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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,
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 Effluent 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
Effluents 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 f actors and site-specific
environmental transfer factors may be substitued for those currently

included and used in this document.
.

* e
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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.
;

10Ci Curie. A unit of radioactivity equal to 3.7 x 10
disintegrations per second. See also microcurie (uCi).

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

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

CFR Code of Federal Regulations.

Dose A measure of the radiation energy deposited per unit mass (in
arem or mrad), that the organ or the individual receives from
exposure to radioactive effluents dispersed in the environment.,

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

( 50-year period resulting from uptake of radioactive material.
|

( Dose Factor Normally, a factor that converts the effect 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
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.

-2-
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Ground Radioactive material deposited uniformly over the ground

Plane emits radiation that produces an exposure pathway when an
individual 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 ODCH.

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

low energy BETA emitter.

I&8DP Radiciodines 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.

(/)
3m Cubic meters.

N_
2m Square meters.

.

MPC Maximum Permissible Concentration.

Nuclide For the purposes of the ODCM, a radioactive isotope. Nuclide (i)
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.
.

(dotted) Denotes a release rate in Ci/sec for nuclide (1).QiQi

Denotes Ci of nuclide (i) released over a specified timeQi
interval.

- .

e
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R'ceptor The individual receiving radiation exposure from effluente
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
dose pathways.

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 acces's is

Area controlled by NYPA for purposes of protection of individuals
from exposure to radiation and radioactive materials.

Technical The JAFNPP Radioactive Effluent Technical
Specifications, Specifications.
Appendix B

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

ODCM.
b
U

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

Mescribes the physical dispersion characteristics of a

f semi-infinite cloud of noble gases as the cloud travels
downwind from the release point.'

|

(X/Q)g 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)g represents what physically
remains of the cloud at a given location downrange from the.

,

release point.I

l Unrestricted An unrestricted area shall be any area at or beyond the site

Area boundary access to which is not controlled by NYPA for
purposes of protection of individuals from exposure to.

radiation and radioactive materials, or any area within the
site boundary used for residential quarters or for
industrial, commercial, institutional, and/or recreational
purposes. (Refer to Technical Specification Section 1.0,*
Appendix B, for expanded definition).

i -4-
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3.0 LIQUID EFFLUENT METHODOLOGY

3.1 Applicable 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
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.

3.2 10CFR20 MPC Limits Determination of the Fraction ( L) 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/bl.

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

I

O
-5-
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3.2.2.1 General Approach

This method 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 is:

ff D C
E 3.2.2.1-1FL= *

f i=1 (MPC)
2

Where:
The f raction of 10CFR20 MPC limits resulting f rom\_,- FL =

the release source being discharged, dimensionless.

The undiluted release rate in of the releasefl
=

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

The discharge structure exit flow in gpm.f2 =

(Summation of circulating water pump and service

water pump discharge flow).

The undiluted concentration of nuclide (i) in! C =
i

I uCi/ml from sample assay. When a radionuclide
l concentration is below the lower limit of

detection (LLD) for the analysis, it is not
reported as being present in the sample.

Maximum Permissible Concentration of nuclide (i)(MPC)g =

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.

.

I

-6-

. _ _ , _ _ ___ _ _ _ _ . . _



.

JAMES A. FITZPATRICK NUCLEAR POWER PLANT

I
\j OFFSITE DOSE CALCULATION MANUAL (ODCM)

.

3.2.2.2 Simplified Approach

For purposes of . simplifying the calculation, the value of 3 x
10-8 uC1/ml (unidentified 10CFR20 MPC value) should be
substituted for (MPC)1 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
substituted for C .1

3.2.2.3 Approach Selection Criteria

As long as the diluted concentration (Ctotal x f /f ) 18i 2
less than or equal to 3 x 10-8 uCi/ml, the nuclide-by-nuclide
calculation is not required to demonstrate compliance with the 10
CFR 20 MPC limit.

3.2.3 Calculational Process

The following section provides a procedure for determining the
minimum required dilution factor (f /f ) to ensure that2 l
FL = 1 during the actual release. With FL = 1, the minimum(~'

( required dilution factor can be expressed as:

f C 3.2.3-1i2 . =

i=1
f
1 min (MPC)1

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
(Ctotal) is used.

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

3.2.3.3 Divide Ci by (MPC)1

3.2.3.4 If the gross activity method is used, then
\

["f is given by CTotal2 /3x10-8,
{F
\, 1, min .

If determining the MPC fraction by the nuclide-by-nuclide
/~'T evaluation, repeat steps 3.2.3.2 and 3.2.3.3 for each
U nuclide and sum the totals.

-7-
i
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3.2.3.5 Enter the total activity (C) and the minimum required

dilution factor (f /fl) min on the liquid release2
permit.

3.3 Determination of Setpoints for Radioactive Liquid Ef fluent

Monitors

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.

A
3.3.2 Methodology--

The alarm setpoint does n t consider dilution, dispersion, or
decay of radioactive material beyond the unrestricted area
bounda ry. 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

L = 1 is determined in accordance with the preceding section| F

| for the activity to be released.

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

C
S=.5x. 3.3.2-1

| . . F

i
*

!

!

-8-
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<

.

.

Where
i

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 f rom.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 unrestriced
| FL =

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 setpoint. Typical parameter values are

i . used for illustration.

i
Determine f , measured at the liquid effluent3.3.3.1 l

'
monitor location. A typical value is 100 gpm.

3.3.3.2 Determine f2 from pump curves and current plant
operating configuration. A typical value is

,

3.78 x 105 gp,,

4

3.3.3.3 Determine C from laboratory analysis of the liquid
effluent sample. For the purpose of this example,i

I assume a value of 3 x 10-5 uCi/ml in a gross
beta-gamma activity analysis,

l

3.3.3.4 Determine the minimum required dilution factor,

f in accordance with equation 3.2.3-1:

i

E\ Cn2
! I

.(MPC)
=

f lj#'
- - min 11

For a gross activity determination, the unidentified

|
MPC of 3 x 10-8 uC1/ml is used. Therefore

,

.

.' 2k = 3x10-5 + 3x10-8 = 1000'

~ k1/ min
i

j -9-

i
$
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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] 5 100 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.

Determine F , the fraction of 10CFR20 MPC limits3.3.2.6 L
resulting f rom the release source being discharged at'

a dilution factor of 3780, in accordance with equation

3.2.2.1-1:

[f ) Cy
~

L f ~ i=1 (MPC)1
\)

= (100 3 3.78 x 105) x (3 x 10-5 i 3 x 10-8)

= (2.65 x 10-4) x 1000

() = .265t

| 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
1

=.5. [(3 x 10-5) i (.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.
t

..

.

t
\s /
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3.4 Dose Determination for Radioactive Liquid Ef fluents

3.4.1 Annual Dose Assessment - Radioactive Effluent Release
Report Submittal

3.4.1.1 Requirements

Technical Specificatica 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.

3.4.1.2 Methodology

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, 197 8. The

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

['s \I 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:

AitAt1 011
3.4.1.2-1D =

it (DF)1

where:

Dose commitment in mrem received by organ T of ageDi =
~T,

group (to be specified) resulting from releases during
time interval At.l

..

O

- 11 -
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The site-related dose commitment factor to the totalAt =
l

body or any organ i for each identified radionuclide
(1). The A r values listed in Appendix A, Tablesi
L-2 and L-3 are site specific, in mrem /hr per uCi/ml.
Dose commitment factors are compiled by age groups,
for all organs and radionuclides common to a BWR
environment.

The number of hours of liquid effluent release duringAti =

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 At1 (i.e., 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.
,,

k- 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 1 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 mrem to the total body and 5 mrem to any
organ in a calendar quarter.

j

- .

e

I

i O

- 12 -
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3.4.2.2 Methodology

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,
Re v. 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 Ef fluent 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 f actors for the f resh 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

(s - 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:

AiT Ati Qi i
Dr =
i (DF)1

where:

Dose commitment in mrem received by organ i of age
D17

=

group (to be specified) from release time
interval Atl*

..

O

a
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Air The composite dose factor for the fresh water fish=

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

Aig 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 duringQil =

the time period A tl in pC1.

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

the release time period t1 (i.e., 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, Mn-54 and,

( 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 radionuclides for the adult total
body and adult liver dose. To allow for any unexpected
varir.bility 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.

. .

O

\
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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

radionuclides need to be evaluated.

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

3.4.2.3.1 Determine the time interval At1 over which the
release took place.

' ' ' ' ' 3.4.2.3.2 Obtain (DF)1 for the time period At1 for the
is the totalrelease source (s) of interest. DF1

volume of dilution, (i.e., the circulating water flow

multiplied by the time.)

3.4.2.3.3 Obtain Q11 (uC1) for nuclide (1) for the time period
Atl.

3.4.2.3.4 Obtain A17 from the appropriate Liquid Dose Factor
Table: Appendix A, Table L-2 for the fish and potable
water pathways; Appendix A, Table L-3 for all other
pathways.

3.4.2.3.5 Solve for Dose (i)

11 * 1* iTD =

iT (DF)

.

$

e

O
- 15 -
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3.4.2.3.6 Rqpeat 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,'hZn-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 Di. values to obtain the total dose to
organ f rom the fish and potable water pathways. If

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

#distribution.

i 3.5 Dose Projections - Determination of Need to Operate Liquid
. Radwaste Treatment System

i *

3.5.1 ~ Requirements
,

Technical Specification Section 2.4, Appendix B, requires that
appropriate subsystems of the liquid radwaste treatment system be

(' ~' 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 f or the dose. projection.

The following calculational methodology is provided for
'

performing this dose projection. /4

i

| 3.5.2.1 Obtain the latest result of the monthly calculati n of
,

the adult total body and adult liver dose (Section 3.4.2).

.

3.5.2.2 Divide this dose by tie total number of curies released
f rom the plant during the month. This yields a dose per. ..

curie conversion f actor for the most recent calendar
month.

.

i

i O
16 --
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3.5.2.3 Maintain a running total of the curies released during
the past 30 days. Add to this the curie content of the
current batch to be released. (31 day total)

3.5.2.4 Multiply the 31-day total f rom 3.5.2.3 by the dose per

curie conversion f actor calculated in 3.5.2.2. This
yields the 31-day total dose projected for the release
of the current batch.

3.5.2.5 If the calculated 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.

.

%

.

.
7.~

f
.w

i

|

.

.
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,
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TABLE 3.4.2

FIS!! PAT 11WAY

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

TMAL DILUTION VOLUME: mis
-

AGE GROUP: ORGAN: DOSE FACTOR TABLE i

.

i

Nuclide (i) Cg(pC1) A
it Dose (1) stem ..

Mn-57
m

{ Co-60
'.

.

! Zn-65:- <

. [ ] Cs-134

y Cs-137
,

Others:
, ' .'O
- g

.

!

-

..

.

mremTotal Dose =

If based on limited analysist 0.91 mrem
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4.0 GASEOUS EFFLUENT NETHODOLOGY
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4.0 GASEOUS EFFLUENT METHODOLOGY

4.1 Gaseous Waste Streams

James A. Fitzpatrick Nuclear Power Plant discharges gaseous ef fluents
through a stack, and discharges ventilation air from the Reactor
Building, Turbine Building, Radwaste Building, and Refuel Floor through
separately monitored vent release points. Normal gaseous effluent
streams, and effluent discharge points are tabulated in Table F-1.
(Appendix 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 discharges 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 Requirements for Gaseous Effluent Calculations

() Doge 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 meteorological data and receptor location (s)
which yield calculated doses no lower than those received by real
receptor (s). Historical meterological data for use in performing dose

calculations are provided in Appendix C. Dose calculations to show
conformance with Technical Specifications, Appendix 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
used for ease of Technical Specifications, Appendix B, Limiting

! Condition of Operation (LOO) dose limit calculations. Any dose
calculations performed with real data should note the source of the
data in the 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, Radwaste and Refuel Floor vents.- -

!
.

.

(_-)'

|
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Those radionuclides that appear in the gaseous effluent dose factor
tables 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 D, limits the
instantaneous dose rate from noble gases in airborne releases to less

than 500 mrem /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 B, 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 deterudne gaseous effluent release rates and
'N / 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
calculation and without unduly reducing the conservatism of the
calculation, all releases may be treated as if discharged from two (2)
releaPd points; an elevated Stack for Condenser off gas releases and a
ground-level vent for the combined discharge of the Reactor Building,
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 1sotope to the total release for the two (2) release points;
elevated and ground.

1 The calculational methods are in accordance with Section 5.1 and 5.2 of
NUREG-0133, Rev.1, November 1978.

.

O

V
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The equations for computing instantaneous dose rates are:

Total Body Dose Rate
.

D .

E Ki. (X/Q) . Qi 4.3.1.2-1DRTB
=

i=1

Skin Dose Rate

n
DRSKIN " I ILi & l.1 M ] . (X/Q) . Qi 4.3.1.2-21

where

Total body dose rate from noble gases in airborneDRTB
=

releases, in mrem /sec.;

Skin dose rate from noble gases in airborne releases inDRSKIN
=

mrem /sec.

The totsl body dose factor due to gamma emissions forKi =

/~ l each noble gas nuclide (i) reported in the release
k/ source, in mrem-m /uci-sec.3
s

The skin dose factor due to beta emissions for each nobleLi =

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

The air dose factor due to gamma emissions for each nobleMi =

gas nuclide (i) reported in the assay of the release
i

,
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

. .

1

e
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l

(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 the unrestricted area '

boundary, in sec/m . )3

hi 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, ae
weighted avarage total body dose factor (i.e., weighted by the

,
- radionuclide distribution typical of past operation) . See Appendix 'E'

- for a detailed explanation and evaluation of Keff. The value of
,

K gg has been derived from the radioactive noble gas effluents for;
e
the years 1980, 1981, and 1982 for the plant. The value is:

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

31.41 x 10-4 [ mrem-m /uCi-sec] (Elevated Releases)
|

K,gg =

i Either of these values, as appropriate, may be used in conjunction with
the total noble gas release rate (E 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 .
. _ _ .

Ts ef f ' ( ! f
DR "

i 4.3.1.2.1-1
it0.8

-.

O
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Whe re :

DRTB Total body dose rate f rom noble gases in airborne=

releases, in mrem /sec.

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

calculated annual long te rm historic relative
concentration f or any of the 16 sectors, at or beyond

3the unrestricted area boundary, in sec/m ,

h The total release rate of all noble gas nuclides f rom=

the release source of inte rest, in uC1/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:

hl= *

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 :

''~

3.8 x 10 (Elevated Releases)=

stack m

**#1. 8 x 10' (Ground Level Releases)=

!E vent m

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

*..

.

.

(~')
QW
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In addition, f rom a review of gaseous effluent releases as reported in
the JAFNPP semi-annual Ef fluent Release Reports f or the years 1980,
1981, and 1982, it was determined that, on the average, app roximately-

'

90% of the annual total body dose f rom noble gases is due to elevated,

rele ase s. These data are presented in Appendix E. In accordance with*

tids, the release limit is split as follows:

90% - Elevated Release

10% - 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:

2.1 x 106 uti/secElevated Release Rate Limit =

9.2 x 104 uCi/seeGround Level Release Rate Limit =

As long as the noble gas release rates do not exceed these values (2.1
4x 106 uCi/see for elevated releases, and 9.2 x 10 uCi/see f or

ground level releases) no additional dose rate calculations are needed
\' 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 :

2.1 x 106 uCi/secElevated Release =

Ground Level Release = 9. 2 x 104 uCi/sec

Total Body Dose Rate

n n
g DRTBi g Kg. (X/Q) Qi 4.3.1.2.2-1

DRTB
==

i=1 i=1

whe re :. .

D se rate to the total body due to gamma emissions f romDR =
TB noble gas nuclide (1), m rem /sec.

.

O
V
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DRTBi Dose rate to the total body due to gamma emissions f rom=

nuclide (1), mrem /sec.

Ki The total body dose f actor due to gamma emissions f rom=

3in mrem-m /uci-sec. (Seenoble gas radionuclide (1),
Table G-2, Appendix B) .

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

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

3.8 x 10-8 sec/m3Elevated Release X/Qstack =

1.8 x 10-7 sec/m3Ground Level Release X/Qvent =

J

Release rate of the ith nuclide, inQi =

uCi/sec.

(| Total Skin Dose Rate

n n
=I DRSKIN " E ILi + 1.1 M ] (X/Q) Qi 4.3.1.2.2-2'R iSKIN
i=1 i=1

whe re :

Dose rate to skin due to beta and gamma radiationDRSKIN =

f rom noble gas n 2clide (1) [ mrem /sec ].

The skin dose f actor due to beta emissions f rom nobleLi =
;

3in mrem-m /uci-sec (See Table G-2,
| gas nuclide (1),

Appendix B).I

The air dose f actor due to gamma emissions f rom nobleMi =
3in mrad-m /uci-sec. (See Tablegas nuclide (1),

G-3, Appendix B).

j . .

*
|

I 01
( %)
|

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

effluents.

4.3.1.3 Calculational Process

The following outlino 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

s() 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 snrestricted area.

3
4.3.1.3.2 Enter the release rate in ft / min of the release source

' and convert it to ec/ sect

4=( )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 eteps.

. .

Qi = ( luCi ( )cc.

cc sec
.

| s~

v
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'

Qi = uCi/sec for nuclide (i)

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

4.3.1.3.5 Solve for DRTBi*

" = mrem-m . sec . uCiDR * *

TBi i i
3uCi-yr m sec

DRTBi = Total body dose from nuclide (i) for the

specified 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+11M) (X/Q) . Qii .-s

'-- DRSKIN i = Skin dose from nuclide (i) 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

DRTBiDRTB %
"

! i=1
!

i The dose rate to the skin due to noble gas radiation froml 4.3.1.3.10
the specified release source is

n
D%UN " E D ny 1

i=1- -

| .

1
;

!
-

1

i

!
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The dose rate contribution of this release source shall be added to all
other gaseous release sources that are in progress at the time of
inte rest.

Technical Specification Section 3.2.a.1, Appendix B, requires the
following:

DRTB 1 500 mrem /yr (1.585 x 10-5 mrem /sec )

DRsgry 13000 mrem /yr (9.513 x 10-5 mrem /sec )

Whe re :

DHTB The sum of the total body dose rate contributions=

(mrem /sec) f rom all noble gas nuclides f rom all
concurrent releases.

DRSKIN The sum of skin dose rate contributions (mrem /sec)=

f rom all noble gas nuclides f rom all concurrent
,

(',
releases.

\
4.3.2 Setpoint Determination

4.3.2.1 Requi rements

To comply with Technical Specification Section 3.1, Appendix B, the

alarm / trip setpoints are established to ensure that the noble gas
releases do not exceed the appropriate cumulative (or gross) noble gas
release rate limit specified in ODCM Section 4.3.1.2.1.

4.3.2.2 Met hodology

This section describes the methodology for determing alarm / trip set

points for the stack and vent gaseous release pathways. To allow for
multiple sources of releases f rom different or common release points,
the allowable operating setpoints will be administratively controlled
to allocate a percentage of the total allowable release to each of the
release sources. The cumulative noble gas release rate limit for a
stack (elevated) release (2.1 x 106 uCi/sec ) is based on allocating |
90% of the total body dose limit to the stack release point. The. .

individual release rate limits for the four other gaseous release

points (assumed to be ground level releases), are based qpon an
allocated percentage of the cumulative ground level release rate limit

~
4( 9. 2 x 10 uCi/sec).

q
dj
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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[f t / 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 :

2.1 x 106 uCi/see - Elevated Release

9.2 x 104 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
' va'lue, (or corresponding potentiometer setting), as

{J
:

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 (CIM) and
multiply it by the allocated f raction for the individual
ground release point.j

|

f raction
| . allocated for
| 4.3.2.2-2

SP = (C) CPM . a particular

ground release)

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

limits).

.

| L_/i

.
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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 2.1 x |

,

106 uCi/sec for elevated releases or 9.2 x 104 uCi/sec for ground g

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 Dete rmining the Radioiodine and 8 Day Pa rticulate Instantaneous
Release Rates

4.3.3.1 Requi rements

Technical Specification Section 3.2.a.'2, Appendix B, limits the
instantaneous dose rate f rom radiciodines and particulates with
half-lives greater than 8 days to 1,500 mrem /y r to any organ.

4.3.3.2 Methodology

,

The following calculational method is provided for determining the dose

( rate f rom radiciodines and particulates. It is based on NUREG-0133,

Rev. 1, Novembe r, 1978; Sections 5. 2.1, and Sv 2.1.1 through 5.2.1.3.*

Based on an analysis of doses to all organs f rom all atmospheric
release pathways and age groups (EDS Nuclear RG109 Computer Analysis,
EDS Version 2, Re v. 0) the inf ant 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

j instantaneous releases. The long-term (X/Q) Depleted and (D/Q) values
are based on historical meteorological data. Dose f actors for nuclides

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

i
' Inhalation Pathway

n ,

E Pi. (X/Q)g . Qi 4.3.3.2-1DRI&BDP =
,

T i=1 Tr

|

| *

Ground Plane Deposition Pathway

n .

E Pi (D/Q) Qi 4.3.3.2-2DRygggp = ..

t i=1 I

(~~),

| \xdV
;

|

i
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Contaminated Forage / Cow / Milk Pathway

U .
4

E Pi (D/Q) . Qi 4.3.3.2-3
DRI&BDP t

=
.

i=1*

Total Dose Rate From I&8DP

I
DRI&8DP 4.3.3.2-4DR =

T 7z

where:

The organ of interest for the age groep ofI =

interest.

All the applicable pathways.z =

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

DRI&8DPT Dose rate to the organ t for the age group=
,~

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

DR T- e Total dose rate to organ i from all
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,

3Appendix 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).

The dose factor for applicablePi =
..

environmental pathway in [ units vary with

pathway]. (See Tables G-4 through G-6,

Appendix B) ,

O
- 30 -
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4.3.3.2.1 Limited Analysis Approach

From an evaluation of the radioactive release 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 radiciodines 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
compliance with the Technical Specification, Appendix B,

/''N dose rate limit.

The limiting iodine release rate is then determined by the
4

following relationships:

DRThyroid.

x 0.8 4.3.3.2.1-1Q1= ,_,

(D/Q) P (Thyroid)i

Where:

Dose rate to the infant's thyroid from theDRThyroid =
contaminated forage / cow / milk pathway set equal
to the Technical Specification Section
3.2.a.2, Appendix B, limit of 1,500 mrem / year,
or 4.78 x 10-5 mrem /sec.

The instantaneous dose factor for nuclide iPi (Thyroid) =

for the ir.far.t's thyroid for the contaminated

forage / cow / milk pathway.' *

.
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The rolstive deposition value for a specificD/Q =

location where the receptor is located, in
m'1, (See Table M-1, A.ppendix C).

Limiting iodine release rate, in uCi/sec.9I =

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 npproach need be used for verifying
compliance with release rate limits for radioiodines and eight
day particulates.

4.4 Dose Determination for Radioactive Gaseous Effluents

4.4.1 Annual Dose Assessment - Radioactive Effluent Release Report-~3
Submittal

4.4.1.1 Requirements

i

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,

,

l

I 4.4.1.2 Methodology

The section provides the methodology to calculate the doses to all age
groups and organs from 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, November, 1978. The site-related dose
f actors for all viable pathways are listed in Appendix B, Tables G-1
through G-8. Dose f actors 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:

,

u
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4.4.1.2.1 Annual Dose Due to Noble Gases

n

DGamma-Air " I Mi x (X/Q) x Qi 4.4.1.2.1-1
i=1

Where:

DGamma-Air = The gamma air dose from radioactive noble gases, in
mrad.

Mi The gamma air dose factor for radioactive noble gas=

3nuclide 'i', in mrad-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 theQi w

- year of interest.s

n
I Ni x (X/Q) x Qi 4.4.1.2.2-2DBeta-Air =

|
i=1

Where:
,

!
I

DBeta-Air Beta air dose from radioactive noble gases [in mrad] .=

The beta air dose factor for radioactive noble gasNi =

3in mrad-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 frequency distributions 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.
.

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

Inhalation Pathways

'

n
E Ri . (X/Q) p . Qi 4.4.1.2.2-1DRIE8DP =

T Ii=1
Ground Plane Deposition Pathway

n

I Ri .(D/Q) . Qi 4.4.1.2.2-2DRIE8DP =

T ii,1

Contaminated Forage / Cow / Milk Pathway

n

I Rt * (D/Q) . Qi 4.4.1.2.2-3DRI&8DP
=

7 i=1
I Contaminated Forage / Goats Milk Pathway

Rt . (D/Q) . Qi 4.4.1.2.2-4DRI&8DP =

t
f

Contaminated Forage / Meats

n
4.4.1.2.2-5I Ri . (D/Q) . QiDRI&BDP

=

7 i=1

Stored Fruits and Vegetables

n

ERi . (D/Q) . Qi 4.4.1.2.2-6DRI&BDP
=

7 i=1

Fresh Fruits and Vegetables

n
ER 4.4.1.2.2-7

. i . (D/Q) . QiDRI&8DP
*

7 1=1 T

Total Annual Dose
n--

*

DRI&8DPD =
T z=1 7

e

O
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where:

T
'

The organ of interest for the age group of interest,=

All the applicable pathways.z =

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

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

Total dose rate to organ i from all applicable pathwaysDR =

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

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

year of interest.

Ri7 The dose factor for nuclide (i) for organ t for the=

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

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

T ground level releases. A factor with units of m-2
( '/\s- which describes the deposition of particulate matter

from a plume at a point downrange from the source.
Actual meteorological data and sector wind frequency
distribution will be used to determine annual average

D/Q for the year of interest.

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

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)p
represents what physically remains of the cloud at a
given location downrange from the release point. Actual
meteorological data and sector wind frequency
distributions will be used to determine annual average

(X/Q)g 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.

..

.

V
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Meteorological Data (X/Q, X/Qp, D/Q) will be
determined from actual meteorological data and sector
wind frequency distributions for the year of
interest. 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 Determining 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

es the whole body from gamma. This is equivalent to a yearly air dose
( ) limit of less than 10 mrad.

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,
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 of (X/Q) is used.
The equation for gamma air dose is:

n
E Mi+(X/Q) Qi 4.4.2.1.2-1DGamma-Air = .

i=1

where:

The gamma air dose from radioactive nobleD =

Gamma - Air gases in mrad.--

.

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

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

*

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

3level or elevated releases (worst case) in sec/m ,
(See Appendix C, Table M-1.)

The number of uCi of nuclide 'i' released (orQi =

projected) during the dose calculatior. exposure
period. (e.g., month, quarter, or year) .

(a) Limited Analysis Approach

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

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

dose factor (M gg) has been derived, which is representative ofe[ the radionuclide abundances and corresponding dose contributions

typical of past operation. (See Appendix C for a detailed

explanation and evaluation of Meff). The value of M gg hase
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 PELEASE)M gg =
e

31.37 x 10-4| M gg mradem /uci-sec (ELEVATED RELEASE)=
e

The effective gamma air dose factor may be used in conjunction
with the total noble gas release (g Qi) to simplify the dose
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

Neff'. (x/Q) I gi
0.8 i=1 4.4.2.1.2-2

i DGamma-Air =

.

(v''%
I
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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:
,

,

Gamma-Air x ( .8 )g. 4.4.2.1.2-3

i=1 (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
release s. As d9. scribed 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 1.8 x 10-7 sec/m3 for
ground level releases and 3.8 x 10-8 sec/b3 for elevated 3

releases can be used, along with the corresponding Megg values,-

' (' , to calculate the following cumulative noble gas monthly release

objectives :
.

9 uCi/ monthQ (ground level release) = 4.5 x 10

i

Q (elevated release) = 1.1 x 1011 uCi Anonth

As long as this value is not exceeded in any month, no additional
,

calculations are needed to verify compliance with the quarterly

I 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 usede
to determine the gamma air dose (i.e., the limited analysis
app roach) . See Appendix 'E' for a detailed evaluation and

explanation.
. .

.

G(~%
!

(
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4.4.2.2 Determining 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 d se analysis is
7performed. 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 ,

Ef fluent Release Report.

4.4.2.2.1 Requirement

Technical Specification 3.3.a.2, Appendix B, limits the yearly dose due

to noble 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 Sectione
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),

O then the beta air dose should also be evaluated on a nuclide specific
basis using the methodology presented below.

4.4.2.2.2 Methodology

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

n
N .(X/Q).01 4.5-1DBeta-Air E=

1
i=1

where,

Beta air dose from radioactive noble gases in [ mrad).DBeta-Air =

..

e

d

O
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Ni The beta air dose f actor for radioactive noble gas=

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

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

3ground level or elevated releases, in sec/m ,
(See Appendix C.)

The number of uCi of nuclide 'i' released (or91 =

projected) during the dose calculation exposure
period.

4.4.2.3 Determining the Radiciodine and 8 Day Particulate Dose to any
Organ from Cumulative Releases

4.4.2.3.1 Requirement

Technical Specification 3.4.a.1, Appendix B, limits the dose to the
total body or any organ resulting from the release of radiciodines and
particulates with half-lives greater than 8 days to less than 7.5
mrem / quarte r.

\- 4.4.2.3.2 Methodology

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 factors are used and the total dose reflects only those pathways
that are applicable to the age group. The symbol (X/Q)g represents a

depleted (X/Q) which is different from the Noble Gas (X/Q) in that

(X/Q)g takes into account the loss of iodines, 8 day particulates and
tritium from the plume as the semi-infinite cloud travels over a given
distance. The dispersion factor, (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
sector. The equations are:

,
. .

|

!
*

l

|O
:
1
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Inhalation Pathway

n

(DIE 8DPIT = (3.17 x 10-8) E Rit. (X/Q) D - Qi 4.4.2.3.2-1

Inhalation i"1

Ground Plane Pathway

n

(DIE 8DP)I= (3.17 x 10-8) I Rig. (D/Q) . Qi 4.4.2.3.2-2
i=1

Contaminated Forage / Cow / Milk Pathway

n

(D s8DP)'= (3.17 x 10~8) E R
, 17 (D/Q) . Qi 4.4.2.3.2-3

I
T 1=1

P- Total Dose

'% n
I 4.4.2.3.2-4DI&8DPD =

T z=1 T

where

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

All the applicable pathways for the age group ofz =

interest.

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

I from radioiodines and 8 day particulates due to a

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=
.

[ yearn /sec)

*
,

|

!
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.

The dose factor for nuclide (1) for pathway z toRig =

organ T of the specified age group. The
3

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

2 -see for pathwaysmrem -m' using (X/Q)g or
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)g =

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

|

The number of micro-curies of nuclide (1) releasedQi =

/ 'N (or projected) during the dose calculation exposure
k_, period.

i

; (a) Limited Analysis Approach

i
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 complience with the dose limit of

Technical Specification 3.4.a.1, Appendix B, for radiciodines and;
particulates by only evaluating the infant's thyroid dose due to
the release of radiciodines via the contaminated forage / cow / 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 gasecuo effluent.The

( simplified dose equation reduces to:

.

E[3.17 x 10-8 (p79) RiT * Q1 ) /0. 8 4.4.2.3.2-5DT = iodines
7-s,

- 42 -
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(b) Approach Selection Criteria

The limited analysis may be used in all cases to demonstrate
' compliance with the dose limit of Technical Specification 3.4.2.1,

Appendix B, (7.5 mrem /qtr) for radioiodines and particulates.

However, 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.

4.5 Dose Projection - Determination of Need to Operate Offgas Radwaste

4.5.1 Requirement

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

~'g effluents would exceed 0.2 mrad for gamma radiation and 0.4 mrad for
i beta radiation in a 31 day period.

4.5.2 Methodology _

The following calculation method is provided for determining the
projected doses.

91, D X 4.5.2-1PD = . .

x

91 D X 4.5.2-2PD = . .

B S
X

where:
.

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

current quarter (mrad)

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

current quarter (mrad)

Number of days in a quarter91 = .

- 43 -
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Number of days to date during current quarterX =

Air dose due to noble gas gamma radiation during the quarterD =

Y to date (mrad)

Air dose due to noble gas beta radiation during theD =

quarter-to-date (mrad)

A formal dcse 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 projected to be
o.perational 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

f' 3 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.

--

4

O

V
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5.0 ,4,0 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 from uranium fuel cycle sources be limited to 125 mrem to the
total body or any organ (except the thyroid which is limited to 175
mrem). 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 caly 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,
respectively, i.e., quarterly doses exceeding 3 mrem to the total body
(liquid releases), 10 mrem to any organ (liquid releases), 10 mrads
equivalent gamma air dose, 20 mrads equivalent beta air doso, or 15
mrem to the thyroid or any organ from radioiodines and particulates
(atmospheric releases). The dose evaluation includes dose
contributions to a maximally exposed real individual from the calander

[) quarter in which the quarterly limits were exceeded in addition to
's / 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 from 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 Liquid Releases

For the evaluation of doses to real individuals from 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
6stimates of doses to real individuals by providing data on actual

. .

measured levels of plant-related radionuclides in the environment.

.

s
\-
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5.3 Doses From Atmospheric Releases

For the evaluation of doses to real individuals from the atmospheric
releases, the same calculational methods as employed in Section 4.4

*

will be used. In Section 4.4, the total body dose factor (K ) shouldi
be substituted for the gamma air dose f actor (M ) to determine the1
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 of food (e.g., milk,
meat and vegetation). Data obtained from the latest land use census
(Technical Specifications Section 6.2, Appendix B) should be used to
determine locations for evaluating doses. Also, the results of the
Radiological Environmental Monitoring program will 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.

5.4 Doses from Direct Radiation

Because 40 CFR 190 requirements include consideration of the offsite
dose contribution from direct radiation, an estimate must be provided,

,

in the evaluation. Direct radiation dose contribution from turbine'-

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

.

9

4

s 2

Y|
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TABLE L-1.

.

Maximum Permissible Concentrations in Water in Unrestricted Areas
1 i i

delide MPC(pCi/al) Nuclide MPC(uci/ml) Nuclide ,
MPC(,uC1/m3 ),

*

H-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

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

Mn-54 1 E-4 Y-93 3 E-5 I-130 3 E-6

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

Ta-55 8 E-4 Zr-97 2 E-5 I-132 8 E-6

Fa-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

Zn-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 Ea-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

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

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

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

Sr-91 5 E-5 Te-129m 2 E-5 U-167 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, Column 2.

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

with radioactive half-life less than 2 hours'.

.

.

..
.

.

Ref. EDS @ Computer Code RG 109 Version 2, Rev. O, Date June 11, 1982
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Os
iNy t AUN#{NI AL 8 A f 4W4 Y.305t C0gvta s t04 F ACf nRS F 08 L10013 DISCNaasts

PAIMWay P0fAMLE Waf(R 4G( G40up - aDJLI-

NUCLIDL 0mG4 N OO SC F A Cf0R t m*C m/He pee Oc t /=L3 .

. . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
pqqr Lgygg (Hya0tD KIDNEY LUNG &l*LLI % KIN f3Ja( 1C17

H.---J !. 4.m 3r -01 4.83f-03 4. 4 3C - 31 4.93C-31 4.P3"-01 3. 4.635 31
C---14 J. C. O. O. O. f. C. 7.
F = == ld S. 1. r. J. O. !. *. ..
Na--24 6.14f- t 6.18r - S t 6.lar-01 6 18C-61 6.18'-01 6.160-01 L. 6.16.-;1
p.-.12 3. 1. C. S. F. f. *. O.
Co. 51 0. 3. 6.91r.f3 2 55C-03 1.54r.C2 2 91?.00 *. 1 14r-20
MN-*54 0. 2.99!.31 C. 6 23C.30 f. 6.41f.61 0. 3.99r.03
mN .- $4 1. 7. O. S. C. 3. 4. w.
FC==55 J. 3. C. 1. O. O. O. *

.

r!--59 1.93r.Cg 4.5 3r .01 C. .
* 1 27f.c1 1.51!.02 3. 1.74:.01

CO.=57 9. 3. 3. G. D. C. *
. G.

CO. 5a J. 3.3 y .?3 3. C. O. 6.80t.31 1. 7. d 2 E . M
CO--6? 5. 9.44!.3J C. O. 3. 1.85[*02 C. 2 1Fr.;!
NI--63 c. S. O. O. 3. 6. ;. O.
NI--65 3. S. C. 3. S. C. J. 4.
CU-.64 2. 4. O. O. C. f. !. ..

IN--65 2 21r.C1 1.3 40 ** 1 S. 4.71E.01 c. 4.440 01 3. 3.19f.21
2N-=61 3. C. 7. J. O. O. 3. 3.
pe. 92 3. ?. J. * O. J. ?. 3..

88--43 1. i. C. O. O. C. *
. G.

BR--N4 3. O. C. O. O. C. ?. 3.
8P--95 3. " . . G. 3. 1. C. 7. C.
e9--96 ?. 3. 5. 3. O. O. 3. 3.
#b--84 C. J. O. P. C. C. J.

*
.

R9--19 1 3FE+03 2. f. t. 3. 2.20!.02 P. 3.94!.01
KR-93M 1 3. C. C. 3. C. C. J.
54--99 f. O. *. C. O. O. 2. 3.
SP--*! 1 77!.?4 6. C. C. O. 1.22C+33 1. 4.74C.L3
SS--9& 3. S. ?. 3. O. . *. 5.

*

Sa--92 3. 3. 5. C. C. O. J. J.
Y---93 c. O. ?. C. C. C. *. ..

v--914 7. 3. P. 3. S. f. 4. 3.
T---91 3. 3. 2. 1. 3. O. C. 2.
Y---92 0. 3. 3. C. C. 3. 3...

f---93 3. J. ?. C. C. C. 2. 7.
28--95 1 33!-71 4.40E-C2 1. 6 94C-02 C. 1.43?+02 0. 3.30*-12
2R=-9F 3. C. 9. O. C. O. C. 3.
Nm--95 S. 3. 3. e. f. 3. C. O.
NM--97 *

. 7. C. 9. O. C. 7. J.
MO--99 6 11C-34 1 11r.c3 c. g.52E+C1 s.46r-04 2.66E+01 0. 2.14C+20
TC--99 3. 3. 1. D. C. O. O. C.
TC-99M J. J. C. O. C. O. C. 3.
TC -LC f J. 2. D. C. c. ?. S. 3.
RU-133 *

. C. f. O. O. O. 3. 3.
RU-1*i 3. 3. C. O. O. O. 4. 3.
8U-i36 0. O. C. O. O. O. 1. 2.
RM113M 1. . O. O. O. C. O. 3.
AG1144 7. 32 C- 01 6.770-01 ?. 1.33C+00 0. 2.760+C2 0. 4.32C 1

as-11C 0. G. C. O. C. O. C. 3.
th-122 9. e. O. O. O. O. On J.

$9-124 1.26!.41 2 3PC-21 3.050-32 0. 9.78t.00 3.5FE+C2 0. 4.98I*Ci
SM-125 9. C. P. O. O. c. O. C.
TE12% 0. C. O. O. O. P. J. 3.'

TE12iM 1. 3. C. 3. O. C. 3. J.
TE-127 0. S. e. 3. S. P. O. J.

BASIO ON 1 UCt /stC R!LEast RATC or EacM ISof 0PE IN O!SCMARGE FLOW OF 1 CC# SCC WITM NO A00 tit 04AL Ott utt 34

..

.
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%
\

CNy t4 0NMENT AL 8 ATMw AT-00SC C09tC45104 F ACTORS F 04 LIOJ 1) DISCM48GC5\
AGE GR 1U* - A00L F

#ATHWAT - POTABLE WATCt

*

NuCLIOC 0esA N OOSC rA CT0m EmeCpfwa PER UCI/4tl

............................................................................................
?ONC LIVER TMT4010 KIONET LUNG E!*LLI SMim TOT 4L 3 33r

TCt244 3. ?. t. 6. f, . 7. r. . 3.
*

ff=129 9. 3. O. 3 C. C. 3. *.

TCl314 1.57P+21 2 25!+G1 7. 37t + 0 3 3.45C+01 C. 5.9 3C + 0 0 0. 1.29f.L1

TC-131 2. O. C. C. O. P. C. 1.

TC-132 c. . C. C. C. C. 3. J.

1--129 9. 4. O. 9. O. C. O. G.

1.-:33 1. 9 O. C. C. O. ". 3.

I--131 0. 3. O. O. O. P. 3. v.

9. C. C. O. ?. *.*
I*-132 C. .

I--133 1.0%r.3g 1 04t.23 2 70f+02 3 2C +00 C. 1.65'+C0 C. 5.59*-31

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

I--13% 6. 34 C - 3 3 1 6ft-02 1 10C+00 2 68!-02 5.45C-39 1.89f-02 ?. 6.16'-33

CS-134 2 86f+C2 6.60!.02 0. 2 20C+02 7.31E+f t 1.197+01 3. 5.56:*;J

CS-135 5. O. C. 7. O. C. G. 3.

Et t M4 S. O. G. O. O. O. G. 3.

aC-135 G. C. C. C. C. C. D. J.

Er1334 9. O. 1. O. 3. f. J. 3.

80-133 C. C. O. 3. S. O. . *.*

EC131m 3. ?. C. D. O. '. 3. e.
6. J.*

CS-136 0. G. C. O. O. .

CS-137 3.6ff+32 5.J2r.+3 2 C. 1 70 +02 5.66t+61 9.78E+0C 0. 3.29t+02

CS-134 J. 3. O. O. O. O. J. J.

84137M 0. C. C. O. O. P. P. 3.

84136" 0. C. C. O. C. 3. C. G.
?. J.*

54-139 0. 3. C. O. O. .

84-143 8.25? + 01 1 37C-01 f. 3.53C=C2 5.940-02 4.13C+02 3. 9.41E+Ca

- B A -141 4.13t-32 2 790-02 ?. 1 29T-02 0. 1.06f+C2 J.85!-03..

Sa-142 3. L. C. ?. O. C. 7. 7.

LA-143 0. O. C. C. O. S. 3. C.

fg LA-142 S. 3. S. 7. O. C. O. 3.

i ) CC-141 C. 3. C. O. S. C. C. 2.

'%/ Cf-143 3. J. 3. G. C. C. C. J.

CC-144 2.23?+3C 9.340-01 C. 5 54t-31 C. 7 55C+C2 :. 1 23:-01

PR*143 3. 7. O. 3. C. C. 3. J.

PP-144 0. 3. O. 3. S. P. 3. ,.

PR144n 3. O. C. C. C. C. 3. *.
1'

NO-144 0. 3. 4. 3. S. O. ..

NO-147 6. S. C. O. O. 8 O. .

W-=147 6. J. O. 2. C. O. 3. 3.

NP-239 3 231-33 3 27t-34 . 9.04E-04 6. 5.42f+01 :. 1 63*-34

* PU+239 0. O. :. O. O. C. C. 3.

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

PA-231 *. C. C. O. O. O. J. J.

AC=227 3. 3. C. 3. O. C. 3. 3.

TM-227 3. J. C. C. 3. C. 3. 3.

RA*223 S. S. C. O. O. 3. C. 3.

TM-231 9. G. C. O. S. 2. J. *.

FR*223 0. G. C. 3. O. O. O. 3.

AT*219 9. 3. O. O. O. P. J. s.
'.

#Na219 3. 9. C. O. O. D. *.
81-215 O. O. C. C. O. O. G. '.

*

#0-215 8. 3. O. 3. O. O. 3. J.

PP*211 0. O. C. G. O. C. O. 3.

58-?11 9. 1. O. O. O. C. O. a.

PO*211 0. 3. 3. O. O. C. C. 3.
*

TL-207 0. c. o. O. O. f. D. .

BASE 3 04 1 UCt/SEC RLLC ASE Raf t OF C ACM ISOTOPC IN DISCM ARGE FLOW 05 1 CC/SEC WIf4 NO ADDITIONAL DILuflov
- .

