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LLC (Exelon) is submitting the 2009 Annual Radioactive Effluent Release Report for Clinton
Power Station. This report covers the period from January 1, 2009 through December 31,
2009. This report provides the results of Section 7.2 of the Offsite Dose Calculation Manual.
There are no commitments contained in this letter.

Respectfully,

Jbrle —

Mark E. Kanavos
Plant Manager
Clinton Power Station

EET/SIS/blf
Attachment
cc: Regional Administrator, Region Il

NRC Senior Resident Inspector - Clinton Power Station
Office of Nuclear Facility Safety — lllinois Emergency Management Agency

A009

/(;—

1

U8

L



- _ ﬁ: - “ {- -
. \ I3
" . - - " =

}ﬁ ﬁ‘

Exelon.

Nuclear

January 1, 2009 ~ December 31, 2009

ANNUAL RADIOACTIVE EFFLUENT RELEASE
REPORT

CLINTON POWER STATION - DOCKET NUMBER 50-461 '

Prep_ared‘by:
Clinton Power Station

-- page 1 of 109 --



H

_ N
)

., - \ B .
7 - M kY i}

TABLE OF CONTENTS

SECTION TITLE PAGE
1 Executive Summary 5
2 Introduction 6
3 Supplemental Information 12
4 Radioactive Effluent Data 17
5 Solid Waste Disposal Information 28
6 Dose Measurements and Assessments 32
7 Meteorological Data and Dispersion Estimates 43
8 ODCM Operational Remedial Requirement Reports 103
9 Changes to Radioactive Waste Treatment Systems 104
10 New Locations for Dose Calculation and / or Environmental 105

Monitoring
11 Corrections to Data Reported in Previous Reports 108
12 Changes to the Offsite Dose Calculation Manual 109

-- page 2 of 109 --



-a

e
,

o _
f‘

'-/‘ -

p

_\

LIST OF TABLES

TABLE
NUMBER TITLE PAGE

Gaseous Effluents — Summation of All Releases 17

1 e 1A Air Doses Due to Gaseous Releases 18

e 1B Doses to a Member of the Public Due to Radioiodines, 18
Tritium and Particulates in Gaseous Releases

2 Gaseous Effluents — Nuclides Released 19

3 Radioactive Gaseous Waste LLD Values 20

4 Waterborne Effluents — Summation of All Releases 22

5 Waterborne Effluents — Nuclides Released 23

6 Radioactive Liquid Waste LLD Values 24

7 Solid Waste and Irradiated Fuel Shipments 28

8 Maximum Offsite Doses and Dose Commitments to Members of the 33
Public In Each Sector
Calculated Doses to Members of the Public During Use of the

9 Department of Natural Resources Recreation Area in the East- 36
Southeast Sector within the CPS Site Boundary

10 Calculated Doses to Members of the Public During Use of the Road in 37
the Southeast Sector within the CPS Site Boundary

11 Calculated Doses for the Residents in the South-Southeast Sector 38
within the CPS Site Boundary

12 Calculated Doses for the Residents in the Southwest Sector within the 39
CPS Site Boundary
Calculated Doses to Members of the Public During Use of the _

13 Agricultural Acreage in the South-Southwest Sector within the CPS 40
Site Boundary

14 Calculated Doses for the Residents in the West-Southwest Sector 41
within the CPS Site Boundary

15 Calculated Doses to Members of the Public During Use of Clinton 42
Lake in the Northwest Sector within the CPS Site Boundary

16 Meteorological Data Availability 44

17 Classification of Atmospheric Stability 45

18 Joint Wind Frequency Distribution by Stability Class 46

-- page 3 of 109 --




- am = =

- —) ‘

LIST OF FIGURES

FIGURE TITLE PAGE
NUMBER

1 CPS Airborne Effluent Release Points 7

2 CPS Waterborne Effluents Release Pathway 8

3 Effluent Exposure Pathways 11

4 Areas Within the CPS Site Boundary Open to Members of the Public 35

-- page 4 of 109 --



—

s
- ‘-

. o I R 8 f

R

SECTION 1

EXECUTIVE SUMMARY

The Annual Radioactive Effluent Release Report is a detailed description of
gaseous and liquid radioactive effluents released from Clinton Power Station [CPS] and
the resulting radiation doses for the period of January 1, 2009 through December 31,
2009. This report also includes a detailed meteorologlcal section providing weather
history of the surrounding area during this period. This mformatlon is used to calculate
the offsite dose to our public.

The report also includes a summary of the amounts of radioactive material
contained in solid waste that is packaged and shipped to a federally approved disposal
/ burial facility offsite. Additionally, 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 in
accordance with ODCM Remedial Requirements 2.7.1.b and 3.9.2.b. ’

The Report also includes a summary of events that are to be included per ODCM
Remedial Requirements.

The NRC requires that nuclear power facilities be designed, constructed, and
operated in such a manner as to maintain radioactive effluent releases to unrestricted
areas As Low As Reasonably Achievable [ALARA]. To ensure compliance with this
criterion, the NRC has established limitations governing the release of radioactivity in
effluents.

During 2009, CPS operations were well within these federally required limits.
The maximum annual radiation dose delivered to the inhabitants of the area
surrounding CPS - due to radioactivity released from the station — was 1.05E-03[or
0.00105] mR [milli-Roentgen]. The radiation dose to the public in the vicinity of CPS
was calculated by using the concentration of radioactive nuclides from each gaseous
effluent release coupled with historical weather conditions. The dose from CPS
gaseous radioactive effluents was only a small fraction of the limit for the maximum
exposed member of the public. There were no liquid effluent releases in 2009. As
such, there was no dose received by the public from the liquid radioactive effluent
pathway.
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SECTION 2
INTRODUCTION

CPS is located in Harp Township, DeWitt County approximately six (6) miles
east of the city of Clinton in east-central lllinois. CPS is a ~1,140 megawatt gross
electrical power output boiling water reactor. Initial fuel load commenced in September
of 1986 with initial criticality of the reactor occurring 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 (2) gaseous effluent release points to
the environment. They are the Common Station Heating, Ventilating, and Air
Conditioning [HVAC] Vent and the Standby Gas Treatment System [SGTS] Vent [see
Figure 1]. Each gaseous effluent release point is continuously monitored consisting of
a surveillance program of periodic sampling and analysis as specified in the ODCM.

CPS is licensed to release radioactive liquid effluents in a batch mode, however
there were no radioactive liquid releases in 2009 at CPS. Each release would have
been sampled and analyzed prior to release. Depending upon the amount of activity in
a release, liquid effluents would vary from 10 to 300 gallons per minute [GPM]. This
volume is then further combined with both Plant Service Water flow [a minimum of
approximately 5,000 GPM] along with Plant Circulating Water flow [0 to 567,000 GPM]
in the seal well, just prior to entering the 3.4 mile discharge flume into Lake Clinton
[see Figure 2].

Processing and Monitoring

CPS strictly controls effluents to ensure radioactivity released to the
environment is maintained ALARA and does not exceed federal release limit criteria.
Effluent controls include the operation of radiation monitoring systems within the plant
as well as an offsite environmental analysis program. 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 controlled laboratory environment to identify
the specific concentration of those radionuclides being released. Sampling and
analyses provides for 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 purpose of the
REMP program is to assess the radiological impact on the environment due to the
operation of CPS. Implicit in this charter is the license 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
criticality of the reactor. '
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Figure 1
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Figure 2

CPS WATERBORNE EFFLUENTS RELEASE PATHWAY
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Exposure Pathways

A radiological exposure pathway is the vehicle by which the public may become
exposed to radioactivity released from nuclear facilities. The major pathways of
concern are those that 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
historical meteorological characteristics of the area that are defined by wind speed and
wind direction. This information is used to evaluate how the radionuclides will be
distributed within the surrounding area. The most important factor in evaluating the
exposure pathway is the use of the environment by the public living around CPS.
Factors such as location of homes in the area, use of cattle for milk, and the growing of
gardens for vegetable consumption are important considerations when evaluating
exposure pathways. Figure 3 illustrates the effluent exposure pathways that were
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
Clinton Lake.

Dose Assessment

Whole body radiation involves the exposure of all organs in the human body to
ionizing radiation. Most naturally occurring 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.

Radiation dose to the public in the area surrounding CPS is calculated for each
release using historical weather conditions coupled with the concentrations of
radioactive material present. The dose is calculated for all sixteen geographical
sectors surrounding CPS and includes the location of the nearest residents, vegetable
gardens producing broad leaf vegetables and dairy animals in all sectors. The
calculated dose also uses the scientific 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 consumes and how much air a person breathes in a year.

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

Gaseous effluent radioactivity released from CPS is classified into two (2)
categories. The first category is noble gases. The second category consists of 1",
13 H3 and all radionuclides in particulate form with radioactive half-lives greater than
eight (8) days. Noble gases - such as xenon and krypton - are biologicallg/ and
chemically non-reactive. As such, these radionuclides — specifically Kr*®™ | Xe'® and
Xe'®® — are the major contributors to external doses. Halogens 1" and 1'** | H® and
radionuclides in particulate form with radioactive half-lives greater than eight (8) days
are the major contributors to internal doses.

Liquid Effluents

Liquid effluents may originate from two (2) sources at CPS. The first 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 is from heat exchanger leaks found in closed cooling water systems that
service radioactively contaminated systems. This would be considered an abnormal
release. As a matter of station management commitment, CPS strives to be a zero (0)
radioactive liquid release plant. The last liquid release occurred in September of 1992.

Solid Waste Shipments

To reduce the radiation exposure to personnel and maintain the federally
required 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
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SECTION 3

- SUPPLEMENTAL INFORMATION

l. REGULATORY LIMITS

The NRC requires nuclear power facilities to be designed, constructed and
operated in such a way that the radioactivity in effluent releases to unrestricted areas is
kept ALARA. To ensure 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 Title 10 of the Code of Federal Regulations,
Part 50, Appendix | (10CFR50 Appendix 1), Title 10 of the Code of Federal Regulations,
Part 20.1301 (10CFR20.1301) and Section 5.5.1 of our Station’s Technical
Specifications. Maintaining effluent releases within these operating limitations
demonstrates compliance with ALARA principles. These limits are just a fraction of the
dose limits established by the Environmental Protection Agency [EPA] found within
Environmental Dose Standard Title 40, Code of Federal Regulations, Part 190
[40CFR190]. The EPA has 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. The maximum permissible concentrations for gaseous effluents shall not
exceed the values provided within Section 5.5.4.g of Station Technical
Specifications. 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 area 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 3,000 mRem/year to the skin.
b. 1"*'1"*%, H? and all radionuclides in particulate form with

radioactive half-lives greater than eight (8) days:

- Less than or equal to 1,500 mRem/year to any
organ.
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In accordance with Title 10 of the Code of Federal Regulations, Part 50,
Appendix I, (10CFR50 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 equal 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 Title 10 of the Code of Federal Regulations, Part 50,
Appendix |, (10CFR50 Appendix 1), dose to a member of the public (from
1"*', 1" H® and all radionuclides in particulate form with radioactive half-
lives greater than eight (8) 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 the values provided within Section
5.5.4.b of Station Technical Specifications for radionuclides other than
dissolved or entrained noble gases. For dissolved or entrained noble
gases, the concentration shall be limited to 2.0E-04 uCi/ml 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.

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 3,000 mRem per year to the skin. These limits are based on dose
calculations using actual isotopic concentrations from our effluent release streams and
not based upon the gross count rate from our monitoring systems. 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

-- page 13 of 109 --



Releases of Radioactive Materials in Liquid and Gaseous Effluents from Light-Water-
Cooled Nuclear Power Plants", are not applicable.
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. MEASUREMENT AND APPROXIMATIONS OF TOTAL RADIOACTIVITY

A. 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 during a given time period.

2. Tritium is also 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 respective stack exhaust flow rates.

B. lodines

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

C. 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 then analyzed on an HPGe system. The average flow rates for each release
point are averaged over the duration of the sampling period and these results - along
with specific isotopic concentrations - are then used to determine the total activity
released during the time period in question.

D. Liquid Effluents

Each tank of liquid radwaste is recirculated for at least two (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 ensuring that a
representative sample is obtained. Samples are then analyzed on an HPGe system
and liquid release permits are generated based udpon the values obtained from the
isotopic analysis and the most recent values for H®, gross alpha, Fe®®, Sr*® 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.

-- page 15 of 109 --



Iv. DESCRIPTION OF ERROR ESTIMATES

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

E, = \/[(El)z +(1~:2)2 +...(En)2]

where: Er= total percent error, and
Ei...En = percent error due to calibration standards,
laboratory analysis, instruments, sample flow, etc.

-- page 16 of 109 --



GASEQOUS EFFLUENTS - Summation Of Al
Data Period: 01 January 2009 — 31 December 2009
Continuous Mixed Mode

SECTION 4

RADIOACTIVE EFFLUENT DATA

TABLE 1

| Releases

Units

Quarter

1

Quarter

2

Quarter

3

Quarter

4

‘Est.
Total
Error, %

A. Fission & Activation Gases

1.

Total Release

Ci

0.00E+01

0.00E+01

0.00E+01

0.00E+01

30

2.

Average release
rate for period

uCi/sec

0.00E+01

0.00E+01

0.00E+01

0.00E+01

Percent of
ODCM Limit

%

*

*

*

*

. lodines

Total lodine-131

Ci

6.325E-05

2.658E-05

2.795E-05

1.102E-05

31

N (D

Average release
rate for period

uCi/sec

8.133E-06

3.381E-06

1.386E-06

Percent of
ODCM Limit

%

*

*

3.516E-06

*

*

C. Particulates

Particulates with
half-lives >8 days

Ci

1.756E05

2.169E-05

2.897E-05

3.788E-05

24

Average release
rate for period

uCi/sec

2.258E-06

2.759E-06

3.644E-06

4.766E-06

Percent of
ODCM Limit

%

*

*

*

*

Gross alpha
radioactivity

Ci

6.40E-07

1.042E-06

1.523E-08

1.761E-08

. Tritium

Total Release

Ci

1.102E+01

1.367E+01

1.813E4+01

6.597E+00

21

Average release
rate for period

uCi/sec

1.417E+00

1.738E+00

2.281E+00

8.299E-01

Percent of
ODCM Limit

%

*

*

*

*

*

report.

Applicable limits are expressed in terms of dose. See Tables 1A and 1B of this
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TABLE 1A

Air Doses Due to Gaseous Releases

Doses per Quarter

Type of ODCM 18! % of 2nd % of 3" % of 4" % of
Radiation Limit Quarter Limit Quarter Limit Quarter Limit Quarter Limit
Gamma | 5mRad | 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01
Beta 10 mRad | 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01
Doses per Year

Type of ODCM e

ype - Year % of Limit
Radiation Limit

Gamma 10 mRad 0.00E+01 0.00E+01

Beta 20 mRad 0.00E+01 0.00E+01

TABLE 1B
Doses to a Member of the Public Due to Radioiodines, Tritium,
and Particulates in Gaseous Releases

Doses per Quarter

Type of .| ODCM Quarter % of Quarter % of Quarter % of Quarter % of
Organ Limit 1 Limit 2 Limit 3 Limit 4 Limit
Bone 7.5 1.94E-05 | 2.59E-04 | 2.35E-05 | 3.13E-04 | 3.13E-05 | 4.17E-04 | 1.94E-05 | 2.59E-04
Liver 7.5 2.31E-04 | 3.07E-03 | 2.85E-04 | 3.80E-03 | 3.78E-04 | 5.04E-03 | 1.38E-04 | 1.84E-03
TBody 7.5 2.31E-04 | 3.08E-03 | 2.86E-04 | 3.81E-03 | 3.79E-04 | 5.06E-03 | 1.53E-04 | 2.04E-03
Thyroid 7.5 5.18E-04 | 6.91E-03 | 4.06E-04 | 5.41E-03 | 5.06E-04 | 6.75E-03 | 1.92E-04 | 2.56E-03
Kidney 7.5 2.31E-04 | 3.09E-03 | 2.86E-04 | 3.81E-03 | 3.79E-04 | 5.05E-03 | 1.38E-04 | 1.84E-03
Lung 7.5 2.30E-04 | 3.07E-03 | 2.85E-04 | 3.80E-03 | 3.7BE-04 | 5.05E-03 | 1.38E-04 | 1.84E-03
Gl LLI 7.5 2.33E-04 | 3.11E-03 | 2.89E-04 | 3.85E-03 | 3.83E-04 | 5.11E-03 | 1.45E-04 | 1.93E-03
Doses per Year

Type of ODCM Year % of

Organ Limit Limit

Bone 15 9.36E-05 6.24E-04

Liver 15 1.03E-03 6.88E-03

TBody 15 1.05E-03 6.99E-03

Thyroid 15 1.62E-03 1.08E-02

Kidney 15 1.03E-03 6.89E-03

Lung 15 1.03E-03 6.88E-03

Gl LLI 15 1.05E-03 7.00E-03
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TABLE 2

CLINTON POWER STATION
GASEOUS EFFLUENTS - Nuclides Released

G - U aE B O w N O U oE Em

YEAR: 2009
Mixed Mode Release
Elevated Release Continuous Mode X
Ground-Level Release Batch Mode "
[ 0 ‘| Units Quarter Quarter Quarter Quarter
A. Fission Gases " 112 ol 3t 412
| Total for Period 0.00E+01 0.00E+01 0.00E+01 0.00E+01
B. lodines "
|31 Ci 6.32E-05 2.66E-05 2.80E-05 1.10E-05
|33 Ci 2.42E-05 | 0.00E+01 2.32E-05 6.35E-05
Total for Period Ci 8.75E-05 2.66E-05 5.12E-05 7.45E-05
C. Particulates [
Co®° Ci 0.00E+01 0.00E+01 0.00E+01 4.94E-06
Yo Ci 5.49E-03 2.38E-02 2.73E-02 1.49E-02
Mo®® Ci 0.00E+01 1.81E-06 | 0.00E+01 0.00E+01
Sr®® Ci 1.76E-05 2.17E-05 2.90E+05 1.80E-05
Mn>* Ci 0.00E+01 0.00E+01 0.00E+01 1.49E-05
Tc¥" Ci 0.00E+01 2.71E-05 0.00E+01 0.00E+01
Gross Alpha Ci 6.40E-07 1.04E-06 1.52E-08 1.76E-08
Total for Period Ci 5.51E-03 2.39E-02 2.73E-02 1.49E-02
D. Tritium "
| Total for Period | Ci | 1.10E+01 | 1.37E+01 | 1.81E+01 | 6.60E+00

f Ten (10) times the values found in 10CFR20 Appendix B, Table 2, Column 1 are
used for all Effluent Concentration Limit [ECL] calculations. For dissolved and
entrained noble gases, the concentration is limited to 2.00E-04 uCi/cc total

activity.

[2}

The lower the value of the actual sample activity - with respect to background

activity — the greater the counting error. Proportionally, large errors are reported
for the various components of CPS gaseous effluents because of their

consistent low sample activity.

An entry of 0.00E+01 indicates that the Minimum Detectable Activity (MDA)
concentration of the radionuclide was below the LLD value listed in Table 6.
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TABLE 3

RADIOACTIVE GASEOUS WASTE LLD VALUES

TYPE OF ACTIVITY Lower Limit of Detection
ANALYSIS (LLD) * (uCi/cc)
ﬁ\;mfz i‘:’;"]rﬂ,? Emitters, <1.00E-04
H2° <1.00E-06
(131d <1.00E-12
|133d <1.00E-10
i Emiers
Sr®, sr*°9 <1.00E-11
Gross Alpha ' <1.00E-11

Table 3 Notations

*The Lower Limit of Detection (LLD) as 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 a 95% probability and with a low (5%) probability of incorrectly
concluding that a blank observation represents a "real" signal.

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

4.66-s,

LLD =

E-V-222x10°-Y -e
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Table 3 Notations (continued)

Where:

microcurie,

and

LLD is the "a priori" lower limit of detection as defined above, as uCi 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, in counts per minute
(cpm),

E is the counting efficiency, in counts per disintegration,

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

2.22E+06 is the number of disintegrations per minute (dpm) per

Y is the fractional radiochemical yield, when applicable,

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

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.

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.

®The principal gamma emitters for which the LLD specification applies include
the following radionuclides: Kr®”, Kr®, Xe'®® Xe'®™ Xe'* and Xe'® in noble gas
releases and Mn*, Fe®, Co®®, Co®, zn®®, Mo, 1'* Cs', Cs', ce', and Ce' 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

dContinuous charcoal sample analyzed weekly

*Continuous particulate sample analyzed weekly

fComposite particulate sample analyzed monthly

gComposi’(e particulate sample analyzed quarterly
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TABLE 4

WATERBORNE EFFLUENTS - Summation Of All Releases
Data Period: 01 January 2009 through 31 December 2009

There were zero (0) liquid radwaste releases from CPS in 2009.

Est.}
Units Quarter Quarter Quarter Quarter Total
. 1 2 3 4 Error, %
. Fission & Activation Products
Total Release Ci 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01 N/A |
Average diluted
concentration during | uCi/ml | 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01
period
Percent of ODCM % N/A N/A N/A N/A
Limit
. Tritium
Total Release Ci 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01 N/A |
Average diluted
concentration during | uCi/mi | 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01
period
Percent of ODCM % N/A N/A N/A N/A
C. Dissolved and Entrained Gases
Total Release Ci 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01 N/A |
Average diluted
concentration during | uCi/ml | 0.00E+01 | 0.00E+01 | 0.00E+01 { 0.00E+01
period
Percent of ODCM % N/A N/A N/A N/A
Limit
. Gross Alpha Radioactivity
Gross alpha .
radioactivity Ci 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01 N/A
E. Volume of Waste
Released (prior to Liters | 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01 N/A
Dilution)
F. Volume of dilution Liters | 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01 | N/A

water used during period
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WATERBORNE EFFLUENTS - Nuclides Released ™
Data Period: 01 January 2009 — 31 December 2009

TABLE 5

All Modes

There were zero ( ) liquid radwaste releases from CPS in 2009.

| Continuous Mode B [ Batch Mode | X |

[ Nuclide [ Units | Quarter1 | Quarter2 | Quarter3 | Quarter4 |
A. Tritium

[H® | Ci | 0.00E+01 | 0.00E+01 | 0.00E+01 | 0.00E+01 |
B. Fission and Activation Products
Sr®° Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Sr° Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Cs™™* Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Cs'™’ Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
|31 Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Co® Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Co®° Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Fe*® Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Zn® Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Mn>* Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
cr’ Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Zr/Nb® Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Mo>® 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'®® Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
ce'” Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
ce'™ 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
C. Dissolved and Entrained Noble Gases
Xe'¥ Ci 0.00E+01 0.00E+01 0.00E+01 0.00E+01
Xe'® 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

(1

A value corresponding to ten times the values found in 10CFR20 Appendix B,

Table 2, Column 2 is used for all Effluent Concentration Limit (ECL) calculations.
For dissolved and entrained noble gases, the concentration is limited to 2.00E-04
pCi/ml total activity.
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TABLE 6

RADIOACTIVE LIQUID WASTE LLD VALUES

TYPE OF ACTIVITY ANALYSIS Lower Limit of Detection
(LLD) ® (uCi/ml)

Principal Gamma Emitters ° <5.00E-07
|’ <1.00E-06
Dissolved and Entrained Gases (Gamma ‘

Emitters) © <1.00E-05
H® <1.00E-05
Gross Alpha <1.00E-07
sr, sr* <5.00E-08
Fe® <1.00E-06

Table 6 Notations

*The Lower Limit of Detection (LLD) as 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 a 95% probability and with only a 5% probability of falsely
concluding that a blank observation represents a "real" signal.

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

4.66-s,

LLD =
E-V-222x%x10°-Y e~ *

Where:

LLD is the "a priori" lower limit of detection as defined above, as uCi 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, in counts per minute
(cpm),
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Table 6 Notations (continued)

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 (dpm) 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.

The LLD is defined as an a priori (before the fact) limit representing the
capability of a measurement system and not as an a posterlon (after the fact, MDA)
limit for a particular measurement.

The principal gamma emitters for which the LLD requirement Pplles include
the following radionuclides: Mn**, Fe®, Co®, Co®®, Zn®, Mo®, Cs'**, Cs'™, ce', and
Ce'* shall also be measured, but with an LLD of 5.0E-06. This list does not mean that
only these nuclides are 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'*®, Xe'®, Xe'® Kr®™, Kr®” and Kr®.
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BATCH RELEASES

There were zero (0.0) liquid radwaste releases from CPS in 2009.

A.

Batch Liquid Releases: 2009

Number of batch releases:

Total time period for batch releases:
Maximum time period for batch release:
Average time period for batch release:

Minimum time period for batch release:

Average stream flow during periods of release:

Total waste volume:

Total dilution volume:
Batch Gaseous Releases: 2009

Number of batch releases:

Total time period for batch releases:
Maximum time period for batch release:
Average time period for batch release

Minimum time period for batch release:

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

N/A

N/A
N/A
N/A

N/A
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ABNORMAL RELEASES

Information concerning abnormal radioactive liquid and gaseous releases is
presented below for the year 2009. There were no abnormal or unplanned liquid or

gaseous releases from CPS in 2009.

Liquid Releases:

Number of Abnormal Liquid Releases: Zero (0)

Activity Released [Ci]

Gaseous Releases:

Nuclides Activity [Ci]
N/A 0.0
N/A 0.0
N/A 0.0
N/A 0.0
N/A 0.0
N/A 0.0

Total 0.0

Number of Abnormal Gaseous Releases: Zero (0)

Activity Released [Ci]

Nuclides Activity [Ci]
N/A 0.0
N/A 0.0
N/A 0.0
N/A 0.0
N/A 0.0
N/A 0.0

Total 0.0
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SECTION 5
SOLID WASTE DISPOSAL INFORMATION
During this reporting period — 01 January 2009 through 31 December 2009 - there
were Fourteen (14) radioactive waste shipments and zero (0) irradiated fuel shipments

from CPS. In addition, the CPS ODCM requires reporting of the following information
for solid waste shipped offsite during the above reporting period:

1. Container volume Class A Waste 1.61E+04 ft° / Class B Waste: 0.0 t® / Class C
Waste: 0.0 ft°

This total includes Dry Active Waste (DAW), resins, filter sludges and evaporator
bottoms.

2. Total curie quantity: Class A Waste was 505 curies and Class B Waste was 0.0
curies (determined by dose-to-curie and sample concentration methodology
estimates) and Class C Waste was 0.0 curies in 2009.

3. Principal radionuclides: See 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, Type B and Strong Tight Container.

6. Solidification agent or absorbent: None.
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Table 7

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

A. Solid Waste Shipped Offsite for Burial or Disposal: [NOT irradiated fuel]

. January — June July — December Est. Total
A.1. Type of Waste Units 2009 2009 Error, %
Spent resins, filter 1.56E+03 314.2
a. | sludges, evaporator SRR L g e 25
bottoms, etc. 500 2. 64
Dry compactable 1.15E+04 2.72E+03
b. | waste, contaminated T 25
equipment, etc. 1.43
Irradiated
c. | components, control 25
rods, etc.
d. Other Wastes I 25
0.0
* Total curie quantity and principal radionuclides were determined by measurements.
A.2. Estimate of major nuclide composition (by type of waste)
1. Spent resins, filters, evaporator bottoms, etc.
Waste | Nuclide | % Percent . Waste | Nuclide | % Percent .
Class Name Abundance Curies Class Name Abundance Curies
A Mn>* 3.66 18.4 B Mn>* 0.0 0.0
| Fe® 77.39 389 Fe> 0.0 0.0
Co® 17.27 86.8 co* 0.0 0.0
Zn®® 0.73 3.65 Other 0.0 0.0
Other .95 4.8

2. Dry compactable waste, contaminated equipment, etc.

Waste | Nuclide | % Percent .

Class Name Abundance Curies
Mn°* 3.55 0.058
Fe®® 80.53 1.31
Co®° 14.65 0.238
Zn®® 0.72 0.012
Other 0.56 9.08E-3
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Table 7
3. lIrradiated Components
Waste Nuclide % Percent Curies
Class Name Abundance
A Mn®* 0.0 0.0
Fe®® 0.0 0.0
Co®® 0.0 0.0
Zn®® 0.0 0.0
Other 0.0 0.0
Waste Nuclide % Percent .
Class Name Abundance Curies
Mn®>* 0.0 0.0
Fe® 0.0 0.0
Co®° 0.0 0.0
Zn° 0.0 0.0
Other 0.0 0.0
Waste | Nuclide | % Percent .
Class Name Abundance Curies
Cr-51 0.0 0.0
Fe-55 0.0 0.0
Co-60 0.0 0.0
Ni-63 0.0 0.0
Zr-95 0.0 0.0
Nb-95 0.0 0.0
Sn-119m 0.0 0.0
Sb-125 0.0 0.0
Other 0.0 0.0
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Table 7

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS [continued]

A.3. Solid Waste Disposition

January - June 2009

Number of Shipments

Mode of Transportation

Destination

1

Hittman Transport

Barnwell Processing Facility

Hittman Transport

Clive Disposal Facility
(Containerized)

Hittman Transport

Duratek/Bear Creek

July - December 2009

Number of Shipments

Mode of Transportation

Destination

2

Hittman Transport

Duratek/Bear Creek

1

Hittman Transport

Duratek/Gallaher Road facility

B. Irradiated Fuel Shipments (Disposition)

Number of Shipments

Mode of Transportation

Destination

N/A

N/A

N/A
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SECTION 6

DOSE MEASUREMENTS AND ASSESSMENTS

This section of the Annual Effluent Release Report provides the dose received
by receptors around CPS 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 within this report. This section also provides the dose
to individuals who were inside the Site Boundary. This section also summarizes CPS’s
compliance with the requirements found within 49CFR190.

The assumptions used in determining dose values are as follows:

e All receptors within a five (5) mile radius are included in the Annual Land Use
Census. This Annual 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 2009 was used in conjunction with the
Annual Land Use Census to determine the dose to each receptor within five (5)
miles.

e The doses for each receptor from 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 2009 including radionuclides with half-lives less than eight (8) days and when
dose pathway factors were available.

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

o 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: 01 January 2009 — 31 December 2009

This table illustrates the dose that a member from the public would most likely

be exposed to from radioactive effluents in each sector from CPS. These values
represent the maximum dose likely to expose a member of the public in each sector.

RECEPTOR INFORMATION AIRBORNE EFFLUENT DOSE WATERBORNE
lodine and Particulates | Noble Gases (mRad) | EFFLUENT DOSE
(mRem) (mRem) 1
Sector | Distance | Pathways | Organ |Age Organ Total Body | Gamma Beta Organ Total
(miles) Body
N 0.9 GP, I, M,V Th A 1.05E-03 7.15E-04 | 0.00E+01 |0.00E+01|0.00E+01(0.00E+01
NNE 3.0 GP, I, M, V Th C 4.75E-04 4.00E-04 | 0.00E+01 {0.00E+01
NE 4.3 GP, I,V Th A 1.59E-04 1.37E-04 | 0.00E+01 |0.00E+01
ENE 2.7 GP, I,V Th T 2.53E-04 2.12E-04 | 0.00E+01 |0.00E+01
E 1.0 GP, I, M, V Th A 7.31E-04 4.60E-04 | 0.00E+01 |0.00E+0O1
ESE 3.3 GP, 1,V Th A 3.00E-04 2.32E-04 | 0.00E+01 |0.00E+01
SE 2.4 GP, I,V Th C 5.61E-04 4.48E-04 | 0.00E+01 |0.00E+01
SSE 2.7 GP, I,V Th ] 3.11E-04 2.61E-04 | 0.00E+01 |0.00E+01
S 4.1 GP, I, M,V Th . A 1.55E-04 1.33E-04 | 0.00E+01 [0.00E+01
SSw 2.9 GP, | Th A 6.03E-05 5.87E-05 | 0.00E+01 (0.00E+01
SwW 0.7 GP, I, M Th A 3.75E-04 3.25E-04 | 0.00E+01 |0.00E+01
WSWwW 2.3 GP, I,V Th A | 2.56E-04 | 2.10E-04 | 0.00E+01 (0.00E+01
w 2.0 GP, 1,V Th A 2.71E-04 2.24E-04 | 0.00E+01 |0.00E+01
WNW 1.6 GP, | Th A 1.00E-04 9.75E-05 | 0.00E+01 [0.00E+01
NW 2.3 GP, 1,V Th T | 3.45E-04 | 3.02E-04 | 0.00E+01 (0.00E+01
NNW 1.3 GP, I, M, V Th A 6.33E-04 4.78E-04 | 0.00E+01 |0.00E+01
Key for Table 8
GP = Ground Plane V = Vegetables A = Adult
| = Inhalation Th = Thyroid T =Teen
M = Cows Meat | = Infant
C = Child

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

i There were zero ( ) liquid radwaste releases from CPS in 2008.
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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 (5) miles from the reactor, in locations representing the sixteen
(16) 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 (10) 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 |1V, “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 that
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

- Aresidence 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. The 2009 Annual Land Use Census identified
no other exposure pathways. 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: 01 January 2009 — 31 December 2009

DESCRIPTION DOSE
Total Body Dose Rate (Noble Gases) 0.00E+01 mRem/year
Skin Dose R Noble Gases) 0 00E+01
Gamma A|r D 0 00E+01
Beta Air Dose 0.00E+01

Total Body Dose (Particulates)
Skin Dose (Particulates)

2.77E-04
1.91E-05

[1] DOSE includes the dose values resulting from the release of
iodines, particulates (with half lives >8 days) and tritium in gaseous

effluents.

Highest Organ Dose by Age Group:

Adult Thyroid
Adult Thyroid
Child Thyroid
Infant Thyroid

2.84E-04
NA
NA
NA

mRem
mRem
mRem
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: 01 January 2009 — 31 December 2009

DESCRIPTION DOSE UNITS
Total Body Dose Rate (Noble Gases) 0.00E+01 mRem/year
_Skin Dose Rate (Noble Gases) ____0.00E+01__mRem/year _
Gamma Air Dose 0.00E+01 mRad
Beta Air Dose 0.00E+01 mRad
Total Body Dose (Particulates) 6.46E-04 mRem
Skin Dose (Particulates) ™! 4.22E-05 mRem

[1] DOSE includes the dose values resulting from the release of iodines,
particulates (with half lives >8 days) and tritium in gaseous effluents.

Highest Organ Dose by Age Group:

Teen Thyroid 6.68E-04
Adult Thyroid  6.59E-04
Child Thyroid  6.01E-04
Infant Thyroid  3.69E-04

mRem
mRem
mRem
mRem
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TABLE 11

CALCULATED DOSES FOR THE RESIDENTS IN THE SOUTH-SOUTHEAST SECTOR
WITHIN THE CPS SITE BOUNDARY
Data Period: 01 January 2009 - 31 December 2009

DESCRIPTION DOSE UNITS
Total Body Dose Rate (Noble Gases) 0.00E+01 mRem/year
i Skin Dose Rate (Noble Gases) _ 0.00E+01 ,;,WF.‘?!T‘/.Y%!E,« !
Gamma Air Dose 0.00E+01 mRad
Beta Air Dose 0.00E+01 mRad
Total Body Dose (Particulates) 8.77E-05- mRem
Skin Dose (Particulates) 2.41E-06 mRem

[1] DOSE includes the dose values resulting from the release of iodines,
particulates (with half lives >8 days) and tritium in gaseous effluents.

Highest Organ Dose by Age Group:
Teen Thyroid 9.14E-05 mRem
Adult Thyroid 9.01E-05 mRem
Child Thyroid ~ N/A™  mRem
Infant Thyroid N/A® mRem

[2] 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: 01 January 2009 — 31 December 2009

DESCRIPTION DOSE UNITS
Total Body Dose Rate (Noble Gases) 0.00E+01 mRem/year
: Skin Dose Rate (Noble Gases) 0.00E+01__mRem/year ‘
Gamma Air Dose 0.00E+01 mRad
Beta Air Dose 0.00E+01 mRad
Total Body Dose (Particulates) 2.48E-04 mRem
Skin Dose (Particulates) ' 1.09E-05 mRem

[1] DOSE includes the dose values resulting from the release of iodines,
particulates (with half lives >8 days) and tritium in gaseous effluents.

Highest Organ Dose by Age Group:

Adult Thyroid 2.55E-04 mRem

Teen Thyroid N/A & mRem
Child Thyroid N/A 12 mRem
Infant Thyroid N/A & mRem

[2] 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: 01 January 2009 - 31 December 2009

DESCRIPTION DOSE UNITS
Total Body Dose Rate (Noble Gases) 0.00E+01 mRem/year

Skin Dose Rate (Noble Gases) 0.00E+01  mRem
it v i T e P T L A R PN IS P
Gamma Dose 0.00E+01 mRad
Beta Air Dose 0.00E+01 mRad
Total Body Dose (Particulates) 1.27E-04 mRem
Skin Dose (Particulates) "} 6.70E-06 mRem

[1] DOSE includes the dose values resuiting from the release of iodines,
particulates (with half lives >8 days) and tritium in gaseous effluents.

Highest Organ Dose by Age Group:

Adult Thyroid 1.30E-04 mRem

Teen Thyroid N/A & mRem
Child Thyroid N/A & mRem
Infant Thyroid N/A B mRem

[2] Dose calculated only for the age groups likely to be in the field.
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TABLE 14

CALCULATED DOSES FOR THE RESIDENTS IN THE WEST-SOUTHWEST SECTOR

WITHIN THE CPS SITE BOUNDARY

Data Period: 01 January 2009 — 31 December 2009

DESCRIPTION DOSE UNITS
Total Body Dose Rate (Noble Gases) 0.00E+01 mRem/year
: Skin Dose Rate (Noble Gases) __0.00E+01 _mRem/year ,
Gamma Air Dose 0.00E+01 mRad
Beta Air Dose 0.00E+01 mRad
Total Body Dose (Particulates) 8.74E-05 mRem
Skin Dose (Particulates) ! 2.58E-06 mRem

[1] DOSE includes the dose values resulting from the release of iodines,
particulates (with half lives >8 days) and tritium in gaseous effluents.

Higheét Organ Dose by Age Group:

Adult Thyroid
Teen Thyroid
Child Thyroid
Infant Thyroid

8.99E-05
N/A 12
N/A 2
N/A 2

mRem
mRem
mRem
mRem

[2] 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: 01 January 2009 — 31 December 2009

DESCRIPTION DOSE UNITS
Total Body Dose Rate (Noble Gases) 0.00E+01 mRem/year
: Skin Dose Rate (Noble Gases) ___0.00E+01 _mRem/year ;
Gamma Air Dose 0.00E+01 mRad
Beta Air Dose 0.00E+01 mRad
Total Body Dose (Particulates) 7.41E-04 mRem
Skin Dose (Particulates) " 2.50E-05 mRem

[1] DOSE includes the dose values resulting from the release of iodines,
particulates (with haif lives >8 days) and tritium in gaseous effluents.

Highest Organ Dose by Age Group:

Adult Thyroid
Teen Thyroid
Child Thyroid
Infant Thyroid

7.62E-04
N/A &
N/A 12
N/A @

mRem
mRem
mRem
mRem
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SECTION 7

METEOROLOGICAL DATA AND DISPERSION ESTIMATES

On 13 April 1972, the meteorological monitoring program commenced at the
Clinton Power Station site. The meteorological system consists of a tower 199 feet
high with two (2) levels of instrumentation at the 10-meter and 60-meter elevations. A
combined cup and vane sensor measures wind direction and wind speed[s] at the 10-
meter and 60-meter levels. An aspirated dual temperature sensor senses the
temperatures at these levels. One-half of the dual sensors at each elevation are used
for ambient temperature while the other half is used to provide a differential
temperature between the 10-meter and 60-meter levels.

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

Clinton Power Station meteorological data is transmitted to the Main Control
Room [MCR] via a dedicated communication link. Once the signals are received at the
MCR, they are then 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 [RMS]. Meteorological data is available via the
microprocessors in the Main Control Room and the Technical Support Center [TSC].

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. Reference Table 18 for more detailed information
on meteorology and dispersion data.
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TABLE 16

METEOROLOGICAL DATA AVAILABILITY

Data Period: 01 January 2009 — 31 December 2009

PERCENT OF VALID PARAMETER HOURS

PARAMETER Quarter 1 | er2 ] Qu | 4

1. Wind Speed L e
a. 10-Meter sensor 99.9% 99.9% 100.0%
b. 60 Meter sensor 98.3% 99.9% "~ 100.0%

2. Wind Direction

a. 10-Meter sensor

b. 60 Meter sensor

3. Temperature

a. 10-Meter sensor 99.8% 99.3% 100.0% 99.9%
b. 60 Meter sensor 99.8% 97.6% 100.0% 99.9%
c. Temperature Difference (10m-60m) 99.8% 97.6% 100.0% 99.9%

4. Percent of hours for which valid 10-

meter Wind Speed, Wind Direction, and

Delta Temperature were available 99.8% 97.6% 100.0% 99.9%

5. Percent of hours for which valid 60-

meter Wind Speed, Wind Direction, and

Delta Temperature were available 98.2% 97.0% 100.0% 99.9%

Clinton Power Station was able to achieve 99.5% Meteorological Recoverable Data
during 2009 exceeding the minimum criteria of 90% as delineated within Regulatory

Guide 1.23.
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TABLE 17

CLASSIFICATION OF ATMOSPHERIC STABILITY

Stability Classification

Pasquill Category

Defining Conditions

Extremely unstable A | e <AT < -1.042
Moderately unstabie B -1.042 <AT< -0.933
Slightly unstable C -0.933 <AT< -0.823
Neutral D -0.823 <AT< -0.274
Slightly stable E -0.274 <AT< 0.823
Moderately stable F 0.823 <AT< 2.195
Extremely stable G 2.195 <AT< ------

AT = temperature difference in degrees Fahrenheit per 100 feet
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TABLE 18
JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Reporting Period: 01 January 2009 through 31 December 2009

The following table contains the joint wind frequency tables for CPS. The tables are
segregated by sensor elevation and calendar quarter. All tabled values are in hours.
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TABLE 18 (continued)

JOINT WIND FREQUENCY DISTRIBUTION BY STABIL.TY CLASS

Clinton Power Station

Period of Record: January - March 2009

Stability Class - Extremely Unstable - 60m-10m Delta-T (F)

variable
Hours of
Hours of

Winds Measured at 10 Meters

Wind Speed (in mph)

wWind
Direction 1-3 4-7 8-12  13-18 19-24 > 24 Total
N 0 1 2 8 0 0 11
NNE 0 0 4 8 0 0 12
NE 0 0 7 2 0 0 9
ENE 0 3 0 0 0 0 3
E 0 1 1 0 0 0 2
ESE 0 6 1 0 0 0 7
SE 0 5 7 0o - 0o 0 12
SSE 0 0 3 2 0 0 5
s 0 4 7 2 0 0 13
ssw 0 1 3 7 .0 0 11
sw 0 0 0 2 0 0 2
WSW 1 0 1 4 0 0 6
W 0 2 2 5 0 3 12
WNW 0 1 5 26 0 0 32
NW 0 1 3 2 0 0 6
NNW 0 0 3 0 0 o . 3
Total 1 25 49 68 0 3 146
Direction:

calm in this stability class:
missing stability measurements in all stability class:

= OO
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Clinton Power Station

Period of Record: January - March

Stability Class - Moderately Unstabl

Winds Measured at
Wind Speed
Wind
Direction 1-3 4-17 8-12
N 0 2 3
NNE - 0 1 0
NE 0 | 4 5
ENE 0 2 0
E 0 4 0
ESE 0 1 0
SE 0 . 2 4
SSE 0 0 3
S 0 2 1
SSW 0 2 1
Sw 0 0 1
WSW 0 3 1
W 0 0 2
WNW 0 2 4
NwW 0 0 7
NNW 1 0 3
Total 1 25 35

Variable Direction:
Hours of calm in this stability class:

Hours of missing stability measurements in all stability class:

2009
e - 60m-10m Delta-T (F)
10 Meters
(in mph)
13-18 19-24 > 24 Total
3 0 0 8
3 1 0 5
6 1 0 16
0 0 0 2
0 0 0 4
0 0 0 1
1 0 0 7
4. 0 0 7
6 1 0 10
3 0 0 6
2 0 0 3
1 0 1 6
2 1 2 7
12 3 0 21
4 2 0 13
2 0 0 6
49 9 3 122
1
0
4
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Clinton Power Station
Period of Record: January - March 2009
Stability Class - Slightly Unstable - 60m-10m Delta-T (F)
Winds Measured at 10 Meters

Wind Speed (in mph)

Wind
Direction 1-3 4-7 8-12  13-18 19-24 > 24
N 0 0 1 4 0 0
NNE 0 2 3 1 0 0
NE 0 3 5 3 1 0
ENE 0 2 1 0 0 0
E 0 4 2 0 0 0
ESE 0 3 2 0 0 "~ 0
SE 0 2 5 1 0 0
SSE _ 2 1 8 2 0 0
S 0 3 2 9 1 1
SSwW 0 1 3 3 2 0
Sw 0 2 2 3 0 0
WSW 0 1 1 1 0 0
w 0 2 2 2 0 3
WNW 0 2 7 16 1 0
NW 0 1 8 6 3 0
NNW 0 1 5 2 0 0
Total 2 30 57 53 8 4

Variable Direction:
Hours of calm in this stability class:
Hours of missing stability measurements in all stability class:

-- page 49 of 109 --

13

16

26

18

154

= O o



Clinton Power Station
Period of Record: January - March 2009
Stability Class - Neutral - 60m-10m Delta-T (F)
Winds Measured at 10 Meters

Wind Speed (in mph)

Wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 3 17 37 16 0 0 73
NNE 0 16 21 15 4 2 58
NE 0 14 30 35 1 0 80
ENE 0 11 9 0 0 0 20
E 1 12 7 0 0 0 20
ESE 0 | 20 23 0 0 0 43
SE 1 28 35 12 0 0 76
SSE 2 9 56 16 5 0 88
S 3 9 21 37 4 1 75
SSwW : 2 7 13 18 7 0 47
sw 0 5 10 7 1 1 24
WSW 2 6 13 6 2 2 31
W 0 8 23 13 21 1 66
WNW 1 11 28 - 60 35 3 138
NW 1 23 45 48 13 1 131
NNW 1 20 45 14 1 0 81
Total 17 216 416 297 94 11 1051

Variable Direction:
Hours of calm in this stability class:
Hours of missing stability measurements in all stability class:

> O N
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Clinton Power Station

- Period of Record: January - March 2009
Stability Class - Slightly Stable
Winds Measured at

Wind Speed (in mph)

- 60m-10m Delta-T (F)
10 Meters

Wind _
Direction 1-3 4-17 8-12 13-18 19-24 > 24 Total
N 1 9 6 1 0 0 17
NNE 1 3 2 2 0 0 8
NE 0 8 5 0 0 0 13
ENE 2 11 3 0 0 0 16
E 3 11 1 0 0 0 15
ESE 5 26 4 0 0 0 35
SE 2 10 21 3 0 0 36
SSE 3 11 29 5 0 0 48
S 0 11 31 23 5 0 70
SSW 0 6 29 19 3 0 57
Sw 2 5 16 3 0 0 26
WSW 2 7 8 1 1 0 19
W 2 12 21 9 1 0 45
WNW 3 13 26 7 0 . 0 49
NW 0 20 6 0 0 0 26
NNW 1 4 7 0 0 0 12
Total 27 167 215 73 10 0 492
Variable Direction: 1
Hours of calm in this stability class: 0
Hours of missing stability measurements in all stability class: 4
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Clinton Power Station

