E-18
TC-101 0.00E+00 0.00E+00  0.00E+00 NO DATA O.00E100 0.00E+00  0.O00E+00
RU-103 1.05E+08 NO DATA 4.538407 NO DATA 4.02E+08 NO DATA 1.23E+10
RU-105 5.42E-28 NO DATA 2.14E-28 NO DATA 7.00E~-27 NO DATA 3.32E-25
RU-106 2.B81E+09 NO DATA 3.558+08 NO DATA 5.42E+09 NO DATA 1.82E+11
AG-110m 6.67E+06 6.17E+06 . 3.67E+06 NO DATA 1.21E+07 NO DATA 2.52E+09
TE-125m 3.59E+08 1.30E+08 4.81E+07 1.08E+08 1.46E+09 NO DATA 1.43B409
TE-127m 1.12B+09 3.99E+08  1.36E108  2.85E+08 4.54E+09 NO DATA 3.75E+09
TE-127 2.09E-10 7.52E-11 4.53E-11 1.55E-10 8.53E-10 NO DATA 1.65E~-08
TE-129m 1.13E+09 4.22E+08 1.79E+08 3.89E+08 4.73E+09 NO DATA 5.70E+09
TE-129 0.00E+00 0.00E+00 _ 0.00E+00  0.00E+00 0.00E+00 NO DATA 0.00E+00
TE-131m 4.50E+02 2.20E402 1.83E+02 ~3.48E+02 2.23E+03 NO DATA 2.18E+04
TE-131 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00 NO DATA 0.00E+00
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TABLE 3.5-27 {continued) -

MEAT PATHWAY FACTORS - R, (ADULT)

LIVER

_T.BODY

THYROID

(m’mrem/yr: per nci/sec)

KIDNEY

GI-LLY

ORGAN: - BONE LUNG
TISOTOPE
TE-132 1.42E+06 9.21E+05 8.64E+05 1.02E+06 8.87E+06 NO DATA 4.36E+07
I-130 2.03E-06 5.98E-06 2.36E-06 5.07B-04 9.33E-06 NO DATA 5.15E-06
I-131 1.07E+07 1.54E+07 8.80E+06 5.03E+09 2.63E+07 NO DATA 4.05E+06
‘I-132 7.13E-59 1.91B-58 6.67E-59 6.67E-57 3.04E-58 NO DATA 3.58E-59
I-133 "3.70E-01 6.43B-01 1.96E-01 9.45E+01 1.12E+00 NO DATA 5.78E-01
I-134 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - 0,00E+00 NO DATA 0.00E+00
I-135 . 4.65E-17 1.22B-16 4.49E~-17. 9. 03E-15 - 1.95E~-16 NO.DATA  1.38E-~16
C5-134 | 6.53E+08 ~ 1.55E+09 1.27E+09 NO DATA 5.03E+08 1.67B+08 2.72E+07
‘CS-136 " 1.20E+07 4.75E+07 3.42E+07 - NO DATA - - 2.65B+07 3.63E4+06 5.40E+06
C3-137 8.69E+08 1.19E4+09 7.78E+08 NO DATA 4.038+08 1.34B+08 2.30E+07
CS-138-- 0.00E+00 0.00B+00 0.00E+00 NO DATA 0.00E4+00 O0.00E+00 0.00E+00°
BA-139 0.00E+00 0.00E+00 . 0.00E+00 NO DATA 0.00E+00 0.00E+00 0.00E+00 -
BA-140 2.88E+07 3.62E+04 1.89E+06 NO DATA 1.23E+04 2.07E+04 5.94E+07
BA-141 0.00E+00 0.00E+00 0.00E+00 NO DATA 0.00E+00 0.00E+00 0.00E+00
BA-142 0.00E+00 0.00E+00 0.00E+00° NO DATA 0.00E+00 0.00E+00 0.00E+00
LA-140 3.68E-02 1.85E-02 ~ 4.90E-13 NO DATA _ NO DATA NO DATA _ 1.36E+03
TA-142 4.07E-92 1.85E-92 4.61E-93 NO DATA  NO.DATA NO DATA  1.35E-88
CE-141 1.39E+04 9.43E+03 1.07E+03 NO DATA  4.38E+03 NO DATA  3.61E+07
CE-143 2.03E-02 1.50B+01 1.66E~-03 NO DATA  6.61E-03. NO DATA _ 5.61E+02
CE-144  1.46E+06 6.10E+05 7.83E+04 NO DATA  3.62E+05 NO DATA  4.93E+08
"PR-143°  2.09E+04 8.40E+03 1.04E+03 NO DATA  4.85E+03 NO DATA  9.17E+07
PR-144 - 0.00E+00 0.00E+00 0.00E+00 NO DATA 0.00E+00 NO DATA 0.00E+00
ND-147 7.04E+03  8.14E+03 4.87E+02 NO DATA  4.76E+03 NO DATA  3.91E+07
W-187 2.06E-02 1.72E-02 6.02E-03 NO DATA NO DATA  NO DATA 5.64E+00
NP-239 2.57E-01 2.53E-02 1.398E-02 NO DATA 7.88E-02 NO DATA 5.18E+03
*mrem/yr per pCi/m’
**1.45E-03
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TABLE 3.5-28 . : S

