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1.0 INTRODUCTION

1.1 Purpose ~

This manual provides the methodology to calculate radiation doses to
individuals in the vicinity of the James A. Fitzpatrick Nuclear Power
Plant. It also provides methodology for calculating effluent monitor
setpoints and allowable release rates to ensure compliance with the
Technical Specifications, Appendix B of the New York Power Authority,f

James A. Fitzpatrick Nuclear Power Plant, Docket No. 50-333, and 10CFR
Part 20 release criteria.

1.2 Methodologies and Parameters

The ODCM follows the methodology and models suggested by the " Guidance
Manual For Preparation of Radiological Ef fluent Technical Specifications
for Nuclear Power Plants" (NUREG-0133, Rev. 1, dated November, 1978) and
" Calculation of Annual Doses to Man From Routine Releases of Reactor
Ef fluents for the Purpose of Evaluating Compliance with 10CFR PART 50,
Appendix I" ( Regulatory Guide 1.109 Rev.1 dated October,1977).

/'' Simplifying assumptions have been made and justified where applicable to

(%) provide a more workable document for implementing the Technical
Specifications, Appendix B, requirements. Alternate calculational
methods to those presented here may be used provided the overall
methodology does not change or the results are not less conservative.
Additionally, as available, the most up-to-date revision of the
Regulatory Guide 1.109 dose conversion factors and site-specific
environmental transfer factors may be substitued for those currently
included and used in this document.

'

n~-,

-1-
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2.0 GIDSSARY OF TERMS

BETA A beta particle (electron) .

BETA Dose The dose component to skin dose due to beta-emitting
radionuclides in air.

CC Cubic Centimeter.

Ci Curie. A unit of radioactivity equal to 3.7 x 1010
disintegrations per second. See also microcurie (uci).

|

Ci Activity or concentration of a nuclide in the release source.

Ci/ml.Units of pCi, pCi/cc, or p

CFR Code of Federal Regulations.

Dose A measure of the radiation energy deposited per unit mass (in
stem or arad), that the organ or the individual receives from

(n exposure to radioactive effluents dispersed in the environment.

Dose
Commitment The total dose delivered to the organ or total body over a

I 50-year period resulting from uptake of radioactive material.

Dose Factor Normally, a factor that converts the ef fect of ingesting or
inhaling radioactive material into the body, to dose to a
specific organ. Body elimination, radioactive decay, and organ
uptake are some of the factors that determine a dose factor for a

given nuclide.

Dose A specific path that radioactive material physically travels
l Pathway through in the environment prior to exposing an individual to its

emitted radiation. The contaminated forage / cow / milk pathway is a
dose pathway.

Dose Rate The dose received per unit time.

(D/Q) A long-term relative deposition coefficient. A factor with units
2of 1/m which describes the deposition of particulate matter

from a plume at a point downrange from the source. It can be

thought of as the part of the cloud that will fall out and
deposit over one square meter of ground.

GAMMA A gamma photon.
|
|

| GAMMA Dose The dose component to skin or total body dose due to

,

gamma-emitting radionuclides in air.
l

-2-
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b

Ground Radioactive material deposited uniformly over the ground
Plane emits radiation that produces an exposure pathway when an

indiv_idual is present in the area. It is assumed that an adult
receives the same exposure as an infant, regardless of the
physical height differences. Only the total body is considered
for the purpose of the ODCM.

H-3 Hydrogen-3, or Tritium. An isotope of hydrogen that is a

low-energy BETA emitter.

I&8DP Radioiodines and particulates with half-lives greater than 8 days.

LLD Lower limit of detection. The smallest concentration of
radioactive material in a sample that will yield a net count,
above systems background that will be detected with 95%
probability with only 5% probability of falsely concluding that a
blank observation represents a "real" signal.

.

LCO Limiting Condition for Operation in Technical Specifications,
Appendix B.

3(''N m Cubic meters.

2m Square meters.

MPC Maximum Permissible Concentration.

Nuclide For the purposes of the ODCM, a radioactive isotope. Nuclide (1)
signifies a specific nuclide, the 1st, 2nd, 3rd, etc. one under
consideration. If nuclide (i) is I-131, then the Mi (dose
factor) under consideration should be M -131, for example.I

Organ For the purpose of the ODCM, either the bone, liver, thyroid,
kidney, lung, GI-LLI, skin, or the T. Body. T. Body (Total Body)
is considered an organ for consistency with the ODCM nomenclature.

Qi Qi (dotted) Denotes a release rate in C1/sec for nuclide (1).

Qi Denotes Ci of nuclide (i) released over a specified time
L interval.

I
I

I

O
i

|

|
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[ !
I |Receptor The individual receiving radiation exposure from effluent

releases at JAFNPP at a given location, or who ingests food |

products contained with trace amounts of radioactive
' materials. A receptor can receive doses from one or more j

dose pathways.
,

s

Release A subsystem, tank, vent or stack where radioactive material
Source (s) can be released independently of other radioactive release (!

points. ['

&

Restricted An area within the site boundary to which access is f
Area controlled by NYPA for purposes of protection of (

'individuals from exposure to radiation and radioactive
materials.

,

I
! Technical The JAFNPP Radioactive Effluent Technical j

Specifications, Specifications. ;
Appendix B [

t

uCi Microcuries. 1 Ci = 106 pCuries. The pCi is the standard h
unit of radioactivity for all dose calculations in the JAFNPP |**

OD -

,

(X/Q) A long-term relative atmospheric dispersion coefficient. It

describes the physical dispersion characteristics of a !

semi-infinite cloud of noble gases as the cloud travels !

downwind from the release point. -

,

.

I.
(X/Q)D A long-term depleted relative atmospheric dispersion

coefficient. It describes the physical dispersion
characteristics of a semi-infinite cloud of radioactive
iodines and particulates as the cloud travels down wind.
Since iodines and particulates settle (fallout of the cloud)

on the ground, the (X/Q)D represents what physically
remains of the cloud at a given location downrange from the
release point.

- r

Unrestricted An unrestricted area shall be any area at or beyond the site |
Area boundary access to which is not controlled by NYPA t for i

Ipurposes of protection of individuals from exposure to
radiation and radioactive materials, or any area within the f

'

site boundary used for residential quarters or for
3 industrial, commercial,' institutional, and/or recreational

- purposes. (Refer to Technical Specification Section 1.0, f
,

Appendix By for expanded definition) .
_ ,

|
4

4--

.
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3.0 LIQUID EFFLUENT METHODOLOGY

3.1 Apolicable Site Characteristics

The JAFNPP Final Safety Analysis Report contains the official
description of the site characteristics. The description that follows
is a brief summary for dose calculation purposes:

The James A. Fitzpatrick-Nuclear Power Plant is located on the eastern

? portion of the Nine Mile Point promontory on Lake Ontario in Oswego
j County, NY. The site is approximately 7 miles northeast of the City of

Oswego. All radioactive liquid releases enter Lake Ontario where the
Circulating Water Discharge Tunnel terminates on the lake bottom
approximately 1400 ft. from the shoreline.

d

3.2 10CFR20 MPC Limits Determination of the Fraction (Ft ) of
Release Limits

-

3.2.1 Requirements

In accordance with Technical Specification Section 2.2, Appendix*

B, the concentration of liquid radioactive material released to
\/ Unrestricted Areas (See Appendix G) shall not exceed the

concentrations specified in 10CFR20, Appendix B, Table II, Column
2 for radionuclides other than dissolved or entrained noble
gases. The concentration of radionuclides in liquid waste is

; determined by sampling and analyses in accordance with Technical
Specifications Section 2.2, Appendix B.

.

In accordance with Technical Specification Section 2.2, Appendix
B, for dissolved or entrained noble gases, the concentration

shall be limited to 2 x 10-4 uCi/ml.i

|
,

3.2.2 Methodology

|
! This section presents the calculational method to be used for

determining F , the fraction of 10CFR20 limits, of releaseL
concentrations of liquid radioactive effluents.

O
-5-
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3.2.2.1 General Approach

This nethod addresses the calculation for a specific release
source. Administrative controls are applied to assure that the

summation of FL values for each release source does not exceed
JAFNPP's 10CFR20 limit.

Normally, all potentially radioactive liquid effluents are
released to the unrestricted area through a single monitored
release path as indicated in Appendix F. However, the service
water system presents a potential release point for radioactive
liquid effluents. To assure the combined releases do not exceed
10CFR20 limits, the alarm setpoint, as determined in Section 3.3
is normally multiplied by 0.5.

The basic equation which determines the fraction FL of the
10CFR20 MPC limits ist

[f h n
C'

l |* EFL= 3.2.2.1-1 '

(f2/ 11 (MPC)

O Where
( FL The fraction of 10CFR20 MPC limits resulting from=

the release source being discharged, dimensionless.

'

fi The undiluted release rate in of the release=

source as measured at the liquid effluent monitor
location, in gpm.

f2 The discharge structure exit flow in gpm.=

(Summation of circulating water pump and service
water pump discharge flow).

Ci The undiluted concentration of nuclide (i) in=

uCi/ml from sample assay. When a radionuclide
concentration is below the lower limit of
detection (LLD) for the analysis, it is not
reported as being present in the sample.

(MPC)1 Maximum Permissible Concentration of nuclide (1)=

from Appendix A, in uCi/ml.

Using the general approach, the fraction of the 10 CFR 20 MPC
limit may be determined by a nuclide-by-nuclide evaluation.

p)(

-6-
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5

3.2.2.2 Simplified Approach
I

For pprposes of simplifying the calculation, the value of 3 x
10-8 uCi/ml (unidentified 10CFR20 MPC value) should be
substituted for (MPC)i in equation 3.2.2.1-1 and the cumulative
concentration (Ctotal = sum of all identified radionuclide ,

concentrations) or the gross beta-gamma concentration should be 6

substituted for C .t

3.2.2.3 Approach Selection Criteria
..

As long as the diluted concentration (Ctotal x f /f ) is equal to or [i 2
less than 3 x 10-8 uCi/ml, the nuclide-by-nuclide calculation j
is not required to demonstrate compliance with the 10 CFR 20 MPC i,

limit.

i
3.2.3 Calculational Process ;

E

The following section provides a procedure for determining the #
minimum required dilution factor (f /f ) to ensure that PL .62 l; 1 during the actual release. With FL = 1, the minimum required

,]. dilution factor can be expressed as:

,~ fg D
C

2 = I i 3.2.3-1
I f i=1
l 1 min (MPC)1

f
3.2.3.1 Obtain (C ), the undiluted assay value of nuclide (i) , ;

i

in uCi/ml. If a gross activity determination (simplified |
.

approach) is used, the cumulative concentration i
,

j (Ctotal) is used.
-

3.2.3.2 From Appendix A, Table L-1, obtain the corresponding
(MPC)1 for nuclide (i) in uCi/al. The value of
3x10-8 uCi/ml should be used for the gross activity i

method. :
!

3.2.3.3 Divide Ci by (MPC)i.

3.2.3.4 If the gross activity method is used, then
I

l [f.M is given by Ctotal/3x10
_8 :

I
l sin

i ;

If determining the MPC fraction by the nuclide-by-nuclide f
>

'~

| f evaluation, repeat steps 3.2.3.2 and 3.2.3.3 for each !

!j nuclide and sum the totals.

k

-7-
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3.2.3.5 Enter the total activity (C) and the minimum required
dilution factor (f /f ) min on the liquid release2 l

- permit.

3.3 Determination of Setpoints for Radioactive Liquid Effluent

Monitors
1

3.3.1 Requirements*

Technical Specification Section 2.1.a, Appendix B, requires that
the radioactive. liquid effluent monitor be operable and set to
initiate an alarm and/or trip in the event that the limits of
Technical Specification Section 2.2, Appendix B,are approached.
The alarm and/or trip setpoints shall be determined and adjusted
by the methodology which follows. The setpoint values should be
applied above normal background levels.

The alarm setpoint for the liquid effluent radiation monitor is
derived from the concentration limit provided in 10CFR PART 20,'

Appendix B, Table II, Column 2 applied at the unrestricted area
, - boundary where the discharge tunnel flows into Lake Ontario.

,

'

3.3.2 Methodology' s-

The alarm setpoint does not consider dilution, dispersion, or
decay of radioactive material beyond the unrestricted area
boundary. That is, the alarm setpoint is based on a>

-concentration limit at the end of the discharge tunnel.
,

A sample of each batch of liquid radwaste is analyzed for I-131
and other principal gamma emitters, or for total activity
concentration prior to release. The fraction FL of 10CFR20 MPC
limits and the minimum required dilution factor to achieve Fn=
1 is determined in accordance with the preceding section for the
activity to be released.

A conservative alarm and/or trip setpoint (uCi/ml) is determined
in accordance with the following equation:'

S=.5 3.3.2-1
F

i L

4

J

-8-

. .. _. _ _ . . _ . . . _ - - _ . __ - _ , - , _ _ _ _ , , _ . . __ __ . _ _ _ - _ _ . _ _ , . _ . . _-



,r

a
..

JAMES A. FITZPATRICK NUCLEAR POWER PLANT
.m

OFFSITE' DOSE CALCULATION MANUAL (ODCM)

Where

'
The alarm and/or trip setpoint above backgroundS . =
corresponding to the limiting concentration of
undiluted liquid effluent (uCi/ml).

Conservatism factor to account for releases from.5 =

multiple points.

Total gamma isotopic or gross activity concentrationC =

(uCi/ml) of sample as determined in the laboratory.

The fraction of 10CFR20 MPC limits for unrestricedFL =

areas resulting from the release source being
discharged.

3.3.3 Calculational Process

The following section provides a procedure for determining a
liquid effluent monitor cetpoint. Typical parameter values are
used for illustration.

,_

i

Determine f , measured at the liquid effluent I* 3. 3. 3.1 i:

monitor location. A typical value is 100 gym. f'

I'

3.3.3.2 Determine f2 from pump curves and current plant !

operating configuration. A typical value is
53.?8 x 10 gp,,

i~ 3.3.3.3 Determine C from laboratory analysis of the liquid

effluent sample. For the purpose of this example,
assume a value of 3 x 10-5 uCiAn1 in a gross

[ beta gamma activity analysis.

I
3.3.3.4 Determine the minimum required dilution f actor

r

I in accordance with equation 3.2.3-1: -

[f h n C
2 i

1 in i 1 (" '

i

1

For a gross activity determination, the unidentified

MPC of 3 x 10-8 uCihil is used. Therefore
,

?

- !f '

2, = 3x10-5 1 3x10-8 = 1000
I4- 1 min
i

.

-9-
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3.3.2.5 A typical value of the dilution factor from current
plant operating conditions is:

.

'[3.78 x 105 gpm] i 100 gpm = 3780, which is

greater than 1000. Therefore the release can be made
at the current release rates and concentrations
maintained within the 10CFR20 limits.

3.3.2.6 Determine F , the fraction of 10CFR20 MPC limitsL
resulting from the release source being discharged at

! a dilution factor of 3780, in accordance with equation
3.2.2.1-1:

[f .n c
i__1_ | Iy =i .

k 2) i=1 (MPC)1L

3.78 x 10 ) x (3 x 10-51 3 x 10-8)5= (100 1

(2.65 x 10-4) x 1000=

- g
.265s,,) =

f

3.3.2.7 The liquid effluent monitor setpoint, S in uCi/ml,
from equation 3.3.2.1-1 is:

S = .5 - C

FL

= . 5 . [ ( 3 x ' 10-5 ) + (.265)]

= 5.66 x 10-5 uCi/ml.

3.3.2.8 Appropriate calibration factors are applied to this
limiting concentration determined in step 3.3.2.7 to
determine an effluent monitor alarm potentiometer

setpoint.

:

v

- 10 -*
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3.4 Dose Determination for Radioactive Liquid Effluents

3.4.1 _A_nnual Dose Assessment - Radioactive Effluent Release
Report Submittal

3.4.1.1 Requirements

Technical Specification Section 7.3, Appendix B, requires an
annual Radioactive Effluent Release Report to be submitted that
includes an assessment of the radiation doses to the public due
to the radioactive liquid and gaseous effluents released from the
unit during the previous calendar year.

,

i- 3.4.1.2 Methodoloav

This section provides the methodology to calculate the doses to
all age groups and organs from all radionuclides identified in
the liquid effluents.

| The method is based on the methodology suggested by sections 4.3
and 4.3.1 of NUREG-0133, Rev.1, November,1978. The

O- site-related dose factors for all viable pathways are listed in

. Appendix B, Tables L-2 and L-3. Table L-3 dose factors are
compiled by age groups, for all organs and radionuclides common
to a BWR environment.

The following equation provides for a dose calculation to the
total body or any organ for a given age group based on actual
release conditions during a specific time interval for
radioactive liquid releases:

Airati Qi1
D = * *

(DF)1

where:
Dose commitment in arem received by organ T of ageD =iy
group (to be specified) resulting from releases during
time interval At .i

O
- 11 -
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i The site-related dose commitment factor to the totalAr =

body or any organ T for each identified radionuclide
(1) . The A r values listed in Appendix A, Tablesi.

-L-2 and L-3 are site specific, in ares /hr per uCi/ml.
Dose commitment factors are compiled by age groups,
for all organs and radionuclides common to a BWR
environment.

At1 The number of hours of liquid effluent release during=

the calendar year.

The total quantity of nuclide (i) released during theQi .
=

time period At , in pCi.i

The total volume of dilution that occurred during the(DF)1 =

calendar year period Att (ie, the circulating water
flow multiplied by the time) .

By entering the appropriate annual parameter values onto a form
similar to that shown in Table 3.4.2, total body or organ doses

may be calculated as outlined in Section 3.4.2.3.

In addition, more realistic assumptions may be made concerning
the dilution and ingestion of fish and potable water by

individuals who live and fish in the area.

3.4.2 Monthly Dose Assessment - Verification of Compliance with
10CFR50 Appendix I Limits

3.4.2.1 Requirements

Technical Specification Section 2.3, Appendix B, requires an
assessment to be performed at least once every month in any
quarter in which radioactive effluent is discharged, to verify
that radioactive liquid effluents do not result in a cumulative
dose in excess of 1.5 arem to the total body and 5 mrem to any
organ in a calendar quarter.

Q
- 12 -
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4

3.4.2.2 Methodoloav

This section presents the calculational method to be used for the
10CFR50 Appendix I compliance verification. The method is based
on the models suggested by Sections 4.3 and 4.3.1 of NUREG-0133,
Rev. 1, November, 1978.

3.4.2.2.1 General Approach
,

The general-approach used is almost identical to that described
in Section 3.4.1 for use in calculations for the annual
Radioactive Effluent Release Report. The only difference is that
the liquid effluent dose pathways considered are limited to the
ingestion of fish and potable water. As discussed in Appendix D,
these dose pathways are the only ones that need by considered for
verifying compliance with the requirements specified in Section
3.4.2.1 above.

The site-specific dose factors for the fresh water fish and
potable water pathways are provided in Appendix A, Table L-2.

( For JAFNPP, the adult is the most limiting age group, but the
dose for child, and teenager may also be calculated by this

;

! method using the appropriate dose factors from Appendix A, Table
L-3.

The following equation is used to determine a dose to the total
body or any organ for a given age group based on actual release
conditions during a specified time interval for radioactive

|
liquid releases. The equation is:

l

! Ait A i Q11t
3.4.2.1-1

,1,, ,

(DF)1

where:

Dose commitment in mrem received by organ T of ageD17
=

group (to be specified) from release time
interval At .l

|

|

0
13 --
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.

i The composite dcse factor for the fresh water fishAr =

pathway and potable water pathway for nuclide (i)
- for organ T of age group (to be specified) . The

Ai7 values listed in Appendix A, Table L-2 in
this manual have the units mrem-ml .

Ci-hr

atl The number of hours over which the release occurs.=

The total quantity of nuclide (i) released duringQ11 =

the time periodatl in pCi.

(DF)1= The total volume of dilution that occurred during

the release time period At1 (ie, the circulating
water flow multiplied by the time) .

3.4.2.2.2 Limited Analysis Approach

Based on the radionuclide distribution typical in radioactive
effluents at JAFNPP, the calculated dose to individuals are>

dominated by the radionuclides, Cs-134, Cs-137, Zn-65, Kn-54 and

O-
,

Co-60. These nuclides typically contribute over 95% of the total
body dose and over 95% of the liver dose, which is the critical
organ. Therefore, the dose commitment due to radioactivity in
liquid effluents may be reasonably evaluated by limiting the dose
calculational process to these radianuclides for the adult total
body and adult liver dose. To allow for any unexpected
variability in the radionuclide distribution a conservatism
factor of 0.9 is introduced into the equation. After calculating
the dose based on these 5 nuclides, the cumulative dose should
therefore be divided by 0.9. (Refer to Appendix D for a detailed

| evaluation and explanation of this limited analysis approach) .
!

If the limited analysis approach is used, the calculation should

| be limited to the adult total body dose and adult liver dose from

| the fish and potable water pathways. Only the 5 previously

|
specified nuclides need be evaluated.

|

0
- 14 -

'

- . . - -- - - - - . - .- - - - - . - - - ._ - - - ._-._ - _ _ _ _ _ - _ _ _ - - -- _ -



r

JAMES A. FITZPATRICK NUCLEAR POWER PLANT
'

OFFSITE DOSE CALCULATION MANUAL (ODCM)
1

E

!,

3.4.2.2.3 Approach Selection Criteria

The limited analysis approach fully satisfies the requirements

specified in Section 3.4.2.1 and can thus be used at all times.
The more general approach may be used for more refined
calculations.

.

3.4.2.3 Calculational Method

The methodology that follows is a step-by-step breakdown to
calculate doses based on equation 3.4.2.1-1. If the limited

analysis approach is used, the calculation should be limited to
the adult total body dose and adult liver dose from the fish and ,

potable water pathways. Only the 5 previous specified I

radionuclides need to be evaluated. ,

?

Note: Table 3.4.2 provides a convenient form for compiling the f-
dose accounting information. !

3.4.2.3.1 Determine the time intervalAt$ over which the release
took place. i

.
)

'V 3.4.2.3.2 Obtain (DF)1 for the time period a ti for the release

source (s) of interest. DF1 is the total volume of i
dilution, (i.e., the circulating water flow multiplied 5

by the time.)

3.4.2.3.3 Obtain Qig (uC1) for nuclide (i) for the time period
At$.

Obtain A T from the appropriate Liquid Dose Factor3.4.2.3.4 i
Table: Appendix A, Table L-2 for the fish and potable f
water pathwayss Appendix A, Table L-3 for all other [
pathways. f

?

3.4.2.3.5 Solve for Dose (1) }
!

11' l' iTD =
,

iT
(DF)

.

- 15 -
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3.4.2.3.6 Repeat steps 3. 4.2.3.3 through 3. 4. 2. 3.5 for each'

nuclide reported and each organ required. If the
- . limited analysis method is used, limit the

radionuclides to Co-60, Mn-54, Zn-65, Cs-134 and
Cs-137 and determine the adult total body dose and the
adult liver dose.

3.4.2.3.7 Sum the D r values to obtain the total dose toi
organ i f rom the fish and potable water pathways. If

the limited analysis method is being used, divide the
cumulative dose by a conservatism factor of 0.9 to
account for any unexpected variability in radionuclide
distribution.

3. 5 Dose Projections - Determination of Need to Operate Liquid
Radwaste Treatment System

3.5.1 nequirements
.

'

Technical Specification Section 2.4, Appendix B, requires that
t appropriate subsystems of the liquid radwaste treatment system beg- s

used to reduce radioactive material in untreated liquid effluents('
,

when the projected monthly dose due to liquid releases to
'

unrestricted areas, when averaged over 31 days, would exceed 0.06
mrem to the total body or 0.2 mrem to any organ. Doses are to be
projected at least once per month.

3.5.2 Calculational Methodology

The method is based on total body dose and critical organ dose

(liver) as calculated in Section 3.4.2. The adult is the
critical age group to be used for the dose projection.

The following calculational methodology is provided for
performing this dose projection.

3.5.2 1 Obtain the latest result of the monthly calculation of
the adult total body and adult liver dose (Section 3.4.2).

3.5.2.2 Divide this dose by the number of batch releases from the
plant during the month.

1

- 16 -
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3.5.2.3 Multiply the quotient by the number of batch releases
from the plant projected for the next month. The

,

product is the projected dose for the next month. This
value should be adjusted as needed to account for any
changes in failed fuel or other identifiable operating
conditions that could significantly alter the actual
releases.

3.5.2.4 If the projected dose is greater than .06 mrem to the
total body or 0.2 mrem to the liver, the appropriate
subsystems of the liquid radwaste system shall be used
to reduce the radioactivity levels prior to release.

A
1

.

i

4

g,
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TABLE 3.4.2

FISH PATHWAY

TIME /DATE START: TIME /DATE STOP: ti hours'

TOTAL DILUTION VOLUME: als

AGE GROUP: ORGAN: DOSE FACTOR TABLE f

.

Nuclide (i) Cg (pCi) A
it Dose (i) mrem

Mn-57
e
e Co-60-
b
E Zn-65
<

l Cs-134
d
j Cs-137

Others:

N

|

|

mremTotal Dose =

If based on limited analysis-i- 0. 9 I mrem

- 17-A -
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4.0 GASEOUS EFFLUENT METHODOLOGY
'

,

l 4.1 Gaseous Waste Streann
!

James A. Fitzpatrick Nuclear Power Plant discharges gaseous effluents
through a stack, and discharges' ventilation air from the Reactor'

. Building, Turbine Building, Radweste Building, and Refuel Floor through
! separately monitored vent release poir.ts. Normal gaseous effluent
'

streams, and effluent discharge points are tabulated in Table F-1.

| (Appendix F).

f For the purpose of estimating offsite radionuclide concentrations and
'

radiation doses, radionuclide concentrations are first measured in
gaseous effluents and ventilation air exhausted from the plant'.
Technical Specifications Table 3.2-1, Appendix B, identifies the,

| specific radionuclides in gaseous dischargea for which sampling and

| analysis is done. When a radionuclide concentration is below the LLD
for the analysis, it is not reported as being present in the sample.

! 4.2 Data Requiremento for Gaseous Effluent Calculations;

Dose calculations to demonstrate compliance'with Technical'

Specification Sections 3.2.a, 3.3.a and 3.4.a Appendix B,are normally .

| performed using historical meteorolcgical data and receptor location (s)

! which yield calculated doses no lower than-those received by real

| receptor (s). Historical meterclogical da'ta for use in performing dose
calculations are provided in Appendix C. Dose calculations to show;

i conformance with Technical Specifications, Ippendix B, dose, limits may

| be performed using real meteorological data,' real receptor locations,

and sector wind frequency distribution if desired. ,
i

Real meteorological data factors are calculated and used in dose
! calculations for the annual Radioactive Effluent Release Report.

! Historical information and conservative receptor assumptions, are only

i used for ease of Technical Specifications, Appendix B, Limiting Condition
.

of Operation (LCO) dose limit calculations. Any dose calculations
performed with real data should note the source of the data in thei

Annual Report. Real meteorological data modelling should be performed;

in accordance with Regulatory Guide 1-111, Rev. 1. JAFNPP uses an
|- elevated release model for stack discharges and ground level release
! model for Reactor, Turbine, Radweste and Refuel Floor vents.

,

e,

.*
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,

/ , - 1g -
-

.

.'; -
,



._ - - - . _ . . _. . . - - - _ _ - - - . _ _

!

i

*

~ JAMES A. FITZPATRICK NUCLEAR POWER PLANT

(O OFFSITE DOSE CALCULATION MANUAL (ODCM)j-
n |,

Those radionuclides that appear in the gaseous ef fluent dose factor
itables are representative of BWR isotopes that may be considered in any

dose calculations.

4.3 Instantaneous Release Rate and Setpoint Determination

4.3.1 Determining Instantaneous Noble Gas Release Rates

4.3.1.1 Requirements.

,

Technical Specification Section 3.2.a.1, Appendix B, limits the
instantaneous dose rate from noble gases in airborne releases to less
than 500 ares /yr - total body, and less than 3000 mrem /yr - skin.

.

The results of the sampling and analysis program of Technical
Specification Table 3.2-1, Appendix Be are used to demonstrate
compliance with these limits.

4.3.1.2 Methodology

The instantaneous dose rates to the total body and skin from noble

[) gases are evaluated to determine gaseous effluent release rates and
\~ / alarm and/or trip setpoints.

The following calculational method is provided for determining the
instantaneous dose rates to the total body and skin from noble gases in'

!

all airborne release paths from JAFNPP. However, for ease of
calcialation and without unduly reducing the conservatism of the
calculation, all releases may be treated as if discharged from two (2)*

release points; an elevated stack for condenser of f-gas releases and a
ground-level vent for the combined discharge of the Reactor Building,

i Turbine Building, Radwaste Building and Refuel Floor vents. Appendix
F, Table F-1 provides a summary of gaseous effluent release sources and
pathways for JAFNPP. Table E-6 provides a summary of the fraction of
each isotope to the total release for the two (2) release points;
elevated and ground.

The calculational meth 42 are in accord (ce with Section 5.1 and 5.2 of
NUREG-0133, Rev. 1, November 1978.

O
- 19 -
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The equations for computing instantaneous dose rates are:

Total Body Dose Rate

n .

(X/Q) .Qi 4.3.1.2-1DRTB E Ei" .

i=1

Skin Dose Rate

n *

DRSKIN " E ILi + 1.1 M ] .(X/Q).Qi 4.3.1.2-2i

i=1
where

DRTB Total body dose rate from noble gases in airborne=

releases, in mrem /sec.

DRSKIN Skin dose rate from noble gases in airborne releases in=

mrem /sec.

. Ki The total body dose factor due to gamma emissions for=

[T each noble gas nuclide (i) reported in the release,

\-- source, in mrem-m /uci-sec.3

Li The skin dose f actor due to beta emissions for each noble=

gas nuclide (i) reported in the assay of the release
3source in mremem /uci-sec.

Mi The air dose factor due to gamma emissions for each noble=

gas nuclide (i) reported in the assay of the release
source. The constant 1.1 converts ' mrad' to ' mrem' since

3the units of Mi are in: [ mrad-m /uCi-sec)

For ground level releases, the highest calculated annual(X/Q) vent =

long term historic relative dispersion coefficient for
any of the 16 sectors, at or beyond the unrestricted area

3boundary, in sec/m .'

s_ 7
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(X/Q) stack = For elevated releases, the highest calculated annual long
- term historic relative dispersion coefficient for any of

the 16 sectors, at or beyond tne unrestricted area
3boundary, in sec/m .

.

Qi The release rate of noble gas nuclide (i) from the=

release source of interest, in uCi/sec.

4.3.1.2.1 Limited Analysis Approach - Instantaneous Noble Gas
Release Rate

The above methodology can be simplified to provide for a rapid
determination of cumulative noble gas release limits based on the
requirements specified in Section 4.3.1.1. Beginning with equation
4.3.1.2-1, the simplification proceeds as follows:

From an evaluation of past releases, an effective total body dose
factor (K,gg) can be derived. This dose factor is, in effect, a
weighted average total body dose factor (i.e., weighted by the
radionuclide distribution typical of past operation) . See Appendix 'E'

O' for a detailed explanation and evaluation of K,gg. The value of
K,gg has been derived from the radioactive noble gas effluents for
the years 1980, 1981, and 1982 for the plant. The value is:

K,gg = 7.68 x 10-5 [ mrem-m /uCi-sec] (Ground Level Releases)3

i

1.41 x 10-4 3[ mrem-m /uci-sec] (Elevated Releases)K gg =
e

Either of these values, as appropriate, may be used in conjunction with
the total noble gas release rate (2 Q ) to verify that thei

instantaneous dose rate is within the allowable limits. To compensate
for any unexpected variability in the radionuclide distribution a
conservatism factor of 0.8 is introduced into the calculation. The
simplified equation is

n .

TB eff" i 4.3.1.2.1-11"10.8

- 21 -
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Where:

Total body dose rate from noble gases in airborneDRTB ~ =
releases, in arem/sec.

For ground level or elevated releases, the highestX/Q =

calculated annual long term historic relative
concentration for any of the 16 sectors, at or beyond

3the unrestricted area boundary, in sec/m ,

The total release rate of all noble gas nuclides fromQ =

the release source of interest, in uCi/sec.

A single cumulative (or gross) noble gas release rate limit for
elevated releases and ground level releases may be derived by
rearranging equation 4.3.1.2.1-1 as follows:

DR *(* 'Q. = TB 4.3.1.2.1-2

- Keff x (X/Q)

These limits may be determined by taking the highest calculated annual
long term historic relative concentration, for elevated and ground
level releases, at any of the 16 land based sectors, at or beyond the
unrestricted area. From Appendix C, Table M-1, these values are:

**6.8 x 10" (Elevated Releases)=

!O stack a

8.3 x 10'' (Ground Level Releases)
**

=

!O vent m

Also, the dose limit of 500 mrem /yr = 1.585 x 10-5 mrom/see may be
substituted for DRTB in equation 4.3.1.2.1-2.

o

- 22 -
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In addition, from a review of gaseous effluent releases as reported in
the JAFNPP semi-annual Effluent Release Reports for the years 1980,
1981, and 1982, it was determined that, on the average, approximately
90% of the annual total body dose from noble gases is due to elevated
releases. These data are presented in Appendix E. In accordance with
this, the release limit is split as follows:

904 - Elevated Release

104 - Ground Level Release

Making these substitutions in equation 4.3.1.2.1-2 yields the following
cumulative (or gross) noble gas release rate limits:

1.34 x 108Elevated Release Rate Limit uCi/see=

2.25 x 106 uCi/secGround Level Release Rate Limit =

As long as the noble gas release rates do not exceed these values (1.34
x 108 uCi/sec for elevated releases, and 2.25 x 106 uCi/sec for
ground level releases) no additional dose rate calculations are needed

O to verify compliance with the instantaneous release rate limits of
Technical Specification Section 3.2.a.1, Appendix B.

4.3.1.2.2 General Approach - Total Body and Skin Nuclide-Specific

Instantaneous Release Rate Calculations

The methods described herein need only be used if the actual releases
exceed the values of:

1.34 x 108 uCi/secElevated Release =

Ground Level Release = 2.25 x 106 uCi/sec

Total Body Dose Rate

|

| n n
K. (X/Q) . Qi 4.3.1.2.2-1DR I DRTBi I= =
iTB

f i=1 i=1

|

where:

TB Dose rate to the total body due to gamma emissions fromDR =

noble gas nuclide (i) , arem/sec.
i

!
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DRTBi Dose rate to the total body due to gamma emissions from=

nuclide (i) , arem/sec.

Ki The total body dose factor due to gamma emissions from=

3in arem-m /uCi-sec. (Seenoble gas radionuclide (i),
Table G-2, Appendix B).

Calculated annual longterm historic value of CHI /Q forX/Q =

the most limiting land sector at the unrestricted area
3boundary, in sec/m . (See Table M-1, Appendix C) .

6.8 x 10-10 sec/m3Elevated Release X/Qstack =

8.3 x 10-9 sec/m3Ground Level Release X/Qvent =

Release rate of the ith nuclide, inQi =

uCi/sec.

Total Skin Dose Rate'

n n
DRSKIN E DRSKIN " E ILi + 1.1 M ] (X/Q) Qi 4.3.1.2.2-2=

i

i=1 i=1

where:
'

DRSKIN Dose rate to skin due to beta and gamma radiation=

from noble gas nuclide (i) [ mrem /sec].

The skin dose factor due to beta emissions from nobleLi =

3gas nuclide (i) , in arem-m /uCi-sec (See Table G-2,
Appendix B).

Mi The air dose factor due to gamma emissions from noble=

3gas nuclide (i) , in mrad-m /uci-cec. (See Table
G-3, Appendix B).

O
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Conversion factor for Mi from arad to arem.1.1 =

Calculated annual long term historic value of CHI /QX/Q . =
3[sec/m ] for the most limiting land sector at the

3unrestricted area boundary, in sec/m . (See Table
M-1, Appendix C) .

Release rate of the ith nuclide in uCi/sec.Qi =

The dose rate contribution of this release source shall be added to all
other simultaneous gaseous release sources, if any, to determine
overall total dose rate to the total body and skin from noble gas

effluents.

4.3.1.3 Calculational Process

The following outline provides a step-by-step explanation of how the
total body and skin dose rates are calculated on a nuclide-by-nuclide,

basis to evaluate compliance with Technical Specification Section
3.2.a.1, Appendix B. This method is only used if the actual releases
exceed the value specified in ODCM Section 4.3.1.2.1.

4.3.1.3.1 The X/Q value = sec/m3 and is the most
limiting sector at the unrestricted area.

34.3.1.3.2 Enter the release rate in ft / min of the release source
and convert it to cc/ sect

,

3
( )ft . 2.8317 x 10 cc . min=

min ft3 60 sec

cc/sec volume release rate=

4.3.1.3.3 Determine Qi for nuclide (i) by obtaining the uCi/cc
assay value of the release source and multiplying it by

|
the release rate computed in the previous steps.

*
t

Qi = ( )uci ( )ce.

cc sec

!

O
b
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Qi= uCi/sec for nuclide (1).
.

4.3.1.3.4 To evaluate the total body dose rate obtain the Ki value
for nuclide (1) from Appendix B Table G-2.

4.3.1.3.5 Solve for.DRTBi8

3
(X/Q)DR k , uCiQ. = mrem-m sec*

TBi ,

3uCi yr m ,,e

DR ~
TBi

release source in mrem /yr.