Period of Record: January - March

Stability Class - Moderately Stable

wind
Direction 1-3
N 0
NNE 1
NE 2
ENE 4
E 4.
ESE 1
SE 2
SSE 0
S 0
SSW 2
SW 2
WSW 1
W 1
WNW 1
NW 0
NNW 0
Total 21

Variable Direction:

10

13

89

Winds Measured at

Wind Speed

23

Hours of calm in this stability class:

Hours of missing stability measurements in all stability class:

2009

- 60m-10m Delta-T (F)

10 Meters

(in mph)

13-18 19-24
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

0 0
0 4
0 11
0 12
0 6
0 3
0 5
0 18
0 15
0 8
0 13
0 8
0 16
0 7
0 7
0 0
0 133

0

2

4
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Clinton Power Station
Period of Record: January - March 2009
Stability Class - Extremely Stable - 60m-10m Delta-T (F)
Winds Measured at 10 Meters

Wind Speed (in mph)

Wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 0 0 0 0 0 0
NNE 0 2 0 0 0 0 2
NE | 1 11 0 0 0 0 12
ENE 0 1 0 0 0 0 1
E 1 0 0 0 0 0 1
ESE 1 0 0 0 0 0 1
SE 3 4 0 0 0 0 7
SSE 2 2 0 0 0 0 4
S 0 10 2 0 0 0 12
Ssw 1 7 0 0 0 0 8
SW 1 1 0 0 0 0 2
WSW 0 2 0 0 0 0 2
W 0 0 0 0 0 0 0
WNW 0 0 0 0 0 0 0
NW 0 0 0 0 0 0 0
NNW 0 0 0 0 0 0 0
Total 10 40 2 0 | 0 0 52
Variable Direction: ' 0
Hours of calm in this stability class: 0
Hours of missing stability measurements in all stability class: 4
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Clinton Power Station
Period of Record: January - March 2009
Stability Class - Extremely Unstable - 60m-10m Delta-T (F)
.Winds Measured at 60 Meters

Wind Speed (in mph)

wWind
Direction  1-3 4-7 8-12  13-18 19-24 > 24
N 0 0 2 1 6 0
NNE 0 10 9 3 0
NE 0 0 1 5 2 1
ENE 0 1 1 0 0 0
E 0 2 3 0 0 0
ESE 0 4 5 0 0 0
SE 0 2 2 5 0 0
SSE 0 0 3 0 2 0
s 0 3 3 7 0 0
SsW o 1 2 5 4 0
sw 0 0 0 0 1 0
WSW 1 0 0 2 3 0
W 0 2 2 1 3 3
WNW 0 1 2 13 17 0
NW 0 1 2 2 1 0
NNW 0 0 1 2 0 0
Total 1 18 29 52 42 4

Variable Direction:
Hours of calm in this stability class:
Hours of missing stability measurements in all stability class:
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Clinton Power Station
Period of Record: January - March 2009
Stability Class - Moderately Unstable - 60m-10m Delta-T (F)
Winds Measured at 60 Meters

Wind Speed (in mph)

Wind
Direction 1-3 4-7 8-12  13-18  19-24 > 24
N 0 1 4 1 2 0
NNE 0 1 0 2 2 0
NE 0 4 2 2 4 2
ENE 0 0 2 0 0 0
E 0 4 2 0 0 0
ESE 0 0 1 0 0 0
SE 0 2 2 2 1 0
SSE 0 0 1 4 3 0
S 0 2 1 0 5 3
SSW 0 0 1 1 2 0
SwW 0 0 2 0 1 0
WSW 0 2 2 1 0 1
W 0 0 2 1 3 2
WNW 0 1 1 9 6 2
NW 0 1 4 3 5 1
NNW 0 0 3 2 0 0
Total 0 18 30 30 34 11

Variable Direction:
Hours of calm in this stability class:
Hours of missing stability measurements in all stability class:
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Clinton Power Station
Period of Record: January - March 2009
Stability Class - Slightly Unstable ~ 60m-10m Delta-T (F)
Winds Measured at 60 Meters

Wind Speed (in mph)

Wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 0 0 2 2 0 4
NNE 0 2 0 3 1 0 6
‘NE 0 0 6 2 1 -2 11
ENE 0 0 2 1 0 0 3
E 0 1 2 1 0 0 4
ESE 1 2 4 1 0 0 8
SE 0 2 1 4 2 0 9
SSE 0 1 1 7 2 1 12
S 0 2 3 0 7 4 16
Ssw 0 0 2 3 2 1 8
SW 0 1 3. 1 2 0 7
WSW 0 i- 0 2 0 1 4
W 0 1 3 0 2 2 8
WNW 0 2 6 7 12 1 28
NwW 0 1 5 2 5 3 16
NNW 0 1 3 3 1 0 8
Total 1 17 41 39 39 15 152
Variable Direction: 0
Hours of calm in this stability class: 0
Hours of missing stability measurements in all stability class: 4
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Clinton Power Station
Period of Record: January - March 2009
Stability Class - Neutral ~ 60m-10m Delta-T (F)
Winds Measured at 60 Meters

Wind Speed (in mph)

Wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 11 12 36 7 0 66
NNE 1 9 14 19 8 4 55
NE 0 7 11 24 19 14 75
ENE 0 0 8 15 1 1 ) 25
E 1 1 8 9 0 0 19
ESE 0 1 18 13 11 0 43
SE 0 6 27 29 20 1 83
SSE 5 5 12 39 20 16 97
S 6 2 7 18 26 16 69
SSwW 0 2 6 11 14 5 38
Sw 0 4 2 11 5 2 24
WSw 0 3 4 10 5 4 26
W 1 4 12 15 9 29 70
WNW 1 5 11 27 45 40 129
NW 1 9 19 45 41 12 127
NNW 1 10 27 27 8 0 73
Total 11 79 198 348 239 144 1019

Variable Direction:
Hours of calm in this stability class:
Hours of missing stability measurements in all stability class:

= o
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Clinton Power Station
Period of Record: January - March 2009
Stability Class - Slightly Stable - 60m-10m Delta-T (F)
Winds Measured at 60 Meters

Wind Speed (in mph)

Wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 2 5 10 1 0 18
NNE 1 0 1 1 2 0 5
NE 0 1 3 8 0 0 12
ENE 0 0 6 8 0 0 14
E 2 0 3 10 0 0 15
ESE d 4 13 18 0o 0 35
SE 0 1 9 10 11 2 33
SSE 0 1 5 27 12 6 51
S 0 1 5 23 12 26 67
SSW 1 0 2 20 24 13 60
Sw 0 2 2 14 8 0 26
WSwW 0 4 5 . 9 1 1 20
W 0 3 6 16 8 2 35
WNW 2 1 6 32 14 0 55
NwW 2 2 16 9 0 0 29
NNW 1 2 5 10 0 0 18
Total 9 24 92 225 93 50 493
Variable Direction: 0
Hours of calm in this stability class: 0
Hours of missing stability measurements in all stability class: 4
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Clinton Power Station
Period of Record: January - March 2009
Stability Class - Moderately Stable - 60m-10m Delta-T (F)
Winds Measured at 60 Meters

Wind Speed (in mph)

Wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24
N 1 0 0 1 0 0
NNE 0 0 0 1 0 0
NE 0 0 3 1 0 0
ENE 0 1 3 6 0 0
E 0 0 4 3 0 0
ESE 2 0 5 0 0 0
SE 2 2 4 0 1 0
SSE 0 0 2 1 2 0
S 0 0 1 15 3 0
SSw 0 0 2 8 4 0
SwW 1 0 1 6 0 0
WSW 1 2 | 5 2 1 0
W 0 3 3 5 0 0
WNW 0 0 8 7 0 0
NwW 0 0 4 4 0 0
NNW 0 0 1 3 0 0
Total 7 8 46 63 11 0

Variable Direction:
Hours of calm in this stability class:
Hours of missing stability measurements in all stability class:
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Clinton Power Station
Period of Record: January - March 2009
Stability Class - Extremely Stable - 60m-10m Delta-T (F)
Winds Measured at 60 Meters

Wind Speed (in mph)

Wind
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
NE 0 1 0 1 0 0 2
ENE 0 1 4 2 0 0 7
E 0 0 2 0 0 0 2
ESE 0 0 4 1 0 0 5
SE 0 0 1 0 0 0 1
SSE 0 0 1 0 0 0 : 1
S 0 1 2 4 1 0 8
SSW 0 0 3 6 2 0 11
SwW 0 2 2 2 0 0 6
WSW 0 1 2 1 0 0 4
W 0 1 2 0 0 0 3
WNW 1 0 1 0 0 0 2
NW 0 0 0 0 0 0 0
NNW 0 0 0 0 0 0 0

Total 1 7 24 17 3 0 52

Variable Direction:
Hours of calm in this stability class:
Hours of missing stability measurements in all stability class:

= O o
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Clinton Power Station
Period of Record: April - June 2009
Stability Class - Extremely Unstable - 60m-10m Delta-T (F)
Winds Measured at 10 Meters

Wind Speed (in mph)

Wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 0 0 3 0 0 3
NNE 0 1 4 2 0 0 7
NE 0 2 3 1 0 0 6
ENE 0 0 2 0 0 0 | 2
E 0 2 12 0 0 0 14
ESE 0 2 7 0 0 0 9
SE 0 5 1 2 0 0 8
SSE 0 3 4 0 0 0 7
S U 1 3 0 0 0 4
Ssw 0 0 2 2 1 0 5
SW 0 0 1 4 1 0 6
WSW 0 1 1 2 0 0 4
W 0 0 3 2 0 0 5
WNW 0 0 3 22 7 0 32
NwW 0 0 0 6 0 0 6
NNW 0 0 0 0 0 0 0
Total 0 17 46 46 9 Q 118
Variable Direction: 0
Hours of calm in this stability class: 0
Hours of missing stability measurements in all stability class: 52
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Clinton Power Station

Period of Record: April - June 2009
Stability Class - Moderately Unstable - 60m-10m Delta-T (F)
Winds Measured at 10 Meters

g

Wind Speed (in mph)
Wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total

b=
o
w
'_\
(=)
o
(]
>

=
o
o
N
o
o
o
[N}

NNE 0 4 5 0 0 0 9

NE 0 5 7 0 0 0 12

ENE 0 2 4 . 0 0 0 6

ESE 0 . 2 1 0 0 0 3
ﬁ SE 0 2 2 0 0 0 4
, SSE 0 2 4 1 0 0 7
!I S 2 1 4 0 0 0 7
Ssw 0 0 1 4 4 1 10
|| | Sw 0 1 ’ 2 1 0 0 4
. ) WSW 0 0 6 3 0 0 9
l W 0 2 7 2 0 0 11
‘l WNW 0 2 10 7 3 0 22
NW 0 2 4 7 0 0 13
' NNW 0 0 1 0 0 0 1
mll
Total 2 28 61 25 7 1 124
i Variable Direction: 0
X Hours of calm in this stability class: 0

Hours of missing stability measurements in all stability class: 52

P eprtw———
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Clinton Power Station
Period of Record: April - June 2009
Stability Class - Slightly Unstable - 60m-10m Delta-T (F)
Winds Measured at 10 Meters

Wind Speed (in mph)

wWind
Direction 1-3 4-7 8-12 13-18 19-24 . > 24 Total
N 1 2 2 0 0 0 5
NNE ' 0 8 2 1 0 0 11
NE 0 7 3 1 2 0 13
ENE 0 2 1 1 0 0 4
E 1 4 2 0 0 0 7
ESE 0 0 1 0 0 0 1
SE 0 4 4 3 0 0 11
SSE 0 2 2 1 0 0 5
S 1 5 3 1 0 0 10
SSW 1 4 4 6 3 0 18
SW 0 4 14 0 0 0 18
WSW 0 4 12 2 0 0 18
W 0 6 5 1 0 0 12
WNW 1 6 7 8 3 0 25
NW 0 2 4 3 0 0 9
NNW 0 1 1 2 0 0 4

Total 5 61 67 30 8 (VI 171

Variable Direction:
Hours of calm in this stability class:
Hours of missing stability measurements in all stability class: 5

NO O
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Clinton Power Station
Period of Record: 2april - June 2009
Stability Class - Neutral - 60m-10m Delta-T (F)
Winds Measured at 10 Meters

Wind Speed (in mph)

Wind .
DirectiQn 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 1 17 7 2 7 0 34
NNE 1 14 20 5 5 2 47
NE 0 29 27 7 1 0 64
ENE 2 10 17 7 0 0 36
E 5 14 24 1 0 0 44
ESE 2 26 10 0 0 0 38
SE 4 17 9 3 0 0 33
SSE 8 27 18 2 0 0 55
S 6 19 16 18 9 0 68
Ssw 3 14 24 15 2 0 58
SW 2 16 23 8 0 0 49
WSW 5 12 11 4 0 0 32
W 1 11 17 11 0 0 40
WNW 4 11 12 24 4 0 55
NW 0 24 32 24 3 0 83
NNW 1 23 19 18 4 0 65
Total 45 284 286 149 35 2 801
Variable Direction: 0
Hours of calm in this stability class: 0

Hours of missing stability measurements in all stability class: 52
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Clinton Power Station

Period of Record: April - June
Stability Class - Slightly Stable

wWind
Direction 1-3
N 2
NNE 2
NE 4
ENE 7
E 9
ESE 7
SE 6
SSE 2
S 4
SSwW 2
SwW ' 5
WSW 4
W 2
WINW 1
NW 2
NNW 0
1]
Total 59

' Variable Direction:

30
16
28
30
24
17
34
16

15

22
23

12

310

Winds Measured at

Wind Speed

21

17

43
27

10

11

10

11

213

Hours of calm in this stability class:

Hours of missing stability measurements in all stability class:

- 60m-10m Delta-T

2009
10 Meters
(in mph)
13-18 19-24
3 0
2 0
0 0
0 0
1 0
1 0
1 0
1 0
18 3
15 1
2 0
1 0
3 0
3 0
2 0
2 0
55 4

> 24

55

30

55

39

39

27

102

61

32

18

25

36

35

25

641

0
2
52
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wind
Direction

NNE

NE

ENE

ESE

SE

SSE

SSw

SwW

WSwW

Total

Clinton Power Station

Period of Record: April - June
Stability Class - Moderately Stable

81

Variable Direction:
Hours of calm in this stability class:

Hours of missing stability measurements in all stability class:

11

11

88

Winds Measured at

Wind Speed

15

20009

- 60m-10m Delta-T

10 Meters

(in mph)

13-18 19-24
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0.
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

> 24

24

15

11

15

26

16

13

184
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Clinton Power Station

Period of Record: April - June
Stability Class - Extremely Stable
Winds Measured at

wWind
Direction 1-3 4-7
N 0 1
NNE 7 3
NE 5 15
ENE 5 1
E 2 1
ESE 1 1
SE 4 3
SSE 1 1
S 0 0
SSw 1 1
Sw 0 3
WSW 1 2
W 1 2
WNW 4 4
NwW 8 8
NNW 2 0
Total 42 46

Variable Direction:
Hours of calm in this stabili

Wind Speed

ty class:

2009

- 60m-10m Delta-T (F)

10 Meters

(in mph)

13-18 19-24
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0.
0 0

> 24 Total

0 1
0 10
0 20
0 6
0 3
0 2
0 7
0 2
0 0
0 2
0 3
0 4
0 3
0 8
0 16
0 2
0 89
0
0

Hours of missing stability measurements in all stability class: 52
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Clinton Power Station

Period of Record: April
Stability Class - Extremely Unstable

- June

2009

- 60m-10m Delta-T (F)

Winds Measured at 60 Meters
wind Speed (in mph)
Wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 0 0 3 0 0 3
NNE 0 1 1 4 0 0 6
NE 0 0 0 5 0 0 5
ENE 0 -0 | 3 1 0 0 4
E 0 0 5 6 2 0 13
ESE 0 1 3 5 1 0 10
SE 0 2 4 0 2 0 8
SSE 0 2 1 4 0 0 7
S 0 2 2 0 0 0 4
SSW 0 0 0 3 1 1 5
SW 0 0 0 4 2 0 6
WSW 0 1 0 1 2 0 4
W 0 0 2 2 1 0 5
WNW 0 0 0 9 20 2 31
NW 0 0 0 0 5 0 5
NNW 0 0 0 0 1 0 1
Total 0 9 21 47 37 3 117
Variable Direction: 0
Hours of calm in this stability class: 0
Hours of missing stability measurements in all stability class: 52
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Clinton Power Station
Period of Record: April - June 2009
Stability Class - Moderately Unstable - 60m-10m Delta-T (F)
Winds Measured at 60 Meters

Wind Speed (in mph)

Wind
Direction 1-3 4-17 8-12  13-18 19-24 > 24
N 0 1 1 1 0 0
NNE 0 1 2 | 2 0 0
NE 0 1 8 3 0 0
ENE 0 1 5 1 1 0
E 0 0 1 2 1 0
ESE 0 1 1 2 0 0
)
SE 0 1 3 1 0 0
SSE 0 1 3 2 1 0
S 1 0 1 2 0 0
Ssw 0 0 0 6 1 3
SW 0 1 0 1 0 2
Wsw 0 0 4 4 -3 0
W 0 0 2 1 1 1
WNW 0 1 11 3 5 4
NW 0 1 2 7 2 0
NNW 0 1 0 1 3 0
Total 1 11 44 39 18 10

Variable Direction:
Hours of calm in this stability class:
Hours of missing stability measurements in all stability class:
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Clinton Power Station
Period of Record: April - June 2009
Stability Class - Slightly Unstable - 60m-10m Delta-T (F)
Winds Measured at 60 Meters

Wind Speed’ (in mph)

Wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24
N 0 1 2 0 0 0
NNE 0 3 5 0 0 0
NE 0 3 4 2 1 2
ENE 0 3 1 2 0 1
E 1 3 2 3 0 0
ESE 0 1 0 ) 2 0 0
SE 0 0 4 1 3 0
SSE 0 0 4 1 1 .O
S 0 3 1 2 0 2
ssw 1 6 1 5 3 30
SW 0 3 4 3 0 0
WSW 0 2 4 15 1 0
W 0 7 3 3 1 0
WNW 1 5 10 3 6 2
NwW 1 2 2 4 3 0
NNW 0 0 0 1 2 0

Total 4 42 47 47 21 10

Variable Direction:
Hours of calm in this stability class:
Hours of missing stability measurements in all stability class:

19

10

22

14

27

12

171

0
0
52
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Clinton Power Station
Period of Record: April - June 2009
Stability Class - Neutral - 60m-10m Delta-T (F)
Winds Measured at 60 Meters .

Wind Speed (in mph)

Wind
Direction 1-3 4-17 8-12 13-18 19-24 > 24 Total
N 1 6 10 4 1 8 30
NNE 1 4 : 11 6 3 5 30
NE 1 9 16 27 7 5 65
ENE 0 4 10 15 10 5 44
E 0 9 5 14 18 1 47
ESE 0 7 15 15 2 1 40
SE 1 12 13 4 4 0 34
SSE 4 11 17 15 6 0 53
S 1 17 9 10 10 15 62
SSw 1 10 8 17 10 9 55
SW 2 12 18 17 7 0 56
WSW 3 6 9 15 5 0 38
W 0 4 19 10 8 0 41
WNW 3 6 9 8 20 5 51
NW 1 9 15 20 16 3 64
NNW 0 9 36 21 18 3 87
Total 19 135 220 218 145 60 797
Variable Direction: 0
Hours of calm in this stability class: 0

Hours of missing stability measurements in all stability class: 52
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Clinton Power Station
Period of Record: April - June 2009
Stability Class - Slightly Stable - 60m-10m Delta-T (F)
Winds Measured at 60 Meters

Wind Speed (in mph)

e

Wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 3 10 12 1 0 26
NNE 2 5 12 13 2 0 34
NE 0 3 10 20 2 0 35
ENE 1 1 7 22 4 0 35
E 0 4 11 29 7 0 51
ESE 0 3 16 19 3 2 43
SE 0 9 28 5 5 0 47
SSE 0 3 17 7 1 0 28
S 0 1 19 43 11 11 85
SSW 0 1 7 37 10 16 71
SW 1 5 8 15 3 0 32
WSW 3 1 8 6 4 0 22
W 1 0 12 14 1 0 28
WINW 0 2 10 13 3 2 30
NW 1 4 16 9 3 0 33
NNW 0 3 17 12 3 0 35
Total 9 48 208 276 63 31 635
Variable Direction: 0
Hours of calm in this stability class: 1
Hours of missing stability measurements in all stability class: 52
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Clinton Power Station

Period of Record: April - June 2009
Stability Class - Moderately Stable - 60m-10m Delta-T (F)
Winds Measured at 60 Meters

- -‘
. 1

Wind Speed (in mph)
wWind
Direction 1-3 4-7 8—12 13-18 19-24 > 24 Total
N 2 5 1 2 0 0 10
NNE 2 4 2 1 0 0 9
NE 0 2 4 1 0 0 7
ENE 0 2 5 4 0 0 11
E 0 1 15 3 0 0 19
ESE 2 1 7 2 0 0 12
SE 0 3 6 0 0 0 9
SSE 1 2 11 3 0 0 17
S 0 0 0 1 0 0 1
SSW 0 i 1 4 0 0 6
SwW 1 3 1 5 0 0 10
WSW 0 3 7 7 1 0 18
W 0 0 7 13 2 0 22
WNW 1 2 8 2 0 0 13
NW 1 4 3 4 0 0 12
NNW 0 0 5 4 0 0 9
Total 10 33 83 56 3 0 185
Variable Direction: 0
Hours of calm in this stability class: 0
Hours of missing stability measurements in all stability class: 52
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Clinton Power Station
Period of Record: April - June 2009
Stability Class - Extremely Stable - 60m~-10m Delta-T (F)
Winds Measured at 60 Meters

Wind Speed (in mph)

Wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 1 0 2 0 0 0 3
NNE 1 0 2 0 0 0 3
NE | 0 0 7 2 | 0 0 9
ENE 0 0 7 5 0 0 12
E 1 0 2 2 0 0 5
ESE 0 2 5 1 0 0 8
SE 0 3 1 0 0 0 4
SSE 0 2 0 2 0 0 4
S 0 0 1 0 0 0 1
SSw 0 1 1 0 0 0 2
sw 0 0 0 1 0 o 1
WSW 0 1 1 4 0 0 6
W 0 4 2 0 1 0 7
WNW 0 1 1 1 0 0 3
NW 1 5 8 3 0 0 17
NNW 0 1 1 2 0 0 4
Total 4 20 41 23 1 0 89
Variable Direction: : 0
Hours of calm in this stability class: 0

Hours of missing stability measurements in all stability class: 52

-- page 74 of 109 --



pa . - - » e o ”

Clinton Power Station

Period of Record: July - September 2009

Stability Class - Extremely Unstable

Winds Measured at
Wind Speed
Wind
Direction 1-3 4-7 8-12
N 0 1 7
NNE 0 3 7
NE 0 2 6
ENE 0 5 4
E 0 1 3
ESE 0 1 0
SE 0 0 0
SSE 0 0 0
S 0 2 1
Ssw 0 2 0
SW 0 1 3
WSW 0 1 0
W 0 2 3
WNW 0 0 6
NW 0 1 15
NNW 0 0 3
Total 0 22 58

Variable Direction:
Hours of calm in this stability class:

Hours of missing stability measurements in all stability class:

- 60m-10m Delta-T (F)

10 Meters

(in mph)

13-18 19-24
0 0
0 0
1 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
1 0
1 0
2 0
3 4
0 0
0 0
8 4

> 24 Total

0 8
0 10
0 9
0 9
0 4
0 1
0 0
0 0
0 3
0 2
0 5
0 2
0 7
0. 13
0 16
0 3
0 92
0
0
0
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Clinton Power Station
Period of Record: July - September 2009
Stability Class - Moderately Unstable - 60m-10m Delta-T (F)
Winds Measured at - 10 Meters

Wind Speed (in mph)

wind
Direction 1-3 4-7 8-12  13-18  19-24 > 24
N 0 2 3 0 0 0
NNE 0 6 2 0 0 0
NE 0 13 5 1 0 0
ENE 0 8 3 0 0 0
E 0 7 0 0 0 0
ESE 0 5 0 0 0 0
SE 0 3 1 0 0 0
SSE 0 1 0 0 0 0
s 0 4 5 0 0 0
ssw 0 5 3 1 0 0
sw 0 2 5 5 0 0
WSW 0 2 0 4 0 0
W 0 1 4 0 0 0
WNW 0 8 5 0 1 0
NW 0 10 14 0 0 0
NNW 0 3 3 0 0 0
Total 0 80 53 11 1 0

Variable Direction:
Hours of calm in this stability class:
Hours of missing stability measurements in all stability class:

19

11

14

24

145

O OO
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Clinton Power Station

Period of Record: July - September 2009
Stability Class - Slightly Unstable - 60m-10m Delta-T (F)
Winds Measured at 10 Meters

Wind Speed (in mph)
wWind
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total

- A .
=2
[ew]
}_\
w
o
[}
()
IS

| NNE 0 11 4 0 0 0 15
. NE 1 14 6 1 0 0 22
i ENE 0 14 2 0 0 0 16
| II g 2 8 0 0 0 0 10
| ESE 0 6 0 0 0 0 6
:

I SE 1 5 1 0 0 0 7
3 SSE 0 7 4 0 0 0 11
| ‘l s 0 10 4 0 0 0 14
- Ssw 0 6 6 4 0 0 16
| ll sw 0 4 9 3 0 0 is

wSw 0 7 5 3 0 0 15

Total 4 126 61 13 1 0 205

2
-
.
}
-
.
-
.

|
I
| Variable Direction: 0
! Hours of calm in this stability class: 0
; Hours of missing stability measurements in all stability class: 0

oo
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Clinton Power Station

Period of Record: July - September 2009
Stability Class - Neutral
Winds Measured at

Wind
Direction 1-3
N 3
NNE 4
NE 3
ENE 7
E 10
ESE 8
SE 10
SSE 5
S 5
SSwW 2
Sw 4
Wsw 5
W 1
WNW 3
NW 7
NNW 1
Total 78

Variable Direction:

48

43

25

26

11

22

15

13

19

12

12

28

33

23

377

Wind Speed

20
12
25
16

16

21

27

194

Hours of calm in this stability class:

Hours of missing stability measurements in all stability class:

- 60m-10m Delta-T (F)

10 Meters

(in mph)

13-18 19-24
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
7 0
2 0
1 0
3 0
3 2
4 1
0 0

20 3

> 24 Total

0 31
0 35
0 66
0 52
0 43
0 37
0 22
0 47
0 32
0 47
0 41
0 34
0 23
0 57
0 72
0 33
0 672
0
0
0
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Clinton Power Station
Period of Record: July - September 2009 .
Stability Class - Slightly Stable - 60m-10m Delta-T (F)
Winds Measured at 10 Meters

Wind Speed (in mph)

Wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 5 25 0 0 0 0 30
NNE 7 11 3 0 0 0 21
NE 14 37 4 0 0 0 55
ENE 12 24 3 0 0 0 39
E 12 16 3 0 0 0 31
ESE 10 27 0 0 0 0 37
SE 12 40 2 0 0 0 54
SSE 9 49 3 0 0 0 61
S 4 29 8 0 0 0 41
Ssw 6 33 28 2 0 0 69
SW 2 17 8 0 0 0 27
WSW 7 15 6 2 0 0 30
W 9 19 2 3 0 0 33
WNW 7 25 2 4 0 0 38
NW 3 27 3 2 0 0 35
NNW 2 24 5 0 0 0 31
Total 121 418 g0 13 0 0 632
Variable Direction: 0
Hours of calm in this stability class: 0
Hours of missing stability measurements in all stability class: 0
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Clinton Power Station

Period of Record: July - September 2009

Stability Class - Moderately Stable

Wind
Direction 1-3
N 3
NNE 11
NE 15
ENE 16
E 8
ESE 2
SE 1
SSE 1
S 2
SSW 2
SW 8
WSW 9
W 9
WNW 8
NW 7
NNW 5
Total 107

Variable Direction:

11

159

Winds Measured at

Wind Speed

Hours of calm in this stability class:

Hours of missing stability measurements in all stability class:

- 60m-10m Delta-T (F)

10 Meters

(in mph)

13-18 19-24
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

> 24 Total

0 11
0 337
0 84 -
0 ‘ 22
0 10
0 4
0 1
0 2
0 4
0 13
0 12
0 17
0 13
0 17
0 18
0 8
0 269
0
1
0
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Clinton Power Station
Period of Record: July - September 2009
Stability Class - Extremely Stable - 60m-10m Delta-T (F)
Winds Measured at 10 Meters

Wind Speed (in mph)

wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 7 0 0 0 0 0 7
NNE 24 17 0 0 0 0 41
NE 30 82 0 0 0 0 112
ENE 5 | 0 0 0 0 0 5
E 4 0 0 0 0 0 4
ESE 4 0 0 0 0 0 4
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 2 0 0 0 0 _ 2
sw 1 0 0 0 o 0 1
WSW 2 0 0 0 0 0 2
W 3 0 0 0 0 0 3
WNW 3 1 0 0 0 0 4
NW 2 2 0 0 0 0 4
NNW 3 0 0 0 0 0 3

Total 88 104 0 0 0 0 192

Variable Direction:
Hours of calm in this stability class:
Hours of missing stability measurements in all stability class:

o oo
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Clinton Power Station
Period of Record: July - September 2009
Stability Class - Extremely Unstable - 60m-10m Delta-T (F)
Winds Measured at 60 Meters

Wind Speed (in mph)

Wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24
N 0 0 4 5 0 0
NNE 0 0 10 0 0 0
NE 0 0 4 0 0 | 0
ENE 0 0 9 3 2 0
E 0 0 2 2 0 0
ESE 0 0 1 1 0 0
SE 0 0 0 0 0 0
SSE 0 0 0 0 0 0
S 0 0 3 0 0 0
Ssw 0 0 2 | 0 0 0
Sw 0 0 1 ‘4 0 0
WSwW 0 0 1 1 0 0
W 0 0 3 1 1 0
WNW 0 0 2 8 1 4
NwW 0 0 6 8 0 0
NNW 0 0 2 1 0 0
Total 0 0 50 34 4 4

Variable Direction:
Hours of calm in this stability class: .
Hours of missing stability measurements in all stability class:

15

14

92

OO
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Clinton Power Station

Period of Record: July - September 2009

Stability Class - Moderately Unstabl

Winds Measured at
Wind Speed
Wind
Direction 1-3 4-7 8-12
N 0 1 5
NNE 0 2 6
NE 0 3 8
ENE 0 2 10
E 0 4 5
EéE 0 3 1
SE 0 2 2
SSE 0 0 0
S 0 1 5
SSwW 0 1 6
Sw 0 1 6
WSW 0 0 2
W 0 0 4
WNW 0 2 9
NW 0 6 10
NNW 0 1 2
Total 0 29 81

Variable Direction:
Hours of calm in this stability class:

Hours of missing stability measurements in all stability class:

e - 60m-10m Delta-T (F)

60 Meters

(in mph)

13-18 19-24
1 0
0 0
0 0
2 1
3 0
0 0
0 0
0 0
4 0
1 0
4 2
4 0
1 0
1 0
7 0
3 0

31 3

> 24 Total

0 7
0 8
0 11
0 15
0 12
0 4
0 4
0 0
0 10
0 8
0 13
0 6
0 5
1 13
0 23
0 6
1 145
0
0
0
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! Clinton Power Station

I Period of Record: July - September 2009

1 Stability Class - Slightly Unstable - 60m-10m Delta-T (F)
Winds Measured at 60 Meters

,: Wind Speed (in mph)

I I wind
o Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
|
’ ' N 0 0 2 2 0 0 4
‘ NNE 0 3 9 0 0 0 12
| .
:l NE 1 8 5 2 1 0 17
} ENE 0 8 11 3 0 0 22
' E 0 4 8 0 0 0 12
$ ESE 0 4 3 0 0 0 7
;" SE 0 4 0 1 0 0 5
? SSE 0 8 6 0 0 0 14
L!I s 0 7 4 4 0 0 15
ssw 0 4 3 2 4 0 13
’ ‘
l Sw 0 . 2 10 5 1 0 18
}’. WSwW 0 5 3 4 1 0 13
‘ W 0 3 3 2 0 0 8
l WNW 0 5 3 2 1 2 13
1™ NW 0 6 9 7 0 0 22
' NNW 0 2 8 0 0 0 10
v',’ .
' Total 1 73 87 34 8 2 205
g |
’ Variable Direction: 0
1, Hours of calm in this stability class: 0
' Hours of missing stability measurements in all stability class: 0
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Clinton Power Station
Period of Record: July - September 2009
Stability Class - Neutral - 60m-10m Delta-T (F)
Winds Measured at 60 Meters

Wind Speed (in mph)

wind ,
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 8 18 3 0 0 29
NNE 0 13 12 1 0 0 26
NE 2 21 24 8 3 0 58
ENE 0 19 22 10 0 0 51
E 2 12 26 11 0 0 51
ESE , 3 17 18 9 0 0 47
SE 3 7 8 4 0 0 22
SSE 2 13 16 16 2 0 49
S 1 14 6 11 2 1 35
SSW 1 10 7 22 7 0 47
SwW 0 8 13 12 1 0 34
WSW | 2 8 13 14 0 0 37
W 0 8 9 3 2 0 22
WNW 1 10 23 11 5 3 53
NW 4 21 27 15 4 1 72
NNW 0 8 21 10 0 0 39
Total 21 197 263 160 26 5 672

Variable Direction:
Hours of calm in this stability class:
Hours of missing stability measurements in all stability class:

S OO
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Clinton Power Station

Period of Record: July - September 2009
Stability Class - Slightly Stable
Winds Measured at

Wind
Direction 1-3
N 0
NNE 3
NE 0
ENE 1
E 2
ESE 2
SE 3
SSE 0
S 1
SSwW 2
SW 0
WSW 0
W 0
WNW 2
NwW 0
NNW 1
Total 17

Variable Direction:

Hours of calm in this stability class:
Hours of missing stability measurements in all stability class:

11

14

13

14

115

Wind Speed (in mph)

14

20

21

15

37

32

18

15

16

12

23

20

22

302

- 60m-10m Delta-T (F)
60 Meters

13-18

10

10

13

11

21

20

35

12

172

19-24

25

> 24 Total

0 27
0 19
0 41
0 38
0 44
0 32
0 56
o 67
0 52
0 62
0 32
0 27
0 21
0 38
1 41
0 35
1 632
0
0
0

-- page 86 of 109 --



Clinton Power Station

Period of Record: July - September 2009
Stability Class - Moderately Stable - 60m-10m Delta-T (F)

Winds Measured at 60 Meters
Wind Speed (in mph)
Wind
Direction 1-3 4-17 8-12 13-18 19-24 > 24 Total
N 0 5 5 2 0 0 12
NNE 0 2 9 5 0 0 16
NE 0 7 18 16 2 0 43
ENE 2 4 21 39 0 0 66
E 0 2 15 4 0 0 21
ESE 0 1 5 2 0 0 8
SE 0 3 2 0 0 0 5
SSE 2 4 2 0 0 0 8
S 0 2 1 0 0 0 3
SsSw 1 3 2 7 0 0 13
Sw 0 3 4 4 0 0 11
WSW 0 1 4 1 0 0 6
W 1 3 15 3 0 0 22
WNW 1 1 11 2 0 0 15
NW 1 3 4 1 0 0 9
NNW 2 2 7 1 0 0 12
Total 10 46 125 87 2 0 270
Variable Direction: d
Hours of calm in this stability class: 0
Hours of missing stability measurements in all stability class: 0
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, l Clinton Power Station
: Period of Record: July - September 2009
. Stability Class - Extremely Stable - 60m-10m Delta-T (F)
! Winds Measured at 60 Meters
Wind Speed  (in mph)
l Wind
. Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
"'I N 0 0 1 0 0 0 1
1 NNE 0 2 12 0 0 0 14
It
ﬂ NE 0 3 8 12 2 0 25
" ENE 0 3 12 35 1 0 51
l E 2 4 42 18 0 0 66
,% ESE 0 5 6 0 0 0 11
}
u|| SE 3 2 2 0 0 0 7
i
Q SSE 0 3 1 0 0 0 4
5t
i?ll s 0 1 0 0 0 0 1
p
v Ssw 0 0 0 1 0 0 1
]
I}ll sw 0 1 1 0 0 0 2
" .
] WswW 0 1 1 0 0 0 2
Jill W 0 0 1 0 0 0 1
, ll WNW 0 0 2 0 0 0 2
| NW 0 1 0 0 0 0 1
| II NNW 0 1 2 0 0 0 3
¥ Total 5 27 91 66 3 0 192
.
1 ,
A Variable Direction: 0
Hours of calm in this stability class: 0
: ' Hours of missing stability measurements in all stability class: 0
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Clinton Power Station
Period of Record: October - December2009
Stability Class - Extremely Unstable - 60m-10m Delta-T (F)
Winds Measured at 10 Meters

Wind Speed (in mph)

Wind .
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 0 0 0 0 0 0
NNE 0 0 2 0 0 0 2
NE 0 0 2 0 0 0 2
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 1 1 0 0 0 2
SSE 0 0 0 0 0 0 0
S 0 1 3 0 0 0 4
SSW 0 0 1 1 0 0 2
SW 0 0 0 0 0 0 0
WSW 0 0 0 1 0 0 1
W 0 0 2 0 0 0 2
WNW 0 0 1 1 0 0 2
NW 0 0 3 1 0 0 4
NNW 0 0 0 0 0 0 0
Total 0 2 15 4 0 0 21
Variable Direction: 0
Hours of calm in this stability class: 0
Hours of missing stability measurements in all stability class: 2
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Clinton Power Station
Period of Record: October - December2009
Stability Class - Moderately Unstable -~ 60m-10m Delta-T (F)
Winds Measured at 10 Meters

Wind Speed (in mph)

wWind
Direction 1-3 4-7 8-12  13-18  19-24 > 24
N 0 0 4 0 0 0
NNE 0 2 0 0 0 0
NE 0 0 1 0 0 0
ENE 0 1 3 0 0 0
E 0 0 0 0 0 0
ESE 0 4 0 0 0 0
SE 0 3 1 0 0 0
SSE 0 0 0 0 0 0
s 0 3 7 0 0 0
ssw 0 0 2 2 0 0
sw o 0 0 3 0 o 0
WsW 0 1 3 1 0 0
W 0 1 6 5 3 0
WNW 0 1 5 6 0 0
NW 0 1 0 3 0 0
NNW 0 0 0 0 0 0
Total 0 17 35 17 3 0

Variable Direction:
Hours of calm in this stability class:
Hours of missing stability measurements in all stability class:

15

12

72

NO O
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Clinton Power Station
Period of Record: October - December2009
Stability Class - Slightly Unstable - 60m-10m Delta-T (F)
Winds Measured at 10 Meters

Wind Speed (in mph)

Wind .
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 0 2 0 0 0 2
NNE 0 3 1 0 0 0 4
NE -0 1 1 0 0 0 2
ENE 0 0 2 0 0 0 2
E 0 0 0 0 0 0 0
ESE 0 5 0 0 0 0 5
SE 0 6 1 -0 0 0 7
SSE 0 3 1 0 0 0 4
S 0 4 7 4 0 0 15
SSwW 0 1 11 2 0 0 14
SW 0 3 7 7 0 0 17
WSW 0 4 5 2 0 0 11
w 0 3 2 4 1 0 10
WNW 0 3 1 4 0 0 8
NW 0 1 4 2 0 0 7
NNW 0 0 0 0 0 0 0
Total 0 37 45 25 1 0 108
Variable Direction: 0
Hours of calm in this stability class: ' 0
Hours of missing stability measurements in all stability class: 2
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Clinton Power Station

Period of Record: October -~ December2009
Stability Class - Neutral - 60m-10m Delta-T (F)

Pty

Winds Measured at 10 Meters
Wind Speed (in mph)
wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 2 32 21 2 0 0 57
NNE 2 20 21 4 0 0 47
NE _ 2 29 21 13 0 0 65
ENE 2 18 34 25 0 0 79
E 4 22 27 7 0 0 60
ESE 6 25 49 6 0 0 86
SE 3 46 30 1 0 0 80
SSE 3 40 57 4 0 0 104
S 2 8 41 10 0 0 61
Ssw 1 16 37 35 2 0 91
Sw 5 17 31 20 2 0 75
WSW 3 11 39 53 3 3 112
w 3 14 27 50 11 9 114
WINW 3 16 38 33 5 0 95
Nw 1 16 31 22 0 0 70
NNW 1 17 27 8 0 0 53
Total 43 347 531 293 23 12 1249
Variable Direction: 0
Hours of calm in this stability class: 2
Hours of missing stability measurements in all stability class: 2
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Clinton Power Station
Period of Record: October - December2009
Stability Class - Slightly Stable - 60m-10m Delta-T (F)
Winds Measured at 10 Meters

Wind Speed (in mph)

Wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 1 3 0 0 0 0 4
NNE 2 3 2 1 0 0 8
NE 1 18 11 0 0 0 30
ENE 4 4 1 0 0 0 9
E 3 20 0 1 0 0 24
ESE 11 15 6 0 0 0 32
SE 7 30 9 0 0 0 46
SSE 7 55 30 1 0 0 93
S 1 55 65 0 0 0 121
SSwW - 4 14 50 4 0 0 72
SwW 2 -11 25 5 0 . 0 43
WSW 1 10 20 3 0 0 34
W 2 7 10 5 | 1 0 25
WNW 0 14 10 5 1 0 30
Nw 0 13 8 0 0 0 21
NNW 0 5 4 0 0 0 9
Total 46 277 251 25 2 0 601

Variable Direction:
Hours of calm in this stability class:
Hours of missing stability measurements in all stability class:

NO O
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l Clinton Power Station
Period of Record: October - December2009
Stability Class - Moderately Stable ~ 60m-10m Delta-T (F)
Winds Measured at 10 Meters

Wind Speed (in mph)

l Wind

Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total

“l N 1 1 0 0 0 0 2
NNE 33 0 0 0 0 6

; l NE o2 2 2 0 0 0 6
! ENE 3 4 0 0 0 0 7
' E 8 4 0 0 0 0 12
ESE 0 6 0 0 0 0 6

' SE 1 4 0 0 0 0 5
SSE 0 4 0 0 0 0 4

' S 2 13 3 0 0 0 18
SSw 1 3 3 0 0 0 7

' Sw 2 0 0 0 0 0 2

‘ WSW 0 4 0 0 0 0 4
l W 5 0 0 0 0 0 5
i'l WNW 3 1 0 0 0 0 4
NW 6 9 1 0 0 0 16
‘ I NNW 1 2 0 0 0 0 3
Total 38 60 9 0 0 0 107

. Variable Direction: 0

Hours of calm in this stability class: 3

f Hours of missing stability measurements in all stability class: 2

’ l -- page 94 of 109 --




=

L

Clinton Power Station
Period of Record: October - December2009
Stability Class - Extremely Stable - 60m-10m Delta-T (F)
Winds Measured at 10 Meters

Wind Speed (in mph)

wWind .
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 0 0 0 0 0 0
NNE 2 3 0 0 0 0 5
NE 7 4 0 0 0 0 11
ENE 2 4 0 0 0 0 6
E 0 1 0 0 0 0 1
ESE 0 0 0 0 0 0 0
SE 3 1 0 0 0 0 ' 4
SSE 1 1 0 0 0 0 2
S 1 0 0 0 0 0 1
SSW 2 0 0 0 0 0 2
SW 1 0 0 0 0 0 1
WSW 0 0 0 0 0 0o 0
W 1 1 0 0 0 0 2
WNW 3 0 0 0 0 0 3
NW 2 1 0 0 0 0 3
NNW 2 0 0 0 0 0 2
Total 27 16 0 0 0 0 43
Variabie Direction: 0
Hours of calm in this stability class: 0
Hours of missing stability measurements in all stability class: 2

-- page 95 of 109 --



S

’- -

- -x

-

Clinton Power Station
Period of Record: October - December2009
Stability Class - Extremely Unstable - 60m-10m Delta-T (F)
Winds Measured at 60 Meters

Wind Speed (in mph)

Wind
Direction 1-3 4-17 8-12 13-18 19-24 > 24 Total
N 0 0 0 0 0 0 0
NNE 0 0 0 0 0 0 0
NE 0 0 3 1 0 0 4
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 2 0 0 0 2
SSE 0 0 0 0 0 0 0
S 0 0 1 2 0 0 3
SSw 0 0 1 2 0 0 3
Sw 0 0 0 0 0 0 0
WSW 0 0 0 1 0 0 1
W 0 0 0 1 0 0 1
WNW 0 0 2 0 1 0 3
Nw 0 0 1 2 1 0 4
NNW 0 0 0 0 0 0 0
Total 0 -0 10 9 2 0 .21

Variable Direction:
Hours of calm in this stability class:
Hours of missing stability measurements in all stability class:

NO O
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Clinton Power. Station
Period of Record: October - December2009
Stability Class - Moderately Unstable - 60m-10m Delta-T (F)
Winds Measured at 60 Meters

Wind Speed (in mph)

Wind
Direction  1-3  4-7 8-12  13-18 19-24 > 24
N 0 0 0 3 0 0
NNE o . o0 2 1 0 0
NE 0 0 1 0 0 0
ENE 0 0 1 3 0 0
B 0 0 0 0 0 0
ESE 0 0 4 0 0 0
SE 0 1 3 0 0 0
SSE 0 0 0 0 0 0
s 0 1 4 1 0 0
ssw 0 1 3 2 2 0
sw 0 0 2 1 0 0
wswW 0 0 3 2 0 0
W 0 0 4 3 3 2
WNW 0 0 4 5 5 0
NW 0 0 1 3 0 0
NNW 0 1 0 0 0 0
Total 0 4 32 24 10 2

Variable Direction:
Hours of calm in this stability class:
Hours of missing stability measurements in all stability class:

-- page 97 of 109 --

12

14

72

[N ]

2



v —————

.

Clinton Power Station
Period of Record: October - December2009
Stability Class - Slightly Unstable - 60m-10m Delta-T (F)
Winds Measured at 60 Meters :

Wind Speed (in mph) .