.
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TABLE L-2 ass 04/2,+

(cont.)
-

%

U ). t wyt a0=m mtat pat *wav-00sr ConvCas104 ract0Rs 70a Lioulo OtsCMasitt

est4 war - ratse warte risw
AGE snoup - 40JLt

MU LIDE OA GaN O9 5E F aC T0a $rntm/Me pga UCligt) =

. . . . . . . . . . . . . . . . . . - - . . . . . . . - - . . . . . . . . . . . . . . . . . . - - - . . . . - - . . . . - - . . . . . . . . . . . . . . . . . . . . . - . . . . . . .
R34t LivEt THYR 310 (t04C9 LONG GI LLI SM t h TafaL 933f

g---.4 1 4.52r.C2 4 52E-02 4.52C-C2 4.52F-CP 4.52f=02 S. 4.52 -32

Ca*-14 3. 2. 3. S. O. f. L. J.

r.--14 3. 3. f. O. O. C. 9 3.

Na--24 1 26C-03 1 26 -?3 1 26C-0 3 1 26*-03 1 26C -C 3 1. 26E + C 3 3. 1. 2 6C- 3 3

.. 32 5. a. O. O. C. O. G. O.

Ce==51 3. 3. 1 19f-01 4.3*f-02 2.6 4'- C 1 5.COC+01 3. 1. 9 9 t * 1

MN..%4 C. 4.57C.02 C. 2.55! .c 2 C. 2 63r .0 3 G. 1 64C+42

* N . - 5 d- G. 3. S. 3. a. G. O. 2.
3.S. S. 3. C. *,.*FC-.55 G. .

rC. 59 1 74r+32 4.19t+32 C. 3. 1 17r+02 1 40C+03 1. 1 51:+32
0r--57 J. 3. O. C. D. C. 3. 3.

09. 59 9. 1 62r+C1 G. C. C. 3 24r+32 0. 3.53!.31

3. G. 9.6cE.42 :. 1 13!+02Co--61 J. 5 11E+S1 0.
*

3. 1. O. d. J.
NI.=43 3. a. C.

?. C. 7. 3. ?. C. 3.
.

**I.-65 .

CU--64 G. C. C. 2. S. C. ?. J.

24--65 4.51 C +a 3 1 44!+:4 ". 9.60*.03 C. 9.04E+03 C. 6.49*.13
f. 3.*

74.-49 4. 3. 3. G. C. .

em--92 3. ;. 3. P. T. C. 1. S.

88.-63 0. 9. 3. C. c. C. 3. 4.

Be. 44 3. 3. C. s. C. ?. J.*
.

94--85 4. J. !. 2. ?. P. C. 3.

95--86 3. 2. c. 3. C. O. O. 3.
en..S+ 1. 3. C. c. C. f. C. O.

44--99 3.P6t+33 5. c. J. 7. 6.19f+02 7. 1 11!.32

up.43M 9. O. C. 3. C. C. J. J.

SR--** J. 3. 2. ?. C. c. 3. 3.

SR==9J 5.52C+?4 3. O. 3. O. 4.itt+03 O. 1 4Ar+34
!R--91 0. 3. O. C. O. 4. 3. 3.

P. O. f. O. O.*
34--92 3. 1. .

A) Y---9; 1. 3. G. 1. 3. O. J. J.3

1

j v--91= 0. e. 9. 3. O. a. O. 3.\
T---91 0. 2. ;. C. 6. C. J. O.

C. O. C. C. :.*
T--*92 3. 2.- .

V---93 3. 2. f. O. C. C. O. 1.

28--45 1 52 C +"1 4.44t**3 6. R. 35C + 00 0. 5 11r+04 0. 4.54E.33
7. J.*

28--97 3. 3. 3. 3. O. .

9 8-= 9*. 3. C. c. C. O. C. 3. C.

N9-=97 3. O. C. S. O. P. G. :.

M0-.99 1. 37f-e 4 1.665+*C 7. 3.7PE + 0 0 1 90E-P4 4.09C+3C C. 3 21*-31
TC.-99 4. 3. J. C. O. c. O. 3.
TC-994 4. 3. 3. 3. O. O. 3. 2.
TC-141 1. O. O. C. C. D. 3. 3.

3. O. C. 4. J.*AU-133 G. 3. .

SU-135 O. O. S. 3. O. C. C. 3.

#U-106 3. 5. c. G. O. C. 4. J.

eM1034 0. 4. O. C. O. O. 4. C.

aG1134 1 72C.01 1 5 9C-31 0. 3 127.-01 0. 6.49t+01 9. 9.43E-02

aG-113 3. O. O. C. C. S. O. O.

SM-122 6. O. C. O. O. C. 3. C.

Sa-124 1 23E+G3 2 26C *2 2 90f-03 0. 9 32f-01 5.40!+01 0. 4.74!-J1

58-125 0. 3. c. O. 6. C. O. O.

TE1254 3. O. C. S. O. O. C. O.

ft127m 0, a. S. O. C. c. 1. 3.

it-127 0. 3. 3. O. O. C. 9. O.

Sa%CO 04 1 UCI#1EC RCLE AST Raf E OF EaCH IS0f0pt IN DISCMaRGE Flow 0F 1 CC# SCC wtTM NO a00tTt09AL DILUTION

.

.
.

.
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TABLE L-2 n3raer2$.

(cont.)
*

E Nv l4 04ME4f AL P A T4W4 7-00$! C04 WE RSION F AC TGRS FOR LIQUID DISCMARGE S
J

4DJLTAGE GROUP -

PAf4WAY - F 4C SM WATER 8tS4

NU*LIDE O* G& N D0$C FA C70R 6 M4EM#Me PE R UCI/ML B
.

83NE LIvte fMfR310 NfD4Er LUNG GI-LLI SM !N TOTAL $33f

TE1299 2. G. O. 9. C. ?. O. 3.

TE-1** 0. J. O. P. O. f. 1 G.

TE131d 1.25C+01 1 91C *G 1 5.92r.03 3.10f * S 1 C. 4.7FC+00 1. 1 04t.31+

fE-131 J. 2. O. S. S. ?. 3. D.

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

t==129 3. 1. 9. . O. C. c. 3.

3--13C 0. 3. O. O. O. C. O. J.

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

3--132 0. C. t. O. 3. c. !. 3.

1--133 3 57E-33 e.21r-03 9 12e-51 1 0%*-02 8. 5.54E-03 0. 1 891-03

3--134 e. O. O. C. O. C. C. J.

1--115 1 12* 35 1.33C-05 6.46E-09 3.90E-C6 1 17r-f6 2 41E-07 0. 4.58I-06

CS-134 5.91E+C4 1 41**C5 0. 4.55C+34 1 51r 04 2 46C+0 3 3. 1.15C.35

CS-135 c. J. O.* 0. C. P. 3. 3.

IE135" 3. *. C. C. O. '. C. 4.

EE-135 . J. C. O. O. O. D. J.

IE1334 C. t. 3. D. f. C. O. 3.

ur-133 C. C. C. O. O. G. 1. G.

O. n. f. C. 3. 3.*
NE1314 C. . J.O. O. D. 3. *.*
CS-136 3. .

CS-137 F.64E+C4 1 35C+C5 C. 3.55t+04 1 1Rr*C4 2.02L+03 3. 6.84E+04

CS-134 0. 3. O. D. D. C. O. J.

sa13FM O. C. C. O. C. O. O. J.

841344 4. 3. C. O. O. C. O. 3.

94-139 ?. 3. C. 1. 6. 3. O. C.

94-142 2. 2% r +01 3 82!-32 6. 9.67I-03 1 63F-02 7. 69 E + 0 2 0. 1.4eC+03

84-141 3 63E=*) 2 4 5C -0 3 . 1 14E-02 C. 9. 37 E + 00 3 2.78;-34

Rs 142 3. 7. . 5. O. O. C. O.

La-14; 3. :. C. O. 3. C. D. 3.

LA-142 1. 3. f. C. C. C. 3. 3.
4. C. a. 3.*

'N CE-141 9. O. *. .

I CC-143 C. 3. 3. C. C. O. C. O.

.b/ CE-144 2. 21'.-31 9.5 6r-0 2 C. 5.67!-02 C. 7.72E+01 J. 1.23!-02

PP-143 S. 1. C. P. 3. C. O. J.

PW-144 1. *. O. C. C. 3. J. de

Pn1444 9 C. 2. C. P. C. O. J.

NO-144 *. 3. 4. O. O. C. C. O.

40-147 4. C. C. 3. O. 3. S. J.

W--147 C. J. S. 3. D. O. J. J.

NP-239 6.* F E-3 4 6.64C-05 c. 1.26E-04 p. 6.03C+00 C. 2 43C-0*

* PU-239 0. 1. O. 4. O. C. 3. Q.

U--235 4. J. J. O. O. C. J. de
O. 3.*

|
l PA-231 a. 3. C. S. D. .

AC-227 0. 3. G. O. C. S. 2. J.

TM-227 C. C. ?. O. 6. C. O. D.

pa-223 0. O. C. O. O. O. O. 1. ,

TM-231 9. C. C. C. O. O. C. J.

FR-22) ?. 3. O. O. C. D. J. J.

AT-219 0. 1. O. 3. O. C. J. O.

Ret = 219 9. 1. O. O. 6. O. O. O,

81-215 6. O. O. 8. C. c. J. 9.

PO-215 J. J. G. 8. O. O. O. O.

.
P8-211 0. 2. O. O. O. 6. O. J.

I 91-211 S. 1. O. 3. 6. D. 3. J.

PO-211 0. O. C. O. C. C. O. O.

TL-23F S. 3. 8. 8. O. O. 3. D.

|

gaSED 04 1 UCl #$EC RCLE ASE # ATE OF EACH ISOTDPE IN DISCMARGE FLOW OF 1 CC/SEC WITH No A00ti!0 gal D1LUT104
i

\
: . .

l
. e

,
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''#''##'*
TABLE L-3

O
k / EkflR044t4TaL PATHWav-DOSE C099tRSION F ACTORS F OA Lieul) DI SC MA RG E S

pat 4W47 = L4EC SMDRELI4! DEPOSITS Ast 64 00* = AbuLT

kWCLIOC 0W644 00 SC FA CT0m imRtm/MA Ptn UCI#nL6 .

R 3 4' Ltyta TMya0!D E104ET LU h6 61-LLI SE le 10146 0037

M----3 3. , 3. ?. 9. O. C. 8. 6.

C---14 9. 3. O. 8. O. c. O. O.

F=--14 4. 3. O. O. 9. O. 6. 9.
94-=24 1 66r 02 '1 6 6C-0 2 1 6&E-0 2 1 66?-02 1 66r-02 1 66C-02 1 93t=*2 1 661-02
P.--32 3. 3. 4. 9. O. 6. S. 9.
CA*-51 A.33t-33 4.30t-93 m.30t-43 4.300-83 9.300-83 a. 30 t-03 9.stt-e3 a.38t-33

mm--54 2.48t+04 2 44C+00 2 4pt+00 2.4AC +00 2.48t.00 2 48t*00 2.91E+00 2 44E+00
MN==S6 0. O. O. f. 9. 6. 8. 8.

FE--SS 1. 1 O. 6. O. O. O. O.

Ft 59 4.875 +31 4.877-01 4.0ft=01 4 87t-01 4. tit-81 4.8FE-81 S.72C-01 4 8FE-01
CO--SF 0. 6. 3. O. C. C. O. 6.

CO--Se 6.7Ft=31 6.7 7 =01 6.77t-41 6.7?t=01 6.7FC-01 e.7FL*01 7.94C-01 6.7FE-01
CD--60 3.460 61 3.46r.01 3.n6t.01 3.e6C+01 3.86t+01 3.86t+01 4.54C+01 3.86t+01

41--63 6. 3. O. O. O. c. O. 3.

al--6S C. C. O. 4. 6. 14 9. 3.
CU--64 0. O. C. O. O. D. 0- 0.

24--65 1.34C.00 1 34*+15 1 34t+00 1 34t +et 1.34E+00 3 34E+00 1.54E+00 1 34t+60
24--69 4. P. 8. 6. 8. 6. J. 3.
R8--42 J. 9. 1. O. 8 S. O. 3.
ma--43 0. 3. C. O. O. O. 9. G.

88--84 8. J. C. O. 8. O. O. 3.
e4--45 0. 9. c. 6. e. 8. O. 3.
98--86 6. 7. O. 3. O. C. 8. 8.

49--44 3. O. 3. 6. O. 6. O. O.

On--89 3.A&!-SS 3. 8 6t - 0 5 3.860 05 3.86C-05 3.86E-05 3 861 25 4 4DC-05 3.86!-35

Ep-434 3. O. C. O. F. O. O. 8.

SR 4+ 3. 3. c. O. O. C. 9. O.

SR--90 9.63r-83 9.60E-03 9.60E-03 9.60E-03 9 6CF-03 9 60E-03 1 13C-02 9.60E-03
SR--91 0. 1. 9. O. O. O. O. G.

St--92 0. 3. 8. O. 8. O. J. O.

T===93 S. 4. J. C. C. O. O. 9.

T--914 6. J. 3. 3. O. O. 3. O.

T---91 9. 1 9. 3. O. O. 6. G.

/''N v---92 3. s. 6. 6. 4. O. O. 3.

( j v --93 . c. 6. e. o. c. .. 3.

1 _/ 28--95 9.63f-01 9.6 F -31 9.63C-01 9.63 -01 9.6 3E -01 9.63t=01 9.S4C-01 9.63C 01
24--87 6. J. J. 3. 6 9. O. O.

NS--95 0. 3. C. P. O. O. O. J.

k9--97 9. a. 3. 4. r. D. O. 3.

no--99 1 11t=32 1 11C-32 1 11t-02 1.11C-02 1.11[-02 1.!!L-92 1 0SC-02 1 110 02
TC--19 3. 3. D. n. 8. O. O. O.

*

TC-994 3. O. 5. 9. 8. G. 3. 3.
* 1. 6. O. O. 3. O.TC-131 f. .

80-103 L. J. 3. 8. 4. 6. G. 8.

AW-1JS ". J. 1. 8. C. O. 3. S.

AU-104 4. J. O. 8. O. 6. 9. 3.

eMl33M 0. G. 4. 8. O. O. 3. O.

ast10M 6.210 03 6.2t?.GO 6. 28 t + 00 6.21C+00 6.21t+00 6.21E+00 F.2SE+43 6.21E*J3
AG-113 0. 6. 9. 3. O. f. O. 9.

Se-122 1. J. C. 6. O. 6. 9. 6.

58-124 1.0F!+4J 1 37!.03 1.cfr.00 1.07t+00 1 0Ff+0C 8 0Ft+0e 1.25t+00 1.0FL+00
SS-12S 1. 3. 9. O. 9 O. O. 9.

TE12%m 4. 3. 3. O. 6. 9 O. J.

Til2FM 0. 3. O. O. O. O. 8. O.

tr-12F 9. 1. 3. 1. O. O. 9. J.

84 SED og 1 UCIf SEC AELE ASE DATE OF t aCM ISof0PE IO DISCMARGE FLOW OF 1 CC# SCC WIIM N0 400lII0m4L DILuf104
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1

suses29.
TABLE L-3_

(cont.)
.

Lieu 13 DISCHAR6ts
Cuvla0ent41&L *&T4WAT=005t CDetteSION F ACTems FOR

AGE SAOUP - 40utf
PAT 4W47 . Ltut SM0mtLigt SCPOSITS .

8R Gau OmSt FAC1SA (MetMfHh PER UCl/ML8

. ............ ............... ......-.... ~ ...........................................aWCLTDr

* BONF LIVER TMTA380 E104tT LUNG Sl*LLI SL I N TetAL 833f
e

TC1294 ''O. 8. 8. 8. 9. C. C. 3.

Tt*129 8. G. 3. S. 9. 6. 8. C.

1E1314 3.C2r.32 3.02r-02 3.42t*02 3 02f-02 3 02t.32 3 82t.02 3.&7t=02 3.32!-;2

TE=131 3. 3. 8. 9. 9. O. 6. O.

TC.132 3 O. 8. 8. 8. O. C. 3.

t.-129 9. 9. 8. S. 9. C. O. 3.

1--130 0. C. 8. 8. 8. O. 3. O.

f. 131 9. 6. F. S. 9. T. O. 3.

t.-132 6. 3. 8. S. 8. C. O. 2.

I. 133 3 64*.03 3. 6 m!-3 3 3 687 03 3.68!.03 3.Est-83 3 64t*03 4.4TC-83 3.6et-c3

1-.134 3. 3. O. O. 8. O. O. 3.

1.=135 2.9? t-t 3 2.9Ft*03 2 97t-23 2 97C-9 3 2 97E*G3 2 9FC*03 2.54f-03 2.97!-33

CS-134 1 23!.31 1 23t+31 1 23t +01 1 230 91 1 23t+01 1 23C+01 1 44t.01 1.23:+31

0. O. C. O. O.

* dS*135 9. 3. 8.

EC135m 3. 3. 8. 9. O. 8. O. O.***

Et-135 8. J. 4. 8. 8. C. c. 8.

RT1334 3. 3. C. O. 9. f. G. 3.

St 133 3. C. a. 9. 8. C. f. 3.

3:1314 9. 1. 4. 9. O. C. O. 4.

CS-136 8. 3. C. 9. 9 C. 6. Ja

CS=137 1 45f+01 1.S St +31 1 0 5t +"1 1.05:*91 1.tSI+01 1.SSt+81 2.16t+01 1 85E+01

CS-139 3. J. O. Se D. f. 3. 4.

841374 9. 3. 3 ?. 8. 9. 3. 3.

34136M 8. O. O. 6. C. O. O. 4.

SA-139 3. 3. C. 6. F. 8. 3. 3.

34-140 3. 34'.0 1 3 34t.31 3 34t-G1 ,3.34t-81 3 34t=81 3 34!-01 3. cst-01 3 34t-31

3a-141 2 44'-02 2 44t.32 2 44!.02 2 440*82 2 44!-02 2 44t-02 2.750 02 2 44t-02

08-142 3. S. O. S. 8. 3. C. O.

N L&=14: 9. O. O. 9. 8. 3. D. J.

LA=142 3. Je f. B. 8. C. 3. J.

Ct=141 3. 2. B. O. C. C. O. C.

Ct=143 3. C. O. f. .
S. 8. 8. 3

CC-144 2.32t-L1 2 02C.C1 2.C2t=01 2 02!.81 2 02!.01 2.02t=01 2. 33 t-01 2 82C-31

P#=143 1. 3. O. 3. 8. 9. 3. J.

PA-144 3. J. 6. 3. O. C. C. 3.

PS1448 c. e. O. 9. 9. C. 3. 3.

#0-144 8. 3. C. 8. C. C. J. 3.

20-147 8. 3. 8. 8. S. 9. 1. 2.

W--147 9. 4. C. 3. O. G. O. 3.

8pr*239 2 46t 03 2 8 6r.03 2 86t=03 2 86t.03 2 9 6t.0 3 2.8 6t-0 3 3. 31C- 03 2.86!-33

PU-239 3. 3. 8. 9. 8. S. G. J.

U--235 3 9. 8. S. S. 8. C. C.

P8-131 9. G. C. C. S. O. 9 G.

AC-227 f. 8. S. 9. 9. C. 3. 3.

TM-227 3. O. C. 6. 8. 6. 9 3.

84-223 8. 8. - 8. 9. 9. O. C. O.

TM*231 8. 3. C. 8. S. C. g. 8.

FA-223 9. 8. 9. 3. 8. 9. C. 8.

AT.219 8. 8. G. O. 8. 8. 5. J.

RN=219 9. 4. 9. 8. 3. 8. J. J.

SI-215 8. O. C. 9. S. 8. 9. J.

PO-215 8. 8. 8. 3. 3. O. O. 6.

PS-211 3. 4. O. 8. 9. O. 4. J.

Sl*211 ?. 3. S. 9. S. 6. O. J.

PG-211 3. 3. C. 3. 8. 8. 8. 2.

TL-237 s. 8. e. se e. o. O. J.

1 CCistC s:T4 =0 a00 r:0=at 0 Lur:3g
- . easto on 1 UCt rstC a:Ltast tatt or CaCn Is010Pc In otscisaast * LOW eF

.

.

.
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TABLE L-3
(cx>nt . ) ess:4s2p.

I

Q)

CWWla 044f 414L Paf 4Waf-00$t CP9WCRS804 F AC TORS FOR LIGul3 DISchan&ES *

PAT 4da? = SwinM14G A6C SECUP - A0 ULT

buCLlor 0asa4 DOSE FaCf0R teetmina ett UCIsmL3
...... ....................................... .................. ............. ......

00Nf LIV [9 IMTN010 RIOmtf Lums . Gl*LLI ski m TOTAL esaf

M====3 C. C. f. J. O. C. 3. 9.
C==-14 9 9. C. S. 6. F. J. J.
F==-14 9. 4. 3. O. O. C. O. 3.
ma**24 1.?tt+01 lef9C+dt 1. tee *01 8.78t+0! 1 76f*01 1.74C+01 8. 1.78t+0!
P.. 32 3. 9. O. 6. 6. C. C. O.
C# --SI 1 19E-C3 1 19(-01 1.19f*01 1 19:=91 1 19F-01 1.19f-01 9. 1.19t-31
24 -54 3.43r+90 3.4 3C + 0 0 3.4 3E +00 1 4 3C +0 0 3 43t+00 3.475+00 0. !.43E+F0
R4--56 C. 3. " C. S. P. C. S. 3.
Pt.*SS J. J. C. O. 9. O. 3..

FC==%9 9.f 2t +C 0 S.32E+30 5.02r+00 S.'2t+00 S .C it +0 0 5. 02t+ 0 0 9. 5.02E+30
CO--Si 3. i. 6. 3. O. 8. O. 8.
Co--50 4.Itt+3G 4.11t.in 4.Itr+03 4.11t+00 4.Itt+Ca 4.1tE+00 0. 4.11E+00
CD**6: 1.C $ T +31 1.05t*31 1.0SF*01 1 0SE*01 1 0$f*01 1. 0 SE + 01 0. 1. 0 5E +41
hl-*63 6. 9. C. P. 6. 5. O. 3.
at==45 J. 7. C. 9. C. f. 3. O.
CU-.64 9 1. C. O. O. O. O. 3.
2N==65 2.St r +0 4 2.51T +0 0 2.S1E*00 2.51t+00 2.51[.00 2.S1E+30 0. 2.51E*00
24-*69 S. O. G. O. 9. O. G. 8.
94--92 3. 4. O. +. O. G. . O.*

ca..e3 0. 3. C. J. 6. C. J. J.
DA =44 3. 1 2. 3. 6. G. C. 3.
89**e5 O. 9. O. J. O. 3. O. O.
AB -86 3. O. O. O. O. C. f. G.
88--84 0. 4. C. 1. C. C. O. O.
as-*t9 1.35'-3 2 1 0 5C-; 2 1.0St-02 1.0Sr.02 1.OSt-02 1.0S!*02 0. 1.0SE-02
58 434 9 1 G. S. O. 9. 3. O.
SR-+89 1. C. . C. O. S. O. 3.

*

SA-*9: 1 23r-03 1 230-03 1 23E-03 1. 2 3C -0 3 1. 2 5t = 0 3 1. 23 C -C 3 3. 1.23E-03
O SP=-91 1 3. O. O. S. O. O. 3.

) 19-=92 1. J. O. O. O. O. 3. O.
i, _/ 7=-*93 3. 3. a. O. 6. O. 3. 3.

T--914 J. *. 2. J. 8. O. J. G.
V---91 3. 3. 3. G. O. O. 3. 3.
T***92 3. +. 3. O. 9. O. 9. O.
T*--93 0. i. J. O. C. C. O. J.
28--15 3.43*+50 3.43r+c3 3.45f+&O 3.43 +00 3.43E+00 3.43E+00 0. 3. 4 3C + 0 0
2R=-47 9. 3. C. 8. 9. O. 3. 4.
49--15 3. . C. 1. O. O. O. 3.*

WA--if 2. i. J. C. O. O. O. 3.
no--99 5 49f=01 S.4aC-St 5.48C-01 S.48t=01 S.4DC-01 S.40E-01 8. S.481-01
TC--99 0. *. 9. 3. C. f. C. 3.
TC-99m J. J. 3. s. O. C. 3. J.
TC-131 3. O. C. c. O. O. 2. 1.
au-ass t. 3. . a. e. 6. S. O.
RU*;3% 1. ae . 3. C. Q. Q. Je

*

8u-146 3. 3. Q. Je f. C. J. 1.
RM13)N 3. s. i. O. P. C. 1, ).
8G113" 1.t'r+bt 1 120+;1 1 12f+01 1 12C+61 1 12C +t 1 1 12t+01 9. 1.12E.41
a r..t t s . ,. L. G. 3. C. 3. G.
SP-122 ?. 3. L. a. 6. 6. 3. 3.

8.I'(.00 e.22E+00 8.22C+0C n.22f*00 e. s.22i+33SA-124 9.22f+00 4.22;+G0 t
Sn-125 3. 5. t. 1. C. e. J. J.
TF125m S. t. 3. 1. C. P. 3. a.
fft2tn 3. ?. L. 1. C. S. 9. J.
If-12F 3. 4. f. 1. O. C. 3. 3.

Saiti 04 I UCIdSEC n!LE44[ #4TC 0F CaCM Isot0PC th DISCNaRGE FLOW OF 1 CC#SEC Wlin 40 a00lf tD4aL Ottutt34

. .
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TABLE L-3_ e3r04r29.

(cont.)

m

LleJI3 OlStuaRCts
tuvl40mgretaL *af wwaf.005! COTWERSISM FaC10as F ee

aSC GROUP - a0utf**

SWIRMING
.

PaTMW AT -

9#SS N D0SC F6C1OR (MRCnink Pts UClinLD
4JCLIDf

,004t Livte TNTROID R3DecT LUu6 St-LLI Sa lm *0f at so3v..

| tt129m 3. O. C. 3. 6. O. 1. C.

?!=129 9. G. 6. O. 8. O. C. D.

ftt31m 1.79t+0c 1.?st+31 1.75t+00 1.?SC+00 1.78t+C8 1.78t*00 C. 1 7s;.3:

ft-131 8. S. C. 8. 8. C. 9. C.

T[-132 1. 2. Se te S. O. 9. c.

t=-129 3. S. 9. 8. E. O. 3 O.

t=-13C a. 3. 9. O. f. 8. C. O.

1==131 3. O. O. 9. 8. 6. f. c.

t==132 C. f. t. B. 9. C. T. O.

!==133 2.19!.30 2 19t+43 2 19C+0C 2.19C *00 2 19f *C0 2 19 *04 3. 2.19E.33

l==134 3. O. O. O. c. t. O. *.
* *. O. 9. O. 1. O.

C5=l34 6.62f.00 6 6 2! + 00 6.62C+00 6.62C+08 6.62t.00 6 62C*30 3. 6.62;.3C
l*=135 9. .

C$al3% 3. 9. 8. D. S. 8. 3. 4.

stilig e. 3. 3.
g. 8. 4. 8. J.

S. 4.*

e al35 S. 2. P. S. 9. .

E!!338 1. 4. C. 6. 9. O. C. C.
r

at=133 9. 3. C. O. O. O. O. 3.

ut1314 4. 3. C. 9. S. 8. 3. 3.

CS=134 3. 2. C. O. 8. 8. D. 3.

I C5-137 2 24 ' * 3 C 2 29t*0C 2.20f +00 2 28C+00 2 20t+*0 2 2er+0C f. 2 28t.Ct

CS=13e O. 5. 9. 9. 9. C. 3. O.
i

ma1374 0. 3. C. O. 8. O. O. 3.

ma1364 C. O. S. 8. O. C. C. O.

44-139 9. C. 2. *. O. f. 3. 3.

Daa;4; 1 12f*3C 1.12t * 3 4 1 12[+0C 1 12C+C0 1 12'*00 1 12t*B0 9. 1.12!.30

f 34-141 2 97t=C1 2.9 FC-?1 2. 9 F C- 01 2 97t=01 2.gtr-C1 2.9ff-01 J. 2 97:=C1

84=142 t. S. C. C. 9. C. 9. 3.

% La-144 g. c. C. 8. 9. 6. 3. 3.1

La=let 3. *. O. D. 8. f. 1. 3.(
'

CE-141 ?. C. f. c. O. 8. 3. 3.

** 9. 8. J. 3.

Cr-144 1 967-61 1.96t=03 1 96t-C1 1 96t=01 1 96f-C1 1 960 01 0 1 96!-31
CC=143 9. O. 8. O.

##=143 8. 3. f. S. O. C. 4. J.

O. 6. 2. C. 3.

841a4# 4. O. C. 6. 5. P. S. 7.*

##=144 0. f. .
3.*

40-144 f. *. 4. C. C. 8. .

A0-147 8. C. O. O. 8. f. O. 3.

v--197 8. C. C. 8. 9. O. 3. 3.

4*' 239 5.441-01 S.4eC-01 S.44t-03 5 40!-81 S.4tt-01 5 49t=01 4 S.48!-31

PU-239 8. 9 3 D. 8. 6. 8. 9.

U=-235 C. O. 8. Ce 8. C. 3. 3.-
,

8a 231 9. 3. O. O. 9 8. O. 9.'

aC-22F 0. 3. C. t. e. S. 3. C.

TM-227 8. C. 8. 9. s. 8. 9. O.

00=223 C. 9 C. 9. 9. O. D. 8.

TW.231 3. c. 9. 8. O. C. C. 3.

F#=223 8. O. 9. 8. 9. F. O. 8.

aT = 219 8. S. C. 8. 8. O. O. 3.

44=219 C. 8. 9. 8. 9. 9. 8. J.

91-215 8. 3. O. 8. 9. C. 8. 3.

84-219 S. f. S. 8. 9. 8. O. 3.

PO*211 3. 1. 9. 8. 9. C. O. 3.

Of=211 3. 6. C. 9. 9. C. O. C.

PO=211 *. 3. 3. 8. 3. C. e. 4.

to-2st e. O. e. o. e. C. 3. O.

nasta em 1 uClistC acLtast mart or taen ts0r0PC in o Stuanst rLov er 1 CCistC vlin =0 asoittamat Orturrs=
.-

.
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. TABLE L-3 e3roer29. !
(cont.)

(mentounterat pafwwav-oest Couvrestem raCrops eos Lieut 3 ogsCuansts

earguar - searles att snoop - aouLT
,

seCLlot easau oost eaC7oa snaturne Pts utstata .

esst Lista tuvasto at0nty Luns st-LLI sash total sise >
,

m----s s. .S. e. e. e. e. a. s.
C---14 W. 8. 8. e. e. s. c. o.
r---19 3. 3. C. e. e. e. o. 2.
es--2. 3.ast+t! 3.e st +o t 3. e st.01 3.e st +e t 3.esr+et 3.est.ca e. 3.est.on
P---32 a. e. 8. e. e. c. c. c.
Co--51 2.55t-01 2.sst-at 2.ssr-c3 2.sst-et 2.sst-ci 2.sst-ol a. 2.sst-31
#4--s4 7.36 t +3; 7.36t.30 7. 36t *E O 7.365+4e 7. 36 t + et 7. 36 t + 6 6 3. 7.360.&;
#w--56 s. 0+ e. s. e. s. C. :.
et--55 3. C. e. e. C. . c. 3.
tt--ss 1.est+01 1.1st+01 1. cat +ct 1. set.o1 1.ser+ct 1. cat +ot d. 1.cer. 1
Co--57 s. 2. a. e. 9. c. a. c.
Ca--sa e.ser.oC s.se:+3e e. net +co e.coc+og e.ser.oc e.aet+co :. 8. set.c:
Co--6: 2 26t+ct 2.260 01 2 26 t + o n 2.26t +ol 2.26t+ct 2 26t cl o. 2 26t.e1

: st--63 s. e. e. - e. s. C. o. o.t 41--65 s. 3. 8. e. e. c. a. 3.
Cu--se 8. c. s. s. c. c. c. c.
2=--65 s.est es s.oo +es s.est+ee s.eec+es s.eet+co s.est.so c. s.oct.o2
2=--69 s- 9. c. c. s. c. a. a.
sa--e2 c. G. :. e. e. C. e. :.
no--os s. e. c. c. e. s. 1. c.
so--ee 3. 1. e. C. e. c. c. c.
at--95 s. 9. o. s. e. o. 3. G.
ed--e6 9. 2. o. 3. e. c. C. o.
en--9= e. o. c. e. c. r. c. c.
ed==99 2.2st-32 2 2sr=32 2.26t=32 2.26t=C2 2.26t = D 2 2 26t-e 2 ~. 2 26t=o2
44-434 4. O. 9. 2. e. O. C. o.
58--89 e. *. 2. 6. f. *. S. J.
s#--9; 2 65!-03 2 65!-e3 2,6 s t - C 3 2.65!-03 2. E st -c 3 2.6st-C3 &. 2.655-o3
94--91 9. C. C. 3. O. C. S. O.

y SA -- 9 2 3. C. 3. C. s. C. c. o.
' %/ 7---99 e. 3. O. O. 8. C. 7. J.
i 7--914 3. 3. O. 3. 8. c. f. O.
i f===91 e. O. 9. S. . S. e. G. c.

v---e2 3. 3. C. e. O. c. O. 3.
v---93 C. f. 4. G. C. C. 4. 4.
24=-95 7. M! +10 7.36:+30 7. 36! * * 0 7 34c+es 7. 36 t + e t 7. 36t + t c *

. F.36C.3:
2P--97 C. O. C. 2. f. 2. S. 1.
%e--95 e. O. B. e. e. C. 8. 3.
4*--97 S. . 6. e. e. c. 3. 3.

*

mS--99 1.1gt+4C 1 18!.33 1. tete:S 1.1At+00 1.!s!*CC 1.1eC+00 6. 1.te**3; '

?"--99 3. O. C. O. B. s. 3. 3.
TC-99m e. e. e. 8. C. e. o. 3.
TC-tet 3. S. O. e. e. O. 3. 3.
*u-103 C. O. e. s. e. e. 4. O.
.U-las S. O. C. e. e. 2. 5. 1.
ev-206 3. se e. e. O. C. S. 3.
*M1839 e. 8. 2. 3. e. 9. G. 3.
astian 2 41t+et 2 41t+01 2 41C+01 2 45t+et 2.41E *e1 2.41t*01 e. 2.41t.81
45-11e 1. 8. e. e. s. 8. O. e.

'
*a-122 e. 9. e. P. e. 8. 3. c.,

so.124 1.?ftest 1 77t.21 1 77t*01 1.77t+41 1 77C*ot 1 7Ft+01 ?. 1 77t+01
$*-125 3. 9. C. e. e. C. S. 3.

, it12sn e. e. e. C. se C. e. 3.
I tt!27m e. O. F. e. e. B. 3. 2.

fC-127 e. 8. G. 9. e. e. e. 3.

*4%CD 94 1 Utt / SCC ACLCaSt S4ft SF taCN 3 00f 0pt IN oISCNehst FLeu eF 1 CC#5tC affM me ADO!?194aL O t t uf! 31
-

.
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TABLE L-3
(cont.) 83/34/29/m),

t

.

Invit 34M*4T al patnwaY.001C C04WC ASt04 F ACf 3 AS F04 LISJ I) OISCMaa6gs
AGF 64 0UP . ADULT

*atedat . 904 f t hG

09 04 4 08 5I * A CT0m apaturda Ptn 3:I/4L3
kWCLIOC ............................................................................................

SONE LIVE 4 T NT ROI D EID4ET LUh6 G I.LL i SE I N 101aL 803v

fratta J. O. 6. 1.. f. C. S. 9.

ft.324 9. 3. C. 3. O. O. 3. 3.

f t 1314 3 03t+00 3.e 3r +0 0 3 43r.C1 3. s Sc .0 0 3.m3C+0C 3.0 $C + 0 0 3. 3.0 3C +0 0

TC 131 0. i. 1. 3. 8. O. 6. 3.

ff.132 1. 3. '. 9. O. 9. C. 6.

8. 124 9. 3.. 6. 3. O. W. 3. 3.

I. 130 P. . 3. 3. 3. D. c. O. O.
4.

I. 131 3. 3. J. O. c. 9. v.

I. 132 O. 3. O. 3. O. C. O. O.

3. 133 4.71[.30 4.71C+00 4.ftt+C0 4.T1C+00 4.11f.00 4.T1C+00 0. 4.71t+00

I. 134 C. O. 6. O. 3. 4. O. 9.

I. 135 4. 1. a. 1. O. D. O. O.

CS.134 1 42E.01 1 47t+C1 1 42E+31 1 42t+01 1 42r.01 1 42t+01 3. 1.42t+31

C5 135 J. 4. 3. 1. C. C. 3. 4.

st1344 0. C. 6. C. C. 2. S. O.

st.135 3. 9 *. O. e. 3. 1. 2.

RE1334 3. G. c. O. O. C. 6. 3.

ut.133 1. C. O. O. 6. O. O. 3.

EE13tm O. C. C. 3. 9. *. O. 9.

CS 136 0. C. O. 9. O. C. C. O.

CS.137 4.91C+30 9.91C.C3 4.91E+00 4.91E+00 4.91C+00 4.9tE+00 J. 4.91I+30

CS 13e 9. f. 1 9 O. t. 3. :.

e41374 0. 3. J. 3. O. C. 3. G.

ea1364 3. 3. A. P. O. C. O. 3.

'ea 139 8. *. G. C. 3. O. 1. 3.

34 140 2 4tr+03 J.4&C+03 2.41E +00 2.41C+SO 2.48t+r0 2 4t!+00 3. 2 410 00

ta.141 6.38f.01 6.34C.31 6.34f.01 6.3t!.01 6. 3s t.01 6 39F.01 0. 6.39E 01
[p\
( / 06 142 9. O. s. 7. S. C. J. 3.

La.143 2. 1. J. O. C. C. J. C.

La.142 0. 6. 1 O. C. C. 3. a.=

CE.143 9. 3. c. n. O. O. 3. O.

CE.143 3. 4. c. 3. C. G. J. 3.

CC.144 4.22r.01 4 22!.01 4.22C 01 4.22t.C1 4 22t 01 4.22f.01 3. 4.22!.01

PA.141 0. 4. C. 7. G. C. 3. J.

PR.144 0. 3. O. 9. O. e. 3. 3.

P8144N R. 3. O. J. 3. O. J. ,.

NO.144 3. J. J. *. C. C. 3. 1.

h0 14T 3. 9. O. 4. O. 8 O. J.

W.. lei 3. J. C. O. P. O. ?. 3.

#8 239 1 19t+20 1.10C+33 1 14t.00 1.10t.30 1 10t+0C 1 10t.00 J. 1.80;.40

Pu.239 4 1. f. f. C. C. 3. 3.

U. 235 1. 3. P. 3. 8. C. 3. 1.*

Pa.231 J. 3. J. 3. G. 4. J. 3.

AC.T2F 3. C. C. a. f. 3. G. 3.

TM.227 3. O. c. O. C. O. J. 2.

na.223 C. 3. 3. J. O. f. O. 3.

IM.231 ?. 1 C. O. C. f. J. C,

Fa.223 P. 6. C. S. O. C. O. 3.

! af.219 ?. 3. 1. G. C. C. 4. 1.

SN.219 3. O. 3. 3. O. C. 6. 3.

Ol*215 9. 3. 6. A. O. f. 3. 3.

P0 21S 0. O. O. 1. C. O. J. 3.

P8 2tl 3. 1. 1. 3. O. C. 3. 3.

St.211 1. 4 e. O. Se 0. J. J.

Pt.211 3. 9. 4. *. 3. 9. 3. 3.

TL-20F 0. 4. 6. 4. C. C. 3. J.

ISOf EPC IN DISCnstGE FLOW DF 1 CC/SEC dtTM 40 AD0f flemaL OILUTI0e- . Salt 0 441 UCI/SEC attgaSt Raf t 0F EaCM
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03#34/29.

TABLE L-3
(cont.)

n

LI0010 OISCMa#Gts
t uvt t044E4f AL P4THWAT-005! C04Wtm SION F ACTORS F O*

4 G C G R 0 0* - TLIgasta

s&T4W4T = P0f a9Lt w&TCA .

6

<

9RS4 4 03 SC F A CTOa (naturna eta UCIFML8
)#UCLIOC

.. ........... .........................................................................
33nt L t ytt Twvm010 utomET LJmG 61-LLt Sa l k Totat 803f

N.-= = 3 , . 7. 3.4 3r = 01 3.43t-01 3.43C-31 3.43C-01 3.43C-01 c. 3. 4 3: .J ;,

C. 14 3. 1. O. 8. S. C. P. 3.

F=--19 8. O. 8. 8. 8. a. 3. 1.

NA-*24 Setit-01 5.885-11 S.88C-81 S. set =81 S.spr-01 S.99C-01 3. 5.98 -31

P-- 32 4. O. 8. O. D. C. C. c.

Ct==51 9. 2. 6.11E-03 2.41E-03 1.57C-C2 1.RSF.&C 3. 1 107-32

me==54 0. 1 9Jr.33 0. 5.67[ 00 9. 3.9 C.C1 0. 3 77 .33

mes==56 8. 9. 5. O. C. c. 1. 3.

FE--SS 0. 3. f. O. O. C. C. .

FC==59 1 43?+21 4.28C+01 0. C. 1 35t*t1 1. Car.02 :. 1 657.;1

CO--57 c. a. C. C. D. c. J. ..

CO--58 8. 3.0er.30 C. O. O. 4.24!.01 J. F.39 .;; ,

CO- 6L 2. 9.84f+00 8. D. O. 1 1*t.02 3. 2 35 .01 )

41--63 8. 9. 5. . O. O. O. O. 3.

41--65 9. G. 8. 9. f. O. 1, . j

CU--64 8. 6. 8. C. O. C. 7. 4

24--65 1.*S!*31 6 4 3C +31 2. 4 11[ +C1 P. 2.72f *01 C. 3 33C.;I

th--64 4. 2. 8. C. C. C. O. G.

go..s2 C. S. C. 8. f. C. C. J.

98--43 8. 3. 4. f. C. C. !. D.

ga- g4 8 4. C. C. f. C. C. L.

3*=-45 8. C. C. 4. O. C. 7 J.

GP-*t6 0. 3. O. 2. O. 9. t. v.

J. J.

as--8t e. 3. C. 8. O. ?.
*.

*.
3.95;.31

WP-*59 1.'st r .C 3 3. C. D. L. 1 64t.02

E8=%39 8. O. C. C. C. C. O.

5#--89 C. O. C. J. C. O. 2. J.

,
SP=-90 1 45C+C4 0. S. 3. f. 9.19t+02 3. 3.es".13

\ SR-=91 S. 1. 4. O. C. C. C. 3.

\ St--92 C. O. 3. C. 6. 8. 3. J.

T---93 0. O. C. O. t. C. J. 3.

T==914 9. 1 c. O. O. G. 9 J.
*

T--*91 0. 3. C. D. C. O. J. .

T===92 9. 1. C. 2. C. O. 3. J.

T---93 6. J. 6. O. J. C. 9. 1.

28***5 1 31F -31 4.160-02 :. 6 09f-C2 0. 9.7 4t * 01 7. 2.46:-02

24--97 8. O. G. De f. O. ?. J.

h6--95 9. 1. G. 6. ?. S. *. . ' .

J.*

45--9F 3. C. 1. C. f. G. .

RO -99 S.??f-04 1.10C+31 0. 2.$1t+81 S.94'*C6 2.CFf*C1 . 2.11t+33

f*--99 8. 6. S. C. C. C. 1. J.

J.*

TC-194 1. 3. S. 9. 8. O. .

f. O. C. D. C. G..
*

RU-103 0. . O. O. 6. 8. C. G.*
TC-131 ee .

RU-135 O. P. 6. 9. 3. O. C. 1.

RU-106 9. O. O. C. 6. D. O. J.

AM133" 9. S. 0. 9. 9. O. O. 3.

A61154 6.59C-C1 6.24C=01 S. 1 1*E.00 C. 1 75C.02 3. 3.f9f-81 i
~

3. |*

46-110 9. 8. C. 3. O. C. .

St=122 1. J. S. G. 9. G. J. J.

89-124 1.22t.01 2.25t=01 2.7FC-02 9. 1. Cit.01 2 46t+C2 0. 4.76*.00

SG-125 S. C. C. O. S. C. 9 3.

TE1234 9. 3. 6. 3. 6. O. O. 3.

TE1274 8. 8. 8. 8. 6. t. J. 9.

ft-12' O. O. f. C. C. C. C. S.