VEGETATION PATHWAY FACTORS — R'ipy (CHILD) ° I%?
(m’mrem/yx per pCi/sec)

ORGAN: BONE LIVER T.BODY THYROID KIﬁNEY LUNG GI-LLI

1SOTORE .
"H-3 NO DATA 1.01E103* 4.01BE+03* 4. O1E+03* 4.01E+03* 4. 01E+03* 4.01E+03*
c-14 3.51E+06* 7.01E+05* 7.01E+05* 7. 01E+05* 7.01B+05* 7. 01E+05* 7.01E+05*
NA-24 - 3.75E+05** 3.75E+05 3.75E+05 3.75E+05 3.75E+05 _ 3.7S5E+05 3.75E+05
~P-32 _ 3.37E+09 1.57E+08 - 1.30E+08 NO DATA NO DATA -~ NO DATA 9.30E+07
CR-51 NO DATA - NO DATA =1.17E4+05 6.49E+04 1.77E+04 1.18E+05 6.20E+06
- MN-54 NO DATA 6.64E+08 1.77E+08 NO DATA 1.86E+08 NO DATA 5.58E+08
" MN-56 NO DATA 1.878101 4.22B+00 NO DATA 2.26E+01 NO DATA 2.71E+03
FE-55 8.02E+08 = 4.25BE+08. 1. 32E+08 NO DATA NO. DATA 2.40E+08  7.88E+07
FE~59 3.98E+08 6.43E+08 . 3.21E+08 NO DATA NO DATA ~ 1.87E+08 6.70E+08
— C0-58 NO_DATA 6.44E+07 1.97E+08 NO DATA  NO DATA NO DATA 3.76E+08
co-60 ‘'NO DATA 3.7981+08 - 1.12E+09 - NO DATA ‘NO DATA NO DATA 2.10E4+09 -
NI-63 . 3.95E+10 2.11E+09 . 1.34E+09 NO DATA NO DATA . NO DATA ~ 1. 42E+08
NI-65 1.05E+02 9.89E+00 5.77E+00 NO DATA . NO DATA NO DATA 1.21E+03
- CcU-64 - NO DATA 1.09E+04 - 6.59E+03 NO DATA "© 2.64E+04 NO DATA 5.12B+05
ZN-65 8.11E+08 2.16E+09 1.34E+09 NO DATA 1.36E+09 NO DATA 3.79E+08
ZN-69 9.29E-06 1.34E-05 1.24E-06 NO DATA 8.14E-06 NO DATA 8.46E-04
BR-83 NO DATA NO DATA 5.40E+00 NO DATA NO DATA NO DATA NO DATA
— BR-84 NO DATA NO DATA 3.92E-11 NO DATA NO DATA NO DATA NO DATA
BR-85 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
RB-86 NO DATA 4.53E+08 2.79E+08 NO DATA NO DATA NO DATA 2.91E+07
RB-88 NO DATA 4.38E-22 3.04E-22 NO DATA NO DATA NO DATA 2.158-23
— RB-089 NO DATA 4.60E-26 4.17E-26 NO DATA NO DATA NO DATA 4-.09E-28
: SR-89 3.59E+10 NO DATA 1.03E+09 NO DATA NO DATA NO DATA 1.398+09
SR-90 1.24E+12 NO DATA 3.14E+11 NO DATA NO DATA NO DATA 1.67E+10
SR-91 . 5.21E+05 NO DATA 1.97E+04 NO DATA NO DATA NO DATA 1.15E+06
SR-92 7.29E+02 - NO DATA 2.92E+01 NO DATA NO DATA NO DATA 1.38E1+04
Y-90 2.31E+04 NO DATA 6.18E+02 NO DATA NO DATA NO DATA 6.58E+07
Y-91m 9.24F-09 _  NO DATA . 3.36E-10 NO DATA NO DATA NO DATA 1.81E-05
Y-91 1.86E+07 NO DATA 4,97E+05 NO DATA NO DATA NO DATA 2.48E+09
— Y-92 1.58E+00 NO DATA 4.52E-02 NO DATA NO DATA NO DATA ~ 4.57E+04
Y-93 2.92E+02 NO DATA 8.01E+00 NO DATA NO DATA NO DATA 4.35E+06
ZR-95 .3.86E+06 8.49E+05 7.56E+05 NO DATA 1.22E+06 NO DATA 8.86E+08
ZR-97 5.66E+02 8.18E+01 4.83E+01 NO DATA 1.178+02 NO DATA 1.24E+07
— ° NB-95 4.10E+05 1.60E+05 1.14E+05 NO DATA 1.50E+05 NO DATA 2.95E+08
MO-99 NO DATA 7.67E+06 1.90E+06 NO DATA 1.64E+07 NO DATA 6.35E+06