4.3.1.3.6 To evaluate the skin dose rate obtain the Li and Mi
values from Appendix B Table G-2 for nuclide (1).

4.3.1.3.7 Solve for DRSKIN 18

DRSKIN i " (Li + 1.1 M ) . (X/Q) .Qii_

DRSKIN i = Skin dose from nuclide (1) for the
specified release source, in mrem /yr.

4.3.1.3.8 Repeat steps 4.3.1.3.1 through 4.3.1.3.7 for each noble
gas nuclide (i) reported in the assay of the release
source.

4.3.1.3.9 The dose rate to the total body from radioactive noble gas
gamma radiation from the specified release source is:

n

DRTB DR=
TBi

i=1

4.3 1.3.10 The dose rate to the skin due to noble gas radiation from
the specified release source is :

n

DRSKIN = E DRSKIN i
i=1

v
,

|
! - 26 -
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i

1|i
The dose rate contribution of this release source shall be added to all .; l

other gaseous release sources that are in progress at the time of I
interest. l~

i,
Y
4

Technical Specification Section 3.2.a.1, Appendix B requires the {{>j

following: ')
.

1

1500 mres/yr (1.585 x 10-5 area /sec) {DRTS
d

1 3000 arem/yr (9.513 x 10-5 area /sec) {DRSKIN
i

Where: ;
i

The sum of the total body dose rate contributions fDRTB
=

(ares /sec) from all noble gas nuclides from all {
concurrent releases. }

f'

*
The sum of skin dose rate contributions (arem/sec) pDRggry =

from all noble gas nuclides frun all concurrent releases. J
'

.

4.3.2 Setpoint Determination

b
4.3.2.1 Requirements i

II
To comply with Technical Specification Section 3.1, Appendix B, the
alare/ trip setpoints are established to ensure that the noble gas b
releases do not exceed the appropriate cumulative (or gross) noble gas J
release rate limit specified in ODCM Section 4.3.1.2.1.

it

4.3.2.2 Methodology j
'

l
This section describes the methodology for determing alarm / trip set $

points for the stack and vent gaseous release pathways. Tb allow for j-
multiple sources of releases from different or common release points, [
the allowable operating setpoints will be administratively controlled i
to allocate a percentage of the total allowable release to each of the j
release sources. The cumulative noble gas release rate limit for a {

stack (elevated) release (1.34 x 108 uC1/sec) is based on allocating |
90% of the total body dose limit to the stack release point. The 4

individual release rate limits for the four other gaseous release {
points (assumed to be ground level releases), are based upon an ;
allocated rcentage of the cumulative ground level release rate limit i

(2.25 x 10 uCi/sec). [
T
i

O i
,,

-| 1
r
;
;
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The method that follows establishes a procedure for determining

setpoints.

4.3.2.2.1 ~ Determine the maximum volume release rate potential for
the release source under consideration.

3[FT / MIN or other units of4.3.2.2.2 Based upon that release rate
Vol/ Time] determine the equivalent activity concentration
in [uCi/CC] that.would produce a release of:

1.34 x 108 uCi/sec - Elevated Release
i

2.25 x 106 uCi/sec - Ground Level Release

4.3.2.2.3 Referring to the calibration curve [uci/CC vs. CPM] for
the release source's gaseous effluent monitor, determine
the CPM value (C) corresponding to the value of activity
concentration determined in step 4.3.2.2.2.

4.3.2.2.4 For an elevated release the setpoint is equal to the CPM;

value, (or corresponding potentiometer setting), as
follows:'

SP = (C) CPM 4.3.2.2-1

4.3.2.2.5 For a ground level release, (C) corresponds to 100% of the
ground level release rate limit assuming no other ground
level release sources at the time. To obtain an
operational setpoint value SP, take (C) in (CPM) and
multiply it by the allocated fraction for the individual
ground release point.

fractionj
allocated fori 4.3.2.2-2

SP = (C) CPM . a particular

| ground releas

The total body dose is more limiting than the calculated skin dose.
(See Appendix 'E' for a detailed evaluation.) Therefore, the skin dose

: rate calculations are not required if the simplified dose rate

| calculation is used (i.e., using K,gg to determine release rate
i limits) .

O
- 28 -
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,

*
The calculational. processes of section (4. 3.1. 2) are to be used if the
actual releases of noble gases exceed the predetermined limits of 1.34

8 6x 10 uCi/sec for elevated releases or 2.25 x 10 uCi/sec for
ground level-releases.

Under these conditions, a nuclide-by-nuclide evaluation is required to
evaluate compliance with the dose rate limits of Technical
Specification Section 3.2.a.1, Appendix B.

,

4.3.3 Determinino the Radioiodine and 8 Day Particulate Instantaneous

Release Rates

'
4.3.3.1 Requirements

,

; Technical Specification Section 3.2.a.2, Appendix B, limits the
instantaneous dose rate from radioiodines and particulates with'

half-lives greater than 8 days to 1,500 ares /yr to any organ.

! 4.3.3.2 Methodology

fN The following calculational method is provided for determining the dose

( rate from radioiodines and particulates. It is based on NUREG-0133,

i Rev.1, November,1978; Sections 5.2.1, and 5.2.1.1 through 5.2.1.3.

Based on an analysis of doses to all organs from all atmospheric
release pathways and age groups (EDS Nuclear RG109 Computer Analysis,
EDS Version 2, Rev. 0) the infant was determined to be the. controlling
-age group for the contaminated forage / cow / milk pathway. There is no

,

controlling age group for the ground plane deposition pathway. The
child is the controlling age group for the inhalation pathway. These
three pathways are the only ones that'need be considered for
instantaneous releases. The long-term (X/Q) Depleted and (D7Q) values
are based on historical meteorological data. Dose factors for nuclides,

'

listed in Appendix B, Table G-4 will be used.

Inhalation Pathway

n .
|

I pit . (X/Q) D * Qi 4.3.3.2-1DRI68DP t
=

i=1

Ground Plane Deposition Pathway

| n .

| DR I&8DP Pi . (D/Q) Qi 4.3.3.2-2" .

T ,

1=1
,

i

[

5 - 29 -
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Contaminated Forage / Cow / Milk Pathway

- n ,

E Qi 4.3.3.2-3.(D/Q)Pi7DRI&8DP = .

T i=1

Total Dose Rate From I&8DP

4.3.3.2-4DR g DRI&8DP=
7

Z
where:

The organ of interest for the age group of=T
interest.

All the applicable pathways.z =

Release rate of nuclide (1), [uCi/sec].Qi =

- f-'g DRI&BDP Dose rate to the organ T for the age group
t

(_ ) of interest from iodines and 8 day
particulates via the pathway of interest in
[ mrem /yr ) .

Total dose rate to organ T from allDRT =

applicable pathways for the age group of
interest in [ mrem /yr].

The long-term depleted and 8-Day decayed(X/Q)D =

CHI /Q value based on historical
meteorological data (see Table M-1,,

3I Appendix C) [in sec/m )

The long-term relative deposition value(D/Q) =

based on historical data (in m-2], (see
Table M-1, Appendix C) .

'
i The dose factor for applicableP =

environmental pathway in [ units vary with
pathway). (See Tables G-4 through G-6,
Appendix B)

-30-
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4.3.3c.2.1 Limited Analysis Approach

- From an evaluation of the radioactive zelesce and
environmental pathways, the contaminated forage / cow / milk
pathway has been identified as the most limiting pathway
with infant's thyroid being the most critical organ. This
. pathway contributes, on the average, greater than 85% of
the total dose received by the infant's thyroid and the
radioiodines contribute essentially all of this dose.
Therefore, it is possible to demonstrate compliance with
the release rate limit of Technical Specification Section
3.2.a.2, Appendix B,for radioiodines and particulates by
only evaluating the infant's thyroid dose for the release
of radioiodines via the contaminated forage / cow / milk
pathway. A conservatism factor of 0.8 is applied to the
equation. If this limited analysis approach is used, the
dose calculations for other radioactive particulate matter
and other pathways need not be performed. Only the
calculation for radioiodines from the contaminated
forage / cow / milk pathway need be performed to demonstrate

compliancewiththeTechnicalSpecification,IN7
dose rate() limit. %y

The limiting iodine release rate is then determined by the
following relationships:

DRThyroid.

x 0.8 4.3.3.2.1-1Q =

I

(D/Q) P (Thyroid)i

Whe re

DR Dose rate to the infant's thyroid f rom theThyroid =

contaminated forage / cow / milk pathway set equal
to the Technical Specification Section
3.2.a.2, Appendix B limit of 1,500 mrem / year,i

or 4.78 x 10-5 m rem /sec.

The instantaneous dose factor for nuclide iPi (Thyroid) =

for the infant's thyroid for the contaminated
forage / cow / milk pathway.

O
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The relative deposition value for a specificD/Q =

location where the receptor is located, in
.

-2 (See Table M-1, Appendix C).a

'

Limiting iodine release rate, in uCi/sec.Or
=

A conservatism factor of 0.8 for a typical0.8 =

radioisotope distribution and dose

contribution.

4.3.3.2.2 Approach Selection Criteria

Only the limited analysis approach need be used for verifying
compliance with release rate limits for radioiodines and eight
day particulates.

4.4 Dose Determination for Radioactive Gaseous Ef fluents

4.4.1 Annual Dose Assessment - Radioactive Ef fluent Release Report

Submittal

4.4.1.1, Requi rement s

- Technical Specification Section 7.3, Appendix B, requires an annual
Radioactive Effluent Release Report to be submitted that includes an
assessment of the radiation doses to the public due to the radioactive

liquid and gaseous effluents released from the unit during the previous
calendar year.

4.4.1.2 Methodology

The section provides the methodology to calculate the doses to all age
groups and organs f rom all radionuclides identified in the gaseous
effluents.

The method is based on the methodology suggested by sections 5.3 and
.

5. 3.1 of NUREG-0133, Rev. 1, Novembe r, 197 8. The site-related dose
! f actors for all viable pathways are listed in Appendix B, Tables G-1

through G-8. Dose factors are compiled by age groups, for all organs

and radionuclides common to a BWR environment.

The following equations provide for a dose calculation to the total
body or any organ for a given age group based on actual release rates

_

during a specific time interval for radioactive gaseous release sources:
'

.

.

I
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4.4.1.2.1 Annual Dose Due to Noble Gases

.

DGamma-Air = j,Mi x (X/Q) x Qi 4.4.1.2.1-1

Where:

DGamma-Air = The gamma air dose f rom radioactive noble gases, in
arad.

Mi The gamma air dose factor for radioactive noble gas=

3nuclide 'i', in arad-m /uci-sec. (See Table G-3,

Appendix B).

The long-term atmospheric dispersion factor for ground(X/Q) =

level or elevated releases (annual average) for the
year of interest. Actual meteorological data and
sector wind frequency distributions will be used to
determine annual X/Q for the year of interest.

The number of uCi of nuclide 'i' released during ther~N =
f Qi
( year of interest.

n
al Ni x (X/Q) xQi 4.4.1.2.2-2DBeta-Air =

s' t l

Where:

DBeta-Air Beta air dose f rom radioactive noble gases (in mrad).=

Ni The beta air dose factor for radioactive noble gas=

3in arad-m /uCi-sec. (See Table G-3,nuclide (i)
Appendix B).

The long-term atmospheric dispersion factor for ground(X/Q) =

level or elevated releases (annual average) for the
year of interest. Actual meteorological data and
sector wind f requency dis.tributions will be used to
determine annual X/Q for the year of interest.

The number of uCi of nuclide 'i' released during theQi =

year of interest.

-s
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4.4.1.2.2 Annual Dose Due to Radioiodines and 8-Day Pa rticulates

Inhalation Pathways

n |

I Ri . (X/Q) p . Qi 4.4.1.2.2-1DRI&8DP =

i i=1 i

Ground Plane Deposition Pathway

n

I Ri .(D/Q) . Qi 4.4.1.2.2-2DRI&8DP =

T Ti=1

Contaminated Forage / Cow / Milk Pathway

n

DRI&8DP ",I Rt . (D/Q) . Qi 4.4.1.2.2-3
7 i=1

Contaminated Forage / Goats Milk Pathway

n

[V'}
IRi .(D/Q) . Qi 4.4.1.2.2-4DRI&BDP =

t 1,1

Contaminated Forage / Meats

n

DRI&8DP =I Ri . (D/Q) . Qi 4.4.1.2.2-5
T Ti=1

Stored Fruits and Vegetables

n

IRi . (D/Q) . Qi 4.4.1.2.2-6DRI&8DP
=

7 Ti=1 '

Fresh Fruits and Vegetables
,

I

n

IRt . (D/Q) . Qi 4.4.1.2.2-7DR =
I&8DP 7 i=1 T

Total Annual Dose
n
E DRD =

7 I&8DP
i=1 I

|
|
t

O
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where:

1f ,= The organ of interest for the age group of interest.

All the applicable pathways.z =

DRI&8DP Dose rate to the organ if for the age group of interest=

f rom iodines and 8 day particulates via the pathway of
interest in [arem/yr).

Total dose rate to organ 2f f rom all applicable pathwaysDR =

for the age group of interest in (mres/yr].

The number of uCi of nuclide 'i' released during theQ =

year of interest.

The dose factor for nuclide (i) for organ f for the' Ri y =

pathway specified [unita vary with pathway]. (See Table
G-8, Appendix B)

A long-term relative deposition value for elevated and(D/Q) =

ground level releases. A factor with units of m-2O which describes the deposition of particulate matter
f rom a plume at a point downrange f rom the source.
Actual meteorological data and sector wind f requency
distribution will be used to determine annual average
D/Q for the year of interest.

(X/Q), A long-term depleted and 8-day decayed relative=

concentration value for elevated and ground level

release. It describes the physical dispersion
characteristics of a semi-infinite cloud travels
downrange. Since iodines and particulates settle out
(fallout of the cloud) on the ground, the (X/Q) g
represents what physically remains of the cloud at a
given location downrange f rom the release point. Actual
meteorological data and sector wind f requency
distributions will be used to determine annual average

(X/Q), for the year of interestd. Total body and organ
doses will be calculated for pathway and age group on an
annual basis using the above described methodology.

nv
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<

Meteorological Data - (X/Q, X/QD, D/Q) will be
~

determined f rom actual Leteorological data and sector
wind f requency distributions for the year of

inte rest. Release rates (uCi/ year) will be based on
total activity released through elevated and ground
level (total of all vent pathways) as reported in the
semi-annual effluent report.

4.4.2 Monthly Dose Assessment - Verification of Compliance with 10 CFR
50,' Appendix I'

4.4.2.1 Dete rmining the Gamma Air Dose for Radioactive Noble Gas

Release Source (s)

4.4.2.1.1 Requirement

Technical Specification Section 3.3.a.2, Appendix B, limits the yearly;

dose due to noble gases in the gaseous effluent to less than 10 mrem to
the whole body from gamma. This is equivalent to a yearly air dose

_p/,\,, limit of less than.10 mrad.4

1

4.4.2.1.2 Methodology .

,
,

The following calculation method is provided for determining the noble;

| gas gamma air dose and is based on Section 5.3.1 of NUREG-0133, Rev.1,
i November 1978. The dose calculation is independent of any age group.

The equation may be used for Technical Specification, Appendix B, dose
calculations, the dose calculation for the annual report, or for
projecting dose, provided that the appropriate value ot (X/Q) is used.

I The equation for gamma air dose is:
i

n
4.4.2.1.2-1Mi * (X/Q) QiDGamma-Air

"

i=1
,

'
.

where:

The gamma ali se f rom radioactive nobleD =

Gamma -Air gases in arad.

t

i
i

I

!O
I
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Mi The gamma air dose factor for radioactive noble gas=

3nuclide 'i', in arad-m /uci-sec (See Table G-3 in
. Appendix 'A')

The long term atmospheric dispersion factor for round(X/Q) =

level or elevated releases (worst case) in sec/m .
(See Appendix C, Table M-1.)

;

Qi The number of uCi of nuclide 'i' released (or=>

projected) during the dose calculation exposure
period. (e.g. , month, qua rte r, or yea r) ,

i

(a) Limited Analysis Approach

' The following limited analysis approach is used to establish
monthly release objectives (uCi/ month) that will ensure compliance
with the 10 CFR 50, Appendix I, yearly whole body gamma dose limit
of 10 mrea.

From an evaluation of past releases, a single effective gamma air

| dose factor (M gg) has been derived, which is representative ofe

O the radionuclide abundances and corresponding dose contributions
typical of past operation. (See Appendix C for a detailed

explanation and evaluation of M,gg). The value of M,gg has
.,

been derived from the radioactive noble gas effluents for the
years 1980,1981, and 1982. The value is

8.17 x 10-5 3mrad-m /uCi-sec .(GROUND RELEASE)M,gg =

;

31.37 x 10-4'

mead-m /uCi-sec (ELEVATED RELEASE)M,gg =

The ef fective gamma air dose factor may be used in conjunction
with the total noble gas-release (1 Q ) to simplify the dosei

evaluation and to verify that the cumulative gamma air dose is
within the equivalence of the limits of Technical Specification
3.3.a.2. To compensate for any unexpected variability in the

'

radionuclide distribution, a conservatism factor of 0.8 is
.,

introduced into the calculation. The simplified equation is

f n
(Mef f) (X/Q) g Qi

'

4.4.2.1.2-20.8 i-1DGamma-Air
=

:

(<

.

1
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For purposes of calculations, the appropriate meteorological
dispersion (X/Q) should be used.

~

Solving equation 4.4.2.1.2-2 for Qi yields the following:

n D
Gamma-Ai r x ( . 8)2. 9, = 4.4.2.1.2-3

' ' ' (M gg) x (X/Q)e

Technical Specifications Section 3.3.a, Appendix B, states that
the doses must be evaluated once per month. The yearly dose limit
is 10 mrads, which corresponds to a monthly allotment of 0.83

mrads. If the .83 mRads is substituted for DGamma-Air in
equation 4.4.2.1.2-3, a cumulative noble gas monthly release
objective can be calculated for elevated and ground level
re leases. As described in Section 4.3, 90% of the dose will be
allocated to elevated releases and 10% to ground level releases in
accordance with release source terms for the year 1980, 1981, and
1982 (Appendix E). Thus, X/Q values of 8.3 x 10-9 sec/m3 for
ground level releases and 6.8 x 10-10 ,,cy,3 for elevated
releases can be used, along with the corresponding Meff values, to
calculate the following cumulative noble gas monthly release
objectives:

Q (ground level release) = 8.8 x 1011 uCi/ month

'Q (elevated release) = 7.13 x 1011 uCi/ month

As long as this value is not exceeded in any month, no additional
calculations are needed to verify compliance with the quarterly
noble gas release limits of Technical Specification Section
3.3.a.1, Appendix B.

(b) Approach Selection Criteria

The gamma air dose is more limiting than the beta air dose.
Therefore, the beta air dose determined in accordance with Section

| 4.4.2.2 need not be calculated if the M,gg dose factor is used
'

to determine the gamma air dose (i.e. , the limited analysis
approach) . See Appendix 'E' for a detailed evaluation and
explanation.

O
1
|
'
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4.4.2.2 Determinino the Beta Air Dose for Radioactive Noble Gas
Release Sources

~

The beta air dose calculations of Section 4.4.2.2 need only be,

performed if the radionuclide specific dose analysis is
perfo rmed. The radionuclide specific dose analysis is
performed if the monthly release objectives of Section 4.4.2.2
are exceeded and for calculations in the annual Radiological

Effluent Release Report.

4.4.2.2.1 ' Requirement

TechnicalSpecification3.3.a.2finitstheyearlydoseduetonoble
gases in the gaseous effluents to less than 20 mrads to the skin from
beta. -

The beta air dose-need not be evaluated if the more conservative and
limiting noble gas gamma air dose is evaluated by the use of the
effective gamma air dose factor (M,gg) in accordance with Section
4.4.2.1. However, if the nuclide specific dose calculation is used to
evaluate compliance with the gamma air dose limits (Section 4.4.2.1),
then the beta air dose should also be evaluated on a nuclide specific

4

basis using the methodology presented below.
.

4.4.2.2.2 Methodoloav

The following calculational method is provided for determining the beta
air dose and is based on Section 5.3.1 of NUREG-0133, Rev.1, November

,

1978. The dose calculation is independent of any age group. The
equation may be used for dose calculations for annual Radiological
Ef fluent Release Reports, or for projecting dose, provided that the
appropriate value of (X/Q) is used.'

,

The equation for beta air dose is
"

i
= Ni '(X/Q)* Qi 4.5-1

'

DBeta-Air
i=1

where,- ,

DBeta-Air Beta air dose f rom radioactive noble gases in (mrad).=

1

i
!
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|

Ni The beta air dose factor for radioactive noble gas '=
,

3nuclide 'i' in arad-m /uCi-sec (See Table G-3 in
Appendix A).

(X/Q) = _ The long term atmosphetic dispersion factor for
3ground level or elevated releases, in sec/m ,

(See Appendix C.)

Qi The number of uCi of nuclide 'i' released (or=

projected) . during the dose calculation exposure
period.

4.4.2.3 Determinina the Radioiodine and 8 Day Pa rticulate Dose to any

Oraan f rom Cumulative Releases

4.4.2.'3.1 Requirement

Technical Specification 3.4.a.1,p.6
A 3
limits the dose to the total body or

any organ resulting from the release of radioiodines and particulates
with half-lives greater than 8 days to less tbon 7.5 mrea/ quarter.

4.4.2.3.2 Methodoloav

' ~ The following calculational method is provided for determining the
critical organ dose due to releases of radioiodines and particulates.
It is based on Section 5.3.1 of NUREG-0133, Rev.1, November 1978. The

equation can be used for any age group provided that the appropriate
dose f actors are used and the total dose reflects only those pathways

that are apal,icable to the age group. The symbol (X/Q}p_ represents a
dggleted (X/Q) which is different from the Noble Gas (X/Q) in that
(X/Q) D takes into account the loss of iodines, 8 day particulates and

,

tritium f rom the plume as the semi-infinite cloud travels over a given

distance. The dispersion f actor, (D/Q) , represents the rate of fallout
from the cloud that affects a square meter of ground at various
distances from the site. The total dose to an organ can then be
determined by summing the pathways that apply to the receptor in the
secto r. The equations are:

,

,

O
- 40 -
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Inhalation Pathway

n

(DI6 8DP T = (3.17 x 10-8) I Ri7 (X/Q)D - Qi 4.4.2.3.2-1I
Inhalation i"1

Ground Plane Pathway

n

(DIE 8DPIT = (3.17 x 10-8) I Rit. (D/Q) . Qi 4.4.2.3.2-2
| i=1

Contaminated Forage / Cow / Milk Pathway

n

(3.17 x 10-8) I R17 (D/Q) . Qi 4.4.2.3.2-3(DIE 8DP) =

T 1=1

i
- Total Dose

n
I 4.4.2.3.2-4_ DIE 8DPD =

i z t

where

t Tne organ of interest in a specified age group.=

All the applicable pathways for the age group ofz =

interest.
i

i

DI&8DP Dose in mrem to the organ T of a specified age group=

I from radioiodines and 8 day particulates due to a

i particular pathway.

Total dose in mrem to the organ T of a specified ageDr =

group from gaseous iodine and particulate effluents.

3.17x10-8 The inverse of the number of seconds per year in=

[ years /sec)

.
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!

,

! RiT The dose factor for nuclide (i) for pathway z to=
,' organ 7 of the specified age group. The ,

3~

units are either, aren -m for pathways
yr -uci

using (X/Q)g or arem ,2 ~8'C fer pathways
',

yr -uCi

using (D/Q) . (See Tables G-5 thru G-8,
Appendix B)

The depleted (X/Q) value for a specific location(X/Q)D =

where the receptor is located. The units are
3[ sec/m ]. (See Table M-2 or M-3, Appendix B)

The deposition value for a specific location where(D/Q) =

the receptor is located. The units are [a-2),,

(See Table M-2 or M-3, Appendix B)'

The number of micro-curies of nuclide (i) released
,

~

Qi =

! (or projected) during the dose calculation exposure
period.

; (a) Limited Analysis Approach

As discussed in Section 4.3.3 above, the contaminated,

forage / cow / milk pathway has been identified as the most limiting

pathway with the infant's thyroid being the most critical organ,

| and age group. This pathway contributes, on average, over 85% of
the total dose received by infant's thyroid and the radioiodines
contribute essentially all of this dose. Therefore, it is

possible to demonstrate complianeg with the dose limit of
Technical Specification 3.4.a.1,Tial radioiodines and particulates
by only evaluating the infant's thyroid dose due to the release of

'

radioiodines via the contaminated forage /cus/ milk pathway.

| The calculational method to be used includes a conservatism factor
of 0.8 which assures that the calculated dose is always greater'

than or equal to the actual dose despite possible atypical
distributions of radionuclides in the gaseous effluent.The
simplified dose equation reduces to:

I

DT = [3.17 x 10-8 (D/Q) iodines Ri . Q ) /0.8 4.4.2.3.2-5; i
.

'

I
i
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(b) Approach Selection Criteria {
I

The limited analysis may be used in all cases to demonstrate
|~

compliance with the dose limit.of Technical Specification 3.4.2.k App. B,;

(7.5 ares /qtr) for radioiodines and particulates.
'

1However, for the dose assessment included in the annual
Radioactive Effluent Release Report, doses will be evaluated for
all designated age groups and organs via all designated pathways
from radioiodines and particulates measured in the gaseous
effluents according to sampling and analyses required by Technical
Specification.

1

4.5 Dome Proiection - Determination of Need to Operate Offeas Radwaste

4.5.1 Requirement<

Technical Specification Section 3.6.a, Appendix B, requires that the
offgas radweste treatment system be used to reduce radioactive material
in waste prior to discharge when the projected dose due to gaseous

,

effluents would exceed 0.2 mrad for gamma radiation and 0.4 mrad for
' ' " ' beta radiation in a 31 day period. ,

A IS .-

4.5.2 Nothodology

The following calculation method is provided for determining the
,

projected doses.

DY . X 4.5.2-1jiPDY = .

x

g R. DS X 4.5.2-2 jPD = .

x ;

|

where:
-

Projected air dose due to noble gas gamma radiation during thePDy =

current quarter (arad)

Projected air dose due to noble gas beta radiation during thePD =

current quarter (arad) 9

:

Number of days in a quarter }91 =

$

O
b

'
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Number of days to date during current quarterX =

Ai~r dose due to noble gas gamma radiation during the quarterD =
y

to date (arad)

Air dose due to noble gas beta radiation during theD =

quarter-to-date (arad)

A formal dose projection would be based on the latest results of the
monthly calculations of the gamma air dose (Section 4.4.2.1) and the
beta air dose, if performed (Section 4.4.2.2) . The doses calculated
would be divided by the number of days that the plant was operational
during that month. The per-day doses (gamma and beta) would be
multiplied by the number of days the plant is projev ed to be
operational during the coming month. The product is the projected dose
for the coming month. Its value may need to be adjusted to account for
any changes in operating conditions that could significantly alter the
actual releases, such as failed fuel.

4.5.2.1 Limited Analysis Approach and Selection Criteria

,

A simpler approach, a linear extrapolation of the most recent three-
month's dose for the coming month, could be used as long as the limits
of Technical Specification Section 3.6.a, Appendix B are not reached.j

1

I

|

|

|

|

0
- 44 -

i
!

, ,. , . , . _ _ , , _ , _ . _ , _ _ _ _.-- _ _. ._. . . _ _ _ _ _ . . . _



. _ . _ _. . _ _ _ _

JAMES A. FITZPATRICK NUCLEAR POWER PLANT

OFFSITE DOSE CALCULATION MANUAL (ODCM)

5.0 40 CFR 190 DOSE EVALUATION

Technical Specification Section 5.1.a, Appendix B, requires that the
annual (calendar' year) dose or dose commitment to any member of the
public f rom uranium fuel cycle sources be limited to i 25 mrem to the
total body or any organ (except the thyroid which is limited to i 75
mrom). The following approach should be used to demonstrate compliance
with these dose limits.

5.1 Evaluation Bases

Dose evaluation to demonstrate compliance with the 40 CFR 190 dose
limits need only be performed if the quarterly doses calculated in
Sections 3.4, 4.4 and 4.6 exceed twice the dose limits of Technical
Specifications Sections 2.3.a, 3.3.a and 3.4.a Appendix B,
respectivelyi 1.e., quarterly doses exceeding 3 arem to the total body
(liquid releases),10 aren to any organ (liquid releases),10 mrada
equivalent gamma air dose,. 20 mrads equivalent beta air dose, or 15
area to the thyroid or any organ from radioiodines and particulates
(atmospheric releases) . The dose evaluation includes dose
contributions to a maximally exposed real individual f rom the calander

O quarter in which the quarterly limits were exceeded in addition to
plant offsite dose contributions during the balance of the current
calendar year.

For purposes of the evaluation, if required, it may be assumed that the
dose commitment to the maximally exposed real individual f rom other
uranium fuel cycle sources is negligible. However, dose contributions
from other nuclear fuel cycle facilities at the same site or within a
radius of 8 km must be considered.

5.2 . Doses From Liould Releases
,

For the evaluation of doses to real individuals f rom liquid releases,
~

the same calculational method as employed in Section 3.4 will be used.
However, more realistic assumptions will be any current field data or
updated estimates may be used, if available, concerning the dilution
and ingestion of fish and potable water by individuals who live and
fish in the area. Also, the results of the Radiological Environmental
Monitoring program will be included in determining more refined
. estimates of doses to'real individuals by providing data on actual
measured levels of plant-related radionuclides in the environment.

i

I

- 45 -

!

_ - _ . . _ _ _ _ _ _ _ _ . _ . _



.. _ _ ___ __

7
._. . .. . _. . __

~:
,

?'
'

?

,.
'

:
,

>

JAMES A. FITZPATRICK NUCLEAR POWER PLANT *

OFFSITE DOSE CALCULATION MANUAL (DOCM)

.,_t

5.3 Doses From Atmos tric Releases <

| |
For the evaluation of do'ses to real; individuals f rom the atmospperic .;
releases, the same calculational methods as employed in Section' 4.4 y
will be used. In Section 4.4, the total body dose factor (K ) shouldi
be substituted for the gamma air dose factor (M ) - to determine thei

total body dose. Otherwise the same calculational sequence applies.
However, any current field data or updated estimates may be used, if
available, concerning the actual location.of real individuals, the
meteorological conditions, and the consumption ef food (eg, milk, meat
' and vegetation) . Data obtained from the latest land use census
(Technical Specifications Section 6.2,' Appendix B) should be used to

' deterr.ine locations for evaluating doses. ' ''Also, the results of the

Radiological Environmental Monitoring program 1will be included in
determining more* refined dose estimates to real individuals by
providing data on actual measured levels'of radioactivity and radiation

"

at locations of interest.
'

4

'
45.4 Doses f rom Direct Radiatior[ .,

Because 40 CFR 190 requirements include consideratio'n of the offsite

O$ dose contribution from direct radiation, an'"estfmate must be provided
in the evaluation. Direct radiation dose contribution'f rom turbine'

shine and f rom outdoor facilities containing radioactive material, if
applicable, may be estimate" by shielding calculations or f rom the
results of the environmental monitoring program for direct radiation.

.
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TABLE L-1.'
Haximum Permissible Concentrations in Water in Unrestrfeted Areas

9uclide MPC(pCi/ml) Neclide MPC(uCi/ml) Nuclide MPC(,uci /el)
,

,

~

N-3 3 E-3 Y-90 2 E-5 Te-129 8 E-4

N -24 3 E-5 Y-91m 3 E-3 Te-131m 4 E-5

P-32- 2 E-5 Y-91 3 E-5 Te-131 None

Mn-54 1 E-4
,,

Y-92 6 E-5 Te-132 2 E-5
Cr-51 2 E-3

Y-93 3 E-5 I-130 3 E-6

Mn-56 1 E-4 Zr-95 6 E-5 I-131 3 E-7.

Tc-55 8 E-4 Zr-97 2 E-5 1-132 8 E-6

Ta-59 5 E-5 Nb-95 1 E-4 I-133 1 E-6

Co-57 4 E-4 Nb-97 9 E-4 I-134 2 E-5

Co-58 9 E-5 Mo-99 4 E-5 I-135 4 E-6

Co-60 3 E-5 TC-99m 3 E-3 Cs-134 9 E-6

Ni-65 1 E-4 Tc-101 None Cs-136 6 E-5

Cu-64 2 E-4 Ru-103 8 E-5 Cs-137 2 E-5

Zn-65 1 E-4 Ru-105 1 E-4 Cs-138 None

2n-69 2 E-3 Ru-106 1 E-5 Ba-139 None

Br-82 4 E-5 Ag-110m 3 E-5 Ba-140 2 E-5

Br-83 3 E-6 Sn-113 8 E-5 Ba-141 None

Br-84 None2 In-113m 1 E-3 Ba-142 None

Br-85 None Sb-122 3 E-5 La-140 2 E-5

Rb-86 2 E-5 Sb-124 2 E-5 La-142 None

Rb-88 None Sb-125 1 E-4 Ce-141 9 E-5

r Rb-89 None Te-125M 1 E-4 Ce-143 4 E-5

( jr-89 3 E-6 Te-127m 5 E-5 Ce-144 1 E-5

' Sr-90 3 E-7 Te-127 2 E-4 Pr-144 None

Sr-91 5 E-5 Te-129m 2 E-5 W-187 6 E-5
Np-239 1 E-4

Sr-92 6 E-5

If a nuclide is not listed, refer to 10 CTR 20, Appendix B, and use the most(1) conservative insoluble / soluble MPC where they are given in Table II, Colu=n 2.

None-(As per 10 CFR 20, Appendix B)'No MPC limit for any single radionuclide not
listed above with decay mode other than apha emission nr spontaneous fission and(2)

with radioactive half-life less than 2 hours'.
I
i
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RiNr Livf 4 TMYa010 KIDNCf LUNG St-LLI %K i m to get to),

M...-3 7. 4. m 3r -01 4.s 3r.cl 4.R3C-31 4.est.31 4.P3'-01 3. 4.s 3r J 3C===14 3. C. O. O. O. f. c. *.
F --14 9. - 1. P. 4. 9. !. *

. ..
Na. 2a 6 14r.;1 6 18r.91 6.lat-01 6 18C-01 6.18r-01 6.180-01 L. 6.16..s1
*==-12 1. 9. C. 1. F. ?. I. 2.
Co-.51 0. 3. 6.91r- r 3 - 2.55C-03 1 54r.C 2 2.91t.;g :. g.147.;;
nN. 54 1. 2 99t.21 C. 6 2 3C .J O r. 6.41r.01 d. 3.99r.03
mm .- 54 S. 3. O. 3. C. 3. 4. s.
FC==55 J. 3. C. 1. O. C. O. *

.
et-.59 1.93C.C1 4.53C.01 C. *.. 1.27C+01 1 51E .0 2 3. 1.74:.01
CD--57 3. 3. 3. G. D. O. ?. s.
CO--54 4. 3 35r .?3 3. 8. C. 6.80C+31 3. 7.52Ces
CO.-6? S. 9.R4C.30 C. C. Q. 1.85C.02 0. 2.1Fr.;1
NI--43 8 S. C. O. O. p. . O.
45--65 3. 3. O. 2. 3. C. J. O.
CU-.64 3. 3. O. O. C. f. *. 2.
2N--65 2 23r+01 7. 3 4t *? 1 0. 9.71C+01 P. 4.44C.01 3. 3 19C. 31
24 -69 *

. C. ?. J. C. O. 3. 7.
98--92 3. ?. J. 2. O. J. *

. 3.
88-*93 9. 4 C. S. O. C. 7. G.
MR..n4 3. P. O. O. O. O. ?.' 1.
88--95 3. *

. G. 3. 9. C. 3. C.
a9-.36 ?. ;. G. 3. O. O. 3. 3.
*Ba-84 0. J. 4. P. c. C. 2. 3.
R9--19 1 3FC+03 3. 7. C. 3. 2.2LC+02 e. 3.94 .;1
KR-93M 1 O. C. O. O. C. J. J.
59--99 ?. *

. O. 2. O. O. 3. 3.
SP--43 1.77t+44 C.

.C . C. O. 1 22C+33 1. 4.F4C.C3
SR=-91 3. 3. . 3. n. ~. a. ;.
SR--92 3. 3. S. O. C. O. J. 4.
Y.--93 5. . ?. C. C. C. 3. ;.

*

( ]j/ T==*14 3. 3. P. 3. 3. *
. G. 3.

Y- -91 3. 3. 2. 3. G. O. C. 3.
\d Y===92 0. 3. 3. C. C. 3. 3...

T---93 3. 3. * C. C. 8. O. 3..

24*-95 1 3%!= 31 4.4*t-CP 1. 6.94C-02 6. 1 43C+02 0. 3 30?-12'
2R--97 3. C. 3. O. 1. O. C. 3.
Mm. 9% g. 3. g. p. e. 3. C. ;.
NM--97 * *

. . C. 9. O. C. ?. ..
M0==99 s.11C=J4 1 11r.C1 C. 2 52C+01 8.46C-04 2 60C+91 0. 2 14C.2
TC--99 3. 3. 1. C. C. O. O. C.
TC-99M 3. J. C. O. C. O. D. 3.
TC -101 J. 2. 3. C. c. ?. 3. 3.
RU-133 3. C. C. O. O. O. O. 3.
a u-1 * 5 3. 3. C. O. O. O. J. 3.