0 Latt39
east 0 0= 1 vCtestC acLCast entt Dr caCm 1s0tOPt in Distmanst FL0w Or 1 CCistC Wiru =0 ao0trID=at.

' .
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TI$BLE L-3 a3ratr2,.

(cont. )M
-

t hylaggmC474L PalMWaf-00Sf C04WERSt04 F ACTORS s ee titul3 DISCnsasCS

est Secur - TCtha6LRPetauLC WatraPATHeat -

WWCLIDC 086& 4 09 $L FaC10R ematptMA Ptn UC1/RLD

* meNE LIVER Infa3ID RI D4 LT LuhE GI-LLI SAI 4 f0faL uG3r

fft294 8. 2. C. 6. 4. 9. 3. 1.

TC-124 9. L. t. 9 9. f. C. O.

TCl3tn 1 95!+ 1 2 14C +31 6. 3Sf * L3 3.F4t+31 8. 4.30t+00 J. 1 17t+01

TC-131 9. a. 3. a. 9. O. D. O.

TCal32 3. O. O. 1. c. P. 3. @.

1--129 1. 6. *. 9. 9. G. O. J.

I**133 3. O.* 8. 3. 8. O. J. 3.

I+=133 9. S. 4. 7. 3. O. 3. O.

l**132 8. O. 6. 4. 9. P. 2. 3.

1*=333 1.0$t+35 1.TeC+03 2.49t*02 3.12E+00 C. 1 3St + 0 0 4. S.43t-01

!=.334 8. O. 6. 4. 9. 9. J. J.

1--135 6.lff-$3 1 59f-;2 1 02t+40 2.Str-22 6.4tt-69 1 76E-02 C. 5.04E-03

CS-134 2 70E+02 m.36r..s2 c. 2.02:+32 7.72E+01 7.98t+00 8. 2. 9 5t * 0 2

CS-ISS 0. O. 1. 6. O. O. O. 6.

aft 354 8. C. C. 1. e. C. 3. 6.

st-135 4. 4. G. 4. S. C. O. O.

Ett334 c. O. G. 9. O. O. O. D.

BC-133 8. Q. P. f. O. O. 9. 3.

Ett314 8. O. 3. *. O. f. C. 9.

CS-136 *. 8. S. 1. 6. 9. 8. O.

CS*837 3 62'+02 4.8 2* +02 8. 1 64:+J2 6. 3 FE + 31 6.96f*0C 0. 1.60C.32

C S = t 3e 3. 1 C. 1. C. 4. C. 3..

gallte J. 3. 3. 3. S. S. 1. 4.

Sal 364 3. 3. C. D. *. 8 6. O.

34 139 4. 2. a. 1. 4. O. O. J.

84 341 4 12f+61 1 33'-Cl . 3 37t=:2 6 69r-42 3.C6t*42 3. 5.23C.03

84-141 4. TOC-02 2 74'.=32 3. 1 291-02 0. 7. 0 3r .01 0. 3.14!-03

("N Saa342 0. 3. *. *. 9. O. 1. O.

a. O. e. O. O.
A La-i43 3. a. ..

** La*142 3. 1. 1. i. 9 J. J. ..'

Ctatti 1. 6. f. !. 3. C. 3. 3.

Ctat43 8 ?. 6. 4. O. C. 3. 3.
S.65 t +t 2 2. 1 22:*03*

CL*144 2.24:+33 9 27t=01 P. b.S3;a31 .

Peal 43 *. 3. J. 1. 1. C. 3. 3.

PA*144 0. O. 2. J. S. S. 3. 3.

Pal 444 3. 1 *. f. O. ?. 3. 4.

h3-144 1 1. 9 *. C. 6. C. '.
.

NO-147 3. 3. C. 3. 3. 1 3. 3.
2.

W==le7 3. 3. . 9 C. 3. ..

N' 239 3.23'*G3 3 126-04 c. 6 93:=J4 9. 9.39t+01 c. 1.611-J4

PU-231 1. r *. 1. C. *e 3e 3.
e

U=-235 4. J. C. O. C. 8. 1. 3.*

Pa-231 1. ;. *. le 9. 9. 3. 3.
C. ;. c. 2. }.* a. .at-sst .

*. .In.227 9 i. 1 :. :. je

3.es=925 S. * s. . 3. *.* ..
..

f. 6. 6. 3. J.*. *.TM 9tt ..
J.3. !. .. ..re.223 ?. S. *.

af.pt9 1 1. i. 1. a. 5. J. S.
3. C. J. 9 3.*

94-219 s. .. .

81-219 1. f. 4. *. 6. C. L. ..

PO*2tS J. 4. I. .. C. C. J. 3.
3.*. 5. P. *.P#-211 4. 3. ..

P. a. a. 6. 3. 1.*98-211 3. .

Po*2tt S. 3. 6. 1. O. 1. J. ?.

tL-2Jr s. .. a. .. 9. P. 8. a.

SaSCO 04 1 uCIFitC ACLCASC maTC OF LaCM I S OT CP' In DISCmaa51 FLOW OF 1 CCistC dITH 40 40JIf1944L OILUTIO4
- sr
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TABLE L-2
(Cont.)

m LleUID DISCMARGESEmyt togetgT AL PatwWav.00$t Cogyteston F AC10 AS F OR
ittua6ttAS: Sa oup -

saf egav - F4CSg W ATER F154

WUCLIOC e44am 095C FaC1ea anaturne Pts UCl#4La *

...................................... ,
LUNG St-LLI SKth Tot 4L s33f

20 4: Ltyte TMV4910 Et04CT

m.-- 3 c. 3 48C-02 3 44t=02 3.4tC=02 3.40'-02 3.48t*82 C. 3.gsr=02

C=. 14 ,S. O. f. 9. 9. 9. C. 3.

F= -In 8. O. 2. 8. 8. O. O. O.

ma==24 ,1 33'-53 1 33r.13 1. 30E-C3 1 30E-83 1 30C-C3 1 30[-03 G. 1.30C.J3

P.-=32 3. c. 9. O. 8. O. a. O.

CR--51 s. 4. 1 14t-01 4.*9t-02 2.92[-C1 3 44t*05 4. 2 05t-31

he==54 0. S.43!*02 9. 2.32C+C2 B. 1 73C+03 0. 1 6FC.C2

me--56 8. 3. Se C. 9. 8. O. 4.

FC==55 O. 3. 8. 9. 8. C. O. 3.

FC--59 1 04**32 4 28t*02 9. S. 1.35t+L2 1 01t.03 3. 1 65t.02

C5--57 8. S. 6. O. C. t. 3. 3.

CO--Se 2. 1 6tr+.*1 C. O. D. 2.22f+07 4. 3.71!.01

CO-=6b 4. 5 11t*01 9. D. O. 6.66t.d2 1. 1 15:.32

4t==63 3. O. O. 9. C. 9. D. 3.

41-.65 ?. 3. 4. O. S. C. 3. 3.

CU--64 3. C. S. f. S. 6. 3. 4.

' 2Wa-69 9. C. 9.
.

9.09: +0 3 9. 6.G2t +0 3 3. 6.63C.*3
24.-65 4 09t+03 1 42 +04 9.

O. 9. O. O. 4.

9e--82 3. 3. C. S. P. C. a. J.. .

89-=43 0. O. S. 6. 8. C. O. O.

go..e4 1. O. C. O. C. C. 2. 3.

sa.-g5 3. 6. C. G. C. 3. 9. 3.

RS--96 3. T. O. 3. O. 8. 3. O.

SSaata G. ;. C. O. O. f. O. 3.

8. 3. 5 81t+02 0. 1.20*+02
*

48==A9 4.2Cr+C3 0. .

Re=434 4. 3. C. O. C. C. 9. O.

St==49 2. 3. O. C. 8. c. 3. O.

Sa..e3 4.9tt.34 J. f. D. 3. 3 510 63 0. 1 38t.34

C. s. 8. 5. C.*

SP-=91 0. 1. .

0. L. C. O. 8. D. 3.

q SR==92 .O . c. e. 3. :.

--- 9 2 2. 2. e. .

k T==914 4. 3. t. 3. Oe 9. C. 3.

T-==91 0. G. O. C. 9. C. 3. 3.

T===92 3. C. 3. O. C. f. G. O.

T--=93 3. S. D. C. 6. C. O. 3.

ZP-=1% 1 43r.31 S.47t+*0 C. S.22*+00 C. 3 67!+G4 5. 4.670.as

ta-.97 0. 8 ?. O. C. f. C. ?.' ,

*

#9-=95 3 :. O. 4. 3. C. D. .

46*=97 3. *. 4. S. Ce P. M. 2.

M1--99 1 40r-34 1.77t+30 3. 4 0?C+30 2 110-04 3 44t+;0 C. 3 43 -31

1C==99 *. 9. 3. 8. 8. O. 3. 3.

1:=994 8. 3. O. 8. 8. C. 8. 3.

TCa101 J. 3. C. 9. ;. 6. O. O.

RU-103 3. 2. S. 8. 8. C. C. 3.

SU-10% 9. O. D. 3. C. O. O. 9.
,

AU-106 1. O. C. O. S. t. S. O.

941C3M 0. O. O. 6. D. 9. C. O.

All13a 1 6tC=31 1 598.-01 6. 3 02C=st 8. 4.46t+01 4. 9.65t 02

4G-110 C. 3. *. 8. 9. O. C. 3.

SS-122 9 9. 8. O. O. 6. S. 3.

58-124 1 25!*;G 2.32f-02 2 06 tat 3 0. 1 10t+C0 2 54t+01 9. 4.92 -G1

50-12% 0. G. 8. 9. 8. 8. ?. 3.

TC125M 0. S. O. 9. 8. 9. 8. O.

TC1274 8. 1. 9. 8. 9. O. O. O.

TE=12F J. O. S. O. 3. 9. 3. 4.

PF 1 CC/SEC WITS 40 403 tit 044L DILull34
84SE3 04 1 UCI # SCC ALLC ASC maTC OF C ACM ISOTCPC In OISCMARGE FLOW

.

.

n .
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TABLE L-3
(cont.)

\ tuv143mmt= Tat Patwwat.co$r C0gvimSten FacionS f or Lieu 13 01SCMan6tS
a4C 6400P - Titua6tapat 4Wat - FRE SM wafer rtS4

I

ea6aN O9SE F a"C T 0 R 1mREntMe Ptp UCl#4Lt
NUCLlot

.. ..........................................
...........................s... ........

'

Oth[ Livre f 8f78010 E138st? LU46 St-LLI Skim 70 fat 8337
i

TC1?** '9. 6. 8 8. 3. C. O. O.

TE-13 8. 8 4. 8. 8. C. O. C.

T(131m 4 35t.31 1.93!.31 5.S$t+03 3.26C+el 0. 3.75:*00 e. 1.s2:.31

ft-131 S. *. O. 8. 9. O. S. J.

70-132 c. C. 8. O. O. O. 8. ,.

1--129 9. S. 8. 8. 8. O. S. J.

1--13C 8. 3. 8. 8. 8. C. O. 3.

1--131 S. C. C. 9. 9. O. O. S.

1--112 S. 6. O. 8. 9. C. C. 3.

1=-133 3 95C-03 6.53C-C3 9.11E-01 1 15:= 0 2 0. 4.94t=03 0. 1 99e-33

1-*134 3. 4. S. 2. O. 3. C. S.

1--135 1 21!-C5 1 11!-05 6 50t-C9 4.25C-06 1.54F-06 1 95F-0 7 3. 2 60r.gg

C S-134 6.t6t.;4 1 43".05 8. 4.530 04 1 73C.04 1.77t+03 8. 6.62!.04

CS-135 0. S. 8. 2. O. C. O. 3.

ar-135 ?. 3. O.
*

9. O. C. O. O.
st1344 3. 3. C.

9. 8. 8. O. O.

ut1334 0. C. C. 3. 9. C. 2. 3.

RE-133 3 G. 3. O. 6. C. O. S.

st1318 c. C. 3. 3. - 8. T. 3. O.

CS-136 4. 3. C. O. 8. f. C. O.

CS-117 8.ler.Ce 1.09?*tS 0. 3.7 0 t *0 4 1 44t.04 1 55t+;3 3. 3.79f.14

CS-138 9. 1. C. 8. O. B. 9. O.

34131A 0. 3. S. C. O. C. S. O.

941364 3. ;. C. 8. t. C. O. e.
J.

94-139 8. 9 C. C. C. D. *.

ma-14% 2 41C+G1 3 9er-02 C. 1 00!-02 1 990-02 6.21!*02 3. 1.$6!.3:

84-141 3 93E-03 2 62t=33 C. 1 23C-C3 C. 7.50t.33 c. 3.ett.a.

84 142 !. p. C. 3. C. O. 3 3.

La=14' O. S. C. f. C. O. D. O.

La-142 4 S. 8. 9. *. C. 1. 3.

CC-141 0. C. 6. f. O. C. C. J.

(j Ct=143 C. C. 8. O. 8. 3. 1. 2..

CE 144 2 49 C-01 1.03*-01 C. 6.14f=C2 8. 6.24t*G1 3. 1 35t -C2

P8-143 9 3. 8. S. 8. C. 1. 3.

PD-144 0. E, 8. 4. f. C. D. J.

pal 44a 0. D. G. C. 8. C. ?. .

40-144 0. C. S. C. D. O. :. O.

C. O. p. C. 3. 3.
ND*147 8. w.

w-*197 0. 2. 9. C. O. f. O. 3.

nr-239 5 84t*a4 6.19:-05 8. 1 22!-84 3. 5 11t+0S 3 2.41t-05

0U-239 C. 8. C. 8. O. C. 3. 6.

U-*235 c. O. 8. 8. 9. 6. O. 3.

PA-231 3. 4. S. D. S. O. O. 3. ,

<

at=227 3. 3. S. O. 3. C. 8. 3.

IM*227 8. 9. O. 8. 9. O. C. O.

ta 223 0. O. 9. O. f. 9. 9. 8.

T't= 2 21 3. S. 6. 6. 8. C. O. O.

Ft.223 9. 9. 9. 8. 8. 3. 3. C.

aT=219 0. 9. 3. 8. 8. f. S. 3.

an.219 e. S. O. 9. 8. 9. 1. O.

91-215 9. S. 8. 6. 9. O. O. 3.

**=215 3. 3. 8. 9. S. 8. C. 3.

PS-211 0. O. 6. 6. 8. 9. O. O.

SI-211 8. *. C. 5. C. O. O. C.

PO-211 0. S. 8. O. 8. O. 8. G.

TL=217 8. 9. 8. 8. 8. S. O. 4.

Sat!O One 1 UCl#Stc ACLEASE paft 0F taCM 150f 0PC IN 01ScesaRSC FLOW OF 1 CC#$tC 317 4 40 AD3!T!94al 01LuT134

. .

w
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s3reer29.TABLE L-3
(Cont.)

CWVit0gastgf at pa74WA T-COSE C94WC RSIS4 FAC7 ORS F 0s LIGUI3 OfSCweests*

A&C GROUP - 7tt445*m
sa74Waf . Last 3MeeCLIst OCPOSITS ,

)

e4&a4 DnSC F &CTC4 (pptarMe p[p UC1/gL3
WUCLIOC ...... .. ... ......... ................... ...........................................

SONC LIWCR TNTROID RIDE [T LUNG St-LLI SWI4 74 rat 30Jr
*

M----3 ,C. 9. S. 9. O. 8. 3. 4.

C==-14 8. O. O. 8. S. f. O. C.

F=--Is 3. 6. G. 8. O. E. O. 1.

46=-24 3. 33 t = 0 2 3 33C-02 3 33C-02 3.33C-02 3.11C-02 3. 33 E - 8 2 3.est-02 3.33*-02

P===32 P. 3. S. 8. 8. P. O. 4.

CR**51 1.66'-07 1 660-02 1 66t-02 1 66 -02 1 66t =0 2 1 66'-02 1 96t-02 1 690-32

at==54 4.9h*.00 4.96'.00 4.96C.00 4.96. 00 4.96[+00 4.960 00 5 81[.00 4.96C.30

WN*-54 e. C. O. D. 8. C. O. D.

FE--5L 0. 3. 8. 9. D. P. G. J.

Fta-9+ 9.74!.01 9 74!-01 9 74t-C1 9.F4C-01 9.F 4t-01 9. 7 4 t - 01 1 15t.e6 9.74!-31

CO*-57 3. 5. 8. S. 8. O. O. J.

C0=-58 1.3Gr*P* 1 36!.00 1 36t.00 1.36t+00 1.3?r.CC 1. 36 C . 0 0 1 59t.30 1.M*.03

CO*-6* 7.'2 : *:1 7.72C*tt 7.72f+C1 7 72C+01 7.72E.C1 7.72C+61 9.38E.01 7.720 31

n!--63 1. 3. C. S. 8. C. J. J.

NI--&S S. ?. S. 9. 9. C. 9. O.

CU-=64 1. 1. 8. 9. 3. C. 3. 3.

Zh.=65 2.6Tf+30 2 67C+0C 2 67[+00 2 67t*00 2 6TC+C4 2.6FE.00 3 0TC+0S 2.67E.33

2N==69 :. 3, C. 8. D. C. O. 3.

e4--e2 3. *. C. 9. 9. O. C. 4.

94--83 2. 3. C. 8. 8. 9. 3. 9.
d

3a.-94 3. J. 7. 8. 8. c. O. 3.

na.-95 ?. ?. C. C. 8. 3. 2. 3.

O. 9. f. 9. 3. 3.
*

ar. 86 3. .

AR**48 8. J. C. 8. 9. O. 8. 3.

84=-89 7.72'-35 7.72C-05 7 72E-05 7.72:=95 7 72C-C5 7.72C-OS 8 97C-05 T.72C-35

Kh-434 3. O. 4. O. 8. O. J. 3.

58--89 6. S. 8. .0. 9. f. O. J.

SR-=73 1 92!= 2 1 92C=C2 1 92C-02 1.92*=82 1 9 2f -02 1 92f-82 2 27C=02 1 12C=J2

SR=-91 C. C. C. 8. D. C. 3. O.

$4==92 0. C. S. 8. 9. 9. O. O.
|

& T---91 3. C. O. f. S. P. 8. D.j

9-=91m 3. 1. 3. O. 8. O. 3. J.
; *

0. e. O. 3.: *

I T---91 S. 3. 3. . *

T==-12 G. C. C. 3. S. O. J. 3.

T --93 8. C. O. S. S. C. 9. J.

28--95 1.93t.00 1 9 3f +13 1 93C+04 1.930+30 1 93'+08 1 9 3C +0 8 1 9s0+10 1 93 +3?

28--97 C. S. C. O. *. O. 3. O.

WP-=95 1. 5. C. 9. O. O. S. C.

hm-=97 6. 3. 3. O. P. C. O. 3.

M9***9 2.21f-12 2 23t*02 2.23f=02 2.23C=92 2 23f=C2 2 23!-02 2 10E-02 2 23!-42

.7C -99 s. O. 8. 3. D. 6. O. 6.

7C=99M O. c. 8. 8. 9. C. 8. C.

TC-131 3. ;. 3. 8. 8. C. O. 4.

av.It3 :. 8. 8. 9. O. Ce 0. O.

|
Su-11b 1. 9. O. 8. O. C. C. J.

RU-136 3. 9. 8. O. S. O. O. J.

841334 8. J. 3. 8. e. C. d. O.

aS1104 1.24r+01 1 24C+01 1.24t.cl 1.24C.01 1 24t+01 1 24t+01 1 45C+01 1.24C+31

85-110 c. P. S. 8. S. 8. 8. 8.

| SP-122 8. 4. 8. 8. 8. C. 4. J.

|
$P-124 2.14E+1C 2.14C+C0 2.14t+00 2.14C+00 2.14E+00 2 14C+00 2 47[+00 2.145 02

i 50-125 3. O. S. 8. 8. S. O. 3.

7F 125R t. O. 8. 8. 8. 8. 9. 6.

TEttT* 8. 3. 8. 8. 9. O. O. 3.

TC-127 ?. 4. S. 8. 9. 8. D. 3.

SaSE3 09 1 UCI/SEC RCLCASC ma7C Or CacM 18970PC IN DISCnan6C FLOW DF 1 CCISCC WIfm to aD017104aL 01LUT104
-. .

8
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sa, e e, n.

TABLE L-3
(Cont.)

s
LIGU I) OISCMe#6ES

INv8 A04404f aL *afMMAY-DOSC C 049t AS194 F ACTORS F 08
a6C 6400P = f ttua6 n

aaT4W47 * LaKr. $@*tLINE DEPCS!TS

0#4a4 085E F ~aC7ea tantaine Ptn UCisnL3
muCL100

............... ..w ......................... ...........................................70f at 003v
giut Lleta TNTR310 htDatt Lum 6 61 LLI Sulb

'

O. 6. 9. 9. C. 3. 3.
%

ft-ate G. O. 4. 8. 8. 8. 9. a.TC1244 '.8
TE1314 6.0SC-C2 6.SSC-r2 6.05t=02 6.0S!=t2 6.05t-C2 6.050-02 7. 34t- 0 2 6 05;-02

Tt=131 S. 9. 8. 9. 9. 8. 8. O.

ft-132 9. 8. 9. 9. 8. C. D. C.

t==129 9. C. 8. O. 8. C. b. 3.

I--13C 5. 9. 8. 8. 8. C. 2. O.

I--131 C. O. 8. 9. 8. O. 3. J.

f**132 c. *. 8. 8. 9. 'C. 3. 3.

#=-133 f.36*.03 F.36t=43 f. 36C-0 3 7. 36t =8 3 7. 36t-0 3 f.36t-03 0.95C-03 f. 36C - 0 3

5.-134 0. O. C. 8. 8. c. C. J.

t=-135 S.93'-33 S.93C-03 S.93[-C3 5 93*-83 5 93f-r3 S.93t-0 3 S.C9C-03 5 93C-33

CE-134 2 44t+31 2 46t+11 2 46t *91 2 46t+01 2 46t*01 2 46t+01 2 9ft+C1 2 461 01

CS=135 4. 9. 8. 6. 9. 8. O. G.

8. 8. C. 3. 2.
at13SP 3. O. 8.

s!-135 1. !. 8. O. S. C. O. 3.-

RC133% 0. J. 6. 9. O. 9. 8. 1.

St=133 3. 3. 8. p. C. D. O. 3.

at131M C. O. C. 9. 9. 9. 3. J.

8. 9. 8. C. 3. C.

CS-137 3 69* .&1 3 69Cest 3 69C.01 3 69t+C1 3 69t+01 3 69t+01 4. 31[ .C1 3 690 31*

CS-13% 4. .

CS*134 8. 9. S. S. 9. O. 4. 3.

ma13?p J. 2 3. 8. O. 8. O. c.,

I 8a136u J. O. 9. O. 8. O. 3. 8.
!

na.139 3. 1 C. O. 8. D. 9. S.

ha=143 6 6t(-01 6 60t-t1 6. 6m t- 0 5 6 68C-C1 6 60t-C1 6.64t=01 6 00!=31 6.600-31

Wa-141 4..f!=;2 4 97:=J2 4.pTE-02 4 0ft-02 4 07t-C2 4.87t-02 S.49(-02 4.0ft-32

Sa=142 4. 3. S. C. 9. 8. 8. 3.

La*143 4. 3. O. f. 8. C. 9. c.

La=142 3. C. ?. O. C. C. G. 3.

! CC-141 9 1. O. 8. I. f. C. S.

CE-143 3. ;. C. O. 9. 8. O. c.

Ct=144 4.SS!-31 4.3SP-31 4.CSC-f1 4 0Sr=01 4 450-01 4.SSC-01 4.67[=C1 e.0SC-01

PR=144 3. O. G. 8. O. 3. C. 3.

P4-144 3. 3. c. f. C. C. C. S.

PP144R !. O. C. C. P. O. 1. 2.

NO-144 S. 1. 4. C. S. f. 3. O.

NO-14? 3. 1. O. 4. C. C. O. c.

u==107 3. 1. ?. 5. C. 8. 9. 3.

h*-239 S.72!=23 S.72C-03 S.72!-03 S.72t=83 S.12t =0 3 S.77t=8 3 6 62C-S3 S.72!-33

PU-239 0. S. G. 3. S. C. 9. 3.

U-=235 c. C. S. 1. 9. 8. O. 6.

Pa-231 3. O. 8. 8. S. f. O. 3.
.

aCa227 1. . C. 3. S. c. 8. 3*

TM-227 4. S. 8. 9. 8. 8. C. 3.

pa-223 9. E. P. 8. 8. 9. O. 8.

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

FS-223 6. C. 8. O. 9. 8. c. 3.

I af-219 ?. 4. 8. 9. 8. 8. O. 8.

! S4-215 O. 9. f. De S. 8. 8. 3.

81-215 9. 2. 8. 9. 8. 9. O. 9.

| PS-215 3. 8. 8. f. 8. 8. 3. 3.

i PS-211 3. 3. C. O. 4. 8. O. O.

81-211 C. 3. 8. 8. S. 9. 3. 3.

P9-211 2. 4. 8. 8. S. C. 8. 3.

ft.237 9. e. e. 3. e. e. c. 3.
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eemt Livte tuteolo atoutv Lums st-tti sa t h torat oost
.

m.---3 r 2. :. e. c. C. e. o. S.

c.--14 s. c. C. s. c. O. o. a.

F---tm e. 5. C. g. g. c. 9. g.

na--24 1.ter+ct 1.t st ec t 1.7st+ot 1.tst+ot 1.ver+01 1.7st+ot o. 1.re:+:1

P-.-32 e. c. s. o. s. D. e. 3.

co--51 1 1st-o1 1.tst.o1 1.19t-c1 1 195-o1 1 19r.ca 1.19t-01 o. 1.19:.;1

n=--54 3 43C co 3 43r.e3 3 43t.no 3 43:+oo 3 43t+st 3.43r+oc s. 3.43:.o2

au--56 s. s. o. e. c. C. a. c.

et--Sa s. c. C. s. s. c. a. 1.

rc.=59 5.?2t+of 5 82!*00 5.32t+00 5 82c+oo 5.12C+00 5.ftt+Be c. 5 42 .L

co--57 0. 8. c. o. c. o. 6. a.

co--54 4 11C+3e 4 11raza 4.11t no 4 11I.00 4.11C+ c 4.11t+oc 3. 4.11t.:3

co--6: 1 05t+es 1 055 01 1.?st+01 1. J5! *01 1.eSt+ct 1 05t.61 c. 1.os:.J1

al--s3 a. o. e.* :. c. C. a. :.

al--65 3. a. S. c. s. c. s. 3.

cu -64 s. s. e. e. 2. c. 3. a.

2=--65 2.51r+3e 2 51C+02 2.51r+co 2.511 00 2.51t+oc 2.51t+sa c. 2 51:.::

2=--69 c. d. S. s. a. c. 3. 3.

es--s2 e. 1. o. s. e. c. o. s.

pa..e3 8. c. 4. O. C. O. G. o.

w -=94 8. c. 6. S. C. D. 3. J.
e

88--S5 O. 1. 3. f. 8. O. D. c.

Am. 36 3. 3. c. O. C. C. J. S.

98--99 9 S. C. 4. S. G. 9. 3.

48.-89 1.0 %'-3 2 1. o St.? 2 1 050-02 1.C50-t2 1 055-02 1 050-02 3. 1 0 5t .0 2

En=434 c. O. 9. C. O. C. 9. 3.

C. S. S. C. 3. J.*
St--8* C. .

* St--g; 1 23r-t3 1 23C-03 1 23!-03 1 23!=33 1 23t-o 3 1 28t-0 3 C. 1 2 3C-01

54=*91 C. t. C. 4. f. C. 1. 3.

se.-92 3. J. C. 3. D. C. 4. o.

v.-=90 8. 3. ?. O. S. C. G. 3.

T=-91n 8. 1. C. 8. f. C. O. o.

T==-91 3. 3. C. c. 8. f. 1. 7. '

T---92 8. J. 3. L. C. O. 9. O.

T---93 8. 3. C. 3. 2. 9. o. o.

| 28-*95 3 43"+to 3 4 3t +3e 3 43t+0e 3.43C+00 3 43r+0c 3.43r + o s 2. 3 432 80

| 2P--9F o. i. O. J. Ce f. 3. L.

WP.-95 8. J. O. C. 0+ 0. S. J.

NO--47 8. f. C. G. 2. C. o. 2.

80--99 5 48t=01 5 49t-01 5+48t-61 5 485-01 5 4tt=ft 5.44t-01 G. 5.44t-01

TC--99 9. C. O. C. C. C. C. J.

TC-994 3. O. C. 9. C. C. o. 3..
*

TC=101 S. a. G. C. f. O. O. J.

f Su=133 S. 4. 8. S. 8. O. a. o.

' RU-135 8. O. C. O. D. 8. O. O.

I a9-126 s. o. c. o. e. c. S. c.

( an103n 3. o. c. e. c. e. 2 9..

441119 1 12t+ot 1.12t+31 1 12C+ol 1.12t+st 1 12t+ct 1 12t.01 3. 1 120 01

As=110 8. 4. 1. 6. 4. D. S. 3.

58-122 ?. f. C. 9. 9. C. D. C.

so-124 s.27t+3e s.22c so e.22t+eo s.22t+oo s.22r+c0 e.22t+se c. e.2 *+;3

59-125 8. O. 8. S. 8. 9. 8. 3.

1C1244 9. C. f. S. 8. O. 3. O.

TC12?R 9. C. +. c. O. c. O. 5.

vt-12 S. o. e. 8. e. D. 3. 3.
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A%4C L W!4 INTR 180 ElogCT Lunc St.LLI SEth 70 fat 303v

e'
7t1*94 p. *. 8. t. O. f. O. 3.

It=129 3. O. 4. O. G. C. O. 4.

T!!stu 1.?t!+*C 1.705 39 1.70t+00 1 7pt+00 1.74r.e t 1 79!.0 C 3. 1.rs!.0c

it.131 0. C. f. F. 8. 8. L. 3.

TE.132 7 9. 9. 9. 8. C. 0.* :.
!=.129 3. D. C. 8. O. O. P. D.

f.-133 9. S. 8. O. f. e. ?. c.

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

3--132 9. P. 3. 8. 9. C. b. 3.

I. 131 2.lgr.pg 2.19t + 0 0 2 19f+00 2 19f+30 2.19f.00 2 19f.00 3. 2 19E*3:

1. 134 3. 3. C. S. f. ?. 3. c.

I--135 ?. 3. J. O. D. c. S. 3.

C5-13. 6 62'*CC 6.6 2f *!0 6 62t.08 6 620 00 6.62t*0f 5 62C+00 0. 4.62;+3*

,C4-135 3. 3. 8. O. f. f. 3. 3..

a&135m C. 3. 3. 8. 8. O. C. 1.*

at-135 O. 3. 3. 8. 8. C. P. 3.

er 113a c. 9 O. D. 6. C. 3. J.

at.133 9 O. 9 C. C. D. 9 G.

EC131P J. D. 8. S. S. c. C. S.

CS -136 3. O. 8. 8. B. C. 3. C.

CS-117 2 29'*02 2 2mt.t0 2 280+00 2 2tr+00 2.2er*06 2 20;.00 G. 2.2e:+33

C5 136 7. 3. 8. O. 9. 8. f. C.

tal)fm 3. 3. O. 9. C. C. O. 9.

34135m O. C. C. O. 3. O. 4. 3.

9a-139 3. O. C. O. O. O. De D.

pa.14 1 12!.&t 1 12t +;0 1 12f+0C 1 121*00 1.12f+:0 1 120.C8 C. 1 12 +30

ma-141 2 9ft-31 2 970-21 2 970-t1 2 970-01 2 97t*C1 2 91E-01 ?. 2.97C-31

84-142 3. C. C. O. 8. C. ?. D.

La-143 3. O. S. 3. c. C. 3. c.

Le-142 3. C. S. P. 8. C. 3. O.

CC-141 9 T. 9. 3. f. C. C. 3.

Ct=143 3. 3. C. it . C. O. O. 9.
..

Cf-144 1 96!-01 1 96i-51 1 96t*C1 1 96C-01 1 96f=t1 1 96t=01 C. 1 96!-31
C. C. O. 3.

' 3. O. *

***143 0. ..

P8-144 3. 1. f. 3. c. C. C. 3.

3. 8. 3. C. C. 3. 3.*Pe1444 .

*10-144 *. ?. C. O. 6. C. O. 3.

40=149 3. O. S. C. 8. O. O. 3.

w--It? 3. 3. O. 8. 8. O. C. J.

WP-239 S.44t.51 5 40I-01 S.4RC*01 S.4CC-81 S.40t=01 S.4ef=01 C. 5.40!-01

#U-239 3. 3. S. 8. S. C. O. J.

U-*235 3. O. 8. c. O. O. O. 9.

Pe=231 3. 3. J. 6. 8. C. 1. 3.

SC-22F 3. 3. P. 8. 9. 8. 8. 4. .

TM-227 2. S. 2. 8. 8. C. C. J.

94-223 9. 3. 8. O. 9. 8. O. 3.

TM-231 3. 9 9. 8. 8. C. C. O.

F#a223 5. 8. 8. 9. 8. 8. 6. O.

4T-219 7. 3. S. 9. 8. s. 8. 3.

e4-219 8. 3. 4. 9. 8. 8. S. 4.

43-215 ?. S. S. C. S. 9. O. O.

80*215 8. O, 8. 8. 3. 9 O. J.

PG-211 ?. 3. O. 5. 8. 9. S. 3.

BI*211 8. 8. S. 9. 3. 9. O. O.

PO*211 3. 3. 8. 8. 8. c. O. 3.

TL*20F 0. 3. c. e. 9. g. 3. 4.
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*ns*t Livte invaolo stoute Lees st-stt snts forat e3n

.... 3 2J C. O. e. a. :. O. o.

c.. 14 e. O. e. a. s. O. O. s.

i F .. 14 8. D. f. S. 2. 9. O. 3.,

%s. 24 3.43f+01 3.6 3t *01 3 83t+01 3 83t+01 3 8 3t +t1 3.e3real 0. 3.03t+31

I *.. 32 3. 3. 9. 8. 8. C. O. 3.

C P-.11 2.S?r.pg 3 55t.31 3.S$t.01 2.SSC-01 2 550-01 2 55C-01 C. 2 5% -31
'

mg. 54 7. 3%i + C C 7.36C+C0 7 36t+10 7. 36t + 00 7. 36r + 0 C 7. 36t . 0 3 ?. F. M * 0 0

st. 56 3. O. G. 8. f. O. 3. J.

Ft--SS S. C. C. O. f. C. 3. 3.

eg. 59 1 99?*31 1.L 8! +31 1.CSE*01 1 08C+01 1 0er**1 1 0BE*01 0. 1 0 8: +31

:n. 57 1. 1. O. O. O. 5. 3. d.

a..Se 8.84r+30 0.84t*03 8.840 00 8 84t+00 e.ser+ce e. set +00 C. 8 84t+3G

r e..' . 2 26r*01 2 26t+31 2. 2 6t . 0,1 2 26t+C1 2 26'+01 2 26C+01 2. 2 265 33

** 9. J. 9. f. O. n. G. 3.

t1.w& S C. 3. C. O. P. C. 3. 3.w

CU=.se 9. Ce C. :. D. O. 9. J.

2%-.6% 5.43r+33 S.44?+33 S.40t+00 s.4DC+80 S.4Ct+C0 S. 4 0! + 0 f 0. S.48t*33

24.-69 5. 3. c. O. f. C. O. De

48. 44 3. 3. O. O. S. D. t. O.

an. 83 J. J. 3. O. 8. C+ 0. J.

ma..g4 J. 3. c. 8. O. D. O. 3.

.ea . 4 % 3. 3. C. O. P. C. J. J.

44.-46 2. 3. O. f. C. O. O. O.

og. 54 ?. 3. 8. O. C. 3. c. 3.

4P-.09 2.26!-02 2. 2 6t = 3 2 2.26t=02 2. 26 t - 0 2 2 26t-C2 2 260 02 3. 2.26!*02

ut.43m 3. 3. 4. O. C. 8. 8. 3.

St. 49 a. 3. C. O. 8. 9. 3. 3.

St.-9; 2 6St-G3 2.6 5t -t 3 2 65t.C3 2 655-03 2 6St-C3 2 650-03 C. 2.bS?.C*

14 = 91 J. 3. a. O. 8. f. 3. J.

%j Se-.92 a. J. 3. 3. O. 8. O. 3.

T.- 9J O. 3. 5. P. C. C. C. 8.

T--*1m C. J. C. O. 8. C. O. 3.

T-. 91 3. C. O. S. 0. 8. O. 3.*

T..=92 3. a. C. O. O. c. c. C.

f==.93 8. O. f. 8. C. c. 3. 3.

2a..*S 7.3&T.;S 7.36 +C3 7. 36 t * 1G 7 36!*00 7 35t+3C 7. 36! + 0 0 J. T.36:+03

2* -97 3. O. O. 8. O. O. C. O.

99-=95 J. 3. 4. P. O. O. O. 1.

48.=97 0. J. 4. 8. O. D. O. 7.

no.-99 1.14t+*f 1 1RC+34 1 19t+00 1 18t+30 1 10t+00 1 10E+00 3. 1 14;+03

* TC.=99 9. e. 8. 8. e. 8, 3. O.

TC-99M 8. 3. 8. 8 S. 3. O. 4.

G. C. f. 8. 8. O. 4.
*vc.131 .

P U-10 3 3. O. C. 3. S. C. 4. J.

O. S. 8. 4. O. J.
*

Du-lai *. .

au-106 9. O. f. f. 8. C. O. 9.

+M1334 8. 9. 8. a. S. 9. C. 3.

AGiles 2.41t*01 2 41t.*1 2 91t+t1 2 41t+01 2 41t+01 2 41t*01 3. 2.41r+31

38-113 3. D. 8. 9. O. 8. O. O.

18 122 S. 4. 8. f. S. 8. c. O.

Sn.124 1.??C+01 1.FFC+01 1 77 t+ C 1 1 77t*01 1 77f*01 1.7Ft+01 8. 1.FT!+01

SA-125 C. 3. 8. 8. 8. P. O. S.

?!1254 8. c. 4. 9. 8. 9. O. 3.

7t12?n 9. S. 8. S. S. 8. D. O.

ft.127 s. e. 8. 8. s. e. s. O.
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O. 9. c. P. 3. O.*
it1244 9. ..

TC*L24 0. 2. 3. O. . O. O. G. O.

TC1314 3.eSt+30 3.93!.40 3.83C+00 3 0 3C +0 0 3 03f+0J 3.03t+00 C. 3.8 3C +0 0

ff=131 3. G. D. D. O. C. 4. 9.

TT-132 ?. O. *. S. O. 6. D. O.

1-*129 3. 4. O. 3. 9. O. J. 4.

I--133 9. i. - C. 6. 3. O. O. 3.

I--131 c. *. 9. O. 6. C. 6. O.

t=-132 c. 3. D. 8 O. O. O. 3.
I--133 4.V!'+GO 4.F1E+GO 4.71E+00 4.71!+C0 4.71t+G3 4.71C+00 0. 4.71E+03
E--134 0. 3. C. P. O. C. O. O.

I*-13% 0. 1. O. O. O. 6. O. O.

CS-134 1 42f 01 1 42C+01 1.42[+01 1 42C+01 1 42C+01 1 42C+0! 0. 1.42 +01
CS-135 8. 8. P. 1. O. P. G. 3.

IE1354 S. J. 3. 8. O. O. C. 3.

Ef=135 O. ?. de D. 6. O. D. G.

Ef1334 1. 3. 8. O. O. O. 3. O.

EC-133 p. O. C. O. O. P. 1. 3.

Et l 314 3. O. O. O. 8. f. 3. 3.

CS-136 3. 1. C. c. C. C. 9. 3.
CS*t3F 4.91? +C 0 4.91E+03 4.91C+00 4.91[+00 4.91C+00 4.91C+00 J. 4.91t+33
CS-139 3. 3. 3. O. O. e. G. O.
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hP-239 . 10 E *: 3 8.194 +J4 1 10f.00 1 10C+00 1 18t+00 1.lar+C0 J. 1.1B"*33

PU-234 J. J. J. 3. O. C. O. J.
* O. n. 0. O. C. 3.*

U+-231 7. .

C. O. O. O. 3. 3.Pa-231 1. ..
*.AC*?27 3. 3. D. C. O. 3. 4.

J,*
TM-22F .. J. f. 3. P, , ,,

na.223 1 3. f. 2. 3. S. 1. 4.

TM-231 1. C. c. t. 3. 3. S. O.

FR-223 3. 3. f. 3. O. C. J. J.

* 1. ". 9 C. i. a. O.aT=214 .

Ph-219 1. 8. O. J. O. C. ;. 3.
RI-215 1 1 3. O. 3. O. 3. J.

J. 1. C. 3. v. 3. 1.85-21% ..
3. P. . 3. O. 3. J.*PA-211 .

*

81-211 3. *. 9. *. O. *. 1. 4.

3. T. 3. O. C. O.PO*211 J. *.
TL*2 7 3. O. 3. P. 9 O. J. O.

BAS'O 04 1 UCl # Sic ACLEa3C 4afE OF C ACm IS0f 0Pf IN OISCntnGF FLOW OF 1 CC# SIC Witn 40 ADDITIONAL 016U7114

. .

.
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TABLE L-3
83104/29.

(Cont.)
1
i

(
CWWI43mnC4f AL Paf Muef=00$C C09WCR$lt4 F ACTOR $ 8 04 L10U 13 O t SC MA RG C S

AGE GROUP - CHIL O*

PATWWaf . P0fagLC W4f!4

.

eesaw D0SC FACf0$ (MRCp/MR PCR UC1gML)
eUCLIOC

..n.............................................
......................... . ... ........

L3vte T NT Rol o EID4CT LUNG GI-LLI SE1N TOTAL m33r

S,o nt

w... 3 3. 6.57C-21 f.57C-01 6.5ft-01 6.5fC-01 6 5ft-01 2. 6 57t-?1
'

C===14 8. 9. f. 8. 9. P. 3. O.

r .. 18 3. 6. C. S. C. G. 2. O.

4a. 2 1 49C+00 1 48t+30 1 4PC.00 1.48C+00 1 48C+00 1 44t + 00 C. 1 4st.JO

P-*.32 3. S. J. 8. 9. C. a. 3.

Co. 51 g. c. 1 51r-02 4.12:=03 2.76C-02 1 44t+00 C. 2 72E-C2

'4-=54 3. 3 44"+01 c. 9.660+00 0. 2 89C+01 C. 9.17E+J3

*N--56 8. O. O. C. 8. a. O. S.

'C==55 8. G. 8. 9. 6. C. 4. 1.

.C=-59 5.15C+01 e.34!+at O. O. 2 42C+11 a . 68t + 01 0. 4 15!.:1

Co*-57 0. O. 3. 8. 9. O. C. 3.

:*. 58 3. 5 69*+33 0. ,
C. f. 3 32C + 01 1. 1 74!.31

Coa *63 0. 1 71r+G1 C. 9. 3. 9.4fC+01 L. 5 34t+31

tal**63 8. C. 8. D. O. O. J. 3.

91-=65 O. O. O. 8. 3. C. 3. J.

CU-*64 0. S. 6. O. C. f. 3. O.

14-*65 4.43!.01 1 1FC+32 S. 7.39?*41 C. 2 06!.01 0. 7.30!+31

24-=69 8. 3. 4. O. O. 9. 3. O.

9R=.32 8. ;. P. 9. O. C. J. O.

34*-83 3
9 C. 8. 9. f. G. J.

pe. 34 3. g. O. O. O. C. C. 3.

84==95 O. 9. C. 8. O. O. G. O.

RS--96 0. 3. f. C. C. C. 3. 3.

,aB**S8 8. O. C. O. 9. O. 9. 3.

*Ba-99 4.14C+03 3. O. O. 8. 1 6CI+02 3. 1 19 .02

.t4*834 3. 4. C. C. P. c. C. 8.

SR==89 3. 3. C. C. O. O. 2. O.

3R*=9J 3.66C*t4 8. C. J. 3. 9.11r+G2 9. 9 80!+33

' SR==91 3. 3. O. O. O. 3. 3. 3.