Wind : :
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 0 0 2 0 0 2
NNE 0 1 1 0 0 0 2
NE 0 1 1 1 0 0 3
ENE 0 0 0 2 0 0 2
E 0 0 0 1 0 0 1
ESE 0 4 1 0 0 0 5
SE 0 3 2 1 0 0 6
SSE 0 1 1 1 - 0 0 3
S 0 4 2 7 4 0 17
SSwW 0 0 4 6 2 0 12
SW 0 1 7 7 4 0 19
WSW . 0 3 3 2 1 0 9
W 0 2 4 1 4 0 11
WNW 0 2 2 0 5 0 9
NW 0 0 3 3 0 0 6
NNW 0 0 1 0 0 0 1

Total 0 22 32 34 20 0 108

Variable Direction:
Hours of calm in this stability class:
Hours of missing stability measurements in all stability class:

NO O
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Clinton Power Station

Period of Record: October - December2009
Stability Class - Neutral - 60m-10m Delta-T (F)
Winds Measured at 60 Meters

pghvintatnmmumnty B
A : - o

Wind Speed (in mph)
Wind :
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 1 6 33 17 2 0 59
NNE 0 ) 30 11 0 0 46
NE 1 5 15 19 11 2 53
ENE - 2 2 16 26 24 17 87
E 0 5 12 13 15 3 48
ESE 3 9 11 33 34 6 96
SE 1 18 33 29 5 1 87
SSE ) 1 9 30 50 12 0 102
S 0 6 11 41 7 6 71
Ssw 1 5 18 26 29 4 83
SW 2 8 19 23 17 3 72
WSW 0 10 20 26 45 6 107
W 2 8 21 29 - 36 23 119
WNW 1 7 13 29 28 8 86
NwW 1 9 23 32 12 2 79
NNW 0 4 19 26 7 0 56
Total 16 116 324 430 . 284 81 1251
Variable Direction: 0
Hours of calm in this stability class:- 0
Hours of missing stability measurements in all stability class: 2
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Clinton Power Station
Period of Record: October - December2009
Stability Class - Slightly Stable - 60m-10m Delta-T (F)
Winds Measured at 60 Meters

Wind Speed (in mph)

Wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 1 2 1 0 0 4
NNE 1 0 0 1 0 0 2
NE 0 1 5 12 8 0 26
ENE 0 1 3 8 2 0 14
E 0 1 2 2 0 0 5
ESE 0 : 2. 20 10 1 1 34
SE 1 8 21 15 2 0 47
SSE 0 3 18 46 10 1 78
S 0 4 - 32 78 11 0 125
- SSwW 0- 2 13 52 21 0 88
SwW 1 4 7 34 8 0 54
WSW 0 1 4 ‘19 3 1 28
W 0 2 7 13 4 2 28
WNW 0 2 7 13 3 3 28
NW 0 1 12 9 1 0 23
NNW 0 1 7 9 0 0 17
Total 3 34 160 322 74 8 601

Variable Direction:
Hours of calm in this stability class:
Hours of missing stability measurements in all stability class:

NvOoO o
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Clinton Power Station
Period of Record: October - December2009
Stability Class - Moderately Stable - 60m-10m Delta-T (F)
Winds Measured at 60 Meters

Wind Speed (in mph)

Wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24
N 0 2 2 1 0 0
NNE 0 2 1 2 0 0
NE 0 0 2 0 1 0
ENE 0 0 0 0 2 0
E 0 0 5 3 0 0
ESE 0 0 10 2 1 0
SE 0 1 4 0 0 0
SSE 0 2 ' 0 1 1 0
S 0 0 4 2 0 0
SSw . 1 1 4 16 3 0
SwW 0 0 1 1 0 0
WSwW 0 0 1 0 0 0
W 1 0 3 2 0 0
WNW 1 1 1 1 0 0
NW 1 2 3 7 0 0
NNW 0 3 3 2 0 0
Total 4 14 44 40 8 0

Variable Direction:
Hours of calm in this stability class:
Hours of missing stability measurements in all stability class:
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Clinton Power Station
Period of Record: October - December2009
Stability Class - Extremely Stable - 60m-10m Delta-T (F)
Winds Measured at 60 Meters

Wind Speed (in mph)

Wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 1 1 » 0 0 0 2
NNE 0 1 1 0 0 0 2
NE 0 0 2 5 0 0 7
ENE 0 0 3 7 0 0 10
E 0 0 1 3 0 0 4
ESE 0 0 1 0 0 0 1
SE 0. 0 0 0 0 0 0
SSE 0 0 0 0 0 0 0
S 0 0 2 0 0 0 2
SSW 1 0 5 0 0 0 6
SW 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 2 1 0 0 0 3
NwW 0 2 0 0 0 0 2
NNW 0 0 3 0 0 0 3
Total 1 6 21 15 0 0 43
Variable Direction: 0
Hours of calm in this stability class: 0
Hours of missing stability measurements in all stability class: 2
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SECTION 8
ODCM OPERATIONAL REMEDIAL REQUIREMENT REPORTS

In accordance with CPS ODCM section[s] 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 shall be reported in the Annual
Radioactive Effluent Release Report.

During the course of 2009, there was one (1) instance when either a radioactive
liguid or gaseous effluent instrumentation channel[s] was INOPERABLE for greater -
than any 30 day period. Further; there were two (2) occurrences where Surveillance
Requirements were not met. All events are documented below.

ORIX-PR012, HVAC Vent Hi Range Monitor was declared inoperable on 13 June 2009
@ 2030 hours due to spiking / abnormal behavior on Channel 3 [Noble Gas]. ORIX-
PR012, HVAC Vent Hi Range Monitor was returned to service and made OPERABLE
on 25 August 2009 @ 1335 hours.

During the period of inoperability, the station complied with ODCM Table 3.9.2.1
Remedial Requirement (11) which states:

a. Initiate the preplanned alternate method of monitoring the appropriate
parameter(s).

b. Instrument Inoperability does not preclude changing mode.

Since the monitor was also inoperable for greater than 30 days, ODCM 3.9.2 remedial
requirement (b) also applies which requires:

b. With less than the minimum number of radioactive gaseous effluent
monitoring instrumentation channels Operable, comply with the remedial
requirements specified in table 3.9.2-1. Restore the inoperable instrumentation
to operable status within 30 days and if unsuccessful, explain in the next
Radioactive Effluent Release Report pursuant to Technical Specification 5.6.3
why this inoperability was not corrected in a timely manner.

The inoperable monitor and subsequent troubleshooting efforts were documented in
Issue Report[s]; #941030, #946085, #945156 and #945195. To summarize; the
inoperable condition was the result of the Digital to Analog (D/A) board in ORIXPR012
and was discovered to be contributing towards the channel spikes on Channel 3 during
the troubleshooting. As a result of obsolete D/A boards, troubleshootmg and parts
acquisition were not completed within 30 days

Contrary to the requirements of ODCM 3.4.1.2, Table 3.4-1 (B) (3) for the monthly
gross alpha analysis and the quarterly Sr-89 and Sr-90 analysis, Clinton was unable to
include the results from the September monthly alpha analysis surveillance because
one (1) Stand-by Gas Treatment System [SGTS] partlculate filter had been misplaced.
This subsequently impacted the second surveillance; the 3™ Quarter Sr-89 and Sr-90
composite analysis lacking the missing SGTS particulate filter.

In accordance with ODCM 1.3.2, a failure to perform a surveillance requirement within
the specified time interval shall be a failure to meet the Operation Requirement (OR).
The Remedial Requirement is to immediately restore the release rates to within the
above limits. At no time was the release rates above the limits specified. This event
was captured in Issue Report #984220.
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SECTION 9
CHANGES TO RADIOACTIVE WASTE TREATMENT SYSTEMS
In accordance with Section 7.2 of the CPS ODCM, licensee-initiated changes to
the liquid, gaseous or solid radioactive waste treatment systems shall be reported in
the Annual Radioactive Effluent Release Report.
The Process Control Program (PCP) for radioactive wastes is controlled by
Radioactive Wastes procedure, RW-AA-100, with revision (7) as the last revision. No

Changes were made in the procedure in 2009.

There were no permanent changes to the Solid Radioactive Waste Treatment
System during the course of the 2009 reporting period.
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SECTION 10

NEW LOCATIONS FOR DOSE CALCULATION AND / OR ENVIRONMENTAL
MONITORING

The following is a summary of the 2009 Annual Land Use Census. It shows
changes in locations for dose calculations and / or environmental monitoring identified
by the Annual Land Use Census. The distance of the receptor is being listed in the
report in lieu of the name of the resident. This is being done to maintain and respect
the privacy of the residents.

1.0 Nearest Residence

The nearest residents identified in each of the sixteen (16) sectors are shown
below. An asterisk notes any changes from the previous year below (*)

2009 2008
SECTOR RESIDENT AGE GROUP RESIDENT AGE GROUP
(miles) (miles)
N 0.9 A 0.9 A
NNE 1.0 C,A 1.0 C A
NE 1.3 A 1.3 . A
* ENE 1.7 C,A 1.8 C, A
E 1.0 A 1.0 A
ESE 3.2 A 3.2 A
~ SE 2.4 C, T,A 2.4 C,T,A
* SSE 1.7 T, A 1.8 T, A
S 3.0 A - 3.0 A
SSwW 2.9 A 2.9 A
Sw 0.7 A 0.7 A
WSw 1.6 A 1.6 A
w 1.2 C A 1.2 C,A
WNW 1.6 A 1.6 A
NW 1.6 A 1.6 A
* NNW 1.2 A 1.7 A
(Hnfant (C)hild (T)een (A)dult
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SECTION 10 (continued)

2.0 Broadleaf Garden Census

Eighty-three (83) gardens within a three (3) mile radius were located in the
sixteen (16) geographical sectors surrounding CPS. Fourteen (14) gardens contained
broad leaf vegetation, which were specifically identified for this report. Although other
crops were identified within these areas, they are not addressed as part of this report.

The nearest gardens identified in each of the sixteen (16) geographical sectors
are shown below. An asterisk notes any changes from the previous year below (*).

2009 2008
SECTOR GARDENS | AGE GROUPS | GARDENS | AGE GROUPS
(miles) (miles)
N 0.9 A 0.9 A
* NNE 3.0 C,T,A 3.0 A
¥ NE 4.2 A 2.1 A
* ENE 2.6 T, A 2.6 A
E 1.0 A 1.0 A
* ESE 3.2 A 3.2 T, A
SE 2.4 C, T A >5 C, T,A
* SSE 2.7 C, A >5 C, A
¥ S 3.96 A 3.0 A
SSW >5 >5
SW >5 >5
WSW 2.3 A 2.3 A
W 2.0 A 2.0 A
* WNW >5 1.6
¥ NW 2.4 T, A 2.8 C,T,A
* NNW 1.2 A 1.3 A
(nfant (C)hild (T)een (A)dult
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SECTION 10 (continued)

3.0 Milking Animal Census

Milking animals within the sixteen (16) geographical sectors were located within
five (5) miles surrounding CPS. These milking animals were either used for the nursing
of their offspring or used for meat production for their own personal use and sold
commercially. There were no residents that milked their animals for human
consumption. '

Milking animals were specifically identified for this report. Although other
livestock were identified within these areas, they are not addressed as part of this
report. ‘ :

The nearest milking animals identified in each of the sixteen (16) geographical
sectors are shown below. An asterisk notes any changes from the previous year below

(*).

secToRr | 2009 MILKING AGE ~ 2008 MILKING AGE
ANIMALS (miles) | GROUPS | ANIMALS (miles) | GROUPS
N 0.9 A 0.9 A
*1 NNE 2.87 ‘C/TIA | . 23 C/T/A
NE - >5 >5
ENE >5 ' >5
E 1.0 A 1.0 A
ESE >5 >5 |
SE >5 >5
SSE >5 : o >5
S 4.1 A 4.1 A
Y| ssw >5 3.4 A
* SW >5 3.6 A
1 wsw 3.32 A 2.8 A
W >5 >5
WNW >5 >5
NW >5 >5
NNW 1.2 A 1.3 A
(hnfant (C)hild (T)een (A)dult
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SECTION 11

CORRECTIONS TO DATA REPORTED IN PREVIOUS REPORTS

There were no administrative changes identified in 2009 against previously
submitted Annual Radioactive Effluent Release Report[s] resulting in an errata data
submittal to the Commission.
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SECTION 12
CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL

The Offsite Dose Calculation Manual (ODCM) was revised in 2009 to incorporate
administrative changes and new format into corporate style procedure.

Licensee initiated changes to the ODCM are still performed in accordance with
Technical Specification 5.5.1, Offsite Dose Calculation Manual (ODCM) and are still
reviewed and approved in accordance with 10CFR50.59. The entire ODCM is
included in Procedure CY-CL-170-301 to facilitate this administrative change.

Revision (22) of the ODCM is included in this submittal.
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GENERAL INFORMATION

PREFACE

>The Cllnton Power Statlon OFFSITE DOSE CALCULATION MANUAL

(CPS-ODCM) provides the methodologies and parameters to

be used by AmerGen Energy Company -LLC 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 40CFR190.

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, RADIOCLOGICAL 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 Regulatlons

Changes to the CPS-ODCM shall be prov1ded 1n the
RADIOACTIVE EFFLUENT - RELEASE REPORT

.Deflnltlons

‘The follow1ng 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-.

CLINTON:-- UNIT #1 - Rev.22 -
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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.éntire: 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 plac¢e qualitative assessment of sensor
behavior and normal calibration: of the remaining

cadjustable 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. entlre channel ‘is callbrated

CHANNEL CHECK

A CHANNEL CHECK shall be the qualltatlve assessment, by
observation, of channel behavior during operation. This
determination shall include, where possible, comparison
of the channel indication and status to other indications
or status derived from 1ndependent instrument . channels

: measurlng 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.

CLINTON -- UNIT #1 A Rev.22 -
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GASEQUS RADWASTE TREATMENT SYSTEM

A GASEOUS RADWASTE TREATMENT SYSTEM is 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
radiocactivity 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. '

.1.7 MODE
A MODE shall cofrespond to éﬁy one,inélﬁsive.combination
~of mode switch position, average reactor coolant
temperature, and .reactor vessel head bolt tensioning
Espec1f1ed in Technlcal Spec1f1catlon Table 1.1-1 with
fuel in the reactor vessel - :
OPERABLE - OPERABILITY
.1.8 A system, subsyétem, diViéibn, component‘or device shall
be OPERABLE or have OPERABILITY when it is 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.
CLINTON -- UNIT #1 Rev.22 -
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SOURCE CHECK

1.1.11 A SOURCE CHECK shall be the qualitative“aesesement of
- ‘channel 'response when the channel sensor is exposed to a
‘fisource of increased radloact1v1ty

: 'UNRESTRI CTED 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
radiocactive material in particulate form in effluents by
passing ventilation or vent exhaust gases through
charcoal adsorbers and/oxr 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 compqnents.

The following systems are de51gnated VENTILATION EXHAUST
TREATMENT SYSTEMS :

1) Machine Shop HVAC (VJ)
‘2) - Laboratory HVAC IVL)
'3)EIlDr§well’3urge (VQ)~-N
4)-!'Radwaete’Bldg. HVA?S(VW)

CLINTON -- UNIT #1 Rev.22 -
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The MCR ARPR LAN is the means whereby data: is transmitted.

from the ARPR monitors to the central collection -
equipment:.. .Terminal 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
functlons if the conditions stated in the approprlate
sections of the ‘ODCM are met. : :

The communlcatlon requ1rements 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—Ps7oeis designated as the Master
Terminal. The TSC terminal may also be used to satisfy
Channel Functional Test/Calibration requirements if the
requirements prev1ously glven for use of thlS terminal
are met. S : :

Imhediate»Complepion Time

When “IMMEDIATELY” is used as a Completion Time, the '
COMPLETION TIME Required Action should be pursued without

"delay and in a controlled manner.

General Operation Requirements

bperatioh Requirements shall be met duringvthe 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( ).sHall-be met,
except as provided in 1.2.3. ’ " o

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 -- UNIT #1 Rev.22 -
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.2.3 ‘Equipment removed from service or declared inoperable to
comply -with REMEDIAL REQUIREMENT (s) may be -returned to
service under administrative: contrdl solely to perform
testing required to demonstrate OPERABILITY or the

" OPERABILITY of other equipment. This is an exception to
‘OPERATION REQUIREMENT 1.2.2 for the Systém returned to
service under administrative -control to perform the
testing required to demonstrate OPERABILITY.

.3 ‘General Surveillance. Requ1rements'

3.1 - Survelllance Requirements shall be‘met durlng the
applicable conditions specified ‘in and for the associated
Operation Requirement, unless otherwise stated in the

 Surveillance Requirement. Failuré 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 Réquirement.

.3.2 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 thlS Survelllance Requlrement are stated in
" the: 1nd1v1dual Survelllance Requlrements

Fallure to perform a survelllance w1th1n 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 1noperable equipment or varlables outside
specified limits.

CLINTON -- UNIT #1 : Rev.22 -
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.3.3 If it is discovered that a surveillance was not: performed
within its specified surveillance interval, then
compliance with the requirement to declare the. -
Operational Requirement not met may be delayed "from the
time of discovery, up to 24 hours or up to. the limit of
the spe01f1ed interval, which ever is less. This delay
period is to allow performance of the sUrvei}lance.

If the surveillance is not performed W1th1n'the'delay
period, the Operational Requirement must immediately be
declared not met, and the appllcable REMEDIAL :
REQUIREMENTS must be met. :

1.4 Effluent Concentratlon L1m1t (ECL) Calculation’
Requirements. K

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- llmlted to 2.0 x-10° ~m1crocuries/ml
total act1v1ty S : :

TABLE 1 1 1.
SURVEILLANCE FREQUENCY NOTATION
NOTATION = SR ' FREQUENCY
S At least once per 12 hours.
D 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-.
R At least once perﬁ18 months (550 days)
.R24 At least once per 24 months: (732 days)
P Prior to each release. R
S/U " Prior to each reactor startup::
NA _ Not appllcable
. Note: A frequency notatlon for a comp081te sample descrlbes
' the time period over whlch the sample is to be .
composited.
CLINTON -- UNIT #1 Rev.22 —
12/09

== == =

_ <
= ==

" H
v

= = =‘. = ‘.



Py

L] | IR BN ..l ..! ‘R

B

12/09

CY-CL-170-301
Revision 22
Page 19 of 195

LIQUID EFFLUENTS

Introductlon

“quuld radwaste effluent released from CPS w1ll meet ten
‘times the 10CFR20 concentration limits at the point of

dlscharge to the unrestricted area shown in Figure 2.1-1.
This design and operation objective will be achieved at

~all times. Actual discharges of llquld 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 :quartexrly dose. contributions due to

radioactive effluents released to the unrestricted area
will .be determined once every 31 ‘days using NUREG-0133

‘and Regulatory Guide-1.109 ‘methodology and parameters

during periods when liquid effluent activity exceeds the
Lower Limit of Detection (LLD) values

quuld Radwaste Dlscharge Process Radiation Monltorlng
(PRM) System :

This monltorlng 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
dependlng on system loads) and Plant Clrculatlng Water
flow (0-567,000 GPM) in the Seal Well prior to entering
the 3.4-mile discharge flume to Lake Clinton (see Figure

2.5-1).

10CFR20 Release Rate Limits

The Operation and Surveillance Requirements pertaining to

o dlscharge of liguid radwaste effluent to the unrestricted

area are specified in Section 2.3.1 as follows

- CLINTON -- UNIT #1 Rev.22 —
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Liquid Effluent Concentratlon - Operatlon and
Surveillance Requirements

OPERATION REQUIREMENT ) N

" The concentration of radiocactive material released in

2.3.1.1

2.3.1.2

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. v1a th1s _pathway. »

REMEDIAL REQUIREMENT :

With the concentration of radiocactive material released
in liquid effluents to UNRESTRICTED AREAS exceeding the
above 11m1ts, immediately restore the concentration to
within the above limits.

SURVEILLANCE REQUIREMENTS

Radiocactive ligquid wastes shall be sampled‘and analyzed
according to the sampling and analysis program of Table
2.3-1.

The results of the radiocactivity analyses shall be used
in accordance with the methodology and parameters of
Section 2.3.2 to assure that the concentratioéns at the
point of release are maintained w1th1n the llmltS of the
above Operation Requlrement

To comply w1th,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. ' ‘ ' S

CLINTON -- UNIT #1 Rev.22 -
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TABLE 2.3-1

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

LOWER LIMIT

LiQUID 4 S : ~MINIMUM . LT ' OF DETECTION
RELEASE - SAMPLING ANALYSIS - "TYPE OF ACTIVITY (LLD)?®
_TYPE :- . FREQUENCY  FREQUENCY . -: ANALYSIS (uCi/ml)
Batch .Waste - P . ' = - Principal Gamma <5 .00E-07
Release < . Each Batch Each Batch Emitters®
Tanks® S
‘I-131 <1.00E-06
"IPJ ;    '"fbM:: :  ?= DiSsolved and  <1.00E-05
One Batch/M =~ = °~ '~ ' Entrained Gases®
"7 " (Gamma Emitters)
P Q... H-3 <1.00E-05
Each Batch _,COmposited,_j
Gross Alpha <1.00E-07
P . Q . - Sr-89, Sr-90 <5.00E-08
Each Batch Composite? G
Fe-55 - <1.00E-06
CLINTON -- UNIT #1 : ‘Rev.22 —
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TABLE'2.3-1>(Continued)

RADIOACTIVE: LIQUID WASTE SAMPLING -AND ANALYSIS PROGRAM

- TABLE NOTATIONS

The LLD is defined, for -purposes of these requirements,:as the
smallest concentration of radicactive 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 1nclude
radiochemical separation::

(- lAt)

LLD = 4.66 sp/ [E X V X 2. 22E+06 X Y x exp. ]

Y

Where:

LLD is the "a prlorl" lower 11m1t of - detectlon as deflned
“"above, as mlcrocurles per un1t mass or volume,

sb‘is the standard deviation of the background counting rate
or of the countlng rate of a blank sample as approprlate, as
counts per’ m1nute

E'is the counting'effioiency, as counts per disintedration,

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 radiocactive 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 -- UNIT #1 Rev.22 -
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TABLE 2.3-1 (Continued)

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

TABLE NOTATIONS (Continued)

It should be recognized that the LLD is defined as an- a Erlorl
(before the fact) limit representing the.capability of a
measurement system and not as an-a Eosterlorl (after the fact)
limit for a partlcular measurement »

"A batch release is the discharge of ligquid 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 aré: 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 uCi/ml. All identified
radionuclides shall be reported in. the Radioactive Effluent
Reléase Report’ pursuant to Technlcal Spe01f1catlon 5.6.3 in a
format outlined in Regulatory Guide 1.21, Appendix B, Revision 1,
June 1974 . :

4A compos1te sample is one in Wthh the quantlty of liquiad

sampled is proportlonal 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.

Dissolved and Entrained gases are: Xe-133, Xe¥l35, Xe—138,
Kr-85m, Kr-87, and Kr-88.

CLINTON -- UNIT #1 ' - Rev.22 -
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2.3.2 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:
cf/(F + f) < ECL o (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 HCi/ml.
c = the setp01nt in uC1/m1 of'the radiocactivity
' ' monitor measurlng the rad10act1v1ty
concentration in the effluent line prior to
dilutioni:and subsequent release; the setpoint
is dinversely. 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
‘gunlt time o
£ = .the llquld 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.
2.3.2.1 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:
CLINTON -- UNIT #1 Rev.22 -
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2:'ici:z“gcg"'zaca"'Zscs"'CT"'CFe1" UCi/ml _ I (2)

Cp

Cre

The sum of concentrations Cq of each measured
gamma emitter g (1nclud1ng I 131) observed by

gamma spectroscopy ofmthe_waste,sample, puci/ml.

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

sample, uC1/m1

The sum of concentrations C;, of Sr-89/Sr-90 in

liquid radwaste as observed in the most current

. QUARTERLY compos1te dlscharge tank sample,
‘uCi/ml.

The measured Cbncedffatibn of H-3 in liquid
radwaste as determined from analysis of the

" most current QUARTERLY composite discharge tank
‘sample, uCi/ml. N

The measured concentratlon of Fe-55 in ligquid
radwaste as’ observed."in the most current

"QUARTERLY" comp051te dlscharge tank sample,
uC1/ml ' =

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.

Dreq,g =

Dreg,ng = .
o " 1=ng ECL;

T o

i=g ECL;

£ * Rpax
z C;

f * Rpax

Dreq = Dreq,g + Dreq,ng o ‘ N ' - - (3)

Rev.22 —
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Dreq,g = Required dilution factor for -gamma emitters
Dreq,ng = Reqnired dilution factor for'nen—gamma emitters

ECL; = Effluent concentration limit of nuclide i in
" HCi/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 UCi/ml.

f = Release point safety factor

" Rpax = The max1mum ECL ratlo from the release p01nt

Setpoint definition

ey

C; = The concentration of nuelide;i infpci/ml

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

The maximum permissible liquid radwaste tank effluent
flow rate, Rcwmax: 18 calculated by the following
equation:

Rewmax, = Eavail + (farioc_* Fuaste) Voklume_/time - (4)
Dreq . .
Rewmax = Maximum waste Tlow rate

Favaii = Miriimum expected dllutlon water flow rate
(Clrculatlng and/or Serv1ce Water systems) , volume/time

falmif 0.9 % Flow rate correction factor to prov1de a
10% margln for variations in flow rates, dimensionless

Emsm._ Max1mum expected llquld radwaste tank effluent
flow rate, volume/time

" Drey = The DILUTION FACTOR calculated by equatlon (3)
. dimensionless

Equatlon (4) is valld only for DF>1. For DF<1l, the
liquid radwaste tank effluent concentration meets the
limits of Operational Requirement 2.3.1 without
dilution and therefore Rewmax May assume any value not

to exceed discharge pump capacity.

CLINTON -- UNIT #1 _ Rev.22 —
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2.3.2.4 The liquid. radwaste discharge PRM setpoint may now be

specified based on the values of ;C; (Eg.2) and Rcumax
(Eg.4) which were determined to provide compliance with
the concentration limits of Operational Requirement
2.3.1. The monitor response 1is prlmarlly a gamma
‘response .and the actual setpoint is therefore based on

- 2,Cy (Eqg.2). The monitor setpoint,.in. counts per
3minute (cpm) , which corresponds to.the particular
‘setpoint concentration, Spx, is 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.

The set point concentratlon Smax: 1S obtained by the
following equations: : e ' :

Saay = Bcwmég R s | PR o (5)
‘ ’ /.Fwast_e o S L e
where
Fuaste = The actual liquid radwaste effluent flow rate,
volume/time

Rewmax @nd Fuaste are defined in section 2.3.2.3.

If Sag5 >1, the value obtained for S, is used to
‘determine the monitor setpoint above background, ccpm,

" 'from either of the two methods described above. 1In the
case where S,35 <1, no release may be made using the

’ existing'discharge parameterivalueS'(Rmhm“ Fuaste) -

The setpoint concentratlon i's conservative, even if
"Rewmax 18 attainable, since the calculated flow rate
contains the SAFETY FACTOR, dilution flow rate and
liquid radwaste tank effluent flow rate margins.

2.3.2.5 To prevent spurious alarms, revise the Plant Service
Water Effluent PRM setp01nt to coincide with the
~setp01nt concentratlon Snax s calculated by equatlon
"(6). This setpoint is valid only durlng perlods of
actual liquid radwaste discharges.

CLINTON -- UNIT #1 Rev.22 -
12/09 '
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FIGURE 2.1-1
UNRESTRICTED AREA BOUNDARY FOR LIQUID EFFLUENTS

LEGEND
] SITE'BOUNDA'RY
IIIIII UNRESTF!ICTED AREA

SPECIAL UNRESTRICTED
_ AREA(See Note 1)

NOTE 1 : T -~ AT o N AREA WITHIN SITE BOUNDARY
: HwY. 54 7 - I S .- : - NOT OWNED BY IFC

cPs RESTRiCTED AREA

PLANT ) RESIDENCE (TYP)
DISCHARGE FLUM / N ’

\O 77777\ i

HWY. 48

NOTE 2

LAK(EN%?%NSD)AM
4 A ,
NOTE HWY. 14

NOTE 3

N

HWY. 10

. R NOTES :
1. 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.
C 2. LAND PARCEL NOT OWNED BY AMERGEN, INCLUDES RESIDENCES.
- 3. LAND PARCEL NOT OWNED BY AMERGEN, OIL COMPANY PIPELINE
PUMPING STATION.
4. LAND PARCEL NOT OWNED BY AMERGEN, AGRICULTURAL USE.
5. THE LAKE SHORELINE IS APPROXIMATELY 690 FT. MSL
ELEVATION LINE.

CLINTON -- UNIT #1 Rev.22 — 12/09
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Plant Service Water Effluent’ PRM Setp01nts

‘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
. water system is in service then radiocactive 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 determine the

‘identity and quantity of principal gamma-emitting
. radionuclides. 1In 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. e

roT

. If the weekly grab sample analy51s indicates the

presence of contamination -above background, PRM
setpoints will be established following section 2.3.2
methodology as follows: = .- .-

Perform section 2.3L2ﬂ2f solving equation (3) for DF
using the appropriate values in the concentration term
from 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 o ()

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

Zn (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 51mplicity, Fa may be assigned the value
1/n. Calculate Rewmex 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. »

CLINTON -- UNIT #1 Rev.22 -
12/09
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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) (see 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.

2.3.5 Fuel POol'heat'Exchanger Service Water Efflﬁent PRM Setpoints

The Fuel Pool .Heat Exchanger Serv1ce 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 radiation from intersystem leakage would
be detected as described in section-2.3.3. Fuel Pool
Heat Exchanger Service Water cooling may also be
provided from the Safe Shutdown Service Watér System
(SX) which is not a closed system. Effluent from the
SX system is con51dered a potentlal radloactlve
discharge pathway when SX replaces Component Cooling
Water as the heat sink for the Fuel Pool heat
exchangers. Samples are collected from the Component
Cooling Water system.on a weekly basis and analyzed as
discussed in section 2.3.3.  This sample allows
Component Cooling Water to be analyzed prior to placing
the Fuel Pool Heat Exchanger in the SX coolirig mode.
This will account for a potential radicactive release
to the Ultimate. Heat Sink via SX. Discharge monitoring
is performed, any time a Fuel Pool Cooling heat
exchanger is in service (FC water ‘is flowing through
the heat exchanger) AND the heat sink for the FC heat
exchanger is being provided by SX. The analysis

. results may then be used to establlsh 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
dlscharges), 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.

CLINTON -- UNIT #1 Rev.22 —
12/09
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-Componéent 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 radioactive 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

-establlshed u51ng the methodology in Sectlon 2.3.3.

K :10CFR50 Appendlx I Dose leltS

The Operatlon ‘and’ Survelllance Requlrements concernlng
10CFR50, Appendlx I Release Limits are spec1f1ed in
section 2.4.1.. Dose calculatlons for ensurlng

Q;compllance w1th these 11m1ts are. dlscussed 1n section

2.4.2.

'1QCFR50)prpéndikpi Dose Limits - Operation and

Surveillance Requirements;7f3”

»OPERATION REQUIREMENT

V.The dose or dose commltment to a MEMBER OF THE PUBLIC

from radicactive materials in.liquid effluents released
to UNRESTRICTED AREAS (see Figure 2.1-1) shall be
limited: - B '

S :Durlng ‘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. 'Durlng 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: '

CLINTON -- UNIT #1 Rev.22 ~
12/09
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This requirement applies at all times.

REMEDIAL REQUIREMENT:

With the calculated dose from the release of.
radiocactive 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 .

2.4.1.1 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 descrlbed in Section 2.4.2
at least once per 31 days K

CUNTON--UNFT#1 . Rev.22 -
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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 unrestrlcted area: 1s calculated as
z”follows
Dj ’ = Aij 2 Ats * Cig *Fsr, mrem ‘ ’ ' (9)
where : : o

D = The cumulative calendaf'quarter or yearly dose
S - to any organ j from liquid effluent for the
AR ~ total release period, mrem:

Ats = The length of time s . over which Cj; and Fe
- are averaged for liquid- releases, hours

.;"quuld Radwaste Tank Volume/quuld Radwaste
“"'Dlscharge Flow Rate““"

‘Cis = The" average concentratlon of nuclide i for time
period s in undiluted’ llquld effluent during

release period Aty for any liquid release, U
Ci/ml

Fsr = 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

Z = The applicable dilution factor for Lake
Clinton, dimensionless

= 1.0

CLINTON -- UNIT #1 Rev.22 -
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The composite ingeetion dose commitment factor

- for the total body or critical.organ j of an

ADULT for radionuclide i, mrem/hr per uCi/ml

K[ w/Dw -+ (UgBFy) JDFy S

A units conversion factor, 1.14E+05 pCi-ml-yr/

'uC1 liter-hr

(1.00E+06 pcl/ucl (1.00E+03 ml/liter) /8760
hr/yr . _ " . T

Annual water consumptlon by the max1mum adult
0 llter/yr ' : :

Dllutlon factor from the near fleld area to. the

nearest: potable water 1ntake 1.0

Adult flSh consumptlon rate, 21 kg/yr (Table

"E-5 of. Regulatory Guide 1. 109)

~Bloaccumulatlon;factor for-radlonuclide i-ih\
.fish, pCi/kg per pCi/liter (Table 2.4-2 taken --
from Table ‘A-1 of Regulatory Guide 1.109)

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)

vTable 2:4-1 contains values for. AlJ as calculated by
'equatlon (11) . : o

" The quarterly limits specified in the OPERATION

REQUIREMENT at the beginning of this section represent
one-half of the annual de51gn objectlve of. Sectlon II A
of 10CFR50, Appendix I. : - S

Rev.22 -
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: ADULT INGESTION DOSE COMMITMENT - FACTORS -
(mrem/hr per uCi/ml) ‘

ISOTOPE  BONE LIVER T.BODY THYROID - .KIDNEY LUNG GI-LLI
H-3 NO DATA 2.26E-01 2.26E-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+03 6.24E+03 6.24E+03 6.24E+03
NA-24 4.06E+02 4.06E+02 4.06E+02 4.06E+02 ., 4.06E+02 4.06E+02 4.06E+02
P-32 1.39E+06 8.62E+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 2.53E+02 2.60E+02
FE-59 1.04E+03 2.44E+03 9.34E+02 NO DATA ° NO DATA 6.81E+02 8.13E+03
C0-58 NO DATA 8.90E+01 2.00E+02 NO DATA  NO DATA NO DATA 1.80E+03
CO-60 . . NO DATA =~ 2.56E+02 5.64E+02. NO .DATA:  NO DATA NO DATA 4 .80E+03
NI-63 3.11E+04 2.15E+03 1.04E+03 NO DATA NO DATA  NO DATA 4.49E+02
NI-65 1.26E+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+0l1 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+01
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 NC DATA .. - 2.15E+00..NO..DATA - NO DATA NO DATA LT 1E-15%**
RB-86 NO DATA 1.01E+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
RB-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 - - 2.40E-01 7.69E-02- 5.20E-02 NO-DATA 1.21E-01 NO DATA 2.44E+02
ZR-97 1.32E-02 2.67E-03 1.22E-03 NO DATA - .4.04E-03 . NO DATA 8.28E+02
NB-95 4.46E+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 NC DATA NO DATA NO DATA NO DATA  NO DATA
TE-125m 2.57E+03 9.28E+02 3.43E+02 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 1.13E+01 7.31E+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+00 1.55E+01 8.25E+01 NO DATA 2.67E+00
CLINTON -- UNIT #1 Rev.22 —-
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ADULT INGESTION DOSE COMMITMENT FACTORS - A;j

12/09

(mrem/hr per uCi/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 1.50E+04 NO DATA 7.37E+04
I-130 2.71E+01 7.99E+01 3.15E+01 6.78E+03 1.25E+02 NO DATA 6.88E+01
I-131 1.49E+02 2.13E+02 1.22E+02 6.99E+04 3.66E+02 NO DATA 5.63E+01
I-132 7.28E+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 1.54E+02 NO DATA 7.96E+01
I-134 3.80E+00 1.03E+01  3.69E+00 1.79E+02 1.64E+01 NO DATA 9.00E-03
I-135 1.59E+01 4.16E+01. 1.53E+01 2.74E+03 6.67E+01 NO DATA 4 .70E+01
CS-134 2.97E+05 7.07E+Q5 5.78E+05 NO DATA 2.29E+05 7.60E+04 1.24E+04
CS-136 3.11E+04 1.23E+05 8.84E+04 NO DATA 6.84E+04 9.37E+03 1.40E+04
CS-137 3.81E+05 -5.21E+05 . 3.41E+05 -NO DATA - 1.77E+05 ,5.88E+04 1.01E+04
CS-138 2.64E+02 5.21E+02 2.58E+02 NO DATA 3.83E+02 3.78E+01 2.22E-03
BA-139 9.29E-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§.29E-02" - 1.40E-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 7.03E-03 NO DATA 5.78E+01
CE-143 3.94E-03 2.92E+00 3.23E-04 NO DATA 1.28E-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 4.21E-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
*3.12E+04 I
**Less than 1.00E-15
CLINTON -- UNIT #1 Rev.22 —
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TABLE 2.4-2

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

FRESHWATER

© ELEMENT L FISH
i 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
. Col '5.00E+01
N - 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
. Zr 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

CLINTON -- UNIT #1 Rev.22 - '
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TABLE 2.4-3

ADULT - INGESTION DOSE FACTORS -DFi
(mrem/pCi ingested)

CY-CL-170-301
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ISOTOPE BONE LIVER T.BODY THYROID KIDNEY  LUNG © . GI-LLI
H-3 NO DATA 1.05E-07 1.05E-07 1.05E-07 1.05E-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 G5.68E-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 . 1.67E-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  1.74E-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 1E-24%*
RB-86 NO DATA _2.11E-05, -.19.-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 3.52E-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 1.78E-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-127m 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 4.48E-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 7.65E-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

CLINTON -- UNIT #1
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ADULT INGESTION DOSE FACTORS - DF;
(mrem/pCi ingested)
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ISOTOPE  BONE LIVER 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
1-130 7-56E-07 2.23E-06 8.80E-07 '1.89E-04 3.48E-06 NO DATA  1.92E-06
‘1-131 4.16E-06 5.95E-06 3.41E-06 1.95E-03 1.02E-05 NO DATA  1.57E-06
1-132 2.03E-07 '5.43E-07 1.90E-07 = 1.90E-05" 8.65E-07 NO DATA  1.02E-07
1-133 1.42E-06 2.47E-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 4.43E-07 1.16E-06 4.28E-07 7.65E-05 1.86E-06 NO DATA  1.31E-06
CS-134 - "6.22E-05 1.48E-04 1.21E-04- NO DATA  4.79E-05 1.59E-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
€S-137 7.97E-05 1.09E-04 7.14E-05 NO DATA  3.70E-05 1.23E-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 2.02E-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 '5.82E-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 1.19E-09 1.17E-10 6.45E-11 NO DATA  3.65E-10 NO-DATA  2.40E-05
*2.84E-06 - . ..
**T,ess than 1.00E-24
CLINTON -- UNIT #1 Rev.22 -



FIGURE 2.5-1

LIQUID RADWASTE TREATMENT SYSTEM

FROM RW COLLECTION SYSTEM

*Monitors required by Section 2.7

WF01S Floor Drain
Evaporator :

WF01S Floor Drain
Evaporator
O0WZ01S Chemical

Waste Evaporator

WF04T Floor Drain
Evaporator Tank
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- OWZ01P Chem. Wst.
- Evap. Tank' Pump

OWEO1lFA,B, and C
Waste Filters

" OWEO1DA,B, and C

Waste Demins.

OWEO2TA,B, and C

Waste Sample Tks.

*ORIX-PRO40|

*IRIX-PRO36

SERVICE

2WF04T Floor Drain
Evaporator Tank

OWZ01lT Chem. Waste
Evaporator Tank
1WF04P Flr. Drn.

Evap. Tank Pump

2WF04P Flr. Drn.
Evap. Tank Pump

WATER

CIRCULATING WATER

OWEO2PA,B, and C
Waste Samp. Tk
Pumps

OWEQ1TA and B ..

Excess Water Tanks

OWEO1PA and B

Excess Water Tank

Pumps
1PR036 Service
Water PRM

0OPR040 Liquid RW
Discharge PRM
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SHUTDOWN

SERVICE WATER |,

LOOP "A"

SHUTDOWN
SERVICE WATER
LOOP "B"

FIGURE 2.5-2
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SHUTDOWN AND .FUEL POOL HEAT EXCHANGER SERVICE WATER
EFFLUENT MONITORS

. SHUTDOWN

 NORMAL COOLING SUPPLY - COMPONENT COOLING WATER

EMERGENCY COOLING SUPPLY -

*Monitors required by Section 2.7

1RIX-PR038. Shutdown Service

Water Effluent ."A"

1RIX-PR039 Shutdown Service

Water Effluent "B"

1RIX-PR037 Component Cooling

Water

CLINTON -- UNIT #1
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SHUTDOWN SERVICE WATER

1RIX-PROO5 Fuel. Pool Heat
Exchanger Service Water PRM

1RIX-PR004 Fuel Pool Heat
Exchanger Service Water PRM
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e SERVICE WATER x WATER PRM x
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‘ - |cooLING HEAT
o - |EXCHANGER "aA" ’ )
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EXCHANGER "B" | |
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: -EFFLUENT "B"’ SINK EXCHANGER SERVICE
1RIX-PRO39* WATER PRM .
1RIX-PROO5*
. SHUTDOWN SHUTDOWN
: . SERVICE
RHR HEAT SERVICE WATER
EXCHANGER "B" WATER

COMPONENT
COOLING
WATER



WASTE
DEMINERALIZER

FLOOR DRAIN
EVAPORATOR
BOTTOMS

CHEMICAL
WASTE
EVAPORATOR
BOTTOMS

—_—

SPENT
RESIN

TANK

PHASE
SEPARATOR

FP/FD

SLUDGE
TANK

FIGURE 2:.5-3

~ SOLID RADWASTE SYSTEM
SIMPLIFIED FLOW DIAGRAM
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OFFSITE <
BURIAL t
VOLUME
. REDUCTION
| prESHIPMENT PRE-SHIPMENT
MONITORING - MONITORING
DRY n .- . Ly ' .
RADIOACTIVE _’ SORTING ’—_-‘ STORAGE STORAGE
“WASTE o ' E ) .

|

WASTE
SLUDGE
TANK
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Liquid Radwaste Treatment Systém

L;guld Radwaste Treatment System - Operatlon and
Survelllance Requirements

OPERATION'REQUIREMENT

The liquid radwaste treatment system shall be OPERABLE. The
appropriate portions of theisystem (Figure 2.5-1) shall be
used to reduce the radiocactive materials in ligquid 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 requirement applies at all
tlmes

REMEDIAL REQUIREMENT : -

With radiocactive liquid waste being discharged without
treatment and;in excess of the above limits and any portion
of the llquld radwaste treatment system not in operation
prepare and submlt 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 inoperable equipment to
‘OPERABLE status, and

3. ‘Eummary description of action(s) taken to prevent a
‘recurrence. o e

CLINTON -- UNIT #1 Rev.22 - 12/09
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SURVE I LLANCE REQUIREMENTS

2.5.1.1 Doses due to liquid releases to UNRESTRICTED AREAS shall be
projected at least once per 31 days in accordarce with the
methodology and parameters described ‘in equation: i2.

Ligquid Effluent Dose Projection Calculationé.15

The 31 day projected dose shall be calculated using the
follow1ng equatlon .

Dpy = (Dj * p) o+ Daj ‘ ' ' : ' (12)
where ) ' '
'Dpj = the 31 day prOJected dose by organ j. .
D; = total dose (mrem) for all valid release p01nts

for the release period (usually quarter) 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 ant1c1pated ‘dose. for llquld release
by organ j and quarter of release

Daj

2. 5 1 2 The liguid radwaste treatment shall be demonstrated OPERABLE
by meeting the Operatlon Requlrements of Sectlon 2.3.1 and
2.4.1. .

2.5.2 Temporary L1qu1d Radwaste Hold-Up Tanks

The use of . temporary llquld radwaste hold- up tanks may occur
at CPS. To comply with Operational Requirements Manual
(ORM) 2.4.4, the curie limit for liquid 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 curiés, excluding tritium and
dissolved or entrained noble gases. o

2.6 = Doses From Other Significant Liquid Effluent. Pidthways

.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 llkely 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 gignificant 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.

CLINTON -- UNIT #1 : ' Rev.22 - 12/09
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2.7  Radioactive Liquid Effluent Monitoring Instrumentation

2.7.1 .Radioactive Liquid Effluent Monitoring Instrumentation -
- Operation and Surveillance.Requirements. - -

OPERATION REQUIREMENT

The radiocactive liquid effluent monltorlng 1nstrumentatlon

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

thesé channels shall be determined and adjusted in

accordance with the methodology and parameters descrlbed in
"fSectlons 2.3.2 through 2.3.5.

'REMEDIAL REQUIREMENT-'

a. Wlth a- radloactlve llquld effluent monltorlng
- 1nstrumentatlon channel alarm/trlp setpoint less
conservative than ‘required by the above requirement,
- without delay suspend the release of radioactive liquid
,effluents moriitored by the affected channel, or declare
' the channel inoperable and 1mplement actions of
requirement b below.

b. With less than the minimum'number of radioactive 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
1noperab111ty was not corrected . in. a- t1me1y manner.

_”_SURVEILLANCE REQUIREMENTS

2. 7 1 1 Each radioactive liquid effluent monltorlng ‘instrumentation

. -control shall be demonstrated OPERABLE by performance of the

"CHANNEL CHECK, SOURCE "CHECK, CHANNEL CALIBRATION and CHANNEL
]FUNCTIONAL TEST at the frequenc1es shown in Table 2.7-2.

-

CLINTON -- UNIT #1 Rev.22 - 12/09
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TABLE 2.7-1.
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

MINIMUM ‘ o
CHANNELS REMEDIAL ‘ T

, OPERABLE (e) REQUIREMENT APPLICABILITY

RADIOACTIVE MONITORS PROVIDING ALARM AND AUTOMATIC : - .

TERMINATION OF RELEASE , _ )

a. Liquid Radwaste Discharge Process Radlatlon . 1(a) 1 C (b)
Monitor (ORIX-PR040) o o

RADIOACTIVITY MONITORS PROVIDING ALARM BUT NOT

PROVIDING AUTOMATIC TERMINATION OF RELEASE i . i L

a. Plant Service Water Effluent. Process Radlatlon o “1{a) - 2 ‘ o (c)
Monitor (1RIX-PRO36) SRR ) ‘ ‘

b. Shutdown Service Water Effluent Process Radlatlon © 1/Division* 2 (c)
Monitor (Div. 1: 1RIX-PR038_ Div 2::@ 1RIX-PR0O39) . . (a)
C. Fuel Pool Heat Exchanger Service Water Radiation f-l/op gservice. 2 , {c)
Monitor (Train A: 1RIX-PR004 Train B: 1RIX;§R005),7 heat
exchanger(a)
d. Component Cooling Water Process Radlatlon Monltor ' 1(a) 2 ) A (c)

{(1RIX-PR0O37)
FLOW RATE MEASUREMENT DEVICES (OUIX-PROSZ)}

a. Liquid Radwaste Effluent Line (Channel 1-Low, . = - - 1 -3 -1 (b)
Channel 2-High) ' S " '

b. Plant Service Water Effluent. Line - (Channel 3) - 1 3 (b)

c. Plant Circulation Water Line®" (Channel 5) . . ._ - 1 3 g (b)

TANK LEVEL INDICATING DEVICES j L . ' ' :

a. Cycled Condensate Storage ) 1 4 : (d)
(Meter Indication at panel 1H13-P870) ' L . o S

b. Reactor Core Isolation Cooling Storage o1 a4 S (d)

(Meter Indication at panel 1H13-P862)

*Division I and Division II only.

** The

plant circulation water (CW) flow rate measurement dev1ce is based upon the CW pump breaker

position and an analog signal that specifies a preset flow rate.

CUNTON--UNFF#1 Rev.22 — 12/09
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TABLE 2.7-1 (Continued)
RADIOACTIVE LIQUID. EFFLUENT MONITORING INSTRUMENTATION
TABLE NOTATION

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

(E)Required only during radioactive discharge.

‘(c)Any time system is in service.

(a)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 Remedlal Requirements may be
delayed for up to one hour.

REMEDIAL REQUIREMENT

REMEDIAL With the number of channels OPERABLE less than
REQUIREMENT required by the Mlnlmum Channels OPERABLE
1 requirement, efflueht releases may continue. via
this pathway. prov1ded that prior to initiating a
release: :
a. At least two independent ‘samples-are analyzed

in accordance with' Sectlon 2.3.1.1, and

b. At least two technlcally quallfled members
independently verify the release rate
calculations and discharge line valving:

Otherwise, suspend release of .radioactive
effluents via this pathway.