( RU-136 0. O. O. D. C. O. 1. 3.
t AM113R 1. ?. 4. 4. O. 4. O. 3.

481144 T. 32 C-01 6.??C-01 ?. 1. 3 3C + 0 9 0. 2.7&C.02 0. 4 32C-21
as-110 C. C. C. 8. O. C. C. 3.
Sh=122 9. 4. O. O. O. O. O. J.
59-124 1 26'+G1 2.3FC-31 3. 0 5C- 3 2 0. 9.78t+00 3.5FC+02 0. 4.98I.51
SM-125 O. C. e. O. O. c. O. G.
TC1294 3. C. O. O. 0. *. J. 3.

*

TC12FM 3. 3. C. 3. O. C. 3. 4.
TC-127 0. 3. e. 3. c. p. O. J.

SASCO ON 1 UCt / SCC R!LC A SC RaiC 08 CaCH I SOf 0PC IN OfSCMARGE FLOW OF 1 CCFSCC d!TM NO 40DIf!04aL O! Lull 34
|

|

|
.

,

1
,

Ref. EDS @ Computer Code RGl.109 version 2, Rev. O, Date June 11, 1982-

Ov
i
i

A-2
,

, , - - , ,, , .-- - - - , . , . , . . - , . . , ,,_, , , , . - . - . . . - , - - - - , . . - , . - . .-



TABLE L-2 83134124
(cont.)

-.

ENvitemmtgiat saTMwaf.00SC C04WERSlow F ACTORS F04 LIGJI3 DISCnascEs-j
POTABLE WATER AGE GR1U* - ADULT#AT4W47 -

NJCLIDE OeS4 4 00$E F A CT0p (maEMfMR PER UCI/4LS
---------------------------------------------------- =

BONE LIVER TMTe0ID Kt04ET LUNG GI-LLI SKI 4 T074L 3 33v

9 C. O. 6. 2. C. 3.TE129M 0.
~

3. O. 3. O. C. 3. i.TE-129 1.
T[1314 1 57e+21 2 25C+G1 F . 3f E +0 3 3. 8 5E + 01 C. 5.9 X .0 0 0. 1.29i+51

TE-131 2. 3. c. O. O. p. C. 1.

TE-132 P. O. C. C. C. C. 3. J.

I--129 1. 4. O. O. O. C. O. G.
3.*

1--133 1. 9. O. C. O. O. .

1--131 0. 3. O. . O. c. 3. v.

O. C. C. O. S. .*
I--132 c. .

I--133 1 06E*3W 1.84t+P3 2 70E+02 3.20!+00 C. 1 65F+C0 C. 5.59*-31
I--134 0. C. G. a. O. C. C. 3.

I--135 6.34E 33 1.67E-J2 1.10E+C0 2.68!-02 5.4SE-39 1.ngt-02 ?. 6 16r. 3 3
CS-134 2.8&E.C2 4.80t+02 0. 2 20E+02 7.31E+ft 1.19E+C1 L. S.56 +32

CS-135 O. O. O. 3. O. c. C. J.

sE1354 S. 2. G. O. S. O. G. 3.

ut-135 4. C. C. C. O. C. O. 3.
3.RE1334 0. O. O. O. 3. f. ..
*.RE-133 4. C. O. 3. 1. C. !.

* C. e. O. *. 3. e.uC1314 3. .

CS-136 4. J. C. O. O. 3. G. J.

CS-IST 3.67E+32 5.J2E+32 c. 1.70!+02 5.66t+01 9.71E*Ce t. 3 29C.02
CS-134 J. 3. D. O. O. O. J. J.

84137M 0. O. O. 3. O. c. 6. 3.

Ba136u 0. C. C. O. O. 3. C. 5.

B A-139 0. 3. C. G. O. O. ?. J.

Ba-143 S.25E+01 1 07C-J1 f. 3 53E-C2 5 94E-32 4.13E+02 3. 9.41C+C"
88-141 4.10E-32 2.TSE-92 ?. 1 29E-02 0. 1.C6t+C2 3. 3.15C *3

Sa-142 3. G. C. ?. O. C. 5. 3.

LA-14C 0. O. O. C. O. S. 3. 3.

LA-142 3. 3. D. C. O. C. O. 3.
g

s CE-141 4. 3. C. O. S. c. C. 2.

CE-143 3. J. 3. G. C. C. C. J.

3* CE-144 2 23C+3C 9 34E-01 C. 5.54E-31 C. 7 55E+C 2 3. 1.200-01
PR-143 3. 7. O. 3. C. J. 3.*

.

PF-144 0. J. O. 3. O. O. 3. ;.

PR144M 3. O. C. O. C. C. O. O.

NO-144 S. 3. J. 3. S. C. 7. 1

NO-147 0. S. C. 6. G. *. S. ..

W--147 8. J. C. 2. G. D. 3. 3.

NP-239 3 23I-03 3 2TC-34 . 9.04E-04 0. 5 62C+01 c. 1 63!-24

* PU-239 6. O. 2. 9. O. c. . 3.
U--235 3. J. C. C. O. O. G. J.

PA-231 3. C. 3. c. O. O. J. J.

AC-227 3. 3. f. 3. C. O. 3. 3.
TM-227 3. J. C. C. 3. C. 3. 3.

| Ra-223 S. S. C. O. O. 3. f. 3.

| TM-231 9. G. C. O. 9. S. J. ~.
FR-223 9. 4. C. D. O. O. C. 3.
AT-219 S. 3. G. O. C. f. J. G.

* #N-219 3. 1. C. C. O. O. 7. '.

BI-215 O. O. C. C. O. O. G. '.

PC-215 0. 3. O. 3. O. O. 3. J.

I PR-211 6. O. O. G. O. O. G. 3.

( 81-211 9. 1. O. O. O. 6. O. 3.

PO-211 8. 3. 3. O. O. C. C. 3.'

| TL-207 0. a. s. O. O. c. O. .

I
BASE 3 04 1 UCl#SEC RELE ASE RATE OF C ACM ISOTOPE IN DISCMARGE FLOW OF 1 CC/SEC WIT 4 40 ADDITIONAL DILUTION
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R3NT LivtR TNTR310 (!D4CY LUNG GI-LL1 SK I4 TOTAL 9337

g----3 1.
~

4.52r-C2 4.52L-02 4.52E-C2 4.52r-C2 4.520-02 1. 4.52*-32

C---14 3. 3. 3. 9. 2. f. 4. J.

r--.19 3. 3. C. C. C. f. ?. 1.
ga--24 1 26E-03 1 26I-53 1 26E-03 1 262-03 1 26E-C 3 1 26E-0 3 3. 1. 2 6E- 3 3

.*.--32 3. a. O. O. G. O. O. O.

:*--51 0. 3. 1.190-01 4. 3* E - 02 2.64r-C1 S.COE+01 3. 1 99'-31
m%--%4 6. 4.57C.02 C. 2 55E +C 2 C. 2 63r.g3 o, g .gg.02

=4--56 G. 3. O. J. ?. C. O. G.
* 9. O. O. f. L. 3.'C--55 C. .

rE--59 1 74r+32 4 19t+12 C. 3. 1 17F+02 1.40E+03 9. 1 61 +G2
00--57 J. 3. O. C. P. O. 3. G.

Co--59 S. 1.62r+C1 C. T. f. 3. 2 4 r + 3 2 0. 3.63E.31
3. 3. 9.6CE+42 3. 1 13t+02Cn--63 J. 5 11C+31 6.

'

O. 1. O. v. J.NI--43 3. e. C.
*; t -- 65 . ?. C. O. 3. ?. t. 3.
CU. 64 4. C. c. S. 7. C. 7. J.

14--65 9.51 C +3 3 1 44*+** 3. 9.60!+03 0. 9.04E+03 C. 6.49!+33

74--69 J. 3. J. G. O. f. f. 3.
BR--42 3. 3. 1. P. 7. C. 9. J.

88--83 0. 9. 3. C. f. C. 3. C.
C. 3. C. ?. 3.*

u8--44 0. 3. .

?. S. r. c. 3.*H -- 8 5 4. J. .

99--96 3. ?. c. 3. C. O. O. 3.
en.-ga 3. 3. C. f. C. f. C. O.

49--59 3.P6E+03 5. O. J. 7. 6 19E+02 ?. 1 115 32
KP.43m 9. O. f. 3. C. C. J. J.

SR--4* J. 3. 3. *. C. c. 3. 3.
SR--9J 5 52E+?4 3. O. 3. O. 4.29E+03 3. 1 4Ar+34

p !R=-91 0. 3. C. O. O. O. O. 3.
*

?. O. f. O. .*

( St = 42 3. 3. ..

( V---93 3. 3. G. 1. O. D. J. J.

Y--914 0. P. S. 3. O. 6 O. 3.

V---91 S. ?. :. C. O. C. J. C.
e. C. O. C. C. ;.*Y---92 3. .-

Y---93 3. 7. . C. O. O. C. 3.*

28--95 1 52C+?1 4.4*t+*: C. A.35E+00 0. 5 11r+04 0. 4.54E.3J
28--97 3. 4. 3. 3. O. !. ?. J.

4 8-= 9*. 3. C. C. C. C. C. J. C.
N8--97 3. O. C. 3. O. t. 2. :.

M0=-99 1 37E-c 4 1.66t+0 ?. 3.79E+00 1 90E-04 4.09E+30 C. 3.21*-J1

TC--99 C. 3. J. O. O. e. O. 3.

TC-994 4. 3. 3. C. O. O. 3. 3.

TC-1J1 3. O. 9. C. O. O. 3. 3.
RU-133 C. 3. *. 3. O. C. s. J.

#U-135 O. O. C. 3. C. C. C. J.

80-106 3. G. c. 4. O. C. d. J.

eM1034 0. J. O. C. O. C. G. O.
aG1134 1 72C-01 1 5 9C-31 0. 3 12C-01 0. 6.4tE+01 0. 9.43E-32 ,

4G-110 4. 6. 6. C. O. 3. 4. O. |
SM-122 0. D. f. O. O. e. 3. O. !

$8-124 1 23!+C3 2 26E a2 2.90f=03 C. 9. 32r -01 3 40!*01 0. 4.74T-J1
$8-125 4. 3. c. O. O. C. O. O.
TE1254 3. O. C. S. O. G. C. O.
TE127M 0. a. O. C. C. O. 1. 3.

TE-127 0. 2. O. O. O. O. 9. O.

Ba%CD 04 1 UCl#SEC RELEast RATE OF EaCM 150f 0PE 14 DISCMARGE FLOW OF 1 CC/SEC WITH N0 ADDITION AL DILuftDN

.
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TABLE L-2 a3rJ4/2+.

(cont.)

4

/' \ ENv g494mt4T AL PAT 4vA 7-30$! CoevCRSION F AC T0pS F OR LIOUID DISCMAR6CS

F4CSM WATE4 8tSM A6E GROUP - ADULTPAf4WAY -

NU*LIDT 0+ GaN OOSE FA CT0R (P4CR#ne Ptn UCg/mL3

. . . . . . . . . . . . . . . - - - . . . . . . - - . . . . . - . . - - - - - . . . - - . . . . - - - - . . . . . . . - . . . . . . . - . - - - - . . . - - - . . . . . . . - -
g3NE LIVER TMfR310 KID 4ET LUNG GI-LLI SK I N T3TAL 833f

9. f. f. *. 3.*
it1244 p. 4. .

ft 129 e. ~
d. O. 2. O. f. 1 O.

ft131M 1.25E+01 1 41C .01 5.92r.03 3.10C .31 c. 4.7FC+00 3. 1.04C.31
TC-131 3. 3. O. 9. O. *. 3. D.

TE 132 3. C. 3. 3. O. 6. J. c.
3.-129 3. 3. 9. *. O. C. f. 3.

3.-13C 3. 3. O. O. O. C. O. J.

3-.131 3. 3. C. O. O. f. J. 9.

I--132 0. c. C. O. 3. O. 2.*
.

t--133 3.57t-33 m.21E-03 9 12*-01 1 08!-02 8. 5.54E-03 0. 1 89E-53

I--134 9. O. O. O. O. C. C. J.

I.-1 15 1.12".35 1.33C-05 6 46[-09 3.90E-36 1.170-f6 2 41E-07 0. 4 58*-06

CS-134 5.91!.C4 1.41* +c5 O. 4.55!+04 1.51r+04 2 46t + 0 3 3. 1.15E.35

CS-135 0. J. O.* 0. C. f. 3. 3.

EC135= 0. *. C. C. O. *. C. 4.

ut-135 3. J. *. O. O. O. O. O.

x[1334 C. O. 3. O. O. O. S. 3.

ar-133 . C. C. O. C. G. 3. 3.

O. n. O. c. 3. 3.*
RE131m C. .

CS-136 3. 7. O. O. D. C. 3. J.

CS-137 7.64E+C4 1.3 5C +C 5 C. 3.55E+04 1 1Rr+C4 2 02L>03 3. 6.84I.54

CS-134 0. J. :. 2. C. C. O. J.

8413fM C. G. C. G. C. O. O. J.

PA13%M 0. 3. C. O. C. C. O. J.

84=139 ?. 3. C. 1. O. 3. O. C.

84-147 2. 2% C +01 3.82!.32 6. 9.67E-03 1 63f=02 7.69E+02 0. 1 40E+03
BA-141 3.63[ *3 2.45C-03 0. 1 14E-03 C. 9. 37 E+ 00 3 2 78;-34

* *. O. O. C. G.54-142 3. *. .

La-14? 1. :. C. C. 3. C. O. 3.

LA-142 3. 3. r. C. C. C. 3. 3.
CE-141 9. G. O. O. 3. C. *. 3.

<s
'

CE-143 C. 3. 3. C. C. O. O. O.

/ CE-144 2.29t-31 9.5 6E -0 2 c. 5.67!-02 C. 7. 72 C.01 J. 1.23!-32

PD-143 1. 3. C. P. 2. C. O. 3.
9. C. C. 3. J. d.*PR-144 9. .

PR1444 9 C. S. O. P. C. O. J.

NO-144 2. 3. C. D. O. C. f. :.

NO-147 4. C. C. 3. O. O. 3. J.

W--147 C. J. 3. 3. 2. O. 4. J.

NP-239 6.0FE=3 4 6.64C-35 P. 1 26E.04 0. 6 0 3C .0 0 C. 2 43C-05
PU-239 0. 3. O. O. O. C. 3. G.

U--235 8. J. J. O. O. C. 3. G.

PA-231 m. 3. C. S. O. C. O. 3.
AC-227 0. 3. G. 6. O. 3. 3. J.

O.TM-227 C. c. *. O. O. C. *.
pa-223 0. O. G. O. O. O. O. 3.

TM-231 0. C. C. C. 6. C. C. J.

FR-221 S. O. O. 3. O. O. J. 3.
AT-219 0. 1. O. 3. O. O. J. O.

AN-219 S. 3. O. O. O. O. O. O.

81-215 8. D. O. 8. C. c. 3. 9.

PO-215 J. J. C. O. O. O. O. O.

P9-211 8. 7. 8. 6. C. 8. O. J.

BI-211 0. 1. C. 3. O. O. 3. G.

PO-211 8. O. C. O. O. O. O. G.

,

TL-23F 1. 1. O. 8. O. O. 5. 3.

!

i saSCO 04 1 UCt /SEC RELC A SE *A TC OF CACH !$0f 0PC IN 015CMARGE FLOW OF 1 CC#$CC WITM NO ADDITIO4AL DILufl34
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63tC4/29

. TABLE L-3

cavine==curat patnuav-oost cogotesten Factons roa Lieut 3 otscoian6ts
AGE 6400* * a3 ULT*

\ p aT4W at - LaKC 5404CLt4! OtPostTS ,

9R5a4 005E F6C7oa snatn/na PCR UC1r#L8
.JCLiot

. 4............ .............. ...... - .... ... .. ... .. . . ..

......10faL 8037
deg! Liv [R YnfmSto E104Cv Lums st-LL1 satt

.. 3 3. 3. *. S. 8. 8. O. O.

. -14 9. O. 8. 8. 8. S. 8. S.

..-14 8. Se C. O. 9. D. O. 3.

a==24 1 6sr.82 1 66t=O 2 1 66E-82 1 66:=82 1 66t-82 1 66t=82 1 93E*C2 1 66t*32

..=32 3. 3. S. 8. 9. 8. O. - 0.

*.=51 n.33t=33 5.3CC-93 e.300-C3 S.30!-93 9.300-03 8. 30 E- 0 3 9.81E-03 S. 33E= 0 3

'%==54 2 49t*20 2 48E*00 2 4FE*00 2 40C+90 2 48t+00 2 48[.00 2.91E+00 2 48t+C3

*s--56 9. O. 8. O. 9. 9. S. 3.

: -55 S. 1. 9. 8. 9. C. O. C.

r==59 4.0Fr=31 4.87P.01 4.STE-01 4 57C-01 4.87[=91 4.0ft-01 S.72E-01 4.87E*01

m-=S7 8. O. O. W. C. C. O. O.

*-=54 6.77!=31 6.77C=01 6. 77 C = 01 6.7v'=01 6.7FC=01 6.77t-41 7.94t=01 6.77t-31

*==60 3 46t+C1 3.44t+"1 3 86t+C1 3 86C+01 3 86t+C1 3.06E.61 4.54E+01 3 86!.31

1==63 8. O. O. O. 8. 8. O. 3.'

I-=65 C. C. 8. S. O. S. t. 3.

;u--44 8. O. 9. 8. B. O. O. G.

"--65 1 . 34 *0 0 1.34* +11 1 34[*00 1 34E*00 1. 34C + 0 0 1 34E+ 0 0 1.54C+00 1 34E+0S

*1==69 8. f. O. 8. Se 9. J. 3..

e..qt a. g. 3. g, se g. O. 3,

*e==A3 8. 3. C. C. 9. 8. 3. G.

.e..gg g. a. C. C. O. 8. 9. 3.

4-=95 5. *. 8. 9 f. 8. C. 3.

.--86 0. 3. C. 9. O. O. O. O.

P-=4R 3. C. O. O. 9. 8. O. O.

- n-- sg 3.a&!=35 3 96C=05 3.06C=CS 3 865 05 3 865 05 3.86E=05 4.460 05 3 86 =35

8=934 3. C. C. O. f. 8. O. S.

%8-*89 3. 3. C. S. O. O. 3. O.

't==93 9. 63' *0 3 9.60r=C3 9.60t=C3 9 60E=03 9.6Cr=O3 9.60E.83 1 13E=C2 9.60t=03

4-=91 8. C. O. 8. 9. S. O. 1.

1==92 0. 3. C. C. 8. C. 4. C.

---93 C. 3. O. C. C. O. O. S.

..=914 8. 3. O. 3. S. 8. 5. O.

v.-=91 9. 1. 5. 3. O. C. 4. O.
}

*===92 3. 9 C. O. 9. C. C. *.
3.

v==.93 5. r. p. *. O. S. we

***=95 9.63 -31 9.63*-31 9. 6 3C = r 1 9.63:-01 9.63t=C1 9.63t=C1 9.54E=01 9.63: 01

84==97 8. 3. O. D. 6. 9. O. O.

C. P. O. O. O. J.

a. 97 C. e. 3. 3. f. O. O. 3.
*

. -=95 0. .*

Fi==99 1.11t-32 1 11E=32 1 11C-02 1 11C-02 1 11E=02 1 11E=32 1. cst =02 1 11[-02

* **=.99 8. 9. 8. 9. 8. 8. 8. O.

TC-994 3. O. 8. S. 9. 8. 3. 3.

rC-131 0. C. 1. O. 8. S. 3. O.

-U-103 C. 3. S. 8. S. 9. 6. 8.

U-145 3. O. 4. 8. C. 9. 3. S.

| .U-106 8. O. O. 9. B. S. C. 8.

.M133m O. 6. 8. 8. 9. S. 3. O.

16110m 6.21E+03 6 28t+00 6 21t*00 6 21tet0 6 21t *00 6 21t* OO 7 25t +80 6 21t+J3

&G-113 8. 8. 8. 8. S. 8. S. S.,

t

'9*122 1. J. 6. 8. 9. 9. S. O.

.8=124 1 07t*00 1 07!.03 1.tFt+00 1 0ft+00 1 07t*0C 1 0FE+st 1 2 3C +08 1 0FC.03

19-125 S. 9. S. 9. 9. 8. S. 9.

+C12%m t. B. 8. 9. 8. 9. 8. J.

v!!27M O. 3. S. 9. 8. 8. S. D.

vt-127 9. 1. s. 3. s. e. O. a.

OILut:04
4asto em 1 vesiste acLeast matt or racw Isor0rt Is otscuanst FLou er 1 ccrstC utta ao ao0 tite =at

e
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TABLE L-S
~- - --

(Cont.)
.

LTOUID DISCH486EStuv140 emf 4T AL P4fgua y-DOSC C9evCRSION F ACTORS FOR
AEC SROLP - AD'JLT

PAT 4W47 - L4NE SHeatLf4E SEPOSITS
*

8R SAe 0asc FA CTSa snata/Mk PER UCitMLt
suCL10E

e geur Lista Tuva310 eld 4CT LU46 SI*LLI SL I4 TOTAL 8337

TC1294 C D. 8. 3. O. S. C. C. 3.

TE-129 8. C. S. B. 9. S. 8. O.

TC1314 3.t2t=32 3 82r-02 3.821-92 3.82f-02 3.02C-32 3.02t-02 3 6Tc-02 3 32t-L2

fr-131 8. 1. 8. 9. S. D. 8. O.

TE=132 S. O. 8. 8. 8. C. C. 3.

I--129 8. 8. 8. S. 9. C. o. 3.-

I--130 6. O. 8. 8. 8. 8. 1. O.

f--131 9. O. P. S. 9. 9. O. 4.

I--132 6. 3. 8. 5. C. C. O. 3.

I=-133 3 64!-03 3 6st-33 3 68r-93 3.68!-03 3.60C-83 3. 64t = 3 3 4.47t=83 3 6st-t3

1--134 3. 3. S. 8. 8. O. C. 3.

1--135 2 9f t-t 3 2 97t-03 2 97 tat 3 2.97t=33 2.9 7C-G 3 2 97t-93 2 54f-03 2 9Ft=3 3

CS-134 1 23!*01 1 2 3C *31 1.23t 81 1.23:*01 1 23t*01 1.23C*01 1 44C.:1 1 23;+31

* * *JS-135 9. 1. S. - 9. O. S. 8. 8.

st1358 3. 3. 8. 9. 5. 8. 8. 9.

BC-135 O. J. 4. D. 8. C. G. O.

st:334 3. 3. S. 9. 8. f. G. 3.

EE-133 3. C. a. C. 8. C. P. 3.

aC1314 9. 3. 4. 9. S. f. 6. 8.

G. 9. 8. S. G. J.

CS-137 1 45E.01 1 850 01 1.9 5C + * 1 1.85!.F1 1 850 01 1 05[*01 2.160 01 1.95t+01*

CS-136 8. .

CS-139 3. J. O. 8. De f. 3. J.

841374 8. 3. 3. ?. 6. O. 3. 3.

341364 8. D. O. 9. O. 6. 3. D.

BA-139 3. 3. C. 6. f. O. 3. O.

e4-140 3 34r-81 3 34t=31 3 3et-G1 3.34 -81 3 34E-81 3 34!-01 3.C5t-01 3 34t-31

es-141 2 44r=02 2 44!-12 2 44C-02 2 44I-02 2 44t-02 2 44t-02 2.750-02 2.44C-42

86-142 9. 9 O. S. O. 3. C. O.

LA-14' O. O. C. 9. 9. O. O. J.

L4=142 3. J. f. C. 9. 8. 3. J.

CC-141 3. 3. 8. O. t. C. 8. C.

CC-143 3. C. S. f. . 9. 8. G. 3.

Cc-144 2.*2t-&1 2.02t= 1 2.ttt-01 2 02 -a1 2 82!-01 2 02t=01 2 33C-01 2 52C-21

PD-!*3 3. O. 8. 3. 8. 9. S. 3.

O PR-144 3. J. C. 9. O. C. G. 3.

Petten C. C. O. 9. 6. C. 3. 3.

90-144 3. 3. C. 9. C. C. J. 3.

h0-147 9. 3. O. 8. 8. 8. 1. S.

u--147 8. O. C. 3. O. G. O. 3.

WP-239 2 46t=03 2.8 6t-0 3 2. 4 6t-0 3 2.865-03 2 960-03 2 46!-03 3. 31C-03 2 86!-33

8. 9. C. O. C. J.

U--235 C. O. 8. C. 8. 8. C. C.*
PU 239 1. .

P4-?31 8. C. C. C. 8. O. S. G.

AC-227 8. 8. 8. 8. S. C. 3. 3.

Tu-227 3. 9. G. 8. 8. C. 8 4.

as=223 4. 9. - 8. O. 9. O. C. D.

TM-231 4. 3. C. S. S. C. 9. 8.

F.e = 2 2 39.. .S. 8.. C.. 8..8.
9. S. .I ... .'

4.6. .. .

.J .8. 6. S. 8. 9. 8.
|

,-219 .
J.

.. C. .

.Sh=219
PO-215 8. S. B. 9. 9. g. 8. O.6. e. .

i-m!
.

I PS-211 3. 4. O. 8. S. 8. 4. J.

91-211 ?. 3 8. 9. 3. O. O. 4.)

PO-211 1 3. C. 9. 8. 8. 8. J.

tL-23 e. a. 8. 8. e. s. O. J.

sasco on 1 Utt rStC a:LeaSt matt or caca IsoT0pt in otstaan6e stov er 1 CCrStC site me a00stre=at ortur:19

e

i
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r N
TABLE L-3
(cont.)

Env1494migf aL Paigwaf-DOSC C04WER$104 FACT 3R5 F08 Lieu!3 01SCMas4E5

ADULTAGE GROUP -

Swim 414GPa tie d af =

*

SR Sa4 DeSC F4 CTeR twetn#MR Ptn UC1/mLS.

NuCL10'
............................................. ~ ..........

........v............ ......

g SONr LIV!4 TMYRDID K1D4CT LUNG S1*LLI SE t h total 8337

to----S 0. C. P. 8. O. C. 1. C.

C-*-14 9. 9. 9. S. O. C. 4. a.

F---In 1. O. O. 9. 9. C. O. a.

ta--24 1.flC+01 1 78t+01 1.TSE+01 1.T9t*01 1.Ter+01 1.TSE*01 0. 1.7st.31

P---32 S.
~

0. 8. 8. S. O. C. 3.

C4--51 1 19L-G1 1.19C-01 1 19E-01 1 190-01 1 19F-01 1 19t-01 9. 1 19;-?1

1e4 -- 5 4 3 43:*?O 3 4 3C + 0 0 3 43C+00 3 43C +00 3 43r*30 3 43C+00 3. 3 43t+00

8e4--56 c. 5. C. S. O. 8. O. 3.

FE=-55 4. 4. C. O. O. 9. C. 7.

FE==59 9.f f t +C F 5.02!*39 5.92C+00 5 82C+00 5.C 2C +0 0 5.C2f.0 0 C. 5.82t+33

CD--57 3. 1. C. 8. O. 8. O. 8.

CD--58 4.11t+1C 4.110 10 4.11[*03 4 11C.09 4.11t+G" 4.11C.C0 9. 4 11f.05

CP--6* 1.C 5 " +? 1 1 0 5C +31 1.05F+01 1 05C+01 1.05t+01 1 05t +c t 3. 1 85t+;1

hl--53 S. . 9. 6. 6. 9. G. O. 3.

N1 *=% 4. a. C. O. 6. f. 3. 5.
*

CU--6e 1. 9. 8. 8. O. D. C. 3.* * g

ZN--65 2.51'+34 2.51!*90 2.51[+00 2.51C+00 2.51C+Cf 2.51E+CC 3. 2 51E.0;

24--49 1. C. 4. 8. O. G. O. O.
S.*

P4=-92 3. O. O. P. 9. C. .

Sa.-93 0. C. s. O. 8. O. 4. J.

58-=44 3 1. P. S. C. G. C. 3.

SP-a95 3. O. 8. O. O. O. O. O.

ns--56 3 O. O. O. F. C. *. C.

as--# S. 3. C. 1. O. C. 3. 3.

AB--59 1 1**-32 1 0 5C-0 2 1.050 *2 1 05t-02 1 050-52 1. 05C-0 2 0. 1 05 -32

se e3* 9. ?. 4. 9. O. S. 3. 3.

5R-=89 1. C. C. 6. O. 5. O. 3.

58--** 1 137-03 1 23C-83 1. 23'.= 0 3 1 2 3C -8 3 1 25t-03 1 23!-83 3. 1 23[-13

3. 3. 8. S. 9. 3. J.
*

SP--92 1. 3. 8. O. 5. 3. 3. D.$P-=91 .

T-*-9; 3. 3. ?. O. S. 8. S. 3.

T--914 J. *. C. O. 8. O. 4. O.

N Y--=91 4. 3. 8. 0. : 0. S. 3. 3.

4 T---92 1. a. 8. O. 9. O. *. C.

J v..-93 c. 3. O. O.- C. O. 3. 3.

IP-=95 3 43".10 3.43r.c3 3.g3c.50 3 43 .00 3.43t*00 3 43C+60 3. 3 4 3!+ 0 C

2a--47 8. 3. C. O. B. C. :. :.

C. O. O. C. C. 3.
*

hm--75 3. .

44--9F 2. 9 D. E. 6. S. O. 3.

po--99 5 49t-01 5.45C-91 5.48t=01 5 48t=01 5.400-01 5 4ef-01 S. 5.48:=01

TC--99 8. a. 9. 8. 8. f. C. 3.

TC-9tn O. 3. 3. 4. C. C. 3. J.-

3.*

TC-131 3 2. C. D. C. O. .

RU-133 0. C. C. 8. 9. 8. 8. C.

au-135 3. C. S. 9. O. 8. O. 3.

RU-106 8. G. 8. 8. 8. 8. C. 1.

Aw133m 3. 1. O. 8. 9. O. O. G.

as115m 1 12r+61 1 12C*01 1 12C+01 1 12C+41 1 12C*t1 1 12t+01 0. 1.12C+01

AE-110 *. O. 8. S. 8. Se 3. O.

SP-122 0. 6. 3. p. s. e. O. 3.

58-124 9 22t+00 0 22C+00 9 22E+08 4 22E.00 8.22E.00 8 22C+00 0. 8.22i+33

50-125 0. S. 8. 9. 8. C. O. 3.

TE125" 6. C. 8. S. 8. P. O. 3.

Tf12FM S. S. 8. 6. S. O. 9. 3.

Tr-12t S. S. s. s. e. C. O. 2.

o!Lufts9
1 utlastC atLtast matc Or caCw Isot0rt in elstmaast rtou er 1 CCistC v1TM =0 aco!T1owatsatti og
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p3agangw uunukN.
(cont.)

|
j

LleJ13 01SCnaasts
CWW1494Wattat Daf 4Waf 00S! CogvCR$194 Fattens F ee att GRDur - a0ULY**

gg g nalee 6patada? -

946aN De5C F4C10m (pmCntun Pte UC1pmL1

LIyta TNTRO10 E104CT LUe86 St-LLI 8814 70faL B33fgJCL100 ,.

,30mg B. 1. C.

C. 9. 4. B.

TC1294 9. 8. 8. 8. O. 3. s.
1.7a:+33

ft1314 1.Tet+tt 1.?AC+39 1.7St.00 1 70t*00 1.Tet +C 8 1.78t*00 8.
G.

2. C. 8. 8. 8. 8. 6.it=129 6

ft=131 c. 8. C. 8. S. S. C.

TC=132 3. 8. 8. 8 C. 3. O.
'

3.

1**129 3 D. S. 9. 9. C. 4.
8.

1. 131 3. O. O. D. 9. 6. C. O.

1 135 a. 3.

1==132 C. t. C. 5. 8. C. S. 8.

1=+133 2 19t+30 2 19t.33 2 19t.0C 2.19C +08 2 19f *GC 2 19:+0e 4. 2 19I.01

1.=134 3. O. C. 3. t. C. O. 5.

1==115 6. -7 . *. D. 9 S. 1. 4.
6 620 30

C1 134 6 62f.C0 6 6 2t +00 6 62C+tt 6 620*00 4.62t.00 6.62f *3 0 3.

C5 13% 3. 9. 8. S. S. 8. 3. 4.

8. S. 4. O. J.

s t1M4 c. 7. 8. 9. *. S. 3.

er.135 S. 2. ?. O. O. C. O.S.

at=133 9. 3. C. 4. 8. O. O. 3.

s!!33m 1. C. C. C.

st1314 4. 3. G. S. C. 3. 3. J.

CS-134 3. 3. C. 8. 8. 8. O. 3.
2 28t+CC

CS-131 2 29r.3G 2 295 00 2.29f*00 2 28C+00 2 24t+*0 2 24t+0C s.

8. 9. 9. 8. C. 3. 6.

CS-134 0. C. O. 8. C. C. 3.
O.

Ma 1368 C. 3. O. 8. 8. C. C.
ma1314 0. 3.

44-139 9. C. 2. P. O. C. 3. 3.
1.12!.30

Ba-14; 1.12f*3C 1 12t.3. 1 12C+05 1 12t*C0 1 12r .00 1 12t*80 9. 2 97;-G1

3a-141 2.9FC=C1 2.97!-?1 2.9FC-01 2 97t=01 2 9ff=&1 2 9ft-01 J.

ga*142 t. O. O. C. O. C. 2. 3.

La-tea 1. C. C. 8. O. O. 3. 3.

La=142 3. *. C. O. 4. C. 1. 3.

Ct=141 *. C. t. c. 4. 6. 3. 3.

Ct=143 9. C. O. O. 4. O. J. 3.
1.96ta31

1 96r-t1 1 96*-01 4.
3.

( CF-144 1 967-b1 1 96!*01 1 96t-C1 1 96!-01* 0. O. J.

f. !. 2. S. 2. C. 3.*

pp 143 8. C. C. S.

pattom 4. C. O. 6. 8. P. S. 7.
7.Pe=144 6. *

C. C. .

40-147 8. C. O. 4. S. f. 6. J.*
D. .*

e==197 9. C. C. 8. O. 8. 3 3.40-144 *. .

5 48 -31

48' 239 S.44t-01 S.48C=C1 S.481-01 S.48!-01 S.48f*01 S. 49 E = 01 C.

PU-239 8. O. 3. 9. O. S. S. 8.

' U==235 C. O. S. 9 O. C. 3. 2.-

sa-231 9. 3. O. 8. 4 S. 4. 8.
f

at=227 8. 3. C. C. 4 O. 3. 8.

S. 1. 4.

I TM-227 9. C. 9 8. 8. 8. 4.

ea*223 C. S. C. 8. 9 O. 3.I

TM-231 3. C. 9. 8. O. C. C.

FD*223 4. O. 9. 8. 9. P. 8. 8

- 4T-219 8. 4. C. O. 8. 9. 4. 3.
J.

#4-219 C. 4. 9. 8. 8. 9. S.
2.

91-21% 0. 3. 8. 8. 8. C. O.

80-21% 1. t. 9. 8. 9. 8. O. 3.
1.

PG-211 3. 1. 9. 9. S. f. 8.
C.

51-211 3. 8. C. 9. 3. C. O.

PO-211 *. 3. 9. 8. S. C. c. 8.

e. 9. e. C. 3. O.

tL-2sr 8. O.
=0 a333r!2=al oltutt w.

u
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M9_M9_OPD 33 rot /29.
(cont.)

[WWI4044t 4T AL P ATMW47-00$t C09f t* 5ID4 F AC f 005 8 08 LISUI3 OISCHARGES

#Af4 War - SO4 TING ASC Sa00P - ADULT

b- DUCLIOC 0454m 005E F &C7ea snaturne Pts UCIrats

B3ec LIVER TMTROIO EID4CT LUh6 SI-LLI SKth TStal 8339.