%R==92 8. e. C. C. C. C. 3. O.

T-***3 8. 3. C. C. 8. f. 3. J.

C. C. O. C."

T==91m O. C. C. C.

T**-91 0. S. J. 3. 2. C. O. 3.

T===92 0. J. 8. C. c. C. . 3.

T=**93 4. ?. f. 3. O. O. ?. 3.

iR*=95 3 695-01 s.17:=02 8. 1 15:=01 P. p.63t+G1 J. f. 2 5!-0 2

F4==97 3. *. P. 3. O. C. 3. .

9A*a95 e. J. 4. O. O. 9. 3. 3

MPa=97 8. C. C. S. C. C. C. J.

po-=99 1 61C=03 2 42C+31 C. 5 16C+01 2 60E-03 2.19t*01 9. 6 03 .02

TC==99 9. 1. C. O. C. c. O. G.

TC=99n 3. O. C. 3. O. C. 3. J.

TC-101 8. C. C. 8. O. C. G. 3

9U-133 3. f. 3. 8. C. c. C. J.

RU-105 C. 3. C. 8. C. C. 3. J.

RU-136 C. 3. O. 8. f. P. 3. O.

eM133n 0. 3. 8. 8. 8. C. 3. 4.

I Astles 1 73!*P0 1 1?C+03 4. 2 19t*00 9. 1.39C+02 0. 9 56C-C1
I

| 46-113 9. C. O. 9. 8. C. G. O.

38-122 8. 8. 8. C. 8. C. c. J.

5%=124 3 50!+01 4.5 4C = 31 f.72C-02 3. 1.9 4C +01 2.19t+02 C. 1 23*.01

$8-125 t. 3. 8. 8. 8. C. O. O.

TC1254 8. 3. 8. 9. 8. c. 9. C.

| TC1274 9. 8. 8. 8. O. C. O. 3.

TC=127 9. S. 3. 8. 9. O. O. O.

1 CCFSCC WITH 40 A00t flogal DILufl04
hASCO 941 UCl# SCC RCLCASC Raf t OF F ACM ISOf 0PC IN OISCMAREC FLOW SF

.
.
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TABIJE L--3 .3,,,,,,,-.sg

(cont.)
,

.

{ NW1404MC4TaL PaiguaV*DOSL C04WE A S194 F ACIORS F 04 Ll4W13 DISCMA46CS

PAT 4WAT = POT A4 LE W aTr4 AGI SEDUP = CdfLD

DUCLIDE Oa8a4 DnSC F A Ci0R thatm#MA PER UCI#RLS
.. ...... ........ ............................................................

......

834E L I WOR TNTp010 EID4ET LUNS SI LLI %KI4 TOTAL 803T

ft!24m 3. 3. 4. 3. C. D. C. 3.

ft.129 8. 3. 4. 3. O. O. 9. O.

Tf131N 4.bfr+01 4.5 9t +31 4 52r+04 F.54E+01 C. 4.09[+0C 3. 2.61C.01
TE.151 8. O. 3. O. O. C. c. 4.

1[-112 S. 4. D. f. a. O. S. 4.

I--129 9. O. 6. O. 9. 9. O. J.

I--130 3. 0.- S. 6. C. C. O. 3.

3==131 3. 4. O. 6. 6. 9 O. J.

t. 132 0. O. 3. O. O. C. O. 1.

1 45:+03
I--133 3 0tr+30 1 0 2C +c 0 7.10t+02 6. 3tt . 30 0. 1 54t+0G ..

I--134 8. J. t. O. C. 1. O. 3.

t==135 1.Tfr.22 3 19f.32 2.u2E+00 4.89C-02 1.2nr.04 2.43[*02 0. 1.51E*02
CS-134 F.95t +0 2 1 24t+33 S. 3 44t+02 1 3ar +42 6 6er.00 4. 2.62C+02

CS-135 3. O. O. S. O. G. J. J.

s(ISSN 0. 8 C. O. O. O. O. G.

RF-13% 0. O. 3 O. O. c. O. O.

att33R 3. 1. 6. O. O. P. C. J.'

Ef=133 3. G. O. O. f. 3. 3. 8.

BE1314 0. J. C. C. S. C. O. 3.

CS-136 0. 3. G. 4. O. 9. O. 3.

C1=13F 1.J 6 t +0 3 1.Str+03 C. 3.30C+$2 1 19E+02 6.34t+80 c. 1 490 32
C S-138 0. 8 O. G. J. C. O. 3.

84137R 3. O. L. C. O. 9 O. S.

SA136m J. c. 3. O. O. C. a. J.

94-139 3. 1. 3. O. 3. f. G. O.

pa.140 2 3Fr +02 2 1%t.31 4. 6.TFC*d2 1 24t.01 3. tit +02 0. 1. 39E + 01

8A-141 1 22t .J1 6 13C=:2 J. 2 6Ff+42 0. 7.61[.01 0. 9.36:*03

84*142 3. J. C. C. C. O. J. C.

t ta.140 0. . C. 3 O. C. .. s.
LA*t42 f. O. ?. O. O. O. 1. 3.**

CI=441 1. *. O. 3. O. C. 1 :.
C. 1 O. S. C. J.*Ct-143 J. .

CCat44 6.49 r +; 3 2 13C+*3 t. 1 16t+00 1 %.eyr.C2 1 3 5FI-21
PR-143 0. J. 3 P. C. f. '. 3.

PA*144 3. 3. C. *. f. O. 3. ..

PatteM *. 9 '. C. 1. C. C. C.
D. C. 3. .*

N0*144 9. J. s. .

O. 4. O. i.
hD+147 3. 3. f. *.

W--19F 3. 1 9. 3. 6. *. c. C.

h**239 9.19r-J3 6. 7 9.* = 3 4 0. l.84E-03 0. 4.59E+01 0. 4 5JI 04

PU.719 *. 3. P. ?. a. 3. G. 3.
1. O. 0. C. 3. O.*

*U+=23% 0. .

Pa -7 51 9 3. ?. c. 3. O. J. J.
4.*

Ata?27 a. 3. C. C. S. O. ..

TM-22F 3. O. 1. O. C. 1. 1. 3.

r. t. 2. O. O. J.
34-223 J. ..

TM-231 9 C. 3. n. 3. C. . 3.

FA-223 3. G. c. C. O. 8. J. O.

AT*219 3. J. 9 S. 3. 3. 3. 2.

au-219 0. O. 3. 3. 9. 6. J. 3.
|

St.215 3. 3. O. 3. 3. a. J. 3.

Po*215 1. 9. Ce 0. C. 1. O. Je

re-218 a. 3. 5. O. 3. O. 3. J.

I SI-211 8. J. C. 8 i. C. ?. 3.

P0 211 c. c. :. c. O. c. 3. 3.

[ TL.2Jr 0, s. a. J. S. C. O. O.

geSED 04 1 UCIFSEC ACLEASE RATE OF E ACM Isof0PE IN DISCMaa6C FL0d SF 1 CC# SCC ettu me ADDITIDutt DILUTIS4
- .

.

_
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TABLE L-3 03,0.,2,.

(cont.)
\

N

t uf!R 04MC4T AL pathway-00$r C04t[#1104 Fat f 0R$ F 0n L19UI3 DISCMaests

pargv4< - rat $w satta * Sn ast se'ou - Cwito

muCLIOc 0esae oOSC raCT0m snatnine ete utstats

# PSNC LIVER TNTR010 NI D4 Cf LUh6 GI-LLI SEIN total 003y

M----3 , 0. 2 0?C-02 2 0?C-02 2.mic-02 2 0TE-02 2.0ff-02 3. 2.0TC-;2

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

r---14 8. a. O. O. O. 3. 9. O.

ma--24 1 42E-03 1 42E-03 1 42t-03 1 42;-03 1 42C-03 1 42C-03 c. 1 42!-33

P=--32 3. 3. O. O. C. C. D. O.

Ce==51 8. 4. 1 21[~01 3.31!-02 2.210-01 1 15F+C1 C. 2.10E-01

#N--54 8. 6.59C+02 8. 1 0% +02 6. 5 53C+02 S. 1 76! + 3 2
mes--56 c. O. 8. 8. O. ?. 4. G.

* 6. 3.FC--55 8. J. C. O. O. .

FC--59 2 25E+02 3 60C+02 6. O. 1 0 4' + C 2 3.750 02 6. 3.795 32

CO--5F 1. 3. C. D. O. C. C. c.
CD--58 6. 1 29C+01 C. 8. O. F.54C+C1 c. 3.94!.J1

Co--60 8. 4 15C+01 8.
*

O. C. 2 33 t + 0 2 0. 1.22t+ 2

ht--65 8. O. O. 9. O. 8. D. 3.

4t==65 8. C. O. 8. O. O. O. O.

CU--64 8. S. 8. S. 9. O. C. O.

24--65 4.23E+33 1 12E+04 8. 7.04t+33 0. 1 96C +0 3 J. 6.9 5! .; 3

24--69 3. 3. O. C. f. C. O. 3.
OR--02 c. 3. f. 1. 8. *. J. J.

On--a3 8. G. 4. O. O. c. G. 4.

04-=64 8. S. O. 9. 8. C. O. 3.
Re--45 O. c. O. O. O. O. O. 3.

RS -4 6 3. C. O. 3. 6. c. J. O.

AS--80 0. 3. O. 3. O. O. C. 3.
RS--91 5.44f+03 C. C. O. C. 2.11!.C2 2. 1 55E+02
N4-03m 8. 3. Ce O. C. O. 4. O.

SR==99 0. O. G. O. O. c. 2. O.

54--93 5.54t+04 8. C. S. 8. 1. 51 C + 3 3 2. 1.43!.04

L Sa--,1 8. s. :. O. c. O. 3. O.

SR--92 9. O. 3. O. Se f. C. J.

T---93 3. a. O. O. c. D. C. s.
T--91m 8. O. 3. O. c. C. p. 3.
T---91 8. O. C. S. C. C. O. 1.

T---92 8. O. C. O. c. +. G. 3.
T---93 8. 3. C. 2. C. O. O. 3.
28--95 1 81 t *J1 7.32E+C0 6. 6.61t*00 c. 1 .33! *04 3. 5.t 20.G J
24--97 1. 3. 3. 3. 2. C. C. 7.
ha--95 O. C. O. 8. O. C. 3. ;.

NR--9F 0. 3. O. c. O. C. 3. 3..

MO--99 1 6tt=34 1 69e+03 C. 3.60!+00 1.6 70 -L 4 1.59C.33 C. 4 22*-01

TC--99 3. O. O. C. 9. G. G. 3.
.

TC-994 0. C. J. O. C. O. C. J.

| TC-101 1. O. c. D. 8. O. c. S.
RU-103 6. O. O. 8. 8. O. 4. J.'

RU-105 3. 3. O. O. O. C. 3. 4.
#U-106 8. c. O. S. O. O. O. S.

I AM1034 8. c. O. O. O. C. C. 3.
as115m 1 90E-01 1 20E-01 S. 2.59E-01 8. 1 53t+01 0. 1 03t-01

40-113 S. B. 8. 8. 8. 8. O. O.

30-122 8. 8. 9. 8. 8. 3. 3. J.

80-124 1.96 t .0 3 2 0 2C-02 3 44t=83 8. 0.65t-t1 9.74E+00 0. 5.46* .1
80-125 3. 8. 8. 8. D. O. 4. 3.

TC1254 8. O. 8. S. S. C. O. 3.
TC12fR 0. O. 8. 8. 8. O. O. O.

TC-127 8. O. O. 6. 8. C. O. 3.

D'aSfD 04 1 UCl#5EC RELEASC Raft OF CaCM ISOTOPE I4 O!Scee4RSC FLOW OF 1 CCFSEC sitH 40 aDDITIOmat DILUTION

*e
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e3r04r2,.
TABLE L-3

(Cont.)

.

Env140mmCNT4L P&TNWa?-DOSE C0NWC45104 F ACTORS r ea L3eut3 OtsCuansts
AGE 640WP . Cg!LO

*AT4 War . FatSH d&TER Fl?M

0a5aN D0$t F-4 CTOR tuotprMa Pts U:1pnLs
WUCLIOC

.. ...... ... . .... ................... .................. ............. ........

/ PStr LIWC4 TNTR01D RID 4tf LUNG St*LLI 1E14 T J i a t. 3337

ft129m e- 1. 1. 8. g. O. c. O. a.

TE-129 8. 9. O. 9. 8. O. 3. O.

ft131= 1 72r+C1 1 75t+01 5 71t+83 2 83!*g1 8. 1 54t+00 :. v.410.;:

ft.131 9. G. c. S. 3. 5. 2. g.

ft-132 5 6. D. O. O. C. O. J.

3--129 0. O. 8. 9. 8. G. 3. J.

1--130 9. C. 4. 8. O. v. c. :.
t--131 0. 9. 9. 8. 8. c. 3. 3.

1--832 *. 3. 5. D. 8. C. 3. !.

1--133 4.69C-03 6.94t.03 1 12t+00 1 91C-32 8. 2 44C-03 0. 2.29;-33

1-.134 9. 3. S. 9. c. C. C. 3.

I--135 1.56r-45 1 89C-05 T.74t-09 3 84:=06 1.2 8f -t 6 8 16t.38 C. 1.12'-36

C5-134 7.31C+04 1 20t.05 8. 3.720*04 1.33'.04 6.46t+02 S. 2.53".34

CS-135 8. 3. 9. - O. C. C. C. C.

Ettlia 9. 1. 3. P. O. c. 3. :.
It-135 9. S. S. J. C. C. C. 4.

EC1314 1. J. 8. O. P. D. 3. 3.

30-133 9. O. 8. 6. D. c. 2. 3.

IC191e 3. p. 3. g. g. c. g. 3.

C5-136 9. S. 4. 9. O. O. C. O.

CS-137 1.t3E+S5 9 9 6!+04 9. 3 21t*04 1 16!+04 6.17t+02 4. 1.46t+44

C5-134 3. O. C. D. 8. O. 1. 3.

e41374 3. 3. O. 2. O. C. 1. 3.

BA135M . 3. O. f. O. O. J. J.

na-139 s. 1. C. ?. 9. O. 4. 4.

ga-14J 3.85t+31 3.58!.02 C. a.69t=83 1.59C.02 2 67E*32 1. 1.74r+33

54-141 5.0$!-33 2.52*-43 c. 1 11C-03 0. 3 14E+00 c. 3.74t-64

84-142 1. 1. C. O. 8. C. O. .

b L8-143 3. J. 4. D. De C. 3. 3.

La-142 1 3. C. 3. 9. e. J. 3.

Cr-141 3. 3. C. C. *. O. G. 3.

Ct-143 3. 3. 8. 3. C. C. O. e.

Ct=144 3.23:-01 1 00!.31 3. 5. 5 6t * 0 2 3. 2.64f +01 3. 1.71C-92

PR-143 *. G. P. O. O. C. S. 3.

PA-144 8. S. 3. O. 8. C. ?. ?.

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

90-144 8. 3. G. 3. C. P. G. 3.
3. a.*

#0-147 8. 9. 3. 3. C. .

W--147 C. 3. O. f. P. c. 3. :.

W8-239 6 13r-04 5.04t-05 O. 1 0 7C- 3 4 9. 2.3&t+ec 0. 2 655-25

PU-239 C. 3. G. 8. 8. D. O. 3.

U--235 J. O. O. 8. 5. 5. O. C.
* G.*

PA-231 8. 3. S. O. O. C. .

At-227 8. O. 9. 9. S. f. S. 3.

TM-227 1. O. c. O. O. O. 3. J.

D. 4. 8. 5. O. 3.

84-223 6. 8.

TM-231 8. O. S. O. 9. f. C. 3
-

FR-223 3. 8. O. 8. 8. C. :. C.

AT-319 3. S. 8. 8. D. C. O. C.

Rh-219 3. 8. S. 8. 9. c. C. 4

SI-215 4. 1. 9. 8. S. O. O. 3.

PO-215 C. O. B. 8. 8. O. O. 3.

PS-211 1. 8. 8. S. 9. C. C. O.

55-211 P. 9. 8. 8. 8. F. 3. a.

' PO-211 8. 8. 8. O. D. O, t. O.
,

s. e. 4 a. e. O. C.
tL-23r o. .

.
Ottur10m

1 uClistC acLtast matt Or taCa Isotert tu 01sCnaast FLOu Or 1 CCiste utta =0 a00tirewaL'sA5ts og

*
e
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03r44r29. jTABLE L-3
(Cont.)

U
tuv14044t47aL pa7Misav-00$C CDeVCRSION FACTORS FOR Lieu!) DI SC M4 R E t $

a &C S R OUP' = CseIL D
Last SM04CL14C OCP0117S*a7404f -

WUCL10! O40aN D0$[ FA C70R OMaCn/Mt Pts UCl#RLD
.. .........................--................ .......... . ... ..... ......-........

8804E L1WER 7MTR310 E104C7 LUWG GI-LLS Set !4 TOTAL 003f

es... 3 t er - 9. 3. 8. 3. te O. O.

C=--14 9. 4. 8. 8. 9. C. 3. 3.

F-. 10 4. 8. 6. 8. 9. C. e. O.

me. 24 3.33[-02 3 33C-02 3 33C-02 3.33E*02 3.33r=02 3 33t-02 3 96C-02 3 33t-c?

p.-.32 8. 3. 8. 8. 6. O. O. O.

Ca. 51 1.66t.42 1 66*-02 1. 6C-02 1 66 -02 1.66!-02 1 661 02 1. 9 6r.-C 2 1. 6 6E - 3 2

me.=S4 4.96E 00 4.9 6t *C C 4 96!+00 4.96E+OO 4.96t*00 4.96[.EC 5 01C+C 4.965.S;

mee. 56 8. 4. 9. S. 8. P. 3. 8.

FE--55 t. 3. 8. O. 8. C. O. 3.

Pt.*S9 9.74f.01 9.74!-01 9 74E=01 9.740 01 9.7 4C- 01 9.74E-01 1.15C+00 9. 7 4t - 01

CO-.57 8. 1. C. O. 8. C. O. C.

Co--5A 1. 36f + 0 0 1 36C+00 1 360 30 1.36C+00 1 'l6E+0C 1 36t *63 1.59C+30 1 36:+0C

C O -. 6 ? 7.ftt+31 7.82t+S1 7 72C+01 7.72t+01 Y,72t+C1 7.72C+01 9.00C+C1 7.725 31

N 1 =,- 6 3 8. 8. 9.
*

C. 9. C. 3. C.

41= r65 c. C. O. 3. 8. O. O. 3.,

CU--64 0. 2. 8. 8. O. C. 3. J.

2N--65 2.67f+0C 2 67E+30 2 67C+00 2 67!+00 2 67!+00 2 67t+?C 3 07r.03 2 67C 0C

2m--69 3. 1. C. 9. 8. J. O. 3.

Sp==92 0. 2. O. C. O. C. O. 3.

94--83 8. 8. C. 3. 9. O. O. 3.

pp.=84 8. 8. 8. 3. C. f. O. 3.

P8=.05 1. 6. O. 3. 3. 8. 3. 3.

9R.-06 C. O. C. 3. O. S. O. ..

40==08 3. C. O. 8. 3. C. 9. 3.

40==99 f.72[=35 7.72t=35 7.72C-C5 7.72C=05 7.72E=tS 7.72t=0S 0.97E-05 7.72!-05

Kp=034 8. ?. 8. 3. O. C. O. 3.

O) 14*=84 9. f. C. C. B. C. e. C.

\s SP-.93 1 92C-02 1 920-12 1 92t=O2 1 92E=02 1 92r-G2 1 92t-62 2 27[=32 1 92:=42t

SR=-91 9. 4. a. O. 8. 9. 2. 3.

SR==92 9. 3. O. C. O. 8. 3. O.

T=~93 9. 3. f+ 0. 8. C. 9. J.

T**914 8. 3. 3. 9. O. O. 3. 1.

T===91 ?. O. 8. 6. 8. 9. O. 3.

9-=*97 8. 6. G. O. O. 6. 8. J.

9.==93 8. 3. O. O. 8. C. O. 3.

28=.9? 1 93C+00 1 93!*30 1 9 3!+0 4 1.9 3C +3 0 1.9 3C +0 t 1.93C+00 1 90t+t0 1 93 .00

28==97 0. O. C. P. C. C. 8. 3.

We==95 4. 3. C. C. S. O. 3. *.
WS-*97 3. 3. C. O. 9. f. O. C.

p0 -99 2 23t=02 2.23C=C2 2.23!-02 2 23C-02 2.23E-02 2.23C-02 2 10E.32 2.23f-02

TC=.99 8. O. C. 3. 9. C. 8. 8.
*

7C=994 8. 8. 8. C. 3. C. O. O.

7:*101 3. O. f. 8. 8. C. 8. 3.

au=103 8. 8. O. 8. 8. 9. E. 5.

AU-105 8. O. C. O. 3. C. 3. O.

AU-106 8. J. . 0. 8. 8. B. D. 3.

#M143n 8. O. 8. 3. 9. O. O. 8.

401104 1 24t*01 1 2 4C +01 1.24t+01 1 24t+01 1 24C+01 1 24C+01 1 45C+01 1 24*+31

40 110 6. 8. 9. 6. 9. 8. 4. C.

00 122 8. e. 9. 8. 3. O. 3. 3.

80-124 2 14t+00 2 14r+30 2 14t+00 2 14Ce00 2.14t*00 2 14t 00 2 47[+00 2.14?+3;

SG-115 8. O. 8. O. 3. O. 8. 3.

7t1254 8. O. 8. O. 8. C. O. 3.

7t127m 8. 3. C. 3. 8. O. 3. S.

Tr-127 4. 6. O. c. 8. C. O. 8.

. .

saSco 0= 1 UClistC actta$t na7c or caCM 1:070er in o11CMaest n0w or 1 CCistC elf a no acor710=al 01Luf13=

=
e
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TABLE L-3_
(cont.)

(
%

Lieul) 01 SC Ma nit tb
tevisonnigT AL #ATHWAT-DOSE C04WERSl04 F ACTORS F04

AG* 640U8 - CHILO
Latt $404tLl4C OtP05175

.PAf4WAT *

8

9mSAN D0SC FA C.T 0 m tantn/Mn Ptn U*ltnL)
GUCLTOC

Liste TNTESIO E104tf LUNG St-LLI SK14 TOTAL 0037

,004t

ft1294 9 .' C. D. O. O. f. O. J.

ft-129 8. 8. O. C. 8. 8. 8. 3.

It!314 6 35t=?2 6 05 =t2 6 0$t-02 6 05C-02 6. C St = & 2 6.050-62 7 347-02 6.35:-32

TC-141 9 J. 8. O. S. E. 3. 3.

It=132 1. O. C. O. 6. a. 3. J.

f--129 0. G. S. D. O. O. 6. 3.

1--13; 4 3. C. 9. 8. *. S. :.

la-131 0. 6. C. O. 8. D. 8. O.

1==132 ?. 3. 8. O. 9. O. 3. 3.

1--133 f. 35!-01 7. 3 6t -3 3 7. 36t- 0 3 7.360 03 7. 36C- 0 3 2. 3M -0 3 0 95t-03 7.36?-03

l==134 6. O. C. S. C. S. O. ?.

l==135 5 93t-03 5.93'-03 5.93C-03 5 9 3:=03 5 93t-03 5 95t-0 3 5.09C-23 5 93?-J3

CS-134 2 45r.01 2 46!.S1 2 46t+01 2 46t+01 2 46t*C1 2 46t+r1 2 87E.G1 2 46t + 01

CS*135 1. P. C. - c. O. C. O. G.

(Ib354 0 4. 9. 3 8. 3. C. J.

s t ='135 3. J. 6. O. 9. 1. 4. .

T!!334 2. O. 9. 8. 6. O. O. 3..

st 133 0. *. C. O. 4. J. 4. 3.

FC131M !. 3. 8. O. 8. S. 3. 3.

CS-136 1 3. O. S. O. O. 6. 4.

CS-137 3 61*+41 3 69t+01 3 69t+01 3 69t+01 3 69t+01 3 69t+01 4. 31t + 01 3.69 .01

C S-13* C. 7. C. C. 6. O. S. s.

SA13fm ?. *. C. O. S. C. 8. C.

mA1364 6. 3. 3. C. 9. O. 3. C.

RA-139 *. *. f. 8. S. O. G. 3.

SA-143 6 69t=01 6.60t-31 6 60E-01 6 69t*01 6.6er-C1 6.680-01 6 00!-31 6.600-31

4.0Ft-L2 4 07t=32 4.07f=02 4.07C-02 4.07f-C2 4.8FC-32 S.49t-02 4.077-32

A.142 0. 3. O. 6. O. 8. O. O.
84=141

LA-les 0. 3. f. O. 8. F. *. 3.c
( LA-142 3. C. 4. 3. 8. C. C. C.

,

Ct-141 3. 6. 4 S. O. c. O. O.

CC-143 C. C. O. 4. O. G. C. s.

CC-144 4.?%'-01 4.05'-31 4 25t-01 4.05:=01 4.C$t-01 4.05t-01 4.6ft-41 4.3St-01
r t. C. 4. C.

P4=144 3. f. C. C. C. 2. C. C.
P4-143 0. 1. O. C.

PA1444 6. D. C. 8. O. C. f. L.

| =o-144 2. 3. C. 9. O. C. C. 3.

43-147 8. 4. S. 3. O. P. ?. 4.

6 3.*

W*-147 9. 9. C. 8 C. .

[ h*-239 b.T2 *03 5.72C 03 5.72C-03 5 72t=03 S.72r=03 5.72!=03 6 62t-03 S.72 *33

PU-239 0. O. D. O. 8. 6. O. O.

U--235 8. J. C. 8 8. f. O. O.

PA-231 S. 3. 8. 8. C. O. C. 3.

AC-22F 0. O. S. 8. 8. 6. C. J.

TM-227 3. C. 9. O. O. 8. J. C.

A4-223 9. S. C. 8. 9. c. O. C.

TM-J31 1 6. C. C. C. O. O. O.

Fa-223 8. 3. S. O. 8. f. 9. C.

Af=219 0. O. 8. 8. 8. C. C. 8.

94-219 6. 8. 8. 8. 8. f. f. 3

Of=215 9. O. C. O. 8. f. ft. C.

PO*21S 0. 8. 8. *. 8. C. O. S.

PA*211 4. J. 8. 9. 8. 3. G. 3.
O.

01-211 9. 8. 8. O. 9. 8. O.
4.

PO-211 1. 9. 8. O. 8. 8. 3.
3.

TL-237 8. 8. 8. 8. 8. 8. 9.

016Uf!39
isot0Pt tu DIStuaASC FLOW OF 1 CC#SEC Olin 40 ADD 11114&L

S'AStB 94 1 UCl#$tt 4!LCA$t AAft 0F E ACM

.
.

g[h
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TABLE L-3
8 3 'i"2 '-

(cont.)

CWWI4044C4T AL D AT4W AT-005C C04WCR SION F ACT3 RS F OR L10UI) Of SCMARGC5
.

j

SGC SRCU. - CHILD*AT4Waf - SWImage. t

WWOLIDC 0RS4 m OOST F A CY0A fnRCa#MR PCR UCf/4L9
,..............................................

...........................................

- Sout L!vCR TNTR310 EIDWCT LU46 SI-LLI SE IN T0faL 6037

90-===3 1. 9. 9. 8. 8. C. 3. O.

C---14 9. 8. f. 8. 8. 6. J. G.

F==-10 8. 8. 8. 9. 8. 8. C. J.

W4--24 1.7 9 ' +01 1.FOC+01 1 70C+01 1.10C+01 1.7Ar.01 1.70t+01 J. 1.TS*.31

P==-32 e. O. 9. 9. O. 9. D. O.

C'-=51 1 19C-01 1 19t-31 1 19C-21 1 19C*01 1 19C-31 1 19t=01 3. 1 19C-C1

sus--54 3.43r.20 3 4 3C +0 0 3 43C+00 3 4 3* +0 0 3 4 3C .0 0 3 43C+33 J. 3 4 3C+00

#4-=54 8. 3. 8. 3. 8. 8. S. ;.

FC--55 8. 8. O. 8. C. 8. O. 3.

FC--59 S.C2C+00 5 42C.0G S.32f+06 S.0 2C +0 0 5.02C+CC S.02C 0G 3. 5 32C.03

CO--ST 0. 8. 8. C. O. C. J. O.

C0==50 4.1tC+00 4.110 30 4.11r+00 4.11C.00 4.11C+Cf 4.11f+03 3. 4 115 0!

CO--63 1.C5!*01 1 05C+31 1 0SCbO1 1 0St+01 1.CSC+01 1.CSC+C1 C. 1.CS*.01

NI--63 8. 3. 8. 6. 6. C. 8. 8.

t1==65 C. C. 8. 8. S. C. C. 3.

CU-=64 8. 3. 8. 8. 8. C. 8. 3.

24=-65 2.51*+40 2.S!C+30 2. SIC +00 2.51C+00 2 51C+CC 2 51r+00 c. 2 51C.30

24=-69 8. 3. C. 8. 8. O. 3. 3.

08==52 9. 3. 8. D. 9. C. C. 3.

SR--83 8. F. e; . O. O. 8. 3. 3.

GR--84 3. C. C. 8. 8. O. 2. C.

04--85 S. 3. 8. O. O. C. J. J.

80--96 8. 7. O. O. ?. 8. O. G.

R0=-0R 0. 3. 8. f. G. C. C. 3.

R0==09 1 05! =0 2 1 050-32 1 05f=02 1 35!-32 1 05C-C2 1 05C-0 2 t. 1. d 5C-3 2

R R =8 3m 3. 3. S. 8. 8. 8 3. J.

SR=-09 8. O. 3. O. C. C. 3. 3.

SR=-94 1 21C-03 1.23C-03 1 23C=03 1. 23C -0 3 1 23C-03 1 23C-03 C. 1 230-03

SR==91 8. 1. 8. 3. 9. S. 3. 3.

Sma-92 8. 8. C. 8. 8. C. 3. 3.

T---9J 0. O. C. C. O. C. 3. 5.

T-*914 9. O. 8. C. 8. c. C. 9
,

T==-91 C. 3. 8. C. O. C. 3. J.

f. O. J. J.*

T--=92 3. O. 3. .

Y===93 6. O. D. 3. 8. f. 3. 3.

20--95 3 43'*C0 3 43*.30 3 43r.00 3 430 00 3 43r +00 3 43C+30 3. 3.*1r+3*

2R==9F 0. C. 3. 8. 9. G. O. 1.

N0=-95 3. J. 3. 8. O. 6. 3. 3.

We==9F 0. O. 3. 2. C. C. 3. 1.

910-=99 S.4tC=01 S.40!=31 S. 40 C = 01 S.4RC-01 S.40C=01 S. 40! = 01 9. S.40*-31

fC==99 8. 3. 8. 9. 8. 8. 3. C.

TC=994 8. O. S. 8. 6. C. O. J.

TC -101 F. 3. P. De C. O. 3. O.

80-133 9. G. 8. J. 8. 9. 4. O.

SU+195 8. 8. 8. 8. 8. C. 3. 9.

! 00=106 9. 8. 8. 8. 8. 8. 2. O.

| eMien 9. 9. 8. 9. 8. C. C. 3.

801104 1 1tr+01 1 12C+31 1 12C+01 1.12C.01 1 12C+01 1 12C+01 0. 1 12C+J1

! At=110 8. 6. 8. 8. 9. 9. O. c.
|

50-122 8. 6. S. 9. 8. c. C. O.

SA-124 0.22C+00 0.2 2C +0 0 0 22C+00 0 22C *00 0 22f.CC 0.22C+C0 9. 9.22r+32'

St=125 8. 8. 8. 8. 8. 9. D. O.

TC12SM 0. 9. 9. 9. 8. 8. G. 3.

TC1274 8. 8. 8. 8. 9. 8. S. O.

| . TC-127 8. O. c. 3. 8. 8. C. a.

SASCO 04 1 UCl#5CC RELC ASC e&f C OF C ACM ISef 0PC IN DISCMARSC FLOW OF 1 CC# SCC WITM NO ADDIT 104&i OtLUTI34I

.

$
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TABLE L-3
83#04rfs.

(cont.)

O
L1991) 015CMa#6ES .

tavlR0 lent 4TaL #ATMua?-005C C04WER5104 F ACTOR $ F 0a
45! GROUP - CHILO

pafguar . SWIRMING

Oa8a# 00S! raCT0R (MREMHP PCR UCl#4L)
WUCLICE

p.. ........... .....................-...................................................
BON! LIWCR T NT R OIO E!D4ET LUh6 GI.LLI SEth T0 fat 8037

T!!294 3. 3. 8. O. O. C. O. e.

TE=129 a. 3. O. S. D. t. 3. O.

TE1314 1.ftf*00 1.70C+0C 1 78E 00 1.ftt+00 1.ftr+C0 1.74t+0L 3. 1.ve +0;

Tt.131 ?. 3. O. Se S. f. 5. O.

1[-132 3. 4. C. O. O. C. O. 3.

t=.129 0. O. 9. S. O. ?. 3. 3.

t==130 3. G. t. 8. O. *. O. 3.

1--131 6. P. C. D. 9. C. 3. ..

1.=132 6. 2. c. O. O. C. O. 3.

!=.133 2.19t+3C 2.19?*?1 2.19F+03 2 19t+00 2 19t+00 2 19t.00 4. 2 19:.33

t==134 8. 3. S. D. O. C. C. 3.
C. e. C. C. 3.

t==135 8. O. 3. .

6.52!*00 6 62t*00 6 62t+00 J. 6 626 33
CS-134 6 62C+30 6 62r+30 6 62t+00

CS-135 3. 3. C. 3. D. 6. 3. 3.

Et1354 F. 3. G. 3. O. C. 3. J.

ut-135 0 O. 8. 8.* G. C. C. 3.

st1334 9. 4. 3. S. O. C. O. 3.

SE-133 1. 4. J. 8. O. C. O. J.

E!!314 0. 3. O. O. O. C. 3. 3.

CS-136 8. 8. C. O. 8. 8. 3. C.

CS-137 2 20t+00 2 28t C0 2 29t*03 2 24:*00 2 28r+00 2 25t*G3 3. 2.28!+33

CS-138 4. G. C. f. 9. C. C. 3.

96137m g. 3. O. C. 3. C. e. 3.

sa1364 8. 3. 9. f. O. C. O. 4.

pe=139 8. 3. 8. O. O. O. O. c.

54-140 1 12r.00 1 12t +0 f 1 12E+30 1 12t.30 1 12t+0C 1 12: *De ?. 1.12!+13
2.97C-J1

' 34-141 2 9ft-31 2 97t-31 2.*ft-C1 2 97t=01 2 97t-C1 2.97t-01 ..

54=142 0. O. J. 2. 9. !. O. G.

La=14: 0. 3. 8. 8. O. C. C. C.

9. O. C. D.*

La=142 9. ?. C. .

CC-141 S. S. 2. C. O. O. 3. 3.

Cf.143 9 C. D. 3. . C. C. :. 3.
1 96'-31

CE*144 1 96C-31 1 96t-01 1 96t= 01 1 96!-G1 1 96r.t1 1 96!-31 *.

PR=143 8. O. O. C. O. c. 3. 3.

Pe=144 8. c. O. C. C. C. 3. ".

P81444 6. 3. 3. S. C. C. 6. J.

40-144 8. 3. S. S. C. C. C. 3.

N3=147 8. 3. 9. 8. O. 1. C. J.

e--147 9. O. 8. 3. O. 3. 3. J.

pp.239 5 49C-31 5 48t-01 5 48t=01 5 48!=01 5 40t-C1 5 48t-01 4. 5.48C-31
,

PU-239 8. O. C. 8. 8. f. 3. 3.

U-=235 8. O. 8. 8. O. C. O. 3.

PA-231 3. 8. S. 8. G. C. O. 3.

aC-227 8. ?. J. 8. 3. 8. O. 4.

Tm=227 9. C. 8. S. 9. O. O. J.

96=223 3e S. t. 9. 9. 9. C. 3.

TM-231 P. C. S. 8. O. C. S. O.

F4-223 8. e. 8. 8. O. 8. C. 3.

81-219 6. 8. 6. S. 8. 8. O. J.

84-219 9. t. 8. 9. S. 8 8. O.

81-215 9. S. B. O. 6. 9. O. O.

PS-215 3. C. 8. S. 9. O. O. O.

P9-211 8. 8. 9. S. 9. 8. O. 3.

91-211 8. e. 8. 5. C. 8. O. 3.

es.211 3. 3. s. s. s. O. O. 3.

(L-207 e. e. e. s. e. 9. e. :.

Ortur:04
sasta em 1 uttsstC aCLtast aart Or taCn is0 TOPE In ossCuanst FLOW Or 1 CCistC wita 40 a00tisevat

.

Ie
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|

. TABLE L-3

f
(Cont.)

[

}

d tuv14enaturaL estnvav-00s! Couvtas 0= rations 8 0i tsaus3 as senansts'

!
' AGE Stoup CHI L O-

pat 4Waf - Deaf Iss
|

-

0msau OOSC F aCT0a Smatnpue Ptn UtsinLs
NUCL100 ....................................-.p.......- ................................. ........

Stut Livte TMf R310 R104tT LUNG GI-LLI SKI 4 T0 fat 833r

go...- 3 8. O. O. 8. 8. O. !. 3.

I C---14 9 6. 8. P. 8. e. O. C.

F=.-le S. C. C. 3. O. c. c. 3.

Wa-.24 e' 3 03!*01 3 8 3C +01 3.83t+01 3.e3C+01 3.e 3r .01 3.n3t+01 0. 3.43!.gg

Pa==32 1. 9. 5. O. 9. O. O. g.

CR=.51 2 55t=01 2 55!-61 2.55t*01 f. 5 5! = 0 ! 2 55t-01 2 5??-01 :. 2.55t *1

fue--5 4 7. 36t + 0 3 7.36t+83 7. 36[ .00 f. 36[ . 0 0 7.36 r .& O 7 36r+43 :. F.36t ;&

spe=-56 e. 2. 8. 8. S. t. G. g.

Ft- 55 9. O. B. 8. 8. 3. O. 3.
i

Ft- 59 1 94[.01 1 0 8t +91 1.Ott.01 1.04[.01 1 000.C1 1 09[.01 C. 1 0a!.01
|

Co--57 3. 3. 8. 8. S. D. 8. 3.

C0==54 8.ser.00 4 64E.30 8 84E+00 S.84!.00 8 84r.30 e. set.GC 3. s. set.0;

CO*-60 2 26 * +01 2 26t +81 2.26t+S1 2 26t*01 2 26t+01 2 26t+G1 c. 2 26!.51

N!==63 9. 1 O. 8. 9. f. S. 3.

N1*-65 3. P. 8. c. O. O. D. C.

CU=.64 B. 3. 9. . O. Se e. O. O.

2N.=65 5 430 30 5 400+00 5 4Ct+00 5 40E.00 5 40t+00 5 4Ct.00 3. 5 43[.33

2Wa-69 8. 1. S. 8. 9. 9. 3. 3.

Sma.42 0. O. 4. 9. O. c. O. J.

3 3. G. 9. p. c. O. 1.
.

ga. 3.4 .c . C. O. O. O. e. o. 3.
( .... .

! SAa-95 8. C. C. O. 9. D. O. G.

At==Se 3. 3. C. 8. F. 5. D. 3.

RS--se S. C. c. 3. 9. 8. C. ;.

as..n9 2 26t-02 2 26"=02 2.26t=32 2 26t-G2 2 26t=02 2 26 =82 C. 2.262-02

se-R3m 9. 8. 3. C. O. c. C. 3.

SA--89 0. O. O. 6. C. ?. e. G.

SE*-9C 2 65!-13 2.65:=03 2 65t*03 2.65:=03 2 65'-03 2 65t=03 0. 2 65!-C3.

Sta*91 9 D. C. O. O. O. 9. 3.

O. C. 8. C. C. J. 3.]
8.. 2. O. c. C. t. :. 3.

J.
Sea-92

T*a914 9. 3. O. O. 8. G. C. L.v.. 90 .

C.
T*--91 8. O. O. O. O. O. O.

*.C.*

Y===92 0. 3. 9. C. C. .

T-*-93 C. O. 9. 3. C. F. J. 3.

20==91 8. 3. C. 3.
'

7.36t + t c 7 . 36;.06 8. F.36t.03
2A==15 F.36!.30 7. 36t + 3 3 7. 36r + + 0 7 36te00

t. t. To 3.
;.

WS--95 8. O. C. C. O. . *.*

ma -97 6. 3. f. 1. f. C. 1. *.

NO.-99 1 14t+1C 1 18t.30 1.1tr+00 1 3m!+CO 1 1st.Ca 1.18 t + G G J. 1 18:*3:

TC=-99 8. O. C. 9. C. 6. S. 3.

TC-91M 0. O. C. S. 8. C. O. 3.

| TC =101 8. P. O. O. S. S. O. J.

* AU-103 8. c. C. C. 8. 8. C. 4.

AU-105 8. J. F. 8. O. C. O. 4.
.

BU-106 8. 6. 8. 8. 9. C. O. O.

RM1934 8. 4. 8. O. 8. O. C. 3.

AS110m 2 41[+01 2 41C.01 2 41f.01 2 41t+01 2 41L+C1 2 41t + 01 0. 2 41:+31

AS-110 9. O. 6. s. 9. C. 8. O.

SG-122 8. 8. 9. S. S. C. S. 3.

Se=124 1 77t+G1 1.F7C+J1 1.??t*01 1 77!*01 1 7Ft+01 1. 7 F t + 81 C. 1 77!.01

88-125 8. 3. 8. 8. 8. O. O. 3

ft1254 8. O. S. C. 8. *. C. 1.

Tt1274 8. , C. O. 8. 3. C. O. 3.
;

vt-127 e. 3. e. 8. s. S. 3. 3.
e

01Lutta=
180rDet tu 01sCwanst FLov Or 1 CCrstC u!Tw =0 a00 t10=ateast 0 em 1 vCisstC acLeast aart or taCM

.

.

e
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TABLE L-3
(Cont.)

LIQUI) DISCHARGCS
CWWI A04mCNT AL PATMW4Y-DOSC C04WERSION F ACTORS F 08

( AGC Grout . CMILD
*ainWaf = SO4 T l ass

0AEa4 00 3C F aCT0m O mat us Mp Ptn DClfmLS
WWCLIOC .. . ................... ................,.. ...........................s..... ........

83NT Livan Twfa0!D NIDet? LUNG 61-LLI Sa lt 73t46 m33v

TC1294 8. C. 9. S.- 9. O. 2. C.

TC=129 4. C. O. O. 9. f. O. 3.

1C131m ' 3.e3C.00 3 8 3C + 0 0 3 83t*00 3.8 3f .0 8 3 3 3C .0 0 3 4 3C +0 8 *. 3.s3!.00

TC-131 0. C. O. 8. 9. f. O. 9.

TC-132 C 3. O. O. 8. C. 8. 3. O.

1=-129 0. O. 8. 3. 8. P. O. 7.

E==130 3. O. S. S. 9. f. D. O.

1==131 6. O. 6. O. D. P. e. 3.

1==132 6. 1. J. 8. 8. C. O. 3.

1.-133 4.71t*00 4.71t+00 4.71C.30 4.71C+00 4.71C+0C 4.73 r.0 0 0. 4.71 .J )

1--134 8. O. O. 8. O. 5. O. 3.

t==135 8. O. O. 8. 8. C. C. 3.

C S-134 1 42C.01 1 42r+01 1 42C+C1 1 42C+01 1 42f*01 1 42t*01 5. 1 42!.01

CS-135 9. 3. 8. O. 9. O. O. 3.

BC1354 0. 2. O. 9. 9. C. O. 3.

EC-135 0. c. O. O. O. O. D. 3.

EC1334 2 4. 8. . S. O. C. 3. 3.

EC-133 3. O. 8. 8. C. C. C. 4.

EC131M 0. 3. 8. O. O. P. C. 3.

CS-136 8. J. C. 9. O. C. 1. 3.