CLINTON -- UNIT #1 Rev.22 —
12/09
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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 uCi/ml for the

Principal Gamma Emitters. The Principal

‘Gamma Emltters 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 UCi/<. Dissolved and”Entrained
Gases (gamma emitters only) shall be measured
with an LLD of <1.00E-057° uCi/ml. These

Dlssolved and Entralned Gases are: Xe—133,w
Xe- 135 Xa_138 _Kr_85m, Kr-87, and Kr-88.

Rev.22 —



CY-CL-170-301
Revision 22
Page 49 of 195

-TABLE 2.7-1 (Continued)

RADIOACTIVE. LIQUID EFFLUENT MONITORING INSTRUMENTATION

REMEDIAL. -
REQUIREMENT-
3

REMEDIAL
REQUIREMENT '

TABLE NOTATION -

With the number of channels OPERABLE less than
required by-the Minimum Channels OPERABLE
requirement, effluent releases Vvia 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 oOperation.

. 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. .

With the number of chanhels OPERABLE less than
required by the Minimum Channels OPERABLE _
requirement, liguid additiéns to this tank may
continue provided the tank liquid level is
estimated during all liquid additions to the tank.

CLINTON -- UNIT #1 ‘Rev.22 —
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TABLE 2.7-2

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL
, CHANNEL SOURCE CHANNEL FUNCTIONAL
INSTRUMENT S . , . CHECK . - CHECK CALTBRATION TEST
1.  RADIOACTIVITY MONITORS PROVIDING "'
ALARM AND AUTOMATIC TERMINATION OF
RELEASE
a. Liquid Radwaste Discharge
Process Radiation Monitor : _
Effluent Line SACTR P R(3) Q(1)
2. RADIOACTIVITY MONITORS PROVIDING
ALARM BUT NOT PROVIDING AUTOMATIC
TERMINATION OF RELEASE .
a. Plant Service Water Effluent : - :
Process Radiation Monitor - g8 M R(3) Q(2)
b. Shutdown Service Water
Effluent Process Radiation :
Monitor = . o : S M R(3) Q(2)
c. Fuel Pool Heat Exchanger _ T ‘.
Service Water Radiation R L C T
Monitor () M R(3) 1 Q(2)
d. Component Cooling Water . . = N , St S
Process Radiation Monitor o ALY M R(3) Q(2)
CLINTON -- UNIT #1 Rev.22 — 12/09
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TABLE 2.7-2 (Continued)

RADIOACTIVEWLIQUiD EEFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

__ _ - CHANNEL
. o CHANNEL SOURCE CHANNEL FUNCTIONAL
INSTRUMENT . . . CHECK CHECK CALIBRATION TEST
3. FLOW RATE MEASUREMENT. DEVICES
a. Liquid'RadWaeEe Effluent Line S NA R Q
b. Plant Service Water Effluent : : o -
Line . sS4l NA . R Q
c. Plant Circulation Water Linex*x* S(4) NA o N/A R
4. TANK LEVEL INDICATING DEVICES
a. Cycled Condensate Storage ‘Dx - NA . .R NA
b. Reactor Core Isolation Cooling
' ' D* NA R - NA

*Durlng lquld addltlons to.’ the tank
The plant circulation water (CW) flow rate measurement device is based upon the CW pump breaker
p031t10n and an analog signal that specifies a preset flow rate. :

CLINTON -- UNIT #1 Rev.22 - 12/09
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TABLE 2.7-2 (Continued)

RADIOCACTIVE '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
ARPR LAN provides annunciation and event dlsplay 1n response
to each of the follow1ng ‘conditions: :

1. Instrument 1nd1cates measured levels above the - alarm/trlp
(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 )*

(2) 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
(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.)

*A demonstration of automatic isolation of the release pathway is
not applicable to this condition.

CLINTON -- UNIT #1 ' Rev.22 - -
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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 contiriuous, .periodic; or batch releases are made .

The Channel Check performed from the MCR ARPR LAN also

‘verlfles communlcatlon

CLINTON -- UNIT #1 ‘ Rev.22 -
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GASEOUS: EFFLUENTS

Introdugtion =

Gaseous .effluents from CPS are released on.both a batch
rand continuocus 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:: - '

Continuous Cohtainment’Purgev(CCP)

1)

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 ' : o
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.

CLINTON -- UNIT #1 ' Rev.22 —
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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 s01nt111ator for partlculates

2) Alpha- surface barrier detector to account for the
.radon/thoron contrlbutlon to the beta particulate
measurement S

~3) ° Gamma scintillator for -iocdine
~+4) - Todine -background subtraction’
“-5) 'rBeta scintillator for low:range noble gas
6) Energy- compensated Geiger=Mueller (G-M) detector

for hlgh range noble gas

7) Energy- compensated G M detector for gamma area
subtraction : .
8) Sample pressure 1nd1catlon at the HVAC PRM

9) ‘Sample flow rate 1nd1catlon at the HVAC PRM

. This monitor has one~control functlon.'-Upon detection

of activity that exceeds the “high alarm setpoint on any
channel, a failure of any channel (low or high) loss of
AC power to the monitor, or flow failure the HVAC

Accident Range PRM (ORIX-PR012) automatically transfers

. from a “STANDBY” c¢ondition to in service.: Also, an
‘annunciator alarms in the Main Control Room .where
‘proper response.actions’ w111 be 1n1t1ated in. accordance

with CPS procedures

CLINTON -- UNIT #1 ~ Rev.22 -
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3.2.2 - SGTS”Stack-Process Radiation Monitoring (PRM) System

As discussed in section 3.1, the SGTS is used to reduce
post-accident concentrations of- radiocactivity 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.utilizes
nine (9) channels as follows: :

1) Beta scintillator for particulates

2) Gamma scintillator for iodine

3) Iodine background subtractlon

4) Beta sc1nt111ator for low range noble gas

5) Energy-compensated G-M detector for intermediate
range noble gas

6) Energy compensated G M detector for gamma area
subtraction S T ie o

7) Alpha surface barrler detector to account for the
radon/thoron contrlbutlon to the beta partlculate

© measurement - = ! R -
8) Sample pressure indication at the SGTS PRM
9) Sample flowfrate'indicatiOn‘at the SGTS-PRM

This monitor has no control functlon but annunciates in
the Main Control Room where proper response actions
hw1ll be 1n1t1ated 1n accordance with CPS procedures.

3.3 Main Condenser Off-Gas Monitoring System

3.3.1 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.

CLINTON -- UNIT #1 ; Rev.22 —
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Post-Treatment Air Ejector Off-Gas Process Radiation
Monitor (PRM) o :

The -Post-Treatment Off-Gas PRM monitors the gaseous
radioactivity at upstream, intermediate or downstream

:sections of.the charcodal 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-. Upoﬁ 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. . co

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 occurs.

The Main Condenser Off-Gas Tréatment,System is shown in
Figure 3.3-1. :

Tech Spec Release Rate Limitg. - -

3.4
‘The Operation and Survéillance"Reqﬁiréments concerning
‘Tech Spec 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.

CLINTON -- UNIT #1 . Rev.22 -
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Tech Spec Release. Rate Limits - Operatlon and
Survelllance Requlrements

OPERATION REQUIREMENT

The dose. rate due to radioactive materials released in
gaseous effluents from the site to areas at and beyond
the SITE BOUNDARY (see Flgure 3.1-1) shall be limited-
to the follow1ng : ,

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. For iodine 131, for iodine-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) exceedlng the above limits, |
1mmed1ately restore the release rate to w1th1n 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 arnd performlng

analyses in accordance with the sampling and analy31s

program specified in ‘Table 3.4- 1.

CLINTON -- UNIT #1 T ‘ Rev.22 —
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RADIOACTIVE GASEOUS.WASTE SAMPLING AND. ANALYSIS PROGRAM

Lower Limit
: of Detection
Type of LLD

Sampling Analysis ‘
Gaseous Release Type Frequency Frequency  Activity Analysis (uci/cc)
A. Station HVAC Exhaust
1. Noble Gas and w? W? Principal Gamma <1.00E-04
Tritium Release Grab -- upon Emitters’
o initiation of flow H-3 <1.00E-06
without delay in a s
controlled manner
2. Iodines Release Continuous?® w! I-131 <1.00E-12
R _ ' - 1-133 <1.00E-10
3. ParticuIatés ;Qqﬁtihu0u53'- oW principal Gamma <1.00E-11
Release . L
Emitters'
M - .. - .Gross Alpha <1.00E-11
Composite” 'Activity
Q ... ... .Sr-8%, Sr-S0 <1.00E-11
Compositeé  Activity
B. Standby Gas Treatment System Exhaust when flow exists
Noble Gas and Each Release' Each "Pr1n01pal Gamma Sl.OOE—04
Tritium Release
Grab -- upon Emitters’
initiation of flow “H-3 <1.00E-06
"without delay in a )
- controlled manner : L
2. Iodines Release Continucus .-- when . W - I-131 <1.00E-12
.. VG System Flow : I-133 - <1.00E-10
_ - exists? - - -
3. Particulates « Continuous:~- when. W' Prinecipal -Gamma <1.00E-11
Rel ' VG System Flow ' :
elease exists?®
_Emltters .
M ] Gross Alpha <1.00E-11
Composite Activity- -
Q. » Sr-89, Sr-90 <1.00E-11
Composite - Activity
c. Drywell Pprée'and'High Volume Containment Ventilation, modes 4 and 5 only °°
Noble Gas:and Grab -- upon ‘ Each - Principal Gamma - <1.00E-04
Tritium Release initiation of flow Release Emitters® -
without delay in a H-3 <1.00E-08
controlled manner -
D. Mechanical Vacuum Pump °'°
Noble Gas and Grab -- upon Each Principal Gamma <1.00E-04
Tritium Release initiation of flow Release Emitters®
without delay in a H-3 <1.00E-06

CLINTON -- UNIT #1
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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: - :

LLD = 4.66 8,/[E x V x 2.22E+06 x ¥ x exp 297

Where:

LLD is the "a prlorl" lower limit of detection as deflned
above, as microcuries per unlt mass. or volume,

Sp is the standard'deViatioh of the‘background'counting”rate
or of the counting rate of a blank sample as appropriate, as
Rbkg
‘, :t s
where Rpxg = background count rate

t = the background count time

counts per minute, s, =

E is the counting'efficiency; as counts per diSintegratiOn;
V is the éample’Size in units of mass or volume,

'2.22E+06 1s the number of dlslntegratlons per mlnute per
m1crocur1e,';

Y is the‘fraetienal'radiOChemical Yield;'when eppliéable,

Ais the radloactlve decay constant for the partlcular
radlonucllde (secl) 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. C '
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TABLE 3.4-1 (Continued)

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS -PROGRAM

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 posterlorl (after the fact)
11m1t for a partlcular measurement . :

The pr1nc1pal 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 Radiocactive Effluent Release Report
pursuant to Technical Specification 5.6.3 in the format outlined
in Regulatory Guide 1.21, Appendix B, Revision 1, June 1974.

Sampllng and analysis Shall also be performed without delay in a
controlled manner follow1ng shutdown, startup, or a THERMAL POWER
change exceedlng 15% of RATED THERMAL POWER within a 1-hour
perlod ‘ :

’The 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. ‘ o

Samples 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 1-hour perlod 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 if:
(1) analysis shows that the DOSE EQUIVALENT I-131 concentration
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
3 . . . .

°Samples are taken from the in-service HVAC PRM.
®Iodines and Particulates released from these'discharges are

accounted for in the weekly samples taken in accordance with
items A2 and A3 above.

CUNTON--UNFF#1 Rev.22 -
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Dose Rate Due to Noble Gases .

in ordeﬁlfo_comply with Section 3.4.1.(a), the dose
rate .at or beyond the site boundary due to noble gases
shall be calculated as follows:

Dt"‘ ) = ZK * ghf * 2"v[ X/Q ) vr*Qiv] (1)
: ;‘_total body dose rate at time of release,
mrem/year
Dg = X3 shf * (Li"+ 1.1M;)* Z,[(X/Q)vr * Qiv]l (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“tdwRadidiedineef'Particulates and Tritium

In order to comply w1th Sectlon 3.4. 1(b) organ dose
rates due to radlolodlnes (I-131, I-133), particulates
with half-lives > 8 days and tritium shall be
calculated as follows:

D; =, Z[Pij * Qivm * (X/Q)+] ‘ (3)

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

The terms used in equatlons (1) through (3) are defined
as follows: o :

K; = The total body dose factor due to gamma

'- - emissions for each identified noble gas
radionuclide. i, mrem/yr per uC1/m from
. Table 3.4-2

L = The skin dose factor due to beta
emissions for each identified noble gas

radionuclide 1, mrem/yr per pCl/m from
Table 3.4-2

"M; - = The air dose factor due to gamma
emissions for each identified noble gas
radionuclide i, mrad/yr per uCi/m (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.

CLINTON -- UNIT #1 Rev.22 —
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Pis = 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, mrem/yr per UCi/m’, pathway
are listed in Table 3.4-3 (CHILD). Dose
factors are based on NUREG-0133, Section
5.2.1.1 assumptlons unless otherwise
stated.

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

mixed mode release point v, uCi/sec

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

_ mixed mode release point v, UCi/sec
(X/Q) vr The hlghest value of the annual
atmospherlc dlspers1on factor from
release p01nt ‘vat the site boundary, for
“all sectors,r sec/m)

(X/Q)v = 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/puci. -

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 whlch minimizes allowable
release rates.
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There are unrestricted areas within the CPS site
boundary. which are utilized by members of the public
for residences, farmlng, 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.
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TABLE 3.4-2

DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS*

Total Rody Gamma Air . Beta Air

Dose Factor Skin Dose Factor -~ Dose Factor ~ Dose Factor
Radionuclide K, L; M © Ni
(mrem/yr per pCi/m’) (mrem/yr per UCi/m’) (mrad/yr per MCi/m’) (mrad/yr per ucCi/m’)
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-131m 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
Xe-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 efflugnts.3
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TABLE 3.4-3

INHALATION PATHWAY DOSE RATE FACTORS (CHILD) - Py
(mrem/yr per uCi/m’)

ORGAN BONE LIVER - - T.BODY THYROID ~ KIDNEY LUNG GI-LLI
ISOTOPE . . - o [
H-3 NO DATA 1.12E+03 1.12E+03° 1.12E+03 1.12E+03 1.12E+03 1.12E+03

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

FE-55 4.74E+04 2.52E+04 7.77E+03 NO DATA NO DATA 1.11E+05 - 2. 87E+03

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 o
CO-60 NO DATA 1.31E+04 - 2.26E+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 ~
ZN-65 4.26E+04 1.13E+05 7.03E+04 NO DATA = 7.14E+04 9.95E+05 1.63E+04 .
RB-86 NO DATA 1.98E+05 1.14E+05 NO DATA NO-DATA ~ NO DATA °  7.99E+03" Im
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

Y-90 4.11E+03 NO DATA 1.11E+02 .NO DATA NO DATA 2.62E+05 2.68E+05

Y-91 9.14E+05 NO DATA 2.44E+04 NO DATA NO DATA 2.63+06 1.84E+05 |%
ZR-95 1.90E+05 4.18E+04 3.70E+04 . NO DATA 5.96E+04 2.23E+06 6.11E+04 ¢<Q
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 3.92E+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 i
RU-103 2.79E+03 NO DATA 1.07E+03 NO DATA 7.03E+03 6.62E+05 4.48E+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 2.12E+04 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 3.38E+04

TE-127m 2.49E+04 8.56E+03 3.03E+03 6.07E+03 6.36E+04 1.48E+06 - 7-.14E+04 bl
TE-129m 1.92E+04 6.85E+03 3.04E+03 6.33E+03- 5.03E+04 1.76E+06 1.82E+05 ° o,
I-130 8.18E+03 1.64E+04  8.44E+03 1.85E+06 2.45E+04 NO DATA 5.11E+03 i
I-131 4.81E+04 4.81E+04  2.73E+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 3.20E+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 1.17E+03 2.16E+03 '9.95E+02 5.07E+04 3.30E+03 NO DATA 9.55E+02 %ﬂ
I-135 4.92E+03 8.73E+03  4.14E+03  7.92E+05 1.34E+04 NO DATA  4.44E+03

CS-134 6.51E+05 1.01E+06 2.25E+05 - 'NO DATA 3.30E+05 ~ 1.21E+05 ' “3.84E+03

CS-136 6.51E+04 1.71E+05 1.16E+05 NO DATA 9.55E+04 1.45E+04. 4.18E+03

CS-137 9.07E+05 8.25E+05 1.28E+05 NO DATA 2.82E+05 1.04E+05 3.62E+03 'l
BA-140 7.40E+04 . 6.48E+01 . 4.33E+03 NO DATA  -2.11E+01 , 1.74E+06 .1.02E+05

CE-141 3.92E+04 1.95E+04 = 2.90E+03 NO DATA 8.55E+03 5.44E+05 5.66E+04

CE-144 6.77E+06 2.12E+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 II
ND-147 1.08E+04 - 8.73E+03 6.81E+02 - NO' DATA 4.81E+03 3.28E+05 8.21E+04 ‘
CLINTON -- UNIT #1 Rev.22 — 12/09 ﬁ
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TABLE 3.4-4

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

v _ Distance . © Occupancy

Location (mile/meter) Sector . (hrs/yr)
' “Road 0.3/495  SE | 243(1)
bngrlcultural . : S
~-Acreage(2) 0.9/1372- . SSW 966+3) -
'Cllnton Lake 0.2/335 - NW - 2208(4)
_fDepartment of '0.8/1287 ESE- . . 2208(5)
- Conservation - - IR : Ce
‘"Recreation .

Area

“ Residence 0.8/1219 .0 SW.' 8760
Residence © "1.5/24T4 . ¢ WSW - 8760

Residence '1.7/2736 ' .SSE ... 8760

(1) -Assumes travel on- road ﬁer forty minutes per day.
(2) 'Maximum~farm acreage (276) w1th1n s1te boundary
(3) " Assumes 3. 5 hours- in fleld per acre farmed

(4) wAssumes contlnuous occupatlon on Clinton Lake for the months
vof June, July, and August. :

(5) _Assumes contlnuous occupatlon on Department of Conservation
camping areas for the months of June, July, and August.

*Doses'for suCh MEMBERS oF THE PUBLIC are proviaed'in~theivv
Radiocactive Effluent Release Report as given in Section 6.3.2.

CLINTON - UNIT #1 Rev.22 -
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.5 10CFR50, APPENDIX I RELEASE RATE LIMITS -~
The Operation and Surveillance Requirements.'concerning
10CFR50 (Appendix I) Release Rate Limits are.specified
in Sections- 3:5.1 and 3.5.2. Dose calculations for
ensuring compliance with these limits are: dlscussed in
Sections 3.5.3 and 3.5.4.
5. 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 follow1ng EENE e
a. Durlng 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 radiocactive
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 compllance with the
above limits. . o
CLINTON -- UNIT #1 Rev.22 -
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SURVEILLANCE REQUIREMENTS

Cumulative dose contributions for the current calendar
.7 quarter and current calendar year for noble gases shall
. "be determined in accordance with the: methodology and

. parameters described in Sectlon 3 5 3 at least once per

31 days.

Iodine-131, Iodine-133, Tritium, and Radionuclides in
Particulate Form - Operation and’ Survelllance
Reguirements

' OPERATION REQUIREMENT

- ..The dose to -a MEMBER OF THE PUBLIC-from iodine-131,
‘iodine=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 BOUNDARY" (see Flgure 3 l 1) shall be limited to
the. follow1ng “ : . .

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

b. Durlng any calendar year Less than or equal to 15
mrem to any organ c :

This requirement applies -at all times.

REMEDIAL REQUIREMENT :

a. = With the calculated dose from the release of

© iodine-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.

CLINTON -- UNIT #1 “‘Rev.22 - ~
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SURVEILLANCE REQUIREMENTS

Cumulatlve dose contrlbutlons 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 descrlbed in Section 3.5.4 at least once per

31 days '

3.5.3 Noble Gas A1r Dose Equatlons

The air dose .at or beyond the ‘site boundary due to

noble gases released in gaseous effluent will be

determined using the following equations.
3.5.3 During any calendar quarter or calendar year, for gamma

' radiation: 4

Dy = 3.17E-08 * X; [ Mi* (X/Q) v * Qiy] (4)
3.5.3 During any calendar quarter or calendar year, for beta

“radiation: L S

DB = 3. 17E 08* 2 DL * X/Q * Qivl : (5)
where .

M, ' = “The gamma alr dose factor for each -

' identified noble gas radionuclide i,
‘mrad/year per uCi/m3 (M; values are
listed in Table 3.4-2). :

N; = The beta air dose factor for each
identified noble gas radionuclide i,
mrad/year p_eruCi/m3 (N; values are

~listed in Table 3.4-2).

(X/Q) = The highest calculated average relative

L concentration from mixed-mode release
‘poirnits for areas at or beyond the site
boundary, sec/m'.

Qiy, = The total release of noble gas
radionuclide i for long-term releases
from mixed-mode release points, uCi.
Releases shall be cumulative over the
calendar quarter or year, as
appropriate.

3.17E-08 = The inverse of the number of seconds in
a year. . I

CLINTON -- UNIT #1 Rev.22 -
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Section 3.5.1 noble gas dose calculations are evaluated
at-the site boundary location where-maximum air doses
iprevail. Should the beta and gamma “locations differ,
“the selected location shall be that which minimizes
- allowable release rates due to the gamma component.

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-lives > 8 days, will be
~; determined using the follow equation:

for any calendar quarter or calendar 'year,
Dj = 3.17E-08"*% £q * Z;[RPija * Wpy * Qiy] | ~(6)
where

Qiv ' . = .The releases' of radionuclide i (I-131, I-133,
tritium and particulates with half-lives
greater than 8:days) - for releases from vent v
for mixed-mode releases, UCi. Releases shall
be cumulative over the calendar quarter or -
year, as appropriate.

Wey = The annual average dispersion parameter for
estimating the dose to an individual as
appropriate to pathway p and release point v,
at a controlling location, for mixed-mode
releases. : :

= (X/Q);Jsec/m3,_fbr the inhalation pathway and
" tritium at the location of the critical
receptor.

= (D/Q)mf m?, 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
year.

R%ja = The dose factor for each identified
radionuclide i, pathway (P), organ (j), and
age group (a)J‘anmrem/year per uCi/sec or
mrem/year per uCi/m’.

fo = Occupancy factor which is set to 1

CLINTON -- UNIT #1 Rev.22 - ~
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'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
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.

Dose Factor For Radionuclide i (RPjja)

The R?ﬁa 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 RFij;. parameter is independent of the duration of
gaseous releases and is calculated using the
methodology discussed in thé remainder of this section.

I
ija

Calculation of ‘the Inhalation Pathway Factor, R

Rﬂja= K'(BR);(DFAQja}ﬁmreﬁ/year per uCi/m3 (7)

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

(BR) , = The breathing rate of the receptor age group
(a), nﬁ/year '

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

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

(DFA;5) 2 = 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.

CLINTON -- UNIT #1 Rev.22 —
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3.5.4.1.2 Calculation of the Ground Plane Pathway Factor, Rgﬁa'

G

Rija

where
K'
Kll

" SF

DFG;

CLINTON -- UNIT #1
12/09

‘The deéay~coﬁétaht;fofwradionuclide i, sec”

= K'K" (SF) (DFGy;) [(1- (exp (“hit))) /M, (8)

nﬁ—mrem/year per UCi/sec

A units conversion constant, 10° pCi/uci

s

A units convérsidn'COnstant,m8760 hour/year

_The»shielaing.factor; dimension1ess

0.7 as suggested in Table E-15 of'Regulatory
Guide 1.109

The ground plane dose .conversion factor for
radionuclide i and organ.j, mrem/hour per
pCi/m’. Values for DFG; were obtained from
Table E-6 of Regulatory Guide 1.109 and are
presented in Table 3.5-5 of this manual.

1

The exposure .time,; -sec .

6.31E+08 sec (20 years)

Rév.22 -
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3.5.4.1.3 Calculation of the Grass-Cow/Goat-Milk Pathway Factor,

i
R ija

C
R ija =

where

Kl

Qr

CLINTON -- UNIT #1
12/09

*

K" [Qp (Uap) / (A + Ay) ] Fa(r) (DFLy)sa . (9)

[fpfs/Yp + (1-fpfa)exp(-Aitn) /¥,] exp (-Aitn),

i | m’-mrem/yr per uCi/sec

A'units conversion constant, 10° pCi/ucCi

Thelcow/goat ﬁeed cohéumption rate,
kg (wet) /day

The receptor's milk consumptlon rate for age

'group (a) , llters/year

The agrlcultural product1v1ty by unit area of
pasture feéd 'grass, kg/m’

The agricultural Eroduct1v1ty by unit area of

stored feed kg/m

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 »
radionuclide i, organ j, and the receptor in

. age group (a), mrem/pCi. Values for (DFLj)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 constant for removal of activity on
leaf and plant surfaces by weathering, sec™?

5.73E-07 sec = (corresponding to a 14-day
half-life)

Rev.22 -
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"t¢ - = The transport time from pasture;to‘animal, to
milk, to receptor, sec :

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

“fp = Fraction of the year that the cow/goat is on
pasture, dimensionless .

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

The 1nput parameters for calculating R® i9a are
listed in Table 3 - 5- 10
“Tritium

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

c

Rt = K'K"FyQ:Usp (DFLi)ja * 0.75(0.5/H)
» mrem/yr per uCi/m’ . .- : : (10)
where ' S S e . :
K" = A units conversion constant, 10° gm/kg
“H - = ‘The absolute atmdSphericfhumidity
= 8 gm/m’ (NUREG-0133, p. 34)
-.0.75 = The fraction- of total feed that is water,
' dimensionless e
0.5 = The ratio of the specific activity of the
feed grass water to the atmospheric water,
‘dimensionless
‘The other parameters are as deflned in the calculation
~of RS, ~ :
v
CLINTON -- UNIT #1 Rev.22 -
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3.5.4.1.4 Calculation of the Grass-Cow-Meat Pathway Factor, R%ja

M

Rjja - =7 TK'Qp (Ugp) /(Ay + Ay) 1Fe(x) (DFL;) ja *
. - [£ofs/¥y + [(1-fpEs) /Y] (exp (-Aitn))]1*
(exp (-Asits)) :

 m’-mrem/yr per UCi/sec _ (11)
where
K! = A units conversion constant, 10° pCi/ucCi
Uap = The receptor's meat consumption rate for age
group (a), kg/year
F¢ = The stable element transfer coefficient,
: days/kg »
ts = 'TheftranspOrtqtime from'pasture to animal to
‘ slaughter- of meat animal to receptor, seconds
th = The transport time from crop field to harvest
' to animal, Seconds" :
(DFL;) ja = The organ indestion dose factor for
: ~radionuclide i, rorgan j, and the receptor in
age group (a), mrem/pCi. Values for (DFLj)ya
wére 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 1nput parameters necessary for calculatlng rR" ija are
" listed in  Table 3.5-11.  All other terms are as defined
for equations (9) and (10) . -
Tritium
The concentration of tritium in meat is ‘based on its
ailrborne concentration rather than the deposition.
RMT . = K'K"FEQFUap(DFLi)ja [0.75(0.5/H)],
mrem/yr per }.LCi/m3 . (12)
The terms in equation (12) are as defined in equations
(10) and (11).
CLINTON -- UNIT #1 ‘Rev.22 —
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ipj

3.5.4.1.5 Calculation of the Vegetation Pathway Factor, R’

v
R ip;

where
Kl

K'[(r) /[Yy(Ay + A 1] (DFLy) 4 *
[U"afs (exp (-Astr) ) + USafg(exp (-Astn)) ],
m’-mrem/yr per uci/sec (13)

A units conversion constant, 10° pCi/ucCi

The consumption rate of fresh leafy

-vegetation by the receptor in age group (a),

kg/year - S

- The consumption rate of stored vegetation by

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

.The. fraction of .the- annual intake of fresh

leafy vegetation .grown .locally, dimensionless

. The fraetion -of ;the-annual intake of stored

vegetation,growd{Locally, dimensionless

The average time.between harvest of leafy
vegetation and its consumption, seconds

_The avérage time betWeenwharvest of stored

vegetation and its consumption, seconds

the Vegetation area'density, kg/m2

' The organ ingestion dose factor for organ 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 Ryﬁa are
listed in Table 3.5-12. All other terms. -are as defined
for equations (9) and (14).

CLINTON -- UNIT #1
12/09
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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",fy + US.f) (DFLi)ja [0.75(0.5/H)1,
~mrem/yr per pci/m’ . . L (14)

Thevterms in'equation (14) are as defined in.equations

(10) and (13).

Tge pathway dose rate factors (Réﬁa, Rcﬁa, Rvﬁa, R”Ua,

"R7;), by age group are listed in Table 3.5-13 through

3.5-31. R

CLINTON -- UNIT #1 ' Rev.22 —
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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 regquirement applies whenever the

- main condenser steam jet air ejector system is in

operation.

REMEDIAL REQUIREMENT

Ea. Wlth 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
equipment 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
functioning.

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.

CLINTON -- UNIT #1 Rev.22 —
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3.7 Ventilation Exhaust Treatment

i S S

3.7.1 Ventilation Exhaust Treatment System - Operatlon and
Surveillance Requlrements

OPERATION REQUIREMENT

The VENTILATION EXHAUST TREATMENT SYSTEM- (VETS) shall
be used to.. reduce radiocactive 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:

{

L1, 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.

CLINTON -- UNIT #1 Rev.22 -
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3.7.1.1

3.7.1:2

Daj-

SURVEILLANCE REQUIREMENTS

.Doses due to gaseous 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

©73.7.2 meéthodology. If 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-i3.4,:3.5.1, .and 3.5.2.

Gaseous Effluent Dose Projection-Calculations

The .31 day projected. dose. shall be calculated using the

'.follow1ng equatlon‘

Dpy = (Dj * p)~ + Day o7 - (15)

Dyy = the 31 day projected dose by organ j.

Dy . = .sum of dose for all valid release points for the

release period (usually  quarter) 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 quarter of.release.

- 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
radiocnuclide 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. '

CLINTON -- UNIT #1 Rev.22 -
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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 required by Table 3.4-1.:

Both total body and skin dose setpoints will be
calculated and the more restrictive limit applled 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 thelr sum does not
exceed 100 percent of the.restrictive limit.- The
percentages used to partition the release p01nts could
vary at plant discretion to accommodate plant
operational conditions. ~In no case will the combined
releases due to variations in the PRM, setp01nts result
in effluent llmltS belng exceeded

CLINTON -- UNIT #1 Rev.22 -
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3.8.1 . vTotal Body Dose Rate Setp01nt

The fractlon of the total gaseous radloact1v1ty in each
. gaseous effluent release path j for each noble gas
radionuclide i shall be determined using the following

relationship:
'7fi5 = Ci3/ (ZiCi5) , dimensionless L R v (16)
where
Ciy = The measured concentration of identified noble
gas radionuclide i in gaseous effluent release
path j, uC1/cc v
' 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:
Qrj = 500 Fy/[(X/Q);Z; (Kifi5)]1, MCi/sec (17)
where
Qrj = The maximum acceptable release rate of all
noble gases in release path j, uCi/sec
Fs = Total dose rate allocation factor assigned to
release path j (varying between 0.0 and 1.0),
dimensionless
500 = Total body dose rate limit specified in
Section 3.4.1(a), mrem/year
(X/Q)35 = The highest calculated average relative
concentration of release path j at the site
boundary
K; = 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
uCi/m3
fi5 = The fraction as defined by equation (16),
dimensionless
CLINTON -- UNIT #1 Rev.22 -
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The total maximum acceptable concentration setpoint of
noble gas.radionuclides in release path j. is calculated
using ther follow1ng equation:

Cpy = Qrs /Ry, HCi/cc ' L (18)
where o ’ '
Copy = The total maximum acceptable concentration
: : setpoint of all noble gases in release path
j, MCi/cc
Qr; = The maximum acceptable release rate of all
flnoble gases in release path j determined from
© équation (19), uCi/sec
‘R ;‘The effluent release rate of release point 7j,
"~ cc/sec’
CLINTON -- UNIT #1 Rev.22 —
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3.8.2 Skin Dose Rate Setpoint
To ensure compliance with the section 3.4.1(a) skin
dose rate limit, PRM setpoints shall be ‘calculated
using the methodology presented in Section 3.8.1 and by
substituting the following equation for equation (16):
Qsj = (3000%Fy) / [(X/Q)3*%; (Li+1.1M;) x£55], uCi/sec (19)
where
?i ng = The‘maximum'accéptable}felease rate of all
- noble gases in release path j, MCi/sec
By .= Total dose rate allocation factor assigned to
A release path j (varying between 0.0 and 1.0),
dimensionless -
3000 = Skin dose rate limit specified in Section
3.4.1(a), mrem/year
(X/Q)j = The highest calculated average relative
concentration of release path j at the site
boundary
L; = The skin dose factor due to gamma emissions
for each identified noble gas radionuclide i,
mrem/yr per uCi/m3,'as listed in Table 3.4-2
of this manual.
1.1 = An alr dose to skin dose equivalent
conversion factor, mrem/mrad
M; = The air dose factor due to gamma emissions
for each identified noble gas radionuclide i,
mrad/yr per uCi/m3, as listed in Table 3.4-2
of this manual
£i5 = The fraction defined by equation (16)
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 (17) to compensate for statistical
fluctuations and measurement errors.
CLINTON -- UNIT #1 Rev.22 —-
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3.9 Radioactive Gaseous Monitoring Instrumentation
3.9.1 Offgas Radiation Monitoring InstrumentatioﬁL#'Operation

and Surveillance Requirements S

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 during operation 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, 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 radioaéti#e
gaseous effluent monitoring instrumentation ..
channels OPERABLE, comply with the REMEDIAL. _
REQUIREMENT specified in Table 3.9.1-1. Restore
the inoperable instrumentation to OPERABLE status
within 30 days and, if unsuccessful, explain in
the next Radicactive Effluent Release Report
pursuant to Technical Specification 5.6.3 why this
inoperability was not corrected in a timely
manner. : '

SURVEILLANCE REQUIREMENTS

3.9.1.1 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.

CLINTON -- UNIT #1 Rev.22 —
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TABLE 3.9.1-1

OFFGAS RADIATION MONITORING INSTRUMENTATION

_ MINIMUM CHANNELS : ALARM/TRIP
INSTRUMENTATION g . - OPERABLE (e) = - - ‘ SETPOINT

1. Pre-treatment Off- . ; 1 ¢ _ : < SO_péiVCCab

gas PRM ~ Noble Gasg
Activity Monitor
1RIX-PR0O34

2. Post-treatment Off-
gas PRM 1RIX-
PR0O35/41

a. High~-Range Noble » 1 IR © < 7.06°uCi/cc®
Gas Activity : - onS
Monitor Providing
Alarm and
Automatic
Termination of
Release (Ch 7) _ . Lo . s
b. Effluent System - 1o S - NAT
Flow Rate ' oL o ’ -
Measuring Device
1IN66R602A,
1IN66R602B or ‘
computer point OG—g e
DAQ66 . T

Cc. Sample Flow Rate : 1 : NA
Measuring Device
(Ch 15)

CLINTON -- UNIT #1 . Rev.22 - 12/09
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TABLE 3.9.1-1 (Continued)

OFFGAS RADIATION MONITORING INSTRUMENTATION

TABLE NOTATIONS

a Alarm only.

b Rad10act1v1ty concentratlon expected at the monitor location
is a noble gas le w1th a 2. 9-minute decay.

c Radiocactivity concentration expected at the monitor location
is a noble gas m1x released from the off-gas treatment
system -

d Channel OPERABILITY shall 1nc1ude the capability of the MCR ARPR
LAN to provide the alarm status of the appllcable radiation
monitor channel(s)

e When a channel .is plaeed:inuan: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
REQUIREMENT a. If the communication llnk with the MCR ARPR
"LAN is ‘inoperable,
5
1. ' Perform a CHANNEL CHECK using local
"*"© monitor indication within 8 hours and at
least once per 8 hours thereafter, and
P2y 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.) ‘
3. 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.
CLINTON -- UNIT #1 Rev.22 -
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TABLE 3.9.1-1 .(Continued)

OFFGAS RADIATION MONITORING INSTRUMENTATION

TABLE NOTATIONS

b. With 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, except for filtration system
by-pass during plant start-ups and

NOTE: The following step ensures compliance
with Technical Specification
-'Surveillance Reéquirement 3.7.5.1

2. -Pérform-'grab’ samples every 4 hours until
the monitor ‘is returned to OPERABLE
~status.

REMEDIAL ‘ _ K L
REQUIREMENT a. With the MCR ARPR LAN inoperable,
6
1. Perform a CHANNEL CHECK using local
monitor indication within 8 hours and at
least once per 8 hours thereafter, and

2. 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.

CLINTON - UNIT #1 . Rev.22-
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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.

N P
~— RE e

M

REMEDIAL /
REQUIREMENT .
7 With the number of channels OPERABLE less than
required by the minimum channels OPERABLE u
requirement, effluent releases via this pathway
may continue provided the flow rate 1s estlmated
at least once per 8 hours ll
CLINTON -- UNIT #1 Rev.22 - X
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TABLE 3.9.1-2

OFFGAS RADIATION MONITORING INSTRUMENTATION SURVEILLANCE‘REQUIREMENTS

CHANNEL - = S
CHANNEL SOURCE FUNCTIONAL - CHANNEL
INSTRUMENTATION CHECK CHECK TEST . . CALIBRATION

1. Pre-Treatment Off-gas s® M Q(1) . _'  R(2)

PRM-Noble Gas
Activity Monitor

2. Post-Treatment Off-
gas PRM
(3)

a. High Range Noble S W ‘ Q1) R24(2)°
~Gas Activity - '
Monitor Providing
Alarm and Automatic
Termination of
Release

b. Effluent System D . NA Q. : R
Flow-Rate Measuring oL
Device

c. Sample Flow-Rate S ' NA o R24 -
Measuring Device o -

CLINTON -- UNIT #1 Rev.22 - 12/09
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TABLE 3. 9 1-2 (Continued)

| 'OFFGAS RADIATION MONITORING
INSTRUMENTATION SURVEILLANCE REQUIREMENTS .

TABLE NOTATION

Automatic 1solatlon of valve 1N66-F060 shall be demonstrated

during the CHANNEL CALIBRATION.

" The CHANNEL FUNCTTONAL TEST shall also demonstrate that the

MCR- ARPR LAN responds with annunciation and event display to
each of the follow1ng conditions:

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

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

CLINTON -- UNIT #1 Rev.22 -
12/09
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Radiocactive Gaseous Effluent Monitoring Instrumentation
- Operation and Surveillance Requirements

OPERATION REQUIREMENT

The radioactive gaseous efflient monitoring
instrumentation channels shown in Table 3.9.2-1 shall

" 'be OPERABLE with their alarm/trip setpoints sét 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.

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
‘radiocactive gaseous -effluents monitored by the
affected channel,; ‘or .declare the channel
inoperable.

b. = With less than the minimum number of radiocactive
" 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 Radioactive Effluent Release Report
"~ pursuant to Technical Specification 5.6.3 why this
inoperability was not corrected in a timely :
manner. : v ‘

. SURVEILLANCE REQUIREMENTS

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.

CLINTON -- UNIT #1 _ - Rev.22 -
12/09
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TABLE 3.9.2-1

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

MINIMUM REMEDIAL
INSTRUMENT CHANNELS OPERABLE (g) APPLICABILITY REQUIREMENT
1. Station HVAC Exhaust PRM ORIX-
PRO0O1/2
a. High-Range Noble Gas Activity c a 8
Monitor (Ch 7) 1
b. Low-Range Noble Gas Activity c a 8
Monitor (Ch 5) L
Iodine Sampler(d) t a 9
d. Particulate Sampler(d) 1 a 9
e. Sample Flow-Rate Measuring Device 1 a 8
(Ch 15)
2. Standby Gas Treatment System Exhaust
PRM ORIX-PR003/4 .
a. High-Range Noble Gas Activity 1 b 8
Monitor (Ch 9)
b. Low-Range Noble Gas Activity 1€ b 8
Monitor (Ch 6)
c. Iodine Samplerd . b ?
. ' d 1 9
d. Particulate Sampler
e. Sample Flow-Rate Measuring Device’ 1 b 8
(Ch 15)
3. Station HVAC Exhaust AXM
ORIX-PRO12 ’
a. High-Range Noble Gas Act1v1ty 1 e 11
Monitor (Ch 3) )
b. Intermediate-Range Noble Gas 1 e 11
Activity Monitor (Ch 4)
1 e 11

c. Sample Flow-Rate Measurlng Dev1ce
OFI-PRO12B -

CLINTON -- UNIT #1

Rev.22 — 12/09

B X J— o .



CY-CL-170-301
Revision 22
Page 95 of 195

TABLE 3.9.2-1 (cont’d)
RADIOACTIVE GASEOQOUS EFFLUENT MONITORING INSTRUMENTATION

MINIMUM REMEDIAL
INSTRUMENT CHANNELS OPERABLE (g) APPLICABILITY REQUIREMENT
4. Standby Gas: Treatment System Exhaust
AXM ORIX-PROOS :
a. High-Range Noble Gas Act1v1ty 1 e : 11
Monitor. (Ch 3) ' : ‘ ’
b. Intermediate-Range Noble Gas 1 e 11
Activity Monitor (Ch 4)
Cc. Sample Flow-Rate Measuring Device 1 e 11
OFI-PRO08B ' »
5. Station HVAC Effluent System 1 o a ) 10
Flow-Rate Measurlng Device 0UIX-PRO51
Ch 6
6. SGTS Effluent System Flow-Rate 1 f ’ - 10

Measuring Device OUIX-PRO51 Ch 1

CLINTON -- UNIT #1 Rev.22 - 12/09
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TABLE 3.9.2-1 (Continued) R
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION
' ' TABLE NOTATIONS .

Operable and inservice at all times.

a

b Available and in servicgiwhen standby gas treatment system
is in standby or operation. Table 3.4-1 sampling _
requirements are only applicable when VG flow is present.

C Channel OPERABILITY shall include the capabilitg of the MCR
ARPR LAN to provide the alarm status of the applicable
radiation monitor channel(s) . . :

d Filter media (particulate collection patch for particulates
and charcoal cartridge for iodines) in place with an
operating sample pump constitutes an operable
iodine/particulate sampler.

e Operable and in standby/service modes 1, 2, and 3»on1y

£ When standby gas treatment system is in operation.

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 ~ _ : .

REQUIREMENT a. If communication using the alternative
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. Alternate flow
instruments or summation of system ventilation
flows may be used in the estimation of SGTS and

HVAC flow rates. :

CLINTON -- UNIT #1 Rev.22 —
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With the number of OPERABLE Channels ‘less than
required by the Minimum Channels OPERABLE

requiremen either restore the inoperable
channel (s) to OPERABLE status_ within 72 hours, or:

a. Initiate the preplanned alternate method of
monitoring the ap Erlate parameter (s
b. Instrumen 1noperab1

1ty does not preclude
changlng mode. .

Rev.22 -+



CY-CL-170-301
Revision 22
Page 98 of 185

TABLE 3.9.2-2
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL SOURCE CHANNEL CHANNEL FUNCTIONAL
INSTRUMENT CHECK CHECK CALIBRATION TEST
1. Station HVAC Exhaust PRM ] . ’
a. High-Range Noble Gas (3) M R(2) Q(1)
Activity Monitor S
b. Low-Range Noble Gas (3) M R(2) Q(1)
Activity Monitor S
c. Iodine Sampler W NA NA NA
d. Particulate Sampler W NA NA NA
e. Sample Flow Rate Measuring S NA R Q
Device
f. Effluent System Flow Rate S NA : R Q
Measuring Device
2. Standby Gas Treatment System
Exhaust PRM
a. High-Range Noble Gas (3) NA R(2) Q(1)
Activity Monitor S
b. Low-Range Noble Gas (3) M R(2) Q(1)
Activity Monitor 8 _
¢. Iodine Sampler W NA NA NA
d. Particulate Sampler W : NA NA NA
e. Sample Flow Rate Measuring S o NA R Q
- Device ‘
f. Effluent System Flow Rate S NA R Q
Measuring Device
3. Station HVAC Exhaust AXM . : )
a. High-Range Noble Gas (3) M R(2) NA
Activity Monitor S '
b. Intermediate-Range Noble . (3) M R(2) NA
Gas Activity Monitor S '
c. Sample Flow Rate Measuring * NA - R : NA
Device i '
CLINTON -- UNIT #1 Rev.22 - 12/09
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TABLE 3.9.2-2 (cont’d)
RADIOACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

i CHANNEL SOURCE CHANNEL CHANNEL ' FUNCTIONAL
INSTRUMENT CHECK CHECK CALIBRATION TEST
4. Standby Gas Treatment System
Exhaust. AXM i
a. High-Range Noble Gas - S(3) M R(2) NA
Activity Monitor
b. Intermediate-Range Noble (3) M R(2) NA
Gas Activity Monitor S
c. Sample Flow Rate Measuring . * NA ‘R NA
" Device o
d. Automatic Operation(4) NA NA NA NA
5. Inservice Calibrations on NA NA : A @D NA

Station HVAC Exhaust and

Standby Gas Treatment System

Exhaust PRMs

* Shiftly when .in cperation with the pump running.

CLINTON -- UNIT #1 Rev.22 - 12/09
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TABLE 3.9.2-2 (Continued)

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION
SURVEILLANCE REQUIREMENTS

TABLE NOTATIONS

a . Per Regulatory 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
- 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 annunc1atlon ‘and event dlsplay
to each of the follow1ng condltlons ’

1. Instrument 1nd1cates measured levels above the alarm
(HIGH) setp01nt ' :

2. Detector failure (LOW FAIL, HI FAIL).
3. Sample flow failuref(EXTERNAL FAIL).
4. Instrument not’ set in normal operate mode (CALIBRATE

MAINTENANCE, or- STANDBY)

(2) The initial CHANNEL CALIBRATIONHshall 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 suppllers 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 callbratlon s -

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

(4) Verify the SGTS AXM automatically starts upon initiation of
DIV I SGTS and remains in service following shutdown of
DIV I SGTS. Periodicity = 24 months

CLINTON -- UNIT #1 ' Rev.22 —
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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 AmerGen,
Land parcel not owned by AmerGen,
pumping station.
Land parcel not owned by AmerGen,
The lake shoreline is approximately 690 ft.
elevation line.

includes residences.
0il company pipeline

agricultural use.
MSL
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FIGURE 3.3-1

'MAIN CONDENSER OFF-GAS TREATMENT SYSTEM:."