W.---3 S. S. f. 9. O. 9. C. 3.
C---14 p. 8. O. O. S. S. O. 8.
F--*19 3. 3. C. 9. 9. P. O. 3.
ha-=24 3.R3t*31 3 0 3C*01 3.8 3f * 01 3 53C+01 3.83r+01 3 93!*t t !. 3.830 31
P --32 9 0. 8. S. 8. f. 8. O.
CR--51 2. Sit-01 2 55C-31 2.550-C1 2 55!-81 2.SSt-01 2.S5t-01 0. 2.55C-31
at--S4 7.36 t +3; 7.36E.30 7. 36 t + C O 7.36[+48 7. 36 t .DC 7. 36 t + 0 0 3. f.36t+;;
me--56 8. O. 8. 8. 8. G. C. .
FT-=SS 3. C. 8. 9. C. C. C. 3.
FC-*59 1 09t+01 1 38t+01 1.00!+01 1.OSC*01 1.80r.01 1 00E+01 9. 1.Caf+61
CO*=57 9. 2. 8. 8. 8. to J. C.
Ca**S4 8.84r+0C a.84:+30 a. net.00 8.84C+00 8.ter+0C S.84t*00 C. s.sts.C;
CO--6 2.P6C+01 2 26C+01 2. 26 E. 01 2.24t+01 2 260 01 2 26t +G1 0. 2. 2 6! + 91
4I==63 5. e. 3. * e. 3. C. O. O.
4I-=65 3. S. O. S. O. C. J. 3.
CU-=64 9. S. S. S. f. f. C. C.
24--65 9.4Gr +C 0 5 40!*00 5.40C+00 5.40C+00 5.4er+00 5.43t*00 6. 5.4CI+03
24--69 0. S. C. O. O. 3. 8. J.
94*=82 0. G. . 8. C. C. O. C.
A*-*t3 8. 8. C. C. 6. G. S. O.
St.-44 3. S. C. C. C. C. O. O.
St -95 3. 9. O. S. C. S. 3. G.
4d--96 S. 2. O. 3. O. O. C. O.
en--ge S. O. C. O. C. f. C. 4.
ed--49 2 26t=42 2 24r-32 2.26t-02 2 26C-C2 2.26E-02 2. 26t = 8 2 . 2 26 -02*

4 R-9 34 4. f. 9. 7. O. O. 8. O.
58--89 0. a. . O. f. !. S. J.

*

58--1; 2 65C-33 2 6St-P3 2.65t-C3 2.65!-03 2 65t-t3 2 65t-C3 &. 2.65t-03
94 =91 8. C. C. O. S. C. S. O.
Saa-92 3. C. 3. C. O. C. O. O.
V===93 0. 3. O. 9. 8. C. ?. J.
v=-914 3. 3. O. 3. C. 8. P. O.
T---91 8. 3. S. S. C. C. G. O..

[] T---92 3. 2. C. O. O. C. S. 3.
va--93 t. c. a. G. C. C. 4. a.

. 74--95 7. 36 : *S 7. 36: + 3 0 7. 36! + t c 7.34:*00 7. 36 t * B C ?. 36t+ tc *. F.365 3:
2P--97 C. O. C. S. f. *

. S. 1.
98-=95 0. O. O. S. O. C. O. 3.
4*--97 9. . 6. 8. D. f. J. 3.

*

41--99 1 1st*JC 1 18E+33 1 18E+*O 1 1AC+03 1 18!+CO 1 18E*00 G. 1 18!.3;
T -.99 3. D. C. O. C. C. 3. 3.
TC=99a 8. O. C. O. C. O. C. 3.
TC-101 3. S. C. 8. 9. C. 3. ;.
8U-103 C. O. 8. 8. 8. 8. C. 9.
SU-135 S. 8. O. C. 8. 2. S. S.
80-106 3. O. 8. 8. C. C. S. J.
* M10 34 0. 8. C. 3. 3. 9. O. 3.
a61134 2 41t*81 2 41[+01 2 41C+01 2 41t+01 2 41t+01 2 41t+S1 0. 2.410 01
4G-110 S. O. O. 8. 3. C. O. B.
*R-122 9. 8. S. P. 8. O. 3. O.
5s-124 1.?ft*01 1 77C+*1 1 77E+01 1.??C+01 1 77C*01 1 7tt+01 *. 1 77t+01
58-125 S. 3. C. O. O. C. C. 3.
TC1254 9. O. C. C. 8. C. 8. 3.
ft12fR 8. O. e. 9. 8. C. S. 2.
fI=127 8. O. 5. C. O. 9. O. 3.

*41E3 04 1 UCI # SCC AILC ASE 84ft SF Cette I SOTop[ th OISCM6460 FLeu SF 1 CC#$tt Wl?M 40 ADDifl044L DILUT139
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' TABLE N J
_

(Cont.)

LIS W I) DISCseaREESInvitamm*4ial sa?Hway-DOSC C04vtaS194 F ACTORS FOR
asr $40VP - 409tf

e&T4dat . 00af t ssG ,

0484 4 D# $c F AC19a smatutem *[e u 1pgt)
.Jttt0C .. ...... ....................................................... . ....................

90 set LIvte TNTR3ID EIO4tf LUe G GI.LLS SR Ih total 8037

*129m 3.,' O. 6. O. f. C. C. 8.

. ?. O. C. O. S. C. 3. 3.

.'. 129
31318e 3 03!*00 3.0 3C.C 0 3 93F.C S 3 9 X +0 0 3 830.OC 3 03C +0 0 3. 3 0 3t.7 3

.*131 3. 3. 9. 3. 8. C. O. 1.

'r.132 1. Or 7. S. 9. O. c. 2.

. 124 9. 3. 9. O. 9. a. 3. 3.

. 133 t. 9. 8. O. 9. C. O. S.

. 131 1. O. 8. O. t. 9. G. J.

. 132 c. 3. O. 3. 9. C. O. O.

. 133 4.71t*30 4.71t*00 4.21c.C0 4.71t+0C 4.11t*09 4.71t*00 8. 4.71r*JC

. 134 C. 6. O. O. O. O. D. 2.

. 135 9. 3. P. G. O. f. O. c.

' 134 1 42[+*1 1 42t+C1 1 42t*01 1 42!*01 1 420 01 1 421 01 3. 1.42E.01

:.135 J. 4 9. 9. 9. C. 3. J.*

O. C. C. O. 1. 3.

'.135 3.
9 C. C. C. 9. 1. 3.** .*1344 .

*133e 3. G. C. O. C. t. 9. 3.

C. D. C. C. C. 2. 3.

133m ?. C. C. 3. C. *. S. a.*133 .

'.136 C. C. O. S. O. f. C. O.

.137 4.91t+30 4.91t* 3 4.94t+0C 4.91t+00 4.91C+0C 4 915 0C 0. 4.91;+33

S. 9. O. t. 3. :.

1374 9. 3. 4. D. C. C. J. 8.*
*.13e 1. ..

433&4 3. 3. 8. f. O. C. 3. 3.

a .139 C. t. O. C. 3. 2. 1. 3.

a.143 2 41r**3 2 41t.?3 2 41E*J0 2 41C+00 2 41?*t0 2 41C+00 3. 2.41!.33

a.141 6. 3C .01 6.34t.31 6 340 01 6.3%;.01 6.300.C1 6 39!.01 S. 6.39!.01

1 142 1. O. 6. 3. S. C. @. 3.

. 14; 2 7 3. C. C. C. J. C.
.. ..

3 142 0. 3. 9 D. C. C.

C. 8. O. C. 3. C.

143 3. 7. O. S. C. G. 4. S.*
.141 1. .

144 4.22'.01 4.22!.C1 4 22E.C1 4.220.C1 4.220 01 4.22f 01 3. 4 22*.3

( . 143 3. C. C. 7. G. C. 3. 3.

% 344 S. 3 *. 3. 9. C. Q. 3.

4144p 3. 3. O. 2. 3. C. O. .

144 3. 3. C. S. O. C. 3. 1.

e.147 3. 6. C. 4. O. 9 C. J.

==le7 3. O. C. O. C. C. 7. 3.

'.739 1.19t*1C 1 19t*33 1 10t*00 1 10L+30 1 19t +0 C 1.1st+CC 4. 1 100 3:

,.239 0. 3. C. C. C. C. 3. 3

. 235 1. c. C. D. O. C. 3. 1.
,

231 3. 3. G. O. C. 8. 3. 3.

'.?27 3. C. C. S. t. O. C. J.
2.*

*=221 3. C. D. D. D. C. .

. 223 0. 3. 3. 4. O. C. 9. 3.

l *.231 ?. 9. G. 8. C. t. 3. O.
'

. 223 8 O. O. 8. 8. C. C. 3.

'.219 *. O. O. 8. O. C. O. 3.

219 3. D. C. S. O. D. O. 3.

!*215 9. 3. 6. D. O. C. O. 3.

G. O. 6. 3. 8. 9. G. 3.

211 3. S. S. 8. 8. O. G. 3.
[ '. 215
,

I 1 211 1. 4 9. 8. 8. S. O. J.

! .211 3. 9. 8. e. 9. C. 9. 3.

! . 20 8. O. 9. 8. 8. C. a. 3.

|
1 cciste stin 40 ao3st:044L o Lur:04
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TABLE L-@
(Cont.)

ENWI40asetstaL PATHWaf-005I CD4TERsION raCT085 r0* Lieul3 DIStuangts
aGC GRCLP - TLigaEER

s af 4 W 4T = P OT ag Lr hafta
-

9RSa4 0 esc F aCT0m enarptwa Ptm UCl#ntsv . .....

.. ..... .... ............................................................... . .WUCLIOC

834c L1WtR TNTASIO RIDWET LUmG SI=LLI SN ih 13taL 8037

m... 3 , . 1. 3 410-01 3 43t-01 3 435-t1 3 43t=01 3 43C-01 3. 3.43 .J;,

C*--14 3. 3. 8. 8. 8. C+ t. 3.

F . 19 8. C. S. S. O. a. 3. 1.

N4 =24 S.69C-81 S 88!*31 5.88t-01 S.ht!-01 S.8PT-01 S.Ste=01 S. 5.98:-31

P== 32 8. .
O. 8. C. 6. C. 2. c. ,

!

C4--51 9. S. 6.11t-03 2.41t=03 1 57t= C2 1.nSf*GC 3. 1 10' -L P

mu- 54 0. 1 9aE+41 0. S.67C+00 8. 3 93;+C1 'O . 3.77;.33

p4-=S6 8. 9. 8. O. O. C. 1. 3.
*

FE--SS 0. 3. C. 8. O. O. C. .

Fr==S9 1 43?*?! 4.28t*01 9. C. 1 35f+t1 1 01C+C2 :. 1 65:**1

CD--ST 0. ?. 9. C. O. 8. J. ..

CO*-SS 3. 3.Ser.30 0. O. O. 4.24 .81 J. 7.09:.;;

CS-.66 2. 9.00f*00 0. O. 8. 1 1*E*02 3. 2 35:.01

mi==63 9 O. S.. O. D. D. C. 3.

NI-=65 9. 6. O. 8. f. C. 1. .

CU-*64 8. 4. 9. C. O. C. 5. 4.

24.=6S 1 85!*31 6 43C.31 7. 4 11C+C1 ?. 2 72f*01 C. 3.33C+;1

24.-64 8. 2. O. C. C. C. C. G.

Se--s2 C. S. 9. 04 f. C. &. J.

Sp--93 8. 3. 8. f. C. C. !. 3.

ga..g4 8 O. C. t. f. C. c. c.

go.-eS 0. C. C. 4. O. G. 7. J.

RP--96 8. 3. O. R. C. S. t, s.

RB--80 f. 3. C. 8. O. ?. 3. J.
3.950 31

pp. 99 1 38!.C3 3. C. 3. L. 1 64t 02 :. *.
59 934 9. O. C. c. C. C. 4.

$#--89 C. C. C. J. C. D. 3. 3,

3.48*.33

58--9f- 1 45C.C4 C. D. S. f. 9.19t*02 3.

54*-91 S. 1. O. C. C. C. C. J.

54--92 2. O. O. 3. e. 8. 3. J.

T..-93 4. O. *. O. 8 C. J. 3.

T*-914 8. S. f. O. O. G. 9. J.
>

T-*=91 0. S. 5. C. C. G. J. '.'

Va==92 9. 1. S. 3. r. 6. 3. 4.

k T***93 C. J. O. O. a. C. 9. 3.

9.74C+C1 ?. 2.46!=02
6.09f-C2 0.

2t-.97 0. O. &. 3. f. C. ?. ;.

ZR-**S 1 33r=11 4.16r-02 *.

#0==95 3 1. G. 6. ?. 6. *. J.

43*=9F 3. C. 1. C. C. G. 3. ;.

2.11!.33

RO--99 S.?ff-04 1 10C.31 0. 2. Sic +01 8 94r-C4 2.GFr.C1 *.

. f;-=99 8. O. 9. C. G. C. 7. 3.

TC=994 9. 3. O. 9. C. S. 2. ;.

* O. C. O. 5. 4.
*

8. 8. G. O. C. 3.
TC-131 4. *. .

RU-135 0. P. C. 9. 3. 6. 9. 1.*

RU-103 0. .

RU+106 9. O. O. C. O. O. O. J.

RM1354 3. 5. 8. 8. 8. C. O. 3.

AS1194 6 59t*01 6.24c-01 8. 1 1*t+00 c. 1 75t*02 3. 3.f9f*01*

A6-110 9. s. 5. 3 C. C. 3. 3.

St=122 S. 3. 8. S. 8. G. J. J.

4. 7 6: +0

88-124 1.22t+01 2.25!=01 2.77t-02 8. 1.t?t.01 2.46t.02 0.

Se=125 6. C. O. 9. 8. C. O. 3.

ft1254 0. 3. 8. 3. C. O. O. 3.

101274 8. 6. 8. 8. O. C. J. v.

ft-12' O. O. c. C. C. C. C. s.

0 69r3391 CCistC data =0 aeott:0=aL
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W_aROC-U
_(cont.)

!=vsnonntatat patwear cost toestostom f actons 'on Lieu 13 onscwansts
ast snCur . TEcuasca

patweae - potastt veten 2

snaturna een Oct/ML8
9m&4 N oOSI Fact 0m... - .................. . ~ . .. .. ........%JCL1nt ..... ....... . ....................

geht LIVER TNThotD E104 ET LUNG St.LLI salm TOTAL s937

ft129a c.,- :. C. 8. 8. 9. 6 3.

M ali) 9. 6. 9. 8. 9. f. D. O.

ft131m 1 95?+'t 2 18t+31 6 35t+S3 3.74t*01 S. 4 30t *SC 3. 1 17E.31

et.g31 c. 8. 3. a. 6. C. O. O.

ft.132 1. 0 .- S. D. C. P. 3 c.
a.

f. 129 9. 6. m, g. 9. O. 9 -

1.*133 3. O. 8. C. O. 9. 3. 3.

*. 131 9. S. 8. 9. 8. 4 P. O.

1. 132 9. S. S. O. 9. P. c. 3.

i. 133 1.tSte23 1.?st+33 2 44t+02 3 12C + 09 8. 1 35t * 0 0 0. S.43E.31

1. 134 3. O. 8. 8. 8. 9. 3. J.

l. 135 6.17 t .3 3 1 59f.C 2 1 02C.30 2.51!.02 6.61t.09 1 76C.C 2 . 5.890 33

!!.134 2 73t+02 6. 3st *42 8. 2.020*32 2.72C+01 7 91C+00 C. 2.95E.22

O. 9. O. O. O.

rt)*4 9. C. S. S. e. C. 5. :.
05 135 3. 4. 3. .

4!.133 4. 4. 8. O. 3. C. 4. G.
*

vt1334 p. 2. C. C. C. C. S. 3.e

.C.133 0. 9. f. f. C. C. C. 3.

t. 4. C. t. 6. C. C. 9.

.! ! 314 4. O. O. O. O. O. .

:s.137 3 62**32 4.82!.92 8. 1.64t+32 6.37t*11 6.96t*40 c. 1 68*.32.

s.136 *.

;*.13e 3.
9 C. 3. C. 6. t. 3.

.a13'4 3. 3. 3. 3. C. O. 1. 4.

1613Se 3. 3. D. O. C. P. O. D.

4. 2. a. 4. 8. C. 3. 3.

3 3?C.02 6 69f.C2 3.c 6t + 8 2 3. 4. 2 35.? !

sa.141 4.130 32 2 74t.32 8. 1 290 02 0. f.93r*t1 C. 3.145 03
s.a .139 a.12t+L1 1 83*.C1

*
.

a.14%

dh.142 8. 3. 9. O. C. 6. ?. O.

is.143 3. 3. C. 8. O. C. C. O.

' ta.142 3. S. 3. C. 8. O. 4. ..
i

CE.141 1. O. f. C. 3. C. 3. 3.
t

St.143 8. *. 8. S. 8. C. 3. 3.

5.535 01, 3. S.61E*B2 3, 1 23*.01
*

P4 143 9 1. 9. 9. 2. C. 3
CL.144 2 24!*:: 9.27t.41 P. .

.
pe.144 9. P. c. O. O. 9. 3. 3.

1 C. C. 8. t. 3. 4.*

'43 144 1. S. O. n. O. 8. C. .
*

I segg4g .

%0 147 3. 3. 8. 3. C. 9. 3. 3.

w. 187 3. 3. C. 9. C. 3. J. 1.

4. 39 t * 01 C. 1.61t . 34

go.239 3 23!.C3 3.12C .04 8. S.93!.84 8.

e'J. 2 3 9 3. c. P. O. C. P. 3. 3.

.t. 235 8. C. 8. S. C. 4. 3. 3.

sa.231 3 C. *. O. S. 8. O. 3.

at.227 C. J. 4. G. 8. C. 3. 3.

14 227 9. 3. 8. O. 8. C. 3. 3.

me.223 s. 4. J. 6. 8. C. 3. 3.

Tw.?31 9. C. 8. S. S. C. D. 3.

re.223 3. O. 8. S. 8. G. J. O.

af=219 3. 1. 9. 9. 9. 9. 3. 9.

84 219 S. 6. S. S. 8. 8. D. O.

A1 215 1. t. 3. 8. 9. C. O. 3.'

*0 215 3. O. S. S. 8. S. J. 3

P9 211 6. 6. s. 8. O, s. O. 3.

91 211 3. O. S. 9. 9. 9. 3. 3.

*fk211 9. 6. 8. S. 9. S. 8. C.

vt.2:7 c. e. e. a. e. 8. s. o.

t uttow
easto og 1 uCirste acLtast eatt or taca 1sorort la ossenanst PLov or 1 ccaste attu no no31 10=at o t

o
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TABLE L-@
(Cont.)

t it90getstaL Paturav-DOSC C09pt25803 FLCT023 FOR LIGuto O!5Cesa2 Cts
CS~ GROUP - ICCW1GIR i

*aT4dat . Fe[$4 WATER FISM

DUCLIOC 945ae D9SE FA CT0m smetm#M4 Pts uC1p4L3
........

O5
....................-.....--.-...... . ,

LUNG E!*LL satse foral 8337
404 LIVtm TMf4)l0 EIONET

m.---3 c. 3 48t=92 3 4GL-02 3.48t-02 3.48'-02 3 48!-02 C. 3.4t!-02

C===14 ,D. O. c. 9. 9. 9. C. 3.

F---!N 0. O. . S. 8. 8. O. O.

ma--24 ,1 33'-83 1 33r.13 1. 30t-C 3 1.30E-83 1.30C-C3 1.3OE-03 G. 1.3tt-43

p.--32 3. c. O. O. S. S. a. 9.

CR--51 3. 4. 3.14(-01 4.49E-02 2 92C-C1 3 44t+01 4. 2 05C-31

mm--54 8. e.43r*02 c. 2.52t*C2 8. 1 73t+03 *. 1 67;.c2

mm--56 8. 3. 8. f. 9. E. O. 4.

FE--55 O.
~

3. S. S. 3. C. O. 3.

FC=-59 1 04!.32 ,4.28t*02 c. 9. 1 35E +L 2 1. 01 t + C 3 3. 1 65C+02

C O -- 57 s. 9. 9. 9. 9. t. 3. 3.

CO--5A 2. 1 61f..* 1 9. Se D. 2 22r+02 C. 3 71t+01

CO--6L 4. 5 11C +01 0. O. 8. 6 66t+d2 S. 1 15!+32

NI--63 3. C. 8. O. C. O. O. 3.

41--65 ?. 3. 9. 8. 8. C. 3. 3.

CU==64 Se Ce C. t. 9. De 3. 3.

2N--65 4.09t+:3 1 420 04 8. . 9.09:*03 C. 6.C2t+03 3. 6 63t+*3

Re--69 9. C. O. O. 9. S. O. 6.

We--82 3. 2. C. G. f. C. 3. J.. '

ge--43 9. O. 8. 6 S. C. 3. 4.

e#-age 1. O. O. C. C. C. a. 3.

te--95 2. O. C. C. 9. *. 9. 3.

ms--96 3. *. O.' S. C. 8. 3. O.

98-=44 G. 3. C. 8. S. f. O. 3.

O. 3. 5.tif+82 9. 1 2 0* +02*

45-=49 4 2C' .C 3 C. .

ge-43g g. 3. c. O. C. O. 9. O.

SR-=49 *. 3. O. C. O. f. 2. C.

58-*#3 4.91C+34 3. C. 8. 3. 3 51:+0 3 0. 1 31t+34
O. C. C. S. L.*

S*-*91 0. 3. .

C. C. c. C. D. 4.
34-*92 0. *.

T--- 93 3. ?. C. 9. f. f. 3. :.

T--914 J. 3. 2. 3. 8. 8. C. 3.

T-==91 0. G. C. 2. 9. C. 3. 3.

T---92 3. O. 3. O. C. f. G. O.

T---93 3. 9. O. C. O. C. C. 3.

28--95 1 53'+31 S.47 +*0 C. 8 22 +00 C. 3 62!.G4 0. 4.of;+as
*

2R==97 0. 9 ?. O. C. f. C.
*.

' .

me-*95 :. 3. O. 4. 3. C. O.

h8--97 3. . 4. 9. C. P. a. 2.

ni--99 1.43'-34 1 72t+30 . 4 0?C+30 2.11t-04 3 44t+;0 C. 3 43:-31

TC=-99 C. n. 3. 8. 8. C. 3. 3.

T =994 9. 3. O. 3. S. C. O. J.

TC-101 3. 3. C. C. O. 6. 4. O.

*
#U-101 3. 2 G. 8. 5. C. C. 3.

RU-10% S. 6. O. 3. C. 8. O. 9.

80-106 3. O. C. O. D. 9. 3. O.

R41C34 0. O. O. 8. D. C. O. O.

451138 1 65t-31 1 59r-01 6. 3 025-31 S. 4.46E*01 4. 9 65t-02

aG-110 C. 3. C. 8. O. 9. C. 3.

50-122 S. 9. 9. S. S. G. S. 3.

$$-124 1 2%?+;G 2 32f=82 2 96t-03 0. 1.10t+C0 2 54t*01 C. 4.92*-G1

SG-125 8. G. O. 8. S. 9. ?. 3.

TE125R 0. S. O. 9. 8. D. 9. O.

Tf1274 8. S. 8. 8. S. S. O. O.

TE-12F J. O. 8. O. 9. 9. 3. G.

BASC3 04 1 UCl# SCC RELEast aaTC OF C ACM IS010PC IN OISCMaASE FLOW PF 1 CC/SEC WIT 4 40 AD3f f!Omat DILU110N

1

1
l

1

s
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' TABLE L-3
(cont.)

C NW1434NL4TaL P4fMW AT=OSSF C999thS194 F ACT0a5 F 08 Lieu!) OI SC Me aG C 5
AGE GROUP - TCt44sta

PAT 4W4T * FatSM WafCR FISM

% avCLIOt en544 09SE F, a"C T 0 m (matatM4 Pts UCIt4Lt

Oth[ LI W'e TNTeego sIONCT LUeG St-LLt SW In 70 fat 832f

TC12** +9. O. 9. 8. 8. C. 8. 3.

ft-129 8. 8' . 4. 8. 8. O. O. C.

TE131m 4.35L 81 1 93!*31 S.53C+0 3 3 26C.51 c. 3 75:*00 e. 1.52:+31

ft-131 9. *. O. S. 9. O. 3. J.

1C-132 C. C. 4. 9. 9. O. 4. ..

1--129 9. S. S. 8. 8. . O. 1. J.

3-=130 C. 3. B. 8. 8. C. O. J.

t==131 3. 8. C. 9. S. C. 8. ?.

8-=132 3. S. 8. 8. 9. 9. c. 3.

1=-133 3.eSt=03 6. 5 3t =0 3 - 9.110-C1 1.15C = 8 2 9. 4.94t=83 C. 1 99t=33

!=*134 8. G. S. S. 6. 3. C. 3.

B--135 1 21 t-C 5 1 11t-05 6.50L=09 4 25C-06 1.54F=06 1 95f-07 3. 2 60t=S6

CS-134 6.C6!.;4 1 43*+05 e. 4.53:+04 1.73t+04 1.77t+03 9. 6.622 04

CS=135 e. 1. 8. 9. S. C. O. 3.

gr.135 ?. ;. O.
*

9. O. C. O. C.
ut1354 3. 3. C.

3. p. O. O. O.

ut1339 0. C. C. 3. 9. O. 2. 3.

30-133 3. C. 3. O. O. 9. 9. S.

a[1318 0. c. 3. 4. - 9. T. 3. O.

CS=136 3. 3. C. O. 8. C. C. D.

CS=137 0 18'.C4 1 0 9C *C 5 9. 3.7 0E * 04 1 44t.04 1 55t+ 3 3. 3 790 04

CS-139 8. 3. 9. 8. O. 8. O. G.

S A 137m g. 3. 9. C. 8. C. S. O.

941344 3. ;. C. 4. C. C. 6. 8.
J.

94-139 9. 9 C. C. C. D. *.

Ra-14L 2 41t+C1 3 95'-02 C. 1 000-32 1 99t=02 6.21!*02 3. 1 56!.3:

Ra=141 3 93t=03 2 62C-33 E. 1 23C-03 C. 7.53C +0 3 C. 3.?!t=44

pa=142 c. p. C. 3. C. O. 3. 3.

LA-14 O. 3. C. f. C. 9. D. C.

L4=142 9 1. C. 9. 9. C. 1. 3.

Ct=141 0. C. O. T. 8. 9. C. J.

Ct=143 C. C. 8. 8. C. 3. 1. 2.

CC-144 2 49 t=01 1.0 3' =01 C. 6 14!-02 8. 6 24t*C1 3. 1 33t=t2

Pe=143 1. 3. O. 3. D. C. 1. 3.

\ P9*144 0. C. 8. O. - 8. C. D. J.

Pa144m 9. O. C. C. D. C. ?. .

hD=144 9. C. 1. C. O. C. :. O.a

C. 8. p. C. 2. J.

WD-147 9. v.

w--147 0. 2. 8. C. O. C. O. 3.

NF-239 5.tet-34 6.19:=05 9. 1 27!=84 9. 5.11t+0S 0. 2 41I-05

PU-239 C. O. C. 8. D. C. J. 6.

U--235 C. 6. C. 8. 9. 8. O. 3.

Pe=231 3. 3. 3. O. 9. O. C. 3.

at=227 3. 4. 8. O. S. C. 8. 3.

VM-227 8. O. 6. 8. 9. S. O. O.

ma=223 6. O. 9. 9. C. 8. 8. 8.

TM-231 3. S. 8. 6. 8. O. O. O.

F4-223 9. 6. 3. 9. S. 9. J. 9.

af=219 0. 9. 3 8. 8. C. O. 1.

#h=219 8. S. 8. 9. 3. S. 3. O.

91-215 8. 9. 8. 6. 9. O. O. 3.

P9 215 3. 3. 9. 8. 9. D. C. 1.

PS=211 0. 3. 9. O. O. O. O. O.

SI-211 S. ?. C. 8. C. S. O. 2.

P0 211 0. S. 3. O. 8. 9. O. d.

tL-2s? . s. o. s. s. s. s. s. a.

P4Sto 04 1 UCIFSEC RCLt4SC natt SF E ACM 150f 0PC IN DIStueesE Flow 0F 1 CCtsCC WITH #0 ADDIT 1094L DILui134

e
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xmm,-, ._

(Cont.)

twyta044t4?AL *s?wway-DOS C849[45104 FACTORS F 08 LIOUI3 OfSCNAR&t$

est 6400P - 7tt443 4es?4ma? - LaKt SMS4CLlet OtPCst?S ,

V #UCLIDE ORS 44 0nSE F AC7en (metarwe Ptn UCitnLe

. 00mt LIVER TNTROID EIO4CT LU M6 St-LLI SK !4 TOTAL S3Jr

u..--J ,C. 9. O. S. 8. 8. 8. O.

C===14 8. O. 3. 8. S. f. 8. O.

9---10 4. 6. O. 8. S. P. 8. 1.

58-=24 3 33t-02 3 3X-02 3 33C-02 3.33C=02 . 3 33f-02 3. 35 t = 8 2 3 06Ca02 3 330-02

P--.32 *. 3. 8. 8. 9. a. 6. O.

CR*-51 1.66r *0 2 ~ 1 66f-02 1 66t=02 1 660-02 1 66t -0 2 1 66r -0 2 1 96C-02 1.660-22

me.-54 4.9h"+3C 4.96r+00 4.96t*00 4.96:+00 4.96t+00 4.96C.00 5.01C.00 4.96C.33

on--54 e. O. 9. C. S. O. 9. 8.

FC--55 c. 3. S. 8. S. P. 4. 3.,

Ft.-Se 9.74!-01 9.74 -01 9. 7 4t -C 1 9.74C-01 9.7 4t-01 9. 7 4t-01 1 15t+00 9.74!-31'

C0=-57 3. S. 8. S. 8. C. D. J.

Co--58 1. 36 t ** * 1 36t+03 1 36t + 00 1 36t +00 1 36r +t c 1 36t + 00 1 59t+30 1 36:+03

CD--h- 7.'2 +:1 7 72C+C1 7.72K+&1 7.72t+01 7.72t*C1 7.72t*01 9.300 31 7.72t+31

at==63 1. 4. C. O. 8. S. 3. a.
,

NI--65 S. a. S. 6. D. 8. 1. 3.

CU--.4 1. 7. 8. 9. 3. 8. 3. 3.

24--65 2 67f*30 2 67t+0C 2 67t+00 2 67t*00 2 67t+C3 2.6ft+00 3 07t+01 2.67!.33

2N**69 :. 2. C. 8. O. O. C. 3.

94-*s2 3. . C. 9. 9. O. C. O.

St. 03 3. 4. C. 8. 8. 8. 3. 8.

On-.34 3. 3. ?. O. C. t. O. 3.

me==95 1. ?. C. C. 8. 3. 7 3.

eP=-p6 3. . O. G. f. f. 3. 3.

RM--98 8. J. f. S. 9. O. 8. 3.

e4--44 7.72r-35 7.72C-05 9.72[-05 7.72 -05 7.72[-C5 7.72C-05 0 97C-05 7.72C-J$

Khe434 3. O. O. 3. 8. O. J. 3.

SP--84 0. 3. 8. O. 6. P. O. J.

S#-apa 1 92!=:2 1 92C=C2 1 92t=02 1 92:=02 1 9 2t-02 1.92f*02 2 27C-02 1 12C-J2

SR=-91 C. C. C. O. O. C. 3. O.

SR--92 0. C. O. 8. 6. 8. O. O.

T--=91 3. C. O. 8. O. F. O. O.

9-.41a J. 3. 3. G. O. 8. 3. J.

0. F. 4. 3.
9-==91 3. 7. 3. 2. *

7---12 G. S. C. 3. O. 8. J. 3.

9--=93 0. C. O. S. 9. C. 9. J.

2m-.95 1 43t+33 1 93t+14 1 93t+00 1 9 3! +3 0 1 93r+00 3.9M+00 1 93t+30 1 9 3;+ 3:

28- 87 C. C. C. O. a. C. 3 O.

WP--95 1. %. C. 8. O. O. S. ;.

hn==97 C. 3. J. 3. f. C. O. 3.

M9=.49 2 23r=32 2.235-02 2 23r-02 2 23C-02 2.2 3f =*2 2.235-02 2 10C-02 2 23!-G2

.7C-=99 L. O. 8. 3. O. O. O. O.

7C=994 0. O. 8. 8. O. C. 8. O.

1C-131 J. 3. 3. 8. 8. C. O. 3.

Au-123 0. O. 8. 8. O. 8. O. O.

pu-135 1. O. O. 8. O. O. C. J.

RU-136 3. 9. 8. C. O. O. O. J.

#41334 0. 4. 3. C. C. C. O. O.

461104 1 24F+01 1 2 4C+ 01 1 24t+ti 1 24!.03 1.24t*01 1 24E+01 1 45t+01 1 24C+31

46-110 f. P. 8. S. 8. 8. 8. 4.

SP-122 8. O. 8. 8. S. 9. 9. 3.

Stal24 2 14E+3C 2 14C+C0 2 14t+00 2 14C+00 2.14t*30 2 14t*00 2 47t+00 2.14C+0

50=125 3. D. 8. 8. 8. S. S. 3.

7F125m 8. O. 9. 8. S. C. O. 3.

7t117N 0. 8. 9. O. S. 8. C. 3.

7t-127 ?. 3. 3. 8. 9. 9. D. 4.

Gast) 09 1 vCa sStC R:6ta$t matt Or taCM IStreet in DISCuanst FLes er
CCr$ct esta no aOOtf regat Ottur:04

e
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TABLE L-M
(cont.)

Litu!3 DISCnanGESInv3RON4:4Tal 867nwaT-o05C C04WCR$344 FACTORS F0p
&&c 6ROUP = ICthaGER

84T4Wat . Laur. S4petLlut DEPOSITS

) ~ CT0m taptm/na Pra gCginLD\
eRSaN OOSC FA

WUCL10E ..... ........ ... .......................-. ......................... ...... ........
sint Livre TNTR310 EIONET LU h6 St-LLI SEIN 70fal 833f

TE1244 .t. 6. O. 9. S. C. 3. 3.%

ft-1?* O. 2. C. 8. 8. 8 9. J.
'

ft131m 6.05!-C2 6.t SC-f 2 6.85t.82 6 85!-82 6.85f-t2 6. SSE-8 2 7.34C-02 6 0 5C-02

ft-131 5. 9. C. 9. S. s. O. 8.

8. S. 9. 9. C. O. g.
TE-132 S.

~ C. 9. O. 8. C. 6. 3.

t==13C S. ?. 8. C. O. C. 5. 4.t=-129 c.

I--131 6. 8. 9. O. 8. 8. 3. J.

t=-132 c. *. S. 8. 8. 'C. 3. 3.

3--133 7 . 36: 0 3 F.360 43 7. 36!-8 3 7. 36 t = 83 7. 36t = 0 3 7. 36t- 9 3 s. 95E-0 3 7.36 .03

3--134 0. O. C. 8. 9. f. C. J.

I--135 5.93'-33 5.93C-03 5 930-t3 5 93:=83 5.93t-23 5 93t-8 3 S.C9C-03 5 93 -33

CS-134 2 4%E.31 2 46t*11 2 46t+01 2 46t +31 2 46t+01 2 46t*01 2 97t.C1 2 46t+ 1

C5-135 4. 9. 8. 8. 8. C. e. 4.

Et135r 3. O. S. - 8. 9. O. 3. 3.

s!-135 1. T. S. 8. S. C. O. 4.

ut1334 0. J. G. 9. O. 6 6. 1.

at=133 3. D. O. O. C. D. C. J.

Et131n C. 4. C. O. O. 8. 3. J.

O. O. S. C. 3. C.

CS-137 3 69 +&1 3 69:+st 3 69t+C1 3 69t*C1 3 69t+01 3 69t+01 4. 31C + G1 3 69t+31CS-13% 0. *.

CS-134 0. 9 S. 8. 8. O. O. 3.

3. 8. C. O. O. O.
*

Ea13%e 3. O. 4. D. C. 3. 3. O.ma13?p J. .

pa.139 3. S. 3. C. O. O. O. S.

Ha.143 6 69t-01 6 6mr-t1 6 6at-01 6 68C-C1 6 6st-C1 6 69t=81 6 08t=31 6.68 -31

94-141 4.87f-;2 4 970-J2 4.871-C2 4.87t=O2 4.8 7t-C 2 4.87t=52 5 49t=O2 4.87t-32

34-142 6. 3. S. O. D. C. 8. 3.

La=143 0. 3. O. c. O. C. ?. O.

La.142 3. ?. a. C. C. C. C. 2.

CE-141 9 9. D. D. S. f. C. O.

Ct=143 3. 3. C. O. 8. p. O. f.

CC-144 4.55!=al 4 35T-31 4. St-f1 4.05'-01 4 050-01 4. 05t-01 4.67t-C1 4.05*-01

O. 4. C. S. C. C. 3.

P4=144 3 3. C. ?. C. S. C. 9.*Pa-141 .

'v P8144m T. O. C. O. ?. C. S. *.
j

40-144 S* 1. 4. S. S. f. . O.

! No-14T 3. 3. O. 3. C. O. O. O.

f W..lef 3. 1. 5. 1. C. 9. O. J.

We=239 5 72! *3 5 72C-03 5 72!-83 5.721-03 5.72C-23 5 72E=O 3 6.62C-13 5.72!-33

PU-239 0. S. G. 3. O. O. O. 3.
i

U==235 C. 5 4. C. C. C. C. C.

| Pa-231 3. O. C. 8. 9. f. O. 3.,

4C-22F 9. a. C. 3. 9. f. O. 3.

TM-227 3. O. C. C. 8. C. C. 3.

#a-223 0. 5. P. B. 8. O. D. C.

'

.T M - 2 31 S.. C. . .C.
O.

9. S.
4. O. O. .

.-223 0. C. O. O. .

AT-219 1. O. e. 4. 9. C. O. 8.j
.

94-219 0. O. f. 8. S. 8. 8. 3.

Si=215 9. 3. s. f. 8. O. O. 3.

PO-215 3. O. 8. f. 8. 8. O. 3.

98-211 3. . C. O. 9. 9. O. O.

31-211 C. 3. 6. 8. 9. O. 8. J.

PO-211 3. O. O. S. 8. C. O. 3.