CS-137 4.91C*ss 4.91C+30 4.91C+00 4.91C.0C 4.910 0L 4.91r+00 3. 4.91C.33

CS-13a S. 3. 6. P. S. C. 5. J.

BA13?n 9. 7. C. S. C. f. 3. 3.

34136m 8. 8. C. C. O. C. 3. J.

BA-139 0. ?. S. S. O. 3. 3. 3.

SA-143 2 41t+00 2 41C+03 2.41C+00 2 41t*00 2 41C.C0 2 41F+ 0 3. 2 41~.;?

BA*141 6 3tt-01 6.3R*=01 6. 30C-C 1 6.381-81 6. 3eC -r 1 6. 39 t = 31 s. 6. 30!-;1

ga-142 0. Os 0. 9. 8. f. 3. J.

L4=140 3. O. C. 3. 8. C. 1. 3.

Og La 142 1. c. C. a. 8. C. 3. 3.

f I Cf=141 0. 1. 8. C. O. O. 3. O.

V CC=143 8. 3. C. C. 9. *. C. S.

CC-144 4.23r=01 4.22C-01 4.22C-01 4 22t=01 4.22C=01 4.22!=01 !. 4.22:-01

Pe=143 0. O. 8. S. O. 9. D. 3.

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

P41444 0. 3. O. 8. O. C. ;. S.PR-144 9. .

DD-144 9. 3. C. C. 3 O. G. S.

W3-147 9. O. 7. 4. O. O. S. 7.

W-=187 3. S. f. O. 3. C. 9. ..

h*-239 1 19C+0C 1 18C.03 1.19C+00 1 15C+00 1 18t+0C 1.18!+C0 0. 1 18C.3)

PU+239 8. O. C. 8. 9. C. 2. 3.

U-=235 9. O. 5. C. O. C. C. C.

PA-231 S. O. 8. O. 9. 9. 3. C.

AC-227 1. G. C. 8. 3. 8. D. 4.
'

TM-227 3. C. S. O. 6. c. O. 9.'

RA=223 1. c. 8. 7. 9. 8. O. J.*

TM-231 3. O. O. C. O. C. O. O.

F4-223 8. 9. 8. 8. 3. 9. :. G.
(

AT-219 9. 8. O. 8. O. C. G. 2.

94-219 0. O. O. 9. 8. O. 9. 3.'

91-215 8. O. 3. S. 9. 8. C. 3.

P9-215 0. S. C. 8. 8. 8. O. 3.

8. O. 8. 3. O. 9.

| 91-211 C. C. 9. 8. 9. ?. 3. J.*

J PS-211 9. .

PO-211 9. 9. S. 9. 3. C. 3. J.

TL-287 8. ?. S. 9. 9. C. 6 3.

40 ADDIT 104AL OttutION
SASCS 84 1 UC1/ SCC R!LC4SC RATC DP C ACM 1$0f 0PC le 01SCMAREC FLOW or 1 CC/SEC dif 4

l - .
\

E e

b
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TABLE L-3

O (cont.)
V t R amsEgT AL PAT 4Wa v-00$C C04WER SION F AC TO RS F CP LIGU10 OISCMARGES

e4T4WAT - POTABLF. W4 TC4 - A&C GROUP = INFANT
.

NUCLIOC 9R G& N OOSC F A CT0m taprarMe PCR UCI#MLS

.. ............. ....... ---.--..-----.-----............--...-................. ........
p3gt LivCR TNTR1ID EID4CT L'J 4G SI-LLI SNIN 10 f a t 83 3,

M----3 0. C. 3. C. 1. f. J. 3.
C. C. 1. 3.*

C---14 S. 3. C. .

F---18 9. O. O. O. D. f. a. O.

No--24 8. O. O. O. O. C. 3. c.
P=/.32 3. J. G. O. O. a. c. 3.

CR--51 9. ?. O. O. c. O. O. ;.

R4--54 0. C. O. O. _
r. L O.*

m%--56 0. G. O. 8. t. S. O. J.

FC--55 e. 3. O. O. 8. D. h h
FC--59 0. C. O. C. O. O. J. 3.
CO 37 0. O. C. D. ?. O. O. 3.

CO--58 0. C. c. O. C. C. C. J.

CO.-6G 0. 3. O. O. G. S 0. 3.
NI--63 8. 3. O. O. O. C. C. 3.
N!.-65 3. O. O. O. O. 6. O. 3.
CU--64 9. e. O. O. O. C. C. 3.

24--65 0. 3. O. O. 9. O. C. C.
24--61 C. O. G. 3. D. G. c. 3.

84.-92 S. 3. .C. C. 5. *. C. O.
BR--83 8. O. 8. 6. O. F. ;. 3.

. ..

L 82--84 8. O. C. D. O. C. O. J.*

98--45 8. O. 4. 9. O. O. C. 3.

3.*
AB--06 C. 3. 3. C. C. C. .

AB--94 8. O. P. O. O. 1. L :.

O. f. O. C. L 3.*
Re--89 G. .

MR .8 34 J. O. C. O. O. O. O. J.

SR=-81 0. 3. O. O. O. O. h J.

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

p $4.= 9,;
$4-- i 0. C. C. e. O. C. :. O.

s 5R--92 9. 3. C. 3. O. O. O. 4.5
1 V Y---9; D. 3. C. C. O. C. L :.

Y--914 6. 1. C. 3. 1. C. 4. O.

T---91 9. 3. C. O. O. O. C. 6,

Y-*-92 J. ?. ;. O. O. O. 3. b

T---93 3. G. 3. 3. O. C. ?. .

2R--95 C. a. c. C. ?. O. O. C.

2R--97 9. b C. G. 3. C. C. :.

NS--95 O. 3. G. 3 ., O. C. G. 3.

?. ;.
N3--97 0. O. 4. O' O. .

*
.

R3--99 3. 3. O. ?. 4. C. O. .

TC--99 c. S. C. C. C. O. 3. C.
TC-99m :. 3. O. C. O. O. G. 3.
TC-131 0. C. 3. O. O. C. L J.

RU-123 3. 3. C. O. O. C. 2. J.

RU-105 G. 3. O. 3. 8. O. 1. 3.
RU-106 3. C. O. O. C. O. C. O.

RH1334 4. J. O. h ?. G. O. O.*

8G1104 3. C. C. O. C. C. O. 3.
44-113 3. C. O. G. O. C. J. 3.

$8-122 3. O. C. O. O. O. O. h

$0-124 0. O.
~

G. 3. O. C. O. L

$8 125 9. 3. 0. C. O. C. O. O.

TC1254 0. O. O. 3. O. O. O. J.

TC12TR C. O. G. 6. O. C. O. s.
TC-lar O. O. e. O. ?. O. O. O.

845CO Oss 1 UCl#5CC RELCASC RATE OF CACM ISOTOPE IN OISCMARGC FLOW of 1 CC#SEC WITH NO ADDITION AL OILJil34
. .

.

e

.
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TABLE L-3
(cont.)

F ACTSR$ FOR LIOWIS DISCHARGESJ tuvie044tutaL P ATHha v-DOSt C04 WrRSION
AGC GnCUP - IW ANT

PatMWAY - Pot asLE WaTc4

0mGa4 00$t raCTCa (naturHe Pra UC1/mts
"

DUCLIDC
.. .....

........................,,........................................... ........

30ht LIvte TMT*0!D EIDMtf LUNG GI-LLI p( I N total 903,

it124n C. ?. 9. O .' O. C. 3. 3.

TC-129 C. 3. C. 9. t. P. O. 3.

Tc1314 3. 3. C. C. O. C. 3. :.

TC-131 S. O. 6. C. O. C. C. O.

TE=132 , 9. O. s. J. C. C. G. 4.

3. ;.*

I--129 3. O. D. 3. c. .

I-=133 *. C. 3. O. 9. G. D. 3.

t==131 9. 9. 2. 3. 9. O. O. 3.

t=-132 G. O. 4. 3. O. e. S. O.

I--133 0. 3. C. O. O. C. a. 1.

I--134 9. 1. O. O. f. O. w. c.

I*-135 8. G. O. D. O. f. J. O.

CS-134 9. 3. C. 3. C. O. . 3.

C5-13% 0. 6. 8. C. O. O. O. O.
J. 3.*

Ec135m O. 1. O. 8. C. .

3r-135 C. 7. C. O. O. O. C. ..

3[1334 1. 3. G. D. 9. C. 3. J.

30-133 !. J. C. 9. 9. ?. 3. 9.

BC131m a. C. G.. O. O. C. S. 3.

. . .,CS-116 8. 9. O. 4. O. 3. C. C.

' LCS-13f 3. 3. O. 1. C. C. S. G.

C S-130 9. 3. O. O. O. O. 3. C.

881374 0. 3. 8. C. O. C. O. C.

Sa134m t. !. C. D. C. f. C. J.

sa-139 0 C. C. O. 9. O. 3. 3.

34-140 8. 3. f. O. O. O. 3 4.

Ba-141 1 3. C. ?. O. a. 3. 9.

Ba-142 0 2. C. 9. 8. D. 2. 3.

[.\ LA-143 S. O. C. D. C. C. C. J.

( ) L4-142 1. e. C. ?. C. O. C. J.

'/ Ct=141 3 O. 3. C. f. 3. 1. 1.

Ct=143 3 3. ?. 3. C. *. C. C.

CF-144 8. 2. t. f. L. C. O. J.

PR-143 0. . C. 6. 9. C. C. ;.

Pe-144 8. 3. C. 3. 3. O. O. 3.

PA1444 3. 7. C. n. 3. C. 5 3.

NO-144 3. O. G. S. O. O. O. 3.

40-14T 0. 9. D. 3. e. C. C. C.

W--197 0. 3. D. C. * C. O. 3. e.

N*-239 9. 2. 3. C. C. r. 3 J.

PU-239 0. O. O. 9. O. O. O. G.

U--235 1. O. C. S. O. 8. G. O.

Pa=231 9. 1. C. O. G. C. O. 3.

AC-227 3. S. 9. P. 9. C. ?. 1.

THa227 S. O. C. 3. O. C. 3. 1.

Ra-223 1. 3. O. C. O. t. 6. O.

T4-231 1. C. 1. C. O. C. 3. S.
.

F#-223 9. S. C. S. 8. O. 3. O.
i

af-219 0. 9. 6. C. C. C. 3. 4.

|

R4-219 9. ?. D. O. 9. C. 4. 3.
'

81-215 8. 6. C. 9. O. C. 3. f.

PO-215 0. 1. C. C. O. O. J. 3.

PS-211 0. 3. O. 9. 3. O. O. J.

Bl=211 0. O. C. 6. C. S. 3. 1.

PO*211 3. O. 8. C. O. 2. J. 3.

TL-20T 3. e. C. 9. 9. O. s. J.

ve =0 ao0tt:0=at 0:Lu1:04
. easts Og 1 UCtrStC Rttrast satC Or caCM ts0ropt tu OlsCMaest rL0s 3r 1 CCistC W

.

.

's
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1

TABLE L-3
(cont.)

O
+

C WWIR 344CNT AL e4TMhav-00$* CoeWE RSION FAC TORS F OR L10U13 DISCMARGCS

PAT 4Waf . FRCSM M4TER 'IS4 AGC SRQuP = turA4T

DUCLtDC 0# GA N OO5C F A C70R IMACW/HR PCR UCE/4L)
.

............................................... ...........................................
404C LIVER THvR110 (104CT Luh6 51-LL1 Sulk tofat 003v'

M.-.=3 ?. O. 9. 1. 8. e. O. 3.
C --14 8. 2. 8. 8. O. C. O. O.

F-. 1R 3. O. 3. O. 8. O. C. ;.

ma--24 4 0. O. C. G. O. O. O. 3.
C. O. O. O. C. C. 3.*P. =32 .

CR=-51 0. 3. C. O. O. C. 7. 4.
me.-94 3. 1. C. 8. O. C. O. C.
mN--54 0. O. 8. O. 8. C. 1. G.

FC=-SS 3. O. O. 8. 8. C. O. 3.
FC--54 0. E. C. O. C. f. C. O.

Co--ST C. C. 9. C. O. C. 5. C.

Ca==58 3. S. C. O. O. C. O. C.
Co--6; 3. L. 8. 8. O. O. O. C.

41.=43 3. J. C. f. 8. O. 4. 3.
NI--65 3. C. 8. C. 8. C. O. G.

CU--64 0. O. 8. a. O. C. C. J.

24--45 0. 3. O. C. S. O. 4. 3.
ZN-=69 9. 9. O. * 8. 6. ?. O. 3.
08--82 C. 9. O. O. O. f. D. O.

OR==93 5. 3. C. 8. 8. C. S. J.
8. 8. 8. C. O. E.*

Oe--84 9. .

PR. 45 *. 3. 6. 8. O. C. C. 3.
er--66 3. J. O. 3. O. C. O. 3.

' O. O. O. 3.48--34 3. 3. P. O.
Ap==09 3. 3. f. O. 6. O. C. O.

KR-81m 1. 3. 8. O. O. 8. 3. J.

54 --99 3. 7. C. O. O. P. 3. 3.
SR--9; 0. 3. S. C. O. O. 3. 3.

58--91 S. *. *. O. e. O. 3. C.

SR--92 3. 3. O. 6. C. O. 6. J.

Y===9: J. G. O. O. f. C. O. O.

T.-914 C. C. C. C. C. ?. 3. 3.

T-==91 4. C. C. C. O. C. J. 4.

T.--92 3. 2. C. O. O. O. O. 3.

T= -93 3. S. 3. 8. O. S. O. J.

28--*5 1. 3. C. O. 6. C. O. 3.

28--97 C. *. C. O. 8. C. C. ?.

NB*=95 9. O. C. O. s 0. O. 3. 3.

44==97 3. J. O. S. 8. O. O. 7.
M0-=19 3. C. C. O. C. O. O. O.

TC-=99 G. 1. 3. 5. 9. 8. O. 3.
TC-994 0. 3. C. O. S. C. S. 3.,

!

TC-101 0. 4. C. O. 8. C. O. 3.
RU-103 . 3. C. 9. 8. 8. O. 3.
RU-105 3. C. 8. 9. O. O. 4. 3.

RU-116 3. O. C. O. 6. O. O. G.

RH1:38 3. 3. O. 3. 8. O. 3. O.

as113e 3. C. C. O. O. O. 8. O.

eG-11C 3. ?. O. S. S. C. J. J.

S*-122 S. O. 9. O. 8. O. O. J.

14=124 6. C. O. 9. O. 3. O. 3.
54-175 O. O. 8. 8. O. S. 8. 3.

TC1254 ?. 3. C. 8. 8. C. O. 4.
TC1274 8. C. 8. C. 8. C. 8. 3.

TC-127 3. 1. S. S. O. O. C. 3.

I
9

985!0 SN 1 UCl#SEC RCLCASE Raft OF CACM ISOTOPC 14 OISC#4 ROC FLOW OF 1 CCFSCC WitM 40 40Difl04&L DILuflH

.

.

'
i
1
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TABLE L-3
-(cont.)

Q
thf t R04mCNTAL P ATHWAT-DOSE C049[RSION F ACTOR 5 F 04 LleUID OtsCMaastsj

INFANTAGE GROUP =

PATHWAT . FRCSM WATC9 FIS4

wuCLIOC 8R6&N OOSC FA CT0m (na[mtMR PER UCl#RLD .

............... ......................................................... ...... ........
SONC LIWtm TMTROID EIO4 EF LUNG E l-L LI SKI 4 TOTAL 803T

Tf1294 8. D. O. O. O. C. O. 3.

ft.129 8. S. C. 9. 9. O. O. 4.

ft131m J. f. 8. 9. O. 8. a. C.

TE-131 S. O. f. O. O. O. S. G.

ft=132 S. 3. C. O. C. O. 3. :.

I*-129 8. 6. C. O. O. C. 3. 3.

t==133 3. C. C. S. O. C. e. 3.

1==131 0. C. G. 8. 9. G. 4. C.

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

I.-133 c. 3. O. O. O. C. 3. 3.

1-*134 3. 3. O. O. O. 5. P. 3.

I--135 8. O. O. S. S. C. O. :.

C5-134 3. 1. O. 9. O. C. C. O.

Cs-tu S. 1. 8. c. O. O. 3. 3.

RE1354 0. 3. C. O. 8. P. f. 3.

30-135 9. 3. S. C. C. C. O. O.

ET1334 8 3. 8. O. 8. C. 9 3.

Et-133 3. 3. G. C. O. 4. . C.

Et131M 9 3. C ." 9. S. C. O. O.

CS-136 8. C. C. f. S. 8. ;. O.

CS-137 8. 3. O. 8. C. C. 3. c.

CS-134 8. O. 9. . O. O. C. S. 3.

341374 3. 3. *. O. O. O. 3. 3.

SA136M 0. i. f. O. O. 8. C. 3.

8A-139 C. G. G. J. G. 3. 3. J.

SA-143 1. 3. f. O. O. C. S. C.

BA 641 3. 3. 9. O. C. C. O. 3.

34-142 0. 1. O. O. O. C. 3. S.

La-143 3. O. C. O. O. c. 9. G.

LA-142 3. J. O. *. O. O. O. 3.

I Ct=141 1. O. 3. 3. 5. 3. 4. S.

V CE-143 8. O. 8. O. C. O. O. c.

CE.144 S. G. C. S. P. F. O. 3.

PR.143 0. C. O. O. O. C. S. 3.

PR-144 9. 3. S. O. P. C. O. J.

PR144R 0. J. C. O. O. C. O. J.

NO-144 1. S. a. D. P. P. 3. 3.

NO-147 C. C. 4. C. C. C. 3. 3.
.

w-ale? D. 3. f. O. C. P. O. 3.

he-239 3. 1. O. B. 8. O. 3. O.

PW-239 G. O. 8. B. O. 8. S. O.

U-*235 C. O. C. 3. 8. C. C. 1.

Pe=231 C. 3. f. C. 8. O. O. 3.

AC=227 C. 3. C. 8. B. 8. G. d.

TM-227 8. O. O. 9. 6. c. 3. J.

RS-223 3. O. 6. 8. C. C. 1. G.
*

TM-231 t. O. C. S. C. S. 3. 3.

FA-223 1. O. O. O. B. O. O. O.

AT-219 8. 8. 8. O. O. S. t. 3.

9N-219 0. G. 9. S. 8. 8. O. O.

St-S15 8. S. 8. 8. 9. S. D. 3.

PO-215 0. O. O. 4. O. O. O. 3.

PS-211 1. O. O. O. S. O. O. f.

98-211 S. 1. S. 8. O. O. C. J.

PO-211 3. 3. 8. O. 9. O. 8. O.

TL-237 e. O. S. e. S. 4. 3. B.
I

|
I OttuftSu

1 UCststC acLeast Raf t OF E ACu ts0 TOPE tm OlscienRst FLOW or 3 CCiscC WITn 40 A00t TI0 matea sr0 04
.

|
,

! . .

.

J
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03/04/29.

TABLE L-3'

(cont.)
s

C#WIRONMENT AL * ATHW AT-DOSC C04WE A S t0h F ACTO RS F OR L19Ut3 StsCHARGCS .

P AT1W AT - L AEC SM04CL14C OCPOSI TS AGE SRmUP - INF441

muCLIOC 0msa4 00$C FA CTOR CMREN#He PCR UCI/mLD
............................................... ...........................................

SONE LIVCR TMTR010 KtD4CF LUNG GI-LLt SKIM TOTAL 0337

te.--- 3 3. O. C. 8. 8. O. D. O.
.

C---14 6. 5 8. 8. 9. 8. S. O.

F===14 0. 3. O. O. O. O. 3. 3.

h&=-24 1. R. O. f. 9. O. 3. 1.

P---32 1. c. O. O. O. O. 3. 3.

CR==St 3. O. O. S. 9. e. 3. L.

p4*-54 0. O. C. O. D. O. 3. J.

mg. 56 3. O. O. O. S. P. J. G.

FC=-55 O. J. C. 9. S. O. G. D.

FC=-59 3. S. S. 6. 8. C. 8. 3.

C0+-57 3. c. O. 9. O. O. O. 3.

CO*-SR 3. O. 8. O. C. C. O. 4.

CG--60 0. G. C. 8. 8. C. O. G.

ht--63 9 S. 8. O. O. C. 3. 3.

ht==45 3. C. O. 9. 9. C. 6. O.

CU--64 3. 3. O. O. 8. C. 3. O.

24--65 3. O. 6. C. 9. S. v. J..

ZN=-6* 3. C. C. 9. S. f. 4. O.

BR=-92 6. C. D. 8. O. C. 6. O.

OR=-03 0. P. C. S. 6. 8. O. J.

9R-*84 1. O. O. D. O. G. O. 3.

84=.95 3. 3. O. 8. S. O. 3. 3.

R0--#5 3. 6. O. O. 9. f. O. 3.

49--93 3. O. O. O. S. O. O. 3.

49--89 3. J. O. O. 6. C. 1. 1.

us.e3g 9. O. 3. O. 9. f. 3. ..

SR*-09 C. 3. C. C. S. 6. O. 3.,

(j
SR=-90 8. a. 8. O. S. 3. J. 3.

SR-*91 3. 4. O. '. 4. C. 9 J.

SR. 92 3. O. C. 8. O. O. C. J.

T--=9: 3. C. S. O. C. C. O. 3.

T=.91n 9. 3. 6. O. C. C. 3. 3.

T--- f i 3. 3. 3. 9. S. 9. O. 3.

T*--92 3. O. 3. O. 9. f. 3. 3.

T===93 6. 1. C. 8. O. O. C. 3.
, * 3.

2R=-95 6. O. O. O. S. C. .
*

O. O. O. O. 3. .
ZR--97 3. ..

N#--95 0. P. 3. 3 O. 3. C. 3.

48--97 0. P. f. *. O. C. C. 3.

M0=.99 ?. S. O. c. O. C. 3. 3.

TC--99 0. J. O. O. 9. f. C. 3.

TC-99m O. C. O. O. S. C. C. 3.

TC-131 S. C. O. O. S. O. O. 3.

*RU-135 1. 3. 6. 9. O. 8. S. C.*

RU-135 C. O. O. G. 3. O. O. O.

RU-116 0. O. 6. O. f. C. O. O.

PM1534 9. 8. 8. 8. C. O. G. C.

AG113e O. S. O. O. 8. S. P. 3.

AG-110 0. 1. O. O. O. c. O. O.

$%=122 0. S. 9. 9. Se to 0. 3.

50-124 3. 1. 9. P. G. C. O. 3.

Se=125 9. 9. 9. 9. 9. 8. O. 2.

TC1254 3. O. 8. C. 8. c. O. J.

TC12Tm 3. 3. 6. 9. c. O. O. 9.

TC-12F 0. 9 O. 9. 8. O. O. v.

.

~0aSCs og 1 uttrSCC RCLCaSC RaTC 0F CaCM IS0 tort in OtSCnamst rLOW Gr 1 CCr$CC vtTw =0 a00tfr0=aL OrLur:0=

.

,

t

,
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TABLE L-3_
(cont.)[~

tuttR044C4f AL PAT =IWA Y DOSE C04WERSt04 F AC TO RS F OR LIOut0 OISCMAmsts
AGE GROJ' - INFANT

84T4 War - Last Set 04CLim! OCPOSITS

94 8A4 D0$E F A C70R tuarpfMR PCR UCIFMLD .

WUCLIOE ............................................... ................................. ........
SomE LivCR TNT 8010 KIONET LUNG St-LLI SK IN total 303r

TC1294 0. C. D. O. O. C. C. O.

TC.129 8. C. 8. P. O. O. O. J.

TE131m O. C. C. 8. 8. C. O. S.

TE-131 , s. 4. O. O. O. C. C. O.

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

T[-132
I--129 3. 6. 6. 9. 8. D. O. O..

I. 13: 4. ?. O. S. 8. O. O. O.

1--131 4. C. C. O. Oe O. O. J.

I--132 5. 3. O. 8. 9. C. 3. G.

T--133 S. f. O. 9. 8. O. C. 3.

1--134 0. O. 2. 9. S. C. 3. O.

I-.135 O. C. O. C. S. O. 3. 3.

C5-134 9. O. O. O. C. D. 3. 3.

C5 135 3. O. f. C. O. C. O. C.

EE1354 0. 3. O. 9. 8. C. G. c.

EC-135 O. 9. O. C. O. C. O. c.

EC1334 3. J. C. O. B. f. O. C.

ut.133 S. O. O. C. O. C. O. 3.

4t1314 3. 3. 3. - O. 8. C. 3. O.

C5 136 3. O. 4. O. 9. C. O. 3.

CS-137 8. O. C. C. C. C. C. 3.

O. c. O. J.

CS-136 8. 1. D. 0..
O. C. 3. 3.

941374 2. C. 8. 9.

841354 3. 3. O. C. O. O. O. 3.

MA-139 9. 9. O. O. c. 9. 3. 3.

BA-141 3. 3 O. c. 9. C. 4. 4.

et.141 :. 1. 3. C. O. C. 3. 3.

84-142 . G. O. O. O. C. 9. 3.

LA-14 ?. 3. C. 9. 3. O. O. C.

LA-142 2. 6. 4. O. C. O. 3. C.

CC-141 C. 1. 2. O. O. C. C. J.

b CC-143 0. 3. C. O. O. C. G. 3.

Ct-144 9. G. C. 6. ?. 3. C. 3.

PR-143 9. c. c. O. O. C. 3. O.

P4-144 3. J. 4. 3. O. C. O. v.

Patten 3. 3. C. C. O. O. 3 ;.

NO-144 3. 1. O. f. O. C. 9. 2.

NO-147 0. C. S. C. O. C. 2. G.

W -147 3. J. C. O. f. f. O. C.

we.239 0. C. O. O. 5. C. C. 1.

PU-239 8. C. 8. 6. O. C. S. 8.

( U--235 0. C. C. O. O. 8. C. 3.

PA.231 3. O. 8. 8. S. C. O. J.

AC-227 s. 6. S. 8. 9. O. C. J.

TM-227 9. O. O. 6. O. C. 3. G.

a4-223 4. O. D. 9. 8. S. O. O.

TM-231 0. 3. 6. O. 9. 8. 3. 3.
*

FR-223 S. O. 6. 8. 8. C. O. J.

47-219 3. O. O. 6. S. 3. G. C.

94-219 8. C. O. O. O. C. G. 3.

81-214 4. 8. . O. O. O. O. 3. 3.

P0-215 O. G. C. C. C. g. O. 3.

PS-211 9. 3. C. O. 8. O. 3. 3.

St=211 9. O. 8. O. 6. S. O. 3.

P0 211 3. 3. 8. O. 9. S. O. O.

TL-237 s. 6. a. s. s. S. O. 'O.

SASCO 04 1 UCl#Stc RELC ASC Raf E OF E ACH ISOTCPC IN OISC844RGE FLOW SF 1 CC#$tC ulTM 40 ADDITION AL OILUTION
- .

.

e
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TABLE L-3 est3tici.
i g) (cont.)(V

[NVIR044!4T AL P4f MWAT-00$C C04WER SIDN FAC TO RS F0+ L10GID DISch4RSTS *

IgregiP ATWW Af - SWIMMING 4%E GR3UP -

40CLIDE OR GA 4 D0$E F A CT0R (RRCMIMR PER UCIIRL3
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

aget LtytR TNTROIO RIDNEY LUNG St-LLI SKIN TOTAL 8037

H-===3 3. J. S. 9. 6. C. 3. J.

C---14 e. C. O. O. S. c. c. O.

F==-19 0. O. 9. O. 8. O. J. J.

NA--24 1 74f+31 1.78t+01 1 7tE+C1 1 78C+01 1 78T+01, 1 79t+01 G. 1. Fat.31
P---32 0. C. G. O. O. O. 1. C.

Co--51 1.19f-01 1 190-01 1 19E-01 1 19I-01 1 19f-01 1.190-01 3. 1 19:-31

me--54 3 43r.30 3 43t+S3 3 43C+00 3.43E+00 3 43r+00 3. 4 3C + 0 0 8. 3.43t. 3

R4--54 0. O. O. O. O. G. G. O.

FE--55 3. 3. 8. 8. C. c. 3. C.

F[--59 5.02C.30 5 0 2C +5 0 5.02E+60 5.32E+00 5.0 2E *0 0 5.C2C+GC 3. 5 42:+3:

CO--if 0. 3. O. O. C. f. O. 3.

CO--59 4.lgr.30 4 11C+00 4 11C+00 4.11t+00 4 11r +0C 4.11?+00 3. 4.11r.2p

CD-=&O 1 05f+01 1 35t+31 1 05t*01 1 05C+01 1 05r+01 1 05!+01 . 1 05:.31

NI--63 3. 9. 3. O. C. f. O. C.
0. C. 3. J. 3.hl--65 0. O. S. *

* *CU--64 0. 1. 3. O. O. G. S. 3.*

Zh--65 2 51*+0C 2.51E+00 2.51t+00 2 51E+00 2 51E+0C 2 51E+00 :. 2 51E+3.t

4. 3.
2N--69 3. O. 3. c. O. *.
8#--82 3. 3. O. C. O. C. 3. 3.

so--43 5. 1. C. 3. C. P. 9 J.

BR--84 1. J. C. O. 6. *. .. J.

OR--85 3. G. ?. O. - C. C. J.*

49--86 3. 2. 3. O. c. C. 3. 3.

R8..sm O. 3. O. O. O. C. J. O.

/ R8--99 1.+*C-32 1 95C-32 1 0 5C- 0 2 1.35f-02 1 05E-32 1 05*-32 c. 1.35t*C2

1 R+-434 4. G. O. O. 6. C. . O.

b SR--89 6. 3. 3. C. C. 1. . s.
SR--93 1 23!-C3 1 23!-03 1 23C-0 3 1 23C-03 1 23E-02 1.23E-G3 4 1 23E-93

L.
SR==*1 3. O. f. 'O. !. 3. *.
SR--92 9. ?. O. O. C. C. ;. G.

Y---93 C. 3. C. 3. C. f. O. 1.

T==91n 0. 3. O. C. O. f. c. :.
Y---91 S. 3. C. 3. C. O. . 2.

Y---92 C. 3. 3. O. C. C. G. G.

Y---93 0. 3. G. O. C. f. O. J.

28--15 3.43E+30 3.43C+30 3.43E+03 3 43:+03 3 43'+C3 3.43t+03 3. 3.430 00 |

2R--97 3. 3. C. C. C. C. O. ?.
*

h8--95 9. C. O. O. C. C. G. .

N8--9F 0. 1. f. 3. O. C. c. L.

90--99 5.egr=01 5 48C-01 5 4et-01 5 4RC-01 5.4er-01 5.440-01 C. 5.48t-01

TC--99 3. G. O. O. O. C. C. ;.

TC-994 0. O. C. O. O. G. C. G. |

TC-101 0. O. 9. O. C. O. . 3. 1.

|RU-133 1. 3. E. S. O. O. c. G.

RU-105 0. 3. C. C. O. C. O. O.

RU-136 9. 8. 8. O. O. 3. C. 3.

RN1334 0. O. S. 6. O. P. O. O.
,

!

4G1104 1 12E+01 1 12C +31 1 12E.01 1 12E+01 1 12f+01 1 12C+31 C. 1 12C.;1,

A5-110 3. 4. O. 3. O. C. a. O.

56-122 6. O. 9. 8. 8. C. ?. 3. '

$8-124 a.22C.00 8.22!*C0 8 22C+0C 5 22C+30 e.22r*30 8.22[+0s 0. 9.22E+JC l

$9-125 0. 3. O. 9. 3. c. J. J.

TC1254 3. O. O. 6. O. C. 4. 1. j

T[1274 9. D. O. O. O. O. 9. 3.

,Tt-127 0. O. s. O. O. O. O. 3.

saSc3 Og 1 UClistC RtLtasc Ratt Or taCa r$0f 0pt := ossCuaRsr rLos OF 1 CCrStC wita =3 a00 r:0=at 0Lurts= ,

l

.

'E(
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i

TABLE L-3
(cont.)

gevt e0gnC41&L PATHWAY-DOSC C04WC4 510N F AC TORS r os LI OU I) 015Casasts
A i' Group Iws a 9e.

PATwear . suf metwG

NUCLIDC eRS& 4 005C F A'C T o a (net urHe Pf m utt rMLS
.. . .... .. ............... ........... .................. ............. ........

53NC LIWft TMTR3tD Kt04EF LUNG St-LLS SK !4 Tafat s33r

,S. O. f. 8. O. C. C. 3.
TC1294 *

TE-12* c. 8. C. S. O. C. 3. - 0.

it131m e1 70t.0G 1.Fe**00 1 70L+00 1.70C+00 1 70C+00 1 70!*00 0. 1.70E+0;

T[-131 S. O. S. 3. C. c. a. c.

TE=132 8. O. 8. 8. 9. c. 3. 3.

1--129 8. 3. S. 8. O. C. C. &.

1--133 0. S. 8. 8. 9. f. C. 3.

3--133 8. O. 8. C. 8. C. 8. 3.

I--132 S. . 8. S. S. 8. C. O. :.
I--133 2 19f+30 2.19C*00 2 19t.00 2 19C+00 2 19"*:C 2.19F*GC G. 2 19:+J:

1--134 8. 3. 8. 8. 8. f. 3. 3.

8--135 8. C. 8. 8. c. C. C. 3.

CS-134 6.62! *00 6.6 2C +0 0 6 62[.00 6 620 00 6.62E.*C 6.62P+0C :. 6.62 +;;

CS-135 8. O. 3. 8. 3. P. L. :.

EC135a 0. 1. S. . O. O. C. 3. 3.

st-135 8. C. 8. C. 8. C. 3. 1.

. ,9[1334 S. O. S. 8. C. C. 3. 3.

st-133 3. 3. O. 8. S. O. 5. ..

'.*

Erl31m O. 3. c. 0.- 0. C. .

C5-136 S. 1 6. O. O. 1. J. 3.

CS-137 2.29t+20 2.205 03 2 29t+30 2 28t+00 2.20C+0C 2 23:*00 J. 2 20:.33

C5-130 0. 1. P. 8. 8. O. C. 3.

3a1374 9. 4. f. 6. C. C. S. .

Sa1364 9. 3. C. 6. C. C. D. 3.
;.

SA-139 9. O. C. G. O. 3. *.
Sa=143 1 12r*Ca 1 12r .0 C 1 12C.00 1 12?+0C 1 12f*00 1 12C.00 1. 1 12:.;3

04-141 2 970-01 2.97!-C1 2 97[-C1 2 97C-01 2.97f=01 2 97[-01 3. 2.97!=C1

Ba-142 3. 3. 3. p. D. c. 3. O.

La-14G ?. C. O. 3. C. O. G. 3.
C. 3.*

LA-142 3. 3. O. 4. C. .

Ct=141 3. C. G. O. O. C. !. J.

Ct=143 3. O. C. S. O. f. 4. J.

CF-144 1 96t=31 1 96r.01 1 96t-01 1 96C-01 1 96r=01 1 96!-01 J. 1 9 V - 01

P9-143 3. J. C. O. O. 6. 3. 3.

'' R .14 4 c. C. S. S. 3. O. O. ".

Pe144R ?. 3. O. O. O. C. 1 O.

#D-144 8. f. O. O. 4. C. 3. 3.
' *

40-147 3. 3. 8. O. C. P. 3. .

W--147 9. f. C. 9. 9. C. O. ;.

WP-239 5.49t-01 5 40 .31 5 40t-01 5 44:=01 5 40E-01 5 44t-31 C. 5 40:-?1
2.

P2-219 9. 9. O. S. O. f. *.
u=*235 8. O. O. 8. 8. C. G. O.

3.*

Pe*231 9. a. O. 9. O. c. .

aC-227 8. O. 3. C. O. 9. 3. 4.

TM-227 8. O. S. D. e. C. 3. 3.

Ra=223 8. 8. s. g. 8. t. C. C.

TM-231 S. O. 8. O. O. C. O. J.

F4 223 8. O. 3. 3. 9. f. L. O.

41-219 8. J. n. g. O. O. p. C.

, en.219 g. S. 8. 1. 6. f. O. 3.

| ar-2 5 s. a. s. a. S. C. O. c, .

I PD-215 8. ?. 6. 6. 8. C. 8. O.

PS*211 0. O. S. 8. D. O. 8 3.

l 81-211 4. S. C. 9. 6. O. D. 3.I

*0-211 C. 3. 8. O. 8. O. P. C.

i TL-207 8. 3. 8. 8. S. O. O. 3.'

01.ut:19
| easto on 1 uCarstC arLCasr satt or tata isor0Pt le onstmanst rL0v er 1 CCistC witn no a0elt:0=st
t

:

. .'
i

I

|
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TABLE L-3
(con't)

ENW1R044CNTAL P4f4Wat=00$C C0 EWER $104 F AC TO RS F 0*
Lieu 1D DISCMAe6Es

t eer a NTASE 64 0U* =

B04 f 1469&T4WAT *

S4 6A N O9 SE F A C70m tuRCn#MR PCR Ut1#MLt
NUCLIDC

............... ............... ............
...........................................

Sent LIVER TMYeot D ' EID4tf LUNG $1*LLI - SK I N 73f4L 3 3 ',

3.*

es----3 8. C. 8. t. 3. 8. .

C =,= = 14 8., S. f. 9. 8. f. 3. J.

F h10 8. 8. 6. 6. 9. 8. S. 2.

ha--24 3.83t+01 3 83C+01 3.03t+01 3. 0 3C + 01 3 83f+31 3 03t.01 0. 3.s3t.31

P=b=32 9. O. O. 9. S. 8. O. S.

C8--S1 2.SSE-01 2.S5C=81 2.S5C-01 2.S$t=81 2.S$ raft 2.SSr.01 0. 2.SS -31

#E-=54 f.M!*00 F.36t*90 7. M t + 8 3 7. 36t * 00 7.36t +C0 7. M! +& b G. F. 36t.4

941--S6 9. 9. 4. 8. 9. O. 4. 3.

FC-=SS 0. 8. 8. 8. 8. 9. O. 3.

FE==S9 1 09t+01 1 08t*01 1 00t+01 1 04C+01 1 000.t1 1.08t+61 c. 1.cgi.01

CO**ST 0. 9. 8. 8. S. f. O. J.

CS-=59 S.04t*00 S.04E+00 0.04t+03 0.04E+00 0.8 4t * 0 0 8.84t*00 0. s.040.Cc

CO--64 2 25E+C1 2 26t*01 2 26t+t1 2 26t+01 2 26E.61 2.26t+31 0. 2.26!.31

88--43 8. 8. C. 8. D. G. C. 3.

ht==65 8. 6. 8. S. 8. f. O. ;.

CU-64 8. 3. S. f. 9. O. 9 3.

24--65 S.43t*00 S.40r+00 S.40E+00 S.40C+00 S.4tf+01 S.4Ct+30 C. S .4 3; .33,

24*=69 3. 9. 8. 8. Se 9. O. S.

88--82 8. 7. 8. 8. 6. c. 4. O.

04==83 4. S. 8. a. 8. C. t. a.
3.

94-=84 8. 3. 8. 3. C. C. 4

SR==0S 8. 7. D. 8. 8. D. 4. G.

AS ==9 6 9. C. 4. 9. 9. O. 1. O.

80=-84 9. 1. S. 9. C. C. G. G.

Ataalt 2.26t-02 2 26t=02 2 26f*02 2 26t-02 2 26t=02 2.26?-02 3. 2.26t-J2

EA-834 9. 8. S. 8. 8. C. G. L.

St==89 3. S. 8. 8. P. f. 9 G.
2.6S!-23

SE*=90 2.(St-03 2 65t-G3 2 65t=03 2 6St-03 2 6Sr.C 3 2.65t -0 3 v.

St==91 9. S. C. 8. S. C. :. J.

S4-*92 8. O. O. 1. 9. C. 3. ).

T===90 8. O. S. 2. C. C. 3. 3.
*

T==914 8. 8. 8. P. C. 8. C. .

Q T===91 8. 6. E. 8. 6. O. 4. 4.

T===92 8. 8. 8. 4 C. C. C. ;.

T==~93 8. O. S. 3. 8. f. O. :.

ZR=*95 7.Mt +00 7 36t*80 7.ME*t0 7, . 36t * 00 7.ME *;6 7.ME*3G 3. T.36t.33

24*=97 9. O. 1. 1. f. C. *. *.

WS-=95 8. 8. O. C. O. O. J. 3.

NO-=9F 0. 3. 3. 's. O. c. 3. 3.

MS-=99 1 19t*0C 1 1SE*30 1 18t*00 1 19t*00 1 18t+C0 1 14t.CC 3. 1 10!*;3

TC==99 8. 8. 8. 8. 8. f. C. 3.

TC=99M e. B. 8. C. t. O. 3. 3.

TC-101 3. 3. C. 3. 8. C. C. 4.

89-103 9. 8. 9. 9. 9. t. 1. 2.

RU-105 3. 8. f. 3. C. C. 4. 9.

8U-106 3. O. 8. C. C. O. E. f' .

SM103M 0. 9. 6. 8. 3. 3. 3. J.

481134 2 41r+01 2.41C+01 2 41t+01 2.41t*01 2 41C+ct 2 41t+01 8. 2.41t.21

46-118 9. 9. S. 8. f. O. 3. O.

85-122 9. 9. 8. 9. 8. C. J. ..
1.??!*?1

St=124 1 7F E *01 1.77t+01 1.77t+01 1.77t+01 1.77F*01 1 1FC+C1 v.

SA -125 9. 8. 8. c. 8. 9. 1. 3.

TC1254 t. e. C. 9. 3. 8. C. 3.

1C12fM 9. 3. S. 6. 8. O. 6. J.

ft 127 s. s. e. c. 9. O. 3. a.

Ottus
saste se 1 UC1/stC atttaSC natt oF CaCn IsetoPC 1e o18Cuaest FLO.e er 1 CCistC witn =0 aDot t:0=46

.

.
.
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TABLE L-3
(cont.)

FACfoss FO. Lieut 3 DISCnansis,
ChW14DN# Cut at P&fMWA T-005t C0gvCasteN

'~

SO4 T I NGDAT4def =

3esaa eoSC raCTS4 inRC##MR PC# UCl#4L S

.. ..... ...... .................... ...... .........................................NUCLISC

,,
Bett LIW CW TNTR3tD EtDNCT LUNG SI*LLI SEth TOTAL 903*

TC1294 9. 8. 8 C. O. C. S. :.

TC*129 8. 8. 8 8. 8. P. 4. J.

TC1314 3.83t+0C 3.8 3C.9 5 3 8 3C.0 0 3.exess 3.ex.06 3.e3Cese s. 3 8 3C .a a

TC=131 8. 6. 5. 8. O. e. P. 2.

TC-132 S. 9. C. 8. 9. O. 3. J.

1==129 9. 9. 8 S. 8. c. C. O.

3-*133 8. 9. 8 8. 8. O. e. 9.

I--131 3. 9. F. 8. 8. C. S. ?.

I--132 8. 8. 8 9. C. 8. 6. 3.

t==133 4.71t*t0 4.71C.30 4.71C.00 4.71C.00 4.71C+&O 4.71!.00 C. 4.71C+03

!==134 8. 2. D. O. 3. C. S. .

I--135 8. 9. 8. 8. 8. C. C. 3.

C5-134 1 42C+01 1 425 01 1 42C+01 1 42C.01 1 42C .C1 1 42C.01 C. 2 42t .01

CS-135 8. 8. f. 8. f. 8. O. *.

EC13Sn 9. O. S. O. C. f. 3. 3.

EC=135 9. 1. 8. 8. S. 6. ?. ;.

EC133n 3. O. 8. 8. 9. O. ;. J.

EC=133 8. 8. S. 8. 8 F. 3. C.

SC1114 *. 3. C. O. 8 f. C. 8.

CS-136 8. 4. 8. 8. 8. S. 6. 6.

C S.137 4.91:*30 4.91!*13 4.91C+00 4.91C+00 4.91C.CS 4.91C.03 2. 4.91!.2:

C5-138 9. 8. 6. S. O. O. ;. 8.

9413T4 to 8. 2. 8. 8. C. *. 3.

ma116n 9. 6. 4. 8. 9. O. O. 8.

8A-139 9. 3. f. S. 9. C. 3. C.