INEEZ0034
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CONTAINMENT EXHAUST
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*Monitors'féquiréd by Sections 3.9.1 and 3.9.2
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1N66D013

1RIX-PRO35

"' Condenser Separator Tank Cooler . Charcoal Off-Gas Post
o A Condenser B " Adsorber , - Treatment PRM
'1CA01AA‘Steam 0CAQ1TB CV IN66Z003A 1N66D016.HEPA. 1RIX-PR0O41
Jet Air - Separator Tank 'Desiccant‘ Filter . Off-Gas Post
Ejector A "B Dryer A -Treatment PRM
1CAO1AB Steam . 1N66D00SA 1IN66Z003B ORIX-PROO1 ORIX“PROO3
. Jet Air Recombiner A Desiccant HVAC Stack -PRM - Standby Gas -
Ejector B Dryer B #1 Treatment PRM
OCAC1PA 1N66D0O0O5SB 1IN66B011 Gas ORIX-PROO0O2 ORIX-PR0O0O4
Condenser Recombiner B Cooler HVAC Stack PRM Standby Gas
Vacuum (CV) ' #2 Treatment PRM
Pump A
0CAQ01PB CV 1IN66B010A 1IN66D012 1RIX-PR0O34 ORIX-PRO12
Pump B Cooler Charcoal OCff-Gas HVAC Stack AXM

Condenser A Adsocrber Pretreatment
PRM

ORIX-PR0OO0S8
Standby Gas
Treatment AXM
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TABLE 3.5-1

INHALATION DOSE FACTORS FOR INFANT - (DFA;).
(mrem per pCi inhaled)

NUCLIDE 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
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 1.81E-05 3.56E-06 NO DATA - 3.56E-06 - 7.14E-04 5.04E-06
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 3.22E-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
ZN-65 ~1.38E-05 4.47E-05 2.22E-05 NO DATA 2.32E-05 4.62E-04 3.67E-05
RB-86" -NO-DATA 1.36E-04 6.30E-05 NO DATA NO DATA NO DATA 2.17E-06
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
Y-90 - 2.35E-06 NO DATA 6.30E-08 NO DATA NO DATA 1.92E-04 7.43E-05
Y-91 4.20E-04 NO DATA 1.12E-05 . NO DATA NO DATA 1.75E-03 5.02E-05
ZR-95 8.24E-05 1.99E-05 1:45E-05 NO DATA, = 2.22E-05 1.25E-03 1.55E-05
NB-95 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
RU-103 - . 1.44E-06 NO DATA ‘4.85E-07 NO DATA ~ 3.03E-06 3.94E-04 .1.15E-05
RU-106 6.20E-05 NO DATA 7.70E-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-129m 1.01E-05 4.35E-06 1.59E-06 3.91E-06 2.27E-05 1.20E-03 4.93E-05
I-130 4.54E-06 9.91E-06 3.98E-06 1.14E-03 1.09E-05 NO DATA 1.42E-06
I-131 2.71E-05 3.17E-05 1.40E-05 1.06E-02 3.70E-05 NO DATA 7.56E-07
T-132 1.21E-06 2.53E-06 8.99E-07 1.21E-04 2.82E-06 NO DATA 1.36E-06
I-133 9.46E-06 1.37E-05 4.00E-06 2.54E-03". 1.60E-05 NO DATA 1.54E-06
1-134 6.58E-07 1.34E-06 4.75E-07 3.18E-05 1.49E-06 NO DATA 9.21E-07
I-135 ~ 2.76E-06 5.43E-06 . 1.98E-06 4.97E-04 6.05E-06. NO DATA 1.31E-06
C$-134 ° 2.83E-04 5.02E-04. 5.32E-05 NO DATA 1.36E-04 5.69E-05 . 9.53E-07
CsS-136 3.45E-05 9.61E-05 -3.78E-05 NO DATA 4.03E-05 8.40E-06 1.02E-06
CS-137 3.92E-04 4.37E-04 3.25E-05 NO DATA 1.23E-04 5.09E-05 9.53E-07
BA-140 .- 4:00E-05 - 4.00E-08° 2.07E-06‘' NO DATA 9.59E-09. © 1.14E-03  2.74E-05
CE-141 1.98E-05 1.19E-05 1.42E-06 NO DATA 3.75E-06." 3.69E-04 = 1:54E-05
CE-144" ~.2.28E-03 8.65E-04 1.26E-04 NO DATA 3.84E-04 - 7.03E-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
ND-147 5.67E-06 . 5.81E-06, 3.57E-07 NO DATA 2.25E-06 2.30E-04 2.23E-05
CLINTON -- UNIT #1 Rev.22 —
12/09



INHALATION DOSE

TABLE 3.5-2

FACTORS FOR CHILD - (DFA;),-

CY-CL-170-301
Revision 22
Page 104 of 195

12/09

(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
P-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 . %¥.16E-05  2.57E-06 NO DATA 2.71E-06 4.26E-04 .6.19E-06
FE-55 1.28E-05 6.80E-06 2.10E-06 NO DATA NO DATA 3.00E-05 7.75E-07
FE-59 5.59E-06 9.04E-06 ' 4.51E-06 NO DATA NC 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 3.55E-06 .6.12E-06 NO DATA NO DATA *.1.91E-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
ZN-65 1.15E-05 3.06E-05 - 1.90E-05 NO DATA 1.93E-05 2.69E-04 - 4.41E-06
RB-86 NO DATA 5.36E-05 ° 3.09E-05 NO DATA NO DATA - . NO DATA '2.16E-06
SR-89 1.62E-04 NO DATA - 4.66E-06 -NO.DATA NO DATA . 5.83E-04 '4.52E-05
© . 8R-90 2.73E-02 NO DATA ~"1.74E-03 NO DATA ~ NO DATA". 3.99E-03 -9.28E-05
Y-90 1.11E-06 ' NO DATA s-2.99E-08.. NO DATA . NO DATA: : 7.07E-05 7.24E-05
. Y-91 2.47E-04 ~NO DATA :6.59E-06 NO.DATA - NO DATA ' 7.10E-04 4.97E-05
. ZR-95 5.13E-05 1.13E-05 . 1. 00E-05' NO.DATA - '1.61E-05 6.03E-04 1.65E-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~99m 4.81E-13" 9.41E-13 ‘"1.56E-11" NO DATA 1.37E-11 2.57E-07 1.30E-06
~ RU-103 7.55E-07 NO DATA . :2:90E-07° NO"DATA 1.90E-06 1.79E-04 .1.21E-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 . 2:47E-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-129m . 5.19E-06 1.85E-06. 8.22E-07 1.71E-06 1.36E-05 4.76E-04 ..4.91E-05
. I-130 2.21E-06- 4.43E-06.- 2.28E-06 4.99E-04  6.61E-06.: NO DATA 1.38E-06
I-131 1.30E-05 - 1.30E-05:. 7.37E-06 4.39E-03. 2.13E-05 ~NO DATA 7.68E-07
~I-132" 5.72E-07 1.10E-06 5.07E-07 5.23E-05 1.69E-06 NO DATA 8.65E-07
~I-133 4.48E-06 5.49E-06 ° 2.08E-06 1.04E-03 9.13E-06 -NO DATA - 1.48E-06
“I-134 3.17E-07 5.84E-07 2.69E-07 - 1.37E-05 8.92E-07 NO. DATA 2.58E-07
. I-135 1.33E-06 2.36E-06 1.12E-06 2.14E-04: 3.62E-06 . NO DATA - 1.20E-06
.C8-134 .1.76E-04 2.74E-04 _ 6.07E-05 NO DATA 8.93E-05 . 3.27E-05 1.04E-06
.CS-136 1.76E-05 ., 4.62E-05 3.14E-05 NO DATA . 2.58E-05 - 3:93E-06 - - 1.13E-06
. CB-137 2.45E-04 - 2.23E-04 3.47E-05 NO DATA  7.63E-05- 2.81E-05 9.78E-07
BA-140 = 2.00E-05 ; 1.75E-08 1.17E-06" NO DATA  5.71E-09: 4.71E-04 - 2.7S5E-05
CE-141 . 1.06E-05.. 5.28E-06 7.83E-07 -NO DATA ~ 2.31E-06 - 1.47E-04 1,53E-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
ND-147 2.92E-06 2.36E-06 1.84E-07  NO DATA 1.30E-06 ' 8.87E-05 2.22E-05
CLINTON -- UNIT #1 Rev.22 -
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INHALATION DOSE

TABLE 3.5-3

'FACTORS FOR TEEN. - (DFA;).,

CY-CL-170-301
Revision 22
Page 105 of 195

12/09

(mrem per pCi inhaled)
NUCLIDE BONE LIVER T.BODY THYROID - KIDNEY LUNG GI-LLI
T H-3 NO DATA.  1.59E-07 1.59E-07 ' 1.59E-07. 1.59E-07 1.59E-07 1.59E-07
P-32 “: 2,36E-04 1.37E-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
FE-55  4.18E-06 2.98E-06 6.93E-07 NO DATA -~ ' NO DATA 1.55E-05 7.99E-07
FE-59 .° 1.99E-06 4.62E-06 1.79E-06 - NO DATA NO: DATA 1.91E-04 2.23E-05
CO-58 ‘'NO DATA 2.59E-07 - 3.47E-07 NO DATA NO DATA 1.68E-04 1.19E-05
CO-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
ZN-65 4.82E-06: 1.67E-05 - 7.80E-06 NO DATA - ' 1.08E-05 1.55E-04 5.83E-06
. RB-86 :.NO DATA . 2.38E-05 - .1.05E-05 NO DATA = NO DATA NO DATA 2.21E-06
" 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
Y-90 ° 3.73E-07 NO DATA . 1.00E-08 ' NO DATA ' NO DATA 3.66E-05 6.99E-05
L Y-91 " 8.26E-05 NO DATA .:2.21E-06-- NO DATA NO DATA 3.67E-04 5.11E-05
ZR-95 1.82E-05 - 5.73E-06..- 3.94E-06 ' NO DATA 8.42E-06 3.36E-04 1.86E-05
NB-95 -~ 2.32E-06 1.29E-06 . 7.08E-07  NO DATA ' - 1.25E-06 9.39E-05 - 1.21E-05
" MO-99 NO DATA - 2.11E-08 -~ 4.03E-09 : NO:DATA - 5.14E-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
. .RU-103 2.63E-07 - NO DATA . 1.12E-07 - NO DATA 9.29E-07 9.79E-05_ _1.36E-05
" Y 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 1.75E-07 - NO DATA 6.70E-05 _ 9.38E-06
CTE-127m . 2.25E-06 1.02E-06 2.73E-07. ° 5.48E-07 " 8.17E-06 2.07E-04 1.99E-05
- TE-129m 1.74E-06 8.23E-07. 2.81E-07 5.72E-07 6.49E-06 2.47E-04 5.06E-05
I-130 7.80E-07 2.24E-06 °~ 8.96E-07 1.86E-04  3.44E-06 NO DATA 1.14E-06
+'I-131° . 4.43E-06 ' 6.14E-06- 3.30E-06 1.83E-03 - 1.05E-05 NO DATA 8.11E-07
CI-132 ©1:99E-07 5.47E-07 1.97E-07 1.89E-05  8.65E-07 NO DATA - 1-.59E-07
I-133 " 1.52E-06 . 2.56E-06 = 7.78E-07 3.65E-04 4.49E-06 NO DATA 1.29E-06
©I-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 4.36E-07. 7.76E-05 1.86E-06 NO DATA 8.69E-07
. C€S-134 . 6.28E-05 - -1.41E-04 6.86E-05" NO DATA 4.69E-05- 1.83E-05 . 1.22E-06
" .Cc§8-136 . 6.44E-06 2.42E-05 ' 1.71E-05 NO DATA 1.38E-05 2.22E-06 -~ 1.36E-06
. CS-137 8.38E-05.- 1.06E-04 3.89E-05- NO DATA 3.80E-05  '1.51E-05 - 1.06E-06
. BA-140 . 6:84E-06 8.38E-09 - 4.40E-07 * NO DATA 2.85E-09 ° 2.54E-04 2.86E-05
CE-141 ° 3.55E-06 2.37E-06 2.71E-07 - NO DATA . 1.11E-06. 7.67E-05 ' 1.58E-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
. ND-147 -~ 9.83E-07 - 1.07E-06 6.41E-08 ' NO DATA 6.28E-07° + 4.65E-05 2.28E-05
CLINTON -- UNIT #1 Rev.22 —



TABLE 3.5-4

CY-CL-170-301
Revision 22
Page 106 of 195

12/09

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
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 1.25E-08 7.44E-09 2.85E-09 1.80E-06 4.15E-07
MN-54 NO DATA 4.95E-06 7.87E-07 NO DATA 1.23E-06 1.75E-04 9.67E-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 1.27E-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- 3.56E-05
NI-63 5.40E-05 3.93E-06 1.81E-06 NO DATA NO DATA 2.23E-05 1.67E-06
ZN-65 4.05E-06 1.29E-05 5.82E-06 ' NO DATA 8.62E-06 1.08E-04 6.68E-06
RB-86 NO DATA 1.69E-05 7.37E-06 NO DATA NO DATA ., . NO DATA 2.'08E-06
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 1.20E-03 9.02E-05
Y-90 2.61E-07 NO DATA 7.01E-09 . NO DATA NO DATA 2.12E-05 6.32E-05
Y-91 5.78E-05 NO DATA 1.55E-06. NO DATA NO DATA 2.13E-04 . 4.81E-05
ZR-95 .. 1.34E-05 4.30E-06. .2.91E-06 . NO.DATA .6.77E-06- 2.21E-04 1.88E-05
NB-95 1.76E-06 9.77E-07 5.26E-07"-'NCO 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- . 1.29E-13 3.64E-13  4.63E-12" 'NO: DATA 5.52E-12 9.55E-08 5.20E-07
RU-103 1.91E-07 NO DATA 8.23E-08 - NO DATA 7.29E-07 6.31E-05 ~1.38E-05
RU-106 8.64E-06 NO DATA Iv09E-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-129m - 1.22E-06 5.84E-07 1.98E-07 4.30E-07 4.57E-06 1.45E-04. 4.79E-05
I-130 5.72E-07 1.68E-06 '6.60E-07 = 1.42E-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 1.45E-07 =~ 1.43E-05 6.48E-07 NO DATA .5.08E-08
I-133 1.08E-06 1.85E-06 5.65E-07 2.69E-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 3.21E-07. ' 5.60E-05 1.39E-06 NO DATA - 6.56E-07
CS-134 4.66E-05 1.06E-04 9.10E-05 NO DATA 3.59E-05 1.22E-05 °~ 1.30E-06
CS-136 4 .88E-06 1.83E-05 1.38E-05 . NO DATA 1.07E-05 1.50E-06 - '1.46E-06
C8-137 5.98E-05 7.76E-05 5.35E-05 NO DATA 2.78E-05 9.40E-06 1.05E-06
)BA-140  4.88E-06 . 6.13E-09 3.21E-07° NO DATA. . 2.09E-09 .1.59E-04 - 2.73E-05
CE-141 2.49E-06 1.69E-06 1.91E-07 . NO DATA 7.83E-07 4.52E-05 °~ 1.50E-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
ND-147 6.59E-07 7.62E-07 4.56E-08 NO DATA 4.45E-07 2.76E-05 . 2.16E-05
CLINTON -- UNIT #1 Rev.22 =
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TABLE 3.5-5

GROUND PLANE DOSE FACTORS - . DFG;.
- (mrem/hr per pCi/m°)

R s

CLINTON -- UNIT #1
12/09

~.
)

s

ELEMENT - & TOTAL BODY T '~ SKIN
H-3 0.0 0.0
P-32 0.0 : 0.0
Cr-51 . 2.20E-10 2.60E-10
Mn-54 . - 5.80E-09 6.80E-09
Fe-55 1 ' 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. .. 0.0 . 0.0 -
L Zn-65- - ~ 4.00E-09 4.60E-09
Rb-86 6.30E-10 . "~ 7.20E-10
Sr-89 - . 5.60E-13 -~ 6.50E-13
Y-90 - 2,20E-12 . 2.60E-12
- Y-91 L 2:40E-117. 2.70E-11 .
- Zr-95 " 5.00E~09"%. 5.80E-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
~ Ru-103 3.60E-09 - .- 4 .20E-09
Ru-106 1.50E-09. 1.80E-09 -
. “Ag-110m 1.80E-08 2.10E-08 _
- Te-125m 3.50E-11" . 4.80E-11
. Te-127m 1.10E-12 ~ 1.30E-12
Te-129m 7.70E-10 9.00E~10
I-130 . 1.40E-08 - 1.70E-08
I-131 2.80E-09 3.40E-09
T-132 1.70E-08 2.00E=08" "
I-133 3.70E-09 . 4.50E-09
1-134 - 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
Ba-140 2.10E-09 2.40E-09
Ce-141 5.50E-10 6.20E-10
Ce-144 3.20E-10 3.70E-10
Pr-143 0.0 0.0
Nd-147 1.00E-09 1.20E-09

Rev.22 ~



INGESTION DOSE:- FACTORS FOR INFANT -

_LIVER

TABLE 3.5-6

(mrem per pCi ingested)

CY-CL-170-301

Revision 22

Page 108 of 195

(‘DFL'iA) a

12/09

NUCLIDE BONE T.BODY THYROID KIDNEY LUNG - = GI-LLI
H-3 NO DATA 3.08E-07 3.08E-07 3.08E-07 3.08E-07 3.08E-07 3.08E-07
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 1.41E-08 9.20E-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
FE-55 1.39E-05 8.98E-06 2.40E-06 NO DATA NO DATA - 4.39E-06 1.14E-06
FE-59 3.08E-05 5.38E-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
C0O-60 NO DATA 1.08E-05. 2.55E-05 NO DATA NO DATA . :NO DATA 2.57E-05
NI-63 6.34E-04 3.92E-05 - 2.20E-05° NO DATA NO DATA -~ NO DATA . 1.95E-06
ZN-65 1.84E-05 6.31E-05  2.91E-05 . NO DATA 3.06E-05 NO DATA - 5.33E-05
RB-86 NO DATA 1.70E-04 . 8.40E-05 NO DATA NO DATA : NO DATA - 4.34E-06
SR-89 2.51E-03 NO DATA 7 . NO DATA  NO DATA - - NO DATA "5.16E-05
SR-90° 1.85E-02 NO DATA 4 NO DATA . NO DATA .  .NO DATA 2.31E-04
- Y-90 8.69E-08 . NO DATA 2 NO DATA NO ‘DATA - - - NO DATA 1.20E-04
Y-91 1.13E-06 NO DATA .3 NO DATA .. NO DATA  NO DATA 8.10E-05
_ZR-95° 2.06E-07. 5.02E-08 . '3 'NO. DATA :- 5.41E-08 -NO DATA 2.50E-05
NB-95 4.20E-08 - 1.73E-08 --1 . NO DATA - 1.24E-08 NO DATA 1.46E-05
. MO-99 " NO DATA 3.40E-05 "'6.6 .. NO'DATA 5.08E-05 . NO DATA =~ 1.12E-05
T TC-99m 1.92E-09 3.86E-09 °5.10E-08'- NO DATA 4.26E-08 2.07E-09 1.15E-06
. RU-103 1.48E-06 NO DATA _ 4.95E-07 * NO DATA _ 3.08E-06 - NO DATA 1.80E-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-129m 1.00E-04 3.43E-05 1.54E-05 3.84E-05 2.50E-04 NO DATA 5.97E-05
I-130 " 6.00E-06 1.32E-05.- 5.30E-06 1.48E-03 1.45E-05 NO DATA 2.83E-06
I-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 3.37E-06- 1.20E-06 * 1.58E-04 3.76E-06 NO DATA 2.73E-06
I-133 1.25E-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 " 3.64R-06 7.24E-06. 2.64E-06 - 6.49E-04 = 8.07E-06 ° NO. DATA 2.62E-06
Cc6-134 3.77E-04 . .7.03E-04 . 7.10E-05 . NO DATA 1.81E-04. 7.42E-05 . 1.91E-06
C$-136 - 4.59E-05.. 1.35E-04 5.04E-05 . NO DATA 5.38E-05" 1.10E-05 7 2.05E-06
. CS-137 . . 5.22E-04 ' .6.11E-04 4.33E-05- - NO DATA . 1.64E-04 6.64E-05 1.91E-06
BA-140 .. 1.71E-04° 1.71E-07 8.81E-06 NO DATA .: 4.06E-08 - 1.05E-07 .. 4.20E-05
CE-141 ~ 7.87E-08 4.80E-08 5.65E-09 NO DATA  1.48E-08. NO DATA _2.48E-05
CE-144 . 2.98E-06 - 1.22E-06 1.67E-07 NO DATA -4,93E-07 NO DATA - 1.71E-04
PR-143 . 8.13E-08 . 3.04E-08 4.03E-09 NO DATA . 1.13E-08 NO DATA .4.29E-05
ND-147 .5.53E-08. 5.68E-08 3.48E-09  NO DATA  2.19E-08. NO.DATA 3.60E-05
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‘TABLE 3.5-7

. INGESTION DOSE FACTORS FOR CHILD - (DFL;) s
(mrem per pCi ingested)

NUCLIDE BONE LIVER T.BODY THYROID _ ‘KIDNEY LUNG GI-LLI
H-3 .© .NO' DATA 2.03E-07 2.03E-07 - 2.03E-07 '2.03E-07 '2.03E-07 2.03E-07
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
FE-55 i "1-.15E-05 . 6.10E-06 1.89E-06 NO DATA = NO DATA 3.45E-06 1.13E-06
FE-59 ~ 1.65E-05 2.67E-05 1.33E-05 _.NO DATA ' NO DATA 7.74E-06 2.78E-05
CO-58 . NO DATA 1.80E-06 5.51E-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 2.88E-05 - 1.83E-05 NO DATA  'NO DATA  NO DATA . 1.94E-06
ZN-65 - 1.37E-05 3.65E-05 2.27E-05" .-NO DATA 2.30E-05. NO DATA 6.41E-06
RB-86 -~ NO DATA . 6.70E-05 '~ 4.I2E-05 NO DATA ‘' NO DATA NO DATA 4.31E-06
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
Y-90 " 4.11E-08 '~ NO DATA 1.10E-09 'NO DATA NO DATA NO DATA 1.17E-04
! Y-91 6.02E-07 " NO DATA - :1.61E-08 NO. DATA . NO DATA -~ NO DATA 8.02E-05
T ZR-95 1.16E-07 ° 2.55E-08 - 2.27E-08 NO DATA *° 3.65E-08 NO DATA  2.66E-05
II 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
“RU-103 7.31E-07 NO DATA - 2.81E-07 ©NO DATA 1.84E-06 NO DATA 1.89E-05
' + 7 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 1.10E-05
- * TE-127m - 2.89E-05 7.78E-06 3.43E-06 6.91E-06 _ 8.24E-05 NO DATA . 2.34E-05
II TE-129m .4.87E-05 1.36E-05. 7.56E-06 1.57E-05 - 1.43E-04 ©NO DATA- - 5.94E-05
-'I-130 2.92E-06"" 5.90E-06. 3.04E-06 6.50E-04'* 8.82E-06 NO DATA 2..76E-06
} TI-131 1.72E-05° 1.73E-05 9.83E-06 G5.72E-03 '2.84E-05 _NO DATA .1.54E-06
] T-132 . 8.00E-07 -1.47E-06 . 6.76E-07 6.82E-05 '~ 2.25E-06 NO DATA 1.73E-06
'I I-133 - 5.92E-06 7.32E-06 2.77E-06 1.36E-03 1.22E-05 NO DATA 2.95E-06
‘ "I-134 ' 4:19E-07  7:78E-07 | 3.58E-07 1.79E-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
. C8-134 ~ - 2.34E-04 3.84E-04 “8.10E-05 NO DATA - - 1.19E-04 - 4.27E-05 -2.07E-06
MI iCS-136 _ 2.35E-05 6.46E-05 4.18E-05 NO DATA 3:44E-05 . 5.13E-06 2.27E-06
, ' CcS-137 3.27E-04: 3.13E-04 4.62E-05 NO DATA 1.02E-04 ~ 3.67E-05 ~ 1.96E-06
© BA-140 8.31E-05° 7.28E-08 4.85E-06 NO DATA 2.37E-08 - 4.34E-08 4.21E-05
Il -~ LCE-141 8.97E-08" 1.98E-08  2,94E-09 °~ NO DATA = 8.68E-09 " NO DATA 2.47E-05
'LW" ' CE-144 2.08E-06"  6.52E-07 ' '1.11E-07 NO DATA 3.61E-07: NO DATA 1.70E-04
0 . .PR-143 3.93E-08 - 1.18E-08 1.95E-09 NO DATA -- 6.39E-09 NO DATA. 4.24E-05
“I _ - ND-147 2.79E-08 - 2.26E-08 1.75E-09 | NO DATA ~ 1.24E-08 . NO DATA 3.58E-05
P
1y
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INGESTION DOSE FACTORS FOR TEEN - (DFLi)3s
(mrem per pCi ingested)
NUCLIDE BONE LIVER - T.BODY THYROID KIDNEY LUNG. GI-LLI
H-3 NO DATA ‘1. 06E-07. 1.06E-07 1.06E-07 1.06E-07 1.06E-07 1.06E-07
pP-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
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 .1.37E-05 5.29E-06 NO DATA NO DATA 4.32E-06 3.24E-05
CO-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 1.25E-05  6.00E-06 NO DATA . NO DATA NO- DATA 1.99E-06
ZN-65 5.76E-06  2.00E-05 - 9.33E-06 NO DATA  1.28E-05 NO DATA 8.47E-06
RB-86 NO DATA 2.98E-05 ., 1.40E-05 NO DATA - NO DATA : NO DATA 4.41E-06
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
-Y-90 -1.37E-08 . NO DATA - -3.69E-10 NO-DATA . NO DATA . NO DATA 1.13E-04
Y-91 2.01E-07 - NO DATA ., 5.39E-09 ..NO DATA : NO DATA -~ . NO DATA 8.24E-05
. ZR-95 4.12E-08 1.30E-08 . -8.94E-09 .NO DATA - .1.91E-08 .. NO DATA 3.00E-05
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-99m 3.32E-10 . 9.26E-10 .~ 1.20E-08 -~ NO DATA - 1.38E-08 5.14E-10 - 6.08E-07
.RU-103 2.55E-07 - NO DATA 1.09E-07 - NO DATA  8.99E-07 NO DATA 2.13E-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 . NO DATA ~ 3.70E-07 NO DATA 5.46E-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-129m 1.63E-05 6.05E-06. 2.58E-06 5.26E-06 6.82E-05  NO.DATA 6.12E-05
. I-130 1.03E-06 . 2.98E-06° 1.19E-06. 2.43E-04 4.59E-06 NO DATA 2.29E-06
I-131 5.85E-06 8.19E-06 - .4.40E-06 .2.39E-03. 1.41E-05 . NO DATA 1.62E-06
I-132 2.79E-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
I1-134 1.46E-07 3.87E-07 1.39E-07 6.45E-06 6.10E-07 NO DATA  5.10E-09
- I1-135 6.10E-07 .- 1:57E-06- 5.82E-07 . 1.01E-04 2.48E-06 NO DATA 1.74E-06
. C8-134 8:37E-05 .1.97E-04 9.14E-05 NO DATA 6.26E-05 2.39E-05 2.45E-06
.CS-136 8.59E-06 3,38E-05 2.27E-05 NO DATA 1.84E-05 © 2.90E-06 2.72E-06
'CS-137 1.12E-04 1.49E-04 5.19E-05  NO DATA 5.07E-05 1.97E-05 .2.12E-06
BA-140 2.84E-05. 3.48E-08 1.83E-06 NO DATA 1.18E-08. ., 2.34E-08 .. 4.38E-05
CE-141 1.33E-08. 8.88E-09 1.02E-09 NO DATA 4.18E-09 NO DATA 2.54E-05
CE-144 6.96E-07-- 2.88E-07 3.74E-08 NO DATA 1.72E-07 . NO DATA -.1.75E-04
PR-143 1.31E-08. . 5.23E-09 -6.52E-10 NO DATA 3.04E-09° NO DATA 4.31E-05
ND-147 9.38E-09° 1.02E-08 6.11E-10 NO.DATA 5.99E-09 NO DATA 3.68E-05
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TABLE 3.5-9

INGESTION DOSE FACTORS FOR ADULT - (DFLi)a
(mrem per pCi ingested)

== :

NUCLIDE BONE LIVER T.BODY THYROID  KIDNEY. LUNG GI-LLI
H-3 NO DATA 1.05E-07 1.05E-07 1.05E-07 - ‘1.05E-07 ‘1.05E-07 1.05E-07
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
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
C0-58 . NO DATA 7.45E-07 1.67E-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
ZN-65 .  4.84E-06.  1.54E-05 6.96E-06 NO DATA  1.03E-05 - NO DATA 9.70E-06
RB-86 : 'NO DATA .2.11E-05 9.83E-06 NO DATA : NO DATA NO DATA 4.16E-06
: 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
Y-90 . 9.62E-09 °~ NO DATA 2.58E-10 '~ NO DATA NO DATA NO DATA 1.02E-04
- Y-91 "1.41E-07 .NO DATA .'3.77E-09 °'NO-DATA  NO DATA . NO DATA . 7.76E-05
-~ ZR-95 3.04E-08. 9.75E-09 -~ 6.60E-09 NO DATA = 1.53E-08 NO DATA  3.09E-05
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
RU-103 ° 1.85E-07 NO DATA ~ 7.97E-08 = NO'DATA 7.06E-07 NO DATA - 2.16E-05
. I RU-106 2.75E-06 NO DATA '3.48E-07 '~ NO DATA - 5.31E-06 NO DATA ' 1.78E-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-127m 6.77E-06 2.42E-06 ' 8.25E-07 1.73E-06 2.75E-05 NO DATA 2.27E-05
TE-129m :1.15E-05 - 4.29E-06 1.82E-06 3.95E-06" 4.80E-05 NO DATA 5.79E-05
"1-130 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
I1-132 "2.03E-07 5.43E-07 1.90E-07 1.90E-05 -8.65E-07 NO DATA 1.02E-07
- 1-133 - 1.42E-06 2.47E-06" - 7.53E-07 = 3.63E-04° 4:31E-06 NO DATA ' 2.22E-06
SI-134 -'1.06E-07 2.88E-07° 1.03E-07 - 4.99E-06 4.58E-07 NO DATA ~2.51E-10
- T1-135 .4.43E-07 1.:16E-06 4.28E-07 ' 7.65E-05 + 1.86E-06  NO DATA 1.31E-06
.CS-134 6.22E-05 1.48E-04 1.21E-04 NO- DATA 4.79E-05 1.59E-05 2.59E-06
-C8-136 .- 6.51E-06 2.57E-05 1.85E-05 NO DATA ' 1.43E-05 1.96E-06 < 2.92E-06
¢S-137 ~ 7.97E-05 ~ 1.09E-04 7.14E-05 - NO DATA 3.70E-05 1.23E-05 - 2.11E-06
BA-140 . 2.03E-05 - 2.55E-08 1.33E-06 NO DATA 8.67E-09 1.46E-08 - “4.18E-05
CE-141 ~ 9.36E-09 6.33E-09 7.18E-10. 'NO DATA 2.94E-09°  NO DATA  ~ 2.42E-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
ND-147 6.29E-09 7.27E-09 4.35E-10- NO DATA 4.25E-09 ' NO DATA 3.49E-05
CLINTON -- UNIT #1 Rev.22'-
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TABLE 3.5-10

INPUT PARAMETERS FOR- CALCULATING RS,

Parameter Value _ Table* .
Qr (kg/day) - 50 for cow . E-3
6 for goat
U, (liters/yr) - Infant 330 E-5
- child 330 E-5
- Teen .. 400 ‘E-5.
- Adult 310 E-5
Y, (kg/m?) ' 0.7 E-15 m
Y (kg/m?) : ' 2.0 E-15
Fn(days/liter) Each stable element for cow E-1
Each stable element for goat E-2 “
r (dimensionless) . f“i,Q“fbr”radiQiodine © E-15
0.2 for particulates E-15
t, (seconds) 1.73E+05(2 days) E-15 .
ty (seconds) 7.78E+06 (90 days) =~ E-15
fs(dimensionless) 1.0 for cow " ‘ NUREG - l
1.0 for goat . 0133
Section -
5.3.1.3 ll
fb(dimensionless)- 1.0 for cow' NUREG -
1.0 for goat 0133
Section '
5.3.1.3 >

*of Regulatory Guide 1.109 unless otherwise stated
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INPUT PARAMETERS ‘FOR CALCULATING R,

. ' : TABLE 3.5-11

?
) Parameter Value . Table*
\ Ugpp (liters/yr) - Infant 0 : E-5
| - Child 41 E-5
! - Teen 65 - . E-5
L - Adult 110 E-5
‘i' Ff (days/kg) Each stable element E-1
" ts (seconds) ' 1.73E+06 (ZO‘days)J" E-15
i' tn (sedonds) ~ 7.78E+06 (90 days) E-15
l Y, (kg/m?) | 0.7 o E-15
; Yo(kg/m?) o 2.0 E-15
r (dimensionless) .. 1.0 for radioiodine : - E-15
_ , f"f Q,2fforrparti¢ulates E-15
Qs (kg/day) 500 .. .o E-3
*of Regulatory Guide 1.109
CLINTON -- UNIT #1 Rev.22 —
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+INPUT PARAMETERS FOR CALCULATING Rvijé;.

Parameter

‘U, (kg/yr) - Infant
- Child.
- Teen
- Adultnu

u®, (kg/yr) - Infant

. _ Child .
- Teen .7
- Adult -

Afﬁ (diménsionlesé)
A»fg-(diménsionless)
-tL‘(Seconds)
tn (seconds)

Y, (kg/m’)

*of Regulatory Guide 1.109 -
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TABLE 3.5-12

~ Value
"0
-26

42
64
0

520

630"

1.0
0.76 o
8.60E+04 (1 day) "

8
- 75.18E+06 (60 days)
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TABLE 3.5-13

INHALATION PATHWAY FACTORS - R';j, (INFANT)

(mrem/yr per uCi/mﬂ

. BONE LIVER T .BODY THYROID KIDNEY - LUNG . GI-LLI

ORGAN:

ISOTOPE . s

H-3 NO DATA 6.47E+02 6.47E+02 6.47E+02 6.47E+02 6.47E+02 6.47E+02
P-32 2.03E+06 1.12E+05 7.74E+04 NO DATA NO DATA NO DATA 1.61E+04
CR-51 . NO DATA NO DATA 8.95E+01 5.75E+01 1.32E+01 1.28E+04 3.57E+02
MN-54 NO DATA 2.53E+04 4.98E+03 NO DATA 4.98E+03 1.00E+06 © 7.06E+03
FE-55 " 1.97E+04 1.17E+04 3.33E+03 NO DATA NO DATA ~ 8.69E+04 1.09E+03
FE-59 . 1.36E+04 2.35E+04 9.48E+03 NO DATA NO DATA 1.02E+06 2.48E+04
CO-58 - NO DATA 1.22E+03 1.82E+03 NO 'DATA NO DATA 7.77E+05 1.11E+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
ZN-65 1.93E+04 6.26E+04 3.11E+04 NO DATA 3.25E+04 6.47E+05 5.14E+04
‘RB-86 NO DATA 1.90E+05 8.82E+04 NO DATA NO DATA NO DATA 3.04E+03
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
Y-90 3.29E+03 NO DATA 8.82E+01 NO DATA NO DATA 2.69E+05 1.04E+05
Y-91 5.88E+05 NO DATA . -. 1.57E+04 - "NO DATA NO DATA 2.45E+06 7.03E+04
ZR-95 1.15E+05 2.79E+04 2.03E+04 NO DATA 3.11E+04 1.75E+06 2.17E+04
NB-95 1.57E+04 6.43E+03 3.78E+03 NO DATA 4.72E+03 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-99m 1.40E-03 2.88E-03 3.72E-02 NO DATA 3.11E-02 8.11E+02 2.03E+03
RU-103 2.02E+03 NO DATA 6.79E+02 NO DATA ' 4.24E+03 5.52E+QS 1.61E+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 4.47E+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-129m 1.41E+04 6.09E+03 2.23E+03 5.47E+03 3.18E+04 1.68E+06 6.90E+04
I-130 6.39E+03 1.39E+04 5.57E+03 1.60E+06 1.53E+04 NO DATA 1.99E+03
I-131 3.79E+04 4.44E+04 1.96E+04 1.48E+07 5.18E+04 NO DATA 1.06E+03
I-132 1.69E+03 3.54E+03 1.26E+03 1.69E+05 3.95E+03 NO DATA 1.90E+03
I-133 1.32E+04 1.92E+04 5.60E+03 3.56E+06 2.24E+04 NO DATA 2.16E+03
I-134 9.21E+02 1.88E+03 6.65E+02 4.45E+04 2.09E+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 1.35E+05 5.29E+04 NO DATA 5.64E+04 1.18E+04 1.43E+03
CsS-137 5.49E+05 6.12E+05 4 .55E+04 NO DATA 1.72E+05 7.13E+04 1.33E+03
BA-140 5.60E+04 5.60E+01 2.90E+03 NO DATA 1.34E+01 1.60E+06 3.84E+04
CE-141 2.77E+04 1.67E+04 1.99E+03 NO DATA 5.25E+03 5.17E+05 2.16E+04
CE-144 3.19E+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 4.33E+05 3.72E+04
ND-147 7.94E+03 8.13E+03 5.00E+02 NO DATA 3.15E+03 3.22E+05 3.12E+04
CLINTON -- UNIT #1 : Rev.22 —
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INHALATION . PATHWAY FACTORS Ri4a (CHILD)
(mrem/yr per uCi/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 . 1.12E+03 1.12E+03 1.12E+03
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 .29E+04 9.51E+03 - NO DATA 1.00E+04 1.58E+06 2.29E+04
FE-55 4.74E+04 . 2.52E+04 _ 7.77E+03 NO DATA ‘NO DATA . 1.11E+05 . 2.87E+03
FE-59 2.07E+04 3.34E+04. -1.67E+04 NO DATA -NO DATA. . 1.27E+06 7.07E+04
CcO-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 .- 2.26E+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
“ZN-65 4.26E+04 ~ 1.13E+05_. ~7.03E+04 NO DATA . 7.14E+04. .9.95E+05 1.63E+04
RB-86 NO DATA 1.98E+05 -1.14E+05 .NO DATA NO DATA ° .NO-DATA '7.99E+03
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 < 6.44E+06  NO DATA NO DATA ... 1.48E+07 -3.43E+05
- Y-90 _4.11E+03 NO DATA - 1.11E+02 . NO DATA - NO DATA . 2.62E+05 2.66E+05
Y-91 9.14E+05 NO DATA . :.2.44E+04: NO DATA ‘' NO DATA '2.63E+06  1.84E+05
ZR-95 " 1.90E+05. 4.18E+04 ,3.70E+04- NO DATA. . 5.96E+04 ' 2.23E+06 6.11E+04
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 - . 3.92E+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
RU-103 2.79E+03 NO DATA , 1.07E+03 . NO DATA 7.03E+03 . 6.62E+05 4.48E+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 - 2.12E+04  5.48E+06 1.00E+05
TE-125m 6.73E+03  2.33E+03 .. 9.14E+02 1.92E+03 - NO DATA 4.77E+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-129m 1.92E+04 6.85E+03 - 3.04E+03 6.33E+03 5.03E+04 1.76E+06. 1.82E+05
.I-130 8.18E+03 1.64E+04: 8,44E+03 1.85E+06 2.45E+04 NO.DATA 5.11E+03
I-131 4.81E+04 4.81E+04° 2.73E+04 .1.62E+07 7.88E+04 NO DATA - 2.84E+03
1-132 2.12E+03- 4.07E+03 1.88E+03. 1.94E+05 . 6.25E+03  .NO. DATA 3.20E+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 1.17E+03  2.16E+03 9.95E+02  5.07E+04 - 3.30E+03 NO DATA  9:54E+02
1-135 4.92E+03 _ 8:73E+03  4.14E+03  7.92E+05 1.34E+04 NO DATA : 4.44E+03
©$-134 6.51E+05  1.01E+06 2.25E+05 .NO DATA 3.30E+05 .1:21E+05 3.85E+03
0S-136 6.51E+04- ., 1.71E+05 1.16E+05 NO-DATA '9.55E+04,. . 1,45E+04 - 4.18E+03
CS-137 9.70E+05  -.8.25E+05 1.28E+05 NO DATA : 2.82E+05 .. 1.04E+05 3.62E+03
-BA-140 7.40E+04 6.48E+01 4.33E+03 NO DATA 2.11E+01 = 1.74E+06 - 1.02E+05
CE-141 3.92E+04. . 1.95E+05 -2.90E+03 NO DATA 8.55E+03 © 5:44E+05 5.66E+04
CE-144 6.77E+06 2.12E+06 3.61E+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
ND-147 1..08E+04 8.73E+03 6.81E+02 NO DATA  4.81E+03 . 3.28E+05 - '8.21E+04
CLINTON -- UNIT #1 Rev.22 -
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TABLE 3.5-15

(mrem/yr per uCi/mﬂ

R"ija

(TEEN)
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ORGAN: . BONE ‘LIVER T'.BODY THYROID - KIDNEY LUNG GI-LLI
ISOTOPE ) L , 4 )
H-3 .NO DATA. 1.27E+03 '1.27E+03 1.27E+03 1.27E+03 1.27E+03 1.27E+03
P-32 "1.89E+06 1.10E+05 = 7.16E+04 NO DATA  NO DATA ' 'NO DATA 9.28E+04
CR-51 .: NO DATA.  NO DATA 1.35E+02 7:50E+01- '3.07E+01 "2.10E+04 3.00E+03
MN-54 -7 - NO .DATA. 5.11E+04 8.40E+03 NO DATA =~ 1.27E+04 1.98E+06 6.68E+04
FE-55 : .- /3.34E+04- " 2.38E+04 5.54E+03 NO DATA - - NO DATA - -1.24E+05 6.39E+03
FE-59 1.59E+04- -3.70E+04 - 1.43E+04. NO DATA - -NO DATA 1.53E+06. © 1.78E+05
CO-58 NO DATA 2.07E+03 - 2.78E+03 'NO DATA: NO DATA 1.34E+06 9.52E+04
CO-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 3.07E+05 1.42E+04
© ZN-65 . 3786E+04° 1.34E+05 6.24E+04 NO DATA - '8.64E+04 1.24E+06 4.66E+04
" RB-86 NO DATA ... 1.90E+05 -8.40E+04 NO DATA~  'NO DATA ‘NC DATA 1.77E+04
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
Y-90 2.98E+03 - 'NO DATA 8.00E+01 : NO DATA - NO DATA - 2.93E+05 5.59E+05
Y-91 6 .61E+05 NO DATA . 1.77E+04+ 'NO DATA  NO DATA 2.94E+06 4.09E+05
ZR-95 1.46E+05 . 4.58E+04° 3.15E+04' NO DATA 6.74E+04 2.69E+06 1.49E+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  4.11E+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
" RU-103 2.10E+03 ° NO DATA  8.96E+02 - ‘' NO DATA 7.43E+03 7.83E+05 1.09E+05
.~ 'RU-106 9.84E+04  NO DATA 1.24E+04 NO_ DATA . 1.90E+05 1.61E+07  9.60E+05
"J.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 1.66E+06. - 1.59E+05
TE-129m . - 1.39E+04 . 6.58E+03 2.25E+03° 4.58E+03-° 5.19E+04 1.98E+06 - 4.05E+05
. I-130 6.24E+03 1.78E+04 7.17E+03 1.49E+06°  2.75E+04  NO 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
TI-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 2705E+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 3.70E+03° '9.44E+03 - 3.49E+03 '6.21E+05 1.49E+04 NO DATA ' 6.95E+03
CS-134 . 5.02E+05 1.12E+06 5.49E+05 NO DATA 3.75E+05 ' 1.46E+05 - 9.76E+03
CS-136 -° 5.15E+04° 1.94E+05 - 1.37E+05 NO DATA 1.10E+05 1.78E+04 . 1.09E+04
. CS-137 6.70E+05 . 8.48E+05 .. 3.11E+05 NO DATA ‘ 3.04E+05-° 1.21E+05 8.48E+03
~BA-140 5.47E+04 - 6.70E+01 3.52E+03 NO DATA ‘2.28E+01 2.03E+06 -2.29E+05
‘CE-141 - '2.84E+04° ''1.90E+04 - 2.17E+03 NO DATA . 8.88E+03" '6.14E+05 1.26E+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 1.34E+04. 5.31E+03 6.62E+02 NO DATA 3.09E+03 - 4.83E+05 2.14E+05
- ND-147 7.86E+03  8.56E+03 5.13E+02° <NO DATA 5.02E+03° . 3.72E+05 1.82E+05
CLINTON -- UNIT #1 Rev.22 -
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INHALATION PATHWAY FACTORS R‘ija (ADULT)
(mrem/yr per uCi/mﬂ