TL-2sf e. O. 8. 3. e. 9. c. 3.

otturrow
1 UCa rStC n:LeaSt Matt er taCa tSO' ort in otSCuaest FLos er 1 CCrStC usin no anoittogatsaSco og

e
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m:_x_-7, m -

(cont.)

tuvin044Cgial 8474W47 00SC C04v[R$104 FACTOR $ F0a L10U13 D15CasAR60s
TC* ues; 485L GROUP .

p Pafh 4T - SW144148
*

i
NUCLIDC ea54 # D0St raCf0a 1 paterna PER UCitnL3

.................... ... .....--......... .................................. ........

99mt Lista TNT 8010 EIONET LU4G $1*LL1 OR 1 h T0laL 331f
.

8. e. O. S. O. 1.*
m... 3 e ' 3. .

C.--14 8. C. O. O. D. D. O. J.

F---in F. 3. 9. S. S. C. 9. 1.

34.-24 1 74f*31 1.?S!*C1 1 78 t +01 1 78t*01 1.Ter.01 1.ftt+01 0. 1.F8 +*1

P..-32 9. O. S. 8. S. O. n. 3.

Co.-51 1 19!-01 1 19C.01 1 19t-01 1 19r.31 1 190-01 1.19t=01 0. 1 19 -31

mes--54 3 43f+CO 3 4 3f +03 3 43t*00 3 4 3C +00 3.4 3C +10 3 43t+00 3. 3 4 3:+03

mm- 56 9. O. O. 9. D. O. 8. C.

FE. 5* 9. C. f. S. 8. C. 3. 1.

Ft.=59 5.?2t+0f 5.0 2t +0 3 5 32t+00 5.0 2E +0 0 5.12f+00 5.t2t*00 8. 5 421*::

Co--57 8. S. c. S. O. O. G. 4.

C0-*54 4.11C+37 4.11r+3* 4.11t+00 4 11t*00 4.11f**C 4.11t*0C 3. 4.11t+33

Co.-6* 1 05t+31 1 05!.01 1.*50 01 1 35!*01 1 05t+01 1 05t +G 1 C. 1 05; J1
*

41.-63 3. A. 9.* . C. C. J. .

NI--65 3. a. C. C. S. C. 3. 3.

CU.-64 9. G. O. e. 3. O. 2. J.

24-=65 2.51r+3e 2 51r+03 2.51r+00 .2.51 *00 2.51t+0C 2.51t+00 C. 2 51*+:;

24--69 C. J. C. 9. O. 9. 3. 3.

Se.*S2 9. 1. D. 8. S. C. O. S.

Pe==83 8. F. 8. O. O. O. G. O.

98-=94 0. C. O. 1. C. O. 3. J.

98--55 0. 1. C. 7. 9. C. O. C.

am.a06 3. 3. C. O. C. C. J. 3.

88-al9 9 S. c. 9. O. C. S. 3.

Re. 09 1 4%r-3 2 1 05C.?? 1 05t-02 1.C52 02 1.C5t.02 1.05;-02 3. 1.C5t=:2

me.434 0. *. 9. C. O. C. a. 3.

54--89 C. 7. C. S. S. C. O. J.

Es-.9; 1 23f=C3 1 25t-03 1 23!.03 1 23:=33 1 23t-0 3 1 23!.03 C. 1 25t.03
3.

54.*91 C. t. C. C. f. C. *.

SS-=92 3. J. O. 3. f. C. D. G.

T..=9J 0. G. ?. O. O. C. E. 3.

1.=414 8. 1. C. 9. f. C. D. D.

T.. 91 3. 3 C. C. O. f. 1. ?.

T.-=92 0. J. 3. L. C. O. 4. *.

T===93 8. 3. C. 3. C. O. O. G.

28-=95 3 43**C0 3 4 3; +3 0 3 43t+00 3 43C+00 3 43r+00 3 43f+00 2. 3 4 3:+0 0=

3'

2p--97 0. i. O. 3. 8. f. 2. G.

mP -95 0. J. O. C. 8. C. 3. J.

WP-*97 0. f. C. G. 2. f. O. 2.

p0.=99 5 4tC=01 5 49C-01 5.4*f=61 5 441 01 5.48t-r1 5.44t-01 3. 5 48C-01

TC=.99 0. C. D. !. C. C. C. J.

TC.994 3. O. C. 8. C. C. O. O.-
*

TC.101 S. *. G. O. f. O. O. J.

pu-13 3 S. 4. 8. S. S. O. 8. 3.

AU-135 8. O. C. O. O. O. O. 9.

RU-136 9. O. . O. C. 9. O. O. O.

RM123M 3. 8. C. 9. 8. 9. 3. 9.

441114 1 12 teal 1 12t+31 1 12E+01 1 12t+01 1 12t*C1 1.12[+01 3. 1 120 31

86-110 9. 4. 3. 8. 8. O. S. 3.

59-122 ?. f. C. 9. 9. C. O. C.

SG-124 8 22C+30 8 22C+30 0.22C+00 8.22f+00 8.22r*C0 8.22[*&O 0. 4 22*+;3

89-125 8. O. 8. S. S. 8. S. 3.

T[12%4 9. C. c. O. 8. 6. 3. 9.
*

Tf12?M 0. C. 8 t. O. C. O. .

vt-lar s. O. 9. O. O. O. a. 3.
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(cont.)
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C 4WIR0iO47,alf aL Pa'MWaf-005t C09f tRS304 FaC TORS F 09 LISU13 DISCMaaGC9
^ ast 540up . fttgasta*aT9 War - Sutungess ,

N

NUCLloC eR6&4 00SE F aCT0m snarn/Me Ptn UCitaL1

ns=C Ltute t we nigo slogtv Lunc 63.LL sagn foraL soar.

.-
7tt?94 O. !. 8. C. C. c. O. 3.

1t=129 3. O. 4. 9. 6. O. O. O.

?!!ste 1.71r*:C 1.78t+35 1 78t*00 1.78t+00 1.Ter+0C 1 79t.00 3. 1 78!.00

TE=132 2.
. C. 2. f. 8. O. G. 3.

TE-131 C.
9. D. 8. 8. C. O.* 3.

I--129 3. O. C. O. O. 5. C. 4.

1--132 9. 5. S. O. c. c. ?. 4.

I--131 3. 3. C. C. O. C. O. 3.

I--132 9. *. 3. 9. 9. C. 6. 3.

I--113 2.19t+30 2 19t +0 0 2 19f+0D 2.19t+30 2 19!.00 2.19r+00 3. 2.19E*12

1- 134 S. 3. C. S. f. C. 2. O.

I--135 ?. S. J. O. C. f. S. 3.

CS-139 6.62'*CC 6 6 2f *: 0 6 62t+.CO 6.62t*00 6.62t*OC 6 62t+00 O. 6.62t+3:

'C4-135 3. 3. 5. O. c. c. 3. 3.
.

att%m C. J. S. 8. 8. 8. C. 1.

t[-115 O. 3. 5. 8. 9. C. P. 3.

sr 135m C. 1 O. C. 8. C. 3. J.

st-133 9 4. 9 C. 2. C. 9 4.
Ett31p 3. O. C. 9. 8. C. G. 9.

CS-116 3. 8. S. 8. 8. 6. 7. 4.

CS-117 2.79'*2 2 28t.t0 2 2a[+00 2.28r+00 2 28r+OG 2 20 *00 6. 2 28:*33

C5 13e 7. 3. O. O. 8. C. C. O.

Batifu 3. 7. O. C. C. O. O. 4.

Ba136m O. C. C. O. 3. O. 4. 3.

94 139 3. O. C. O. C. 8. C. C.

pa-14 1 12r+st 1 12!+;0 1 12f*00 1 12C+09 1 12f*00 1 12r+C0 C. 1 12:+30
as-141 2 9Fr=31 2 9 7:=21 2 97t-t1 2.97t*01 2 97t-C1 2 97t=01 7. 2.97C-31

ma-142 3. C. C. O. O. C. 2. C.

La-tes 3. O. 8. 3. f. C. 3. J.

La=142 ?. C. S. P. O. C. 3. O.

CC-141 5 t. 6. 3. C. c. C. 3.

Cr-144 1 96!-01 1 96t=$1 1 96t-C1 1 96t =01..
9. O. O. S.

CC-143 3. 3. C. O.
1 96f-t1 1 96t*01 C. 1 96 -31

*e.ge) g. 3. 3. 4. C. S. O. 3.

d P8-14e 3. 1. c. S. O. C. C. 3.

Peteen . 3. O. 3. C. C. 3. 3.

40*144 *. ?. C. O. O. C. O. 3.

40=147 3. O. 9. 4. O. O. O. 3.

es-.187 1. 3. O. 9. 3. 9. C. J.

WP-239 5 44E-S1 5 48;-01 5 4At=01 5.40t-81 5 48t=O1 5.4ef=s1 S. 5.49t-01

pu-239 3. 3. 8. 9. 8. 9. O. J.

U-*235 3. S. 9. O. 5. O. O. 4.

Paa231 3. J. J. C. e. C. 1. 3.

aC-22F 3. 3. P. S. S. 8. S. 8. -

O. . 2. O. S. C. O. J.YH*227 *
.

pa-223 S. 3. 8. 9. S. 8. O. 3.

TM-231 3. S. D. 8. 3. C. S. O.

FP=223 S. O. S. S. 8. O. 8. C.

aT*219 2. 3. 9. 9. 9. S. 8. 3.

84-219 8. 3. 6. S. 8. 9. 8. 4.

*I-215 ?. 1. B. C. 8. 9. O. O.

'9-215 8. O. 4. O. 3. 9 O. 4.

PS-211 ?. 3. O. 9. 8. C. S. 3.

l SI*211 9. 8. S. ?. 3. 9. O. D.

PO-211 3. 3. 3. S. 8. C. O. 3.
'

TL-2Or O. a. e. e. e. s. a. a.
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(cont.)
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*mS95 LIvte TNT 40!o EtoWCT LU46 St*LLI SKIk 10faL 8327

es.- -3 3J C. C. 4. a. C. C. 3.

C---14 e. O. 8. *. 9. O. 6. O.

F..-19 S. O. f. G. E. O. O. 3.

ta--24 3.R 3r *01 7 8SE*01 3 03t+01 3.93C+91 3.a 3E ec t 3.e3ress C. 3.sst.33

8.-.32 3. O. O. 4. S. C. C. 3.

Cp=-51 2. gar.91 2.555 31 2 55!-01 2 55t-01 2.55t=01 2.55t=01 C. 2.55:-31

met ==54 7.36f *CC 7.36E.C0 7. 36 t *10 7 36E * 00 F.hr+0C 7. 36E . 0 2 ?. 7. M*. H

e4-=56 3. O. C. 8. f. C. 3. J.

tt==54 S. J. C. O. C. C. O. 3.

eg. 59 1 99t * 1 1.C8 *31 1. cst +01 1 8BE.01 1. ORC +01 1 50C+01 C. 1 0 8: +31

08.-57 1. 1. O. D. D. C. 3. d.

a. 14 8.84?+30 8.84t.03 8.84E+00 5 84E*00 8.34r.cc g.get.gg g, e.get.35

. %Is-63 0. J. O.
~

2 26t +C1 2 2M * 01 2 26[*01 2. 2 26t+31
Co--6s 2 26t.01 2.26t*J1 2 26E*01

r. O. c. G. J.

tt-w&S t. S. C. 8. P. C. 3. 3.

CU--64 9. G. C. !. D. C. 5. J.

29--65 5.43r.33 5.44!+33 5.40[*00 5 4 DC .00 5.40!.C0 5 80!.0f 0. 5 43!.33

24--69 C. 2. P. O. f. C. D. O.

Me--4. 3. J. O. O. S. D. t. 3.

98-=43 J. J. 3. O. O. C. O. J.

en..g4 J. S. c. 8. 4. O. O. 3.

ma=-45 . 3. C. O. 9. C. 4. J.

44= 46 2. 3. O. f. C. C. O. D.

e4..gg ;. 3. g. e. 4. O. c. 3.

RFe=99 2 26t=02 2.tbC=32 2.tst=02 2 26t=02 2 e 26t =t 2 2. 26t*9 2 3. 2 26t*02

ug.43m 3. 1. 3. D. 4. 3. a. 3.

54--89 t. 3. C. O. 8. C. J. 3.

54=-9; 2 65P-43 2 6 55 -t 3 2 65C=C3 2 65t=03 2 65t=C3 2 65[=03 C. 2 65? -C 3

14--91 J. 2. a. O. 8. C. 3. J.

St. 92 9. 3. a. 3. O. C. O. 3.

T*=*9J 3. 3. 5. P. C. C. 4. 8.

t==414 C. J. C. C. O. G. O. 3.

T==~91 3. C. C. S. 0. 8. C. 3.*

] S. C. O. O. C. C. C.
*

d T==.93 c. 3. *. O. f. f. 3. 3.T---92 .

24-=*5 7 3&*+;G ?.36 +C) 7. 36t * 3 C 7 36t*00 7. 36t * 3C 7. 36 t + 0 0 J. F.36:+03

28.-97 3. D. O. O. O. c. C. O.

99*=95 J. 3. O. P. O. C. O. 3.

48-=9F 0. J. 4. O. De D. C. 7.

n0-.99 1 14C.*e 1 1st *30 1.!st C3 1 1st+30 1 10E*00 1 19E.00 3. 1 1R;.03

TC=*99 2. f. S. 8. f. 9. 4. O.
*

TC-994 8. S. O. 8. 8. 3. D. G.

't-131 2. G. C. e. 8. 8. O. 4.

Pu=103 3 9. C. 3. S. C. J. J.

8U.13% ?. ?. O. 8. 8. 9. O. 3.

EU+106 9. 6. 6. f. 8. D. O. 9.

*M1334 6. 8. 3. f. C. C. C. 3.

aS110s 2 41C*01 2 41C."1 2 41E+01 2.41E*S1 2 41t*01 2.41[*01 3. 2 41t.31

48-113 3. 3. O. 6. C. S. O. O.

58-122 9. S. C. f. 8. 8. c. O.

Sn=124 1 77C+01 1.FTE.01 1.77t+C1 1 77t*01 1 7W +01 1.?Ft*01 8. 1 77!+01

38-125 C. 3. 8. 8. 8. P. O. S.

ft1254 0. O. 8. 9. 9. 9. O. 3.

Tf12?R 9. S. 9. 9. 8. 8. D. O.

tt-127 s. 8. o. D. e. e. s. o.

|
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UUCLict
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tC1294 s. *. O. 9. 4. r. O. O.

ft=129 P. 9. O. O. O. c. O. O.

ft1314 3.83t*80 1 9 30 +0 0 3. 8 3C .0 0 3.8 3f +3 e 3 83r +04 3 83C+08 f. J.8 3t.::

ff=131 9. G. f. 9. D. C. O. 9.

1F=132 !. O. 3. O. O. c. 3. O.

1 129 3. 3. 8. 8. 8. O. O. 8.

I--133 9. 9. C. 8. O. f. O. 3.

I--131 8. 3. f. 8. c. G. 6. O.

t==132 c. 3. F. 8. D. O. C. 3.

t==133 4.71!.50 4.f!t*C0 4.71c*00 4.71!+t0 4.71E+C3 4.?!C*00 c. 4.71t+03

t==13* S. 3. G. F. c. G. 9. c.

1-=135 C. S. C. D. O. O. 8. O.

S =134 1.42!.01 1 42C+01 1 42 C + P1 1 420*01 1 42C*01 1.42t*01 0. 1.42;+*1

03-135 C. S. S. 1. D. F. 3. 3.

s!1354 S. 3. 3. 8. C. D. C. 3.

ef=135 0. f. 4. S. O. 3. O. 3.

se 13 34 S. 2. F. 3. D. G. 3. O.

" -133 c. L. C. D. 8. c. 1. 3.

st131= 3. 3. O. 9. O. C. . O.

CS=136 3. 3. C. f. C. c. 9. 3.

05-137 4.91!*C0 4.91t.03 4.91t*00 4.91t*03 4.91E+0a 4.91C+00 2. 4.910.:=

*S-13e O. 3. 3. O. 8. f. 3. O.

da137m 1. 3. C. S. c. c. S. 3.

wa13ge 1. 6. C. a. O. C. O. O.

4a=139 9. f. C. 9. O. C. O. C.

6a.14; 2 41ree0 2 41t*00 2.41C+00 2 41t*00 2.41C+t0 2 41c+00 a. 2 41E+C3

44=141 6.39t.01 6.38t=31 6. 3* C = 01 6. 38 t - C1 6 3Pf-t1 6.300-01 3. 6.38!=:1

*4=142 1. 3. 8. O. 3. O. J. 3.

La-143 3. f. C. P. O. C. O. c.,

La=142 ?. 3. O. C. 8. C. G. 3.
G.

Ot=141 3. f. f. C. O. C. *.
- CC-143 0. 2. 8. O.

~
0. 9. 9. O.

Ci=144 4.22t-01 4 22!=t1 4.22t= 1 4 22E-91 4.22f=01 4. 22t = 01 c. 4.22!=31

.k "=143 9 2. 3. C. C. O. C. 8.

**=144 S. 1. C. 3. C. D. C. 3.

881444 3. G. 8. a. O. 3. C. 3.

W 144 C. ?. ?. O. C. C. O. 3.

NO-147 C. J. O. C. C. f. J. 3.

d==197 C. 3. 2. O. O. G. O. 3.

385239 1 18t+50 1 14(.00 1 18!.00 1 18t*00 1 18t*S? 1.1ST*C0 3. 1.18:+3:

=U-239 8. J. O. 3. 8. C. C. J.

u--235 3. C. O. O. 3. c. C. O.

'a=231 S. 3. O. O. O. G. 4. J.

at=227 3. 3. C. O. C. S. 3. O.

Tw=227 9. O. C. S. O. C. O. J.

ha=223 9. C. f. 3. 8. O. 9. 4.

|
*M-231 S. G. 9. 6. O. O. 6. O.

88-223 S. 3. O. 8. 8. O. 3. O.

tT=219 5. S. S. O. 8. O. O. 3.

Sh=219 9. S. 8. 8. 9. O. G. 3.

<!=215 3. 9 3. O. O. O. O. J.

=P=215 8. O. S. 8. 9. 8. O. 1.

ap=211 3. S. C. O. 3. O. 8. J.

11-211 9 S. O. 9. 8. C. 3. O.
,

80-211 0. 2. S. 8. 9. O. C. O.'

'L-2er s. 9. 3. e. e. s. a. 8.
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w==. 3 3. 6.5?C-21 6 57t-01 6.51t-01 6.57t-01 6.5?f=81 3. 6.570-31

C=--14 8. 9. C. 8. 9. P. 3. 8.

r. 18 3. O. 9. 9. O. G. 3. G.

44. 24 1 4tE*g8 li48t+0 0 . 1 4Pt.90 1 4BC+00 1 49t+OO 1 44t*B0 C. 1 48C 30

p===32 3. 9. 4. 8. 9. 9. a. 3.

C#=-51 e. c. 1 51!-02 4.12!-03 2.76t=02 1 44t.00 8. 2.72C c2

*4-=54 3. 3.44'*01 C. 9.66t*OS 9. 2 89t+01 8. 9.170.JJ

en. 56 8. 3. S. C. 9. a. 9. 3.

rg. 55 9. G. 8. 8. 6. C. 3. 1.

et--59 5 14 t *01 0.34t+41 C. O. 2 42t*S1 e.6et+01 4. 4.151. 1

CD--ST S. O. 4. 8. 9. D. C. 3.

9.-50 3. s.69'+03 8. C. c. 3 32t.01 1. 1 7 4'+ 31

CO*-63 9. 1 71r ;1 c. 3. 3. g.4fE*01 ;. 5 3 4t.31.

41==63 8. C. 8. 5. O. O. 3. J.

41=-65 c. 6. 8. 8. 8. 8. 3. J.

CU-=64 8. S. 9. 8. C. f. O. O.

14-*65 4.43f*01 1 17t+32 8. 7.39:+01 8. 2 06t*01 C. 7. 30! + 31

r es == 69 8. 3. J. 8. O. S. 3. 8.

9A -82 8. 4. P. 9. O. C. J. O.
J.

84-*S3 3. *. C. 8. 8. f. ..

pe. 34 3. 1. 8. 8. O. L. G. 3.

me..g5 g. g. c. 3. g. 6. G. O.

as--86 9. 3. t. C. C. C. J. 3.

,as..se 3. 9. 6. O. 8. D. 9. J.

*0==t9 4.14t+3 3. O. C. O. 1 6CI+02 3. 1 14:+C2

at=934 3. G. 8. C. P. P. C. 4.

sR==0D 3. 3. C. C. 9. D. 3. O.

St -93 3 66t*04 8. C. J. 3. 9.11r.g2 g. 9 80' 33

54==91 3. 3. O. C. S. 3. S. 3.

44-=92 8. C. C. C. O. C. 3. 8.

v===*3 3. 3. 8. C. Ce f. :. 3.
*

t. f. 3. .*

9 -91n S. 8. C. C.

T---91 S. S. 4. 3. 3. O. O. 3.

Y--*92 9. J. 3. C. C. C. ;. 3.
3.**

T--=93 4. ?. f. 2. 8. 9. .

14-=95 3 69t=01 S.17 -02 0. 3 16t=01 P. p.63!*G1 J. 7. 2 5! - 0.'
.*

f. 3. G. C. .*
F4-=17 3. .

4R == 95 s. 4. 4. O. 8. 9. 3. 3.

Ma==97 B. C. C. S. 8. C. C. Je
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TW.227 3. C. S. O. 8. C. O. 4.

84 223 S. c. 8. 2. 9. 8. O. ii .*

TM.231 3. 3. O. O. S. C. O. O.

F4 223 0. O. C. S. 8. 9. 2. 3.

AT.219 8. 8. 8. 8 C. C. G. *.

84 219 8. O. 0. 8. S. 8. 9. 3.~

31 215 8. O. 3. O. 3. 8. O. 3.

Pt.215 S. 5. C. 8. 8. O. O. 3.

Pt.211 8. 2. 8. O. 8. 3. O. S.

St.211 C. C. O. 8. De ". 3. J.

P0 211 S. O. 8. 8. 3. C. 3. J.

TL-207 s. e. s. 9. e. C. s. s.

CCisCC surn =0 a00st:04at 01 tut 0=
sasC3 on 1 uCrisCC ntLCast matt or Catn 1stt0cc te ossCasast PLev Or :

.
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TABLE L-3
'

(cont.)

ECWI23IsEETCL FAT 4W4 7-10$C CD4WERS804 FLC TRR1 F CP LIGUID OISCMMSES

esigWAT - POT 48 Lt We TER - A&E group . garagf

WUCLIDE 9R S44 00 $C F A CT0R 44*r##MR PER UCI#MLB
{xg .. .. ......... ....... .................. .................................. ........

L 46 St.LLI Su!4 TOTAL BJ39, p34C liv!R TNTR11D RID 4ET J
/

M----3 0. C. 3. C. 5. f. J. 3.
C===14 9. 3. C. . C. O. ;. 3.*

Fa==18 0. O. D. 8. 8. f. a. O.
me.-24 0. O. 8. C. 8. 6. 3. C.
P /-32 3. J. 5. 8. C. 8 C. 3.
CR==58 3. ?. O. 8. O. 3. C. ;.

44==54 8. J. O. 9. S. P. b 0.
R4-=56 C. G. 9. 8. C. C. O. J.

Fr==55 c. ' 3. O. 3. O. D. 1. 1.

FC==59 0. C. O. C. O. C. J. 3.
C0=*5T 3. O. O. 8. t. C. O. 3.
Co--Se 4. C. f. 4. C. C. O. J.

CD--6G 0. 3. O. 8. L. C. 4. 3.
4I==63 8. 3. O. C. O. f. C. 3.
NI--65 3. C. S. O. D. C. C. 3.
CU-=64 9. 9. O. S. C. C. C. 3.
24--65 S. 3. S. O. O. 6. C. C.
24=-69 C. O. O. 3. D. G. G. 3.
54--92 9. 1. .t. C. O. f. 6. D.
BR=-83 9. D. O. 6. D. P. . ;.

, ,,

'4 89-=84 0. C. C. 3. 6. C. D. J.

De--R5 0. O. O. 9 O. D. C. 3.
RB-*t6 C. 3. 3. f. C. C. . 3.
RB-*94 8. G. f. O. O. 9. ". ;.

RB--89 G. O. O. C. G. C. 3. 3.
K R =8 3m J. O. C. 9. O. O. O. J.

58- 87 3. 3. O. C. O. C. 3. 3.
58 -9; 3. O. O. C. C. C. . C.
SR--*1 9. C. C. % 0. C. *. 3.

SR--92 8. 3. C. 3. O. C. O. 3.
T--*9; 0. 3. C. O. O. C. 1. ;.

T*=914 6. 1. O. 3. 1. !. 6. C.
T===91 h 3. C. O. O. O. C. G.
T==*12 J. *. ;. O. C. C. 3. b
T===93 h G. 4. 3. C. O. ?. *.
2R--95 C. ". f. C. . O. 3. 7.*

s 28-avF 9. 3. C. C. 3. C. C. !.

) 49--95 O. 3. G. 3. O. C. G. 3.

v 43-=9F 0. O. 4. 3. O. !. ?. ;.

M3-=99 3. h G. ?. 4. C. 3. ;.

TC=-99 *. 3. C. C. C. O. 3. C.
TC-998 3. 3. O. C. O. O. C. J.

TC-131 0. C. 4. O. O. C. 3. J.

8U-133 3. 3. C. 8. O. C. . J.*

RU-105 G. 3. C. 3. O. O. 3. 3.
RU-106 3. C. O. O. C. O. G. O.
AM1334 4. J. O. h ?. G. C. 3.*

AG1104 3. O. C. C. C. f. O. 3.
A9-113 3. C. D. G. O. C. 3. 3.
SR-122 h 0. S. O. O. O. O. L
$8-124 8. O. G. 3. O. 8. O. %

. 58-125 8. J. 8. C. B. C. C. f.
*

| TF1254 0. C. O. 3. O. O. 3. 3.
! TE1274 C. O. 5. O. C. C. 3. se
' Tr-tar s. O. c. 8. ?. D. O. O.

BASEO 04 1 UCl# SCC RELCASE RATC OF CACM ISOTOPC IN OISCMARGE FLOW Of 1 CC#SEC WITM no ADDITIGNAL DILJf!3%

e
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TABLE L-3_
(cont.)

''

3,,,0,,t
,a t n a vn s v.0 0st C0g eta s10 = * ac"*5 ''' '8 "" ""'*'''

,, , ,, ,,,

. P0f adLC Waf ttp ain u a?

tapt=#He Pra UC1/att
easa4 o0$! F A CT0R ............................. .. ........

Sont LivCR TMfp010 u!DNET LUNG El.LLI $s 3 4 13 tat 903v
huCLlot .. . .. .. ................................

0 .' O. C. 7. 3.

F. O. 3.
S.?. 1. 2.

7t124m 9. C. O. C. 1. 3.
O. O.3. f. C.TE.129 8. C. O. L. O.ft1314 1. 3. C. C.6.D. J. C. 3. 3.S. 6. P.ft.131 ' 3. 3. C. 4. 3.*.

11 132 O. 9. 9. O. 3.O.I. 129 3. C. C.

t 133 *. 2. 3. 8. 8 4.C.

3. 131 9. .
O. 4. De e. S.

*. 3.
8. C.

t. 132 6. C. 8. O. 3.O.

g. 133 8. C. 8. f. O. w.
3. 3. 4.

P.
I. 134 9 O. O. O. . 3.1. C.
3. 135 8. C. 3. D. C. C.O. O.
Cs.134 8. 8. O. !. 3. J.3. O.

f.4. O. O. C. ..
Cs.13% 0. O. D. 3. J.
EE1354 0. 7. O. C. O.O. S.3. P. *. 3.af.135 C. C. O. C. 3.3. 9.st133m 1. C. O. C. C.3. 6.EE.133 *. G.. O. 3. O.

C. J. C. L.
st131m *. O. f. C. 4.a. 1. 4. 3.,,ts.136 6. 8. O. O. O.

s Cs.137 3. 3. O. C..
O.'

3. C. O. C. 3.
C s.138 0. 9. 4. 3. 3.f.3. 6.061374 6. C. 8. G. 4.*. O.86134m t. c. 9. C. 3.

D.*
. 9. *. 1.es.139 0. D. C. ?. 3.3. ?. C.e4 143 8. t. 8. C. J.3. S.e4 141 5. C. C. C. 3.

86 142 9. 2. O. 6. C.C. C. 3.*
. 9 C. 1.LA.143 C. C. C. ?. 3.

Lt.142 1. P. C. *. 3.
CE.141 0. C. 3. C. O.S.S. C.
CE.143 3. 2. ?. L. C. O.

f. C. 3.
Cr.144 8. 7. C. 9. O.C. 9.
Pa.143 9. L. t. 3. %. 3.* .

C. C.3. 4. 3. O.Pe.144 8. C. 9. C.O.
Paleau 3. S. 3. C. i.G. P.
NO.144 2. D. 3. C. 3. e.O.

J.
40 147 0. C. C. 8 C.9. S.f.
W. 197 3. 3. C. C. 3. a.
NF.239 3. 2 3. 4. G. O.

PU.239 0. 3. t. O. 8. 3O.
3.

U. 235 3. O. O. G. t. G.S.C. 3.".

Pa.231 9. 1. F. 8. C. S.C.

aC.227 3 3. 3. D. C. 3.8. O.O.L. t.
TM.227 1. C. t. C. 3 3O. 8.

O. O.
Ra.223 9. 3. C. D. 2.

14 231 S. C. S. 8. 7. G..

6. 9. C. 3.C. 3.Ft.223 0. 9 C. 6. f.
41 219 8. 3. O. 9. 3.O. O.
R4 219 9 ?. 9. C. C. 3.3.
01 215 Ce 0. 'O. O. O.

O. G.
O. 6.

90*21*. O. O. O. 3. C. 3.*. 3.9.
95 211 9. 3. O. O. 3. 3.

81 211 3. O. C. 8. ?. J.

PO.211 3. 8. 8. C. 3. e.

tL.207 8. o. O. 9. C.

3r 1 CCritt 0 Te =0 ao0st O=aL oltur:0=0
Bast 3 Og 1 uctistC atLeast part er tacM ts0roet in onstwanst rL s

.

.
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bdNMt XP'U
(cont.)

gevtRSgICRTaL tat 4MT-DS$* CoertRSt03 f aC TSCS F02 Lt0Ut3 Ot SCMAIGCS

paiguaf = FRIS4 wafer 8:54 a&C SRJUP = lerauf

WUCLIDC 0# 5aN ooSE FACTOR tRR[arne Pts UCir4La[' ............................ ................. .......... ..................... ........
k SSME LIW!R INTR 3:0 (104CT LUh6 St-LLI SK14 10 fat Oost

M..==3 ?. D. 8. S. 8. f. O. 3.
C===14 8. 3. 4. 8. 9. 8. O. O.

Fe==1R 3. O. 4. 9. 8. c. C. .

ma==24 s S. O. C. G. 8. O. O. G.

P===32 % t. O. O. 6. p. C. C.

CR==S1 0. 3. C. 8. 8. C. S. 4.

et. 94 3. S. G. 8. O. C. O. 6.
mm==S4 0. - O. S. O. D. 8. 9. G.

FC=-59 3. D. 8. 8. 8. C. O. 3.
FE==S9 9. 6. C. 3. O. f. C. O.

Co*=ST C. C. 8. c. 8. C. O. G.

Ca==S* 3. 3. C. O. Se C. :. C.

C0=*63 3. 3. 8. 8. O. C. O. C.
4t==43 3. J. C. F. 8. 8. 4. 3.
4I==63. 3. O. 8. C. 8. t. O. G.

CU-=64 8. 3. 8. a. O. C. C. 3.
24.-45 0. 3. 8. C. S. O. J. 3.
24==69 9. 6. O. * 9. O. *. G. 3.
09*-02 3. 9. O. 8. O. C. 3. O.

BR==93 8. 3. C. S. S. C. 5. J.

0s- 04 9. . 8. 8. O. C. C. 4.

P4.-45 *. *. O. O. O. C. C. 3.
#P-=s6 3. 3. C. O. O. C. C. 3.
4R==94 3. 3. P. O. 9. O. P. 3.
RP--89 3. 3. f. O. 8. C. C. O.

R*=81m 7. 3. 8. C. O. O. 3. J.

St==91 3. ?. O. O. S. P. 3. 3.
Sp=-9; 2. 3. 9. 2. O. 9. 3. 3.

O. f. C. 3. C.* *
SR=-91 S. . .

SR--92 3. 3. 3. 8. O. 8. 6. 3.
T===4; 3. a. D. O. f. C. S. J.

T==114 C. C. C. C. C. ?. 3. S.
T===91 4. C. c. C. O. C. J. 4.
T===42 3. D. C. O. C. e. G. 3.

T===93 3. 3. 3. 8. O. S. O. J.

28- *5 3. 3. C. O. O. O. O. 3.

} 2R==97 C. *. C. O. 8. C. 2. S.
j NP**95 O. 3. C. O. s C. C. 3. 3.

v en . 9 F 3. J. O. S. 8. O. C. 2.
#0--99 3. C. C. O. 2. C. O. O.

TC=-99 3. 1. 3. ?. D. O. O. 3.
TC=99M 0. J. C. S. O. O. S. J.

TC=1:1 C. 4. C. O. 9. C. G. 3.
RU-103 :. 3. C. S. 8. 8. O. 3.
RU-145 3. C. 8. O. O. O. J. 3.
RU+116 3. O. 3. O. O. O. O. 3.
RM1*38 3. 3. O. 3. 8. O. 1. O.

aG1134 S. C. C. O. C. O. O. 3.
aG-11C 3. ?. C. 8. 8. C. 3. J.

S8-122 S. O. 9. 9. 9. C. C. J.

19-124 9. C. C. 9. C. 3. O. 3.
54-175 0. O. D. 8. 9. 8. O. 3.
Tg 2gn ?. 3. C. 8. 8. C. O. 8.
TE1274 0. G. 8. C. 8. C. 8. 3.

ff=12F 3. 1. 9. S. O. C. C. 3.

( SaS*0 on a uttrScC RELtaSC Ratt or caCm IS0ropc in otSCmaest FLou oF 1 CCrStC utfM si0 aDontltasat GItur 3g

!
,

|
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TABLE L-3
(cont.)

EtvlattmCNTal F4fg!27 00$t C04TEt$r03 FLCTORS FOR Litulo CISCWA18CS

14r4NTP&fhW AT * FRCSM Waf E4 FIS4 ' AG! En0UP -

WUCLIOC eRE44 D0S! FA CT0m (maturMR Pts UCitmL3

(Oi .. .......................................... ................................. ........

d gent Livts TNTeotD E104tf LU4G Gl*LL SKI 4 Total 8037

tr1294 8. C. D. 8. C. O. O. 3.

ft.129 8. 9. 9. 9. S. 8. 9. 4.

TC1314 J. f. 8. 9. 6. 8. G. C.

Tt.131 8. O. F. 9. O. 5. S. G.

ft .132 1. 3. e. 8. 8. 8. 3. :.

I. 129 9. O. S. S. 8. 9. 3. 3.

3. 133 3. C. S. 8. 8. 8. e. G.

I. 131 S. - f. E. 9. S. C. 4. O.

1. 132 3. C. S. 8. C. C. O. 3.

I. 133 c. 3. O. O. 9. C. 3. 3.

I. 134 3. 3. O. O. O. 3. P. 3.
*

I. 135 9. O. O. 5. 8. 3. O. .

CS.134 S. ?. 9. 9. S. C. C. O.

C5 135 4. 1. 8. 8. 8. O. 3. 3.

st1394 0. 3. 8. f. S. c. f. 3.

BC 135 9. 1. 5. C. O. C. S. 4.

3(1334 a. 3. 8. 6. S. S. 9 3.

st.133 3. 3. G. C. C. S. . C.

at t 31m 9 3. t ." 6. S. C. O. g.

CS.136 0. C. G. f. S. 8. 3. 3.

C S = 137 8. S. O. 6. C. C. 3. 2.
3.*

CS.134 9. O. D. . 9. O. C. .

O. O. O. 3. 3.*
541394 3. 3. .

BA136M 3. i. f. O. O. 8. *. 3.

84 139 C. G. G. 3. S. 2. 3. J.

34 143 1. 3. f. 4. C. c. 3. O.

BA.att 3. 3. a. O. O. O. O. 3.

ga.142 6. 1. C. O. 6. C. 3. 3.

La.143 3. O. C. O. O. e. 9. O.

LA.142 ?. 3. O. a. O. O. 3. .

Ct.141 1. O. 3. 3. C. 3. 3. 8.

CE.143 9. 1. 8. 6. C. S. O. C.

CE.144 8. 9. C. S. t. c. C. 3.

PR.143 3. f. C. O. O. C. 5. 3.

PP.144 9. 3. S. C. F. C. O. J.

Pp1444 9. J. C. O. O. C. O. J.

g NO.144 1. 8. a. P. P. p. 3. 3.

Q N0 147 E. C. 3. f. O. C. 3. 3.
.

W..llf f. 3. a. 9. C. P. 3. 3.

hp.239 3. 1. S. S. O. O. 3. 3.

PJ.239 C. 9. 4. O. O. 8. 8. O.

U. 235 C. O. C. 3. S. C. C. S.

Pe.231 C. 3. f. C. C. O. O. 3

AC.227 C. 3. C. 8. 8. 8. G. de

TM.22F O. O. G. S. 8. c. 3. 3.