54-140 2 41!.00 2 41C.00 2 41C+00 2 41C*00 2 41C+e0 2 41C+80 4. 2.ett ;J

SA-141 6. Mt=31 6 38:=t1 6 3st-91 6.38C-01 6 38C-11 6. 36t = S t a. . 34t- 31

88-142 9 B. 3. 8. f. 8. c. 3.

LA-14C 3. O. F. 8. 9. O. a. 3.

LA=142 9. P. 8. f. C. O. 4. 3. .

CC-141 9. G. C. G.- 0. 8. O. O.

CC-143 ?. C. 4. 9.- O. S. 3. 3.

CC-144 4.22C=01 4 22:=51 4 22C=01 4.22!-01 4.22C=01 4.22C-01 3. 4 22t=31

Pt=143 9. 3. 8. 8. 8. 8. O. O.

PA-144 9. O. 3. 9. 6. 8. 3. O.

PR144N S. de C. 9. C. 8. 3. G.

WO-144 9. 8. 9. 9. O. 8. 3. 3.

NO 147 8. O. 8. 9 5. O. f. S.

4t--187 9. D. O. 4. O. O. O. O.

WP-239 1 19t+0C 1 18t*#3 1 18t.00 1 1AC 08 1 18C+0C 1 190*00 C. 1 18C.6J*

PW-239 9. O. O. C. O. O. ' 2. J.

U-=235 3. 8. C. 8. O. 8. O. 4.

Pa.231 3. 3. S. 9. O. 1. S. 2.

at=227 8. 8. E. 8. 8. 8. 8. J.

TM-227 8. 8. O. P. O. G. C. C.

es=223 8. 8. 8. 8. 9. f. G. 3.

TM-231 S. 4. 8. 8. 9. 8. 8. O.

Ft-223 8. e. 8. 9. 8. O. C. J.

AT-219 8. 8. 8. O. 9. 9. 4. J.

Rm=219 8. 8. 8. S. S. 8. 8. S.

81-215 8. 8. 9. 8. 8. 8. 3. J.

PS-215 9. 9, 8. S. 9. 8. 3. 3.

PG=211 8 9. 8. C. 8. S. C. 3.

St=211 S. S. 8. 8. S. e. 4. 4.

P9 211 S. 8. S. 9. f. 9. 9. 2.

TL-207 8. 4. f. S. S. 8. 8. 8.
- .

DILuftiw
C ACm ISOf 0PC 15 O!SCM AREC FLOW er 1 CC#5Cg gg fM me 400t f t ogaL

SaSCO 94 1 UCl#1tC RCLCASC RafC OF
.

a
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JAMES A. FITZPATRICK NUCLEAR POWER PLANT

OFFSITE DOSE CALCULATION MANUAL (ODCM)

.

APPENDIX B

GASEOUS DOSE CALCULATION DATA

I

TABLE TITLE PAGE

!

G-1 Unrestricted Area MPC's B-1

G-2 Noble Gas Data Transfer Factors (K , L) B-2i 1

G-3 Air Dose Transfer Factors (M , Ni) B-3i

G-4 Ground Plane Deposition Environmental
Pathway Dose Conversion Factors (Pi) -
Instantaneous B-4

,

G-5 Inhalation Environmental Pathway

Dose Conversion Factors (P ) -1
Instantaneous B-6

' G-6 Cows Milk (Contaminated Forage)
Environmental Pathway Dose

Conversion Factors (P1) -
Instantaneous B-8

G-7 Limited Analysis Approach -
Gaseous Discharge Environmental
Pathway Dose Conversion Factors (R ) B-10i

G-8 Environmental Pathway Dose Conversion
Factors (Rg) for All Pathways B-24i

.

|
|

|

:
i
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TABLE G-1

Maximum Permissible Ceneentrations in Air in Unrestricted Areas
t 1 .

-

Nuclide MPC pCi/cc Nuclide MPCpCi/cc

Ar-41 4 E-8 Y-91 1 E-9 -
* Kr-83m .- 3 E-8 Zr-95 1 E-9

Kr-85m 1 E-7 Nb-95 3 E-9
Kr-85 3 E-7 Ru-103 3 E-9
Kr-87 2 E-8 Ru-106 2 E-10 :

Kr-88 2 E-8 Ag-110m 3 E-10
Kr-89 3 E-8 Sn-113 2 E-9
Kr-90 3 E-B In-113m 2 E-7
Xe-131m 4 E-7 Sn-123 1 E-10
Xt-133m 3 E-7 Sn-126 1 E-10
Xe-133 3 E-7 Sb-124 7 E-10
Xe-135m 3 E-8 Sb-125 9 E-10
Xe-135 1 E-7 Te-125m 4 E-9
Xe-137 3 E-8 Te-127m 1 E-9
Xe-138 3 E-8 Te-129m 1 E-9'

H-3 2 E-7 I-130 1 E-10
P-32 2 E-9 I-131 1 E-10

Cr-51 8 E-8 1-132 3 E-9
Mn-54 1 E-9 I-133 4 E-10
Fe-59 2 E-9 I-134 6 E-9
Co-57 6 E-9 I-135 1 E-9

Co-58 2 E-9 Cs-134 4 E-10

O- Co-60 3 E-10 Cs-136 6 E-9

Zn-65 2 E-9 Cs-137 5 E-10

Rb-86 2 E-9 Ba-140 1 E-9
! Sr-89 3 E-10 La-140 4 E-9

Sr-90 3 E-11 Ce-141 5 E-9

Rb-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 HPC where they are
given in Table II, Column 1.

- Ref. 10CFR Part 20, Appendix B, Table II, Column 1.
..

,

O

O<

B-1

I
'

-. - ~ . - - _ . - _ _ _ _ _ _ . . _ _ _ . . _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ . _ , _ _ _ _ . . _ _ _ _ ________



. _
_

JAMES A. FITZPATRICK NUCLEAR POWER PLANT

\j OFFSITE DOSE CALCULATION MANUAL (ODm )

! TABLE G-2
.

TRANSFER FACTORS FOR MAXIMUM DOSE TO A
PERSON OFFSITE DUE TO RADIOACTIVE NOBLE GASES

Dose Transfer Factors

GAMMA BETA GAMMA + BETA

i i (L + 1.1 M)i
mrem mrem mrem

Radionuclide uCi sec/m uCi sec/m uCi sec/m

6.7E-7Kr-8 3m 2.4E-9 --

Kr-85m 3.7E-b 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
Xe-13bn 2.9E-6 1.5E-5 2.0E-5
Xe-133m 8.0E-6 3.lE-5 4.2E-5
Xe-133 9.3E-6 9.7E-6 2.2E-5

Xe-135m 9.9E-5 2.3E-5 1.4E-4

Xe-135 5.7E-5 5.9E-5 .l.3E-4
Xe-137 4.5E-5 3.9E-4 4.4E-4
Xe-138 2.8E-4 1.3E-4 4.5E-4

Ar-41 2.8E-4 8.5E-5 4.0E-4

.

d

Ref: Regulatory Guide 1.109, Revision 1, Table B-1. ,

o
B-2

_ , _ , _ _ _ _ _ _ _ _ _ _ _ _ - _ _ . _ , _ _ _ _ . - _ . - _ - - _ _ _ _ _ _ _ - - - _ , _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ . - . . - - _ _, _ -
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TABLE G-3

TRANSFER FACTORS FOR MAXIMUM OFFSITE AIR DOSE

.

Air Dose Transfer Factors
e-

GAMMA BETA

- M Ng

mrad mrad

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

i Xe-131m 4.9E-6 3.5E-5
Xe-133m 1.0E-5 4.7E-5
Xe-133 1.lE-5 3.3E-5
Xe-135m 1.lE-4 2.3E-5
Xe-135 6.lE-5 7.8E-5

,

Xe-137 4.8E-5 4.0E-4
4

Xe-138 2. 9E-4 1.5E-4
'

Ar-41 2.9E-4 1.0E-4

,

.

.

I

h

Reft Regulatory Guide 1.109, Revision 1, Table B-1.
.

i B-3
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TABLE G-5
-

e

(cont.)

,

ENVt 404 MENT AL P4?HuSV-DOSE C04WERSt04 FACTOR % P(Il FOR 54SEGUS DISCMARGE

- PAT 4W4Y - ImH4LaTION Instantaneous AGE GROUP - 14FANT + Children
+ Teenager + Adult

MUCLIDE ORG4 4 DOSE F A CToRS (MerM/YR PER UCI/CU. METER)

BONE LIVER THYR 110 MID4EY LUNG GI-LLI SMIN TOTAL 8007
;

.

CD115M 0. O. O. O. O. O. O. O.

S4-123 p. O. J. O. O. O. G. p.

! S4-126 0. O. G. O. 3. 9. O. v.

59-124 3 79E+04 5 56E+0 2 1 01E*02 9. 2 65r*06 5.91E+04 0. 1 20t+04

- $8-125 O. 3. 1 O. 6. O. D. 6.

I TE125M 3. C. 3. O. O. 9. O. O.

TE1274 0. O. O. O. O. C. O. O.

TE129M 0. O. O. O. O. O. J. 6.

1--130 1. O. 1 O. O. O. 3. O.

I--131 3.79 E *04 4.43E+04 1 4mE*07 5 1pr.+04 0. 1.06E +0 3 0. 1.9 6E + 0 4
O. O. O. O. 1.

*
,, *

I--132 1. 9. .
e
4 I--133 1.31 E * 04 1 9 0E +0 4 3.52r+06 2 22E*04 8 2.14E*03 9. 5.SSE+03

* t--134 0. 9. O. 9. O. O. 9. O.

I--1 35 9.9FE-07 R.64E-07 0. 2 57E-07 1 01E-07 2 17E-09 c. 4.72E-04

CS-134 3.96E+05 F.3 3E +0 5 O. 1.* 0E +C5 T.9FE*04 1. 33E * 0 3 0. F.45E*04

CS-135 3. 1. O. 1. O. O. G. O.

CS-136 4.P3E*04 1.35r+05 0. 5.64E*04 1.1RE+04 1 43E+03 0. 5.29E*04

CS-137 5.490+05 6 12E+05 c. 1 72E *05 7.13E*04 1. 33 E * 0 3 0. 4 55C+04

CS-138 1.tir+02 1 5 5E +3 2 0. R.15E*01 1 30F*01 1 74r+02 0. F.90E*01
NE-133 J. O. O. U. D. C. O. 3.

WE-135 1. O. C. P. C. S. O. 3.

ut1354 9. 1. 9. O. c. e. 1. 3.

RE111M 7. 1. C. D. O. C. O. D.

WE133M a. O. P. O. 9. C. O. 3.

ME-138 9. O. ". 9. C. C. D. J.

L4-140 0. n. O. S. O. F. J. 3.

8413F4 J. O. J. O. 1. O. G. J.'

ur-137 1. n. P. p. O. O. O. O.

RA136M 0. 3. ". 1. C. *. O. 3.

H4-143 5.60r+04 5 69E*01 0. 1 34C*01 1 60E+06 3.mfE*04 0. 2 90E+03'

CE-141 2.770+04 1 67E+G4 c. 5. 25E .0 3 5.17F*05 2.16E+D4 J. 1.99E*D3

CE-144 0. 3. D. 1. 3. p. ?. Ob

PR-143 3. J. O. 1. O. C. O. 3.

* NO-147 1. 1 C. '. O. ?. 3. J.

RASED ON 1 UCI/SEC RrLE asE qa TE Or EAC4 IS0 Tore IN AND 4 VALUr or 1. F OR X / O. D:PLE TED M/G AND REL ATIVE O!P3Sif t04
<
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TABLE G-6

e

E NWIRONMENT AL P ATHWAY-DOSE CONVERSION F ACTORS P(Il FOR EASEGUS DISCNARGE

PATHWAY - COWS MILK (CONT AMINATED F004GE) Instantaneous AGE GROUP - INFANT + Children
+ Teenager + Adult

NGCLIDE O9GA 4 00SE F A CT0RS (SO. METER-MREM /TR PER UCI/ SECS

PONE LIVER THYROID KtDNEY LONG GI-LLI SKIN TOTAL 800Y

H----3 J. 6.35E+02 6. 3sr . C 2 6.35E*02 6.35E+02 6. 35E * 0 2 0. 6.35E*02

N---13 D. 9 S. O. C. O. O. 3.

C---14 1 51 r .0 6 3.44E+35 3.44E*05 1. 4 4 E * 0 5 3.44E*05 3.44E*05 0. 3 44E+05

P---32 3. O. O. O. O. p. O. O.

AR=-41 1. ". J. 9. O. O. a. O.

CR--51 3. 0. 4.F0E+04 1.03E+04 9.14E+04 2.10E+06 0. F.20E+04

MM--54 9. 1.56C+1F 0. 3. 95E *06 0. 5.72f*C6 0. 3.5 3E + D 6

FE--59 9.62r+0F 1.68E*09 S. 9. 4 .9 7E *0 7 8 03E+0F 0. 6 62E+0F

CO--57 3. O. O. O. O. D. O. O.

| 7 CO--in C. 1.01E*0F 0. 1. O. 2.51E+0 F 0. 2 52EodF

CD C ft --6 0 1. 3.4 9C *0 7 0. O. O. R. 31 E * 0 7 0. 8.25E*0F

Nf--63 0. 5. C. O. G. O. O. 3.
.

ZN--65 2 53f*C9 9.56E+09 C. 4.15E+09 0. 7 23E+09 0. 3.95E+09,

KR--45 O. 1 O. 9. D. D. O. O.
~ KR-43M 3. P. O. O. O. O. O. O.

i
KR-RSM 0 G. J. C. O. O. G. J.

KR--8F 3. 3. G. 1 C. D. 3. O.

KR--RR 0. O. O. J. O. O. 3. d.

RH--96 1. 9. O. ". 9. C. O. G.

KR--49 0. O. O. O. O. O. O. 3.

|
RR--99 G. *1 D. 6. O. O. O. O.<

' RR--GF 0. 4.24E-05 0. 9. O. 2.85E-07 0. 1.6RE-05

RR--RN 0. P. 9. O. C. D. O. J.

! SR--49 5 3%E+09 0. c. 9. O. 1 10E*G8 0. 1.54E*08

| SR--9G 3.41E*10 2. s. J. O. 6. 33 E * 0 6 0. 9.20E*09

Y---90 2 53E *0 3 G. 3. 9. G. 3.49E+06 0. 6.FFE*01
'

Y---91 19 2. 9 ". O. O. O. O.

IR--95 f.G6E+04 2.9 6E +0 4 0. 2.0 7E * 0 4 0. 2 39E+0F 0. 1.66E+34

NS-- #5 0. 3. d. 1. O. O. 9. O.

P. O. ". O. J.
NR-954 3. 3. w.

RU-103 L. T. C. C. J. G. 3. 4

! RU-1J6 1. J. 3. 9 O. O. O. J.

. AG113M 9. J. n. C. O. O. O. 1.

I

RASED ON 1 UCI/SEC 1 ELE A3C R ATE OF E ACi ISOTOPE IN AN3 A WALUE OF 1. FOR E/0e DIPLETED E/0 AND REL ATIWC DEPOSIf!DN

Ref. EDS @ Computer Code ku 109 Version 2, Rev. O, Date June 11, 1982
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c3r:4/30.

. TABLE G-6
' (cont.)

; ,

<

ENVIRONMENT AL P ATHWAY-DOSE C01WERSION F ACTORS PEll FOR GASEOUS DIS, CHARGE .
'

AGE GROUP - INF ANT + ChildrenPAT 4WAY - COWS MILK (CONT AMINATED F0# AGE) Instantaneous
+ Teenager + Adult '

NUCLIOE O44A N D0Sr F A CT0 RS ESO. METER-MREN/fR PER UCI/SEC)

RO ME LIVER THT90lD KIDNEY LUNG GI-LLI SKIN TOTAL 8007

C0115M 0. O. 1. O. O. O. O. G.

SN-123 c. J. C. D. O. O. O. O.

54-126 3. 3. 2. O. O. D. O. O.

FR-124 6. ROE *07 1 30E*06 ?.34E+05 O. 5.51F +0 7 2.71E+08 0. 2.73E+07 ,

SR-125 J. J. 3. O. O. O. 3. J.

TE1254 1. O. D. 9 C. 5. O. O.3
'

TE127M 3. 3. O. 3. 4. O. O. O.

TE129M 0. O. S. 1. O. O. 3. 4.

I--130 0. 3. C. J. O. O. O. D.

y I--111 6.67I+08 F.96E+C8 2 56E*11 9.18E+G8 0. 2. 81 E * 0 7 0. 3 46E+0B

e I--132 0. 9. C. f. O. D. G. 3.

I--133 9 02E+06 1 31E *0 7 2.39r.09 1 55C+0F 0. 2. 22E * 06 0. 3.85E+06

1--134 0. 1. O. O. D. C. O. O.

I I--135 1.R4F+00 1 68E*00 C. -4.76E-01 1 91E-01 6. 05E-0 3 3. S. 7 2E- 8 24

CS-134 1 44E +10 2.6AC+10 0. 6.90E*09 2 93F+09 7.28E*07 0. 2.71E+09

!'
- e. O. e. r, . O. O.

CS-135 3. . > .

|
C S-116 9 39 E *08 2.76E*09 9. 1 10E+09 2 25E +08 4.19E+07 9. 1 33E+09

CS-137 2 09F+10 2.43E+10 0. 6.5 3E +0 9 2.64F+09 7.60E *0 7 0. 1.F2E+39
'

CS-138 0. O. 3. 9 G. 3. O. J.

ME-133 J. 9. O. O. D. O. O. G.

0. D. O. O. 9. O. O.
NE-135 3. a

3C1354 0. O. C. G. O. O. G. 3.

i ME131M 0. O. 3. 9. O. O. O. O.

! R E 1.* 3 M 0. G. C. J. D. O. O. J.

ME-134 O. C. O. E. 3. C. G. 1.

LA-140 C. 3. C. ?. O. O. O. O.,

RA13FM 0. C. O. O. O. O. D. D.

WE-11F 0. 3. C. O. P. O. 9. O.
[

BA136M 3. J. O. 7. C. O. C. O.'

84-143 1.15E+08 1.15E+p5 0. 2 73E*04 7.06E+04 2 91E+07 0. 5 93E*06

- CE-141 1. lie *05 6.9AE*04 0. 2 15E*04 C. 3.61E *0 7 3. 4 22E*03

CE-144 1. 1. 9 O. O. O. O. 6.

. PR-143 J. 9. J. O. n. C. O. O.

~ MD-14F 0. J. O. 9. O. O. O. O.

- HASED ON 1 UCI/SEC IELEASE RATE OF EAC4 ISOTOPE IN AND A W ALUE OF 1. F OR E/0, DE*LETED N/3 AND RELAr tvE DEPOSITION

.

Ref. EDS @ Computer Code RG 109 Version 2, Rev. O, Date June 11, 1982
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3 C '

43/G5/32.

-
,

TABLE G-8
'

_
(cont.)

i

! ,

ENVIRONMENT AL P A THWA Y-DnSE C ONVERSION F ACTORS Rit t FOR S ASEOUS DISCMARGE-

IMHALATION AGE GROUP - AOULTPATMWAT -

NUCLIDE ORGA N D 't S E FA CT0R S EM4EMtYR PER UCI/CU. METERS
.......................................................................... ...... ........

R1NE LIVER THYROID (IDNEY LUNG GI-LLI SKIN TOTAL 800f

|
CD1154 0. '. P. 1. O. O. S. O.

'

j SN-123 4. 1. G. O. S. O. O. O.

| SN-126 0. 3. O. G. O. O. 3. 1.

' SR-124 3.12 E*0 4 5.8 9E * 3 2 7.55E*01 0. 2.48E+06 4.06E*05 0. 1.24E*04

SR-125 0. O. 1. a. O. O. J. 3.

TE125M 0. 1. O. O. O. D. O. O.

TE1274 9. J. D. J. O. 1. O. O.

TE1294 0. 1. O. O. C. O. O. 3.

I--133 0. 1 O. O. 6. n. O. O.

I--131 2.52L+04 3.5 7E +0 4 1 19E+07 6 12E +04 8. 6. 2 FE *0 3 0. 2.05E+84
4

I I--132 G. 9. 3. 1. O. O. O. O.

7 I--133 R.56E+03 1 47E+04 2 13E*06 2.56E*04 0. R.80E+03 0. 4.4SE+03
Fd I--134 0. O. O. O. O. O. O. G.,

"

I--135 8. 32 E-O F T.350-17 0. 2.91E-OF 8.950 08 1.23E-08 0. 3.41E-OF*
CS-134 3.F3E*05 8 4AE+05 0. 2 8 7E * 0 5 9.7 6E + 0 4 1.04E+04 0. 7.28E+05

'' CS-135 0. c.' O. O. O. c. 3. O.

CS-136 3.91E*04 1 46E+05 O. 8 56E *0 4 1.20E+04 1.17E*04 3. 1 10E+05
CS-137 4.FRE+05 6.21C+05 3. 2 22E+05 7.52E+04 R.40E+03 0. 4.24E+05
CS-138 6.58E*01 1 23 +02 0. 9.53E+01 9.65E+00 3.70E-84 0. 6.44E*01

; *

NE-133 3. 3. D. O. O. O. O. 3.

' O. O. O. O. O. O. G.NE-135 0.
NE135M 0. 3. 3. 4. O. D. O. 3.*

NE131M 0. 3. G. C. O. O. D. O.

RE133m g. 3. 9. n. O. c. O. O.

J
- mE-t3R 0. 9. 3. 9. O. O. a. G.

LA-140 9. O. O. O. C. O. 4. O.

D41474 0. 1. a. P. O. 1. 1. J.

ME-13F Q. 1 O. Q. O. G. J. 0. -'

64A1364 0. O. O. O. O. O. G. 3.

BA-140 3.91r*J4 4.98T*D1 0. 1 67E+01 1.2 FE * 0 6 2.20E +0 5 0. 2.5 FE * 0 3

1
- CE-141 t.97E+04 1 35E+04 0. 6 26C+03 3.62r+05 1. 23 E * 0 5 J. 1 53E+03.

CF-144 4. J. 3. O. O. O. J. J.

l PR-143 1. J. O. 9. O. C. O. 3.
.

ND-147 b. O. 0. a. O. C. 3. G.*

1
;

8 A SE D ON 1 UCE /SEC RFLE A SE RA TE OF EACH ISOTOPE IN AND A VALUE OF 1.' FOR N/Go DEPLETED M/G AND RELATIVE DEPOSITION"

.

|

|
Ref. EDS @ Computer Code RG 109 Version 2, Rev. O, Date June 11, 1982

,

e



,

t

1
' E

n
e w

N w
i e > w
t

I % O M
O 9 0 e @Pe to e e ce @ e o
e le e eso sw e o no o o g
% 0 * * ** * * + + 4 e e *- W
M SJ W WWW WW W W WW W W Q
e > 04 e dem Pe @ w w@ m e

J th M @Mm hw e c w ee M M W
D to e e e o e o e e e e e o e o e e e o e e o e o e o e e e e o e4 e >
O 0> owoooewNoMNohonoecoowoMNococecen.' =

>4 1 aa e
'

8 Ut J
WO W

W MO e @Pe go e e me @ e a
e %8 o moo ow o o Do o O
& wt B * * ** e* * * ee o e O
W E USw W WWW WW U W WW W W E
E e 30W D ONo eM C w @w M M g

U t oo f v4N et D e ce r n
M W We e e e e e o e e e e e o e e e e e o e e e e e e e o e e e o e o e S

' w e WB o m o o c c w M M e N o g o n o e u es o w c M N o @ e c o o c n o %

O 4 &O w'

I
I M E l

.
O

3 >0 W
D % 8 e @P@ co e e Og @ C >

W
| o. c. o. m. o. w. o. o. a. o o. o.W Eem

4 aM W es
6 E 0d W WWW WW W W WW W W &|

se E t 0 n @EM em @ w w@ m W W
G 0w M @Mb kw e c wm M M Q N

E E 8 O e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m
O W O owcocewhoMht buccouccwcMNncocoounc e p
b W G

~ O g
W I %

a E 0 m *
M e t
w 0 0 e @PE Eo e e ce @ e W M

E M S D oco ow o o ou o o C d

w SQ 4 4 4 9 4 9 9 4 e4 4 e g
M 92 L W6W Wb W W W6 W W O
E 03 o @EM PO @ w w@ c E e C

c ww M M w 3O ed M @Mk kW . e. e e e eo e e e e e e e e e e e . . . e n> et e e e e e e e e e e e
U 0 o w c o c e wN O M N o b o c c o n c e w oM N e c o c o r o t t 4
4 E l o g
b 8 M

90 W
E O 3 O

OO >0 e Wee so e e me @ e s
w tw e ooo ow a o ao o n a
M USW # $ # $ $ 4 9 4 $ $ e * > *

K $E W WWW WW Od W LU 6- W C
W 4 00 o @em P@ @ * w@ O E 4

3 0w M @Mk kw e c w m M M e

E k er e ee e e e * * e e e e e e e e e e e e e e e e o e e e e e e e e e >
m O O owecoewNoMNon c o n o c c e - c. M N o o n t n o esoo E o
O m W 9 W g

e 8O
p W WO E .mM E 8 Ng g

C O M 00 e @Pe to E e ce @ ea g O w tw C 000 ow o o co o o L
0 > Ol e * * * * e+ + + + e + + & Ch *U > w #E W WLW WW W W W6 W L C O

3EM rp @ w w@ O e > Mb d M Ot> o
- -w e c ww M M o m3 o G E r

Z & th e o e e e e e e e e e o e o e e e e e e e e e e o e e e o e e e e M u
> W 8 OwoooeWNoMNobocot c oo wc MN P O OO cc,Ott* w g
e O El >
& 0 E

W W O U
J E O

e p
4 6 et * @me WO e e me @ C W O
> J S E P coo em o o to o o d
E & R $W 4 4 9 9 9 9 9 e $ $ $ $ 6
W 8> b 4,7 W W WW W bt WW b L O OE O 90m e sem PO @ w w@ @ e
E E SJ M @Mk kw e O wm M M W %
O 3 0 e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o e -

E O O o w o o c e w N c M N o b o r e n c o n w r. M N o c o r r e,n r,' e Q
w E O

E G
> e 6 o
E O W g
W 5 0 m

0 e @Pe 50 e e ce @ E e y
> g e ooo ow o o no o o W @.

4 y V 4 0 0 9 $9 $ e $ + e $ s M
3 GE W WW6 WW W W WW W W W E
Z 0 6 o @@M Pe @ w w@ e E E
> OE M @MM kw e @ mm M M 4
e 0 e e e e e e e e e e e e e e e ee e e e e e e e e e e e e e e e e u E
& 8 o w o o c e -N O M N e m o o o r o c a w o M N e c o c o n n o r W o

e U
%
=
UW

O MM*NwwePheoMOcEEhf@PPhePOPwn@EMff 3 m' *

w I wwMeff@@t@@@EMDettetteeP979PCOoo O
J 0 0 0 0 0 0 0 0 0 0 0 0 0 t eet 0 0 0 0 0 0 0 0 0 0 0 GPww w w w
u 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 m
3 0 0 0 0EERWOOCwrKEEEEEEEEEEE 0 0EEE330 E

y'E EEU&SWEhWWWENWMEKMENEEEMM>>NEEEEe o

. O e
W M
v
e
E

i

B-20

.



E
o
w

#
w# > M/, N o .o,be o e @ @ P ... Em o

&a te o o D e nwo no L
%

% 9 9 9 4 4 ee4 4 9 eta

M 9 J W laJ W bl W W L' WW D
E k 04 e o N @ OMN Wh

J Sk P @ N e poe em W

D 00 ee e o e e e e ee e e e e e e o e e e o e e e e e e e o e o e e e >
D l> ooppecoceecmen@omwwnecocenomowwome w

k
W 9 e

a l J
,- 9 Ut WW8

W M0 e > @ P 900 . ek g

e % 9 o o o o own so
E w iE 9 9 e e et + ee O
4 E US" W W W W WWW WW E
E @ D9M o e e w con we e
U IM P o e o kN@ >c
M W E t e e e e e e e e o e e e o ee o e o e e e e o e e e o e e o e e e e c
w @ WO nop@cDooowoWoernawdococcooccommuen g

wC 4 &4
I

M E l * O
W

E
k g
% 9 e @ @ P Cop eh >

W Et u o o o e ewo on W
M W I J e 6 + 4 9 * + e o J

4 E 0J W W W W WWW 6W 4

e F 4 e e o N @ OMN hh u
8 0 m P @ N E Oct EM C

E E 09 e e o e e e e e o e e e o ee e o e o e e e e o e o e e ee o e o e N
e mC W e c o c e c o c o o e c w o p @ o m m m e c c e n o t o c o w w ce n o o @

6 k l % MW $ Wm E G .w e t
w O I E @ @ P som em E g

E M 4 o C o o Owo oO C N
w l@ 9 $ 9 9 9 9 4 4 0 g

M 9 2 W W W W W6k kW @
E OD E o N @ OMN >> e

C
o 1J P @ N E poe Er w

> Mt e e e e e e ee e e e e e e e e e e e e e e e e e e e e e e e e e e 3

U t o c o r o c c o p r o m o o @ o w w w o o o r o u o t. c o m w o r o k q
oe E l @

b 8 W p
01 D qE S

o > t e @ @ P ene em J Q
= tb o o o u owu u c. =

M UtU @ $ @ $ 6 4 4 4 4 >
O'E 9 2 W W W y WLU WW

W W 9 0 e o N w O MN >> <
EM

c o e.@ N e
P.> 0w') -

o e e e e e e e o e e e e e . . . ne e o e e e o e . e e em , we- e e e
I - c t cocccoecorc ape @cwwwcoenenocacwwoce. r >

a ej O = u e %
M i FW c W WS w .

a o m E t
o o MO D e @ @ P Com Ek nm .y O w ew o o e o owo co W

s e oeo + + * * * * * * + n4 g
> > GE W W W W 666 Wb og 0

i e M Cl> @ o N @ oMN >> >

l 3 o OZ P @ N e poe EM o *
*

T & 0> e o e e e e e e e e e e e o e e o e e e e e o e o e e e e o e e o e M M
M'

> W G o U o f t. c o o C E L w o o 4 V w w * n o u G G o o n t o w w r*9' n m
O

W D El T >
& 9 U

U d 9 e
J E 8
g W @ g e @ @ F Co@ Fh U @

> J 9K o o o o 0-0 CP O
E E E g W * $ 9 e * ** 9 9 k M

W O D W W W W L' k b L's,J O

3 O O$w e o N @ OMN hk O
| E E tJ P @ N e mod E M W g

C D g e e o e e o e ee e e e e e e e e e e e e e e e e e e e * * * * * * *

E c e o c o c c o c o p e rs w o n @ o w wwneecomernewwnen a
Y O

w E O

W
M uW . .

e e @ @ P Coe E* *

b g o o e o nwu co W k
a $W @ $ $ $ 9 4 $ $ 9 J g
3 BE W W W W WWL W6 W p

i

7 t o e o N @ eMN Wh & gi

> 4e P @ N e Oo# EM %
m 0 e e e e e e e e e e e e e e e e ee e e e e e e e e e e e e e e e e W Ee W
a e concocomoEowee@ow-wocecocconcwwes e O

% U
=

hW
- U

C . e@, .. CowNe...c@~,Mr...E. .ow,M- =
@NNNN(>PMMMMMMMMMMMMMewMMeh M@etede M. .

w w QJ wwwwwNNNwwwwwwwwwwwwwMMMwwMmWwwwww*

U w8 9 0 8www8 9 I B 0 0 t t I e0 0 IwwwI 9w lw I l e I l y
DEEteWWW g 0 1 0 0 0MMMMMWWWWWWeeWeeWWEc F

D o
E UMMMM>>>wwwwwmuuuuuMMMMumJEweEWW4Z ,

C W. W
M E
e
C

U B-21

, , . s . . . .

,

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



-- . .-

3

3 0.-
83#95#82.

s

TABLE G-8* ' .

3
4 (cont.)

ENVIRONMENT AL PA THWAY-DOSE C09fER SION F ACTORS R(Il FOR SASEOUS OfSCHARGE*
,

PAT 1WAY - STORE 0 FRUITS AND VrGET ABLES AGE GROUP - ADULTj g

j
NUCLIDE ORSAN Dp SE F ACT0 RS ( SO.ME TE R-RRE R#f R PER UCt/SEC9j- g

.. . ..................................................................._......_ ....
914C LIVER THYROIO K10NEY LUNG St-LLI SKIN TOTAL 8007

1
=

H----3 8. 1 03E+03 1.e3E+03 1 0 3E +0 3 1 03r +0 3 1.c3E493 ' 0+ 1.03E*03

N---13 0. O. O. O. O. O. O. 9.

'. C-.-14 7.72E*O5 1 54E+05 1 54E +05 1.54E+05 1.54E+05 1.54E*05 O. 1 54E*05

P.--32 3. 1. O. O. O. O. C. 3.
i

AR--41 3. O. O. 1. O. O. O. O.

CR--51 0. 9 1 60E*54 5.91E*03 3.560+04 6.75E+06 3. 2.68E+04
g

MN--54 0. 2 69E+08 c. F.73E+0F 0. F.95F+08 0. 4. 95E * 0 F
j

FE--59 R.78F+07 2.06E*08 9. D. 5.F7E*07 6.88E*0R 0. F.91E +0 F
j

CO--57 0. O. D. J. O. O. C. O.
g
'

as C9--54 9. 2 32E*07 0. 9. D. 4.71E*08 G. 5.28E+07
i 8 Co--60 0. 1 43E+08 0. a. O. 2 6ME +99 0. 3.15E*08

U NI--63 3. J. O. O. O. C. O. G.
' '. 24--65 3.37r+an 1 0FE+09 9. F.16E*00 0. 6 74E*08 0. 4.84E*08

KR--45 3. O. P. P. O. D. O. 3.
-

NR-MM 0. 9 O. 9 D. C. 9. G.

KR-95R 0. 3. D. O. P. O. 3. f.,
*

MR--RT 1. 1. O. O. D. O. O. w.
<

| KR--98 0. a. O. O. 9. O. 3. 3.

RM--96 0. O. 3. O. O. O. J. 3.*

f NR--89 1. 1. *. O. C. O. 3. 3.
RB--89 0. 9. G. C. O. O. ". 9.
M8--97 J. 6.1 FE-06 *. O. O. 2 89E-07 0. 2 15E-86'

RS--9R 0. C. O. 1 O. 7. O. O.
i

SR--99 7 16E*09 c. 3. O. O. 1 15E+09 0. 2. 0 5E +88

! ~ SR--10 2.93E*11 7. '. 1. O. 1 6FE+10 *. 7.85E+10

Y---90 6.43E*C5 0. n. O. P. 6.82E*09 0. 1.72E+94
=

Y---91 J. 3. P. 9 O. O. O. G.

| ER.-95 1 0Fr +06 3.9 FE *05 3. 5.46r+05 c. 1 54E+09 0. 2.48E*05

| NR--15 3. 1 a. D. C. O. O. J. ,

1 MM-95N 0. 1. O. 3. O. 9. O. D.

! RU-113. 1. 9 3. *. O. ". O. 3.

i
RU-106 1. 1. S. 9. O. O. O. M

A r,113 = 0. 3. 7. O. c. c. O. 9.
,

nasEO ON 1 uct/stC trLtast R4rr or E ACH 1s0 Tope IN AND A VALUE OF 1. FOR E/Os DEPLETE 3 t/G ANO 9Ei.AFIVE DEPGstTION
| -
1
1 NOTE - THE UNITS FOR C---14 AND H---3 ARE (MREM /YR PER UCI/CU. METER)
i

|
Ref. EDS @ Computer Code RG 109 Version 2, Rev. O, Date June 11, 1982
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TABLE G-8-
(cont.)

E NVIRONMrN TAL P4 7HW4T-00SE CngvERSION F ACTORS R(Il FOR SASEOUS DISCHARGE ,

PATHWAY - FRESH F9UITS A40 VEr.r T ARLrs AGE G ROUP - ADULT

WUCLIOE oR GA4 00 SE F A C T0RS (SO. METER-MREM /TR PER UCI/SEC8

RONE LIViR THYPOIO MID4EY LUNG GI-LLI SKIN TOTAL 899V
4

O. 1.E01154 0. 1. P. n. G. c. .

O. n. O. J.*
SN-123 '. 1. O. .

i S4-126 a. 9. O. J. D. O. 1. 3.

I S8-124 2.4%E+37 4.63r+05 5.94F*04 0. 1.91E*07 6 95E*08 0. 9 71E+96
SR-125 3 ". O. 7. D. O. D. 1.

i TE1254 1. 9 O. 3 3. C. O. 3.

TE12FM 1. 3. C. O. D. p. Q. a.
TC129R 9. 1. O. 9. O. C. 9. O.

I--130 9. 1. r. *. O. 6 9 O.
3.1st+0F

t--111 3.99E*07 5.55E *0 7 1.R2r*10 9.52E+C7 C. 1 47E*07 *
.

t--132 0 7. S. u. D. C. O. G.

7 I--131 1 03E*06 1. ROE *06 2.64E+09 3.14E+06 0. 1.62E*06 3. 5 48E+05
'

kJ I--134 9. 9 O. 3. C. c. 3. O.

t--135 4.23E-02 7.57E-02 0. 2.R6E-12 R.5ME-03 1. 77E-0 3 0. 3 36E-02"
;

CS-134 6.64r+1m 1 5RE+09 3. 5 11r+1R 1.TCE*08 2.76E+07 0. 1 29E*39
CS-115 c. r. 3. 3. n. C. D. 3.

] CS-136 1.33E*07 1 31E +04 ?. 7.31E*07 1 00r+C7 1.49r+07 0. 9.45E*074

CS-137 9.73r.CR 1 2 Fr * 19 3. 4. 31E * *4 1 43E+04 2.46E*0F 0. 6.32E+0A
'

I CS-134 1. ?. 9 9. D. a. 1. 3.

ur-133 9 J. 1. C. O. c. n. O.
*

n. c, g. 3.*
NC-135 ?. 1 L. .

uC1MM 1. 3. C. '. 9. 3. a. 3.

WE1114 3. d. J. 1. 9. ?. 1. 1.

Mr 1139 E. ". 1. c. 3. a. O. 3.

uE-13R S. 1. ?. 1 n. a. O. d.

]
LA-14C 9. i. 1. 1. 9 C. G. D.

1. C. O. c. 1. O.*
- 481574 * ..

' RE-13F J. J. P. C. G. e. 9. 1.

J HA135M 3. 1. C. '. 9. O. 1. 9

| HA-14J 1 12"+J4 1 35E +*% . 4. 37E *0 4 7.36r.c4 6. set +C4 3. 6 70E+36
. Cf-141 F.03E*04 4.7PE*G4 0. 2 21C*04 .1 . 1 42E*0m O. 5 41E*05

Cr-144 3. s, t. 3. O. e. J. 3.'

r. c. . J.*
2. 9. .Po-141 * .

3. P. C. 3.
* NO -14 F 1. . '. ,.'

RASEO ON 1 UCI/SEC 1"LESSE RATC OF EAC4 ISOTorE IN AN7 A VALUC Of 1. {0R W/0, DEPLETED t/1 4M9 RELATIVE DEPOSITION

Ref. EDS @ Computer Code RG 109 Version 2, Rev. O, Date June 11, 1982
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' 'V d
83#95#02.

' TABLE G-8
(cont.)

ENVI43NRENT AL P A THW AY-QOSE C04 VERSION F AC TORS R(1) FOR 3ASEOUS DISCHARGE ,

STORED FRUITS AND TEGETARLES AGE GROUP - TEENAGERPATMWAY -

ORGA N D SE F A CT0R S (SO.RE TER-MREM /YR PER UCI/SEC).. .........................."................. .................. ............. ........NUCLtDE

RONE LIVER THYn010 4104EY LUNG GI-LLI SK IN TOTAL BGDY'

O. 1 26r*c3
to----3 1. 1 2EE*J3 1 26E*P3 1 260*93 1 260*03 1 26r.g 3 .

N---13 3. 1 Q. O. 1. 3 3. 3.

C---14 1 34 E *06 2 67E+15 2 6Fr+05 2 6FE*05 2.67F+05 2.67F+05 4. 2.6FE+05
P---32 1. O. J. 5. f. O. J. J.

AR--41 9. J. J. 9. C. D. 1 J.

CR--51 0. ". 2 44r+04 9.64E*03 6 2hr*04 7. 39E * 0 6 J. 4.40E*04

Mg- 54 0. 4.06E+0* 0. 1 21E +0 m 9. R .33E +0 9 0. 9.05E*0F

FE--59 1.44E*0R 3 365*"R 0. 3. 1 06E+CR 7.95E*09 0. 1 300+3R
! CO--5F 0. 1. 3. '. n. P. 1. J.

CO--58 9. 3.67"*07 G. O. C. 5.06E*38 0. R.46E+0F

! us C9--60 0. 2 2Tr+1R 0. O. a. 2.96E+19 J. 5.12"*08

I NI--63 n. O. C. 1. 1. C. 3. 3.

$ 24--65 4.R5E*CR 1.69E*19 C. 1 0RE*09 c. 7.14E*08 0. i.86E+0*

MR--85 b. 3. O. O. O. c. 3. 1.

KR-R3M 1. C. ". G. 1 C. 1. J.

MR-954 0. C. O. a. O. ". 3. 3.

| KR--R7 3. ). O. 9. O. 1. 7. J.

KR--Am J. J. 3. 3. O. O. 1. O.

RB--R6 a. 3. C. 3. D. '. C. J.

NR--81 1. J. 3. 1. P. C. G. J.

RR--R9 3. P. O. 3. f. O. C. O.

RB--97 3. 1.065-05 C. 3 a. 3.72E-07 0. 3.72E-05

RB--89 0. 3. J. ". G. ". O. J.

SR--89 1 24E*10 ?. c. 1. O. 1 4Rr+C9 0. 3 55E*04

54--93 4.130*I1 C. C. n. 9. 2.15E * 10 9 1 11E*11

Y---91 1.11r+JG 0. r. J. a. 9.15E*39 0. 2 99E*04

Y---91 G. '. 9 9 a. ". 7. G.

i IR=-15 1.F5F+16 6 24E*a5 0. 9.31r+C5 C. 1 79E+0* ?. 4.05E+35

49--w5 0. 2. 3. 9. O. ?. ;. 7.

NR-95M 0. '. !. ?. 1 P. 3. 1.

RU-103 3. ?. 's . J. ". 0. 7 3.
* *. ". O. 1

00-105 1. O. ". .

A r.11 o * 9. ?. a. 7. 1. a. :. a.
2'

4 4 SE '1 ON 1 UCt/SEC #ELEAiE RATE 1 EAC4 IS17e"E IN 847 A VALUE OF 1. FOR WFQ. DroLETED K/3 AND REL AT NC DEPOSITIDM

NOTE - THE UNITS FCR C---14 AND H---3 ARE (MREM /YR PER UCI/CU. METER);

- Ref. EDS @ Computer Code RG 109 Version 2, Rev. O, Date June 11, 1982
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' TABLE G-8.

(cont.)

ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS Rtil F OR SASEOUS DISCHARGE ,

PATHW4Y - STORED FRUITS AND VEGE TARLES AGE GROUP - TEENAGER

NUCLIDE ORGA N D0SE F A CT0RS (SO. METER-4REN/YR PER UCf/ SECS
-------

----------------------------------------------------------------------------------TOTALBODY
PO NE LIVER THYpilD KIDNEY LUNG GI-LLI SKIN

O. 3.
CD115M 0. 9. C. O. O. c. .

SN-123 n. 6 O. ?. O. C. O. O.

SN-126 3. O. 9. 9. U. 9. O. 9.

SR -124 1 29 E*08 2.37E+36 2.91r+05 O. 1 12E+08 2.59E*09 0. 5 01E*0F

58-125 O. O. C. D. D. 9 3. O.

TE1254 0. G. D. fl . C. C. O. 3

TE127M 0. O. O. 6 O. r. J. 3.

TE129M 0. G. O. 3. D. O. C. 3.

I--130 0. 9. 9. 1. ?. C. 7. O.