ORGAN:  BONE "LIVER T .BODY THYROID  KIDNEY LUNG GI-LLI
ISOTOPE ' -

H-3 NO. DATA 1.26E+03 "1.26E+03 .1.26E+03 1.26E+03 1.26E+03 1.26E+03
P-32 1.32E+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
FE-55 2.46E+04 1.70E+04 - 3.94E+03 NO DATA- -NO DATA  7.21E+04 . 6.03E+03
FE-59 1.18E+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
CO-60 NO DATA  1.15E+04- 1.48E+04 NO DATA NO DATA - 5:97E+06°: 2.85E+05
NI-63 4.32F+05 3.14E+04 .  1.45E+04 NO DATA  NO DATA . 1.78E+05 :1.34E+04
ZN-65 3.24E+04 1.03E+05. . 4.66E+04 NO DATA + 6.90E+04.: 8.64E+05. 5.34E+04
RB-86 NO DATA 1.35E+05 .5.90E+04 NO DATA - NO DATA . NO DATA -1.66E+04
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" S.60E+06 7.22E+05
Y-90 2.09E+03 NO DATA.. .5.61E+01: NO DATA NO DATA. 1.70E+05 .5.06E+05
Y-91 4.62E+05 NO DATA - .- 1.24E+04. NO DATA- NO DATA . 1.70E+06 3.85E+05
ZR-95 1.07E+05 3.44E+04 .:2.33E+04 NO DATA .. 5.42E+04 " 1.77E+06 1.50E+05
NB-95 1.41E+04 7.82E+03. :: 4.21E+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
RU-103 1.53E+03 NO DATA: - 6.58E+02 NO DATA  5.83E+03 5.05E+05 1.10E+05
RU-106 6.91E+04 NO DATA®  8.72E+03 NO DATA - 1.34E+05 9.36E+06 9.12E+05
AG-110m 1.08E+04 1.00E+04 . 5.94E+03 - NO DATA  1.97E+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.  1.57E+03 3.29E+03 4.58E+04 " 9.60E+05 1.50E+05
TE-129m 9.76E+03 4.67E+03 . 1.58E+03 3.44E+03  3.66E+04 1.16E+06 3.83E+05
I-130 . 4.58E+03 1.34E+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 1.16E+03 3.26E+03 1.16E+03 1.14E+0S5 . 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 6.44E+02 © 1.73E+03 ., 6.15E+02 2.98E+04 2.75E+03 'NO DATA - 1.01E+00
1-135 2.68E+03 6.98E+03 2.57E+03 4.48E+05. 1.11E+04 NO DATA  .5.25E+03
CS-134 3.73E+05 8.48E+05 7.28E+05° NO DATA . 2.87E+05 . 9.76E+04 :1.04E+04
CS-136 3.90E+04. 1.46E+05 1.10E+05. NO DATA  8:56E+04 - 1.20E+04. 1.17E+04
CS-137. 4.78E+05  6.21E+05 4.28E+05 NO DATA 2.22E+05 7.52E+04 . 8.40E+03
BA-140 3.90E+04 4.90E+01 2.57E+03 NO DATA - 1.67E+01 1.27E+06 . 2.18E+05
CE-141 1.99E+04 1.35E+04 '1.53E+03 NO'DATA -6.26E+03 3.62E+05 - '1.20E+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
ND-147  5.27E+03 6.10E+03 3.65E+02 NO DATA  3.56E+03 . .2.21E+05 1.73E+05
CLINTON -- UNIT #1 Rev.22 —
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TABLE 3.5-17
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ORGAN : BONE LIVER T.BODY THYROID - - KIDNEY LUNG GI-LLI
ISOTOPE , L
H-3 * NO DATA ~ - .2.38E+03* 2.38E+03* 2.38E+03* <2.38E+03* 2.38E+03* 2.38E+03*
P-32 1.60E+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 2.29E+04  2.04E+05 4.69E+06
MN-54- - NO DATA 3.90E+07  8.84E+06 NO DATA ~ 8.64E+06  NO DATA 1.43E+07
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
ZN-65 '  5.55E+09 1.91E+10 8.78E+09 'NO DATA - 9.23E+09 NO DATA 1.61E+10
RB-86 “NO-DATA' .. 2.23E+10. ~1.10E+10  NO DATA NO DATA NO DATA - 5.70E+08
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
Y-90 6.83E+02 -. NO DATA. . -1.83E+01 NO DATA  NO DATA NO DATA 9.43E+05
Y-91 7.33E+04 NO DATA' - '1.95E+03'  NO DATA NO DATA - NO DATA 5.26E+06
ZR-95 6.82E+03 1.66E+03. :1.18E+03 . .NO DATA 1.79E+03  NO DATA - 8.28E+05
NB-95 . 5.93E+05 2.44E+05 . 1.41E+05’ . -NO DATA 1.75E+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-99m 2.75E+01 = . 5.66E+01 ' .7.29E+02 ~NO DATA 6.09E+02  2.96E+01 1.64E+04
. RU-103 8.67E+03 NO DATA.  2.92E+03 ' ~NO DATA 1.81E+04  NO DATA - 1.06E+05
‘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 . 1.51E+08 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° 1.04E+09  NO DATA 1.70E+08
TE-129m 5.56E+08 1.91E+08  8.56E+07  2.14E+08  1.39E+09  NO DATA 3.32E+08
I-130 3.53E+06 - : '7.76E+06 . 3.12E+06  8.70E+08° - 8.53E+06  NO DATA 1.66E+06
'T-131 2.71E+09 . - -3.19E+09  1.40E+09 -1.05E%+12 - 3.73E+09 ° NO DATA 1.14E+08
T-132 1.43E+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  1.55E+07  9.60E+09- - 6.21E+07  NO DATA 8.93E+06
. I-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 8.18E+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 - 2.31E+09 _ 4.73E+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
BA-140 2.45E+08 '2.45E+05 - 1.26E+07 = NO DATA 5.72E+04  1.50E+05 5.92E+07
CE-141 4.34E+04 2.65E+04 3.12E+03 ° NO DATA 8.17E+03°~ NO DATA 1.37E+07
CE-144 2.34E+06 - 9.56E+05 ° 1.31E+05 NO DATA  3.87E+05 NO DATA 1.34E+08
PR-143 1.49E+03 5.56E+02  7.37E+01  NO DATA 2.07E+02 "NO DATA 7.85E+05
ND-147 8.79E+02 9.03E+02 . 5.53E+01° NO DATA 3.48E+02 - NO DATA 5.72E+05
*mrem/yr per },LCi/m3
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*mrem/yr per WUCi/m’

CLINTON -- UNIT #1

12/09

CoOW MILK PATHWAY FACTORS R7i5a (CHILD)
(mzmrem/yr per uCi/sec) II
ORGAN:  BONE - LIVER T.BODY THYROID KIDNEY ..LUNG . GI-LLI
ISOTOPE ‘ i S
H-3 NO DATA 1.57E+03* 1.57E+03* 1.57E+03* 1.57E+03* = 1.57E+03* .1.57E+03* ll
P-32 7.79E+10 - 3:64E+09  3.00E+09  NO DATA. NO DATA . . NO DATA 2.15E+09
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
FE-55 1.12E+08. 5.94E+07  1.84E+07  NO DATA NO DATA  3.36E+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
CO-58 NO DATA - 1.21E+07  3.71E+07 NO DATA NO DATA - NO DATA" 7.08E+07
CO-60 NO DATA 4.32E+07. . 1.27E+08  NO DATA ‘NO DATA. . NO.DATA: 2.39E+08
NI-63 2.97E+10 1.59E+09 . .1.01E+09 - NO DATA NO DATA NO DATA =~ 1.07E+08
" ZN-65 4.13E+09  1.10E+10 .  6:83E+09 NO DATA . 6.92E+09 _ NO DATA 1.93E+09
RB-86 NO DATA 8.78E+09 . 5.40E+09  NO DATA . NO DATA . NO‘DATA 5.65E+08
SR-89 6.63E+09 NO DATA . 1.89E+08 . 'NO DATA ~* NO.DATA . NO DATA 2.57E+08 |m
SR-90  1.12E+11. NO DATA . . :2.84E+10 . NO DATA : . NO DATA . . NO DATA 1.51E+09
Y-90 '3.23E+02  NO DATA . - 8.65E+00 - NO ‘DATA ~~. NO. DATA ' - NO DATA 9.20E+05
Y-91 3.90E+04 NO DATA - ' /.1.04E+03 NO DATA -~ NO DATA NO' DATA 5.20E+06
. ZR-95 3.84E+03  8.44E+02 '/ 7.51E+02 .. NO DATA . 1.21E+03 NO DATA . 8.80E+05 I'
- NB-95 . 3.18E+05 1.24E+05 _~.8.84E+04 .. NO DATA . 1.16E+05 . NO DATA 2.29E+08
MO-99 NO DATA 8.15E+07 * - 2.02E+07. _NO DATA 1.74E+08  NO DATA 6.74E+07
TTC-99m - 1.32E+01  2.58E+01 - ..4.28E+02  NO DATA 3.75E+02 - 1.31E+01 1.47E+04
RU-103 4.29E+03- NO DATA . . 1.65E+03° ~NO DATA - 1.08E+04 NO DATA '1.11E+05 l
RU-106. 9.25E+04 NO DATA - . 1.15E+04 . NO DATA ° - 1.25E+05  NO.DATA 1.44E+06
AG-110m 2.09E+08  1.41E+08 ' 1.13E+08 NO DATA . . -2.63E+08 NO DATA. 1.68E+10
. TE-125m 7.39E+07  2.00E+07 . 9.85E+07 " 2.07E+07  NO DATA NO DATA 7.13E+07
TE-127m 2.08E+08 5.61E+07. - 2.47E+07  4.98E+07 5.94E+08 NO DATA 1.69E+08 I
TE-129m 2.71E+08  7.58E+07: _ 4.21E+07 . 8.74E+07  7.97E+08  NO DATA 3.31E+08
1-130 1.72E+06°  3.47E+06: -1.79E+06 ~ 3.82E+08 5.19E+06  NO DATA 1.62E+06
. I-131 1.30E+09  1.31E+09 . 7.44E+08 . 4.33E+11  2.15E+09  -NO- DATA 1.17E+08
TI-132°  6.91E-01  1.27E+00 5.84E-01  5.89E+01  1.94E+00 NO DATA 1.49E+00 ﬂ
. .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 1.49E-11 . 6.77E-12 3.38E-10 2.25E-11 NO DATA .. 9.75E-12
T-135 5.43E+04 . 9.77E+04 . 4.62E+04  8.56E+06. 1.50E+05  NO DATA 7.44E+04
CS-134 . 2.27E+10. ; 3.72E+10  7.85E+09 . NO DATA 1.15E+10 - -4.14E+09 :2.01E+08 u
. CS-136  1.01E+09 2.78E+0S - 1.80E+09  NO DATA 1.48E+09  2.21E+08 . 9.76E+07
CS-137 -3.23E+10 . 3.09E+10  4.56E+09.- NO. DATA 1.01E+10  3.63E+09  1.94E+08
BA-140 . 1.18E+08 . 1.03E+05- .6.84E+06  NO. DATA 3.37E+04 . 6.12E+04. .5.94E+07 l
. CE-141 - 2.19E+04  .1.09E+04  1.62E+03. .NO DATA 4.78E+03 - NO DATA . '1.36E+07 ‘
"CE-144 1.63E+06 . 5.10E+05 8.68E+04 - NO DATA.. 2.82E+05 . NO DATA 1.33E+08
PR-143  7.19E+02- 2.16E+02 3.57E+01 NO DATA  -1.17E+02 NO DATA . -7.76E+05
ND-147 . 4.44E+02  3.59E+02 2.78E+01. NO DATA 1.97E+02- NO DATA - 5.69E+05 '
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TABLE 3.5-19

‘COW MILK PATHWAY FACTORS - R, (TEEN)

(m’mrem/yr per pci) -

3 .

—————

ORGAN: BONE LIVER T .BODY THYROID ~ KIDNEY .LUNG GI-LLI
ISOTOPE , , ) L .
H-3- .~ NO DATA 9.92E+02* S.92E+02* '~ 9.92E+02* :.9.92E+02* 9.92E+02* 9. 92E+02*
P-32 .- . 3.15E+10 1.95E+09 1.22E+09 NO DATA’ ‘NO DATA  NO DATA 2.64E+09
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 1.40E+07 2.78E+06 NO DATA : 4.19E+06  NO DATA 2.88E+07
FE-55 =~ 4.46E+07 3.16E+07 7.38E+06 NO DATA ' NO DATA 2.01E+07 1.37E+07
FE-59° - 5.18E+07 . 1.21E+08 4.67E+07 NO -DATA - '~ NO DATA 3.81E+07 2.68E+08
CO-58 - . NO. DATA  7.98E+06 1.84E+07 NO DATA - -'NO DATA - NO DATA 1.10E+08
CO-60 - +. NO DATA: 2.78E+07 6.26E+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
ZN-65 . 2.11E+09 7.32E+09 3.41E+09 'NO DATA. ~ 4.68E+09 NO DATA 3.10E+09
RB-86 - - " NO.DATA - . 4.74E+09. .. 2.23E+09 NO DATA:' - NO DATA  NO DATA 7.01E+08
SR-89 ° " 27.68E+09.. NO DATA ' ' 7.67E+07 - NO DATA * - NO DATA NO' DATA 3.19E+08
SR-90 6.62E+10 .- NO DATA . 1.64E+10 NO DATA -~ NO DATA NO DATA - 1.86E+09
Y-90 © 1:31E+02° ~NO'DATA * - 3:53E+00 : NO 'DATA *~ NO DATA NO DATA 1.08E+06
Y-91 . 1.58E+04 . NO DATA . .4.24E+02 NO DATA - NO DATA NO DATA 6.48E+06
ZR-95 . 1.65E+03 - 5.20E+02 .3/58E+02 NO DATA - 7.65E+02 NO DATA 1.20E+06
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
.. *RU-103. 1.81E+03 ‘NO DATA = -7.73E+02 - NO DATA ' 6.37E+03 NO DATA 1.51E+05
- _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 ' 8:41E+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-129m - 1.10E+08 - 4.09E+07 1.74E+07 3.56E+07 4.61E+08 NO DATA 4.14E+08
© I-130 - 7.33E+05 -2.12E+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 ~'1.20E+00 NO DATA 3.31E-01
. I-133 ' 7.06E+06 1.20E+07 3.65E+06 1.67E+09 ~ 2.10E+07 NO DATA 9.06E+06
T I-134 3.34E-12 8.86E-12 3.18E-12 1.48E-10 ~1.40E-11 NO DATA 1.17E-13
. - I-135 2.29E+04 ..5.90E+04' - 2.19E+04 3.80E+06- - 9.32E+04 NO DATA - - 6.54E+04
. 0S-134 9.79E+09 -+ 2.30E+10." 1.07E+10 - NO DATA - 7.32E+09 2.80E+09 ' 2.87E+08
. C8-136 . 4.48E+08 ' 1.76E+09 1.18E+09 ‘NO DATA  9.59E+08 1.51E+08 '~ 1.42E+08
. C8-137. 1.33E+10 1.77E+10 6.18E+09 NO DATA 6.03E+09 - 2.34E+09 2.52E+08
- BA-140 4.85E+07 5.95E+04- 3.13E+06 = NO DATA 2.02E+04  4.00E+04 7.49E+07
_ CE-141 8.88E+03 . 15.93E+03 6.81E+02° NO DATA 2.79E+03 .- NO DATA 1.70E+07
' " CE-144 . 6.61E+05 2.73E+05 3.55E+04 NO DATA - 1.63E+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
ND-147 1.81E+02 1.97E+02 1.18E+01 - NO DATA 1.16E+02 . NO DATA 7.10E+05

*mrem/yr per MCi/m’
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TABLE 3.5-20

C

(nﬁmrem/yr per UCi/sec)

ORGAN : BONE - " LIVER - T.BODY THYROID KIDNEY " LUNG CGI-LLI
ISOTOPE , ' :
H-3 NO DATA’ 7.62E+02*% 7.62E+02* 7.62E+02* 7.62E+02% " 7.62E+02* 7.62E+02*
P-32 1.71E+10 21.06E+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
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 6.89E+07 - ' 2.68E+07 NO DATA NO DATA 1.95E+07  2.33E+08
CO-58 NO DATA  4.72E+06 . 1.06E+07. NO DATA NO DATA ::NO:DATA 9.57E+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 4.67E+08: 2.26E+08 NO DATA NO DATA "NO .DATA . 9.74E+07
ZN-65 1.37E+09 4.37E+09° 1.98E+09 - NO DATA - 2.93E+09 . .'NO DATA 2 .75E+09
RB-86 NO DATA 2.60E+09" 1.21E+09 NO DATA "NO DATA . = NO DATA 5.12E+08
SR-89 1.45E+09 .NO DATA .~. 4.16E+07. ,Z 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
Y-90 7.10E+01 NO DATA: 1.90E+00 NO° DATA™ " NO-DATA . NO DATA 7.53E+05
Y-91 8.60E+03 NO.DATA. . 2:30E+02, NO _DATA . -NO DATA . NO DATA 4.73E+06
ZR-95 9.45E+02 3.03E+02. [ 2.05E+02 ' : NO' DATA 4.76E+02 NO DATA 9.61E+05
NB-95 8.25E+04 4.59E+04 2.47E+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
RU-103 1.02E+03 NO DATA -  4:39E+02  NO DATA ~ 3.89E+03 NO DATA ... 1.19E+05
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+07 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-129m ~ 6.01E+07 2.24E+07. 9.52E+06 2.07E+07 =~ 2.51E+08 NO DATA 3:03E+08
I-130 4.16E+05 1.23E+06 4.84E+05 1.04E+08. 1.91E+06 .NO DATA 1.06E+06
I-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 4.40E-01  1.54E-01 1.54E+01 ~7.02E-01 - NO DATA 8.27E-02
I-133. 3.86E+06 6.72E+06 2.05E+06. 9.87E+08 1.17E+07 NO DATA 6. 04E+06
I-134 1.89E-12 .5.13E-12 1.83E-12 - 8.88E-11 8:15E-12 NO DATA 4.47E-15
I-135 1.29E+04 3.39E+04 1.25E+04 - * 2.23E+06 5.43E+04. NO DATA 3.83E+04
CS-134 5.67E+09 . 1.35E+10 1.10E+10 NO DATA - 4.37E+09 --1.45E+09- 2.36E+08
CS-136 2.64E+08 1.04E+09 7.49E+08 . NO DATA 5.79E+08 7.94E+07 1.18E+08
Cs-137 7.39E+09 . ‘1.01E+10 6.62E+09 - NO DATA 3., 43E+09 1..14E+09 1.96E+08
" BA-140 2.72E+07.. 3.42E+04. © 1.78E-06 . NO DATA 1.16E+04 1.96E+04.- 5.60E+0Q7
CE-141 4.84E+03 3.27E+03 3.71E+02 . .. NO DATA 1.52E+03 - NO.DATA 1.25E+07
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
ND-147 9 1.09E+02 6.53E+00 NO DATA 6.38E+01 NO.DATA 5.24E+05

.44E+01

*mrem/yr per uCi/m3

CLINTON -- UNIT #1

12/09
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TABLE 3.5-21

GOAT MILK PATHWAY FACTORS - Rcija* (INFANT)

(nfmrem/yr per HCi/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*
P-32 - 1.90E+11  1.12E+10  7.46E+09 NO DATA ' ' 'NO DATA NO DATA 2.58E+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 - - '1.04E+06  NO DATA 1.72E+06
FE-55 .. :1.75E+06  1.13E+06  3.02E+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 1.50E+06  2.43E+06
CO-58 . NO DATA '2.90E+06  7.24E+06 °~ NO DATA - NO DATA NO DATA 7.23E+06
CO-60 - .NO'DATA . 1.06E+07 . 2.49E+07 - NO DATA ' -- 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
. ZN-65 ' 6.64E+08 . 2.28E+09  1.05E+09 NO DATA -  1.10E+09 NO DATA 1.92E+09
RB-86 ~~ NO DATA" ' .2.65E+09 - 1.31E+09 NO DATA -’ NO DATA - NO DATA 6.79E+07
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
¥Y-90 - - 8.19E+01° ~NO DATA- : .2.19E+00 ~ 'NO!DATA - - NO DATA - NO DATA 1.13E+05
Y-91 ' . 8.78E+03 . :NO DATA . " 2:34E+02 ~ NO DATA - NO DATA NO DATA . . 6.29E+05
ZR-95 8.16E+02 .~ 1.99E+02. ..-1.41E+02 .NO-DATA 2.14E+02  NO DATA - 9.90E+04
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-99m  3.26E+00 °~ 6.73E+00 8.67E+01 . NO DATA: 7.24E+01  3.52E+00  1.96E+03
RU-103 1.04E+03 * NO DATA-  3.47E+02 ' NO DATA - 2.16E+03  NO DATA 1.26E+04
' _RU-106 2.28E+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  1.67E+07 ° 6.10E+06  1.46E+07 - 1.24E+08  NO DATA 2.03E+07
* TE-129m: 6.68E+07  2.29E+07  1.03E+07  2.57E+07 - 1.67E+08 NO DATA 3.99E+07
+.1-130 -~ 4.22E+06 . 9.28E+06  3.73E+06  1.04E+09° 1.02E+07 NO DATA -  1.99E+06
I-131 : 3.25E+409  3.83E+09 - 1.69E+09  1.26E+12  4.48E+09 NO DATA ' .1.37E+08
I1-132 ..1.73E+00 - "3.50E+00 - 1.25E+00 1.64E+02 ° 3.91E+00 NO DATA 2.84E+00
1-133 4.34E+07  6.32E+07 . 1.85E+07 ' '1.15E+10 ~ 7.43E+07 ~ NO DATA -~  1.07E+07
1-134 % 1.97E-11  4.04E-11  1.44E-11 . 9.42E-10 - 4.52E-11 NO DATA"  4.18E-11
I-135 . . 1.36E+05 - 2.70E+05 . 9.85E+04  2.42E+07 - 3.01E+05 NO DATA - 9.77E+04
....C8-134- - 1.09E+11. 2.04E+11 = 2.06E+10 ~ NO DATA  5.25E+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, 2.64E+08
. C8-137 1.54E+11 - "1.80E+11  1.28E+10 NO DATA - -4.84E+10 '1.96E+10- -5.63E+08
BA-140 2.87E+07 . 2.87E+04 - 1.48E+06 = NO DATA  6.:82E+03: - 1.76E+04  7.06E+06
CE-141 . 5.20E+03° 3.17E+03 3.73E+02 ' 'NO DATA 9.78E+02 - °NO DATA ‘1.64E+06
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 9.40E+04
. ND-147 ~ 1.06E+02 .. 1.08E+02 " 6.65E+00 ' NO DATA 4.18E+01 _ NO DATA 6.88E+04

*mrem/yr per uCi/m3
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GOAT MILK PATHWAY FACTORS - R'ija (CHILD)
(mzmrem/yr per uCi/sec)
ORGAN: BONE + LIVER T.BODY THYROID KIDNEY .LUNG GI-LLI
ISOTOPE T ' ‘
H-3 NO DATA . 3.20E+403* 3.20E+03* . 3.20E+03* 3.20E+03* .3.20E+03* 3.20E+03* 1'
 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 1.85E+03 , 1.24E+04  6.47E+05
MN-54 NO DATA . 2.51E+06 . 6.70E+05  NO DATA 7.05E+05 ~ NO' DATA 2.11E+06
FE-55 1.45E+06 .7.65E+05 - 2.38E+05  NO DATA NC 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
CO-58 NO DATA  .1.46E+06. 4.46E+06 NO DATA NO DATA . NO DATA 8.49E+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 NC ‘DATA . - NO DATA 1.28E+07
ZN-65 . 4.96E+08 1.32E+09 - - 8.22E+08. NO DATA . 8.33E+08 NO DATA 2.32E+08
RB-86 NO DATA  1.05E+09 ., 6.47E+08 .:NO DATA ;: .NO DATA . NO' DATA 6.77E+07
SR-89 1.39E+10 NO DATA - 3.96E+08 NO DATA NO.DATA - NO DATA 5.37E+08 ﬂ
SR-90 2.35E+11 NO DATA < -5.95E+10 NO DATA . -NO DATA. . NO DATA 3.16E+09
Y-90 3.86E+01  NO DATA .::1.03E+00  NO DATA .: NO DATA -..NO DATA 1.10E+05
Y-91 4.67E+03- NO DATA . -,.1.25E+02 . NO DATA .. NO DATA - NO DATA 6.22E+05
ZR-95 4.58E+02 _ 1.01E+02°° . 8.97E+01-. -NO DATA . 1.44E+02 NO DATA" 1.05E+05 I
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~9Sm 1.58E+00, - 3.10E+00 - ‘5713E+01. .NO DATA 4.50E+01  1.57E+00  1.76E+03
RU-103 = 5.10E+02 NO DATA _ -1.96E+02  NO DATA 1.28E+03 . NO DATA 1.32E+04 II
. 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 I
“TE-129m  3.24E+07  9.06E+06, .5.03E+06. 1.05E+07 - 9.52E+07 NO DATA 3.96E+07
I-130 2.06E+06 - 4.17E+06  2.15E+06 4.59E+08  6.23E+06 . NO DATA 1.95E+06
I-131 1.56E+09 . -1.57E+09. '8.94E+08 = 5.20E+11  '2.58E+09 .NO DATA 1.40E+08
I-132 8.32E-01 1.52E+00  7.03E-01  7.09E+01 2.34E+00  NO DATA 1.80E+00 Il
. 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" “1.77E-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
©s-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. ° 8.33E+09 5.39E+09 . NO DATA 4:44E+09 . 6.62E+08  2-.93E+08
Cs8-137 9.65E+10  9.23E+10 1.36E+10. NO DATA . 3.01E+10 '1.08E+10. ©5.78E+08
BA-140  1.40E+07  1.22E+04 8.15E+05  NO DATA 3.98E+03 : 7.29E+03 _ 7.07E+06 n
CE-141°  2.62E403  1.31E+03 1.94E+02. NO DATA '5.73E+02 . NO DATA 1.63E+06
CE-144 1.94E+05  6:10E+04 . - 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
ND-147  5.33E+01  4.32E+01 3.34E+00 NO DATA - . 2.37E+01 - NO DATA 6.84E+04 l
*mrem/yr per uCi/m3 I
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TABLE 3.5-23

.GOAT MILK PATHWAY FACTORS - RS, (TEEN)

(nfmrem/yr per uCi)

ORGAN:  BONE LIVER . T.BODY “THYROID - KIDNEY LUNG GI-LLI
ISOTOPE . .
H-3 - "NO DATA - 2.02E+03* 2.02E+03* 2.02E+03* - 2.02E+03* 2.02E+03* 2.02E+03*
P-32 3.78E+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 9.98E+05
MN-54 ¢ NO DATA 1.68E+06 3.32E+05 NO DATA  5.00E+05  NO DATA 3.44E+06
FE-55 - 5.79E+05 4.11E+05 9.57E+04  NO DATA  NO DATA 2.60E+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
CO-58 - -NO-DATA 9.51E+05 2.19E+06 NO DATA  NO DATA NO DATA 1.31E+07
C0-60 . .. NO ‘DATA 3.32E+06 7.47E+06 - NO DATA  NO DATA NO DATA 4.32E+07
NI-63  :1.42E+09- -1.00E+08  4.81E+07 NO DATA .. °“ NO DATA NO DATA 1.60E+07
ZN-65 - 2.52E+08 8.76E+08 4.09E+08 NO DATA '~ 5.61E+08 NO DATA 3.71E+08
RB-86 ~ 'NO DATA .. 5.66E+08 - 2.66E+08 NO DATA -"~ NO DATA  NO DATA 8.38E+07
SR-89 ' 5.59E+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
Y-90 1.56E+01 -NO DATA ---+4.21E-01 ' NO DATA - NO DATA ~ NO DATA 1.29E+05
Y-91 1.89E+03-. NO DATA . 5.07E+01- - NO DATA NO DATA NO DATA 7..75E+05
ZR-95  1.98E+02  6.24E+01 ' -4.29E+01  NO DATA ' 9.17E+01  NO DATA 1.44E+05
NB-95 1.69E+04 9.37E+03 5.16E+03 ° NO- DATA 9.08E+03  NO DATA 4.01E+07
©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
~+ RU-103  2.17E+02° NO DATA 9.27E+01- ** NO DATA -~ 7.64E+02  NO DATA 1.81E+04
:° 'RU-106" 4.47E+03  NO DATA  5.63E+02 ° .NO DATA. 8.62E+03 NO DATA - 2-14E+05
AG-110m. 1.15E+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
TE-127m. 1.01E+07 3.57E+06 . 1.20E+06 2.39E+06° . -4.08E+07 NO DATA ° ..2.51E+07
. TE-129m 1.32E+07 - 4.89E+06° 2.08E+06 4.25E+06 ~ 5.51E+07 = NO DATA 4.94E+07
'I-130 8.82E+05 2.55E+06- 1.02E+06 2.08E+08 '~ 3.93E+06 NO DATA 1.96E+06
-I-131  6.44E+08  9.01E+08  4.84E+08 2.63E+11 ~ 1.55E+09  NO DATA 1.78E+08
I-132 . ‘'3.52E-01  9.20E-01 3.30E-01 3.10E+01 ° - 1.45E+00  NO DATA 4.01E-01
. I-133 8.48E+06 1.44E+07  4.39E+06 2.01E+09 ~2:52E+07 NO DATA 1.09E+07
"I-134 | 4.03E-12 1.07E-11 - 3.84E-12 1.78E-10 . 1.68E-11 .NO DATA 1.41E-13
"I-135 2.75E+04 7.08E+04 2.62E+04 © 4.56E+06 ~ 1.12E+05 . NO DATA 7.85E+04
‘CS-134 °2.94E+10 6.91E+10 3.21E+10 NO DATA 2.20E+10- 8.39E+09 8.60E+08
CS-136  1.34E+09  5.27E+09 3.54E+09 NO DATA . 2.87E+09. 4.52E+08 4 .24E+08
C8-137  4.01E+10° - 5.33E+10 - 1.86E+10  NO DATA 1.82E+10 ' 7.05E+09°  7.59E+08
BA-140 . '5.82E+06 -7.13E+03 3.75E+05  NO DATA 2.42E+03 - 4.80E+03 8.98E+06
CE-141 - 1.07E+03  7.12E+02  8.17E+0l  NO DATA 3.35E+02 . NO DATA -~ 2.04E+06
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  1.39E+01 1.73E+00 °NO DATA 8.06E+00 ' NO DATA 1.14E+05
ND-147 - 2.17E+01 ~° 2.36E+01 . -1.41E+00° _NO DATA - 1.38E+01 .NO DATA 8.50E+04
*mrem/yr per uCi/m3
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GOAT, MILK PATHWAY FACTORS - R ija (ADULT)
(m’mrem/yr per uCi/sec)
ORGAN:  BONE LIVER _ T.BODY THYROID KIDNEY LUNG . GI-LLI
" ISOTOPE ‘ ' :
. "H-3 NO DATA 1,55E+03% 1.55E+03* 1.55E+03* 1.55E+03% 1.55E+03* 1.55E+03%
. P-32 2.05E+10 1.27E+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
TMN-54 NO DATA 1.01E+06 1.92E+05  NO DATA 2.99E+05 . NO DATA 3.08E+06
FE-55 3.27E+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+0S5 3.02E+06
CO-58 NO DATA 5.62E+05 1.26E+06 . NO DATA NO DATA . NO DATA 1.14E+07
Co-60 NO DATA . 1.96E+06 ~ 4.33E+06 NO DATA .NO DATA - NO DATA 3.69E+07
NI-63 8.05E+08 .5.58E+07 2.70E+07 NO DATA .- NO DATA ‘NO. DATA 1.16E+07
ZN-65 1.64E+08 5.22E+08 .. 2.36E+08 NO DATA . - 3.49E+08 - NO DATA . 3.29E+08
RB-86 . NO DATA 3.10E+08 - 1.45E+08. NO"DATA NO 'DATA NO DATA ©  6.12E+07
. SR-89 3.04E+09 NO DATA . 8.73E+07.  NO DATA NO DATA . - NO' DATA 4.88E+08
SR-90 9.78E+10  NO DATA 2.40E+10 . NO DATA . NO DATA _ NO -DATA 2.83E+09
Y-90 8.48E+00  NO DATA 2.28E-01 -~ NO-DATA -~ NO DATA .  NO DATA 9.00E+04
Y-91 1.03E+03 NO DATA . "2:75E+01,  NO.DATA - NO DATA .  NO DATA 5.66E+05
" ZR-95 1.13E+02 ° 3.63E+01 2.46E+01. - NO.DATA 5.69E+01. NO DATA 1.15E+05
. 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
"RU-103 . 1.22E+02 NO DATA '5.24E+01 . -NO DATA 4.64E+02  NO DATA .. 1.42E+04
RU-106  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 2.22E+07  NO DATA 2.83E+07
TE-129m 7.21E+06 2.69E+06 .. 1.14E+06 .2.48E+06  3.01lE+07 ~ NO DATA -  3.63E+07
I1-130 5.00E+05 1.47E+06 5.82E+05 1.25E+08 ° 2.30E+06 . NO DATA 1.27E+06
S I-131 3.54E+08 5.06E+08 ° . 2.90E+08 1.66E+11 -8.68E+08  NO DATA 1.34E+08
"I-132 1.98E-01 5.29E-01 1.85E-01" 1.85E+01 8.43E-01 . NO DATA 9.93E-02
S I-133 4.62E+06 . 8.03E+06 -~ 2.45E+06 . 1.18E+09 1.40E+07  NO DATA 7.22E+06
‘T-134 2.27E+12  6.16E-12 ° 2.20E-12. :1.07E-10 ~ -9.80E-12. NO DATA 5.37E-15
TI-135 1.55E+04 . 4.06E+04 1 .50E+04 2.68E+06 6.51E+04 . NO DATA 4 . 59E+04
CS-134 .1.69E+10 : .4.03E+10 3.29E+10 NO DATA 1.30E+10° -4.32E+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
CS-137 . 2.21E+10 - 3.03E+10 1.98E+10 . NO DATA 1.02E+10 " - 3.41E+09 © 5. 84E+08
BA-140 3.23E+06 .4.05E+03 2.11E+05 NO DATA " -1:38E+03 2..32E+03 6 :65E+06
CE-141 5.80E+02 .. 3.92E+02 4.45E+01 NO DATA 1.82E+02 ~ NO DATA 1.50E+06
. 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
ND-147 1.13E+01 . 1.30E+01 7.79E-01 ' NO DATA 7.64E+00 -° NO DATA 6.25E+04
*mrem/yr per uCi/m3
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TABLE 3.5-25

MEAT PATHWAY FACTORS -+ R";, (CHILD)

(m’mrem/yr per UCi/sec)

ORGAN:  BONE. . LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
ISOTOPE
H-3 'NO DATA 2.33E+02* 2.33E+02*% 2.33E+02*  2:33E+02* 2.33E+02* 2.33E+02*
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  2.14E+06 . NO DATA  2.25E+06 - NO DATA 6.74E+06
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 1.64E+07 -~ 5.03E+07 NO DATA - NO DATA NO DATA 9.58E+07
CO-60 : NO DATA .. 6.93E+07 2.04E+08 NO DATA . NO DATA  NO DATA 3.84E+08
NI-63 ° 2:91E+10 - '1.56E+09 . 9.90E+08 NO DATA - NO DATA NO DATA 1.05E+08
TZN-65 - 3.75E+08 . -1.00E+09  6.22E+08  NO.DATA . 6.30E+08  NO DATA 1.76E+08
RB-86 'NO DATA ~:5.76E+08 °"3.54E+08 NO DATA ‘' NO DATA : NO DATA 3.71E+07
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
Y-90 1:73E+02 .. 'NO DATA 4.62E+00 °~ NO-DATA  NO DATA NO DATA 4.91E+05
Y-91 1.80E+06 . NO DATA 4:81E+04. . :NO DATA NO DATA NO DATA 2.40E+08
ZR-95 2.67E+06 . 5.87E+05 - 5.22E+05. NO:DATA 8.40E+05  NO DATA 6.12E+08
NB-95 3.10E+06 .. 1:21E+06  8.61E+05 :~NO DATA 1.13E+06  NO DATA 2.23E+09
. M0-99 NO DATA 1.14E+05 - 2.83E+04..C NO.DATA 2.44E+05  NO DATA 9.45E+04
S TC-99m  6.01E-21 ~ 1.18E-20 1.95E-19 - NO DATA  1.71E-19  5.98E-21 . 6.71E-18
© RU-103  1.55E+08  NO DATA 5.96E+07 - NO'DATA ~ 3.90E+08  NO DATA 4.01E+09
RU-106 4.43E+09  NO DATA ° 5.53E+08 . -NO'DATA 5.99E+09  NO DATA  6.90E+10
AG-110m. 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-129m 1.79E+09 - 4.99E+08  2.77E+08 5.76E+08 ' 5.25E+09  NO DATA 2.18E+09
©.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 5.50E+09 -2.73E+07  NO DATA 1.48E+06
. I-132 1.05E-58 . - 1.93E-58 8.86E-59  8.93E-57 2.95E-58 - NO DATA 2.27E-58
. 1-133 5.75E-01 . 7.10E-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
I-135 6.86E-17 : - 1.23E-16 ~ 5.83E-17 - 1.09E-14 1.89E-16  NO DATA 9.38E-17
CS-134 . 9.20E+08 ' -1.51E+09  3.18E+08. NO DATA 4./68E+08  1.68E+08 8.14E+06
CS<136 °~ 1.62E+07 ~° 4.45E+07 ' .2.88E+07  NO DATA 2.37E+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
- 'BA-140 . 4.38E+07 - '3.84E+04  2.56E+06  NO DATA 1.25E+04 -. 2.29E+04 2./22E+07
©.CE-141 . 2.22E+04 =~ 1.11E+04 ~ 1.64E+03  NO DATA 4.85E+03 * ' NO DATA 1.38E+07
TCE-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
ND-147 1.17E+04  9.47E+03  7.33E+02 . NO DATA 5.20E+03 ~ NO DATA 1.50E+07
*mrem/yr per MCi/m’
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‘MEAT ' PATHWAY FACTORS RMij s (TEEN)
(m°mrem/yr per UCi/sec)
ORGAN : BONE LIVER T.BODY THYROID KIDNEY .LUNG “GI-LLI
ISOTOPE i ' :
H-3 NO DATA . 1.93E+02* 1.93E+02* 1.93E+02* 1.93E+02* ~.1.93E+02* ' 1.93E+02%
P-32 3.95E+09 © '2.45E+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 - 7.02E+06  1.39E+06 NO DATA 2.09E+06 . NO DATA 1.44E+07
FE-55 2.38E+08 © 1.69E+08 - - 3.94E+07 NO DATA - NO DATA - 1.07E+08 7.31E+07
FE-59 2.12E+08 4,95E+08 1.91E+08: NO DATA "NO DATA - 1.56E+08 . 1.17E+09
" CO-58 NO DATA 1.41E+07 - 3.25E+07 NO DATA NO DATA .NO DATA ' 1.94E+08
CO-60 NO DATA - 5.84E+07. . 1.32E+08 NO DATA NO DATA. - .NO DATA 7.61E+08
NI-63 1.52E+10 1.07E+09 . 5.15E+08 NQ DATA NO DATA - - NO DATA 1.71E+08
. ZN-65 2.50E+08 8.69E+08 - 4.05E+08 NO DATA - 5.56E+08::'" NO DATA 3..68E+08
RB-86 - NO. DATA 4.05E+08 °  1.90E+08 NO DATA .NO DATA .- " -NO DATA 6.00E+Q7
SR-89 2.54E+08 NO DATA ..~ ..7.27E+06 NO DATA -. '-NO DATA ~ - NO DATA 3.02E+07
SR-90 ° 8.04E+09 NO. DATA -~ +1.99E+09 NO DATA :'. NO DATA:. . NO DATA 2..26E+08
Y-90 9.11E+01 NO ‘DATA . -'2.45E+00° NO DATA .. .:NO DATA .- NO DATA 7.51E+05
Y-91 9.55E+05. NO DATA , s 2.56E+04.- NO DATA .  NO. DATA NO DATA 3.91E+08
" ZR-95 1.50E+06 4.74E+05 . '3.25E+05 ~NO DATA . °6.93E+05 - NO DATA 1.09E+09
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 - 3.42E-21  9.54E-21....1.24E-19 - NO DATA 1.42E-19 5.29E-21 6.26E-18
RU-103 8.57E+07 NO DATA .. - 3.66E+07. -NO DATA 3.02E+08 NO DATA 7°:16E+09
RU-106 - 2.36E+09 NO DATA .. ,2.97E+08 NO DATA . .4.54E+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  1.09E+08 .. '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-129m - 9.49E+08 3.52E+08  1.50E+08 . 3.06E+08 '3.97E+09  NO DATA- 3.56E+09
. 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 2.14E+07 NO DATA 2.46E+06
I-132 5.78E-59 - 1.51E-58 5.42E-59° G5.09E-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
1-134 0.00E+00" -~ 0:00E+00 - 0.00E+00.. 0.00E+00 - 0.00E+00  .NO DATA 0-.’00E+00
-7 I-135 - A3.79E-17 . 9.75E-17 3.6lE-17 . 6.27E-15 - 1.54E-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
. C8-136 9.36E+06  3.68E+07 2.47E+07 NO DATA 2.01E+07 3.16E+06 = 2.96E+06
" C8-137  .7.24E+08- - 9.63E+08 3.35E+08 NO DATA - 3.28E+08 : .1.27E+08 ~1.37E+07
BA-140 2.37E+07.- 2.91E+04 1.53E+06 NO. DATA . 9. 86E+03 1.96E+04 3.66E+07
CE-141 .1.17E+04 .. 7,83E+03 -9.00E+02 NO DATA ~ 3.69E+03° -NO DATA . - 2.24E+07
CE-144 : 1.23E+06 - _5.10E+05 6.62E+04 NO DATA 3.04E+05° [NO DATA °~ 3.10E+08
PR-143 1.77E+04: -~ 7.06E+03 ~8.80E+02. -NO DATA .4.10E+03  'NO DATA - - 5:82E+07
ND-147 6.22E+03 6.76E+03 4.05E+02 NO DATA 3.97E+03.. NO DATA 2.44E+07
*mrem/yr per uCi/m3
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(nfmrem/yr per UCi/sec)

M

R ija.: (ADULT)

CY-CL-170-301
Revision 22
Page 129 of 195

12/09

ORGAN : .BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLT
ISOTOPE .
H-3 * ° NO DATA "3.24E+02* 3.24E+02* 3.24E+02* - 3.24E+02* 3 ,24E+02* 3.24E+02%
P-32 .4 .65E+09 2.89E+08 1.80E+08 NO DATA  -°NO DATA NO DATA 5.23E+08
CR-51° . NO DATA NO DATA . 7.05E+03 4.21E+03 . - 1.55E+03 9.35E+03 1.77E+06
MN-54 + NO DATA 9.19E+06 1.75E+06 NO DATA -~ = 2.73E+06 - NO DATA 2.81E+07
FE-55 . ... 2.94E+08 - 2.03E+08 4.74E+07 NO DATA - - :"NO 'DATA 1.13E+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
.CO-58 %.NO- DATA 1.83E+07 4.09E+07 NO DATA '~ NO -DATA NO DATA 3.70E+08
C0-60 “NODATA - 7.51E+07 © 1.66E+08 NO DATA .- -NO DATA NO DATA 1.41E+09
NI-63 - .1./89E+10- 1.31E+09 6.32E+08 . NO DATA - “ NO DATA- NO DATA 2.73E+08
ZN-65 . :3.56E+08 ~ 1.13E+09 5.12E+08 NO DATA" - '7.57E+08 NO DATA 7:13E+08
RB-86 + '~ NO'DATA . ..4.87E+08 .. 2.27E+08 :NO DATA' - " 'NO DATA - ~NO DATA 9.61E+07
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
Y-90 1.09E+02 © NO 'DATA  --2.92E+00 .. NO ‘DATA NO DATA NO DATA 1.15E+06
Y-91 "1.13E+06:-'- NO DATA . @ 3.03E+04 NO DATA : ~NO DATA - NO DATA 6.23E+08
ZR-95 1 1.87E+06. - 6.00E+05 7 '4:06E+05  NO -DATA "9.41E+05 NO DATA 1.90E+09
' NB-95 2.30E+06 1.28E+06 | - 6.86E+05 . NO DATA'  -1.26E+06 NO DATA 7.75E+09
MO-99 NO. DATA 9.91E+04 1.89E+04" - .NO DATA  2.24E+05 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
L RU-103 . 1.05E+08 NO DATA 4 .53E+07. "~ NO DATA 4.02E+08 NO DATA 1.23E+10
RU-106 2.81E+09 NO DATA ' 3.55E+08 'NO DATA -'5.42E+09 - NO DATA 1.82E+11
TAG-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 1.43E+09
TE-127m °~ .1.12E+09 3.99E+08 1.36E+08 2.85E+08 ' 4.54E+09 NO DATA 3.75E+09
TE-129m °~ 1.13E+09.° '4.22E+08 1.79E+08 3.89E+08 -.4.73E+09 NO DATA 5.70E+09
I-130 - 2.03E-06 - 5.98E-06 2.36E-06 5.07E-04°  9.33E-06  NO DATA 5.15E-06
L I-131 1.07E+07 1.54E+07 8.80E+06 5.03E+09 " i2.63E+07 NO DATA 4 . 05E+06
I-132 . 7.13E-59 1.91E-58 6.67E-59  6.67E-57: :3.04E-58 NO DATA 3.58E-59
“I-133 -3.70E-01 6.43E-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 - 1.22E-16° 4.49E-17. '8.03E-15 -1.95E-16 NO DATA - 1.38E-16
C8=-134. 6.53E+08 1.55E+09 1.27E+09 'NO DATA “5.03E+08 1.67E+08 2. 72E+07
. C8-136 1.20E+07 - 4.75E+07 3.42E+07. -NO DATA '2.65E+07 - 3.63E+06- 5.40E+06
CS8-137 : 8.69E+08 1.19E+09. 7.78E+08 'NO DATA .4 .03E+08 - 1.34E+08 2.30E+07
BA-140. .. 2.88E+07 - 3.62E+04 .° '1.89E+06 NO DATA: "1.23E+04 2.07E+04° 5.94E+07
CE-141 1.39E+04° "9.43E+03 1.07E+03.. NO DATA 4.38E+03° ' 'NO DATA 3.61E+07
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
ND-147 7.04E+03 8.14E+03 4 .87E+02° - NO DATA 4.76E+03 .- NO DATA 3.91E+07
*mrem/yr per uCi/m3
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|
VEGETATION PATHWAY FACTORS R'j;. (CHILD)
(m’mrem/yr per uci/sec) lI
ORGAN: BONE LIVER ‘T .BODY THYROID KIDNEY LUNG GI-LLI
ISOTOPE
H-3 NO DATA "4.:01E+03* . 4.01E+03* 4.01E+03* 4.01E+03* 4.01E+03* 4.01lE+03* lm
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 . 1.17E+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 i
FE-55 8.02E+08  4.25E+08 1.32E+08 NO DATA NO DATA "2.40F+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 \
- CO-58 NO DATA 6.44E+07 1.97E+08 NO DATA NO DATA ~NO: DATA - 3.76E+08
CO-60 'NO DATA 3.79E+08 .1.12E+09 NO DATA NO DATA .. 'NO'.DATA 2.10E+09
NI-63 3.95E+10 2.11E+09 1.34E+09  NO DATA . NO DATA NO DATA 1.42E+08 II
ZN-65 8.11E+08 2.16E+09 _ 1.34E+09 . NO DATA 1.36E+09 ‘- ‘NO DATA 3.79E+08
RB-86 NO DATA 4.53E+08 2.79E+08 NO DATA NO DATA .. -NO DATA 2.91E+07
SR-89 -3.59E+10 NO DATA - 1.03E+09 NO DATA NO. DATA - :NO.DATA 1.39E+09 l'
SR-90 1.24E+12 NO ‘DATA . 3.14E+11 ° NO DATA NO DATA .. *NO .DATA 1.67E+10
¥-90 .2.31E+04 NO DATA . :6.18E+02 . NQ DATA . NO- DATA -NO DATA 6.58E+07
Y-91 1.86E+07 NO DATA . 4.97E+05 ' NO DATA - .NO‘DATA NO DATA 2.48E+09
ZR-95 3.86E+06 8.49E+05 -, 7.56E+05 -~ NO DATA 1.22E+06 NO DATA 8.86E+08
NB-95 4.10E+05  1.60E+05 - +1.14E+05. . NO DATA .  1.50E+05 NO DATA 2.95E+08 x
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 4.68E+00 5.24E+03
RU-103 1.54E+07 NO DATA .. 5.90E+06.: NO DATA 3.86E+07. NO DATA 3:.97E+08 Il
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 2.17E+07 . 1.73E+07 ° NO DATA : . 4.04E+07 NO DATA 2.58E+09
TE-125m 3.51E+08 - S.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 1.07E+09 II
TE-129m . 8.43E+08  2.35E+08° 1.31E+08 2.72E+08 2.47E+09 NO DATA ° 1.03E+09
I-130 6.10E+05 - 1.23E+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
-I-132 9.20E+01 1.69E+02 7.77E+01  7.84E+03  '2.59E+02° NO DATA . :1.99E+02 n
I-133 3.53E+06 . 4.36E+06 1.65E+06 ° 8.11E+08 7.27E+06 'NO DATA - .1.76E+06
I-134 1.50E-04 . 2.79E-04 1.28E-04  6.41E-03  4.26E-04. NO DATA 1.85E-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 . .2.63E+10 5.55E+09 NO DATA ‘8.15E+09: 2.92E+09 @ 1.42E+08
CS-136 8.23E+07 - 2.26E+08 . .1.46E+08. NO DATA 1.20E+08 "1.80E+07-- 7.95E+06
C§-137 . 2.38E+10 - 2.29E+10 3.38E+09 NO DATA 7.46E+09 .2.68E+09 1.43E+08
BA-140 " 2.77E+08 2.42E+05 1.62E+07. - NO DATA - 7.89E+04 - .1.45E+05 1.40E+08 II
CE-141 6.56E+05 . 3.27E+05 4 .85E+04 . NO DATA '1..43E+05 'NO DATA - 4.08E+08
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 - 4.37E+04 7.22E+03 NO DATA 2.36E+04 - NO DATA . 1.57E+08
ND-147 7.16E+04 . 5.80E+04 4.49E+03.  NO DATA 3.18E+04 .NO DATA 9:18E+07 ‘ll
*mrem/yr pexr pdCi/m3 Il
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.VEGETATION PATHWAY FACTORS R‘ﬁa (TEEN)-
(nfmrem/yr per uCi/sec)
ORGAN : BONE LIVER . T.BODY THYROID ‘KIDNEY LUNG GI-LLI
ISOTOPE A ) .
H-3 NO DATA 2.59E+03* 2.59E+03* 2.59E+03* 2.59E+03* .2.59E+03* 2.59E+03%
P-32 1.61E+09 9.97E+07 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
FE-55 .. -3:26E+08 . 2.31E+08 5.39E+07 °"NO DATA - NO DATA 1.46E+08 1.00E+08
FE-59. -71:79E+08 4.18E+08 1.61E+08 . NO DATA ~ ' 'NO DATA  1.32E+08 9.88E+08
CO-58 . -NO-DATA . 4.36E+07 1.01E+08 NO DATA "NO DATA NO DATA 6.02E+08
C0O-60 -.° -NO' DATA 2.49E+08 -5.60E+08 NO DATA ‘ -NO DATA NO DATA 3.24E+09
NI-63 :° 1.61E+10. 1.14E+09 5.46E+08 NO DATA : "NO -DATA NO DATA 1.81E+08
7ZN-65 : . 4.23E+08 . 1.47E+09 6.86E+08 - NO DATA -~ © '9.41E+08 NO DATA 6.23E+08
RB-86 - =~ NO DATA 2.72B+08  1.28E+08  NO -DATA ‘ - NO DATA NO DATA 4.02E+07
SR-89 .1.52E+10: ‘NO DATA "4.32E+08°  'NO DATA - -NO DATA NO DATA 1.80E+09
SR-90 .7.50E+11. ~NO DATA 1.85E+11 .. NO DATA "NO DATA NO DATA 2.11E+10 "
Y-90 1.25E+04 ° NO DATA -~ -.-3.37E+02 .: NO DATA “NO DATA NO DATA 1.03E+08
Y-91 .7.84E+06 ' .NO DATA : ~2.10E+05. NO DATA NO DATA NO DATA 3.21E+09
ZR-95 1.73E+06  5.46E+05 ' . 3.75E+05.. NO DATA - 8.02E+05 NO DATA 1.26E+09
NB-95 1.92E+05 1.07E+05 ..5.86E+04 " NO DATA - -1.03E+05 NO DATA 4 .56E+08
MO-99 NO DATA ~ '5.64E+06 ~'1.08E+06- ° NO DATA = .1.29E+07- NO DATA 1.01E+07
.+ TC-99m .. 2.73E+00 7.61E+00 9.86E+01 --NO DATA 1.13E+02- 4.23E+00 5.00E+03
_RU-103 6.81E+06 NO DATA '2.91E+06° 'NO DATA . 2.40E+07 NO DATA 5.69E+08
RU-106 ..3.09E+08  NO DATA 3.89E+07  NO DATA 5.95E+08 NO DATA 1.48E+10
AG-110m 1.51E+07 1.43E+07 8.72E+06 : NO DATA " | 2.72E+07 NO DATA ~ 4.03E+09
..TE-125m . 1.49E+08 5.35E+07 1.99E+07 4.15E+07  'NO. DATA NO DATA 4 .38E+08
" TE-127m 5.52E+08  1.96E+08 6.57E+07 1.31E+08" - 2.24E+09 NO DATA 1.38E+09
TE-129m 3.60E+08 1.34E+08 5.70E+07 '1.16E+08 '1.51E+09- NO DATA 1.35E+09
I-130 3.50E+05.° 1.01E+06 4.05E+05 8.26E+07 - .1.56E+06 NO DATA 7.79E+05
SI-131 "7.66E+07 = 1.07E+08  5.76E+07 3.13E+10 - 1.85E+08 NO DATA 2.12E+07
T-132 5.19E+01 - 1.36E+02 4.87E+01 :4.58E+03.- '2.14E+02 NO DATA 5.91E+01
I-133 1.93E+06 3.28E+06 - :1.00E+06 4.58E+08 ' 5.75E+06. NO DATA 2.48E+06
-I-134 . 8.44E-05 . 2.24E-04 8.03E-05  3.73E-03  3.53E-04 _ NO DATA 2.95E-06
"I-135 | 3.53E+04 9.09E+04 3.37E+04 5.85E+06 1.44E+05: - NO DATA 1.01E+05
CS-134 © 7.10E+09 1.67E+10 7.75E+09 - NO DATA 5.31E+09 2.03E+09 2.08E+08
CS-136 4.37E+07 - 1.72E+08 1.16E+08  NO .DATA - 9.37E+07 = 1.48E+07 ~ 1.38E+07
©.CS<137 : 1.01E+10 . 1.35E+10 - 4.70E+09 .NO DATA 4.59E+09 . 1.78E+09 1.92E+08
_'BA-140:. 1.38E+08 1.69E+05 8.89E+06 NO DATA 5.73E+04" - 1.14E+05° 2:13E+08
"CE-141 2.83E+05  1.89E+05 2.17E+04- NO DATA - 8.90E+04 .‘NO DATA 5.41E+08
CE<144 . 5.29E+07 . .2.19E+07 2.84E+06 NO' DATA 1.31E+07  ~ ~NO DATA 1.33E+10
PR-143 *© -7.00E+04 2.79E+04 3.48E+03 NO DATA 1.62E+04 - NO DATA 2.30E+08
'ND-147  3:.62E+04° 3.94E+04 2.36E+03  NO DATA 2.31E+04: NO DATA 1.42E+08
*mrem/yr per UCi/m’
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VEGETATION PATHWAY FACTORS - R';j, (ADULT)
(m’mrem/yr per HCi/sec)