. TC-99m 4.70E+00 9.21E+00 1.53E+02 NO DATA 1.34E+02 4.68E5+00 5.248+03

TC-101 1.48E-30 1.54E-30 1.96E-29 NO DATA 2.63E-29 8.16E-31 4.91E-30

— RU-103 1.54E+07 NO DATA 5.90E+06 NO DATA 3.86E+07 NO DATA 3.97E+08
RU-105 9.16E+01 NO DATA . 3.32E+01  NO DATA 8.05E+02 NO DATA 5.98E+04

" RU-106 7.45E+08 NO DATA 9.30E+07 NO DATA 1.01E+09 NO DATA 1.16E+10
AG-110m 3.21E+07 2.178+07 1.73E+07 NO DATA 4.04E+07 - NO DATA 2.58E+09

— TE-125m 3.51E+08 9.52E+07 4.68E+07 9.86E+07 NO DATA NO DATA 3.39E+08
TE-127m 1.32E+09 . 3.56E+08 1.57E+08 3.16E+08 3.77E+09 NO DATA 1.07E4+09

TE-127 9.84E+03 2.65E+03 2.11E+03 6.81E+03 2.80E+04 NO-DATA 3.84E+05

TE-129m 8.43E+08 2.35E+08 1.31E+08 2.72E+08 2.47E+09 NO DATA 1.03E+09

— TE-129 1.32E-03 = 3.68E-04 3.13E~-04 9.42E-04 3,86E-03 NO DATA 8.21E-02
TE-131m 1.54E+06 5.33E+05 5.67E+05 1.10E+06 5.16E+06 NO DATA 2.16E+07

TE-131 2.59E-15 7.89E-16 7.71E-16 1.98E-15 7.83E-15 NO DATA 1.36E-14
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VEGETATION PATHWAY FACTORS - R'j,; (CHILD)

TABLE 3.5-28 (continued)

(m’mrem/yr per pCi/sec)