I--131 2.52r +06 3.5 3E *J 6 1 03E+19 6. ORE *06 0. 6.99E+05 O. 1 90E+06

to t--132 3. G. 1. ?. Q. c. 3. 1.

L 1--133 C. 3. . e. e. c. O. O.

-J 1--134 0. O. O. n. O. G. O. 3.

I--135 R.75E-01 R.05E-01 0. 3 07E-01 1.11E-01 1.41E-02 0. 1 88E-01

CS-134 6.33E+09 1 49E *10 0. 4.7 3E +09 1 81r+09 1.RSE*08 0. 6 91E*09

CS-135 n. O. 9. O. O. C. O. 9

CS-116 1 45 r *37 5.70E*07 0. 3.10E *0 7 4.8 9E * 0 6 4.5RE*06 3. 3 83E+0F

CS-137 9.F3E*99 1 29E+13 C. 4.4 0E *09 1.T1r*t9 1.n4E+38 0. 4 51E+39

CS-139 0. O. *. a. 8 n. 7. J.

NE-133 3. O. ?. O. O. ". O. 8

NE-135 3. J. c. 3. n. 1. 3. }.

EE1354 3. C. c. C. O. c. 3. P.

NE131M 1 ?. D. 1. O. C. 0 O.

WE113M 9. 8 7. J. C. r. O. 1

ut-118 1. 3. O. 7. 't . r. 3. J.

LA-140 C. O. 9. ?. O. e. J. O.

| R413fm 7. *. 9. . ' . C. 6 O. J.

|
ur-137 0. O. O. 3. 1. ?. J. 3.

* G. O. C. O. O.
1 8 A1 MM ). c. .

RR-140 4.3gr+gy 5.665*04 0. 1 92E+04 3.61E*04 2.42E*0R 0. 2 82E+J6
'

CE-141 2.13 r. *0 5 1 4 2E * 35 0. 6.59E+04 0. 4.0fE*09 1. 1 6 3E *J 4

'. #. C. C. 3. 3 .**
CE -14 4 3. .

' PR-143 ". G. a. '. C. ' . . d. J.

*NO-147 1. e. . ?. '. G. O. 9 O.

I

I R a SF.O ON 1 UCl/grc REtraiE R4TE or rar*t is0TOPr IN aN9 a vaLUE or 1. ron N/G. DEPLLTED N/0 AND REL AfiVC DEPOSITI34

Ref. EDS @ Computer Code RG 109 Version 2, Rev. O, Date June 11, 1982
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TABLE G-8
(cont.)

ENVIRONMENT AL PA THW AY-DOSE CONVERSION F AC TORS Rt t) FOR 3 ASEOUS DISCHARGE .

FRESM FRUITS AND VEGE T ARLE% AGE GROUP - TEENAGER
I # A T't W Af -

1

! NUCLTDE O RGA N D0SE FA CT0R S (SO.NETER-4 REM #YR PER UCf /SEC)

1

j RONE LIVER THTR1TD a[IDNEY LUN r. c.1-L L I SKIh T1TAL 800Y

1. 1 11E+02M----3 1. 1 11E*02 1 11E*02 1 11E+02 1 11r*02 1 11E*02 .

4---13 4. J. C. O. O. O. 3. O.

'! C---14 1 17E*05 2.35E*04 2. 35 E * 04 2.35E.04 2 35r+04 2. 35 E + 0 4 0. 2.35E+04
P---32 0. O. P. 3. O. O. O. O.

AR=-41 1. C. O. ". O. C. O. 3.

CR--51 0. 1. 9. 39 E + 8 3 3.70E+03 2 41E*04 2.84E*06 c. 1.69E +04

RN--54 0. 4.06E*3F 0. 1 21E *07 0. 8. 33E +0 7 3. 8.05E*S6

FE--59 3.16r+07 F. 3 Fr.0 F 0. .7 2 32r*97 1 74E+0R d. 2.85E+0F
CO--57 0. a. G. 1. O. p. 1, 1.

C o --58 1. 5.F 4E *3 6 c. J. a. 7.91E *0 7 0. 1 32E*87
tn CO--60 0. 2 04E+1F 0. 1. 1. 2.65E+0A 0. 4.59e+0F

0 NI--63 a. 1. ;. O. a. G. Q. 3.

oo 24--65 5.03E*3F 1 75C+09 0. 1.12E +0 8 0. 7.43E+07 0. 8.15E*0F
KR--95 0. a. C. 7 O. O. O. 3.

. KR-43M C. J. O. C. n. C. G. 6.

! KR-95M 0. C. 9 9 O. O. a. J.

KR--RT 0. 3. O. a. O. C. L. J.

KR--84 0. O. a. O. O. G. S. G.

RR--46 0. O. 9 O. C. 3. O. 1.

KR--89 0. 3. 3. O. O. O. O. O.
'

RB--89 0. 1. C. O. P. n. O. J.'

! R8--RF 1. 9. 3 3E - O F 0. 3. O. 3.26E-08 0. 3 26E-07
a. 1 31E-06 0. R.14E*00"

! R9--44 0. 1 5 3E *01 3. .

i SR--49 2.44E *09 G. 3. a. ?. 2.9tE*08 J. 6.99E*0F

SR--90 3.64E+10 '. J. 3. f. 1 89E*09 c. 9.F5!+J9

T---90 8.53E*04 3. D. 3. a. 7.04E+0m a. 2 30E*03
T---91 1. 1. O. O. 3. L. 1. C.

3

= ER--95 2.53E*05 8.2RE+14 a. 1 1RI+c5 C. ?.c5E*04 c. 5.59E*D4

NR--95 O. C. e. ". O. c. O. 3.

NR-954 0. O. O. O. 9 ': . O. 1.

RU-113. 3. o. ?. ". O. ". O. 3.,

! RU-106 3. 1 3. O. C. *. C. .0 .

1 A r.110 m 1. 1. o. c. a. '. J. i.

.

!
RAgr0 ON 1 UCI/SEC RELEASE RATE 9F EaC1 190TO&E IN AN1 A VALUE Or 1. ron u to, DEPLETED N /Q AND REL ATIWE DEPOSITION

,

|

| NOTE - THE UNITS FOR C---14 AND H---3 ARE (MREM /YR PER UCI/CU. METER)
Ref. EDS @ Computer Code PG 109 'ersion 2, Rev. O, Date June 11, 19821
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e TABLE G-8j

(cont.)

ENVIRONMENT AL PATHWAY-DGSE CONVER$104 FACTORS Rt in FOR G ASEOUS DISCNARGE

PAfgWaY - GOATS MILM (CONT AMINA TED FOR AGE 1 AGE GROUP - TEENAGER

NUCLIDE ORGAN D0SE FA CT0RS ESS. METER-4 REM /YR PER UCt/SECD 1

1

R3NE LIVER THYROID KIDNEY LUNG GI-LLI SKIM TOTAL BODY

O. D.CD115M C. 9. c. D. O. D. .

$4-123 9. O. O. O. O. C. D. 3.

SN-126 0. O. O. 1. 9 C. O. 1.

SR-124 2 35E*f 6 4. 3 4E +14 5 34E+03 ?. 2 06t+06 4.74 E +0 7 3. 9 18E *t 5
$8-125 0. 9. 9. O. c. p. O. 3.

TE1254 0. n. O. O. C. P. O. 1.

1 TE12TM 3. O. O. 1. C. C. 3. 1.

TE 1294 0. D. O. n. f. O. 1 O.

I--130 1. J. C. 9 D. O. 1. J.

D3 I--131 1 79F+08 2 51E*08 7 3 3E +10 4. 32E + 0R 0. 4.9FE+0F 0. 1 35E*08
.

1 t--132 0. 1. O. O. O. C. O. 1

m I--133 6.TSE*C6 1.14r +0 7 1 60E +09 2.01E*07 0. 8. 66E * 0 6 3. 3. 4 9E + 0 6

1--134 0. O. S. G. c. O. 9. 1.

t--135 1 40E*00 1 29E*00 0. 4.91E-01 1 7PE-01 2. 25E - 0 2 3. 3.01E-01
CS-139 1 16r*10 2 7 3E *10 c. A.6*E+09 3.32E*09 3.40E*08 0. 1 2TE+10
CS-135 O. 1. C. C. P. f. O. J.

CS-116 6.90E+08 2 72E+19 0. 1 4PE+09 2.33F+09 2.19E+DA 0. 1.82E+09
CS-13T 1. 62 E +10 2 16E +10 S. 7.39E*O7 2.R5E+09 3. RTE *03 J. 7.51E+09

C S-138 4.310-04 9.32E-14 0. 6.14E-04 7.15E-05 3.78E-07 0. 4 16E-04

NE-133 3. O. O. J. C. C. 3. ?.

NE-135 1. 9 7. P. 9 P. 1. 1

WE135M 3. D. O. p. O. 3. J. J.

N E 131M P. 9. G. O. '. P. P. O.

3E1334 0. 3. e. a. O. ". O. 9.

NE-13R 3. ?. G. O. D. ". J. 1.

LA-140 3. 3. C. 3. 3. D. J. 3.

BA13FM 1 1. 1. P. O. P. 1. 9.

1. O. 2. J.*
EE-13T 0. 1. J. .

RA1364 1. C. 8 9 9 1. 1.* .

BA-140 3.01E*06 3 690 03 6. 1.25E*03 2.4*E*03 4.T6E*C6 J. 1 94E*05

| CE-141 2.90E*03 1 94E+03 !. 7.13E+02 0. 5.55E*06 0. 2.23E*02

i CE-144 1. 9. 1. 1 E. C. J. J .'

PR-141 6 1 7 *. 9 ". i. J.

* ND- 14 F 1. 7. '. '. O. C. C. J.
i

| BASED 04 1 UCI/SEC arLE ASE R ATE OF EACH ISOTOPE IN AND A VALUT Or 1. F OR N/0, D!rLETED N/0 AND REL ATIVE dip 3 SIT 134

NOTE - THE UNITS r1R C ---14 ANO H----3 ARE (4pEM/YR DER UCt/CU. METER)

Ref. EDS @ Computer Code RG 109 Version 2, Rev. O, Date June 11, 1982
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!

TABLE G-8
1 9

f

(Cont.)i

i

?

ENVIRONMENTAL PATHWAY-DOSE CONVERSION F ACTORS R(I) FOR 3ASE00S DISCHARGE'

.

G90040 PL AN! DEPOSITION AGE GROU' - CHILDRATHW47' -

NUCLIDE O RGe N D0$E FA CT0R S ESO. METER-ARER/YR PER UCI/SEC1

RONE LIVER THYROID KIONEf LUNG GI-LLt SKIN TOTAL 800f

O. 9.M----3 1. O. O. O. 9. C. .

N---13 1. 3" E +0 4 1 30E +04 1.30E*C4 1.31E*04 1 30E+04 1. 30E * 04 1 50E+04 1.30E*14
C---14 9. D. 3. O. O. C. 7. O.

! P---32 1. O. O. 3. O. O. J. C.

! AR--41 1. 3. n. 3. O. ". 3. O.

CR--51 4.66E*06 4.66E+06 4.66E+06 4.66E *06 4.66E*06 4.65E+06 5.50E*06 4.66E*06

mN--54 1 3R E +09 1 3RE +C1 1 3RC+09 1 3RE +09 1.3RF+09 1 3RE*09 1.62E*09 1 38E+09

| FE--59 2.ME*0R 2.T3E*18 2 73E*rR 2 73E +08 2 73E+08 2. 73E + 0 8 3.23E*08 2 73E+08
' CO--57 0. ?. *. 1. C. P. ?. 3.

T CD--5A 3.79'+0A 3 79E*09 3.79E+0A 3.79E*38 3.?'E*04 3.79E+08 4.44E+0R 3.79E+08
h C n --60 2 150*10 2 15E+10 2.150*10 2.15E+10 2.15e+10 2.15E+10 2.53E+10 2 15E*13
S Nt--63 0. O. C. O. G. O. O. O.

24--65 7.46E+04 F.46E+0R 7.46E+39 7. 46E +0 8 7.46E*0m 7.46E*08 R.5RE*08 T.46E+09'

KR--R5 0. '. O. O. O. G. O. O.

I KR-Rim O. o. O. n. 9. O. c. 3.

K4-R54 0. J. C. P. P. C. 3. 7.

| Ka--4F 0. O. O. O. O. C. O. 1.

1 KR--99 0. 9 C. 1. D. O. 3. O.;

l RR--R6 1. 1. G. 1. O. D. J. O.

KR--89 0. G. 3. p. O. 3. J. O.

R9--R9 1 51E*04 1 51E+G4 1 51E+04 1 51E+04 1 51E+G4 1 51E+34 1 91E+C4 1 51E*04

i RB--8F 0. 3 3. G. O. O. J. G.

! RB--99 1.11E*05 3.11E*05 3.11E*05 3.1 1E + 0 5 3.1 1E * 0 5 3.11E*05 3 56E.05 3.11 E *0 5

' SR--99 2 160+34 2 16E + 14 2.16E+04 2.16E*09 2 16t**4 2.16E+04 2 51E*04 2 16E*34

$4--90 3. J. J. 1 E. G. J. 7.
j

Y---90 5 33E *06 5.35E+06 5.35E*06 5.35E *06 5.35E+06 5. 33 E * 0 6 6.33E*06 5.35E*06
;
j T---91 3. C. L. C. O. a. J.*

.

2R--95 5. 39 E * 0R 5.3RE*09 5.34E*0R 5.3RE*04 5.3PE +0m 5.3RE*0R 5.33E +0R 5.38!*05

NR--95 3. 1. O. a. O. '. J. 3.

| NR -% 4 3. 1 " . . G. 1. c. C. 3.
c. c. t. n. p.*

i RU-103 0. 7. .

) RU-106 J. 1. ". 7. E. '. 1. 9.

O. e. O. G.*
nG110m 1. '. O. .

,

!

)
R ASED ON 1 UCI/SEC prLEASE RATE or EaCH I set ME IN ANO A V ALUE OF 1. ron v/0e DEPLETED M/0 AND REL ATIVE DEPOSITION ,

i

:

I Ref. EDS @ Computer Code RG 109 Version 2, Rev. O, Date June 11, 1982
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TABLE G-8
(cont.)

| ENVI RONMENTAL P4 THW4 Y-00SC CONVERSION F ACTORS Rt tl FOR GASEOUS DISCMARGE .

i

P4T4WAY - STORED FRUITS AMD WESETABLES AGE GROUP _ CNELO

!
'
,

NUCLIOC 04S4N D0SE F 4 CTeRS (SO.RETER-RREM#f R PER UCE/SECD
____________________________________________________________________________________________

,
810 NE LIVER THYROID MIDNEY LUNG GI-LLI SNIN TOTAL 8007

'

M_-_-3 0. 1 99E+03 1 99r*03 1 99E*03 1 99r.03 1 99E + 0 3 .O. 1.99C+03
'

! 4---13 J. n. O. O. O. O. O. O.

C---14 3.29E+06 6.SaE*05 6.5BE*05 6.5ME +0 5 6.58r+05 6.58E + 0 5 O. 6.50E*05

P=--32 0. O. O. 9 O. C. C. O.

AR=-41 0. J. a. c. D. P. 3. O.

CR--51 0. O. 4.98E+04 1 36C+34 9 10E*04 4.7&E*06 0. A.94E+04

RM--54 8. 6.38F +04 3. 1 70F+08 0. 5.10E*0R 0. 1 62C+04,

|

|,
FE--59 3.34 E *08 5.43C+08 9. 9 1.57r+08 5.63E*08 J. 2.69E+08

CO--57 0. O. O. a. a. c. O. 8.

j CO--58 8. 5.61E *0 F c. C. O. 3.2FE+0e 0. 1.F2E+04

j 7 Co--60 0. 3.53E*08 0. a. O. 1.96E+09 9. 1 04E+09
' Ln N1--63 9. C. O. 3. G. O. P. 1.

24--65 9.53E*08 2.54E+09 0. 1 60E+09 0. 4.46E*08 0. 1.58E*09

,
KR--85 9. 3. O. 9. O. C. C. G.

h MR-834 6. O. O. a. D. C. 3. 3.

] NR-R5M 0. 3. O. O. O. O. 3. O.

i NR--RF 0. 3. 3. *. O. D. 9. 3.

MR--89 9. C. O. Q. O. O. O. 3.

} RS -R6 1. ?. c. O. e. d. 1 3.

]
RR--89 3. J. 9. O. O. O. J. O.

j #8--09 3. O. O. O. C. O. D. 9.

AR--87 0. 1 9 8E-0 5 0. a. O. 2.97E-07 J. 9.1DC-06

i RR--84 1. 1 D. C. f. O. 3. 3.

SR.-49 3.CFE+10 J. O. C. P. 1.19E*09 0. a.76E*08

SR--93 R.61E.11 9. P. C. P. 1 74E+10 0. 2.31E+11*

Y---90 2 75f*06 1. p. O. O. f.82E*09 0. F.35E*044

j Y-_-91 0. 1. c. C. O. c. O. 9.

| 2R--95 4.04r+06 1.00E*06 1. 1. 31 E + C6 P. 1. 2 7E * 09 1. 8.4 FE *0 5

NR-=95 O. 3. P. 3. 3. 3. O. 3.

NH-95M* 0. J. S. P. D. 4 3. G.

RU-133 3. C. 2. 7 O. 9 O. 3.

RU-136 3. 1. '. 7. *. C. J. 0.*
461104 1. 3. L. r. 9. 3. 3. 3.
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TABLE G-8.

e

(cont.)

ENVIRONMENT AL PA THWA Y-DOSE CONVFRSION F ACTORS Rit) FOR GASEGUS DISCHARSC ,

CHILOFRESH FRUITS AND VEGET ARLES AGE GROUP -

#AT4WAY -

NUCLIDE Oe4A 4 00SE rA C TnRS (SO. METER-NREM/VR PER UCI/SEC)

41NE LIVER THYR 3ID KIONEY LUNG GI-LLE SKIN TOTAL BOOT

O. 1 32E+82
H----3 '. 1 32E+02 1 32E+C2 1 32E+02 1. 32E * 02 1 32E +02 .

N---13 3. O. C. O. D. P. O. O.

I C---14 2.16E+05 4.33E*04 4.33E+04 4.33E*04 4.33F+04 4. 33 E+ 0 4 9. 4 33E+04

P---32 0. O. O. O. C. O. G. O.

AR--41 3. 3. a. c. O. P. O. 3.

CR--51 0. a. 1 44E+04 3.92r +03 2.6 2E * 0 4 1 3Fr+06 9. 2 59E+04

MN--54 0. 4.56E*07 0. 1 2R E +0 F 0. 3.R3E+0F 0. 1 21E+0F

FE--59 5.50r+0F 4.89E*07 C. O. 2 56F+07 9.26E*07 3. 4.43E*07

i Co--57 0. C. 3. 1. C. C. G. O.

y - Co--5. s. 6.58C+a6 0. O. O. 3.84E+01 8. 2 31t+sr

vi CO--60 0. 2 3rr+37 C. O. O. 1 32E *08 C. F.00E*0F
M NI--63 0. S. 3. 9 C. c. O. J.

1 24--65 7.41r+07 1 97E*?9 0. 1 24E+04 0. 3.4FE+0F 0. 1 23C+04

MR--85 3. c. O. 1. O. C. O. J.

MR-834 0. O. 1. O. c. G. 3. D.

MR-95M 1. 3 C. n. O. O. D. 3.

MR--4F 0. O. 3 O. 9. f. 3. O.

i MR--98 0. O. 9. . 1. O. O. O. 3.

O. 3.*

RR--96 1 9. 9. 6. O. .

' MM--49 3. C. O. 1. O. 3. J. 3.

R R --9 9 1. ?. '. P. i. C. 1. O.

RR--RF 3. 1 30E-06 9. 9. C. 1.95E-08 0. 6 04E-3F

RB--R8 n. 2 11E*?1 4. 9. O. 1 03E+0C 3. 1 4TE*31

SR--89 4.54E*G9 0. 3. O. ?. 1.760*03 3. 1.30E*09

SR--90 5 69E*10 9. G. 3. O. 1.15E+09 1. 1 52E*10
4.24E*05

Y---90 1 58r.0* ?. 3. C. 9 4.51E*0m u.

Y---91 1. 9. C. 1. O. J. J. O.

ZR--95 4.39e*05 1.30E*J5 O. 1.39E*05 O. 1.12E*JR D. R.78C+04

NR- 'ti 0. '1 '. ". *. C. 1. J.

NR-95M 0. c. O. n. C. c. 1. 3.

RU-103 0. '. O. 9. ". ?. O. P.

I RU-1J6 3. 2. C. 1. f. ". G. .J.

AG111M 0. 1 T. C. C. 7. U. 3.

.
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TABLE G-8
, ,

(cont.)

ENVIRONMENT AL P A THWA Y-DOSE CONVER SION FAC TORS RE I) FOR GASEOUS OfSCNARGE , .e

AGE GROUP - CNtLD
ME A T ( CONT AMIN ATED FOR AGESpATMWAY -

NUCLIDE ORG A 4 00SE F A CT0RS (SO. METER-4 REM /VR PER UCl# SECS 1

BSNE LIVER THYROTO MIONEY LUNG GI-LLI SK IN TOTAL 8007

0. 1.
CD115M 1 1. P. O. D. O. *

SN-123 3. 1. C. 9 O. O. D. 3.

SN-126 3. O. G. O. O. O. O. 3.

58-124 1 21E+07 1 59E*05 2.71E*04 P. 6.92E*C6 7.68E+87 3. 4 31E+ 96

SR -125 1. 1. O. D. 9. O. 1. J.

TE125M 3. O. O. 3. C. O. 3. O.

TE12FM 0. J. 3. 3. O. O. C. 3.

TF129M 0. 3. D. O. O. O. 3. 3.

I--130 0. 1. O. 3. D. D. O. O.

1--131 4.C7E *36 4 0 9r + J 6 1. 35 E +f 9 6.F2E+06 0. 3.64E+05 i, . 2 32E+86

8 I--132 7. 1. D. 1. O. c. 3. D.m

$ I--133 1 54E-01 1 90E-01 3.530*01 3 1 TE -01 0. 7.6TE-02 1. F.29E-92

T--134 3. 1. 9. 't . P. D. J. J.

I--135 4.76E-02 3 31E-C2 0. 1 17E-02 3 90E-03 2 48E-04 0. 3 400-03

CS-134 3.63E *0R 5.96r ecR 0. 1.85E *08 6.63E+0F 3.21E+06 J. 1 2&E *04

CS-135 J. G. ?. 1. O. P. 3. 3.

1.69F+06 7.42E+G5 O. 1 3FE+97
CS-136 7.6RF*36 2 11E *3 7 9. 1 12E*07 " 6.c4r,97 3. 2 3E + 0 6 0. F.61E+3F
CS-13F 5.39E*0R 5 15E *3 M 0. 1 66r+3R
CS-13R 1. c. c. 1. c. ?. 1. O.

WE-133 ". O. J. C. O. O. O. J.

NE-135 c. 1 9 m. C. 3. G. O.

NE135M 0. 3. J. 3. C. 9. J. J.

ME 131M 1. 1. P. n. O. P. 1. 1.

NE133M 9. 2. C. 1. O. O. O. J.

150-134 3. 9 p. 1. O. O. 1. ".

LA-140 2. 3. 9. 1. O. c. 3. 1.

BA137M 1. 3. J. O. G. O. 3. J.

EE-13F J. 9. C. 3. O. n. C. 3.

H a l MM 0. ". C. O. C. 9. O. J.

PA-140 2 10E*07 1.95E *0 4 0. 5.97E *0 3 1 09E*04 1 24E +0 7 0. 1 22E *06

CE-141. 9.79'*13 4.8Rr.g3 . 2 14E*03 c. 6. 08E +0 6 J. 7 24E+32

C0-144 3. ;. r. a. 3. O. O. O.'

I PR-143 3. 3. p. n. 9. C. O. 3.

N0-147 '. C. 9. J. O. C. 3. J.,

o

| gASfD OW 1 UCt/SEC RELEASE R ATE OF E AC1 ISOTOPE 11 440 A VALUE OF 1. FOR M/Go O!PLETED X#0 ANO RELATIVE DEPOSITISit

NOTE - THE UN T TS FO R C--=14 ANO H----3 ARE (MREN#YR PER UCt/CU.NETERI

Ref. EDS @ Computer Code RG 109 Version 2, Rev. O, Date June 11, 1982
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e.
*

4 TABLE G-8j
(Cont.);

.
E NVIRONRE NT AL PA THWAY-DOSE CONVERSION F ACTORS R(Il FOR G4SEOUS DISCHARGE -

4

i

P4T4W4Y - COWS MILK (CONTa RINATED FOR4GED AGE GROUP - CHELO'

I NUCLIDE O# G44 00SE FACT 0RS (SO. METER-MREM /VR PER UCI/ SECS 1

___.________.___...__.____ _..._____________..._______.___________.... ___________.__.______
RONE LtVER THYROIO MIDMEY LUNG GI-LLI SK I4 TOTAL 9007

i

to---- 3 c. 4 19E*C2 4 19E*02 4 190+02 4 19F*02 4 19E+02 O. 4 19E+021

i BH--13 3. C. ?. a. O. O. O. D.

C=~14 m.24E*05 1 65r*05 1 65E*05 1 65E+05 1 65r*05 1 65f'+05 0. 1.65E+05
j

| P---32 ?. O. O. O. O. C. O. O.

i 4R--41 9. 1. C. O. O. O. O. D.

j CR--51 3. 7. 2 52t'*04 6.R9E + 0 3 4.60E*04 2. 41E + 06 0. 4.54E+04

? RM--54 c. 8.37C+16 9. 2 35E+36 0. 7.02E+86 0. 2 23E+06

} FE--59 5.15E+07 R .34r +1r 0. 1. 2.42E*PT R.64E*07 d. 4.15E*0F
6

j - Cft --5 7 0. '. 9. 3. O. ') . 3. O.

03 CD--54 1. 5 04E*06 3. 3. O. 2.94E *0 7 0. 1.54E+97
.

) E CO--6d O. 1 71E+0T 0. 3. C. 9.47E+0F 0. 5.04E+37i

& MI--63 3. 9. O. C. O. D. J. J.
'

| FN--65 1.46E*39 4.95r.c9 c. 3.12E +09 0. R.70E*19 0. 3 08E+09

NR--45 J. a. O. .O. O. C. D. O.'

MR-R34 1. a. G. S. D. P. 3. 3.

KR -45N 0. 3. 3. 1 O. 3. J. 9.:
' *

i NR--RF 3. 1. a. 1. O. r. 3. J.

' MR--RR 0. 1. G. C. O. C. O. J.

; R s.. w e. .. c. a. 9. o. 9. O.
*. O. C. O. 3.*

MR--89 3. 3. .
j

RB--89 a. G. '. f' . O. C. ?. 3.

RR.-RT 1. 1 89E.?S 3. 9. 1 2.R3E-07 3. R.73C-06,

j
R S --R R 0. 1. 8 1. 3. !! . 3. O.

SR--99 2.R2E+19 3. C. G. 9. 1 09E*0R 0. R.04E+37;

SR--91 3.cRE*10 1. 1 9. 9. 6 25L +0 A 3. 5 27E+09,

v_..g1 1. t 'se+0 3 C. F. J. C. 3 40f*06 1. 3.20E+01

Y---91 3. J. C. ?. Q. C. '. O.

1R.-95 3. 79 E +r 4 1 45E**4 3. 1 3RE+t4 0. 2 65E+07 G. 1 04E*04 ,

C. 9. C. *. J.i *
NR.-95 C. 8 .'

NR-95M g. 1. 3. 1. O. r, . a. g.

7. *. n."* .,
* RU-103 p. 1. 7. .

RU-134 0. 1. 0. ". C. C. 3. 9.

SG1104 0. 1 '. '. P. f. *. 3..

; ,

|

Ba r0 ON 1 UC t / M C g r LE A ",E R e f E O F EACH I%OTOPE IN AND 4 VALUE Or 1. F OR N/Q. DEPLETED N/G AND REL4ftVE D! POSITION!

i MqTE - THE U4tfi FOR C---14 AND H-.._3 ARr (MREM /VR PER UCt/CU.METERI

Ref. EDS @ Computer Code RG 109 Version 2, Rev. O, Date June 11, 1982.-
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TABLE G-8
(cont.)

ENVIRONMENT AL P ATHW AY-DOSE C04 VERSION F ACTORS RE IS FOR SASEOUS DISCHARGE ,

PAT 4WAY - GOATS MILE (CONTAMINATED F0+4 gel AGE GR OUP - CHILD

1 NUCLIDE O RGA N D0SE F A CT0RS (50. METER-MRER/YR PER UCE/SECD 1

..... .. ....................................................... ............. ... ...
90 NE LIVER THYROID MID4EY LUNG GI-LLI SKIN TOTAL 800Y

O. O.C0115M O. 1. O. O. O. D. .

SN-123 0. 3. D. O. O. O. 1. G.

SN-126 9. 7. O. 9. O. C. ?. O.

SR-124 5 57E+06 T.22E+04 1 23E+04 0. 3.0 9E + 0 6 3 4Rr+0F 0. 1 95E+06
j SR-125 S. O. J. O. C. O. 3. J.

TE125M 1. 9. 3. O. C. c. O. J.

TE12fM 0. 9. O. O. O. C. O. 3.

TE121M 0. 1. G. a. O. . G. J.*

! I--130 9. 1. G. C. O. C. f. L

j i I--131 4.33 r *08 4.34E*08 1.45E+11 F.1RE*08 C. 3.90E*07 J. 2.49E*08g

$ t--132 3. e. O. C. O. O. O. n.
1--133 1 64E+3F 2 03E+07 3. 77 E + C9 3.38E*07 O. R.1FE*06 J. 7.67E*06

| t--134 1. D. O. 9. O. C. J. 3.

1 1--135 3.45E+00 2.41E+00 0. H.49E-01 2.83E-01 1 80E-02 6. 2 4FE-01
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CS-13T 3 91r+10 3.F4E*10 P. 1 22E +10 4.3Rr.09 ,2 34 E + 0 9 0. 5.52E*39

j CS-13M 1 05E-G3 1 46C-03 3. 1.03E-03 1.11r-04 6 73E-04 1. 9.26E-04

j NE-133 9. 3. a. '. . O. c. G. O.
O. *. J. 1.*

NE-135 1. '. C. .4

| NE135m 9. 9. 9. G. 3. O. G. 7.

i NE1314 9 1. G. O. O. ". 9. 3.

|
NE1334 9 1. 2. 7. n. C. L 0.

j NE-134 1. a. P. *. O. C. J. J.

1 LA-140 3. O. O. 3. G. O. J. 9.

j RAISTM '. ?. 2. C. 9. C. 2. 3.

O. C. J. G.*

j NE-13T ?. 1. 3. .

i Ral%M h 3. b f. O. O. 3. O.

RA-140 F.26E+06 6.36E+33 n. 2 07C+33 3.T90+03 3.FRE*G6 J. 4 24E*05

i CE-141. 7 15E*03 3 5 7E .0 3 r. 1 56E*03 9 4 45E*06 0. 5. 30E * 02j

P. b G. 34*

CE-144 1. 4 7. .

PR-143 1 9. 3. O. O. C. O. 3..i

* N3-147 7. 3. ?. *. P. D. 3. h'

s

j B A SE D OM 1 UCI /SrC RE1E ASE R A TE OF EACH ISOTOfE IN 4ND A VALUE OF
1. FOR N /0, DIPLETED N /J AND REL A!!VE DIPOSt f f 0N

THE UNITS F9 H C-- - 14 AND H-.. 3 ARE IMRrgpyg pER UCI/CU.METERINOTF -

! Ref. EDS @ Computer Code RG 109 Version 2, Rev. O, Date June 11, 1982._.
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TABLE G-8+

(cont.); e

ENVIRONMENTAL P A THWA Y-DOSE C3NVERSION FACTORS R(Il FOR GASEOUS DISCHARGE 13

I NF A NTPATHWAY - STORED FRUITS AND VEGET A9LE% AGE GROUP -

NUCLTDE OR GA N D0SE F A C TOR S (SO. METER-N4EM/YR PER UCI/SEC)

BONE LIVFR THYPOID KIDNEf LUNG GI-LLI SKIN TOTAL BODY

CD1154 3. 3. *. C. . 7. 9. n.*

O. 1.C. ". *. **SN-123 1. ..,

SN-125 0. *. 1. C. 3. C. 1.*' .

S3-124 0. 3. 1. a. P. P. 2. 1.
'

SB-125 0. C. G. U. 9. f. 9. 1.

TE 1254 3. 3. 3. a. C. P. C. 3.

TE12FM O. 1. O. O. D. O. 3. 3.
* . u. J.TE123M 0. ': . G. ?. P.

I--139 9. 3. a. P. 9 O. ?. G.
5 I--131 9. J. O. 7. C. O. O. J.

''

''

'. 3.~ 1.I--132 1. n. C. C. n. ;
m
s I--133 7. 3. C. C. 3. O. L. J.

'

$ I--134 1. 7. 7. O. O. O. J.*
.

3. 2.I--135 3. 1. J. C. O. *.
CS-13* 3. '. a. D. O. C. 3.

" '*
.

C

CS-135 3. 1. 1. 1. 1. *. G. ).

O. 3.C. S. *.* *C S-1 % J. ,. .
' CS-137 J. 7 J. 3. O. C. 1. 3.

$
CS-139 9. 1. *. 1. 9. ". 3. J.

NE-133 1. 1. C. C. C. 3. U. 1.

ME-135 3. '. 4. 1. e. a. J. J.
rE1354 0. 2. C. 3. 3. c. J. ).'

ME1319 T. C. 1. J. ?. J. J.
'

*
.

r. c. J.NE 1334 1 a. O. * *
. ,

3. '. 1. 1.WE-139 9. 3. 1. *.
* 3.O.LA-14J 0. 3. 7. J. * . .

HA15FM 3. }. c. ?. *. P. S. J.

f. 3. 1.1. ".* *ME-137 1. . .

C. e. ?. 2. .'. *.BA135M 3. .
*

i

HA-14J J. ~. J. J. '. 3. J.*
.

r. '. 1 ?. J. 1.CE-141 1. ..
'. 1. 2. J. C. *C E -144 1. '. 6.

,
' PP-143 1. 1. L. 1. 3. *. J. J.

f. " . . 1. 3.**
N1-14F 3. J. . .

BASED ON 1 UC I /1EC T fli t.3E R A TE *)F EACi 100TOPF..IN AT) A VALU8 OF 1. F00 W/Q, OEPLC IED M /G A tJO REL AT IVE DEPOSI TI ON '
'

.
...

NOTE - Tile UNITS FOR C---14 AND 11---3 ARE (MREM /YR PER UCI/CU. METER)
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JAMES A. FITZPATRICK NUCLEAR POWER PLANT

OFFSITE DOSE CALCULATION MANUAL (ODCM)

.

APPENDIX C

METEOROLOGICAL DATA

TABLE TITLE PAGE

M-1 (CHI /Q), (D/Q), and (CHI /Q) Depleted
and 8-Day Decayed C-1

M-2 Ground Level Release
Meteorological Data C-2

M-3 Elevated Release
Meteorological Data C-3
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JAMES A. FITZPATRICY
l

OFFSITE DOSE CALCUL

TMU
,

' (Cl!I/Q) , (CHI /Q)g and (D/Q
Determined from 19

Meteoroloc

3(Ci!I/Q) (sec/m )

Direction Distance (m) Ground Level ElevaG

N W 225 2.9E-07 3.5E=

NNE W 225 1.4E-07 5.6Ec

NE W 354 1.4E-07 2.9E=

ENE W 563 2.6E-07 2.9Ec

E L 950 1.8E-07 3.8E=

ESE L 1030 1.4E-07 2.4E-

SE L 1110 1.3E-07 2.3E-

SSE L 1754 5.5E-08 1.2E-

S L 2205 5.9E-08 9.8E-

SSW L 2269 4.8E-08 1. lE 1

SW L 2382 6.0E-08 9.6E=

WSW W 1867 2.7E-08 4. 5E-l

W W 644 2.lE-08 6.4E-l

'

WNW W 370 1.4E-07 7.4E-l

NW W 306 2.7E-07 8.6E-l

NNW W 241 2.6E-07 1. lE '

L = Land
. . . . . . .

\

/
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Also Avcildl3 On .

Aperture Card

"'JCLEAR POWER PLANT
)

LTION MANUAL (ODCM)

M-1

pu s- ] ..., .s\
> Valuaa For Site Doundary "i , ,

g [' h10,1981, and 1982 ~~

ical Data 'l "gj, _i i

CARD 2
(i.3 2(CHI /Q) (sec/m ) (D/Q) (1/m )

8-Day Decay, Depleted
g Ground Level Elevated Ground Level Elevated
l

(0 2.8E-07 3.5E-10 4.0E-09 7.6E-10

1 1.4E-07 5.6E-ll 1.8E-09 1.9E-10

'9 1.3E-07 2.9E-09 2.5E-09 4.2E-10

8 2.5E-07 2.9E-08 7.5E-09 2.6E-09

18 1.7E-07 3.7E-08 5.3E-09 2.7E-09

18 1.4E-07 2.4E-08 4.5E-09 2.lE-09

18 1.2E-07 2.2E-08 3.7E-09 2.0E-09

18 5.3E-08 1.2E-08 9.6E-10 7.6E-10

19 5.7E-08 9.6E-09 6.8E-10 4.4E-10
|
>8 4.6E-08 1.lE-08 4.0E-10 4.5E-10
|
)9 5.9E-08 9.3E-09 3.7E-10 2.6E-10

19 2.6E-08 4.4E-09 1.8E-10 1.2E-10

19 2.0E-08 6.4E-09 5.VE-10 2.4E-10

19 1.3E-07 7.4E-09 2.3E-09 4.5E-10

19 2.6E-07 8.6E-09 4.0E-09 9.8E-10

19 2.5E-07 1.lE-09 4.0E-09 7.8E-10

Revised 10/83

8310310046' M
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TABLE M 2__
--

$ GROUND LEVEL RELEASE METE 01.

CHI /O (SEC/ METER CUBED) FOR EACH SEGNENT ~

*
SEGMENT 80UNDAR

$ -DI REC-Hat? .5-1 1-2 2-3 3' 4 --S-
'

FROM SITE
S 6.627E-08 5.547E-08 4.422E-08 3.437E-08 2.740E-i

'S SW---4,.+14 E-0 0 t.573E-00 314626-08- 3 s-169E-00 2 . 555E-<
SW 4.5076-08 5.736E-08 5.371E-08 4.416E-08 3.611E-c

/ WSW 1.986E-08 3.190E-08 3.469E-08 3. 0 81E -0 8 2.639E-<
- ) ih963E-00 5 . 761E--00 6.425E-08 5.-7+1E-0 0 k.002EH

WNW 6.846E-08 9.006E-08 8.647E-08 7.314E-08 6.150EH
NW 9.041E-08 1.110E-07 1. 0 41E-0 7 8.713E-08 7. 2 8 5 E-(

;NW 6.954E-08 O J36E-00 0.0666-00 6. 7 01E--0 0 5. 685t-H
N 7.429E-08 9.495E-08 8.996E-06 7.541E-08 6.298E-t

NNE 3.751E-08 5.034E-08 4.790E-08 3.99 7E -0 8 3 315E-(
NC Sr486E-00 5. '? 9-7 E-0 8 5.2626-00 t.230E-00 3.129 EH

ENE 1.574E-07 1.204E-07 8.832E-08 6.583E-08 5.118 E-(
E 1.607E-07 1.101E-07 7.796E-08 5.796E-08 4 520E-(

-ESC 1.333E-07 - 0,5 8-LE-O S 5.788E-00 4.19tE-OC 3dtSEH
SE _1 233E-07 7 947E-08 5.377E-08 3.898E-08 2. 99 3 E-(

C:11/0 (SEC/ METER CUBED) FOR EACH SEGMENT 8-Day Decayed, Depleted
SEGMENT 80VNDARI

-OI-REGT-10N-- ,5-1 1-2 2 = 3-- 3 ', -- 5'
,

FROM SITE -

S 6.428E-08 5.353E-08 4.232E-08 3.261E-08 2.579E-0
S-S M . . i 2-4 E-0 0 i . i S 06-08Hv&34E-00 3.040E--00 2.'31C-O

'

SW 4.415E-08 5.620E-08 5.230E-08 4.268E-08 3.465E-O
WSW 1.951E-08 3.141E-08 3.408E-08 3.013E-08 2.568E-0

L 2.905E-08 5.706E-OB- 5.325E-00 Sv6SdE-00 '. 884E-0
WNW 6.598E-08 8.804E-08 8.448E-08 7.119E-08 5.965E-0
NW 8.680E-08 1.083E-07 1.017E-07 8.483E-08 7.070E-0,

i:NX 5 . 703 E-06- 3.33?E-00 7.-68-3 E-0 0 6.610E-00 5.-526E-04
N 7.170E-08 9.288E-08 8.800E-08 7.356E-08 6.125E-0-

NNE 3.620E-08 4.926E-08 4.684E-08 3.894E-08 3.218E-0,
= NC h 2-3 0 E - 0 6 - h &l46-00 5.-106 E-0 0 i.0426-00 3.3OSE-04

ENE ., Q493E-07 1.148E-07 8.392E-08 6 216E-08 4.805E-0;
E -1.5 2 3 E-0 7 1.045E-07 7.364E-08 5.439E-08 4.216E-01

ESC 1 r26 6 E-07- 0 .124 E-08 Sv4-31E-00 3 a-84?E-0 8--2.-964 E-O d
SE 1.178E-07 7.518E-08 5.05bE-08 3.630E-08 2.763E-03

(liTQ) RELATIVE DEPOSITION PER UNIT AREA (M**-2) BY 00WNWI
'. SEGMENT 80dNDARIES IN I

DIRECTION .5-1 1-2 2-3 3-4 4-5
JR0K-S-LTE

S 1.374E-09 6.013E-10 2.869E-10 1.712E-10 1.143E-1(
SSw 7.897E-10 3.717E-10 1.d89E-10 1.164E-10 7.869E-1)
5- 7 164 E -10_ . 3.68 dEela 1.960E-10 _ 1.22JE-la S .28 3 E4

wSw 2.596E-10 1.291E-10 6.a s u -11 e. 296E-11 2.921E-1:
_

w 3.494E-10 1.98>E-LO 1.Luot-10 i. 979E-11 4 . / .5 2 E - 1 :

.w N w . 9.471E-10 4.682E-10 2.39dE-10 1.459E-10- . 9. 7 6 4 E-LJ
NW l.28tE-09 5.908E-10 2.9sbE-10 1.779E-10 1.t6dE-1(

NNa 1.ll2E-09 4.39tE-10 2.379E-10 1.425E-10 9.49dE-11
_ ____.n .__ _- --._ 1 . 1 1 4 E - 0 9 5. 09 d E -10_. 2. 5 31E-- 10 - 1. 5 2 6 E - 10__-__L. 0 2 0 E - 1 d

T. NNE 4.903E-10 2.490E-10 1.290E-10 7.872E-11 5.270E-11
NE 6.209E-10 3.79dE-10 1.a$2E-10 1.098E-10 7.275E-1[

6.6 6 0 E- 10 ._ _. 3. 8 7 76- 10.- 2. 5 5 4 6-ljE N E___ . -_3.418E-09 1.434E-09_.
L 3.989E-09 1.629E-09 7. 9 6 /t - 10 4.329E-10 2.8sdE-19

, LSE 3.70/E-09 1.492E-09 n./d4E-10 3.92 3E- LO 2.580E-1d
4 St.___ 3.333L-09 1.324L-09 __b.002L-10 3.479t.-10 2.293L-1d
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r' '

| .