ORGAN:: BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
ISOTOPE L : ‘
H-3 NO DATA - . 2.26E+03* 2.26E+03* 2.26E+03* 2.26E+03* 2.26E+03* 2.26E+03* Iﬂ'
P-32 1.40E+09  8.70E+07  5.41E+07 NO DATA . NO DATA NO DATA 1.57E+08
CR-51 NO DATA NO DATA 4.60E+04  2.75E+04 1.01E+04 6.11E+04  1.16E+07
MN-54 NO DATA 3.13E+08  5.96E+07 NO DATA  9.30E+07 NO DATA 9.58E+08
FE-55 2.10E+08 1.45E+08  3.38E+07 NO DATA  NO DATA 8.10E+07  8.33E+07
FE-59 1.26E+08 2.96E+08 1.13E+08 NO DATA  NO DATA 8.27E+07  9.86E+08
CO-58 NO DATA  3.08E+07 . 6.90E+07 NO DATA  NO DATA  NO DATA 6.24E+08
C0O-60 NO DATA 1.67E+08 - 3.69E+08 NO DATA . NO DATA  NO DATA 3.14E+09
NI-63 1.04E+10  7.21E+08 _ 3.49E+08 NO DATA  NO DATA . NO DATA 1.50E+08.
ZN-65 3.18E+08  1.01E+09 4.57E+08  NO DATA 6.76E+08 ' NO DATA 6.36E+08
RB-86 ~ NO DATA 2.19E+08  1.02E+08 NO DATA  NO DATA - NO DATA 4.33E+07
SR-89 -9.95E+09  NO DATA 2.86E+08 NO DATA - NO DATA ' NO DATA 1.60E+09 ﬂ
SR-90 6.04E+11 NO DATA - 1.48E+11 NO DATA : NO DATA  NO DATA 1.75E+10
Y-90 1.33E+04 NO DATA . ' 3.56E+02  NO DATA - . NO DATA. - NO DATA 1.41E+08
Y-91 5.12E+06  NO DATA . :1.37E+05° = NO DATA. NO DATA ., NO DATA 2.82E+09
ZR-95 1.18E+06  3.79E+05 .  2.56E+05  NO DATA - 5.94E+05 NO DATA 1.20E+09 II
NB-95 1.42E+05  7.91E+04  4.25E+04 - NO DATA  7.82E+04 - NO DATA 4.80E+08
MO-99 NO DATA 6.12E+06  1.16E+06  NO DATA  1.39E+07  NO DATA 1.42E+07
TC-99m 3.09E+00 8.73E+00  1.11E+02  NO DATA 1.33E+02 4.28E+00  5.16E+03
RU-103 4.77E+06  NO DATA 2.06E+06  NO DATA 1.82E+07 NO DATA 5.57E+08 “
RU-106 1.93E+08 NO DATA 2.44E+07  NO DATA 3.73E+08 : NO DATA 1.25E+10
AC-110m  1.05E+07  9.75E+06  5.79E+06  NO DATA 1.92E+07 NO DATA 3.98E+09
TE-125m  9.67E+07  3.51E+07  1.30E+07  2.91E+07 3.93E+08 NO DATA 3.86E+08
TE-127m  3.49E+08 1.25E+08  4.26E+07  8.93E+07 1.42E+09 NO DATA 1.17E+09 l
TE-129m  2.51E+08  9.35E+07  3.97E+07 8.61E+07 1.05E+09 NO DATA 1.26E+09
I-130 3.91E+05  1.15E+06  4.55E+05  9.77E+07 1.80E+06 NO DATA 9.93E+05
I-131 8.07E+07  1.15E+08 6.62E+07  3.78E+10 1.98E+08 NO DATA 3.05E+07
I-132 5.77E+01  1.54E+02  5.40E+01  5.40E+03 2.46E+02 NO DATA 2.90E+01 l
1-133 2.09E+06  3.63E+06  1.11E+06  5.34E+08 6.34E+06 NO DATA 3.26E+06
I-134 '9.33E-05 2.53E-04  9.06E-05 4.39E-03 4.03E-04 NO DATA 2.12E-07
I-135 3.91E+04  1.02E+05  3.77E+04  6.75E+06 1.64E+05 NO DATA 1.16E+05
Cs-134 4.67E+09  1.11E+10  9.08E+09 NO DATA  3.59E+09 1.19E+09 1.94E+08
CS-136 4.26E+07 1.68E+08 1.21E+08 NO DATA  9.35E+07 1.28E+07 1.91E+07
CS-137 6.36E+09  8.70E+09  5.70E+09 NO DATA  2.95E+09 9.82E+08 1.68E+08
BA-140 1.29E+08  1.62E+05  8.43E+06 NO DATA  5.50E+04 9.26E+04 2.65E+08 l
CE-141 1.97E+05  1.33E+05  1.51E+04 NO DATA  6.19E+04 NO DATA 5.09E+08
CE-144 3.28E+07  1.37E+07  1.76E+06 NO DATA  8.14E+06 NO DATA 1.11E+10
PR-143 6.26E+04 2.51E+04  3.10E+03 NO DATA  1.45E+04 NO DATA 2.74E+08
ND-147 3.33E+04 3.85E+04  2.31E+03 NO DATA  2.25E+04 NO DATA 1.85E+08 l
*mrem/yr per UCi/m’ l
CLINTON -- UNIT #1 Rev.22 -
12/09 l
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TOTAL .« TOTAL
ISOTOPE  BODY SKIN ISOTOPE = BODY . SKIN
. H-=3 0.00E+00 O0.00E+00  2ZR-95 '2.45E+08 -+ 2.85E+08
T P-32- . 0.00E+00 0.00E+00 NB-95 ©1.37E+08 1.61E+08
CR-51 °  4.65E+06 5.50E+06 TC-99m - 1.84E+05 2.11E+05
MN-54 1.38E+09 1.62E+09 RU-103 ~ '1.08E+08 1.26E+08
MO-99 3.99E+06 4.62E+06 RU-106 '4.22E+08 5.06E+08
. FE-55 0.00E+00 O0.00E+00 TE-127m"% 9.16E+04 1.08E+05
FE-59 2.73E+08 3.20E+08 - I-131 1.72E+07 . 2.09E+07
CO-58 3.80E+08 4.45E+08 I-132° 1.25E+06 1.47E+06
. CO-60 2.32E+10. 2.73E+10 I-135 - 2.53E+06 2.95E+06
. "NI-63 . 0.00E+00 0.00E+00 CS-134 6.87E+09 8.01E+09
* AG-110m '~ 3.44E+09 4.01E+09 CS-136 - 1.51E+08 1.71E+08
. TE-125m - 1.56E+06 '2.13E+06 BA-140 = 2.05E+07  2.35E+07
ZN-65-  7.48E+08 8.60E+08 CE-141 ' 1.37E+07 1.54E+07
TE-129m 1.98E+07 - 2.31E+07 = CE-144- " 6.96E+07 8.05E+07
RB-86 . 8.98E+06 -,1.03E+07 - PR-143 - 0.00E+00 0.00E+00
I-130 5.50E+06 ~6.68E+06°° ND-147 -8.39E+06 1.01E+07 -
SR-89 2.16E+04 ..2.50E¥04 . * i
SR-90 NO DATA - NO DATA .. .
I-133 2.45E+06  2.98E+06--
I-134 4.,46E+05 * 5.30E+05
Y-90 - 4.50E+03 5.31E+03
Y-91 1.07E+06 1.21E+06
Rev.22 —
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COMPLIANCE WITH 40CFR150

- Total Dose - Operatibn and Surveillance Requirements

OPERATION. .REQUIREMENT

The annual (caléndaf year) dosé or dose_commitment to any
MEMBER OF THE PUBLIC due to releases of radioactivity and

to radiation from uranium fuel cycle sources shall be
limited to less than or equal to 25 mrem to the total
body or any organ, except the thyroid, which shall be
limited to less than or equal to 75 mrem. This
requirement is-.applicable at all times. -

REMEDIAL REQUIREMENT:

a. With the calculated doses from the release of
radiocactive materials in liquid or gaseous effluents
exceeding twice the limits of Sections 2.4.1(a),
2.4.1(b), 3.5.1(a), 3.5.1(b), 3.5.2(a), and
3.5.2(b), calculations shall be made including
direct radiation contributions from the reactor unit
and from outside storage tanks to determine whether
the above limits of Section 4.1 have been exceeded.
If such is the case, prepare-and submit to the
Regional Administrator of the Regional Office of the
NRC within 30 days a Special Report that defines the
corrective action to be taken to reduce subsequent
releases to prevent recurrence of exceeding the
above limits and includes the schedule for achieving
conformance with the above limits. This Special
Report, as defined in 10CFR20 Part 2203(4), shall
include the following information:

1. An estimate of each individuals dose.

2. The levels of radiation and concentrations of
radioactive material involved.

3. The cause of the elevated exposures, dose
rates, or concentrations.

4. Corrective steps taken or planned to ensure
against a recurrence, including the schedule
for achieving. conformance with applicable
limits, ALARA .constraints, generally applicable
environmental standards, and associated license
conditions. :

CLINTON =- UNIT #1 : Rev.22 —
12/09
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SURVEILLANCE REQUIREMENTS

4.1.1 Cumulative dose contributions from liquid-and gaseous
effluents shall be determined in accordance with Sections
2.4.1.1, 3.5.1.1, and 3.5.2.1, and in accordance with the
methodology and parameters described or specified in this
manual . : : R

4.1.2 Cumulative dose contributions from direct radiation from
-'the reactor and from radwaste storage tanks shall be
determined in’ accordance with the methodology and

parameters described or specified ih‘“this manual. This
requirement is applicable only under cohditions set forth
in the Remedial Requirement specified above (Section
4.1). o

#The total body and organ doses resulting from liquid effluents
will be summed with the doses resulting from gaseous effluents
(including non-noble gases) and the doses toc the maximum exposed
individual from other operations of the uranium fuel cycle. The
effluent doses will be based upon releases from CPS during the
previous three quarters and from the quarter in which the Section
4.1 OPERATION REQUIREMENT was exceeded.

CLINTON -- UNIT #1 " Rev.22 -
12/09
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5.0 RADIOLOGICAL - ENVIRONMENTAL MONITORING PROGRAMLR'
The primary requirements for the Clinton Power Station
~Radlolog1cal Environmental Monitoring Program (REMP) are
set forth in Table 5.1-1 and shown by locatlon in Flgures
.5.0-1,-5.0-2, 5.0-3 and 5.0-4.
In addition to the required sampling program,. CPS:will
perform supplemental periodic and long term sampling and
analyses in order to better monitor’ environmental:
exposure pathways These samples will not be listed in
this manual. * ' ' o
CLINTON -- UNIT #1 Rev.22 —
12/09
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5.1 Monitoring Program - Operation and Surveillance
Requirements

OPERATION REQUIREMENT .

The‘Radiological Environmental Monitoring Program shall
be conducted as specified in Table 5.1-1. This
requirement applies at all times. - e

'REMEDIAL REQUIREMENT:

a. With the radiological environmental monitoring
program not being conducted as specified in Table
5.1-1 prepare and submit to the Commission, in the
Annual Radiological Environmental Operating Report
required by Technical Specification 5.6.2, a
description of the reasons for not conducting the

i program as required and the plans for preventing a
recurrence.

b. With the level of radiocactivity as the result of
plant effluents in an environmental sampling medium
at a specified location exceeding the report levels
of Table 5.1-2 when averaged over any calendar
quarter 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 to be taken to reduce radioactive
effluents so that the potential annual dose to a
MEMBER OF THE PUBLIC is less than the calendar year
limits of Section 2.4.1, 3.5.1, and 3.5.2. When
more than one of the radionuclides in Table 5.1-2
are detected in the sampling medium, this report
shall be submitted if: '

concentration (1) + concentration (2) + >1.0

reporting level (1) reporting level (2)
When radionuclides other than those in Table 5.1-2 are
detected and the result of plant effluents, this report
shall be submitted if the potential annual dose* to a
MEMBER OF THE PUBLIC is equal to or greater than the
calendar year limits of Section 2.4.1, 3.5.1, and 3.5.2.
This report is not required if the measured level of
radiocactivity was not the result of plant effluents;
however, in such an event, the condition shall be
reported and described in the Annual Radiological
Environmental Operating Report.

"The methodology and parameters used to estimate the potential
annual dose to a MEMBER OF THE PUBLIC shall be indicated in this
report. ‘

CLINTON -- UNIT #1 Rev.22 -
12/09
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C. With milk or fresh leafy vegetation samplés
unavailable from one or more of the sampletlocations
required by Table 5.1-1, identify locations for
obtaining replacement samples and add:them to the
radiological environmental monitoring program within
30 days. The specific locations from which samples
were unavailable may then be deleted from the
monitoring program. Pursuant to Technical’
Specification 5.5.1, identify the cause of the
unavailability of samples and identify the new
location(s) for obtaining replacement samples in the
next annual Radiological Environmental Operatlng
Report and also include in the report a revised
figure(s) and. table for thls manual reflectlng the
new location(s) . :

SURVEILLANCE REQUIREMENTS

oy

5.1.1 The radiological environmental monitoring éamplés shall
be collected pursuant to Table 5.1-1 from the specific
‘locations given in Table 5.1-1 and Figures 5.0-1, 5.0-2,
5.0-3, and 5.0-4 and shall be analyzed pursuant to the .
requirements of Table 5.1-1 and the detection
capabilities required by Table 5.1-3.

CLINTON -- UNIT #1 Rev.22 -
12/09
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TABLE 5.1-1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM '

EXPOSURE PATHWAY  NUMBER OF REPRESENTATIVE SAMPLING AND - TYPE AND FREQUENCY

AND/OR SAMPLE SAMPLES AND SAMPLE LOCATIONS® COLLECTION FREQUENCY . . . OF ANALYSIS
1. DIRECT RADIATION® 40 routine monitoring stations ; Quarterly - ' Gammé dQSejquérterly

either with two or more

dosimeters or with one

instrument for measuring and
recording dose rate .
continuously, placed as follows:

(1) an inner ring of stationst
one in each meteorological
sector in the general area °. .
of the SITE BOUNDARY;

SECTOR CODE . - DISTANCE from station (miles)
N CL-36 T . T 0.6
NNE CL-5 0.7
NE - CL-22 0.6
ENE CL-23 0.5
E CL-24 0:5
ESE CL-42 2.8
SE CL-43 2.8
SSE CL-44 2.3
S CL-45 2.8
SSW CL-46 2.8
SW . CL-47 3.3
WSW CL-48 2.3
W CL-1 1.8
WNW CL-34 0.8
NW CL-35 0.7
NNW CL-63 1.3

CLINTON -- UNIT #1 Rev.22 —12/09
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TABLE 5.1-1 (Continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXPOSURE PATHWAY NUMBER OF REPRESENTATIVE SAMPLING AND TYPE AND FREQUENCY
AND/OR SAMPLE SAMPLES AND SAMPLE LOCATIONS® COLLECTION FREQUENCY OF ANALYSIS

1. DIRECT RADIATION® (2) an outer ring of stations,
(continued) one in each meteorological
sector in the 6 to 8 km
(3.7 miles to 5.0 miles)
range from the site;

SECTOR CODE DISTANCE from sﬁation (miles)

N CL-76 4.6
" NNE CL-77 4.5
NE CL-78 4.8
ENE CL-79 4.5
E CL-53 4.3
. ESE. CL-54 4.6
SE CL-55 4.1
SSE CL-56 4.1
s ~  CL-57 . 4.6
SSW © CL-58 4.3
swWo CL-60 4.5
WSW CL-61 4.5
W ~ CL-80 4.1
WNW ~ CL-81 4.5
NW . .. . CL-51 - 4.4
CNNW - CL-52 ©43
CLINTON -- UNIT #1 Rev.22 — 12/09
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TABLE 5.1-1 (Continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXPOSURE PATHWAY NUMBER OF REPRESENTATIVE SAMPLING AND TYPE AND FREQUENCY

AND/OR SAMPLE SAMPLES AND SAMPLE- LOCATIONS® COLLECTION FREQUENCY - OF ANALYSIS
1. DIRECT RADIATION  (3) the balance of the stations
(continued) to be placed in special

interest areas such as
population centers, nearby
residences, schools, and in
1 or 2 areas to serve as
control stations.

SECTOR CODE DISTANCE from station (miles)
N~ CL-37 3.4
N CL-75 0.9
ENE CL-65 2.6
E CL-41 2.4
S (control) CL-11 16
W CL-49 IR 3.5
W o CL-74 D 1.9
2.1

WNW ‘ CL-64

CLINTON -- UNIT #1 ' Rev.22 — 12/09



EXPOSURE PATHWAY
AND/OR SAMPLE

‘TABLE 5.1-1

(Continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

NUMBER OF REPRESENTATIVE
SAMPLES AND SAMPLE LOCATIONS®

SAMPLING AND
COLLECTION FREQUENCY

CY-CL-170-301
Revision 22
Page 142 of 195

TYPE AND FREQUENCY
OF ANALYSIS

2. AIRBORNE

Radioiodine and
Particulates

CLINTON -- UNIT #1

Samples from 5 locations:

a.

. _ N _
L VI A
4 Ka

3 samples from close’ to

the 3 SITE BOUNDARY" -
locations in different
sectors of the highest
calculated annual average

ground-level D/Q.

SECTOR CODE
NNE CL-2

" NE CL-3
N CL-15

1 sample from the vicinity
of a community hav1ng the”
highest calculated annual
average ground-level D/Q.

SECTOR CODE
B - o CL-B

Continuous sampler
operations with sample
collection weekly;. or
more frequently if
required by dust
loading.

DISTANCE from station

Radioiodine Canister: I-

131 analysis weekly.

‘Particulate Sampler:

Gross beta radiocactivity
analy51s following filter
change Gamma isotopic
analy51s of composite.
(by location) quarterly.

(miles)

[N el
0 g

DISTANCE from station

272

Rev.22 - 12/09
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N

TABLE 5.1-1 {Continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXPOSURE PATHWAY NUMBER OF REPRESENTATIVE SAMPLING AND ' : TYPE AND FREQUENCY
AND/OR SAMPLE SAMPLES AND SAMPLE LOCATIONS® COLLECTION FREQUENCY . .- OF ANALYSIS

2. AIRBORNE IR : s " “
(continued) c. 1 sample from a control

location, as for example
15-30 km (9.3 miles to
18.6 miles) distant and in
the ‘least prevalent wind

direction®.
SECTOR CODE DISTANCE from station (mlles)
S (control) CL-11 S TR £
3. WATERBORNE ] o .
a. Surface’ 1 sample upstream Composite sample over Gamma isotopic analysis®
‘ 1 sample downstream _ 1 month period? monthly. Composite for
’ ' ' o tritium analysis
T quarterly
' SECTOR " CODE o DISTANCE from station (miles)
ENE (upstream) =~ CL-91 . 6.1

SE . (downstream) = CL-90 o , 0.4

CLINTON -- UNIT #1 ' Rev.22 - 12/09
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TABLE 5.1-1 (Continued)
RADIOLOGICAL ENVIRONMENTAIL MONITORING PROGRAM

EXPOSURE PATHWAY NUMBER OF REPRESENTATIVE SAMPLING AND TYPE AND FREQUENCY

AND/OR SAMPLE SAMPLES AND SAMPLE LOCATIONS? COLLECTION FREQUENCY OF ANALYSIS

3. WATERBORNE

(continued) : _

b. Ground Samples from 1 or 2 sources, Quarterly Gamma isotopice and
only if llkely to be _ tritium analysis
affected : SRR quarterly.

SECTOR - CODE DISTANCE from station (miles)
E S CL-12 1.6%*
ESE o " CL-7D 2.3

>*Sampleplocation is in pump station:distant from well. Well located
1.0 mile 8 of plant on the edge-of -the lake.

c. Drinking 1 sample of each of 1 to 3 of Composite sample over I-131 analysis on each
the nearest water supplies 2-week period® when I- composite when the dose
that could be affected by its 131 analysis is calculated for the
discharge.* performed, monthly consumption of the water

' composite otherwise. is greater than 1 mrem

per year.  Composite for
gross beta and gamma
isotopic analyses®
meonthly. Composite for
tritium analysis

quarterly.
SECTOR | CODE - .- DISTANCE from station (miles)
: WNW'!v‘ - CL-14 Vet within Serv1ce Bulldlng

*No mun1c1pa1 or publlc drinking water supplles are
taken from.Clinton Lake or downstream for 200 .miles:.
Drinking water for Clinton Power Station is supplled
by Clinton Lake.

1 sample from a control
location**

**No control location necessary

CLINTON -- UNIT #1 Rev.22 — 12/09
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EXPOSURE PATHWAY
AND/OR SAMPLE

TABLE 5.1-1

(Continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

NUMBER OF REPRESENTATIVE
SAMPLES AND SAMPLE LOCATIONS®

| SAMPLING AND o
COLLECTION FREQUENCY -

CY-CL-170-301
Revision 22
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TYPE AND  FREQUENCY
- . OF. ANALYSIS

3. WATERBORNE
(continued)

d. Sediment from
shoreline

4 . INGESTION
a. Milk

CLINTON -- UNIT #1

1 sample from downstream area
with existing or potential
recreational value.

SECTOR CODE
SE CL-7B

Samples from milking animals
in 3 -locations within 5-km
distance having the highest .-
dose potential.
none, 1 sample from milking
animals in each of 3 areas
between 5 to 8 km distant
where doses are calculated to
be 1nkgreater than-1 mrem per
year. * : :

If there are..

Semiannually

; . . . e
Gamma isotopic analysis
semiannually.

(miles)

_ DISTANCE from station

_2 1

Semimonthly when
animals are on

‘pasture, .
other :times

monthly at

Gamma isotopic® and I-131
analysis semimonthly when
animals are on -pasture;
monthly at other times.

*This sample requirement is checked annually as part of the annual land use

survey.

Rev.22 - 12/09



EXPOSURE PATHWAY
AND/OR SAMPLE

CY-CL-170-301
Revision 22
Page 146 of 195

TABLE 5.1-1 (Continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

NUMBER OF REPRESENTATIVE
SAMPLES AND SAMPLE LOCATIONS®

SAMPLING AND
COLLECTION FREQUENCY

TYPE AND FREQUENCY
OF ANALYSIS

4, INGESTION
(continued)

a. Milk
(continued)

b. Fish and
Inverte-
brates

CLINTON -- UNIT #1

1 sample from milking animals
at a control location; 15-30
km (9.3 miles to 18.6 miles)
distant and in the least
prevalent wind direction'® .

SECTOR CODE
WSW (control)

CL-116

1 sample each of 3 important
species (such as bass,
crappie, carp, or bluegill)
in vicinity of plant.
discharge area.

SECTOR" ~ CODE
E  CL-19

1 sample of same species in

areas not influenced by plant

discharge. | i
SECTOR - - . CODE

. CL-105 -

S (control)

- *DISTANCE from station (miles)
14

Gamma isotopic analysis®
on edible portions.

Sample in season, or
semiannually if they
are not seasonal

DISTANCE from station (miles)
- 3.4

DISTANCE from station (miles)
050

Rev.22 - 12/09
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TABLE 5.1-1 (Continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXPOSURE PATHWAY NUMBER OF REPRESENTATIVE SAMPLING AND . .~ . - - . "TYPE AND FREQUENCY

AND/OR SAMPLE SAMPLES AND SAMPLE COLLECTION FREQUENCY OF ANALYSIS
LOCATIONS®
4. INGESTION o
(continued) ,
c. Food Products 1 sample of each principal At time of harvestj Gamma isotopic analysis®

class of food products from on edible portion.
any area that is irrigated

by water in which liquid

plant wastes-have been

discharged.*

*No known' usage of Salt Creek water for irrigation in DeWitt, Logan, Menard, or
Cass Counties. This information is checked annually as part of the land use

survey.
samples of 3 different Monthly during growing Gamma isotopic® and I-131
kinds of broad leaf o season analysis.

vegetation -(such as

lettuce, cabbage, and swiss .

chard) grown nearest each .

of two different .offsite.

locations of highest

predicted annual average

ground-level D/Q if milk : ST
sampling -is not .performed. ' ' ' o

" SECTOR CODE DISTANCE from station (miles)
NE ©CL-115 . 0.7
N CL-117 = o 0.9
NNE CL-118 0.7

CLINTON -- UNIT #1 ‘ Rev.22 — 12/09
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TABLE 5 1-1- (Contlnued)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXPOSURE PATHWAY - NUMBER OF REPRESENTATIVE ‘ SAMPLING AND TYPE AND FREQUENCY
AND/OR SAMPLE . - SAMPLES AND SAMPLE LOCATIONS® COLLECTION FREQUENCY : OF ANALYSIS ‘
4. INGESTION o ' ' '
(continued) , _
c. Food Products 1 sample of each of the Monthly durlng grow1ng Gamma 1sotop1c and I-131
(continued) similar broad leaf vegetation season :

grown 15-30 km (9.3 miles to
. 18.6 miles) distant in the
“least prevalent wind - S
: dlrectlon() if milk. sampllng =
is not performed. :

SECTOR - CODE o DISTANCE from station (miles)
SSE (Control) = CL-114 T '

CLINTON -- UNIT #1 Rev.22 - 12/09
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.TABLE 5.1-1 (Continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

TABLE NOTATIONS

-/

*Refer to NUREG-0133, "Preparation of Radiological Effluent
Technical Specifications for Nuclear Power Plants," October
1978, and to Radiological Assessment Branch Technical Position,
Revision 1, November 1979. Deviations are permitted from the
required sampling schedule if specimens are unobtainable due to
hazardous conditions, seasonal unavailability, malfunction of
automatic sampling equipment and other legitimate reasons. If
specimens are unobtainable due to sampling equipment .
malfunction, every effort shall be made to complete corrective
action prior to the end of the next sampling period. All
deviations from the sampling schedule shall be. documented in the
Annual Radioactive Release Report pursuant to Technical -
Specification 5.6.3. It is recognized that, at times, ‘it may.
not be possible or practicable to'continue to obtain samples of
the media of choice at the most desired location or time.  In
these instances suitable alternaEive media and locations may be
chosen for the particular pathway in question and approprlate
substitutions made within 30 days in the radiological
environmental monitoring program given in the ODCM. Pursuént to-
Technical Specification 5.5.1, identify the. cause of the
unavailability of samples for that pathway and identify the new
location(s) for obtaining replacement samples in the next annual
Radiological Environmental Operating Report and also include in
the report a revised figure(s) and table for the ODCM reflecting
the new location(s) . - ) ' ' a

-

"One or more instruments, such as a pressurlzed ion chamber, for
measuring and recording dose rate continuously may be used in
place of, or. in addition to, integrating dosimeters. For the
purposes of this table, a thermoluminescent dosimeter, (TLD) -is
considered to be one phosphor; two or more phosphors 'in a packet
are considered as two or more dosimeters. Film_badgés shall not
be used as dosimeters for measuring direct radiation.  The 40
stations is not an absolute number. The number of dlrect
radiation monitoring stations may be reduced according to
geographical limitations; e.g., at an ocean site, some sectors
will be over water so that the number of dosimeters may. be
reduced accordingly. The frequency of analysis or readout for
TLD systems will depend upon the characteristics of the specific
system used and should be selected to obtain optimum dose
information with minimal fading.

’ . - 1! 3
- - . - uh ma
[
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TABLE 5.1-1 (Continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

TABLE NOTATIONS (Continued)

“The purpose of this sample is -to obtain background information.
If it is not practical to establish control locations. in’
accordance with the distance and wind direction criteria,. - other
sites that provide valid background data may be substituted.

‘Airborne particulate. sample filters shall be analyzed for gross
beta radioactivity 24 hours-or more after sampling to. allow. for
radon and thoron daughter decay. If gross beta activity in air
particulate samples is-greater than ten times the yearly .mean of
control samples, gamma.:isotopic analysis shall: be .performed on -
the individual samples. T e sy e

e . » . » . . '

Gamma 1sotopic analysis means the identification and
quantification of gamma-emitting radionuclides that may be
attributable to the effluents from the facility.

'The "upstream sample" shall be taken at a distance beyond
significant influence of the discharge. The "downstream" sample
shall be taken in an area beyond but near the mixing zone.
"Upstream" samples in an estuary must be taken far enough
upstream to be beyond the plant influence.

A composite sample is one in which the quantity (aliquot) of
liquid sampled is proportional to the quantity of flowing liquid
(or time) and in which the method of sampling employed results in
a specimen that is representative of the liquid flow. 1In this
program composite sample aliquots shall be collected at time
intervals that are very short (e.g., hourly) relative to the
compositing period (e.g., monthly) in order to assure obtaining a
representative sample.

"Groundwater samples shall be taken when this source is tapped
for drinking or irrigation purposes in areas where the hydraulic
gradient or recharge properties are suitable for contamination.

'The dose shall be calculated for the maximum organ and age
group, using the methodology and parameters in Section 2.4.2.
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TABLE 5.1-1 (Continued)

RADIOLOGICAL ENVIRONMENTAL MONITORING -PROGRAM

TABLE NOTATIONS (Continued)

’If harvest.occurs more than once a -year, sampling shall be
performed-during each discrete harvest. If harvest occurs
continuously, sampling shall be monthly. Attention shall be paid
to including samples of tuberous and.root. food products.

*The dose-shall be calculated for the maximum organ and age
group,-using the methodology and parameters in Section 3.5.4.

Where access to green leafy vegetableS'from:private gardens -is
not .possible, non-edible plants with similar leaf characteristics
from the same vicinity may be substituted..:. - ‘
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TABLE 5.1-2

REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES

:VWATER~' - . "~ AIRBORNE PARTICULATE FISH = MILK FOOD PRODUCTS

ANALYSIS  (pci/1) OR GASES (pCi/m’) (pCi/kg, wet) (pCi/1) (pCi/kg, wet)
H-3 20,000% ’

Mn-54 1,000 30,000

Fe-59 400 10,000

Co-58 1,000 ~ 30,000

Co-60 300 10,000

Zn-65 300 ' 20,000

Zr-Nb-95 400%**

T-131 , I 0.9 | 3 100
Cs-134 30 10 | 1,000 60 1,000
Cs-137 50 20 © 2,000 70 2,000
Ba-La-140 200%** - 300

*For drinking water samples. This is 40CFR Part 141 value. If no drinking water pathway exists,
a value of 30,000 pCi/1 may be used. _ . . .

**If no drinking water pathway exists,-a value of 20 pCi/l may be used.

- ***Total for parent and daughter.
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TABLE 5.1-3

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS®'®

LOWER LIMIT OF DETECTION (LLD)°

, WATER - AIRBORNE PARTICULATE “FISH =~ ~MILK = FOOD PRODUCTS SEDIMENT

ANALYSIS (pCi/1) OR GAS (pCi/mﬂ (pCi/kg, wet) (pCi/1) (pCi/kg, wet) (pCi/kg, dry)
Gross beta 4 S O,O;A ' '
H-3 o 2000*
Mn-54 15 130
Fe-59 30 ' 260
Co-58,60 15 | 130
Zn-65 30 | | 260
Zr-95 30 -
Nb-95 15 o
I-131 1w 0.07 ! 60
Cs-134 15 0.05 130 15 60 150
Cs-137 18 0.06 150  " 18 80 180
Ba-140 60 60

La-140 15 _ 15

*If no drinking -water pathway exists, a value of 3000 pCi/l may be used.
**If no drinking water pathway exists, a value of 15 pCi/1 may be used.
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TABLE 5.1-3 (Continued)

DETECTiON FOR ENVIRONMENTAL SAMPLE ANALYSIS&b.

TABLE NOTATIONS

®This list does not mean that only these nuclides are to-be
considered. Other peaks that are identifiable, together with
those of the above nuclides, shall also be analyzed and. reported
in the Annual Radiological Environmental Operating Report
pursuant to Technical Specification 5.6.2.

"Required detection capabilities for thermoluminescent dosimeters
used for environmental measurements shall be in accordance with
the recommendations of Regulatory Guide 4.13, Rev. 1, July 1977.

‘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, whlch may include
radiochemical separation:

LLD = 4.66s,/[E "~V ~ 2.22 Y ' exp(-AAt)]

Where:
LLD is the "a priori' lower limit of detection as defined
above, as picocuries per unit mass or volume,

Sp, 1s the standard deviation of the background counting rate
or of the counting rate of a blank sample as appropriate, as
counts per minute,

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

2.22 is the number of disintegrations per minute per
picocurie,

Y is the fractional radiochemical yield, when applicable,

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

At for environmental samples is the elapsed time between
sample collection, or end of the sample collection period,
and time of counting (sec).

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

CLINTON -- UNIT #1 Rev.22 —-
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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 gigosteriofi_(after‘the fact)
limit for a particular measurement. Analyses shall be performed
in such a manner that the stated LLDs will be achieved under
routine conditions. Occasionally background fluctuations,
unavoidable small sample sizes, the presence of interfering
nuclides,. .or:other uncontrollable circumstances may render these
LLDs. unachievable. 1In such cases, the contributing. factors shall
be identified and described in the Annual Radiological
Environmental Operating Report pursuant to Technical
Specification 5.6.2.
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12/09



CY-CL-170-301
Revision 22
Page 156 of 195

Land Use Census - Operation and Surveillance Requirements

OPERATION.REQUIREMENT

A land use census shall be conducted and shall" 1dent1fy
within a distance of 8 km (5 miles) the location in each
of the 16 meteodrological sectors of the nearest milk
animal, the nearest residence and the nearest garden* of
greater than 50 m2 (500 ft2) producing broad leaf
vegetation. For elevated or mixed-mode reléases as
defined in Regulatory Guide 1.111, Revision 1, July 1977,
the land use census shall also identify within a distance
of 5 km (3 miles) the location in each-of the 16 -
meteorological sectors of all milk animals and all
gardens of greater than 50 m2 producing broad leaf
vegetation. - This requirement applies at all times.

REMEDIAL REQUIREMENT

a. With a land. use -census 1dent1fy1ng -a locatlon(s)
that yields a calculated dose or dose commitment
greater than _the wvalues currently being-.calculated
in Section:3.5.2-1,. identify the new location(s) in
the next Radioactive Effluent Release Report
pursuant to Technical Specification 5.6.3.

b. With a land use census identifying a location(s)
‘that ylelds a_ calculated dose or dose commltment
(via the same exposure pathway) 20 percent greater
than at a location from which samples are currently
being obtained in accordance with Section 5.1, add
the new location(s) to the radiological . .
env1ronmental monltorlng program within 30 days
"The sampling locatlon(s), excluding the control
station location, having the lowest calculated dose
or dose commitment (s), via the same exposure .
pathway, may be deleted from .this monltorlng program
after October 31 of the year in wh1ch this..land use
census was conducted. Pursuant to Technical
Specification 5.5.1, identify the new location(s) in

... the next RadioactiVe Effluent Release Report and
~dlso include in the report a revised flgure(s) and
‘table for this manual reflecting the new

location(s) .

*Broad leaf vegetation sampling of at least three”
different kinds of vegetation may be performed at the
site boundary in each of two different direction sectors

with the highest predicted D/Qs in lieu of the garden

census. Specifications for broad leaf vegetation
sampling in Table 5.1-1.4c shall be followed, including
analysis of control samples.
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. SURVEILLANCE REQUIREMENTS

The land use census shall be conducted during‘the growing

~ season. at least once per 12 months using that information

that. will provide the best results, such as by a door-to-

. door survey, aerial survey, or by consulting local

agrlculture authorities.  The results of the land use
census shall be included in the annual Radlologlcal

LEnv1ronmental Operating Report pursuant to Technical
JSpec1f1catlon 5.6.2.

mInterlaboratory CompariSOn'Program. V

A Corporate approved Fleet wide Vendor performs all
analyses for the CPS Radlologlcal Env1ronmental
Monitoring Program.

The Fleet wide Vendor shall partlclpate in a

" interlaboratory comparison’ (cross-check) program to

demonstrate compliance with a-.Quality Control Program.
Programs.that ‘will have ‘been operated by agehcies that

‘supplies environmental=type samples (e.g., milk or water)

containing concentrations of ‘rdadionuclides known to the
issuing laboratory but. not “to -.thé participant
laboratories. The purpose of such a program is to
provide an 1ndependent check on the laboratory’s

ianalytlcal procedures and to alert 1t to any possible
problems

‘Participant laboratories measure the concentrations of

specified radionuclides and report them ‘to the issuing

_‘laboratory Several months_later the 1ssu1ng laboratory
reports the known values to the partlcrpant laboratories

and ‘specifies the range ‘the results should_fall within.
Results- consistently higher or lower than the known

" values and results outside. the specific ranges indicate a
‘need to check the 1nstruments or procedures used

If- the results of a determination in the crOSS check

: program are outside the" control limits spec1f1ed CPS

will requlre the Vendor to 1nvestlgate the cause of the
problem and take steps to correct it. The results of
this investigation and corrective action shall be
included in the Annual Radiological Env1ronmental
Operating Report.

.Operatlon and Surveillance Requlrements for the.

Interlaboratory Comparison Program are prescribed in
Section 5.3.1 (whlch follows)..

CLINTON -- UNIT #1 Rev.22 -
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Interlaboratory Comparison Program - Operation and
Survelllance Requlrements

OPERATION REQUIREMENT

Analyses shall be performed on all radicactive materials,
supplied as part of an Interlaboratory Comparison Program
that corresponds to samples required by Table 5.1-1.

This requirement applies at all times.

REMEDIAL‘REQUIREMENT:-

a. With analyses not being performed as requlred above,
report the - .corrective actions taken-to. prevent a
recurrence to the Commission in the.Annual
Radiological Environmental Operatlng Report pursuant
to Technlcal Spec1f1catlon 5.6. 2

SURVEILLANCE REQUIREMENTS

The Interlaboratory Comparlson Program is descrlbed in
Section 5.3. A summary-of the results. obtained as part
of the above requlred Interlaboratory Comparison Program
shall be included .in the Annual Radiological
Environmental Operatlng Report pursuant to Technical
Specification 5.6.2.
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FIGURE 5.0-1

REMP LOCATIONS WITHIN 1 MILE OF CPS
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FIGURE 5.0-2

REMP LOCATIONS 1-2 MILES FROM CPS
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FIGURE 5.0-3
REMP LOCATIONS 2-5 MILES FROM CPS
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FIGURE 5.0-4

REMP. LOCATIONS GREATER THAN 5 MILES FROM.CPS. -
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6.0 BASES FOR OPERATION AND SURVEILLANCE REQUIREMENTS

6.1 General-Operation and Surveillance Requirements

The requirements of Sections 1.2 and 1.3 provide general
requirements applicable to each of the Operation
Requirements and Surveillance Requirements specified
within Sections 2.0 through 5.0.

1.2.1 This requirement is provided to emphasize when
each Operation Requirement is applicable and when the
associated REMEDIAL REQUIREMENT‘shouldzbexmet.

1.2.2 Thls requlrement defines. those condltlons
lf'necessary to constitute compliance:. w1th the terms of an
" individual Operatlon Requlrement and assoc1ated REMEDIAL

REQUIREMENT ' . 2

1.3. 1 ThlS requlrement prov1des that survelllance
act1v1t1es, necessary to ensure the Operation
Requirements are met, will. be performed during the
conditions ‘for which the- Operatlon Requlrements are’
" applicable.. Some surveillance act1v1t1es may’ be requlred
... to be performed without regard to the applicable -
.conditions spec1f1ed in the assoc1ated Operatlon
.'Requlrement

i 3 2 The prov1s1ons of th1s requlrement prov1de
/allowable tolerances for performlng surveillance
activities beyond those spe01f1ed 1n the nominal
surveillance interval. These tolerances are necessary to
. provide operational flexibility becausé of scheduling and
',performance considerations.. The phrase "at: least".
~associated with .a survelllance frequency does not negate
‘this allowable tolerance; instead, it permits. the more
frequent performance of survelllance activities.

’The tolerance values,’ taken elther 1nd1v1dually or
"« consécutively over three test intervals, are sufflciently
‘restrictiveito ensure. that the rellablllty associated
with: the survelllance activity is not significantly
degraded beyond that obtalned from the nominal specified
1nterval :

CLINTON -- UNIT #1 Rev.22 —
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1.3.3 -The provisions of this requirement set:forth the

‘criteria for determination of compllance with the

OPERABILITY requirements of the Operation Requirements.
Under these criteria, equipment, systems, or-components
are assumed to be OPERABLE if the associated surveillance
activities have been satisfactorily performed -within the
specified time interval. Nothing in this provision is to
be construed as defining equipment, systems.or components
OPERABLE, -when such items are found or known .to be
inoperable although still meeting the. Survelllance
Requlrements - o L . - .

MonitoringvIhéfrumentation

Section 2.7: Radloactlve quuld Effluent Monltorlng
Instrumentation = _

The radiocactive liquid effluent instrumentation is
provided to monitor and control, as applicable, the
releases of radiocactive materials in liquid effluents
during actual or potential releases of liquid effluents.
The alarm/trip setpoints for these instruments shall be
calculated and adjusted in accordance with the
methodology and parameters in this manual to ensure that
the alarm/trip will occur prior to exceeding the limits
of 10CFR Part 20. The OPERABILITY and use of this
instrumentation is consistent with the requirements of
General Design Criteria 60, 63 and 64 of Appendix A to
10CFR Part 50. -

Section 3.9.1: Offgas Radiation Monitoring
Instrumentation .

The OPERABILITY of the radiation monitoring
instrumentation ensures that; (1) the radiation levels
are continually measured in the areas served by the
individual channels; (2) the alarm or automatic action is
initiated when the radiation level trip setpoint is
exceeded; and (3) sufficient information is available on
selected plant parameters to monitor and assess these
variables following an accident. This capability is
consistent with 10CFR Part 50, Appendix A, General Design
Criteria 19, 60, 61, 63 and 64.

CLINTON -- UNIT #1 ‘ Rev.22 —

12/09

e S e = o am S gy R O




R TR s W

measurable.’