. LUNG

It

ORGAN: BONE ‘LIVER == T.BODY - THYROID -z KIDNEY - GI-LLI
ISOTOPE - I
TE-132 7.00E+06 3.10E+06 3.74E+06 4.51BE+06 2.88E+07 NO DATA 3.12E+07
I-130 6.10E+05 1.23E4+06 6.35E+05 1.36E+08 - 1.84E+06 NO DATA 5.77E+05
I-131 1.43E+08  1.44E+08 8.16E+07 4.75E+10 2.36E+08 NO DATA 1.28E+07
“1-132 9.20E+01 1.69E+02 . 7.77E+01  7.84E+03 2.59E+02 NO DATA 1.99E+02
1I-133. 3.53E+06 4.36E+06 1.65E+06 8.11E+08 7.27E4+06 NO DATA 1.76BE+06
I-134.- 1.50BE-04 2.798-04 1.28E-04 6.41B-03 - 4.26E-04. NO DATA 1.85BE-04
I-135 . 6.28E+04 1.13E+05 5.34E+04 1.00E+07 1.73E+05 NO DATA = 8.61E+04
CS-134. . -1.60E+10 - 2.63BE#10 5.55E+09 '~ NO DATA - B8.15B4+09 2.92E+09- 1.42E+08
€S-136 8.23E+07 2.26E+08 1.46E+08 NO DATA ~ 1.20E+08 . 1.80E+07 7.95E+06
CS-137 2.39E+10 2.29E+10 3.38E+09 NO DATA . 7.46E+09 2.68E+09  1.43E+08
Cs-138-  6.44E-11 8.95E-11 5.68E-11 NO DATA 6.30B-11 - 6.78E-12 4.12E-11
BA-139 4.97E-02 2.65E-05 1.44E-03 NO DATA 2.32B-05 1.56E-05 2.87E+00
BA-140 2.778+08 2.42E+05 1.62E+07 NO DATA 7.89E+04 -1.45E+05 1.40E+08
BA-141 2.40E~21 1.14E-24 6.64E-23 NO DATA 9.88E-25 6.71E-24 = 1.16E-21
BA-142 9.70E-3% 6.98E-42 5.42E-40 NO DATA . 5.65E-42 4.11E-42 1.27E-40
1A-140 3.24E+03 1.13E+03 3.53E+02 NO DATA NO DATA NO DATA 3.16E+07
LA-142 3.39E-04 1.08E-04 3.38E-05 NO DATA NO DATA  NO DATA 2.14E+01
CE-141 6.56E+05 3.27E+05 4.85E+04 NO DATA 1.43E+05 NO DATA 4.08E+08
CE-143 1.71E+03 .9.29E+05 1.35E+02 NO DATA 3.90E+02 NO DATA  1.36E+07
CE-144 1.27E+08 3.99E+07 6.79E+06 NO DATA 2.21E+07 NO DATA 1.04E+10
" PR-143 1.45E+05 4.37E4+04 7.22E+03 NO DATA 2.36E+04 NO DATA 1.57E+08
PR-144 - 5.64E-26 1.74E~-26 2.84E-27 NO DATA - 9.22E-27 NO DATA _ 3.75E-23
ND-147 7.16E+04 . 5.80E+04 4.49E+03 NO DATA 3.18E+04 NO DATA 9.18E+07
W-187 6.44E+04 3.81E+04 1.71E+04 NO DATA NO DATA NO DATA 5.36E+06
NP-239°  2.56E+03 1.84E+02 1.29E+02 . NO DATA-  5.31E+02 NO DATA 1.36E+07
*mrem/yr per pCi/m’

**3_ 75E+05 ‘
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TABLE 3.5-29

VEGETATION PATHWAY FACTORS - R'ip; (TEEN)
(m’mrem/yx per pCi)

KIDNEY

|8k

ORGAN: "BONE LIVER T.BODY THYROID LUNG GI-LLI
ISOTOPE )
H-3 " NO DATA 2.59E+03* 2.59E+03* 2.59E+03* 2.59E+03* 2.59E+03* 2.59E+03*
c-14 1.45B+06*  2.91B+05* 2.91E+05* 2.91E+05* 2.91E+05* 2.91E+05* 2.91E+05*
NA-24 2.40E+05** 2,.40E+05 2.40E+05 2.40E+05 2.40E+05 . 2.40E+05 2.40E+05
P-32 1.61E+09 9.978307 6.24E+07 . NO DATA NO DATA NO DATA 1.35E+08
CR-51 NO DATA NO. DATA 6.12E+04 3.40E+04 1.34E+04 8.74E+04 1.03E+07
MN-54 NO DATA 4,.54E+08 . 9.01E+07 . NO DATA 1.36E+08 NO DATA 9.32E+08
MN-56 NO DATA 1.43E4+01 2.54E+00 NO DATA 1.81E+01 NO DATA 9.41E+02
FE-55 3.26E+08 2.31E+08 5.39E+07 NO DATA NO DATA 1.46E+08 1.00E+08
FE-59 1.79E+08 4.18E+08 1.61E+08 NO DATA NO DATA 1.32E+08 9.88E+08 ,
Cco-58 NO DATA 4.36E+07 . 1.01E+08 NO DATA NO DATA NO DATA 6.02E+08
CO-60 NO DATA - 2.49B+08 ~ 5.60E+08 NO DATA NO DATA NO DATA 3.24E+09
" NI-63 1.61E+10 1.14E+09 5.46B+08 NO DATA NO DATA NO DATA 1.81E+08 )
NI-65 5.73E+01 7.32E+00 3.34E+00 NO DATA NO DATA NO DATA 3.97E+02
CU-64 ‘NO DATA 8.28E+03 3.90E+03 NO DATA 2.10E+04 NO DATA 6.42E+05
ZN-65 4.23E+08 1.47B409. 