Re.223 3. C. 8. 8. C. C. 9. G.*

TM.231 *. O. C. C. C. O. 3. 3.

FR.723 1. O. S. O. O. O. O. 3.

af.219 8. 6. O. O. O. 8. a. 3.

Wh.219 3. 9. 9. 8. 9. G. O. 3.

81 915 8. S. 8. 8. S. S. S. 3.

P0 215 9. O. O. 8. O. S. O. 3.

P8 211 1. O. O. O. 8. O. O. f.

81 211 1. 9. 8. 6. 8. O. O. J.

P0 211 3. 3. 8. O. 9. O. O. O.

TL.23r C. G. e. e. e. O. 3. O.

| easr0 0= 1 uCIrstC arttast matt 0F taCa Isot0Pc = otsCeennst FLOW *F 1 CCistC uttu =0 a00: TID =at 0 Luttom
i
,

!

|

|
|

i
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TABLE L-3
(cont.)

tevl4044ENT AL * ATMWAT-DOSC C04WERSI0m F ACTORS F OR LIGUI) 3tSCManGES
4

ligF A NTP AT4W at . Last SMORCLgelt DC8 0$t TS AGE GRMIP =

v
muCLIDC 44&4 4 00SC FACT 0R OM9fM/M4 PER UCI/MLD

.. ............. . ....... ............... .... ........................... ........

90 4C LIVCR TMTR010 EID4ET LUNG SI*LLI SEIN TOTAL 003r

W...=3 3. O. 3. 8. 8 6. O. O.

C-.-14 8. O. 8. 8. 8. 8. ?. O..

F.. 1m O. 3. O. O. C. O. 3. 3.

me.-24 3. 9. O. f. 8. 6. 3. 1.

P--=32 1. - t. O. 8. O. C. 3. 3.
#

C8. 91 S. 8. 8. 8. 8. f. 3. C.

pas. 54 0. O. 8. O. 8. O. 3. 3.

ess-56 4. 8. 9. 8. 8. P. de G.

ft. 5S 0. J. c. 9. 9. 6. G. O.

FC==59 1. S. S. 8. 8. O. 8. 3.

Co--57 3. D. O. 8. 8. c. O. 2.

CO-=54 3. 8. D. O. 8. 9. O. 3.

Co**60 0. O. C. 8. 8. 8. C. G.

al.-63 9. 1. 8. 9. 8. O. 3. 3.

kl.-45 3. C. 9. 8. S. S. C. O.

O. 8. C. 3. C.
CU-=64 3. 3. 9. .

C. 8. 8. W. J.
24 =65 3. O. O.
Ih=-64 3. C. C. O. 8. F. 4. O.

pp.=92 0. C. O. 8. O. f. C. C.

08. 03 3. P. C. 8. 8. 6. O. J.

PA. 04 1. 9. O. O. 9. C. 3. 3.

84. e5 3. 3. O. 8. 8. C. 3. 2.

RS..e6 3. O. O. 8. 8. e. O. 3.

eP=-9a 1. O. O. O. 8. c. O. 3.

ep. 09 1. J. O. O. C. C. 1. 1.

go.e34 g. O. 3. O. 8. c. 3. ,,

SR*-Se G. 3. C. 6. C. O. 4. 3.

SR. 90 8. a. 8. 8. S. 3. J. J.

O. G. e. J.*

SR--91 3. O. P. .

Se==92 3. C. C. 'O. O. O. C. J.

T=.=9* 3. 4. S. 8. C. C. O. J.

T. 414 8. 3. 8. C. O. O. 3. 3.

3. 3. 9. 1. 6. 3. 3.

3. .
- T=. 91

e. 3. O. 8. c. 3. 3.p T...,2
T=--93 0. 1. C. 8. O. O. C. 3..

, * 3.g' 24--*5 S. O. O. C. C. O. .t

O. O. O. O. 3. 3.
F8--97 3. ..
4m--95 0. S. 3. 3 O. O. C. 3.

49==97 0. P. f. ?. 3. O. C. 3.

90--99 ?. S. O. O. 8. C. J. J.

TC.-99 8. J. 3. O. 8. C. O. 3.

TC=998 0. C. 3. 8. O. 6. C. 8.

TC-131 3. O. O. 6. O. O. O. 1.

*RU-133 3. D. 6. 8. 8. 8. 8. C.*

RU-135 C. O. O. S. 3. C. O. O.

RU-136 0. O. 6. Se f. C. C. 9.

PM1334 c. O. 8. 6. O. O. 4. C.

AS113e 0. S. O. 8. 8. S. D. 3.

AS=113 0. 1. 9. O. O. f. O. O.

S9-122 0. O. O. O. - 0. C. O. 3.

SB-124 3. 3. 9. P. C. C. O. 3.

50-125 8. ?. 9. 8. 8. 8. O. S.

TCl254 7. O. S. C. S. F. O. J.

TF1274 3. 3. C. 8. 6. O. O. 9.

TE-127 0. e. O. O. O. O. O. w.

I SASE3 09 1 UCt/SEC RELC ASE R ATE OF C ACM ISOTOPE IN DISCHAREC FLOW OF t CC# SCC WITM 40 ADDITIOwaL DILUTION

,
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TABLE L-3 ,

!(cont.)
tuvtR3%CETAL FATCat-00$t CDgvCRSI"4 FLCTORS F0# Lieu!3 EISCHARGES

Ast 640g* Isragri

sof twar . Last SN0eCLINE DEPOSITS

O# 8 a 88 00$C FAC70m toernige pgp UCl#4LD
WUCLIDE

. ...... .... .............................
.... ........................... ........

33mt LivEm TNTROIO RIONET LUNG El-LLI SK !h T0taL 503f

it1294 8. 4. 4. O. 9. O. O. O.

ft.129 8. O. 6. f. 9. O. O. J.

TE131m O. C. C. 8. 8. O. O. 3.

TC.131 , s. O. O. 8. 9. C. C. c.

TE=132 1. 3. O. 8. 8. 9. S. 3.

3.=129 3. 8. O. 8. S. D. 8. O.

3. 13; 4. 9. 6. 9. 8. O. O. O.

I. 131 4.
~

0. C. O. 8. O. 5. J.

1--132 3. 3. O. 9. 9. C. O. 6.

t==133 9. f. 8. 9. S. O. O. 3.

I. 134 6. O. a. 9. S. O. 3 .- C.

I--135 0. D. O. O. S. O. 3. 5.

CS-134 9. 2. 9. O. O. D. 3. 3.

CS 135 3. O. F. C. O. 8. c. O.,

ut1354 0. 3. 9. S. S. 9. O. c.

st-13% 0. O. 8. O. C. O. O. O.

EE133u 3. 3. O. O. 8. f. D. c.

ut=133 9. O. 8. C. O. O. O. 3.

st1314 3. 3. 3. 0. O. C. 3. 3.*

CS-136 3. C. 4. 8. 9. f. O. 3.

CS-137 9. O. C. O. C. C. 3. 4.

CS-136 8. Se C. 8. O. e. O. J.

941374 S. C. 8. 8. C. f. 3. 3.

sa134w 3. 3. 6. C. O. O. O. 3.

pa-139 9 S. O. O. C. 8. 3. 3.

be.143 3. 3. O. D. O. C. 4. G.

Fa.141 :. 1. 3. C. O. C. 3. 3.

sa 142 *. 3. O. D. O. C. C. 3.

La=14: ?. 3. C. 9. 3. C. O. C.

La-142 ?. S. O. O. O. O. 3. C.

CE 141 0. ?. 3. O. O. D. C. 3.

CC-143 0. 3. C. O. O. C. G. 3.

CE*144 9. G. O. S. P. 2. C. 3.

PA*143 4. 7. f. O. C. C. 3. :.

Pe=144 3. J. c. S. D. C. C. ..

's Ps1444 1. 3. G. G. O. C. C. ;.

ND=144 3. 1. c. f. O. C. 9. 2.

NO-147 0. C. O. C. O. C. 2. G.

W==147 3. 3. C. S. f. *. C. O.

Is*=239 0. C. O. O. O. C. C. 9.

PU-239 0. O. C. D. O. C. S. e.

U. 23S 0. c. C. O. O. O. C. 3.

ca 231 3. O. O. 4. O. C. O. 3.

AC=227 8. 6. 8. 8. 9. O. C. 3.

Tu-227 S. O. C. 8. 8. C. 3. J.

me.223 3. O. 8. S. 8. 2. C. O.

T4 231 0. 3. 8. D. 8. 8. 2. 3.
*

FA-223 5, O. 9. S. 8. C. O. J.

AT-219 3. 9. O. 9. S. 3. :. C.

#t-219 6. O. O. S. 8. C. . 3.

SI-21% J. O. 3. D. O. O. 3. 3.

*0-215 O. G. O. C. C. 8. O. 3..

P8-211 6. 3. C. O. S. O. 3. 3.

81-211 S. O. 8. O. 8. S. O. 3.

PO*211 3. 3. S. O. 9. O. O. O.

TL.23r a. O. e. s. e. e., s. O.

SASCO 04 1 UC1/SEC RCLE ASE RaTC OF C ACM 180TOPC IN DISCMamst FLOW OF 3 CCFSEC WITM 40 ADDIT!94AL DILUTION

I
I

e

i
i
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TABLE L-3 03r34r29.

(cont.)

CWWI4044:4f aL Paf MuaT-DOSE C04WER SION FaC TO RS FO* L10013 DISCha#STS

Pataway - Swim 414C att 643uP IW 4 41-

muCLISC eRS& 4 00$E F aCT0R (MRCMium PCR UCt/ML1

994C LIVER TNT 8010 EIDNET LU4G SI-LLI Smit TOTAL 3037

M-===3 3. 3. 3. 6. 8. C. 3. J.

C---14 ~P. C. 9. O. 9. 2. O. 4.

F=--19 8. O. 9. O. 9. O. J. J.

ma--24 1.F4f+31- 1.7at*01 1 70C+C1 1.fsc+01 1.7 8t + 01, 1.79t*01 G. 1.70s.J1
P-~~32 3. C. G. O. 3. O. 1. C.
CD--51 1 19f=01 1 19C=01 1 19t=01 1 19f-01 1 19f-01 1 190-01 J. 1 19:-31
pt--54 3.43f*30 3.4 3C +3 3 3 43C+00 3 43E+00 3 43r+00 3. 4 3E + 0 0 8. 3.43t+;3

#4-*54 8. G. O. O. O. C. G. O.
FE==55 3. 3. 8. 9. C. 2. 3. C.
FC==59 5.02C+33 5 02C+SO 5.02t*00 5 32C+00 5.22t+00 5.C2t*EC 3. 5.020+30
CD--57 C. 3. O. O. C. f. O. 3.
C C -- 5 4 4.11r+30 4 11E*00 4 11C+00 4.11E+00 4.11r. : 4 11 r + 0 0 3. 4 11!.30
Co--60 1 35f+01 1 05f+31 1.05t+01 1 05C+01 1 05r+01 1 05!*01 :. 1 0 5:+;1

NI-=63 3. 8 3. O. O. f. O. :.

NI--65 6. O. 8. - O. C. 3. C. 9.

'CU--64 0. 1. 3. D. C. G. 5. O.*

. h --65 2.51r+0! 2.51E*00 2.51E.00 2.51E+00 2 51t+0C 2 51E*00 5. ?.51t+3.
4. 3.F4-=69 3. O. ?. 2. O. *.

88--82 3. 3. O. C. O. C. 3. 3.
Se==43 3. 9. C. O. C. P. 9 J.

94--84 1. 3. O. 9. 8. . .. J.

ge==R5 3. 4. a. O. O. 8. C. 3.
3. O. *. C. 3. 7.*R1-*R6 3. .

98--44 6. S. O. O. C. O. 3. 2.
AB.-99 1.**r-32 1 95!=J2 1. J 5E- 0 2 1 35C-C2 1 05E-32 1 05?-32 C. 1 35!-02
Re-534 4. 6. O. 8. P. C. !. O.

SR==89 0. 3. C. O. O. 9. O. 5.

' . . 1 23t-93SR--93 1 23!-C3 1 23!=03 1 23C-03 1 23C-03 1 23C-O? 1 25t-G3
*.SR--*1 3. D. t. 'O. !. 5. L.

Sa--92 7. ?. C. D. C. f. :. s.
v==-93 C. 3. O. 3. . f. 3. 3.*

T--Sim O. . G. C. O. *. c. ;.*

[h T---91 S. 3. C. 3. C. O. . 2.*

t J V===92 C. 2. 3. 2. * C. C. O. 3.

V v==-93 3. 3. 4. O. . f. O. J.*

24-=95 3.43t+30 3 43C+30 3.43C+03 3.43**03 3 4 3r +C 3 3 43t+03 3. 3.43 .00
2R--97 3. 3. C. 2. C. C. ?. 7.
h8--95 8. C. O. C. C. C. Q. .

h8-*97 3. 1. C. 3. 3. C. C. 3.
90--99 5.40r-01 5.400-01 5.44E-01 5.44t=01 5.40f=01 5.49t=01 C. S.485- 1
TC--99 3. C. O. O. O. C. C. ;.

TC=994 0. O. O. O. O. C. C. J.
.

J.*TC-131 0. O. O. O. C. O. .

RU+133 3. 3. E. S. 9. 8. C. 9.

RU-105 3. 3. C. O. O. O. O. O.

RU-136 9. 9. 8. O. O. 3. O. 3.
t an1334 3. O. , S. 6. O. P. 3. O.

!
astlig 1 12t*01 1 12t +31 1.12t+01 1 12E+01 1 12f+D1 1 12E+01 0. 1 12C+01

, a5-110 3. O. C. 3. 9. C. a. G.

! Sh=122 6. O. 9. 8. 9. E. ?. 3.
S8-124 4.22C+00 0 22t+C0 8 22t+0C B.2 2C +3 0 8.22f*30 8 220+04 C. 9.22i+J

j
$9-125 0. 3. 8. 8. 3. f. 3. J.

I TE1254 3. O. O. C. 8. C. 4. 1.

I T[12fu D. 3. 8. O. C. O. S. 3.
Yt-127 0. O. O. O. O. O. O. 3.

e Sts 04 1 uCassrc acLt4St marc or taCM sser0rt tw 01stmanGr rLos or 1 CCr$EC utrH 43 a00tt:04st 0:Lotts4
|
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(Cont.)
l

EtWIt0mmCasiat 5'aT4YaT*DUSC COUCASIS3 FLCTO%$ F Cs LgCUIs 08 5C88aIGC5
AP stoup gereg,.

Patwear . segangus

x

ea6a4 00$E F aCT0a empf 8 FM8 Pf R UCl#RL8

.. ........... ......................'...... .......'........... ............. ........aryCLIDC
V

S3NC LItfe TNTR3IO EID4CF LUh6 E!*LLI br t 4 fatal g33f

TC1294 ,= 0 . O. f. 8. 9. C. C. 3.

flatte r. 8. c. 1. D. C. 1. O.

ft13;A *1 70C.06 1.Ft .00 1 70L+00 1 70[.00 1 70t+CO 1 70t*00 8. 1.700 0;

TC*131 9. S. 8. C. Se f. 3. t.

?C-132 8. 8. 9. 8. 9. f. 3. 3.

3. 329 9. 3. S. 8. 6. C. C. G.

3. 133 8. - 8. 8. 8. S. f. C. J.

1. 131 8. S. 9. C. 9. C. 4. C.

f=.132 S. 8. 9. 9. 8. C. O. :.
l.-133 2 19f*00 2.19 t * 0 0 2.19t.00 2 19t+00 2.19".:t 2.19'*GC 6. 2 19*+J:

f . 134 8. 3. 8. 9. O. f. 3. 2.

I.=135 8. C. S. 8. 6. C. C. 3.

Cs.134 6.62!+03 6 62C+00 6 620 00 6 62!*00 4.'e2r+30 6.62'+00 :. 6 62t+ 0

CS.135 9. 6. 3. S. 3. F. ?. :.

st13Se 9. 1. 9. O. De f. S. 3.

ut.135 8. D. 8. C. 8. C. 3. 3..

SE133m 9. O. S. 8. 8. t. 3. 3.

st.133 3. 3. O. S. O. O. 5. a.. '
*

sF131m D. 3. C. 0." 8. C. 2. .

CS=136 9. 8 8. 9. 8. 1. J. 3.

Cs.137 2 29!*20 2.285 03 2. 29 t .90 2.20C+00 2 20f*0C 2.23:*00 J. 2 28 .33

CS=134 8. 9. P. 9. 9. O. C. 3.

Sa13?g 8. O. f. 8. C. C. 9. :.

041344 8. 1. C. O. C. C. O. 3.

34 139 8. 6. C. G. 8. S. 3. J.

3a 143 3 12'*C" 1 12r *0 C 1.12t.00 1.12C.0C 1 12t .0 0 1 12t*00 1. 1 12 + 2
Sa.141 2 9FE.01 2.9fI-C1 2 97C=C1 2. 97C 4 01 2 970 01 2.9ft 01 3. 2.9FC.21

Sa=142 3. 3. 3. O. 8. P. 3. 3.

La*14C 5. C. O. S. C. O. G. .

La.142 3. 3. O. C. C. O. C. 3.

Ct=141 3. C. G. O. O. O. C. J.

CE=143 3. O. C. 1. S. P. J. J.

Cr=144 1 96 t.31 1 96r-C1 1 96t=01 1 96E.01 1 960-01 1.96!.01 4. 1 96!aC1

P'=143 8. 3. C. Q. 8. e. 3. 3.
O. C. 4. S.

PO*144 8. C. S. S. .

8. C. 1 f.

O P8144R .. 3. D. O.

90-144 9. C. O. O. 4. C. 3. 3.

40-147 3. 3. S. O. O. P. 3. ?.

w. 147 0. f. C. C. D. C. O. ;.

IeP.239 5 49t.01 5 40!=31 5. 40t 01 5 44:=01 S.400 01 5 4ag.01 C. 5.40:.?1

P3 239 8. S. 8. 1. 6. C. . O.
*

U-=235 8. O. O. S. 8. C. G. .

Pe=231 8. S. 9. 6. 6. f. 2. 3.

aC+227 8. 8. 2. C. O. O. 3. 4. .

1N=221 8. Q. 9. Q. to C. 3. 3.

Ra*223 8. 8. 5. S. 8. C. C. E.

TM.231 S. O. 3. O. O. C. C. J.

Ft.223 9. O. 3. 3. 9. f. L. 9.

al.219 8. 4. n. S. C. D. f. C.

en.219 9. S. S. 9. O. C. O. J.

81-215 8. J. G. 8. 8. S. O. 4.

PS.215 9. ?. te . 8. O. C. O. D.

PS.211 S. 6. 8 8. O. C. ?. 3.

01 211 4. 83 C. S. 6. O. C. 3.

PS.211 8. 3. 8. Q. O. O. P. C.

tL-207 8. 3. 8. 8. 8. 8. 6. s.

easto one 1 UC ntC artcasr satt of taCa is0t0Pt se ossCuanst FL0u er 1 CCistC vs ta no acortze=at on ut:s9
.
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TABLE L-3
(con't) Lj $u to 015CM186t t

t uelR0%4CE14L P&Tst%4 T* D0$f C 04WE R1184 FLC TORS F 03
ASC 54 Cup = t wr a itt

pat 4W4T = Staftes

eaeam 0e5C FaCTea seatnFna pra veltnL3
WWCLIDE

.. ........... ...............
.......... - ...........................................

Dent L1Vtm TM94010* E104tf LUh6 $1*LL1 SK t t 13fa( g},

es====3 s. O. 8. f. 8. 8. 3. 3.

C.,== 14 8. 9. f. Se 4. f. 3. J.

F.w is S. B. 8. 8. S. 8. 3. 3.

Wa==24 3 93t+01 3.83t*81 3 83t+01 3. e 3C .01 3.03f+31 3 83t.01 5. 3.est.31

P=b=32 9. 9. 8. f. 8. 3. O. 3.

Ce==51 2 55t=01 2.SSt=01 2.SSt=81 2 55t=31 2.5SF=t1 2.SSr.01 8. 2.55 31

me==S4 f . 36t +0 0 F.36C+00 F. 36 E . 80 7. 36C + 00 7.36t ett 7.M!*&b 4. F.36 +.;

sus == 56 9. 8. 8. 9. 9. 9. 4. 3.

FC==5S 8. . 8. 8. 8. 8. 9. f. 3.

FC==59 1 99C*01 1 98C *S 1 1 00t+01 1. Set.01 1 98t *C1 1 08t+61 8. 1 091+01

CO**ST 8. 8. 8. S. 9. ?. O. J.

C0==S9 0.04t*00 8 84f+00 e.84E+00 8.84C.08 S.8 4C + 0 0 S.84t*00 0. e.ent.Gt

C0==63 2 2S E *01 2 26C+01 2 2&E+t1 2 26C +01 2 26t+61 2 26t +31 0. 2.26!+31

31==43 8. O. C. 9. 9. G. . 3.

hl==&S 8. 9. 8. 9. 8. C. O. G.

CW==64 8. 3. , 9. 9. 4. C. 9 3.

24==65 S.49t+00 S.40r*00 9 400 00 S.40t+00 5 4tf *03 S.4ti.30 C. S.430 33

24==69 3. S. 9. S. 8. a. O. 3.

BR==82 9. ?. 8. 8. D. C. 4. O.

94==83 6. S. 8. a. O. C. C. 4.

St==84 8. 3. 8. O. 8. C. 4. 3.

sa==tS 8. 3. O. 8. 9. 8. 4. G.

AS.=l6 3. C. 8. 8. 9. C. 1. O.

89==$8 8. 3. 9. 9. C. C. G. C.

as.=09 2.26t=92 2 26t=02 2 26t= 0 2 2 260302 2 26t=02 2.26'=02 . 2 26t*J2

sa=334 9. 9. 8. 8. 9. C. L. ;.

St==49 3. 9. O. S. P. C. 3. G.
2 65!-33

sa==90 2 6St=03 2 6St=C3 2. 6St = 8 3 2 65t=83 3 6Sr-t 3 2. 6St =0 3 s.

St==91 9. O. C. S. O. C. :. J.

56-=92 3. O. O. 3. 9. C. 3. ).

T===90 8. O. 8. J. C. C. 3. 3.

T==914 8. 8. 8. P. 8 S. C. 3.

T=-=91 S. O. C. 8. 8. 8. O. J.

T===92 8. 8. 8. a. 8. C. C. ;.

T===93 8. O. S. 3. S. P. O. .

2R==95 7.M!*00 7 .365 *00 7. ME+t0 7. MC*00 7.Mr.;6 F. 36 t * 3 L 3. F.36C+33

% 24-=97 8. O. 3. 1. f. t. *. !.

90-=95 8. 8. O. 3. O. 9. J. 3.

WO-=9F 0. 3. 3. 'O. O. C. 3. 3.

Re= 99 1 19t+82 1. tete 30 1 18t*00 1 18C *OD 1 18t+;0 1 14!.GC 3. 1 18!*;3

TC==99 5. 8. 8. O. S. C. C. 3.

TC=994 8. 8. 8. C. f. O. 3. 4.

TC-101 3. 3. C. 3. 8. O. C. G.

RW-103 9. 4. 9. 9. 9. C. 3. 3.

8U-105 3. 8. f. 3. O. C. 4. 3.

EU-106 3. O. 8. C. f. C. C. P.

Sn1034 8. O. 4. 8. 3. O. 3. J.

as1134 2 41r.01 2.41C+01 2 41t*01 2 41t*01 2 41C +C1 2 41t+01 9. 2 41E.31

44-110 9. O. S. 8. f. O. 3. Ce

85-122 9. 9. 8. 9. 8. O. 4. w.
1.7F *?!

58-124 1 77 t +01 1.77C+01 1 77t+01 1 7tC*01 1.vtr.Og 1 ytt.C1 w.

SA-125 9. 8. 8. 9. 9. O. 3. 3.

i TC 1294 8. f. C. 9. O. 8. C. 3.

TC12fR 9. 8. S. 8. 8. O. G. J.

TC-127 8. 9. e. C. a. 8. 3. J.

citurt

sasto se 1 UCirstC acLeaSC matt or CaCn isotoeC to otsCuaest FLOW or 1 CCistC Wita =0 a001ste446
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TABLE L-3

Lt0VI) Ol5CMansis
{ guy 14puntataL Painv&T.001C C09f C451em FACTOR $ F 0s

AGE Ga ou. 1W assi
k pat 4 sat . Staffes

S45& N D0$t F acte 4 tanterna pt# UCtteLS
tuCL19C

.. ..... .... ....... ........... ...... ................................. ........
Sent LIvte TafaelD EIO4tf LuuG 51.LLI Sulk Total 303,*

1t1299 8. 8. 8. t. 9. C. S. ;.e

TE=129 9. 8. 8. 8. 9. 8. 4. J.

TC1314 3.53t*08 3.83C*B9 3 8 3C *0 5 3.tX 00 3 8X*05 3.83C+60 3. 3.aSt.:?

ft.131 8. 8. 9. S. O. f. 8 2.

ft.132 S. 9. 6. 8. 8. O. 3. 3.

1. 129 8. 9. 9. 9. 8. f. C. O.

I. 133 3. 8. 8. 8. 8. 9. 6. G.

I. 131 9. S. P. 8. 8. 8. 3. 7.,

I. 132 s. 8. S. 8. C. 8. 8. 3.

1. 133 4.?ttese 4.ftt*30 4.71t+00 4.71C+84 4.71C+63 4.75t+CC 0. 4.71E.33

I. 134 3. 3. D. 9. 3. C. S. !.

I. 135 9. 1. 8. 8. O. C. C. 3.

CS-134 1 42t*01 1 42!*01 1 42t+01 1.42C+01 1 42t*C1 1 42C+01 c. 1 42t.cl
*

C5 135 8. 6. f. S. f. 9. C. .

Ett3Sn 9. . 9. 8. t. P. 3. 2.

BC.135 9. 1. 8. 9. 9. 6. ?. J.

Ett314 9. 9. 8. C. 9. O. a. 3.

EE.133 c. 8. 8. 9. 8. F. 3. C.

RE1114 ?. 3. 8. 9. O. f. 9. 8.

CS*136 8. 3. 8. 9. O. 9. O. 6.

CS.137 4.91C*30 4.91!.13 4.91!.00 4.91t*00 4.91t+C0 4.91t+03 2. 4.91t+2'

CS.13e 9. 8. 9. C. O. c. 4. O.

Sa1314 8. 9. 3. S. 9. C. ?. 3.

ma136m 8. 6. C. 8. 9. O. O. S.

34 139 9. O. c. S. 9. C. 1. C.

sa.140 2 41t+00 2 41C.09 2 41C+00 2 41E+08 2 41t+to 2 41teta 4. 2 410 34

58 141 6. 39 t.31 6.380 91 6. 3B C.91 6. 38E 01 6. 3* C.51 6. 39 t.t 3 2. e.34t.31
3.

Sa.142 *. 8. 3. 9. 3. 8. e. . 3.
La.14C 3. O. r. C. 3. C. .

La*142 9. f. 8. P. C. 9. 3 3. .

f CE.141 9. C. C. 4. - 8. 8. O. O.

t CE.143 ?. C. 8. 9.- 0. O. 3. 3.

CC.144 4 22[.21 4.22~.31 4 220 01 4 22!.01 4.22t.01 4 22t.01 3. 4.22!.31

''
P4 143 9. 3. 8. 3. S. S. 6. O.

Pa.144 e. S. 3. C. 9. 9. 3 O.

Paleen 3. 3. C. S. C. 8. 3. 4.

20*144 8. 9. 8. O. D. O. 3. 3.

#0 147 8. C. 8. 9 C. O. C. S.

W. 187 9. 2. O. 0+ 0. f. O. !.*

WP.239 1 19t+0C 1 18t*30 1 14t.00 1 1RC+04 1 18t*0C 1 18t+00 0. 1 18E.63

PW.2 39 9. O. O. C. O. C. 3. 3.

U. 235 9. 8. 8. S. 9. 8. O. O.

Pa.231 8. 3. 8. 9. 9. S. S. 3.

AC.227 8. 8. 8. 8. 8. 8. 3. J.

TM.227 8. 6. 8. 9. 8. G. 8. 4.

88 223 9. 6. 8. 8. 9. t. G. 3.

TM.231 S. 8. S. 8. 8. 8. C. G.

Pt.223 8. 8. e. D. 8. 9. c. 3.

af.219 8. O. 8. 9. 9. S. O. 3.

Rt.219 8. 8. 8. 9. 9. 8. 8. 3.

31 215 8. O. S. 8. O. S. 3. 2.
a. 3.

Pt.215 8. 9. 4. 8. 9. 9.

Pt.211 8 O. 8. C. 3. 6. C. 1.
I

Bl.211 S. 8. S. 8. 9. C. ;. 4.

PS*211 9. 8. 8. Se t. f. 9. 3.

TL.2er s. e. e. s. s. s. e. o.

01LuT11%
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J?.4ES A. FITZPATRICK NUCLEAR POWER PLANT

OFFSITE DOSE CALCULATION MANUAL (ODCM)

APPENDIX B

GASEOUS DOSE CALCULATION DATA
-

TABLE TITLE PAGE

G-1 Unrestricted Area MPC's B-1

G-2 Noble Gas Data Transfer Factors (Ki, Li) B-2

G-3 Air Dose Transfer Factors (Mi, Ni) B-3

G-4 Ground Plane Deposition Environmental
Pathway Dose Conversion Factors (Pi) -

Instantaneous B-4

G-5 Inhalation Environmental Pathway

Dose Conversion Factors (Pi) -

Instantaneous B-6

G-6 Cows Milk (Contaminated Forage)
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TABLE G-1

Maximum Permissible Cencentrations in Air in Unrestricted Areas (lO CFR 20 MPCs)i
Nuclide MPC pCi/cc Nuclide MPCjiCi/cc

1 -

Ar-41 4 E-8 Y-91 1 E-9* Kr-83m .- 3 E-8 Zr-95 1 E-9Kr-85m 1 E-7 Nb-95 3 E-9Kr-85 -

3 E-7 Ru-103 3 E-9Er-87 2 E-8 Ru-106 2 E-10Kr-88 2 E-8 Ag-110m 3 E-10Kr-89 3 E-8 Sn-113 2 E-9Kr-90 3 E-B In-113m 2 E-7Xe-131m 4 E-7 Sn-123 1 E-10Xe-133m 3 E-7 Sn-126 1 E-10Xe-133 3 E-7 Sb-124 7 E-10Xe-135s 3 E-8 Sb-125 9 E-10Xe-135 1 E-7 Te-125m 4 E-9Xe-137 3 E-8 Te-127m 1 E-9Xe-138 3 E-8 Te-129m 1 E-9H-3 2 E-7 1-130 1 E-10P-32 2 E-9 I-131 1 E-10Cr-51 8 E-8 1-132 3 E-9Mn-54 1 E-9 I-133 4 E-10Fe-59 2 E-9 I-134 6 E-9Co-57 6 E-9 I-135 1 E-9O Co-58 2 E-9 Cs-134 4 E-10Co-60 3 E-10 Cs-136 6 E-9Zn-65 2 E-9 Cs-137 5 E-10Rb-86 2 E-9 Ba-140 1 E-9Sr-89 3 E-10 La-140 4 E-9Sr-90 3 E-11 Ce-141 5 E-9Rb-88 3 E-8 Ce-144 2 E-10

(1) If a nuclide is not listed, refer to 10 CFR 20 Appendix B, and
use the most conservative insolublefsoluble MFC where they aret

l given in Table II, Column 1.
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TABLE G-2
.

(~N
) TRANSFER FACTORS FOR MAXIMUM DOSE TO A

PERSON OFFSITE DUE TO RADIOACTIVE NOBLE GASES

e-
Dose Transfer Factors

.

GAMMA BETA GAMMA + BETA

i i (L + 1.1 M)1
mrem mrem mrem

Radienuclide uCi sec/m uCi sec/m uCi sec/m
.

6.7E-7Kr-83m 2.4E-9 --

Kr-85m 3.7E-5 4.6E-5 8.9E-5
Kr-85 5.lE-7 4. 2E-5 4.3E-5
Kr-87 1.9E-4 3.lE-4 5.3E-4
Kr-88 4.7E-4 7.5E-5 6.0E-4

Kr-89 5.3E-4 3.2E-4 9.3E-4
Kr-90 4.9E-4 2.3E-4 8.0E-4

Xi-131m 2.9E-6 1.5E-5 2.0E-5
X3-133m 8.0E-6 3.lE-5 4.2E-5

2-133 9.3E-6 9.7E-6 2.2E-5
2-135m 9. 9E-5 2.3E-5 1.4E-4
2-135 5.7E-5 5.9E-5 1.3E-4

X;-137 4.5E-5 3.9E-4 4.4E-4

X3-138 2.8E-4 1.3E-4 4.5E-4
Ar-41 2.8E-4 8.5E-5 4.0E-4

!

|

|

|

|
|

| Ref: Regulatory Guide 1.109, Revision 1, Table B-1.
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TABLE G-3

TRANSFER FACTORS FOR MAXIMUM OFFSITE AIR DOSE

Air Dose Transfer Factors
e-

GAMMA BETA

i i

arad arad
__

3
Radionuclide uCi sec/m uCi sec/m

Kr-83m 6.lE-7 9.lE-6

Kr-85m 3.9E-5 6.2E-5
Kr-85 5.4E-7 6.2E-5
Kr-87 2.0E-4 3.3E-4
Kr-88 4.8E-4 9.3E-5
Kr-89 5.5E-4 3.4E-4
Kr-90- 5.2E-4 2.5E-4
Xe-131m 4.9E-6 3.5E-5
Xe-133m 1.0E-5 4.7E-5
Xe-13? 1.lE-5 3.3E-5
Xe-135m 1.lE-4 2.3E-5

[ Xe-135 6.lE-5 7.8E-5'

Xe-137 4.BE-5 4.0E-4
Xe-138 2.9E-4 1.5E-4
Ar-41 2.9E-4 1.0E-4

Ref: Regulatory Guide 1.109, Revision 1, Table 3-1.
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TABLE G-4

ENWIRONMENT AL P ATHWAY-DOSE C04WERSION F ACTORS Pill FOR SASEOUS DISCHARGE .

GROUNO PLANE DEPOSITION Instantaneous AGE GROUP - 11F4NT + ChildrenPATHutY -

+ Teenager + Adult

MUCLIDE OR GA N D05 E F A CT0R S (SO. METER-MREM /YR PER UCI/SEC)
.. .......................................................................... .. ........

BONE LIVER THY 40I0 MIDNEY LUNG GT-LLI SMIN TOTAL BS3Y

H---.3 3. 3. 3. O. O. O. O. 3.

4---13 1 30 E +04 1 30E*14 1 3aE *04 1 30E +04 1 30Eent 1 30E+04 1 50E*04 1 30E*19,

C---14 9 O. O. 9 O. c. 9. c.

P---32 9. O. O. O.. O. a. 3. 6.

AR--41 S. O. O. 9 O. O. 1. 3.

CR--51 4.66E*06 4.66r+06 4.66E*06 4.66E*06 4.66!+06 4.66E*06 5.50E+06 4.66E*06

MM. 54 1 3R E * 09 1 34 E *09 1 38E*r9 1 3PE * 09 1 38E+09 1 3RE+09 1 62E*09 1 38E*39

FE--59 2 73E*c4 2 73E*0R 2 73E+09 2.73E*08 2.73r+D8 2.73E+08 3.23E*04 2 73E+S9

CO--57 0. O. 7. O. O. a. D. O.

27 CO--58 3 71E*08 3 79E+08 3. 79E * 0 8 3.79E*08 3.79E+0m 3.77E*04 4.44E*08 3.79E+98

1 CD--60 2 15r.10 2 15E*10 2 15E +10 2 1*E+10 2 15E*10 2.15E*10 2. 5 3E * 19 2 15E+10

N1--63 0. J. 3. O. 9. D. 3. 3.

2N--65 7.46r.08 7.46r*0R 7.460*08 7.46E*09 7.46E+0F 7.46E*08 8.54E*06 7.46E+08

j MR--85 c. O. 1. .O. a. O. 3. 3.;

MR-93M 0. O. 3. 1. O. 3. D. J.

! MR-R5M 0. 1. 3. O. O. O. 3. 3.*

MR=-97 3. O. C. 3. 9 f. 7. 3.

MM--84 0. G. D. 1. C. O. O. 3.

#8--96 0. 3. G. P. D. C. 9. O.

M*--89 G. c. . ' . 3. 3. O. 3. O.j

RR--89 1 51r.04 1 51E*04 1 51 rent 1 51E+04 1 51F*94 1 51E *0 4 1.RIE *0 4 1 51E*04t

RB--97 3. 1 1. 3. D. 9. 9 O.

#R--99 3 11r+05 3.1 gr *g 5 3.1 1r. + 3 5 3 11E +05 3 11r*35 3 11E*S5 3.56!*05 3 11E*05
i

SR--99 2 16F+04 2.16r +94 2.160+04 2 16C+04 2.16 rect 2 1sr*04 2.51E*04 2 16E*04

| SR--90 3. J. '. Q. 3. *. C. 3.