CY-CL-170-301
Revision 22
Page 165 of 195

Section 3.9.2: Radioactive Gaseous Effluent Monitoring
Instrumentation S

The radiocactive gaséous effluent instrumentation is.
provided to monitor and control, as applicable, the
release: of radioactive materials in gaseous’effluents
during actual or potential reléases of gaseous effluents.
The alarm/trip setpoints for these instruments shall be
calculated and adjusted in accordance with the

methodology and parameters in this manual to' ensure that

the alarm/trip will occur prior to exceeding the limits
of 10CFR Part 20. The OPERABILITY and use of this
instrumentation is consistent with the requirements of
General Design Criteria 60, 63 and 64 of Appendix A to
10CFR Part 50. The sensitivity of any noble gas activity

"monitors- used to show compliance with the gaseous

effluent release requirements of Section 3.5.1 shall be
such that concentrations as low'as 1 xﬂloﬁ uci/ml are

CLINTON -- UNIT #1 ‘ Rev.22 -
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Radiocactive-Effluents

Liquid-Effluents

Sectionl2{3.1: Liquid Effluent Concentration::

This. requirement is provided to ensure that:the
concentration of radioactive materials released in liquid

" waste effluents to UNRESTRICTED AREAS will be .legs than

ten times the concentration levels specified in, 10CFR
Part 20, Appendlx B, Table 2, Column 2. This llmltatlon
prov1des additional assurance that the levels of
radioactive materials in bodies of water in UNRESTRICTED
AREAS will result in exposures within (1) the Sectlon
II.A design objectives’ of Appendix I, '10CFR Part 50, to a
MEMBER OF THE PUBLIC and (2)'the'lim1ts of 10CFR Part

'20.1301 to- the population. The concentration limit for

dissolved or entrainéd noble gases is based upodn the
assumption that:Xe=135 is the controlling radioisotope
and. its ECL in air (submersion) was converted to an
equivalent concentration in,water using the methods
described in International Commission on Radlologlcal
Protection (ICRP) Publication 2.

el

This requlrement applles to the release of radloactlve
materials in llquld effluents from the site.

The requlred detectlon capabllltles for radloactlve
materials in liquid waste samples are tabulated in terms
of the lower limits of detection (LLDs); ‘Detailed

- discussion of the LLD, and other detection limits can be

found in Currie, L. -A., "Lower Limit of Détection:
Definition and Elaboration of a Proposed Position for
Radiological Effluent and Environmental Measurements,"
NUREG/CR-4007 (September 1984), and in .the HASE

Procedures ‘Manual, HASL-300 (revised.annually).
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Section 2.4.1: 10CFR50, Appendix I Dose Limits

This requirement is provided to implement the:
requirements of Sections II.A, III.A and IV.A of Appendix
I, 10CFR Part 50. The Limiting Condition for Operation
implements the guides set forth in Section II.A of
Appendix I. The ACTION statements provide the required
operating flex1b111ty and at the same- time implement the
guides set forth in Section IV.A of Appendlx I to assure

- that the releases of radioactive material in liquid
*effluents to UNRESTRICTED AREAS will be kept "as low as
.is reasonably achievable. Also, for fresh water sites
‘1w1th drinking water supplles that can be potentially

affécted by plant operations, there- is reasonable

assurance’ that the operation of the’ fac111ty will not
'.result in. radlonucllde concentratlons .in the finished

vdrlnklng water that are in. excess -of the requirements of
- 40CFR: Part 141.  The dose calculatlon,methodology and

parameters in .this manual implement the requirements in

- Section III.A.of Appendix I tHat:. conformance with the

guldes of Appendix I 'bé& shown. by -calculational procedures
based on models and data,:such that the actual exposure
of a MEMBER OF THE PUBLIC through appropriate pathways is

‘unlikely to be substantlally underestimated. The

equations spec1f1ed in this manual for calculating the
doses due to the actual release rates of radioactive
materials "in ligquid effluents aré con51stent with the
methodology provided in Regulatory Gulde 1.109,
"Calculation of Annual Doses to Man from Routine Releases
of Reactor Effluents for the Purpose of Evaluatlng

vCompllance w1th 10CFR Part 50, Appendlx‘I " Revision 1,
. October.1977 and Regulatory Guide 1.113, "Estimating

Aquatic’ Dispersion of .Effluents from Accidental and
Routine ‘Reactor Releases for the Purpose of: Implementing
Appendix I," April 1977.

This requirement applies to the release of radiocactive
materials in liquid effluents from the one reactor unit
on the site.
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Section 2.5.1: Liquid Radwaste Treatment System

The OPERABILITY of the liquid radwaste treatment system
ensures that this system will be available for use

.whenever llquld effluents require tredtment prior to

release to the environment. The requlrements that the
appropriate’ portlons of this system be used when.
specified, provides assurance that the releases of
radiocactive materials in liquid effluents will-be.kept

. "as low as is.reasonably achievable." This specification
-implements the requirements of 10CFR Part 50.36a,.General

Design Criterion 60 of Appendix A to 10CFR Part ‘50 and
the design objective given in’ Section II.D of appendix I
to 10CFR Part 50. The spec1f1ed limits’ governlng the use
of approprlate portions of‘the liquid radwaste ‘treatment
system were- spe01f1ed as a suitable fractlon oFf the dose
design objectlves set forth in Section II. ‘A of Appendlx
I, 10CFR Part 50, for llqu1d effluents

This requlrement applles to the release of radloactlve
materials in llqu1d effluents from the one, reactor unit
on the site. TR T L P

’
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6.3.2 Gaseous. Effluents

Section'3 4.1: Tech Spec Release Rate L1m1tS~

Th1s requlrement is provided to ensure that the ‘dose at
any time ‘at and beyond the SITE 'BOUNDARY ' from gaseous
effluénts from all units on the ‘site w1ll be within the
annual dose limits of 10CFR Part 20 to UNRESTRICTED
AREAS. The annual dose limits are the ‘doses associated

“ with the concentrations of 10CFR Part 20, Appendix B,

. Table 2, Column 1. . These limits provide reasonable
‘assurance that radioactive material discharged in gaseous
effluents will not result in the exposure of a MEMBER OF
THE . PUBLIC in an UNRESTRICTED AREA, either within or
:outside the SITE BOUNDARY, to annual average
. concentrations exceedlng the limits specified in Appendlx
'B, Table 2 of 10CFR Part 20! For ,MEMBERS OF THE PUBLIC
lwho may.at times be within the SITE BOUNDARY, the
occupancy of that MEMBER OF ‘THE - PUBLIC will usually be
sufficiently low to conmpensate for any increase in the
atmospherlc diffusion factor above that for the SITE
BOUNDARY . Examples of Such MEMBERS OF THE PUBLIC, with
the appropriate occupancy” ‘factors, shall be given in this
manual. Doses for such MEMBERS OF THE PUBLIC are
provided in the Radiocactive Effluent Release Report. The
specified release rate limits restrict, at all times, the
corresponding gamma and beta dose rates above background
to a MEMBER OF THE PUBLIC, at or beyond the SITE
BOUNDARY, to less than or equal to 500 mrem/year to the
whole body or to less than or equal to 3000 mrem/year to
the skin. These release rate limits also restrict, at
all times, the corresponding thyroid dose rate above
background to a child via the 1nhalat10n pathway to less
than or equal to 1500 mrem/year
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This requirement applies to the release of radioactive
materials in gaseous effluents from the one reactor unit
on the site.

The required: detection capabilities for radioactive
materials. in gaseous waste samples are tabulated in terms

of the lower limits of detection (LLDs). Detailed
discussion of the LLD, and other detection limits can be
found in Currie, L. A., "Lower Limit of Detection:

Definition and Elaboration of a Proposed Position for
Radiological Effluent and Environmental Measurements,"
NUREG/CR-4007. {(September 1984), and in the HASIL: .
Procedures Manual,  HASL-300 (revised annually).

Section 3.5.1: Noble Gas Dose :

This requirement is provided to implement.the . -

requirements of .Sections II.B, III.A and IV.A of Appendix
I, 10CFR Part 50..” The Limiting: Condition for. Operation
implements the guides set forth in Section  II.B'of
Appendix I. The ACTION statements provide the required

. operating flexibility .and. at the same time implement the
‘guides set forth. in: Section IV.A of Appendix I to assure

that the releases of radiocactive material in gaseous
effluents to UNRESTRICTED AREAS will be kept "as' low as
is reasonably achievable." The Surveillance Reguirements
implement the requirements in Section III.A of Appendix I
that conformance with the guides of Appendix I be shown
by calculational procedures based on models and data such
that the actual exposure of a MEMBER OF THE PUBLIC
through appropriate pathways is unlikely to be
substantially underestimated. The dose calculation
methodology.-and parameters established in this manual for
calculating the doses due to the actual release rates for
radioactive noble gases in gaseous effluents are
consistent with the methodology provided:in Regulatory
Guide 1.109, "Calculation of Annual Doses. to Man from
Routine Releases of Reactor Effluents for the Purpose of
Evaluating Compliance with 10CFR Part 50, Appendix I,"

.Revision 1, October 1977 and Regulatory Guide 1.111,

"Methods for Estimating Atmospheric Transport and

‘Dispersion of Gaseous Effluents in Routine Releases from

Light-Water Cooled Reactors" Revision:1, July 1977.

This requirement applies to the release of radioactive

materials in gaseous effluents from the site.
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Section 3.5.2: Iodine-131, Iodine-133, Tritium,. and
Radionuclides in Particulate Form

This requirement is provided to implement the
requirements of Sections II.C, III.A and IV.A of Appendix
I, 10CFR Part 50. The Limiting Conditions for Operation
are the guides set forth in Section TII.C of Appendix I.
The ACTION statements provide the required.operating
flexibility and at the same time implement the. guides set
forth in. Section IV.A of Appendix I to.assure that the
releases of radicactive material in gaseous effluents to
UNRESTRICTED AREAS will be kept '"as low‘as is reasonably
achievable." The calculational methods specified in the
Surveillance Requirements implement the requirements in
Section III.A of Appendix I that. conformance with the
guides of Appendix I be shown by calculational procedures
based on models and data, such that:the actual exposure
of a MEMBER OF THE PUBLIC through- appropriate pathways is

‘unlikely: to be substantially underestimated. The

calculational methodology and parameters for calculating
the doses due to the:actual release:.rates of the. subject
materials are consistent«with the’ methodology provided in
Regulatory Guide 1.109, "CGalculation of Annual Doses to
Man from Routine Releases of Reactor Effluents for the

. Purpose of Evaluating Compliance with 10CFR Part 50,

Appendix I," Revision 1, October:1977 and Regulatory

- Guide 1.111, "Methods for Estimating Atmospheric

Transport and Dispersion .of Gaseous Effluents in Routine
Releases from: Light-Water Cooled Reactors" Revision 1,
July 1977. These equations also provide for determining
the actual doses based upon the annual average

-atmospheric conditions.: The release rate.specifications

for iodine-131, tritium, and radionuclides.in particulate
form with half lives greater than 8 days -are dependent
upon the existing radionuclide pathways to man in the
areas at and beyond the SITE BOUNDARY. The pathways that

‘were examined in the development of these ‘calculations

were: (1) individual inhalation of airborne -. ,
radionuclides, (2) deposition of radionuclides onto green
leafy vegetation:with subsequent  -consumption by man, (3)

deposition onto grassy areas where milk animals and meat

producing -animals graze with consumption of the milk and

meat by man, and (4) deposition on the ground with.”

subsequent exposure of man.

This requirement applies to. the release of radiocactive
materials in gaseous effluents from one reactor unit on
the site.
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Sections 3.6 and 3.7: Gaseous Radwaste (Offgas) Treatment
and Ventilation Exhaust Treatment System

The OPERABILITY of the WASTE GAS HOLDUP SYSTEM and the
VENTILATION EXHAUST TREATMENT SYSTEM ensures that the
systems ‘will -be available for use whenever gaseous

-effluents require treatment prior to release.to the

environment. -The:requirement that the appropriate
portions of these systems be used, when specified,
provides .reasonable assurance that the releases of
radiocactive materials in gaseous effluents will be kept
"as low as reasonably achievable." "This requirement
implements -the: requirements of 10CFR Part 50.36a, General
Design Criterion 60 of Appendix A to 10CFR Part. 50 and
the design - -objectives given in Section II.D of Appendix I

- to 10CFR Part’50.- The specified limits. governing-the use

of appropriate portions of the systems were: specified as

.a suitable fraction of the dose design objectives set

forth in Section .IT.B and II.C:of Appendlx I,.10CFR Part
50, for gaseous effluents o _ v

This requlrement'applles to the release of radioactive
materials in gaseous effluents. from the .one ‘reactor unit
on the site. - : : : '
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Total Dose.

Section 4.1: Total Dose

This$ requirement is provided to meet the dose limitations
of 40CFR Part 190 that have been incorporated into

-10CFR2:0.1301. Dose monitoring requirements of 40CFR190

may be met through direct measurement (i.e., TLDs),
determined from survey measurements, or ¢alculated from
Shielding codes. CPS determines the. 40CFR190 dose
through calculation and by use of TLDs maintained and

" reported on as part of the Radiological Environmental
‘Monitoring Program (REMP). .The requirement requires the

preparation and submittal of a Special Report whenever

~the calculated doses from plant generated radioactive

effluents and direct radiation exceed 25 mrem to the
total -body or any organ, except the thyroid, which shall

“be limited to less than or equal to.75 mrem. For sites
"containing up to 4 reactors, it.is-'highly unlikely that

the resultant dose to a MEMBER OF:THE 'PUBLIC will exceed
the dose limits of 40CFR Part 190 if the individual
reactors remain within twice the.dose design objectives
of Appendix I, and if ‘direct. radiation doses from the
reactor units and outside storage tanks are kept small.
The Special Report will describe a course of action that
should result in the limitation of the annual dose to a

-MEMBER OF THE PUBLIC to within the 40CFR Part 190 limits.

For the purposes of the Special Report, it may be assumed
that the dose commitment to the MEMBER OF THE PUBLIC from
other uranium fuel cycles sources is negligible, with the
exception that dose contributions from other nuclear fuel
cycle facilities at the same site or within a radius of 8
km must be considered. TIf the dose to any MEMBER OF THE
PUBLIC is estimated to exceed the requirements of 40CFR
Part 190, the Special Report with a request for a
variance (provided the release conditions resulting in
violation of 40CFR Part 190 have not already been
corrected), in accordance with the provisions of 40CFR

.Part 190.11 and 10CFR Part 20.2203, 1s considered to be a

timely request and fulfills the requirements of 40CFR
Part 190 until NRC staff action is completed. The
variance only relates to the limits-of 40CFR Part 190,
and does not apply in any way to the other requirements
for dose limitation of 10CFR Part 20, as addressed in
Sections 2.3 and 3.4. An individual is not considered a
MEMBER OF THE PUBLIC during any period in which he/she is
engaged in carrying out any operation that is part of the
nuclear fuel cycle.
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6.4 Radiological Environmental Monitoring

Section 5.1: Monitoring Program

The radiological environmental monitoring program
required by this requirement provides representative
measurements of radiation and of radicactive materials in
.those exposure pathways and for those radionuclides that
lead to the: -highest potential radiation exposures of
MEMBERS OF THE, PUBLIC resulting from the.station:.
operation.. This monitoring program implements. Section

- IV.B.2 of Appendix I to 10CFR Part 50 and thereby.
supplements:-the ‘radiological effluent monitoring program
by verifying: that the measurable concentrations.of ’
radioactive materials. and levels of radiation-are not
higher than expected on the basis of the effluent-
measurements and - the modeling of the environmental
exposure pathways.:  Guidance for this monitoring program
is. provided by. the Radiological Assessment Branch
Technical .Position on Environmental Monitoring, Revision
1, November 1979.: -The initially specified.monitoring
program will be effective.:.for:at least the first three
years of commercial operation. Following this period,
program changes may be. initiated based on operational
experience. S S

~The required detection capabilities for environmental
sample analyses are tabulated in terms of the lower
limits of detection (LLDs). ' The LLDs. required by Table
5.1-3 are considered optimum for routine: environmental
measurements in industrial laboratories. 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.

Detailed discussion of the LLD, and other detection
limits, can be found in Currie, L. A., "Lower Limit of
Detection: Definition and Elaboration of a Proposed
Position for Radiological Effluent and Environmental
Measurements, " NUREG/CR-4007 (September 1984), and in the
HASL Procedures Manual, HASL-300 (revised annually).
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Section 5.2: Land Use Census

This requirement is provided to ensure that changes in
the use of areas at and beyond the SITE BOUNDARY are
identified and that modifications to the radiological
- environmental monitoring program aré made if required by
- the .results of this census. The land use -census shall be
- performed using the best information-available (e.g., a
.door-to-door survey, from.aerial surveys, questionnaire,
or .from- consulting with local agricultural authorities).
"This.c¢ensus satisfies the requirements of Section IV.B.3
of ‘Appendix. I to 10CFR  Part 50. . Restricting the census
»to.gardens of greater than 50 m’ provides -assurance that
significant exposure pathways via leafy vegetables will
~+be: identified and monitored since a garden of this size
is the -minimum. required to produce:the quantity (26
kg/year) of leafy vegetables assumed in Regulatory Guide
+1.109 for consumption by a child...To determine this
minimum garden: size, the following assumptions were made:
{1) 20% of the garden“was'uSed for. growing broad leat
vegetation (i.e:, similar”to .leéttuce and cabbage) and (2)
. a vegetatlon yleld of:2: kg/m Loty :

Sectlon 5. 3 1l: Interlaboratory Comparlson Program

The requirement for participation in an Interlaboratory

. Comparison Program is provided:to -ensure that independent
checks -on” the precision and accuracy of the measurements
of ‘radiocactive material in environmental sample matrices
‘are’ performed as part of the quality assurance program
+ for environmental moriitoring in order to:demonstrate that
the results. are valid for the purposes of Section IV.B.2
of Appendlx I.to 1OCFR _Part - 50 ‘
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7.0 REPORTING . REQUIREMENTS

7.1 Annual Radiological Environmental Operating: Report

Routine Radiological Environmental Operating Reports
covering the operation of the unit during the previous
calendar year shall be submitted prior to May 1 of each
year pursuant to,Technical Specification 5,6J2.

The Annual Radlologlcal Env1ronmental Operatlng Reports
shall include the follow1ng 1nformatlon

1. Summaries, interpretations, and an analysis of
trends of . the results of the radiological,
environmental surveillance activities: for the report
period, including a comparison with preoperational
studies, with operational controls as appropriate,
and with-previous environmental . surveillance
reports, and an assessment of .the observed impacts
of the plant operatlon on the environment.

2. The results of land use censuses: requlred by Section
5.2. S e
3.,_ Results df{énelysis of all radiological

environmental :samples and of all environmental
radiation measurements taken during the period
pursuant to the locations specified in the Tables
and-Figures in this manual, as well as summarized
and tabulated results of -these analyses and
-measurements in the format .of the-table .in the
Radiological Assessment Branch Technical Position,
Revision 1, November- 1979.  In the event that some
‘individual results are not available for inclusion
with the report, the report shall be submitted
noting and explaining the reasons for the missing
results. The missing data shall be submitted as

. soon as possible in a supplementary report.

4. A summary descrlptlon of the radlologlcal
environmental monitoring program.

5. At least“two_legible,mapsf.covering all sample
locations keyed to a table giving distances and
directions from the HVAC stack.

"One map shall cover stations near the site boundary and a second
map shall include the more distant stations.
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The results of licensee participation in the
Interlaboratory Comparlson Program, required by
Section:5.3.1. : SR

Discussion of all deviations from the sampllng
'schedule of Table 5.1-1. ' S .

¢

‘Dlscu851on of all analysis in whic¢h 'the - LLD required

by Table 5.1-3 was not achlevable

s

Radloactlve ‘Effluent Release Report

fRoutine Radiocactive Effluent Release Reports covering the

operation of the unit.during the preﬁious)12 months of
operation shall be submitted by May -1 of- eaCh year

' pursuant to Technlcal Spec1flcatlon 5 6.3.

The Radloactlve Effluent Release Report shall include the

1.

'follow1ng 1nformatlon

A summary of the quantitles of radiocactive liquid
~and gaseous effluents'and §6lid waste released from

the unit as outlined in Regulatory Guide 1.21,
"Measuring, Evaluating, and Reporting Radioactivity
in Solid Wastes and Releases of Radiocactive

‘Materials in Liquid -and Gaseous Effluents from
" Light-Water-Cooled Nuclear Powetr Plants, Revision 1,
‘June 1974, with data summarized on a quarterly basis

following the format of Appendix'B thereof. For

. solid wastes, the format for Table-3 in Appendix B
‘shall be supplemented with 3 additicnal categories:

class of solid wastes (as defined by 10CFR Part 61),

- type of container (e.g.; LSA, Type A, Type B, Large

Quantlty)‘ and SOLIDIFICATION agent or absorbent
(e.g. cement urea formaldehyde)

-The following lnformatlon for each class of solid
waste (as: defined by 10CFR Part 61) shipped offsite

during the report period:
a. Total container wvolume,

b. Total curie quantity (specify whether
determined by measurement or estimate),

C. Principal radionuclides (specify whether
determined by measurement or estimate),

d. Source of Wastenand processing employed (e.g.,
dewatered spent resin, compacted dry waste,
evaporator bottoms) .
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A list and description of unplanned releases from
the site to UNRESTRICTED AREAS of radioactive

.materials in gaseous and liquid effluents made

during the reporting period.

A listing of new locatlons for dose calculations
and/or env1ronmental monitoring identified by the
land use census pursuant to Sectlon 5.2.

Changes to the 'ODCM pursuant to Techn1ca1
Spec1f1catlon 5.5.1.

Major changes to radiocactive llquld gaseous,rand
solid waste treatment systems . The dlscuss1on of
each change shall contain: coT :

a. A summary of the evaluation that led to the
determination that the change could be made in
accordance with 10CFR Part 50.59.

b. Sufficient detailed information to totally
support the reason for the change without
benefit of additional or supplemental
information;

C. A detailed description of the equipment,
components and processes involved and the
interfaces with other plant systems;

d. An evaluation of the change, which shows the
predicted releases of radiocactive materials in
liquid and gaseous effluents and/or quantity of
solid waste that differ from those previously
predicted in the license appllcatlon and
amendments thereto;

e. An evaluation of the change, which shows the
expected minimum exposures to a MEMBER OF THE
PUBLIC in the UNRESTRICTED AREA and to the
general population that differ from those
previously estimated in the license application
and amendments thereto;
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A comparison of the predicted releases of

-~ radiocactive materials, in liquid and gaseous
"effluents and in solid waste, to the actual

releases for the period:prior to when the
changes are to be made;

An estimate of the exposure”to piant operating
personnel as a result of the change; and
Documentation of the fact that the change was

reviewed and found acceptable.by the Plant
Operations Review Committee. (?ORC)

"Licensees may choose to submit the information called for in
this requirement as part of its annual USAR'‘update: :

Changes described by this requlrement shall become effective
upon review by the PORC. SR
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7. An.annual summary of hourly meteorological data

.collected over the previous year. This.annual

. summary may be either in.the form of an hour-by-hour

" listing on magnetic tape of wind speed wind
‘direction, atmospherlc stablllty, and precipitation
(if measured), or in the form of joint frequency
distributions of wind speed, wind dlrectlon and
atmospheric stability.

4

8. An assessment of the radiation doses due to the
radicactive liquid and gaseous effluents: released
from the unit or station during the prev1ous
calendar year. Beta and gamma air dose due‘to the
release of noble gas in gaseous effluents is
calculated at the CPS site boundary in each of the
16 geographical directions surrounding CPS. Dose
due to the release of radiocactive iodines and
particulates in gaseous effluents is calculated at
the critical receptor location in each of the 16
geographical sectors surrounding CPS to a distance
of 5 miles. Dose summaries based on these
calculations are provided in the Radioactive
Effluent Release Report.

9. An assessment of the radiation doses from

' radiocactive liquid and gaseous effluents to MEMBERS
OF THE PUBLIC due to their activities inside the
SITE BOUNDARY (Figures 2.1-1 and 3.1-1) during the
report period.

Note:
All assumptions used in making the following assessments,
i.e., specific activity, exposure time and location,

shall be included in these reports. Annual average
meteorological conditions or meteorological conditions
concurrent with the time of release of radiocactive
materials in gaseous effluents, as determined by sampling
frequency and measurements, may be used for determining
the gaseous pathway doses. The assessment of radiation
doses shall be performed in accordance with the
methodology and parameters in this manual.
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10. . An assessment of radiation doses to 'the likely most

-exposed MEMBER OF THE PUBLIC'from reactor releases

~~-and other nearby uranium fuel cycle” sources,
1nclud1ng doses from primary effluent pathways and

1d1rect radiation, for the prev1ous calendar year to

 'show conformance with 40CFR Part 190, Environmental
"Radiation Protection Standards for Nuclear Power
Operation.

'Acceptable methods for calculatlng the dose .contribution

from llquld and gaseous effluents are .given in Regulatory

.Gulde 1. 109, Rev. 1, October 1977
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8.0 ADJUSTMENT OF THE CPS ODCM METHODOLOGY
Consistent with the NRC Commissioners’' opiniomn on 10CFRS50
Appendix I dated April 30, 1975, CPS will use
environmental monitoring data to improve dose -
calculational -models and to request CPS OBCM:changes on
- the basis of such .operating experience data. -Such
adjustments -are recognized as being especially important
for the radioiodine-milk pathway where conservative '
regulatory guide assumptions have been made.- By using
environmental monitoring data, uncertainties associated
with plume ‘behavior, radioiodine chemical form,
deposition and retention of forages, and milk consumption
patterns may. be circumvented or reduced. .

I
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ATMOSPHERIC TRANSPORT AND DISPERSION MODEL: -

Introduction:

The "atmospheric transport and dispersion model ‘used by

+ AmerGen Energy Company LLC is a straight-line, sector-

averaged Gaussian model designed.to estimate average

‘relative concentrations at various receptor points.
" .The :model was developed . in accordance with routine
. *release analysis procedures sgpecified by Regulatory
cGuide 1.111 (Revision 1 July.1977), Section C:1l.c
"Congstant Mean Wind Direction Models™ .. - :

PR
R

All meteorological and dose calculations prescribed in
this manual are based on meteorolcogical data concurrent
with the time of release or the annual average values.
Near-real time meteorological data processing is
described in Section 9.2.

Concurrent Meteorological Data Processing

Meteorological data is acquired and processed through a
model which utilizes bi-level hourly meteorological
tower data or single level joint frequency data to
perform the required analysis. Three distinct release
modes are treated: elevated, ground and mixed. A set
of four output arrays are generated for each dose
receptor location as follows:

° Relative undecayed, undepleted plume concentration
(X/Q)
° Relative decayed and depleted radioiodine and

particulate concentration (D2DPXQ) [8 day decay]

° Relative decayed noble gas concentration (D1XQ)
[2.26 day decay]

° Relative particulate and radioiodine deposition
(D/Q)
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Since the: Regulatory Guide 1.111 depletion .and
deposition curves are defined only within the range
encompassing 100 to 200,000 meters, analysis results
are not considered valid outside this range. The
following sections describe the calculations. performed
by the transport and dispersion model for a one hour
time interval: :

Determination of Pasqulll Stability Class

The Pasqulll Stablllty Class is determined by

.categorizing the temperature gradient, AT; -into one of

several ranges between -0.900 and 0.900 °C/meter
according to:the following: equatlon

AT = (Ty - Tg)/(Hy - Hg), °C/metér - : (1)

Ty = Meteorologlcal (met) toﬁer Upper level
temperature, °C

T, = Meteorological tower lower level temperature, °C
Hy = Meteorological tower upper level instrumentation

height _
= 60-meterS’*

Hy, = Meteorolog1cal tower level instrumentation height

=-10 meters

AT is then classified according to ‘the following
scheme:

‘Pasquill Stability = = ; Def1n1ng Condltlon

A (Extremely Unstable) -0.900 < AT

B - -0.019 <
-0.017

(Neutral) -« - - -0.015"
‘ ' T "~ -0.005

-0.019
-0.017
-0.015
-0.005
. 0.015
0.040
0.900
0.900

>
=

AT
‘AT
AT
AT
G (Extremely Stable) 0.040 < AT
Invalid : AT < -0.900 or AT >

AN A NOA
|A|A1A¢A|A1AIA
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Calculatlon of Stack Height Wind Speed

The wind speed at the release point - (HVAC Exhaust Stack
or Standby Gas Treatment System Exhaust ‘Stack) height,
STACWS; 1s calculated using the express1ons

STACWS = WSPU (STACKH/Hy) %, meter/sec o (2)

WSPQ Upper met tower level Wind speed 'meter/sec

-.WSPLJ; Lower met tower level w1nd speed meter/sec

STACKH = Phys1cal release point stack helght

P = Wind power law exponent, 0.25 for stabilities A, B,
C; 0.33 for stability D; 0.5 for stabilities E, F,
G, dimensionless. These coefficients come from The
Recommended Guide for the Prediction of the
Dispersion of. Airborne Effluents, May 1968.

All other parameters are as defined for equation (1) .
Determination of Release Mode and the Entrainment
Coefficient

The mode of release can be elevated, ground or mixed;
the latter being a combination of the first two. The
mode of release, as well as an entrainment coefficient,
TCORR, are determined from the stack. height, STACH,
building height, BLDGHT, stack exit velocity, EXITV,

and wind speed at the stack height, STACWS.

For effluents exhausted from release points'that are

- higher than twice the he1ght of ad]acent SOlld
»structures

‘STACKH > 2'(BLDGHT) TCORR = 0.0 - (3)

the release is. con31dered completely elevated and the

entrainment coefficient is zero. For effluents
released from points less than the height of adjacent

solid structures, a ground-level release is assumed

STACKH < BLDGHT, TCORR = 1.0 - (4)

and the entrainment coefficient is unity. For
effluents released from points or vents at the level
of, or above, adjacent solid structures, but lower than
elevated release points,
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2 (BLDGHT) > STACKH > BLDGHT T (5)

the release is treated as elevated, ground .or mixed
according to the following relationships:

ELEVATED: TCORR = 0.00 if EXITV >5(STACWS).f (6)
GROUND: - TCORR = 1.0 if EXITV < STACWS =~ = ° (7)

MIXED: TCORR 0.30-0.06 (EXITV/STACWS) if (8)

5 (STACWS) > EXITV > 1.5 (STACWS)

2.58-1.58 (EXITV/STACWS) if (9)
1.5(STACWS) > EXITV > (STACWS)

_TCORR

In the mixed mode, the release is considered to occur
as an elevated release 100 (1-TCORR) percent of the
time and as..a _ground release 100 (TCORR): percent of the
time. Each Of these cases are then evaluated
separately and the concentration X/Q calculated
according to the fraction~oef-the-time each release
occurs. :

The vert1ca1 plume spread (vertical standard
deviation), o0, is a function of the distance from the
release point to-:the .reception point for a given-
,Pasqulll stablllty class. The numerical value of 0, is
obtained by linear interpolation of the values in the
follow1ng table Wthh are taken from Regulatory Guide

1.145:
TABLE 9.2-1
0; Values
Distance - Stability Class
(meters) - o -
o A- - B ' C D E F G
200 31 - 21 15 10 6 4 3
500 120 55 34 19 13 8 5
1000 530 124 64 32 21 13 8
2000 1000 ° 340 - 120 52 34 20 13
3000 1000 800 170 68 44 25 16
‘6000 1000 1000 300 110 71 35 23
10000 1000 1000 450 147 85 45 28

30000 1000 1000 12000 275 130 65 40

50000 1000 1000 1000 350 155 75 50

80000 1000 1000 1000 460 180 85 55
The values in this table are limited by the “mixing helght lid”
which is specified at 1000m.
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Calculation of the Building Wake. Correction

For ground-based and mixed-mode releases, an adjustment
is made ‘in the calculation of X/Q that takes into
consideration initial mixing of the effluent plume
within the building wake. This adjustment is an
additional factor added in gquadrature to the vertical
plume spread equation (10): '

2, 0.5 (BLDGHT)?/m] ¢ h (10)

with‘the requiremeht that 2, 1s restficted to values

RS

(G.). | T (11)

«CaICulatioh of Momentum Plume-Risew*

For - elevated or mixed- -mode reledses only, the amount of
plume rise due to:thé initial vértical momentum of the

exhausted effluent, AH, is calculated. 'For Pasquill

stability classes A,B,C-and.D, AH is calculated per .
section 9.2.6.1; for classes E, F ‘and G, section 9.2.6.2

is used.

- AH ForvPasquill Class A B C and D -

AH is calculated using both equatlons (12) and (13)
and the mlnlmum value 1s selected for use.

2/3

AH, 1.44(STACD)(EXITV/STACWS) X/STACD)”3 (12)

AH, 3.0 (STACD) (EXITV/STACWS), meter (13)

STACD

Internal release point stack diameter
3.77 meters (HVAC Exhaust Stack)
0.44 meters (SGTS Exhaust Stack)

Stack exit velocity, meter/second
Distance to specified receptor, meter

EXITV.
X

‘All other paraMeters,are as defihed previously.
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9.2.6.2 AH For Pasquill Class E,F and G

AH is determined by selecting thé minimum value
calculated by equations (12) and (13) above and
equations (14) and. (15) below: -

AH; = 4.0[(0.5(EXITV) (STACD))?/S] ", meter (14)

AH, = 1.5[(0.5(EXITV) (STACD))?*/sTacws]*?(s) /¢,

meter ' : o (15)
where o : v R L

S = Restoring acceleration per unit vertical
displacement for adiabatic motion, sec™
= 9.8 * T,/ (273+Tam)

T, =:0:025 (E stability - default value)
T, = 0.05 (F stability - default value)
T, = 0.075 (G stability - default value)
Where Tmm‘='Ambieﬁt'air“temperature (°c) [If
temperature is missing, the default value will be
used] S RS '
All other parameters aré as defined in section 9.2.6.1.

(I

9.2.7 Calculation of Ehe Effective Plume Height

The effective plume height, H, is determined using
section 9.2.6 results for the momentum plume rise, AH,
and the terrain height, TERAIN:

H = STACKH + AH - TERAIN, meter - . (16)
where 4 . L . . .
TERAIN =, Difference between the plant base height
.. above mean sea level (MSL) and the.receptor
point height above MSL, meter >0.0.
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The wind direction for the hour‘determinea which sector

will be affected.

Sectors are 22.5°°
classified according to the following scheme:

TABLE 9.2-2
WIND DIRECTION TABLE

arcs and are

Compass Wind Direction (WD).
Number Direction ' '
1. N. 0.0° < WD <. 11.25° or
o 348.75° < WD < 360.00°
2 NNE 11.25° < WD < 33.75°
3 . NE 33.75° < WD < 56.25°
4 . ENE ' 56.25° < WD < 78.75°
5 . E 78.75° < WD .< 101.25°
6  ESE 101.25° < WD < 123.75°
7 . SE . . 123.75° < WD, < 146.25°
8 SSE. ., . 146.25° < WD.< 168.75°
9 S ~ 168.75° < WD < 191.25°"
10 SSW 191.25° < WD < 213.75°
11 swo 213.75° < WD..< 236.25°
12 WSW 236.25° < WD < 258.75°
13 W . 258.75° < WD :< 281.25°
14 WNW 281.25° < WD < 303.75°
15 NW 303.75° < WD. < 326.25°
16 NNW 326.25° < WD < 348.75°
For elevated releases, the wind speed at the upper met

tower level is used; ground releases use the speed of
The wind

the wind at the lower met tower level-.

direction is the same at both levels.

CLINTON -- UNIT #1
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During periods

~of calm wind, the wind spéed is set at 0.5
'meters/second the anemometer threshold value and
assigned the direction measured for the hour.
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9.2.9 Calculation of Depletion and Deposition Factors
The depletion, DPF, and deposition, DPSFszactOrs are
taken from the tables below which have been derived
from curves found in Regulatory Guide 1. 111 Both the
DPF and DPSF values depend on the. effectlve plume
height, H, the stability class, S, and the dlstance X,
to the receptor.
The Regulatory Guide 1.111 curves represernt: plumes that
are 100, 60, 30, and 0 (ground-level) meters above the
ground. For plume heights and receptor distances other
than those listed, the factors are 1nterpolated from
the tables. The model assumes that, after-full plume
rise is achieved, the plume cannot get hlgher from the
ground. The derivation of these curves. assumed no
change in terrain height with downw1nd dlstance Since
topography does change with’ dlstance, as. does :the
vertical distance between the plume centerllne and the
ground, use more than one depletion or depos1tlon value
as the plume travels away from the plant with distance.
TABLE 9.2-3
DPF - DEPLETION FACTORS .
FROM FIGURES 2 THROUGH 5 OF REGULATORY GUIDE.1.111

Height of Pasquill Distance (meters) . C

Release | Stability 200 500 1,000 | 2,000 | 3,000 | 6000 | 10,000 | 30,000 | 50,000 | 80,000
(m) Class N '

Ground All 0.970 0936 | 0900 [ 0.860 | 0.832. | 0.770 -| 0.714 [ 0.590 | 0.517 | 0.440
30 _ABC, 0.990 0.964 | 0935 | 0.900 | 0.875 | 0.828 .| 0.793 [ 0.680 | 0.590 | 0.478
30 D 1.000 0.985 | 0.960 [ 0.920 | 0.900 | 0.850 [* 0.810 | 0.707 | 0.650 | 0.593
30 E,F,G 1.000 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 0.970 [-0.792 | 0.664 | 0.546
60 ABC 1.000 0.985 | 0967 | 0.942 | 0.928 | 0.878 | 0.839 | 0.700 | 0.617 | 0.500
60 D 1.000 1.000 | 1000 ] 0.970 | 0.950. | 0.910 | 0.870 | :0.767 | .0.707 | 0.646
60 EF,G 1.000 1.000 [ 1.000 | 1.000 | 1.000 [ 1.000 [ -1:000_.] 1.000 | -1.000 | 0.977
100 . AB,C 1.000 1.000 | 0.978 | 0950 | 0.932. | 0.885 [ 0.850 | 0.725 | :0.628 | 0.500
100 D 1.000 1.000 | 1.000 | 0.989 | 0.982 | 0.946 | 0.910 | 0.807 | 0.746 | 0.685
100 EFG 1.000 1.000 [ 1.000 | 1.000 | 1.000 [ 1.000 [ 1.000 [ 1.000 | 1.000 | 1.000

. -
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TABLE9.24 -
. %" DPSF.DEPOSITION FACTORS =~ .
. “FROM FIGURES 6 THROUGH 9 OF REGULATORY GUIDE 1111 (m")*

Height of Pasquill . R } " ' Distance (meters)’ & .. " . . ) ’

Release (m) Stability Class <1200 500 -| 1,000 ° 2,000 |- 3,000 .| . 6,000 | 10,000 30,000. 50,000 | 80,000
Ground All : 1.25E-04 | 8.00E-05 | 5.40E-05 | 3.20E-05 | 2.60E-05 | :1.50E-05 | 9.90E-06 | 4.50E-06. | 3.00E-06 | 2.00E-06
30 ABC, ‘1" 1.10E:04 | 8.00E-05 | 4.20E-05 | 2.40E-05 |-1.80E-05 | 1.10E-05 | B8.00E-06 | 4.80E-06 | 4.00E-06 | 3.50E-06
30 D .| 5.50E-06°| 4.10E-06 [ 4.80E-05 | 3.00E-05 | 2.40E:05 |-1.30E-05 | 8.00E-06 | 3.40E-06 | 2.30E-06 | 1.60E-06
30 EF.G - .| 1.00E-11 | 1.00E-10 | 1.00E-09 | 1.00E-08 | 1.00E-07 | 2.00E-06 | 6.30E-06 | 8.80E-06: | 5.30E-06 | 3.00E-06
60 AB,C 1.80E-05..| . 4.40E-05 | 3.80E-05 | 2.40E-05 | 1.80E-05 | 1.10E-05 [ 8.20E-06 | 5.00E-06 | '4.20E-06 | 3.50E-06
60 D * | 2.80E-07. | 5:50E-06 | 1.60E-05 | 2.00E-05 | 1.80E-05.{ 1.30E-05 | 8.90E-06 | 3.60E-06 | 2.50E-06 | 1.70E-06
60 EFG - | -1.00E-14 { 1:00E-13 | 1.00E-12 | 1.00E-11.]- 1.00E-10" | 1.00E-09 | 1.00E-08 | 1.60E-08 | 2.00E-07 | 6.80E-07
100 AB,C "1 "4.00E-06 | 2.60E-05 | 3.30E-05 | 2.40E-05 | . 1.70E-05.| 1.10E-05 | 8.10E-06 | 5.00E-06 | 4.50E-06 | 3.70E-06
100 D 1.00E-08 |- 2.60E-07 | 2.50E-06 | 9.00E-06 |-1.10E-05 | 1.00E-05 [ 7.50E-06 { 3.90E-06 [ 2.80E-06 | 1.90E-06
100 EF,G 1.00E-15.| 1.00E-15 | 1.00E-18 | 1.00E-15 {-:1.00E-15 | 1.00E-15 | 1.00E-15 | 1.00E-15 | 1.00E-15 | 1.00E-15 -
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9.2.10 .Ground: Level X/Q, D2DPXQ, D1XQ, D/Q Analysis
9.2.10.1 Undecayed, Undepleted Plume Relative Corncentration, X/Q
The atmospheric concentration of effluent at ground
level, normalized by the source term Q, is given by the
follow1ng equation: oL
X/Q = 2.032 (TCORR) /WSPy, (X)Anin, sec/m’ (17)
where
Auin =-The lesser of the two values :obtained by
equations (10) and (11), meter
« .
2.032 =The constant (2/n) divided by the width in
radians of a 22.5° sector (i.e., m/8,
dimensionless
X = Distance between release p01nt to receptor
meter : » T ;
9.2.10.2 Decayed, Depleted Radioiodine -and Partlculate Relative
Concentration, -.D2DPXQ" '
The decayed, depleted radieiodine concentration,
D2DPXQ, is calculated in accordance: w1th the following
equation:
D2DPXQ = DPF(DC2)X/Q, sec/m® | (18)
where S _ N P :
DPF = The depletion factor calculated per section
9.2.9, dimensionless
DC2 = The radlolodlne 8 day decay factor,
d1mens1on1ess : -
.= expl[-0.693(X)/t«(WSPL)]
- exp[—O.693(X5/(8 day) (24 hr/day)(3600-
sec/hr) (WSPy) ]
= expl-1.00E-06(X/WSP;)]
CLINTON -- UNIT #1 Rev.22 —
12/09



9.2.10.3

where

CY-CL-170-301
Revision 22
Page 193 of 195

Decayed Noble Gas Plume Relative Concentration, D1XQ.

The: decayed noble gas plume relative concentration,
D1XQ, is calculated in accordance w1th the follow1ng
equatlon

DlXQ = DC1 (X/Q), sec/m’ : } . o (19)

«; D€1 = The noble gas decay factor, dimensionless

9.2.10.4

where

9.2.11

9.2.11.1

12/09

exp [-0.693(X)/t« (WSPy)]

“exp [-0.693(X)/(2.26 day)+(24 “hr/day)
©.i. (3600 sec/hr) (WSP.) ] AT

DR e

eXp [—3.55E-06 X/WSPL:

2

Radlolodlne and Partlculate Relatlve Dep051tlon D/Q

The relatiVe,depositicnlfor>radioiodines and :
particulates, D/Q is calcdulated in accordance with the
following equation:

-2

"'D/Q = [DPSF(DCZ)(TCORR)]/[(Zﬁ/lé)X]; m°- (20)

DPSF = The depoe&tlon factor calculated per section
' S 79.2.9, m’ »

Elevated X/Q, D2DPXQ, DlXQ, D/Q Analy81s

Undecayed, Undepleted Plume~Relat1ve ‘Concentration, X/Q

The atmospheric concentration of effluent at elevated
level, normalized by the source term Q, is given by the
following equation:

X/Q = [2.032(1- TCORR)exp[ 0. 5 H/Gz 211/ [STACWS (X) ozl,
sec/m . (21)

where all parameters are as previously defined.
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9.2.11.2 Decayed, Depleted Radioiodine and Partlculate Relative
Concentration, D2DPXQ oo
The calculation of D2DPXQ for elevated releases follows
section 9.2.10.2 methodology with the exception that
the WSP, value used in the calculation of DC2 in
equation (21) is replaced by the STACWS value and the
equation (24) X/Q is used.
D2DPXQ = DPF(DC2)X/Q, sec/m’ | (22)
where '
DPF = The depletion factor calculated per section
9. 2 9, dlmen51onless
DC2 = "The radioiodine 8- day decay factor,
dimensionless
= exp[ o 693.(X) /e« STACWS)]
= exp[ O 693 (X) /(8. day)(24 hr/day)(36OO sec/hr)
' ( STACWS)] '
s o
= exp[ 7. 00E4 06(X/ STACWS)]
9.2.11.3 . Decayed Noble Gas Plume_Relatlve Conceﬁtration, D1XQ
The calculation of D1XQ for elevated releases' follows
section 9.2.10.3 methodology by substituting the
equation .(24) X/Q value into equation (22) and STACWS
for WSP; 1n the calculation of DC1. ‘
DIXQ = DC1 (X/Q), see/m’ - | (23)
where , R
..DC1 = The noble gas decay factor, dimensionless
= exp [—0.693(X)/t«(STACWS)];
- exp [-0.693(X)/(2.26 day) (24 hr/day)
(3600_sec/hr)( STACWS) ]
= exp [+3.55E-06 (X/STACWS)]
9.2.11.:4 Radiociodine and Particulate Relative Deposition, D/Q
The calculaticn of D/Q for elevated releases follows
section 9.2.10.4 methodology by substituting (1-TCORR)
for the TCORR term in equation (23) and STACWS for WSP,
in the calculation of DC2. :
D/Q = [DPSF(1-TCORR)]/[(2n/16)X], m? - : (24)
where ‘ , . ,
DPSF = The deposition factor calculated per section 9.2.9, m
CLINTON -- UNIT #1 Rev.22 -
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GASEOUS EFFLUENT RELEASE POINT CHARACTERISTICS

TURBINE BURDING " RADWASTEAND
ROGF EL. 875'0° MACHINE SHOP BULLDING
" ROOF EL. 781'0°
170°0° | g J-2080
HVAG VENT STACK CONTROL ROOM
$GTS VENT AR HANDUING
N S uNITS
TOP CONTAINMENT CONC. EL. 927°0° { ‘
ﬁ CONTROL BURLONG' - -
/// 7 ..i. \ ROOF EL. 847°0°
l 0 . L P
BULDING
j6 i ROOF EL 7000 (HP)
A ! =l
A | ]
‘ glg . /.
’ .
FUEL BULDING /
ROOF EL. 800'0° S—— _ /" ROQFEL T88'0° (L)
—-—-— ey A 7
DIESEL GEN. A aC BuLDING | // $GTS FILTER UNITS
' (AT EL- T13'0")

Release Point Height
(m)

Release Point Geometry
(m”)

Release Point Diameter

(m).
Building Helght

Release Point Area’
(m)
Annual Average Flow Rate

Vertical Exit Velocity (m/sec)

*Effective 2(A/n)«diameter

CLINTON -- UNIT #1
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(m3/sec)

HVAC Exhaust

SGTS Exhaust

Stack
61
58

"~ Duct
"11.15 -

3.77%

10.02

111.71

Stack
61
58

~ Pipe
0.15
0.44
1.89
12.49
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