Y---10 5 35E *06 5.15E+96 5 35E*06 5 35E +06 * .35E +06 5. 35E + 0 6 6. 3 3E * 06 5.35E*96

Y---91 C. 7. S. Q. 9 G. J. 3.

29--15 5.39E*0R 5.3Rr+04 5.3RE*08 5.3RE*09 5.3Rr*04 5.39E*08 5.33E*08 5 38E*08

NS--95 0. 3. '. '. 3. D. c. 3.

I NB-15M r. c. c. 4. P. O. O. 3.

40-133 '. 1 c. 3. &* c. 3. 3.

RU-106 9. *. 9 1 1. O. O. 3.

a r,111 m S. 3. 4. '. 1. 2. O. 1.

.s
|
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TABLE G-5
,

-

ENVI404EENT AL P4THW4Y-00SE C04WERSt04 FACTOR % PEI) FOR G4SEGUS DISCM49GE , 12

p4TgW47 - IMMEL4tt04 Instantaneous AGE GROUP - 14F A NT + Children
+ Teenager + Adult

NUCLtDE O R r. 4 4 DnSE FA CT0RS (R*rMffR PER UCI/CU. METER 3

BONE LIVER THYR 11D KID 4EY LUNG GI-LLI SKIN TOTAL 5007

C01154 0. O. O. O. O. O. O. O.

SN-123 ". O. J. O. C. O. O. p.

54-126 0. O. O. O. 3. p. O. v.

59-124 3 79E*04 5 56E+0 2 1 01C+02 9. 2 65r.06 5.91E*04 0. 1.20E*04

$5-125 O. 7. 1 O. G. C. O. 9.

TE125M 1. C. 3 O. O. 9. O. G.

TE1274 0. O. O. O. O. C. O. O.

TE1294 0. O. G. C. C. 6. J. G.

1--139 1. O. 1 O. O. O. 3. O.

1--131 3.79E*04 4.43E*04 1 4mt*07 5 1pr+04 0. 1 06E+03 0. 1.96E*04
O. O. O. O. 1., *

I--132 1. 9. .

4 I--133 1 31 E *04 1 90E*04 3 52E*06 2 22C+04 9 2.14E*03 9. 5.55E+S3
* I--134 0. O. O. O. O. O. 9. O.

I--1 35 9.9FE-07 m.64E-07 0. 2 57E-07 1 01E-07 2 17E-09 9. 4.72E-04

CS-134 3.96E+05 F.33E+C5 O. 1.? 0E +C5 F.9FE+04 1 35E *0 3 0. F.45E*04
CS-135 3. 1. O. 3. O. O. G. O.

CS-136 4.P3E*04 1. 35r + 05 0. 5.64E*04 1.1mE*04 1 43E*03 0. 5.29E*04

CS-137 5.49F*05 6.12E*05 ?. 1 72E *05 F.13r*04 1 33C*03 0. 4.55E*04

CS-135 1.tir+02 1 5 5E *3 2 0. R.15E*01 1 30 reel 1.74r+02 0. F.90E*31
NE-133 J. G. D. U. O. G. O. 3.

EE-135 1. O. C. P. D. S. O. 3.

ME1354 1. 3. 1. ?. c. ". 3. 3.

ME191M ?. 1. O. D. O. C. O. O.

, WE133M a. O. ". O. 9. C. O. J.

I ME-139 9. O. a. S. C. C. D. 3. .

I La-140 3. n. O. *. C. ". J. 3.
-

l entsr= a. G. u. O. 9. O. O. a.
ar-t3, 3. n. O. D. c. c. O. G.

| 841364 0. 3. a. 1. C. a. O. 3.

| H4-143 5.60r*04 5 69E*01 0. 1 34C+01 1 60E*06 3.m FE *0 4 0. 2.90E*03

I CE-141 2 7Fr*04 1.67E*04 C. 5.25E*O3 5 1Fr*05 2 16E*04 J. 1 99E+03

CC-144 0. 3. 3. 1. 3. ". ?. O.

( PR-143 3. 3. O. 3. O. G. C. 3.

[ ND-14? 1. 1 O. '. D. 7. O. 3.

|
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TABLE G-6

1

CNVIRONMENT AL P ATHW A Y-DOSE C04WERSION F ACTORS P(Il FOR GASEOUS DISCHARGE 12-

PATHWAY - COWS MILK (CONTAMINATED FORAGE) Instantaneous AGE GROUP - INF ANT + Children
~ + Teenager + Adult

NGCLIDE O4GA N D4SE FA CT0RS (SO. METER-MREM /TR PER UCI/SECD
.

RONE LIVER THVp0ID KIONEY LUNG GI-LLI SKIN TOTAL 800Y

H----3 J. 6. 3 5E +c 2 m. 3sr . C 2 6.35E+02 6. 35E +0 2 6. 35E * 02 0. 6.35C+02

N---13 D. '. 3. O. O. O. O. O.

C---14 1 51 r *0 6 3 44E+35 3.44E*05 3.44E*05 3 44E+05 3.44C+05 0. 3 44E+05

P---32 3. J. O. O. O. p. O. D.

AR--41 1. ". J. 9. O. O. 3 O.

| CR--51 3. 0. 4. TOE +04 1 03E*04 9.14E*04 2.13E+06 0. F.20E+04

MN--54 1. 1.56E*3F 0. 3. 45E * 06 0. 5.72f*06 3. 3.5 3E + 06

FE--59 9.62F+0F 1 68E*09 0. 9. 4.9 7E +0 7 S.03E+0F O. 6 62C+07

CO--57 1. O. O. O. O. C. O. O.

Y CO--5R c. 1.01E*SF 0 .' 3. O. 2 51E+07 0. 2.52E+0F,

03 Cn--60 3. 3.49E*07 0. c. D. 8.31E*07 0. 8.25E*0F

NI--63 0. S. C. C. G. D. O. 3.

ZN--65 2 53r*C9 4.56E+99 c. 4 15E+09 c. 7 23E+09 0. 3.95E+09

KR--45 3. 1 O. 9. 3. C. O. O.

NR-434 3. P. O. G. O. O. O. O.

KR-85M 0. O. J. O. D. O. S. G.

KR--sF 3. 3. C. 1 G. G. 3. O.

NR--4R 0. G. O. J. O. O. 3. d.

RH--56 1. 9. O. a. 9. O. G. O.

KR--49 9. O. O. O. O. O. G. 3.

AR--89 G. *1 O. 8f . O. O. O. O.

WR--ST 0. 4.24E-05 O. O. O. 2 85E-07 0. 1.685-05
RR--SM G. f. O. O. C. O. D. J.

i SR--49 5. 35 E * 0 9 0. e. 9. D. 1 10E*08 5. 1.44E*082

SR--9G 3.41E*10 2. s. J. G. 6. 33 0+ 08 0. 9.20E+09

T---90 2.53E*03 C. 3. 9. G. 3 49E+06 0. 6.FFE+31,

?---91 ?. 2. '. a. O. O. O. 9.

! la--95 7.G6E+04 2.4 6E +0 4 0. 2.0 7E * 3 4 C. 2 390+07 0. 1 66E*34

NS -- M 0. ). d. 3. 3. O. 9. S.
P. G. ". O. J.

NR-95M 3. 3. .

C. C. J. G. 3. J.
RU-193 (, . *.

RU-!J6 1. J. 3. 9 O. O. O. J.

AG113M 9. J. O. C. O. C. O. 9.

i
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t i JAMES A. FITZPATRICK LEAR POWER PLANT f |

L| Q_.J

OFFSITE DOSE CALCULATION MANUAL (ODCM)

TABLE M-1

(CHI /Q), (Chi /Q)D and(D/Q) Values For Site Boundary
Determined from 1980, 1981, and 1982

Meteorological Data

(CHI /Q)(sec/m ) (CHI /Q)(sec/m ) (pfg}{17,2) |3 3

8-Day Decay, Depleted

Cir;cticn Distance (m) Ground Level Elevated Ground Level _ Elevated , Ground Level Elevated

N W 225 1.8E-07 4.3E-12 1.8E-07 4.3E-12 1.lE-07 7.6E-10

NNE W 225 8.lE-08 7.3E-13 7.8E-08 7.3E-13 5.3E-08 1.9E-10

NE W 354 3.lE-08 / 2.lE-ll 2.9E-08 2.lE-ll 3.2E-08 4.2E-13.
|

ENE W 563 1.9E-08 1.6E-10 1.8E-08 1.6E-10 3.5E-08 2.6E-09
| '

~/;

E L 950 8.3E-09 2.0E-10 7.5E-09 2.0E-10 1.5E-08 2.7E-09
' ,

.

ESE L 1030 5.lE-09 1.3E-10 4.5E-09 1.3E-10 1.lE-08 2.15-00

SE L 1110 4.3E-09 1.2E-10 3.9E-09 1.2E-10 8.2E-09 2.0E-09

SSE L 1754 1.8E-09 6.8E-10 1.6E-09 6.6E-ll 2.lE-09 7.,6E-10

S L 2205 1.6E-09 5.6E-ll 1.3E-09 5.4E-ll 1.5E-09 4.4E-10

SSW L 2269 1.3E-09 6.5E-ll 1.lE-09 6.3E-ll 1.lE-39 4.5E-10

SW L 2382 1.8E-09 5. 9E-ll 1.5E-09 5.8E-11 1.2E-09 2.6E-10'

WSW L 1867 2.3E-09 2.8E-11 2.0E-09 2.8E-ll 1.0E-09 1.2E-10

W W 644 2.9E-08 3.3E-ll 2.7E-08- 3.3E-ll 1.3E-08 2.4E-10
.g

*

WNW W 370 9.lE-08~ 4.6E-ll 8.6E-08 4.6E-11 5.2E-08 4.,5E-10i.

- i

NW W 306 1. 5E-O'7 6.4E-11 1.5E-07 6.4E-ll 9.0E-08 '9.8E-10
,.

NEW W 241 1.7E-07 l.3E-11 1.6E-07 1.3E-ll 9.7E-08 7.8E-10''

.

L = Land
3 = Water



- - imm-muns

'

, , < vnuww downe
I' ~ '

. , TABLE
l'
& JCH1/0)(SEC/ METER CURED) F0ilEAC" M G-TNT

- -t_.__ .__.___ . ___ .. . _ ._ . 3 g g , p,7.-beUW
'0!RECTION 5-1 N 1.-p ' 2-3 3-u 4-5
FRO * $1TE 4-,.
'

\ S "8.024E-09 1. dO 7 f. = 0 4 *.555E-lo 4.02f,E-te 2.804E
- S$4' -37578t-09 - tT 56E*U" 5. 7 e ct- t o- 3.u97t-tu -27ut1F2,

Se- 5.187E-09 1,641E-9a 543E-10 5.218E-tv 3.627E"

*sw-- = = . tr3ct-nt-] i 6 7 3 r=g9 7T91st=tt 4;999E-ib 3.491E
1,121E-08, 4 . 0.5 D E.- 9 9

*
d ' 4H7t-09 1.doof-09 8.992E- ---N*e - t ,-3 5 0 t= 0 8 4,652E #1 ..391E-09- 17521t-04 iT089t

Na 1,617E-08 5.794E*o9 r.865E-09 1.827E-09 1.310Em

- -- ve 17t80E=v6 4. 2tr66 u e t d i t'91 E - 99 - --tT3 3 n f -0 9- ---4 St3ET
N 1.140E-0A 4.135E*o4 2.016E-v9 1.274E-09 9.069E

----wNE- 5 . 2 7 9 E=tri i . 916 E* et- * r?vef-t , S.7a7t-to 4 . G 5 9ti
NE u 683E-09 ' 1,6985-00

E t tf--- W 90E-09 j .236cm)?,
e.a45E-tu 4.978E-10 3.493E- ~ '- 1. o u e t-er 9-- tr.-3 95 E - to - - 47 456 f

E 5.982E-09' 2.120E-0V i . v 'J 9 E - 10 6.084E-10 4.246E
ESE-5-4Tt25EwC9"~ i . 4 #1t-04 re . o S c E - t 0 - 47055 E- t*--2TetS E
"S E- . 3,976E-09 1. 3 8 0 E - D 'ii ' . 376E-ite 3.890E-lo 2.763E<

>

_.J S E 3.436E-n9 1'200'. J.o . n 7 3 F - t f- 3.S16F-tr 2.472E.~

(C HI /Q) (S E C /n E T E R CUBED) F0F EACh SEGM AT 8-Day Decayed, Depleted
'\

. a tf?'ttt-tt*tTTth-'' - - DIAECTICy_ 5-1 1-2 2-3 3-4 4-5pggn_y g.s g . _

-._._ _ -._ - .-. -- --

.

i S- 3.604E-09 1.201F-09 5.322E-10 3,14IE-10 2.122E-'

SS* 372 0 5 E-9 9---tTt70 E -tr9---ev e 7 et-to - -2 7-3 3 E - 19 ; t 9 6-3 2 6 -2
'' SW 4.$uSE-09 1. 5 71 E. - 0 9 6.936E-10 4.077E-10 2,745E,

S*- -'qt#9E-9 9 1.427C-Fi - u.4?4C-10 3 . 01 ce-tti 2 . 6trEt-
-'

1.000E-08 3.455E-09' l.613E-09 9,839E-10 e,804E
*

(
~ ~ -"Mw- - t ;r209 E-o fs- 4,138E4 9 i 94iC-09 i , i fie t= o 9--8 72-3de

Nw 1,448E-08 u,9u2E-09 2,325E=09 1.427E-09 9.914E-' - +W i 051E-v8 3.622E-09 i.697E-09 tTC-3 9 t = 09- 7.198t-N 1,021E-08 3,527E-09 1.638E-09 9.953E-10 6,862E-
nht --#TitTE-c5 i.653E-09 7.471C-ly 4.490E-iv 3.071i..W 4.193E-09 h449E-09 6.531E-10 3,889E-10 2.643E-- - -ENf- -5T -3-3 E=0F i . 911 E-0 9 G.efet-10 4 . 9 91 t- 10----5731tt-6

E ,5.357E-09 1.809E-09 8.ouGE-10 4,753E-10 3.213E-
'

- - - -- - - ~ES E- - -3T695E-9 9~-1tE50 C - 0 9 5,##2C-10 3TreBE-te-2T1-5tC -

SE 3,562E-09 ,1,178E-09 5.176E-10 3.039F-10 2.046F-
S Sf. 3.o_78J-c9 1.02sE-oo n.6cSE-10 2.7c7E-!c 1.870r-

..e**** e_ e * * * * e n v < + * * (D/Q) R E L A T I V E OEPOSITION PER UNIT AREA (
_ _ _ _ _ _ _ . _ _ . . _ _ _ _ . . . . . . _ _ _ -S etotenT---B%'Wm i -

DIRECMON_ 3 - l' !-2 2-3 3-4 4-5
.FROWSETE - ~ ~ - - - - - - -- - - - - - ---- - - ~ ~ - -

S 4.'2hcE-09 1,116E-oo 5.it7E-10 2.de2E-10 1,819E-
---SS* - '--372ME-tW .. O e-5t w 9 -4 ; o WE -i 0 2 .16 tt-to- i . 36ve-

Sa 4.020E-09 1.242E-09 's . " 12 E - 10 2.791E-10 1.716E-
- W6W - - -2 g266E-04 7706 2EWi- -2. o 16 6--t-0- -tTS-3 a E - to- - -97 59E~7

h ,4,814E-09 1 uS7E-09 5.918E-10 3.23t.:.-10 2,055E-
-www----6 &7-7E-09- --2T56-7 E-09-- -1.+taE-09 5. 561 E -it---37534E-

, ---

7
NH (1,080E-06 3.337E-09 1.326E-09 7.256E-10 4,612E.,

; * .W E--0 7 2.50sC-49 1-+1aE-09 '., , 55 <4 E- t 0 3.53 h
- N 8.598E-09 2,656E-09 1.e7E-09 5,77ef-10 3,671t-

) - - -N N E - -*Ttt-3 t =r09~--~1727 tt-0 9- 5 , J S 7 E- to- 2 7-7 6 3 t a t o - -1;75eE-t NE 44721E-09 1.4S9E-09 5.505E-10 3,172E-10 2,016E.U
--__.EN E- - --1 -OS C E=0 &--- - 3T 2 # 3 E-0 9- ! . e 9 0 E-0 9- 77 052E-to---4T &2t-4

5 E 1,056E-08 3.263E-09 1.PNE-09 7.096E-10 4.S10E.
-----f-S t--- -8 .-31d t-0 9 t;Se 9E-trS -t . c .i n t- 04----iT e d 9 t =rt-o 3T5t7t-

.

'
SE 7,u19E-09 2.292E-04 9 . 6 ,> ) f - l o 4.9eaE-10 3.16 8E -

- S S E- - -4Tt95E-09 1;296E-09- 5.157t-t0 2v81 of - t 0- -1T791t*|
- _ ___ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ - _ -_-



i
*

.

ubbnx '(NYPA provided XOQDOQ computer runs Reference
4

g EDS Calculation #0900-015-004, dated 4/14/83.)
,

I
-

%w mo
5-10 10-20 20-30 30-40 uo-50 & Aw ilable on-

Aperture Card
=10 1,398E-10 5.388E-11 2.o78E-11 1.711E-11 1.229E-11 !
-10 i.i91t-Tv g;an8t-11 2.189E-11 1.3RIE-11 9.833E-12-10 1,793E-10 6.799E-11 3.325E-11 d.101E-11 1,497E-11

.'iv i,705E-sv o . 9 T7 twr!- - 3 . u 6 90- 1 1 -"27?2TE-11 TTSTT3E TT-- ~ - ~
=10 4.650E-10 1.884E-10 9.693E-11 6.313E-11 4.597E-11 '

"C 5,oT3E=iO 2 . 3~0 5 t~- 17' li192E-10 '7;784E-r1 - 5 6 8'2 E'- 1~ 1 | ;09 6,827E-10 2.798E-10 1.452F-tu 9.508E-11 6.952E-11 i j-iG O 939E-10 -2.-0 Tot-10 1.0u1E-10 ~67795E-11 ~'47961EErl | !
T

10 4.667E-10 1.878E-10 9.003E-11 6.232E-11 4.526E=11
'

i
-iG 2,u6OE-iv 6. i i it'= t t - u;twoe t1 27N<T T 7892EMT" ~ j !10 1,753E-10 6.789E-11 3.370E-!! 2.146E-11 1.538E-11 '

I

-iG 2,212E-10 8Tc 36t a tt 4.la6E-11 ~2;627twr1 17 76E-!!
10 2.116E-10 8.126E-11 4.021F-11 2.S60E-11 1.834E-11
10 1.391E-10 5.285E=11 2;598t-11 ITo480w11 17178F-11

'

10 1,340E-10 5|125E-11 2 .' 5 3 H E - 1 1 1.618E-11 1.162E-11
10 1,249E-In 4.912E-11 2.u?8E-11 1.59eE-11 1.156E-11 .

;;,3 9 g;g3 _ _ _ . _ . . _ _ ..

5-10 10-20 20-30 30-40 40-50
. ._ - - .

10 9.939E-11 3.391E-11 1.4896-11 6 oo1E-12 5.750E=12B 468E-rt - 27826E-11 1s217E-11 o '. 9 0 3 E - 12 G;600E-12-tU T
to 1.275E-10 4.282E-11 1.d50E-11 1.0o4E-11 7.001E=1210 1.254E-10 a.352E-ii ~17429041 17T2titwT T- 7.qv6E-12
10 3,302E-10 1.185E-10 5.386E-11 3.195E-!! 2.150E-11iv 4.0i3E-is 1. 4 49t*TO- "6Tb 2 3 t w11 3.va00-11 ~2 ; 657 E ETr" ~ ~ --

10 4.846E-10 1.759E-10 8.070E-11 4.812E-11 3.251E-11
~

10 3.506E-iv i .-26tt.rtt- ST7 8 c t-T1' 3740T0-11 27320ETIT - ~~

10 3.314E-10 1.181E-10 5.338E-11 3.154E-11 2.117E-11to 1.*o4E-10 5.iO6E-il 2.27Ttw1T 4T3tBE Ti -b.o49E=r2 -

10 1.246E 10 4.274E-11 1.874E-11 1.087E-11 7,194E-12 :
,

10 1.572tviv 5 . 3t2E-1-1----2 73 0 e f = 1 1 - - - tT3 3 0 ta t i- 8777 tie -I dto 1,504E-10 5.116E-11 2.236E-11 1.296E-11 8.581E-12to 7.69tE-i1 3T328E-tt 1Tcr45 t- it ~ -eT3 c S t-T2- ~ 5 ;5 ratsTr - - -
10 9.527E-11 3,'227E-11 1|411E-11 8.190E-12 5.433E-1210 8,877E-11 3.091E-11 1.378E-11 B.c88F-12 5.465F-t? 3.-
4o*-2) BY DOWNWIND SECTORS ************************

.

1
, ---

. _ _ - . _ _ 3 O __. ., g _ _ _ _ . . _ _ .._ _.

A'5-10 10-20 20-30 30-u0 u0-50
" ~~

CA,RJ o;0 7.813E-11 2.423E-11 9.602E-12 5.128E-12 3.174E-12
iU 's.995t-1-1 i 6 cit-tt-- 17379t- 12 STMttC-T2--"-27aTVE T2 " -

ic 7.373E-11 2.28eE-11 9.061E-12 4.839E-12 2.995E-12
l t-- 47t9 E E-1-1 - 1 ;-3 0 0 E- t-1- -571 'J2 E-t2- ~ ~2T 7 3-1 C-T2 - ~17703E-12
to 8.829E-11 2.738E-11 1.085E-11 5.775E-12 3.587E-12
+ -- t .51tl E-19 477 o 6 E-1 t- -178 e 6 t-tt 979o4t=T2- ~6;167E-12-
.0 1.981E-10 6.143E-11 2,435E-11 1.300E-11 8.048E-12

,

:U i . 's 16 E - 10 4.702E-il i.66wE-ii 7 . 7 3tt* t2-- " "eT16T2-~ - ~~
LO 1,517E-10 4.890E-11 1.938E-11 1.035E-11 6.uo6E-12 ,

L1r "77544t=1r ~27339t=1T' '97272E-r2' "c;951E-r2 37065EF12
60 8.659E-11 2.685E-11 1.064E-11 5.6S3E-12 3.518E-12
1-b" -17925E-to - ST9 7 OE- 1-1 -2 ; 3 o e E -1 t- --1T2o4E-11- 7;821t-t2
'O 1.937E-10 6.007E-11 2.381E-11 1.271E-11 7.6e9E-12
9 1 T S-3 7 t = t U w . 7 et t-tl T78 5 90=T1" - ~170U7 E'T1- tr 242EE12- r, g)[$d/0 1.361E-10 4.219E-11 1.672E-11 6.931E-12 5.526E-12 30- 7Te94E-11- ~-2; 3 tt e E - 1 1' 9W456t-12 S.0*iOE-12 3^. 1 2 5 f - 1 2

- _ _ _ _ _ _ _ _



__ _ .

1
|b | m .v m t.u or.y

; .
1 ._ -. - TABLE

|' ) (CHI /0) (SEC/ METER CUBED) FOR EACH SEGMENT SEseENT OCuNOARIES I;

DIRECTION 5-1 1-2 2-3 3-4 45 j

Tm F R OM - S I-T E
-

)>

\;> S 7,856E=ll 5.519E-11 4.776E-11 4.016E-11 3.386E-11 |

-- - --8 8 W-6,040E-t-i L . 34tE-4-t 5T550E--t-1 4T566 E-t-1 3.783E"11 i
s

SW 6.345E-11 5.844E-11 5.465E-11 4.633E-11 3.893E-11
xSe 3.17GE-il 3.0G3E-11 -3. G i ? E - 1 1 }-745 E - 1 1 2.427E-11

- W 2.501E-11 3.239E-11 3.539E-11 3.274E-11 2.910E-11
-*Nw- 3.v56E-11 4. 94 0 E -1 1 5.297E-11 4T7 63 E- t i 4.138E-11

NW 7.131E=11 8.486E-11 9.141E-11 8.399E-11 7.408E-11
-- -NNW 7,267E-ij 7,724(-11 0 GSSE-il 77354E-11 6,401E-11

N 9,589E 11 9,342E-11 9.319E-11 8.386E-11 7.336E=11
NME 3.407E-li 3.033E-11 5.700E-11 5.397E-11 4.047E-il j

j NE 4.261E-11 6;564E=11 7.293E-11 6.694E-11 5.899E=11;

| --ENE 1.227E-iG 1.170E-10 1.1240-10 9 . 791 E - 11 0.307E-11
i E 1.858E=10 1,648E-10 1.459E-10 1.212E-10 1.006E=10 ,

"

j --ESE 1.299E-1G 1,061E-10 7.176E-il 7T51SE-11 0.173E-11
SE 1.251E-10 1.003E-10 8.472E-11 6.801E-11 5.513r=11

| SSE 9.483E-11 6;535E-11 5.52SE-11 4.536E-11 3.753E-11

(CHI /0)(SEC/ METER CUBED) FOR EACH SEGMENT 8-Day Decayed, Depleted
SEGsENT UGUNOARIEG lyj

DIRECTION 5-1 1-2 2-3 3-4 4-5 1
3

- --F R 0 n-sH E -- },

3 7.704E-11 5.344E=11 4.588E=il 3.828E-11 3,206E-11 d
; J
j - - - - - -86W 7.065E"11 e.190E=11 5.310E-11 4.340E-11 3.572E-11

SW 6.230E-11 5;690E=11 5 -274E=11 4.427E-11 3.688E-11;
- .- e s 3.111E-11 2.:::E-11 :.:2:E-11 2.;4cE-u :.331E-11 1

r: . d 2.459E-11 3.'168E=11 34440E=11 3.162E-11 2.796E-11 i-

\c) WN*- 3.562E-11 4.040E-11 5.103C-11 4.5G7E-11 3.957E-11 {i

NW 7.012E=11 8.302E=11 8.886E=11 8.111E-11 7.117E-11'

NNW 7.136E-11 7.500Ee11 7.Gi9E-11 7.094E-11 e.221E-11 -

; l

| N 9.410E=11 9,110E=11 94038E=11 8.083E-11 7.037E-11
"

i NNE 3.033E-il ;.737E-11 3.5LLE-11 5.232E-li 4.677E-il
' NE 4.199E=11 6.443E=11 7,100E=11 6.465E-11 5.663E-11 |

!
-- -EME 1.2&6E-1G 1.140E-10 1,0G7E-10 9.398E-il G.009E-il '

! E 1.822E-10 1.601E-10 1.405E=10 1.156E-10 9.517E-11
# --- ES E- 1.235E-iG 1.029E-10 G.62EE-11 7.19ef-li 5.82EE-11

SE 1.226E-10 9.724E-11 8.12SE-11 6.449E-11 5.173r-11
i SSE 9.300E-11 6;323E-11 5.300E-11 4.307f-11 3.533E-11

* * * * * * * * * * * * * * * * * * * * * * * * ( D/Q ) RELAT!?E DEPOSITION PER UNIT AREA (M**=2)
GCUMLNI DUUNUAMAGQ _ n

_ _

An (tc
y

1 OIRECTION 5-1 1-2 2-3 3-4 4-5 |

) - -- 9 40H-S-13 E \

1 S 8.948E-10 3.999E-10 1.987E-10 1.228E-10 8.338E-11 3)

] GSM 0.5GGE-iG 4.200E-iG 2.215E-1G 1.392E-iG 7.4 die-il 4

SW 4.829E-10 2.624E-10 1.457E-10 9.299E-11 6.350E-11 2
,

1 --- k S W 1.658E-to G 073E-il 4.771E-11 3.171E-il 2 .16 S E-1-t--@
j 1.693E-10 '9.576E-11 5.417E-11 3.475E-11 2.375E-11 1w

- - WN W - 3 . 7-t-9 t-- 1 G 2.-2976-t0 1.3SOE-tC 0 . 746E. t-i 5 . 0 87 E - t-t @*

NW 8.593E=10 4.902E-10 2.785E=to 1.788E-10 1.222E-10 $
1j

L- NNW 0.77?C-1G ;.405E-10 2.397E-1G 1.515E-10 1.G33E-10 a

N 9.710E-10 5.049E-10 2.742E-10 1.739E-10 1.186E-10 5

- ~N E -S m ee-iG 2.099e.1G 1. m E-10 a . 209e-n- s . 6 25e. u 3
j NE 4.420E-10 3.148E-10 1.949E-10 1.279E-10 8.774E-11 4

-f-NE 1.665E-Gi G.aftE-iG 4.3&tE-10 3.147e-tt- 2.121E-iG @
,

! E 2.283E-09 1.183E-09 6.410E-10 4.064E-10 2.772E-10 1
,

E3E i.6GGE-Oi 6.647E-10 e. 62E-10 2.731E-iG i.777E-iG i
i

| SE 1.799E-09 8.527E-10 4.398E-10 2.748E-10 1.870E-10 @j
iT t9E-10 q0: -SSE 1.13-3 E-07 4. 7 71 E - te-2T -39E- 10 1TSetE-iG4

1

l
_ _ _ _ _ _ _. _ _ _ _ __ __ ._. _ . _ _ J



_ _ _____________ _ _ ____________.

' ' ' * " ' (NYPA provided XOQDOQ computer runs Reference .

I !EDS Calculation #0900-015-004, dated 4/14/83 )3-3
-' "" ~~'

h-G.O,

5-10 10-20 20-30 30-40 40-50 ,

. . - - . . . . . . . . . - - . - .

She On!,193E=11 1.123E-11 6.554E-12 a.531E-12 3.425E-12 j,E " hfe Card
Wfr3E- 11 1.1-54 E = 1-1--- 675 2 6 E= 12 -- 4T442E-t2 --3T327t=T2'
!,484E-11 1.249E-11 7.222E-12 4.979E-12 3,761E-12

,,-LOSE-li 9.299C-12 5TettE-12 4.027E-12 1. i a i E= 12
t,010E-11 1.099E-11 6.676E-12 4.736E-12 3,652E=12

~ - - ~ ~

! 746E-11 1. 4 2 9 E- t-1--873 71 E-t2--57797t=t2 4T3 91 E = i 2 --- -T
i,000E-11 2.608E-11 1,510E-11 1.032E-11 7,724E-12

iT395E-i1 -273t9 E=tt---tT35 8 E-i i 9T338c-ac i , w * o r. = t c

4.947E=11 2.602E-11 1,526E-11 1.056E-11 7,982E=12
L,367E-li 1.520E-il 1,06iE-il 7.522E-12 5,7vot=12

4,022E-11 2.162E-11 1.294E-11 9.060E-12 6,908E=12
5 5t2E-1i 2.650E-1i tTeetEvii 1.14 6 t=tt 6,694c=i27
s,267E-11 3.028E-11 1,691E-11 1.139E-11 8,462E-12
F;18-3E-11 1. 792t-1-1- -9787 5 t= tt 6 . 6 0 7 t=T2 - w,ocat=te

(313E-11 1]S46E-11 8|530F-12 5.745E-12 4,279E=12

4351E-11 1.157E-11 6|595E-12 4.506E-12 3,381E=12

H ii.E 3
5-10 10-20 20-30 30-40 40-50

047E-11 1.027E=11 5.880E-12 4.008E-12 2.994E=124

T145E-11 1.0tRE-11 ST75 8 E=t2---3T855 tC e , o 5 i E = i 2 i

' 314E=11 1.138E-11 6,460E-12 4.403E-12 3,299E*12 ;,

604E-11 G.767E-12 5,316E-12 3,756E-12 --2,663E=is [
e916E=11 1.037E-11 6,263E-12 4,427E-12 3,407E=t2 :

7596E-11 1.33cE-11 7.706twi2 5.304E ra *,002E*i2 i
'

L,756E-11 2.449E-11 1.402E-11 9.518E-12 7,087E=12 ;

r,1GGE-il 2.178E-11 iT262t=il 6.6-39 tut 2- 6,471E=is i

l,698E=11 2.439E=11 1,415E-11 9.724E-12 7,317E=12
i4226E-il 1.~726E-li i,020E-ii 7.070E-i2 5,351Est2

F,822E=11 2.031E-11 1.207E-11 8.420E-12 6,407E=12

irtt3E-11 2.642E-11 1.520t=ti 1.040Evii 7.79eE=12
s.827E=11 2.742E-11 1.496E-11 9,923E-12 7.282E=12
:T5t0E-l i 1.607E-il -87et4 Ewl-2--ST 648 E = i 2 *,109E=i2

L.041E-11 1 ,' 3 6 9 E - 1 1 7|30SE-12 4.Bo7E-12 3.516E=12
! 173E=11 1.040E-11 5.772E-12 3.866E-12 2,853E-12

BY DOWNWIND SECTORS ************************

*3U
i5-10 10-20 20-30 30-40 40-50

.. 3- -- --

,S65E-11 1.329E-11 6,155E-12 3.803E-12 2 , 5 7 9 5. *. 2
_
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APPENDIX D

-

LIMITED ANALYSIS DOSE ASSESSMENT FOR
LIQUID RADIOACTIVE EFFLUENTS;

:

|
.

; The radioactive liquid effluents for the years 1980, 1981, and 1982 (from
JAFNPP Semi-Annual Reports) were evaluated to determine the dose contribution
of the radionuclide distribution. (See Table D-3) This analysis was
performed to evaluate the use of a limited dose analysis for determination of
liquid effluent environmental doses. Limiting the dose calculation to a few

i selected radionuclides that contribute the majority of the dose, along with
'

the application of an appropriate conservatism factor to compensate for
variations in isotopic mixtures, provides a simplified method of determining
compliance with the dose limits of Technical Specification 2.3.,

Tables D-1 and D-2 present the results of this evaluation. Table D-1 presents
1 the f raction of the adult total body dose contributed by the major
, . radionuclides through two dominant pathways, ingestion of f resh water fish and

O.
potable water. Table D-2 presents the same data for the adult liver dose.

'

The adult total body and adult liver were determined to be the limiting doses
based on an evaluation of all age groups (adult, teenager, child, and infant)
and all organs (bone, liver, kidney, lung, skin, and GI-LLI) . As the data in
the tables show, the radionuclides CS-134, CS-137, MN-54, 00-60 and ZN-65,

dominated during 1980-1982 by contributing over 95% of the total body and
liver doses via the two ingestion pathways. Although little year-to-year
variability is apparent in the overall dose contributions f rom these 5,

| radionuclides, a conservatism factor of 0.9 is introduced into the equation
(i.e. ,' calculated doses using this approach should be divided by 0.9) to

! compensate for any unexpected variability in nuclide and pathway dose
[ contribution. Therefore, the dose commitment due to radioactive material in

liquid effluents can be reasonably estimated by limiting the dose calculation
* 'to these 5 radionuclides and two dose pathways which cumulatively contribute
i the bulk of the total dose calculated when accounting for all radionuclides

detected and all exposure pathways.

[ Tritium is not included in the limited analysis dose assessment for liquid
j releases because the potential dose resulting f rom normal reactor releases is

negligible. (i.e., less than it of the total dose contribution to the adult

liver and whole body dose from the combined fish and potable water ingestion
pathways, based on liquid effluent release data for 1980-1962). Fu rthe rmore,

.

'

the release of tritium is a function of operating time and power level and is
j. essentially unrelated to radwaste system operation.

. O

D-1

!.
k
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TABLE D-1

e

ADULT TOTAL BODY DOSE CONTRIBUTION FRACTION

| | 1980 1 1981 1 1982 1

| | POTABLE | POTABLE | | POTABLE |

|RADIONUCLIDEl FISH | WATER | FISH | WATER | FISH | WATER |

I l 1 1 | 1 1 I

I I I | | | | |

| CS-137 | 45.5% | 37.89% | 47.0% | 33.11% | 42.7% | 35.59% |

1 | 1 1 1 I i l

i i l I i | | |

| CS-134 | 51.6% | 44 15% | 50.0% | 35.53% | 56.4% | 47.21% |

| 1 1 I I I I I

I I i 1 | | | |

| MN-54 | 1% | 1 0g | 1% | 1.10% | 1% | 1% |

| 1 I I i l i l

i I I I | | | |

| ZN-65 | 1.3% | 1.0% | 1.6% | 1.16% | 1g | 1 0g |

| Co-60 | 1% | 13.66% 1% | 24.29% | 14 | 12.34%

1 | | | | | | 1

I i 1 | | | 1 |

| TOTAL | 98.4% | 97.8% | 98.6% | 95.2% | 99.1% | 95 1% |

1 | | I I I I I

| | | | | | | I

1 Times | | | | | | |

| | Fraction | | | | | 1 |

| of Total | | | | 1 l |

I Dose Due | | | | | | 1

| to Pathway | 98.6% | 0.6% | 99.2% | 0.7% | 98.6% 1 0.6% |

| | | 1 I l | |

| | | 1 l

| Overall | | | |

| Fraction | I 1 1

| of Total | | | |

| Dose Due i i i i

i to the 5 | | | |

| Nuclider | | I |

| in Two | | 1 |

-| Pathways | 97.6% | 98.54 1 98.3% )

I i | | |

S = 0.005 = 0.5%
O(j _X = 0.981 = 98.1%

|
.

D-2

s
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C
Q) TABLE D-2

ADULT LIVER DOSE CONTRIBUTION FRACTIONr

I I 1980 | 1981 | 1982 |

| | | POTABLE 1 | POTABLE | | POTABLE I
,

|RADIONUCLIDE| FISH | WATER FISH | WATER I FISH | WATER l

| | 1 u i I i 1

1 I I | | | | |

| CS-137 | 50.3% | 45.29% | 51.7% | 43.02% | 47.9% | 43.94% |

1 | | | 1 1 I I

| | | 1 1 I I l

| CS-134 | 46.6% | 42.29% | 44.3% | 37.04% | 50.8% I 46.83% I

I i l | | | | |

1 1 I I | | | |

| MN-54 | 1% | 3.75% | 1 2% | 4.90% i 1% | 1.78% l

| | | | | | 1 |

| | | | 1 l | |

| ZN-65 | 2.0% | 1.87% | 2.6% i 2.19% i 1.0% i 1.0% I

i l I I I | | |

| Co-60 | 1% | 4.84% | 1% | 9.37% | 1% | 4.54% 1

3 | | 1 I I I I

1 1 | | | | | 1#

.| TOTAL | 98.9% | 98.2% | 99.8% | 96.52% i 99.6% i 98.0% i

l i I | | | |

| | 1 | | | 1

| Times | .| | | | | 1

-| rrection i I I I I i 1

| of Total | | | | | | |

| Dose Due | 1 l | | | 1

| | to Pathway | 99.3% | 0. 5% | 99.1% | 0.6% | 99.0% | 0.5% |,

! I I | 1 I l | I

| | | | 1'

| Overall | | | |

| rraction | 1 | |

| of Total | 1 | |

| Dose Due | | 1 |

| to the 5 | | | |

| Nuclides | | | I

| in Two | I I I

| | Pathways | 98.7% l 99.5% i 99.1% |

I I I | 1
'

8 = 0.004 = 0.4%

X = .991 = 99.1%
,

,

D-3

._ _ _ _ . _ -.
_ _ . _ .
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TABLE D-3

CALCULATON OF TOTAL Ci/YR RELEASES FOR LIOUIDS

(Based on Semi-Annual Effluent Data Reports
for the Years 1980,1981, and 1982)

| ISOTOPE | 80 | 81 1 82 | AVERAGE Ci/YR.I
I I I I I I

0 1 2.81 x 100 1 3.28 x 100 |IH-3 | 6. 55 x 10-1 1 6.38 x 10
| | | | | |

|AG-110m | 1.12 x 10-4 | 2.21 x 10-4 | 1.15 x 10-5 | 1.15 x 10-4 I

I I I I I 1

| 3.42 x 10-2 ||Cu-64 1 3.42 x 10-2 | I ------

| 1 I I I I

|Cs-134 | 7.30 x 10-2 | 8.00 x 10-2 1 5.47 x 10-2 1 6.92 x 10-2 |

| | | | 1 |

|Cs-137 | 1. 0 6 x 10-1 | 1.26 x 10-1 1 6.96 x 10-2 | 1.01 x 10-1 |

| | | | | 1

|I-131 | 2.77 x 10-2 1 4.50 x 10-2 | 9.05 x 10-4 | 2.45 x 10-2 |

j'-)N
'

(~ | | | | | 1

IBa-La-1401 4. 61 x 10-4 1 1.12 x 10-3 | 1. 82 x 10-3 1 1.13 x 10-3 |

| | | | | |

|Co-58 | 1.07 x 10-1 | 2.08 x 10-1 1 2.94 x 10-2 | 1.15 x 10-1 |

| | | | | |

|Co-60 1 5. 78 x 10-1 1 1.40 x 100 1 3.66 x 10-1 1 7.81 x 10-1 1

| | 1 1 I I

|Fe-59 | 1.31 x 10-2 | 1.1 x 10-2 | 3.46 x 10-3 | 9.19 x 10-3 |

| | | | | |

lZn-65 1 3.11 x 10-2 l 4.57 x 10-2 1 9.81 x 10-3 | 2.89 x 10-2 |

| 1 1 I I l

|Mn-54 | 2.10 x 10-1 1 3.44 x 10-1 1 6.76 x 10-2 1 2.07 x 10-1 |

|| | | | |

|Cr-51 1 4.63 x 10-2 1 4.79 x 10-2 | 2.77 x 10-3 1 3.23 x 10-2
I I I I I I

ISb-124 1 4.87 x 10-3 1 3.83 x 10-3 1 5.37 x 10-4 1 3.08 x 10-3 I

I l I i i l

|Mo-99 | 1.41 x 10-2 1 6.44 x 10-4 | 1.22 x 10-4 1 4.96 x 10-3 |

| | | 1 I I

ITc-99m ! 1.81 x 10-4 | 1.67 x 10-3 1 3.17 x 10-5 | 6.28 x 10-4 |

| | | | | |

|Ce-141 | 1. 7 2 x 10-5 | 6.99 x 10-5 1 3.83 x 10-5 1 4.18 x 10-5 ;

I I I I I I

l Z r-Nb-9 5 | 2.14 x 10-3 | 2.54 x 10-4 | 5. 50 x 10-5 1 8.16 x 10-4 |

/''N | | | | | |

(_) i I I I I I

l I i i l I

D-4
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TABLE D-3

CALCULATON OF TOTAL Ci/YR RE72ASES FOR LIOUIDS

(Continued)

| ISOTOPE | 80 | 81 1 82 | AVERAGE Ci/YR.|
I I i i i l

I Ce-144 | 6.33 x 10-5 | 6.58 x 10-4 | 2.46 x 10-5 | 2.49 x 10-4 I

I I I I I I

I I-133 | 1.22 x 10-3 1 5.35 x 10-3 | 1.03 x 10-3 1 2.53 x 10-3 I

I I I I I I

| Na-24 1 1.79 x 10-2 1 3.77 x 10-2 | 1.70 x 10-3 i 1.91 x 10-2 |

| | | | | |

| As-76 1 2.46 x 10-4 | 2.08 x 10-4 | 8.67 x 10-5 l 1.80 x 10-4 |

| | | | | |

| Np-239 | 2.24 x 10-3 | 4.29 x 10-2 1 1.88 x 10-2 1 2.13 x 10-2 |

| | | | | |

| Xe-133 | 9.65 x 10-3 1 3.98 x 10-2 | 1.05 x 10-2 1 2.00 x 10-2 |

| | | | | |

| Xe-135 1 3.2b x 10-3 1 5.85 x 10-2 | 1.01 x 10-2 1 2.40 x 10-2 [

l Kr-85m 1 2.88 x 10-4 1 7.28 x 10-6 1 7.14 x 10-5 | 1.22 x 10-4 |

| | | | | |

| I-135 1 4.97 x 10-5 | 2.47 x 10-3 | 1.45 x 10-4 I 8.88 x 10-4 I

I I I I I I

I Sr-90 1 3.47 x 10-5 | 1.27 x 10-4 | 1.88 x 10-4 | 1.17 x 10-4 I

I I I I I I

1 - | 5.53 x 10-4 | 5.53 x 10-4 |I Sr-89 | ----

I I I I I I
;

I I I I i i

I I I I I I

I I I I I I

I I I I I I

I I I I I I

I I I I I I

I I I I I I

I I I I I I

I I I I I I

I I I I I I

I I I I I I

I | | | | |

1 1 I I I I

I I I l i I

| | | | 1 i

O

D-5
!
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APPENDIX E

TECHNICAL BASES FOR EFFECTIVE DOSE FACTORS

TABLE TITLE PAGE

E-1 Effective Dose Factors for Noble
Gases - Total Body Effective Dose (Kefg] E-3

E-2 Effective Dose Factors for Noble
Gases - Air Doses [M gg and Neff] E-4e

E-3 Effective Dose Factors for Noble
Gases - Skin Effective Dose [L + 1.1 M gg) E-5e

E-4 Tables of Source Terms Used For Development
Of Effective Dose Transfer Factors E-6

(N E-5 Tables of Source Terms Used For
\ j Development of Effective Dose Transfer

Factors [ Ground level Release] E-8

E-6 Radionuclide Distribution of
Ground and Elevated Releases E-10

4

o
<
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'' APPENDIX E

-

TECHNICAL BASES FOR EFFECTIVE DOSE FACTORS

The evaluation of doses due to releases of radioactive material to the
atmosphere can be simplified by the use of effective dose. transfer factors
instead of using dose factors which are radionuclide specific. These
effective factors, which are based on the typical radionuclide distribution in
the releases, can be applied to the total radioactivity released to

approximate the dose in the environment, i.e., instead of having to sum the

isotopic distribution multiplied by the isotope specific dose factor only a
single multiplication (K gg, M,gg of N,gg) times the total quantity ofe
radioactive material released, would be needed. This approach provides a
reasonable estimate of the actual dose while eliminating the need for a
detailed calculational technique.

Determination of Effective Dose Factors

The effective dose transfer factors are based on past operating data. Thes

radioactive effluent distribution for the past years can be used to derive

single effective f actors by the following equations.
n

E-1K gg = I Ki* fie
i=1

where

the effective total body dose factor due to gammaK,gg ==
emissions from all noble gases released.

the total body dose factor due to gamma emissionsK :
i

from each noble gas radionuclide 'i' released.

:L the fractional abundance of noble gas radionucliie
fi

'i' is of the total noble gas radionuclides.

n
E-2(L + 1.1 M) gg = I (Li + 1.1 M ) *fii

i=1

where

(L + 1.1 M),gf :: the effective skin dose factor due to
beta and gamma emissions from all noble
gases released.

= the skin dose factor due to beta and(Lg+11M)g
gamma emissions from each noble gas
radionuclide i released.

E-1
. _ - -- _. , _ _ _ . - - _ . - _ _ _ _ _ _ __ _ . - _ _ _
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( Continued)'

TECHNICAL BASES FOR EFFECTIVE DOSE FACTORS
n

E-3Megg = IMi fi
*

i=1
where

the ef,fective air dose factor due to gammaMegf 3

emissions from all noble gases released.

Mi
- the air dose factor due to gamma emissions from

each noble gas radionuclide i released.'

n
E-4'

I Ni fi
*N gg =

e
i=1

where

the effective air dose factor due to betaNeff =
emissions from all noble gases released.

O. the air dose factor due to beta emissions fromN =
i

each noble gas radionuclide 'i'.

To determine the appropriate effective factors to be used and to evaluate the
degree of variability, the atmospheric radioactive effluents for the years
1980, 1981, and 1982 have been evaluated. Tables C-1, C-2, and C-3 present
the results of this evaluation.

As can be seen from Tables C-1, C-2 and C-3, the effective dose transf er
factors var.y little from year to year, particularly in the case of elevated
releases which contribute the majority of released noble gas activity and
offsite dose.

To provide an additional degree of conservatism, a factor of 0.8 is introduced
into the dose calculation process when the effective dose transfer factor is
used. This added conservatism provides additional assurance that the
evaluation of doses by the use of a single effective factor will not
significantly underestimate any actual doses in the environment.

'

O
,

E-2
.- ._ _ .. _ _ _ . _ _. - . _ - . _ - . . . - - _ - - . .-
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TABLE E-1

.

EFFECTIVE DOSE FACTORS * FOR NOBLE GASES - TOTAL BODY EFFECTIVE DOSE

[K,gg).

I YEAR l GROUND RELEASE I ELEVATED RELEASE I

I I I I

I ITotal Body Effective Dose FactorlTotal Body Effective Dose Factori
3 3i IK,gg [ ares /uCi sec/m ] |K gg [ mrem /uCi sec/m ) |e

| | 1 1

I I I I

. I I I I

I I I I

i 1980 | 1.16 x 10-4 1 1.37 x 10-4 |

I l l i4

I I I i

| 1981 1 6.89 x 10-5 | 1.49 x 10-4 |

O | | |
'

l 1982 l 4.55 x 10-5 | 1.38 x 10-4 I.

. 1- 1 I I

I I I I

| AVG. | 7.68 x 10-5 | 1.41 x 10-I |

| | | |

|

|
,

Computed in EDS Nuclear Inc. Calculation No. 0900-015-1671 (005), 4/83.*

P

O
E-3

:
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TABLE E-2

.

EFFECTIVE DOSE FACTORS * FOR NOBLE GASES - AIR DOSES

M gg & N gge e

I YEAR l GROUND RELEASE | ELEVATED RELEASE I
I | Gamma-Air | Beta-Air | Gamma-Air | Beta-Air I
| | Effective Dose i Effective Dose 1 Effective Dose IEffective Dose |
| | Factor M gg IFactor N gg | Factor M gg IFactor N gg |e e e e

mrad /uci-sec/m mead /uci-sec/m m rad /uci-sec/m mrad /uci-sec/m

| | | 1 l l
| 1980 11.21 x 10-4 18.03 x 10-5 11.42 x 10-4 19.77 x 10-5 )
i I | | 1 I
l i I I I I
| 1981 17.44 x 10-5 15.57 x 10-5 11.25 x 10-4 17.66 x 10-5 |'
I I I I I I
I I I I i l
i 1982 14.96 x 10-5 14.54 x 10-5 11.44 x 10-4 11.00 x 10-4 |
| | | | | |
| | | | | |
| AVG 18.17 x 10-5 16.05 x 10-5 11.37 x 10-4 19.14 x 10-5 |
| | | | | |

|

|
|

! * Computed in EDS Nuclear Inc. Calculation No. 0900-015-1671 (00 5) , 4/83.
|

>

E-4
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TABLE E-3

EFFECTIVE DOSE FACTORS * FOR NOBLE GASES - SKIN EFFECTIVE DOSE

I YEAR | GROUND RELEASE | ELEVATED RELEASE I

I I I I

| | Total Skin Effective Dose FactorlTotal Skin Effective Dose Factorl
3 3 |l I (L+1.1 M) gg mrem /uci-sec/m | (L+1.1 M) egg mrem /uCi-sec/m

| | | |

| | | |

| | | |

| | | |

| 1980 | 1. 94 x 10-4 | 2.34 x 10-4 |

| | | |

1 I l |

| 1981 | 1.22 x 10-4 | 1.76 x 10-4 |

| | | |

O l | I I

i 1982 1 8.24 x 10-5 | 2.41 x 10-4 |

| 1 . I I

I I I I

| AVG. I 1.33 x 10-4 | 2.17 x 10-4 |

| | | |

|

* Computed in EDS Nuclear Inc. Calculation No. 0900-015-1671 (005), 4/83.

~

I

f

E-5

0

._ . . - - - .. . -- .



-.

JAMES A. FITZPATRICK NUCLEAR POWER PLANT

OFFSITE DOSE CALCULATION MANUAL (ODCM)
_

TABLE E-4

TABLES OF SOURCE TERMS USED FOR DEVELOIMENT OF
EFFECTIVE LOSE TRANSFER FACTORS

(Based On Semi-Annual Effluent Data Reports
for the years 1980, 1981, 1982)

ELEVATED GASEOUS RELEASE

| ISOTOPE | 80 | 81 | 82 |

| | | | |

| N-13 | 1.22 x 103 | 8.41 x 103 | 2.53 x 103 |

| | -| | |

| Ar-41 | 2.17 x 102 | 2.21 x 102 | 3.19 x 102 |

1 I I | |

| Kr-85m | 5.17 x 103 | 1.23 x 104 .| 1.15 x 104 i

| | 1 | |

| Kr-87 | 6.02 x 103 | 1.49 x 104 | 1.93 x 104 |

| 1 | | |

| Kr-88 | 9.58 x 103 | 2.48 . 104 | 2.38 x 104 |

| Xe-131m | 1.10 x 104 | 3.289 x 104 | 2.85 x 104 |

1 | | | |

| Xe-133 | 1.48 x 104 | 3.18 x 104 | 1.83 x 104 |

| | | | |

| Xe-133m | 1.52 x 102 | 5.49 x 102 | 4.22 x 102 |

| | | | |

| Xe-135 | 2.03 x 104 | 5.18 x 104 | 5.90 x 104 |

| | | | |

| Xe-135m | 2.22 x 103 | 5.53 x 103 | 8.74 x 103 |

| | | | |

| Xe-138 | 5.01 x 103 | 1 44 x 104 | 2.53 x 104 |

| | | | |

| I-131 | 2.99 x 10-2 | 6.37 x 10-2 | 4.03 x 10-1 |

| | | | |

| I-133 | 6.3 2 x 10-2 | 2.02 x 10~1 | 1.69 x 100 |

| | | | |

| I-135 | 4.05 x 10-2 | 2.91 x 10~1 | 2.03 x 100 |
|
| | | | | 1

I | Mn-54 | 2.47 x 10-4 | 3.52 x 10~4 | 1.31 x 10~3 |
! | | | | |

| Co-58 | 2.07 x 10-5 | 1.05 x 10-5 | 1.71 x 10-5 |

| | | | |

| Co-60 | 1.10 x 10~4 | 2.81 x 10-5 | 2.34 x 10-5 |,

| ' | | | 1

| 3.92 x 10-6 | 7.19 x 10-4| Zr-Nb-95 | -------

| | 1 l |

.

E-6
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JAMES A. FITZPATRICK NUCLEAR POWER PLANT

OFFSITE DOSE' CALCULATION MANUAL (ODCM)

1

TABLE E-4

(Continued)

TABLES OF SOURCE TERMS USED FOR DEVELOPMENT OF
EFFECTIVE DOSE TRANSFER FACTORS

(Based On Semi-Annual Effluent Data Reports
for the years 1980, 1981, 1982)

ELEVATED GASEOUS RELEASE

I ISOTOPE | 80 | 81 | 82 |

| | | | |

1 Sr-89 | 1.53 x 10-3 1 1.37 x 10-1 1 2.75 x 10-1 I

I I I I I

I Sr-90 1 3.61 x 10-5 | 1.29 x 10-4 1 3.05 x 10-4 I

I I I I I

| Cs-137 1 1.14 x 10-4 1 6.58 x 10-4 1 3.55 x 10-3 |

| | | | |

1 Ba-La-140 1 6.73 x 10-4 | 1.13 x 10-2 1 2.40 x 10-3 |

Q l | I I I

| 3.97 x 10-5 |'V I Cr-51 1 4.26 x 10-5 1 --------

| | | | |

I ---- | 8.57 x 10-7 I| Ce-141 1 ---------

I I I I I

I H-3 1 4.393 1 6.649 I 5.26 I

I I I I I

I I I I I

I I I l I

I I I I I

I I I I I

.
I I I I I

I I I I I I

I I I I I

I I I I I

I I I l i

I I I I I

l | I I I

I I I I I

I I I I I

I I l I I

I I I I I

I I I I I

I I I I I

I I I I I

O I I I I |
| | | | |

J

E-7
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JAMES A. FITZPATRICK NUCLEAR POWER PLANT

'
OFFSITE DOSE CALCULATION MANUAL (ODCM)

TABLE E-5

TABLES OF SOURCE TERMS USED FOR DEVELOPMENT OF
EFFECTIVE DOSE TRANSFER FACTORS

J

(Based On Semi-Annual Effluent Data Reports
for the years 1980, 1981, 1982)

GROUND LEVEL RELEASE

I ISOTOPE | 80 | 81 | 82 I

I J l l l

I N-13. I 8.9 x 101 1 3.84 x 102 1 4.26 x 101 I

I I I I I.

I Kr-87 1 4.72 x 101 1 3.08 x 101 1 1.51 x 101 1

I I I I I

I Kr-85m I 5.59 x 101 1 ND I ND |

I I I I I

I Kr-88 I 9.15 x 101 1 1.82 x 101 i ND I

I I I I I

| | Xe-133 1 3.95 x 102 1 5.88 x 102 | 1 94 x 103

2 2
1 Xe-135 1 2.23 x 102 1 4.66 x 10 1 7.19 x 10 |

| | | | |
2 2

|| Xe-135m I 5.38 x 101 1 4.21 x 10 1 6.50 x 10
| | | | | '2

|1 1 1.06 x 102
1 8.18 x 10| Xe-138 I 1.49 x 10

I I I I I

I I-131 1 4.68 x 10-2 1 5.12 x 10-2 1 3.15 x 10-2 |

| | | 1 I

I I-133 I 7.07 x 10-2 1 3.52 x 10-2 1 1.60 x 10~1 1

I I I I I

I I-135 1 4.24 x 10-2 1 3.97 x 10-2 1 2.14 x 10-1 I

I I I I I

| Cr-51 1 1.76 x 10-2 1 1.35 x 10-3 1 2.30 x 10-3 |

| | | | |

| Mn-54 1 3.58 x 10-3 I 6.37 x 10-4 1 4.14 x 10-4 I

I I I I l

| Co-58 I 3.33 x 10-3 1 4.96 x 10-4 1 5.41 x 10-5 |

: I I I I I

! I Co-60 1 1.45 x 10-2 1 5.49 x 10-3 1 3.79 x 10-3 |

| | | | |

| Sr-89 | 8.85 x 10-4 1 3.57 x 10-3 I 7.88 x 10-4 I

I I I I I

l' Sr-90 1 2.15 x 10-5 1 3.92 x 10-6 1 1.63 x 10-5 |

I I I I |

O)( | I I I I
'

,

' E-8
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JAMES A. FITZPATRICK NUCLEAR POWER PLANT

| OFFSITE DOSE CALCULATION MANUAL (ODOt)

TABLE E-5
(Continued)

..

TABLES OF SOURCE TERMS USED FOR DEVELOPMENT OF
EFFECTIVE DOSE TRANSFER FACTORS

(Based On Semi-Annual Effluent Data Reports
for the years 1980, 1981, 1982)

GROUND LEVEL RELEASE

I ISOTOPE | 80 | 81 | 82 l
I I I I I

l Zr-Nb-95 | 1.67 x 10-5 1 5.27 x 10-5 1 2.56 x 10-6 |

1 1 I I I

| Cs-134 1 3.21 x 10-4 1 1.73 x 10-4 1 4.51 x 10-4 I

I I I I

| Cs-137 1 3.05 x 10-4 1 2.04 x 10-4 I 4.64 x 10-4-
|

i <

l i I I I

I Ba-La-140 1 1.48 x 10-3 1 3.92 x 10-3 1 3.64 x 10-3 |

-h- | I I I I

1 Ce-141 1 2.30 x 10-5 1 2.29 x 10-5 1 4.83 x 10-5 |

| | | | |

| Zn-65 1 4.04 x 10-4 1 4.97 x 10-5 1 2.98 x 10-5 |

| | | | |

| | | | 1

1 I I I I

I I I I I

I I I I I

I I I I I

I I I I |

| | | | |

| | | | |

| | | | |

| | | | |

| | | | |

| | | | |

| | | | |

1 I I l |

I I I I I

I I I I I

I I I I I

I I I I I

I I I I I

I I I I I

O | | | | |
| | | | |

E-9
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JAMES A. FITZPATRICK NUCLEAR POWER PIANT

- OFFSITE DOSE CALCULATION MANUAL (ODCM)

8TABLE E-6-

RADIONUCLIDE DISTRIBUTION OF GROUND AND ELEVATED RELEASES

|RADIONUCLIDE) FRACTION OF TOTAL RELEASES |

| | GROUND || ELEVATED I

l | 1980 1981 1982 | 1980 1981 1982 l
'~
'

| | | |

| | | | || | | |

|| .003 | .001 I .002 |I|| Ar-41 1
-------- ----

| | | 1 || | | |

|| .008 | .065 I .059 |1| Kr-85m I .055 |
--------

| | | | || | | |

| Kr-87 I .046 I .019 I .004 || .095 I .079 | .099 |

1 I I I || | | |
1 || .151 I .131 | .122 || Kr-88 | .090 I .011 | ----

| | | | || | | |

|| .173 | .174 I .146 I|I| Xe-131m | -------- ----

(> | | | | || | | |

|| .002 | .003 | .002 I||| Xe-133m I
-------- ----

i l | | | II | | |
~

l Xe-133 | .389 | .366 | .566 || .233 | .168 | .094 |

| | | | || | | |
.

! l xe-135m I .053 | .262 | .189 I| .035 | .029 | .045 I

I l I | || | | |

| Xe-135 | .220 I .290 I .210 || .320 I .274 I .302 |

I I I | || | | |
;

| Xe-138 I .147 | .051 I .031 || .079 | .076 | .130 |

| | | | || | | |

| | | | || | | 1

I I I I II I I |

|.

O
,

F-10
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JAMES A. FITZPATRICK NUCLEAR POWER PLANT-

OFFSITE DOSE CALCULATION MANUAL (ODCM)

APPENDIX F k

EFFLUENT MONITOR SAMPLING LOCATIONS AND DESCRIPTIONS .

TABLE TITLE PAGE

F-1 Atmospheric Gaseous F-1
Release Point Data

F-2 Effluent Monitoring F-2
System Data

,

FIGURE !'
l

F-1 Gaseous Release Points F-4 |
Building Elevations ;

F-2 Gaseous Release Points F-5 .,
*

Plant Yard Layout
r

F-3 Liquid Release Point .F-6

F-4 Gaseous Effluent Release F-7- |
Paths

F-5 Liquid Effluent Release F-8
Paths ;

!

. .

9

,

'
i

.

|

| t

*
,

EQ~
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JAMES A. FITZPATRICK NUCLEAR POWER PLANT

OFFSITE DOSE CALCULATION MANUAL (ODCM)'

< t

:

TABLE F-1

!

]
ATMOSPHERIC GASEOUS RELEASE POINT DATA -

1

i Release Reactor * Turbine * Radwaste* Refuel

Point Stack Building Building Building Floor
i

<

Height 385 172 172 111 172
above;

j Grade (Feet)
|

4

) Release Elevated Ground Ground Ground Ground

Mode4

Effluent Turbine Gland Secondary Turbine Building Waste Disposal Refuel

j Source Seal Condenser and Auxiliary Exhaust Ventilation Building Floor

! Gases Mechanical Building Ventilation Exhaust
Vacuum Pump Exhaust Building Ventilation

,

i Exhaust Steam

|: Jet Air Ejector
! Exhaust

1

i

!
J

a

For purposes of dose projection all four release points are considered as onet *

ground level release.'

!
*

i
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JAMES A. FITZPATRI CLE R POWER PLANT Ap) 0FFSITE DOSE, CALC ION MANUAL (ODCM) LJ(
TABLE F-2,

EFFLUENT MONITORING SYST3M DATA

MONITOR SAMPLING DETECTOR. RANGE CONTROL ALARM REFERENCE-

DESCRIPTION LOCATION TYPE FUNCTIONS SETPOINT CALIBRATION
USED SOURCE

. Main steam Located near 4-gamma 0-106mR/hr Direct scram, Yes Victoreen
| line monitor the main sensitive containment lCs 37 gamma

steam lines. ion chambers isolation dose rate
t

downstream (closure of source
of the out- MSIV's, recire
board MSIV's system sample -

in the isolation ,

steam tunnel valves, vacuum

pump )line
-

valve
.

Off-gas Turbine 252' 2-gamma 0-106mR/hr Initiate Yes Gas sampleradiation west sensitive closure of off-gas counted on
,

monitoring ion chambers system isolation Ge(Li)system valves
'

i

Off-gas Stack Scintillation 0-106 CPS Indicate and Yes Gas ventpipe detectors record rate marinelli(Stack) of release of counted on.

monitor radioactive Ge(Li)
. material to the
environment

Process liquid RxBCLC-RX 300' Scintillation 10-1-106 Monitor for leaks Yes Representa-
'

radiation RHR Service detectors CPS of closed systems. tive liquidmonitors H O - RX 300' Monitor normal sample2
release of radio- counted onRad Was,te -

RW 272 active material to Ge(Li)the environmentService H 0,2
Heater Bay -

252'
.

F-2
., ,,

_ _ _ _ _ _
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0FFSITE DOSE CALC ION MANUAL (ODCM)
TABLE F-2 ontinu:d)

- EFFLUENT MONIT ING SYSTEM DATA

1-

MONITOR SAMPLING DETECTOR ' RANGE CONTROL ALARM REFERENCE.

DESCRIPTION LOCATION TYPE . FUNCTIONS SETPOINT CALIBRATION*
USED SOURCE

""
,

Plant vent Turbine-MG Scintillation 0-106 CPS Provide isolation Yes Gas
particulate set 300' detectors of potentially marinelli
cnd iodine Reactor-RX contaminated counted onmonitors 344' systems Ge(L1)Refuel-RX -

369'
.

Radwaste-
TB 272' o

Drywell Reactor 300' Scintillation 0-106 CPM ' Monitor airborne Yes Gas
continuous air south side detectors radioactivity in marinelli
monitor Drywell during counted on.

normal operation Ge(Li)

Containment Drywell 2-ion chamber 0-10sR/hr Accident control Yes Victoreenhigh range penetrations detectors and initiates Csl37 gamma
monitors X1100 and isolation dose rate

X100D source.

.

High range Stack, 2-ion chamber 0-108R/hr ' Accident control Yes Victoreen
effluent Turbine, detectors and initials Cs l37e gamma.

monitors. Rad Waste isolation dose rate
source

F-3
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FIGURE F-4
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GASECUS EFFIDENP RELEASE PATHS
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Building
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RM RM
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Floor I
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b6.
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Suit:ing I Filter

h

Os Stack
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RM
i
I

Holcus NM lGlanc Seal I pin,
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Mechanical 1

Vacuum Pump i

Mbn %ncensen i Chamasp ,ca m ,,n,, p ,,,,,;n ,,
Aar Elector 4 Ottay Secs

_ ""

.

|
. I

f

V Hotduo MEDA *

30 Mm. Filter

RM - Radiation Monitor
!
;

Gaseous Effluen: Release Paths,

! James A. Fi::?atrick Nuclear Power Plant
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|

ENVIRONMENTAL SAMPLING LOCATIONS

The current sampling locations are specified in Appendix H. f
i,The Environmental Monitoring Program is a joint effort between.

*the Power Authority of the State of New York, the owners and
operators of the FitzPatrick Nuclear Power Station, and the k-
Niagara Mohawk Power Corporation. Sampling locations are'

chosen on the basis of average dispersion parameters from both ,

units. t

I
,

!The average dispersion parameters for the two units have been
calculated for .the five (5) year period, 1978 through 1982.

,

The calculated dispersion parameters will be compared to the }
'

results of- the annual land use census. If it is determined j
that milk animals exists at a location that yields a signific- ;

antly higher, e.g., five (5) times, calculated D/Q rate, the i
new milk station will be added to the monitoring program within i

30 days. If a new station is added, the old station that j

yields the lowest _ calculated dose may be dropped from the pro- i
'gram after October 31 of that year.
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0FFSITE DOSE CALCULATION MANUAL (ODCM) ;. ,
t

TABLE H-1 |

RADIATION ENVIRONMENTAL MONITORING SAMPLING LOCATIONS
i

Typa of Map
Sample Location Collection Site Location

Radioiodine and 1 Village of Lycoming, NY 1.9 mi @ 145 .SE
Particulates (air)
Radioiodine and - 2 TBD i-

Perticulates (air)
'

Radioiodine and- 3 TBD -

Particulates (air)
Radiciodine and 4 TBD -

Perticulates (air) ,

Radiciodine and 5 TBD ;
-

Particulaces (air) ''

'

. Jact Radiation (TLD) 6 North Shoreline Area 0.1 mi @ 0 N

Dircct Radiation (TLD) 7 North Shoreline Area 0.1 mi @ 25 NNE
:

Dirset Radiation (TLD) 8 North Shoreline Area 0.2 mi @ 45 NE

; Direct Radiation (TLD) 9 North Shoreline Area 0.9 mi @ 75 ENE

Dirset Radiation (TLD) 10 Sunset Bay Road 1.2 mi @ 90 E

: Direct Radiation (TLD) 11 Rt.'29 1.3 mi @ 115 ESE

Dircet Radiation (TLD) 12 Rt. 29 1.5 mi @ 135 SE'

Direct Radiation (TLD) 13 Miner Road 1.8 mi @ 160 SSE
;

Direct Radiation (TLD) 14 Miner Road 1.7 mi @ 180 S

Direct Radiation (TLD) 15 Lakeview Road 1.1 mi @ 200 SSW

Direct Radiation (TLD) 16 Lakeview Road 0.7 mi @ 225 SW

: Dircct Radiation (TLD) 17 Site Meteorological Tower 0.7 mi @ 250 WSW
:

act Radiation (TLD) 18 Energy Information Center 0.5 mi @ 268 W

H-2
.
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JAMES A. FITZPATRICK NUCLEAR POWER PLANT I

0FFSITE DOSE CALCULATION MANUAL (ODCM)
~ '

TABLE H-1 (Continued) L

[-
RADIATION ENVIRONMENTAL MONITORING SAMPLING LOCATIONS [

rt_
Typa of Map [;.

Sample. Location Collection Si*e Location >:

'
.

hDircct' Radiation (TLD) 19 North Shoreline 0.2 mi @ 290 WNW

'..2Dircst Radiation (TLD) 20 North Shoreline 0.1 mi @ 315 NW
g

! Dircct Radiation (TLD) 21 North Shoreline 0.1 mi @ 335 NNW [

Direct Radiation (TLD) 22 Demster Beach Road 4.5 mi @ 100 E

Direct Radiation (TLD) 23 Leavitt Road 4. 2 ni @ 115 ESE

IDirectRadiation(TLD) 24 Rt. 104 4.2 mi @ 140 SE
,

'. Direct Radiation (TLD) 25 Rt. 51A 4.8 mi @ 160 SSE

Oct Radiation (TLD) 26 Maiden Lane Road 4.4 mi @ 190 S

Dircct Radiation (TLD) 27 Rt. 53 4.8 mi @ 205 SSW'

'
Direct Radiation (TLD) 28 Mite ell' Street 4.8 mi @ 220 SW

Dircct Radiation (TLD) 29 Lake Shoreline 4.4 mi @ 240 WSW
; ,

.

! Dircct Radiation (TLD) 30 Phoenix, NY Control 20.0 mi @ 165 S-SSE
r

fDircctRadiation'(TLD)- -31 S.W.' Oswego, Control 12.8 mi @ 225 SW:

'Dircet Radiation (TLD) 32 Scriba, NY 4.1 mi @ 195 SSW

Dircct. Radiation (TLD) 33 Alcan Aluminum, RT. lA 3.2 mi @ 220 SW

Dircct Radiation (TLD) 34 Lycoming, NY 1.9 mi @ 145 SE

Dircet Radiation (TLD) 35 New Haven, NY 5.4 mi @ 120 ESE

Direct Radiation (TLD) 36 W. Boundary, Bible 0.9 mi @ 238 SW-WSW
Camp

. Direct Radiation (TLD) 37 Lake Road 1.1 mi @ 105 E-ESE
F

fcce Water 38 OSS Inlet Canal ~ 7.7 mi @ 230 SW-WSW

fcce Water 39 ;JAFNPP Inlet Canal 0.5 mi @ 70 ENE.

I

'

,
H-3

<

. _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . . -
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'* OFFSITE DOSE CALCULATION MANUAL (ODCM)
'

TABLE H-1 (Continued) t

RADIATION ENVIRONMENTAL MONITORING SAMPLING LOCATIONS
f

Typa of Map
Sample Location Collection Site Location |

I

Sh:raline Sediment 40 NMPNS Shoreline 0.3 mi @ 2.75 W ;

Fich 41 NMP Site Discharge Area 0.3 mi @ 315 NW !
and/or !

Fish 42 NMP Site Discharge Area 0.6 mi @ 55 NE t

Fich 43 Oswego Harbor Area 6.3 mi @ 235 WSW

!Milk 44 TBD -

!Milk 45 TBD -

,

Milk 46 TBD -

k 47 TBD -

'

Fced Product 48 TBD -

;

i

|Food Product 49 TBD -

!

Fosd Product 50 TBD j-
4

i

i Food Product 51 TBD -

t

'TBD = To Be Determined
t

1

.

b

4

O-

H-4
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' TAB -1

RADIOACTIVE EFFLUENT RELEASE LIMITS - SUMMARY TABLE

Dose / Dose Path / | Monthly Period (1) | Calendar Quarter | Calendar Year

Commitment Source | Whole Any | Whole Any | Whole Any

| Body Skin Organ | Body Skin Organ | Body Skin Organ

| (mrem) (mrad) (mrem) |(mrem) (mrad) (mrem) |(mrem) (mrad) (mrem)

l |
i

Plant | | |

M:mber of Liquid (2) | | |

the Public Effluents | 0.06 None 0.2 | 1.5 None 5 | 3 None 10
,

| I I

Plant | | |

(2) | | |Member of Gaseous

the Public Effluents | 0.2* 0.4 0.3 | 5* 10 7.5 | 10* 20 15

| 1 |

Plant | | |

At or Beyond Gaseous (3) | | |

Site Boundary Effluents |None None None |None None None | 500 3000 1500

| | |

Uranium (4) | | |

Member of Fuel Cycle | | |

the Public (Site) |None None None |None None None | 25 None 25(5)

i I I

(1) Equipment operability requirements for projected exposures. Refer to Specifications 2.4 (Liquid) and 3.6
(Gaseous).

(2) Plant Liquid and Gaseous release limitations in accordance with Appendix I to 10 CFR 50. Refer to Specifications

2.3 (Liquids), 3.3 (Noble Gases) and 3.4 (Iodines and Particulates).

(3) Plant Gaseous release limitations in accordance with 10 CFR 20. Refer to Specification 3.2

(4) Site Gaseous release limitations in accordance with 40 CFR 190 Refer to Specification 5.0,

(5) Limits to any organ except the thyroid which shall be limited to 75 mrem.

* mrad, air dose.

I-l