,

j Also Available On i-

'

h0LOGICALDATA
Aperture Carvi

1 '

(ES IN MILES ,

5- L0 LO-20 20-30 -20-40 40-50 ;

18 1.614E-05 7.395E-09 4.029E-09 2.685E-09 1.980E-09
>S-- -l-/yFif-00 0.056E-09 3.070E-09 2TtE2E~09 h-798E-09

'

18 2.169E-08 9.987E-09 5.383E'-09 3.548E-09 2 591E-09
18 1.699E-08 8.480E-09 4.817E-09 3.269E-09 2.437E-09
la 3.320E-00 1. 7+7E--OS 1.039E-00 7TZ65E-09 5 538E-09
68 3.957E-08 2.043E-08 1.213E-08 8.505E-09 6.503E-09 I

'

18 4.662E-08 2.404E-08 1.432E-08 l'.008E-08 7.731E-09
to 3.04*E-00 1.G72E-0G 1.10?E-00 7.7t?E-09 5.9t2E-09

i3 3.990E-06 2.003E-08 1.159E-08 7.990E-09 6.031E-09
la 2.058E-08 9.980E-09 5.604E-09 3 790E-09 2.821E-09
60 -2.0556-00 9.535E-09 5.19 3E--09 3 450E-09 2.535E-09 i

18 2.910E-08 1.279E-08 6.773E-09 4.439E-09 3.234E-09 I

68 -2.599E-08 1.165E-08 6.271E-09 4.152E-09 3.047E-09 >

te- L.004E-OG 7.G66E-09 ;.107E-09 2r738E-09 1.999E-09
>S 1.686E-08 7.416E-09 3.968E-09 2.625E-09 1. 9 2 7 E -O'9 |

|

ES IN MILES
- 5-ko t0-20 20-3C 30-40 40-50

5 1.4 90 E-08 6.583E-09 3.442E-09 2.21.3E-03 .1.574E-09
S 1. 410 E--00 0.101E-09 .1022-09 2.0E4E-09 1.410E-09
1 2 046E-08 9.125E-09 4.746E-09 3.033E-09 2.148E-09
$ 1.633E-08 7.953E-09 4.388E-09 2.898E-09 2.099E-09
3 3 2 2-1 0 E - 0 0 Er655E-00 9.613E-09 0.57-16-00 ;.677E-09

5- 3.805E-08 1.931E-08 1.124E-08 7.728E-09 5.765E-09
5 4.490E-08 2 282E-08 1.336E-08 9.233E-09 6.918E-09
' 3 . 51-7E-00 1. 76-tE-0 0 1.035E-00 7 .116E--09 5.307E-09
5 3.852E-08 1.906E-08 1.084E-08 7.337E-09 5.413E-09
5 1.980E-08 9.433E-09 5.193E-09 3.445E-09 2.506E-09
'

id &36-00 3.947E-09 ' 773E-09 3.140 E-09 2 -233 E-09r
l' 2.694E-08 1.155E-08 5.953E-09 3.811E-09 2.707E-09
! 2.389E-08 1.043E-08 5.449E-09 3.515E-09 2.510E-09
H---1.6 ME-00 0.6616-09 3.t96E-09 2 ras-tE-09 1.568E-09
L 1.527E-08 6.473E-09 3.327E-09 2.125E-09 1.505E-09

ND SECTORS

11LES
5-10 10-20 20-30 30-40 40-50

_ _ _ _ .

I 5.149E-LL 1.664E-11 7.517E-12 4.585t-12 3.149E-L2
3.593E-11 1.201E-11 5 . 413 E.- 12 3.320t-12 2.287E-12

--3,-7M-14 --1,2 4 4 6- 1 L '#.-544 E-12 3.-17, E -12 2 a52E- 12- h.N 2 .N
1.341E-11 4. 5 2 7E-12 2.075E-12 1.3300-12 9.750L-13 p
2.L4Gt-11 o.992E-12 3.L30E-L2 2 . 0 5 / t. - 12 1.602L-12

' ]T -- 7
-4.351E-1L- -1. 3 37E -11- 6. L 36E -12 - - 4.0 4 3 c -12 3.179E-12 l -

.

> 5.305E-Ll 1.707t-11 7.693E-12 5.18 *; t - 12 4.152E-L2
'

.

4.243E-11 1.373E-ll 6.240E-L2 4.193E-12 3.324E-12 V
''

...

4 b5 bE -11 -L .4 70E -11 - 6.62 4E- L 2- -4.410E-12 - 3.47LE-L2l

2.345E-LL 7.43/E-12 3.249E-12 2.097E-12 1.618E-L2
3.200E-11 9.937E-12 4.240E-12 2.653t-12 1.984E-12

.-- 1.121E-10 - J.5046-L1 1. 4 9 5 5 - 1 L- -- 3. 9 6 p e - 12 -6.256E-12
1.252E-10 3.929E-11 1.6 DOE-11 9.99'L-12 6. 6 /O t - 12
L.135E-10 3.5/7E-11 1.534E-11 9.060t-12 6.12 6 E - 12 Revised 10J'8

8310 31\y U 4 g _d h__1.01SE-10 - J.24dL-11 --1.422E-li S. 51/ L -12 S.7h

3
_ - - _ _ - __



TABLE M-3

k ELEVATED RELEASE METEOR 0Lt
~

_

I

CHI /O (SEC/ METER CUBED) FOR EACH SEGMENTe
SEGMENT BOUND ARIE

>

.) -OI RECT -IO N .5-1 L-2 2-3 3 'e ';-6--
i

5 1.504E-08 1.00ZE-08 8.998E-09 7.871E-09 6.803E-OsFROM SITE

S&W 1,48-36-Oe 1 4 -3 5 E - 0 8 1.0346-00 S . 91-2E-0 9 7.593 %
SW 1.128E-08 9.795E-09 9 842E-09 8.846E-09 7.685E-05

WSW' 5 550E-09 4.927E-09 5 312Q-09 5 138E-09 4.708E-0(

9 4.lDOE-00 h091E-09 5.1686-00 6.1016-00 5.52-66--0;

-WNW 6. 018 E--09 8.006E-09 ,9.538E-69 9.146E-09 8.'223E-Oi
,

NW 1.262E-08 1 455E-08 1.710E-08 1 660E-08. 1.507E-01

N H W----l r3 08 E-00 1. 31-LE-00 1. '4 7 9E-0 0 1.';296-00 1. 300E4

N 1.711E-08 1.610E-08 1.721E-08 1.634E-08 1.473E-0

NNE 5.791E-09 8.380E-09 1 046E-08 1.047E-08 9.702E-0-

NC S r91-6E-00 1.0-746-00 1r32-0E-00 1.'203E-00 1.1-76E-O-

ENE 2.247E-08 2.094E-08~ 2.117E-08 1.931E -0 8 1.700E-E

E 3 399E-08 2.931E.-08 2.730E-08 2.372E-08 2.022E-@

CSC 2. 32-8E-00 1.'?O4E-0 0 ' l.726E-00 1. ' 74E--0 0 1.243E-O

SE _2.338E-08 1.809E-08 1.600E-08 1.339E-08 1.113E-@

CHI /O (SEC/ METER CUBED) FOR EACH SEGMENT 8-Day Decayed. Depleted
SEGMENT BOUNDARIE

-D I REC T-ION .5-4 - 1-2 - 2=3 3 '; i-6

FROM SITE
S 1.471E-08 9.649E-09 8.603E-09 7.466E-09 6.'405E-05

S S-M 1A50E-OS 1.0466-00 9.372C-00 0.iS36-00 7.'1346-04

SW 1.104E-08 9.482E-09 9.456E-09 8.415E-09 7 243E-O'

WSW 5.427E-09 4.776E-09 5.129E-09 4.933E-09 4.495E-05

M t.0176-00 i .95-3E-0 0 5. % 9C 09. 5 86-3E-C9 L 37 '; C - 08

WNW. 5.903E-09 7.811E-09- 9 240E-09' 8.7835-09 -7!837E-0<

NN;J 1.284E-00 1. 274 E-00 1.';3'iC-06 1.375C 00~
1.444E-01-

N W- 1.237E-08 1.418E-08 1.658E-08 1.599E-08~

1.'2 ' 3 C 41

N 1 675E-08 1.562E-08 1.663E-08 1.570E-08 1.408E-Ol~

NNE 5.676E-09 8.186E-09 1.017E-08 1 013E-08 9.335E-O'

NC 5.-790E-09 1.05r5E-00 1.2906-00 1.246C700. 1.12;C- 04

ENE 2.199E-08 2 030E-08 2.04'2E-08 1 8'49E-08 1.'616E-0,
~

E .3 324E-08 2 834E-08 2.620E-08 2 255E-08 1.905E-0>
~

CSC 2.277E-00 1 re38E-00 1.653E-00 1. 397E4 0 1.167E-Oi

2.288E-08 1.744E-08 1.528E-08 1.264E-08 1.040E-0
SE -

(II[Q) RELATIVE DEPOSITION PER UNIT AREA (M**-2) BY DOWNWIND SECTO
|

-
' SEGMENT 80UNDARIES IN '~

~~
~

DIRECTION .5-1 1-2 - 2-3 3-4 4-5
-

! S 8.948E-10 3.999E-10 1.987E-10 1.228E-10 8.338E-B-F RO M-S-I-T E

SSW 8.580E-10 4.209E-10 2.215E-10 1.392E-10 9.481E-8

Sw - ';.8296-10 -2.624E-10 1.457E-10 9 v299E--l-1 s . -3 50 E-1

wSa 1.658E-10 8.973E-11 4.971E-11 3.171E-11 2.165E-1
5.417E-11 3.475E-11 2,375E-1

9.576E-111.693E-10
2 . 2 9 7 E- L O-L . 3 5 0 E- 10- -6.-746 E-t-t--- 9 9 8 7 E--I

a

*Na 3. 719 E- LO-
Nw 8.593E-10 4. 90 2 E- L O- 2.785E-10 1.788E-LO 1.222E-1

NNm 8.779E-10 4.465E-10 2. 3 9 7E -10 1.515E-LO 1.033E-1

1 N 9./10E-10 5.099E-10 2.742E-10 1. / .U/ t - 10 1.165E-1

NNE 3.216E-10 2.099E-10 1.260E-10 o . 2 0'1 E - 11 5.6256-1

' NE 4.420E-10 3.198E-10 1.949E-10 1.279E-10 8.774E-1
|,*

--- E N E 1 665E-09 8.876E-10 - 4. 8 82 E-10 - 3.107E- LO- --2rt 21E-1
E 2.283E-09 1.183E-09 o.410E-10 4.06 4 6- LO 2.772E-1

, tSE L.dODE-09 d.d49E-10 9.662E-10 2 . 9 31 E - 10 L.997E-1
L.670E-J

- 8. 5 2 7 E- 10 -4.3 9 d E-10- --2 . 7 4 d E- 10
-56 - --L.799E-09-3

| g '' a''c 'n > *T9F-10 1.501E-10 1.019E-:
| 6



_

Also . ,Avdlabla Ungal. DATA
Perture Card,

1

5 IN HILES
5-kC EO-20 20-3C -30-4C '0-50-.

_

4 542E-09 2.386E-09 L.407E-09 9. 761 E- 10 7.390E-10

i 914E-C? 2. % 46-00 L r40-7E 09 ? d96E--14 7 .-E89 E- 10-

5 094E-09 2.637E-09 1.539E-09 1 06 4 E-09 8.043E-LO|---

) 3 410E-09 1.943E-09 1.200E-09 8.542E-10 6.585E-10i

h '; . 0 5 5 C -- 0% 2.2886-00 1.iO4E-00 ?r43 FE--EC - 7.696E-10

75'.672E 09/ 3.033E-09 1.792E-09 1.244E-09 9.423E-102
3.283E-09 2. 250 E-09 1.686E-09

(314051E .08b. 5.620E-09d
0.140E-07~ ;.960E-0? 2.736E-09 2.03EE-09 1.532E-09

3: L.029E-08 5.56LE-09 3.290E-09 2.280E-09 1.724E-09F

7 6.985E-09 3 876E-09 2,325E-09 1 621E-09 1.231E-09

1 0.296E-C9 ,.575C--00 2 s-764E-C ? 1.04tE--09 1.;&2E-09
'

r ;11152E-08L 6.085E-09 3 576E-09 2.473E-09 1.867E-09

57.- 'lj302E-08) 6 466E-09 3.647E-09 2 465E-09 1.832E-09

t----7tWtE-09'[" 3. C 3-3E-090.136E-09 1.-W4E-09 1.06tE-09 ,

'

5 6.901E-09 3.303E-09 1.837E-09 1. 2 3 8 E -09 9.212E-10 ,

- 5-10 10-BC 20-3C 30--40 '; 0-50 - - -v 3 -'~

A3 a~

\ _,5 IN hit.ES
]

4.204E-09 2.144E-09 1.226E-09 8.286E-10 6 127E-10A .,

';.522C-00 2.i?4E-07 1. 211C - 00 . 0'.-LE-EC Sva66E-10"

i 4.704E-09 2.358E-09 1 334E-09 S.995E-10 6 655E-10

l 3.2 L 6E-09 1.798E-09 1.090E-09 7 6?8E-10 5 804E-10
1. 071C -00 0. 8HE-1C 0,.723E-tC

E 5^.323E;00, 2.1-E4E-002.783E-09 1.611E-09 1 100E-09 8.217E-10L 3.00'iC;00

3 001E-09 2.029E-09 1.,50ZE-09

Q'm 9'o95.4 E-09L. 5.227E-09
L O.03eE-C?' ;.5??E-09 2.'71C=09 1.010E-09 1. Yr3E-09

'

l- 9.715E-09 5.146E-09 2.987E-09 2.037E-09 1.519E-09

? 6.651E-09 3.635E-09 2 148E-09 1.479E-09 1.111E-09

i-_7.0300-09_, ;.2-09E--09 2.510C-09 1.-7 WE-09 1.3ttE-09

J' 1.079 E40'8'/ 5.573E-09 3.205E-09 2.177E-09 1.619E-09

1 1.202 E- 08; 5.768E-09 3.145E-09 2.068E-09 1.501E-09

1 7.225E-09 3.-3&6E-09 1.014E-09 1T110E-09 G.493E-19

1 6.283E-09 2.876E-09 1.528E-09 9.926E-10 7 .15 7 E_-10

. _ , . _ _ _ _
_ . _ .

RS
. . ,

-

11LES '

10-20 20-30 30-40 40-50GI
-

5-10

L 3 865E-1L 1.329E-11 6.155E-12 3.803E-12 2.579E-12
~

L 4.378E-LL 1.489E-11 6.757E-12 4.103E-12 2.759E-12

L 2.022E-t-L 9r646E-12 '. 366E"12 2 6. TOE-12 1. 7 +9 E-i-2

1 9.965E-12 3.359E-12 1.497E-12 8.949E-13 5.975E-13

1 L.092E-11 3 667E-12 1.623E-12 9.6 4 L E -13 6.416E-13 .

2r3 5+ E-1-2 --h 5 5 8 E-12 - -
I 2r746E-El- O r i tr7 E - E 2- 4 T 0 0 8 E- i-2

0 5.618E-1L 1.886E-11 8.336E-12 4.945E"12 3.290E-12

0 4.764E-11 1.615E-11 7.276E-12 4.3'7 t E-12 2.945E-12

0 5.46dE-L1 1.d49E-Il d.3OUE-12 4.991E-12 3.3426-12

1 2.577E-11 6.573E-12 3.724E-12 2.173E-12 1.434E-12

1 4.014E-LL L.329E-11 5.717E-12 3.306E-12 2.172E-12

h- +-7 3 E- t i - - 6 .- 6 2 3 E- 02 - -5.-897E-12 - -

0--9 v766 E-E L-3 r29 6 E-11 -
0 L.277E-LO 4.322E-11 1.94LE-LL 1.168E-11 7.823E-12

9.219E-11 3.135E-LL L.422E-11 8.630E-12 5.803E-12
6 2406-12 - 5a556E-L2

--

0
-6 o 64 6 E-1 L --2 a 95 2 E- L t-1.-3 4 9 E- L L

.0 4.726E-L1 L.630E-L1 7. 5 8 tE -12 4.702E-12 3.19 4 E- 12 Revised '

.0
__.

8310310046-03
-
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APPENDIX D

LIMITED ANALYSIS DOSE ASSESSMENT FOR
'

LIQUID RADIOACTIVE EFFLUENTS
i

!

The radioactive liquid effluents for the years 1980,1981, and 1982 (f rom
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
selected radionuclides that contribute the majority of the dose, along with
the application of an appropriate conservatism factor to compensste 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
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

i -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

I 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 tFase 5 radionuclides and two dose pathways which cumulatively contribute
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
releases because the potential dose resulting f rom normal reactor releases is
negligible. (i.e., less than 14 of the total dose contribution to the adult
liver and whole body dose f rom the combined fish and potable water ingestion
pathways, based on liquid effluent release data for 1980-1982). Fu rthe rmo re,
the release of tritium is a function of operating time and power level and is
essentially unrelated to radwaste system operation.

O
|
! D-1

_ .. _ _ . _ . _ _ _ _ .. _ _ . . _ _ _ . _ _ _
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JAMES A. FITZPATRICK NUCLEAR POWER PLANT

OFFSITE DOSE CALCULATION MANUAL (ODm)f%
TABLE D-1

.

e-

ADULT TOTAL BODY DOSE CONTRIBUTION FRACTION

| | 1980 | 1981 1 1982 |

| | | POTABLE | POTABLE | | POTABLE |

| RADIONUCLIDE| FISH | WATER I FISH | WATER | FISH | WATER |

1 | 1 1 I I I I

I i | | I I | 1

| CS-137 | 45.5% | 37.89% | 47.0% | 33.11% | 42.7% | 35.59% |

1 | | | | | | |

1 I I I I I I I

| CS-134 | 51 6% | 44.15% | 50.0% | 35.53% | 56.4% | 47.21% |

| | | | | I I I

I I I | I I I |

| MN-54 | Ig | 1.0% | 14 | 1.10% | 14 | 1% |

I | 1 I l I l i

I I i 1 I I I 1

| ZN-65 | 1.3% | 1.0% | 1.6% | 1.16% | 1% | 1.0% |

Co-60 | 14 13.66% | lt 24.29% is | 12.34% |

| | | | I l i I

i | | | | | 1 l

| TOTAL | 98.4% | 97.8% | 98.6% | 95.2% | 99.1% | 95.1% |

| | | | | | | |

| | 1 1 1 I I l

| Times | | | | | | |

| Fraction | | | | | | |

| of Total | | | 1 | | I

| Dose Due | | | | | 1 |

| to Pathway | 98.6% | 0.6% | 99.2% | 0.7% | 98.6% | 0.6% |

| | | | | | | |

| | | | 1

| Overall | | | |

| Fraction | | | |

| of Total | | | |

| Dose Due | | | |

| to the 5 | | | |

| Nuclides | | | 1

| in two | | | I

| Pathways | 97.6% | 98.5% | 98.3% |

| | | I I

.

5 = 0.0 05 - 0. 5%

X = 0.981 = 98.1%

Ref.EDS({)ComputerCodeRG109 Version 2,Rev.O,DateJune 11, 1982

D-2
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O' TABLE D-2
.

'

e- ADULT LIVER DOSE CONTRIBUTION FRACTION

| j 1980 | 1981 1982 |

| | | POTABLE | | POTABLE | POTABLE |

|RADIONUCLIDE| FISH | WATER | FISH | WATER | FISH | WATER |

1 1 I I I I I I

I I | | | | | |

| CS-137 | 50.3% I 45 29% | 51.7% | 43.02% | 47.9% | 43.94% |

| | | | | | | |

I | | | | | | |

| CS-134 | 46.6% | 42.29% | 44.3% | 37.04% | 50.8% | 46.83% |

1 1 I | | | | |

| | | | | | | |

| MN-54 | 1% | 3.75% | 1.2% I 4.90% i 1% | 1.78% |

1 | | | 1 | | |

| | | | | | | 1

j ZH-65 | 2.0% i 1 87% | 2.6% | 2.19% | 1.0% 1 1 0% |

| | | | | | I l

j Co-60 | 1% | 4.84% | 1% | 9.37% i 1% | 4.54% |

| | | 1 | | |

I I I I IVI j '

| TOTAL | 98.9% | 98.2% | 99.8% | 96.52% i 99.6% | 98.0% |

l l I I I I I

I I l | I I l

| Times | | | | | | |

| Fraction | | | | | | |

| of Total | | | | | | 1

j Dose Due | | | | | | |

| to Pathway | 99.3% | 0.5% | 99 1% | 0.6% | 99.0% | 0.5% 1

| | | | | | 1 I

| | | 1 l

| overall | | | |

| rraction | I I l

| of Total | | | |

| Dose Due i I I |

| to the 5 | | | |

| Nuclides | l' | |

| in Two I l I l

| Pathways | 9 8. 7g | 99.5% | 99.1% |

| | I l l

8 = 0. 0 04 = 0. 4% ,

X = .991 = 99.1%

Ref.EDS@ComputerCodeRG109 Version 2,Rev.O,DateJune 11, 1982

D-3
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TABLE D-3

CALCULATON OF TOTAL Ci/YR RELEASES FOR L'OUIDS

(Based on Semi-Annual Effluent Data Reports
for the Years 1980,1981, and 1982)

| ISOTOPE I 80 l 81 1 82 | AVERAGE Ci/YR.I
I I I I I I

|H-3 1 6.55 x 10-1 1 6.38 x 100 1 2.81 x 100 | 3.28 x 100 |

| | | 1 1 I

IAG-110m i 1.12 x 10-4 | 2.21 x 10-4 | 1.15 x 10-5 | 1.15 x 10-4 |

| | | 1 1 I

|Cu-64 1 3.42 x 10-2 | I --- | 3.42 x 10-2 |---

| | | | | |

|Cs-134 1 7.30 x 10-2 1 8.00 x 10-2 1 5.47 x 10-2 1 6.92 x 10-2 |

1 I I I I I

ICs-137 | 1.06 x 10-1 | 1.26 x 10-1 1 6.96 x 10-2 | 1.01 x 10-1 |

| | | | 1 1

11-131 | 2.77 x 10-2 1 4.50 x 10-2 1 9.05 x 10-4 | 2.45 x 10-2 |

O' I I I I I I

IBa-La-1401 4. 61 x 10-4 | 1.12 x 10-3 | 1.82 x 10-3 | 1.13 x 10-3 |

| | | | | |

|Co-58 | 1.07 x 10-1 | 2.08 x 10-1 | 2.94 x 10-2 | 1.15 x 10-1 |

| | | | | |

|Co-60 | 5.78 x 10-1 1 1. 4 0 x 100 1 3.66 x 10-1 1 7.81 x 10-1 |

| | | | | |

IFe-59 | 1.31 x 10-2 | 1.1 x 10-2 | 3.46 x 10-3 I 9.19 x 10-3 |

| | | | | |

IZn-65 l 3.11 x 10-2 1 4.57 x 10-2 | 9.81 x 10-3 1 2.89 x 10-2 |

| 1 1 I I I

|Mn-54 | 2.10 x 10-1 1 3.44 x 10-1 1 6.76 x 10-2 | 2.07 x 10-1 |

| | 1 1 I
||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 l i I

ISb-124 | 4.87 x 10-3 1 3.83 x 10-3 i 5.37 x 10-4 1 3.08 x 10-3 |

| | | 1 I I

IMo-99 | 1.41 x 10-2 | 6.44 x 10-4 | 1.22 x 10-4 1 4.96 x 10-3 I

I l | | | |

(Tc-9 9m i 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
lZr-Nb-95 | 2.14 x 10-3 1 2.54 x 10-4 | 5.50 x 10-5 | 8.16 x 10-4 |

| | | | | |

O I I I I I I

V I I I I I |

D-4
.

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



.- - _
. _ -

JAMES A. FITZPATRICK NUCLEAR POWER PLANT

OFFSITE DOSE CALCULATION MANUAL (ODCM)

.

TABLE D-3

CALCULATON OF TOTAL Ci/YR RELEASES FOR LIOUIDS

(Continued)

| ISOTOPE | 80 l 81 | 82 | AVERAGE Ci/YR.I
I I I I I I

| Ce-144 | 6.33 x 10-5 I 6.58 x 10-4 | 2.46 x 10-5 1 2.49 x 10-4 |

| | l 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 |

| | | | | |

1 Na-24 1 1.79 x 10-2 | 3.77 x 10-2 | 1.70 x 10-3 | 1.91 x 10-2 |
,

| | | | | |

| As-76 | 2.46 x 10-4 1 2.08 x 10-4 I 8.67 x 10-5 | 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 I 9.65 x 10-3 1 3.98 x 10-2 | 1.05 x 10-2 1 2.00 x 10-2 |

| 1 1 I I I

I Xe-135 | 3.28 x 10-3 1 5.85 x 10-2 | 1.01 x 10-2 1 2.40 x 10-2 |

| | | | | |

| 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 |

| | 1 1 I I

I I-135 1 4.97 x 10-5 1 2.47 x 10-3 | 1.45 x 10-4 | 8.88 x 10-4 |

| | | | | |

| 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 l

| 5.53 x 10-4 | 5.53 x 10-4 || Sr-89 | | --------

| | | | | |

| | | | | |

| | | | | 1

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 I l i I

I I I I I I

l- - 1 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

Ov

D-5
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TECHNICAL BASES FOR EFFECTIVE DOSE FACTORS
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d

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
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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
I

! E-5 Tables of Source Terms Used For
f Development of Effective Dose Transfer

| Factors [ Ground Level Release] E-8
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C 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 f actors
instead of using dose factors which are radionuclide specific. These
effective factors, which are resed 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. The

radioactive effluent distribution for the past years can be used to derive
single effective factors by the following equations.

n
E-1K,g g = E Ki* fi

i=1

where

the effective total body dose factor due to gammaK,gf =

emissions from ell noble gases released.

the total body dose factor due to gamma emissionsKi =

from each noble gas radionuclide 'i' released.
i the fractional abundance of noble gas radionuclide

fi
=

i 'i' is of the total noble gas radionuclides.'

n
E-2(L + 1.1 M),gg = E (Li + 1.1 M ) *fi1- -

i=1
where

the effective skin dose factor due to(L + 1.1 M),gg =

beta and gamma emissions from all noble
gases released.

(
the skin dose factor due to beta and(Lg + 1.1 M ) =

ge

gamma emissions from each noble gas
radionuclide i released.

E-1
- . , -
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APPENDIX E
(Continued)

-TECHNICAL BASES FOR EFFECTIVE DOSE FACTORS
! n

ll gg = I Mi fi E-3*
e

i=1

where

the effective air dose factor due to gammaM gg =e
emissions from all noble gases released.

Mi the air dose factor due to gamma emissions from=

each noble gas radionuclide i released.

n
| I Ni fi E-4N gg *=e

i=1
where

Neff the effective air dose factor due to beta=

T emissions from all noble gases released.

Ni the air dose factor due to beta emissions from=

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 transfer

i factors vary 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.

.

E-2
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TABLE E-1

'

EFFECTIVE DOSE FACTORS * FOR NOBLE GASES - TOTAL BODY EFFECTIVE DOSE

[K,gg);

| YdR | GROUND RELEASE | ELEVATED RELEASE |

| | | |

| | Total Body Effective Dose FactorlTotal Body Effective Dose Factorl
3 3

l |K gg [ mrem /uCi sec/m ] |K gg [ mrem /uCi sec/m ) |e e
| | | |

1 l | I

I I I I

I I I I

i 1980 | 1.16 x 10-4 | 1.37 x 10-4 |

| | 1 1

I I I I

i 1981 1 6.89 x 10-5 l 1.49 x 10-4 |

O | | | |
| 1982 1 4.55 x 10-5 1 1.38 x 10-4 |

1 I I I

I I i 1

1 AVG. I 7.68 x 10-5 | 1.41 x 10-4 1

i I I I
;

* Computed in EDS Nuclear Inc. Calculation No. 0900-015-1671 (005), 4/83.

-.

e

&

: 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 I ELEVATED RELEASE |

| | Gamma-Air | Beta-Air i Gamma-Air | Beta-Air i
l IEffective Dose | Effective Dose | Effective Dose IEffective Dose i
I IFactor M gg IFactor N gg IFactor M,gg IFactor Nefg Ie e

mrad /uci-sec/m mrad /uci-sec/m m rad /uCi-sec/m mrad /uci-sec/m

i l i I I I

| 1980 11.21 x 10-4 18.03 x 10-5 11.42 x 10-4 19.77 x 10-5 |

| | | | | |

| | | | | |

| 1981 17.44 x 10-5 15.57 x 10-5 11.25 x 10-4 17.66 x 10-5 |

|

-

1 I I I I I
! I I I I I I

| 1982 14.96 x 10-5 14.54 x 10-5 11.44 x 10-4 11.00 x 10-4 |

| | | | | |
| | | 1 1 I

| 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 (005) , 4/83.

..

O

v
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 Factori
3 I| I (L+1.1 M),gg mrem /uCi-sec/m3 I (L+1.1 M) egg mrem /uCi-sec/m

I I I I

I I I I

i 1. I I

I I I I

i 1980 | 1.94 x 10-4 1 2.34 x 10-4 I

I I I i

| 1 1 I

i 1981 | 1.22 x 10-4 | 1.76 x 10-4 I

I I I i
'

I I I I'

| 1982 1 8.24 x 10-5 1 2.41 x 10-4 |

1 1 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.

l
.

.

| .

|

O'

.
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TABLE E-4

TABLES OF SOURCE TERMS USED FOR DEVELOIMENT OF
EFFECTIVE DOSE TRANSFER FACTORS

.

(Based On Semi-Annual Ef fluent Data Reports

for the years 1980, 1981, 1982)

ELEVATED GASEOUS RELEASE

| ISOTOPE |
~

80 | 81 | 82 |

| | | l |

I N-13 1 1. 22 x 103 | g,41 x 103 1 2.53 x 103 |

| | | | |

| Ar-41 1 2.17 x 102 1 2.21 x 102 | 3.19 x 102 |

| | 1 I I
4 4

II Kr-85m I 5.17 x 103 1 1.23 x 10 1 1.15 x 10
I I I | |

| Kr-87 1 6.02 x 103 1 1.49 x 104 1 1.93 x 104 |

| | | | |

| Kr-88 I 9.58 x 103 | 2.48 x 104 | 2.38 x 104 I

3 I I I I I(d 4
I4 | 2.85 x 104

1 3.289 x 10I Xe-131m i 1.10 x 10

l | | | |

| Xe-133 | 1.48 x 10 1 3 18 x 104 | 1 83 x 104 |4

| | | | |
2

|2
1 5.49 x 102 1 4.22 x 10| Xe-133m i 1.52 x 10

| | 1 1 I
4

II Xe-135 1 2.03 x 104 1 5.18 x 104 1 5.90 x 10
I I I I I

I Xe-135m 1 2.22 x 103 | 5.53 x 103 | 8.74 x 103 |

| | | | 1
3

1 1. 44 x 104 1 2.53 x 104 |I Xe-138 I 5.01 x 10

| | | | 1

| I-131 1 2.99 x 10-2 1 6.37 x 10-2 1 4.03 x 10-1 |

| | | | 1

| I-133 1 6.3 2 x 10-2 1 2.02 x 10-1 | 1.69 x 100 |

1 I I I I

| I-135 1 4.05 x 10-2 | 2.91 x 10-1 1 2.03 x 100 |

I 1 1 I I

-.I Mn-54 | 2.47 x 10-4 1 3.52 x 10-4 1 1.31 x 10-3 |

| | | | |

| Co-58 1 2.07 x 10-5 l 1.05 x 10-5 1 1.71 x 10-5 |

| | 1 1 I

| Co-60 1 1 10 x 10-4 | 2.81 x 10-5 1 2.34 x 10-5 |*
I | | | |

| 3.92 x 10-6 | 7.19 x 10-4 IO I Zr-Nb-95 | -------

I I I I I

I I i | |

.

E-6
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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 | 92 I

l i I I I

l Sr-89 1 1. 5 3 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 |

| Cs-137 | 1.14 x 10-4 I 6.58 x 10-4 1 3.55 x 10-3 |

| 1 I I I

I Ba-La-140 1 6.73 x 10~4 1 1.13 x 10-2 1 2.40 x 10-3 |

3.97 x 10-5 || Cr-51 1 4.26 x 10-5 I --------

| | | | |

| 8.57 x 10-7 I|| Ce-141 1 -----------------

I I I I I

I H-3 1 4.393 I 6.649 I 5.26 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 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

l i I I l'

I I I I I I
'

O I i i | |
l I I I I

E-7
_ _ _ _ . _ _ _ . _ _ _ _ . _ _ _
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TABLE E-5 |

TABLES OF SOURCE TERMS USED FOR DEVELOlHENT OF

,

EFFECTIVE DOSE TRANSFER FACTORS

(Based On Semi-Annual Effluent Data Reports
for the years 1980, 1981, 1982)

|GROUND LEVEL RELEASE

| ISOTOPE | 80 | 81 | 82 |

| | | | |

| N-13 | 8.9 x 101 | 3.84 x 102 1 4.26 x 101 l

| | | | |

| Kr-87 I 4.72 x 101 | 3.08 x 101 | 1.51 x 101 |

| | | | |

| Kr-85m I 5.59 x 101 | ND | ND I

| | | | |

| Kr-88 I 9.15 x 101 | 1,82 x 101 | ND |

gm i I | | |

( ,) | Xe-133 1 3.95 x 102 | 5.88 x 102 | 1.94 x 103 |

| | | 1 |
2

| Xe-135 1 2.23 x 102 | 4.66 x 102 | 7.19 x 10 |

| | | | |
22 | 6.50 x 10 || Xe-135m | 5.38 x 101 1 4.21 x 10

| 1 | | |
2

|1 | 1.06 x 102
| 8.18 x 10| Xe-138 1 1.49 x 10

| | | | |

| | I-131 | 4.68 x 10-2 1 5.12 x 10-2 | 3.15 x 10-2 |

| | | | | |

! | I-133 | 7.07 x 10-2 | 3.52 x 10-2 | 1.60 x 10-1 |

| | | | | |

| I-135 | 4.24 x 10-2 1 3.97 x 10-2 | 2.14 x 10-1 |

| | | | |

| Cr-51 1 1.76 x 10-2 | 1,33 x 1o-3 | 2.30 x 10-3 |

| | | 1 |

| Mn-54 1 3.58 x 10-3 | 6.37 x 10-4 | 4.14 x 10-4 |

| | | | |

| Co-58 | 3.33 x 10-3 | 4.96 x 10-4 | 5.41 x 10-5 |

--| | | 1 |
:

| | Co-60 | 1.45 x 10-2 | 5.49 x 10-3 | 3.79 x 10-3 |

| | | | | |

| Sr-89 | 8.85 x 10-4 | 3.57 x 10-3 I 7.88 x 10-4 1.
| | | | 1

i Sr-90 1 2.15 x 10-5 I 3.92 x 10-6 | 1.63 x 10-5 |

O'd | | | | |

| | | 1 I
,

|
|

E-8
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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 I
;

I I I I I

l Zr-Nb-95 l 1.67 x 10-5 I 5.27 x 10-5 1 2.56 x 10-6 |

| | | | |

| Cs-134 1 3.21 x 10-4 | 1.73 x 10-4 1 4.51 x 10-4 I

I I I I I;

| | Cs-137 I 3.05 x 10-4 | 2.04 x 10-4 1 4.64 x 10-4 I

| | | | | |

| Ba-La-140 1 1.48 x 10-3 1 3.92 x 10-3 1 3.64 x 10-3 |

| O I I I l i
V i Ce-141 1 2.30 x 10-5 1 2.29 x 10-5 1 4.83 x 10-5 |

( l i I l I

I Zn-65 1 4.04 x 10-4 1 4.97 x 10-5 1 2.98 x 10-5 |l

f I I I I I
'

l I I i i

l i I I I

I I I I I

| 1 I I I I

l | I I I I

I I I I I'

l I I I I I

I I I I I

I l I I I

t i I I I I

I I I I I

I | | | |

| | | | |

| | | | | 1

--1 I I I I

*I l I I |

| | | 1 |

| | | | | |.
'

I I I I I

I I I I I

; O | | | | |
|

| | 1 I I

E-9. . . . , - . , - - _ . . . . . _ , , - . - . -
_ .-- - --.. , - _ . - _ - - . . - - . . . - - , -
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TABLE E-6

RADIONUCLIDE DISTRIBUTION OF GROUND AND ELEVATED RELEASES'

IRADIONUCLIDE| FRACTION OF TOTAL RELEASES I

I | GROUND || ELEVATED I

I | 1980 | 1981 | 1982 | 1980 1981 1982 |

| | | | | 1

| | | | || 1 I i

|| .003 I .001 I .002 III| Ar-41 1
------------

l i I I il i I I

1I .008 | .065 I .059 III Kr-85m I .055 |
--------

I I I I II I I I

I Kr-87 I .046 I .019 I .004 || .095 I .079 I .099 I

I I I I || | | |
'

1I .151 I .131 I .122 I| Kr-88 i .090 I .011 1 ----

I I I I 11 | | |

|| .173 I .174 I .146 IIII Xe-131m 1
------------

I I I I II I I I
,

|| .002 | .003 I .002 II|I Xe-133m I
------------

I I I I II I I I

j Xe-133 I .389 I .366 I .566 || .233 I .168 | .094 |

| | | | 11 I I I

I Xe-135m I .053 I .262 I .189 II .035 I .029 I .045 l

I I I I II I I I

I Xe-135 I .220 I .290 I .210 || .320 I .274 I .302 I

I I I I || 1 1 I

I Xe-138 | .147 I .051 I .031 || .079 I .076 I .130 |

I | | | || 1 I I

I I I | || | 1 I

| | | | 11 I I I

11, 1982Ref.EDS@ComputerCodeRG109 Version 2,Rev.O,DateJune
_ _

.

O
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APPENDIX F
'

EFFLUENT MONITOR SAMPLING LOCATIONS AND DESCRIPTIONS

TABLE TITLE PAGE
i

F-1 Atmospheric Gaseous F-1
Release Point Data

F-2 Effluent Monitoring F-2
System Data

FIGURE

F-1 Gaseous Release Points F-4
Building Elevations

,

F-2 Gaseous Release Points F-5
Plant Yard Layout

F-3 Liquid Release Point F-6
('

F-4 Gaseous Effluent Release F-7
Paths

F-5 Liquid Effluent Release F-8
Paths

|
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*
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e

TABLE F-1

A'IMOSPHERIC GASEOUS RELEASE POINT DATA

s

Release Reacto r* Turbine * Radwaste* Refuel
Point Stack Building Building Building Floor

Height 385 172 172 111 172
above
Grade (Feet)

Release Elevated Ground Ground Ground Ground
Mode

Effluent Turbine Gland Seconda ry Turbine Building Waste Disposal Refuel
Source Seal Condenser and Auxiliary Exhaust Ventilation Building Floor

Gases Mechanical Building Ventilation Exhaust
Vacuum Pump Exhaust Building Ventilationi

Exhaust Steam
Jet Air Ejector
Exhaust

.

.

For purposes of dose projection all four release points are considered as one ground level release.*

F-1
-_ _ ___ - ____ ._ _ __ _ _ _ _ _ . -__ ___ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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]

T F-2 '''
EFFLUENT MONITORING SYST3M DATA

MONITOR SAMPLING DETECTOR RANGE - CONTROL ALARM REFERENCEDESCRIPTION LOCATION TYPE FUNCTIONS SETPOINT CALIBRATION
USED SOURCE

Main steam Located near 4-gamma 60-10 mR/hr Direct scram, Yes Victoreen
. line monitor the main sensitive containment Cs l37 gammasteam lines ion chambers isolation dose ratedownstream (closure of sourceof 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-gnmmn 0-106mR/hr Initiate Yes Gas sampleradiation west sensitive closure of off-gas counted onmonitoring ion chambers system isolation Ge(Li)system valves
.

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
u

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 .

Rad Waste - release of radio- counted on
active material to Ge(Li),

Service H O * """ " "**"
2

Heater Bay -

252'
.

F-2
,
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JAMES A. FITZPATRICF CLEAR POWER PLANT

#( %'_)
m 9

( >) OFFSITE DOSE CALCU ON MANUAL (ODCM);

1 N- TABLE F-2 ntinu2d)
'

EFFLUENT MONITORING SYSTEM DATA
;

i

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
and iodine Reactor-RX contaminated counted on
monitors 344' systems Ge(Li)Refuel-RX -

369'
Radwaste-
TB 272' -

Drywell Reactor 300' Scintillation 0-106 CPM ' Monitor airborne Yes Gas
continuous air south side detectors radioactivity in marinelli
ecnitor Drywell during counted on

normal operation Ge(Li)

Containment Drywell 2-ion chamber 0-108R/hr Accident control Yes Victoreen
high range penetrations detectors and initiates Cs 137 gamma
monitors X110C 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 137 gamma3 monitors. Rad Waste isolation dose rate
source

.

F-3.
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JAMES A. FITZPATRICK NUCLEAR POWER PLANT,

OFFSITE DOSE CALCULATION MANUAL (ODCM)
FIGURE G-1
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JAMES A. FITZPATRICK NUCLEAR POWER PLANT.

OFFSITE DOSE CALCULATION MANUAL (ODCM) .

.

APPENDIX H

ENVIRONMENTAL SAMPLE LOCATIONS

TABLE TITLE PAGE

H-1 Radiation Environmental H-2
Monitoring Sampling
Locations

FIGURE

H-1 Environmental Sampling H-5
Location Map

;

H-2 Environmental Sampling H-6
Location Map

H-3 Licluid Effluent Pathway - H-7
Water Intake Points
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JAMES A. FITZPATRICK NUCLEAR POWER PLANT

D OFFSITE DOSE CALCULATION MANUAL (ODCM)

ENVIRONMENTAL SAMPLING LOCATIONS .

The current sampling locations are specified in Appendix H.

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
Niagara Mohawk Power Corporation. Sampling locations are
chosen on the basis of average dispersion parameters from both
units.

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
that milk animals exists at a location that yields a signific-
antly higher, e.g., five (5) times, calculated D/Q rate, the
new milk station will be added to the monitoring program within
30 days. If a new station is added, the old station that
yields the lowest calculated dose may be dropped from the pro-t

gram after October 31 of that year.

!
,

I

|

..

\
-
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q JAMES A. FITZPATRICK NUCLEAR POWER PLANT

OFFSITE DOSE CALCULATION MANUAL (ODCM)
,

TABLE H-1 *

RADIATION ENVIRONMENTAL MONITORING SAMPLING LOCATIONS

Type of Map
Sample Location Collection Site Location !

I '

| Rndioiodine and 1 Village of Lycoming, NY 1.9 mi @ 145 SE
' Particulates (air)

Radiciodine and 2 TBD -

Particulates (air)|

| Radioiodine and 3 TBD -

i Perticulates (air)
,

I Radioiodine and 4 TBD -

Perticulates (air)
R.edioiodine and 5 TBD -

IC) articulates (air)
R

' direct Radiation (TLD) 6 North Shoreline Area 0.1 mi @ 0 N

Direct Radiation (TLD) 7 North Shoreline Area 0.1 mi @ 25 NNE

Direct Radiation (TLD) 8 North Shoreline Area 0.2 mi @ 45 NE

Direct Radiation (TLD) 9 North Shoreline Area 0.9 mi @ 75 ENE

Direct Radiation (TLD) 10 Sunset Bay Road 1.2 mi @ 90 E

Direct Radiation (TLD) 11 Rt. 29 1.3 mi @ 115 ESE

Direct 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
|

Direct Radiation (TLD) 17 Site Meteorological Tower 0.7 mi @ 250 WSW

O rect Radiation (TLD) 18 Energy Information Center 0.5 mi @ 268 Wbd;

;

H-2
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JAMES A. FITZPATRICK NUCLEAR POWER PLANT

b OFFSITE DOSE CALCULATION MANUAL (ODCM)

TABLE H-1 (Continued) -

RADIATION ENVIRONMENTAL MONITORING SAMPLING LOCATIONS

Type of Map
Sample Location Collection Site Location

Direct Radiation (TLD) 19 North Shoreline 0.2 mi @ 290 WNW

Direct Radiation (TLD) 20 North Shoreline 0.1 mi @ 315 NW

Direct 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 mi @ 115 ESE

Direct Radiation (TLD) 24 Rt. 104 4.2 mi @ 140 SE

Direct Radiation (TLD) 25 Rt. 51A 4.8 mi @ 160 SSE

/'Mrect Radiation (TLD) 26 Maiden Lane Road 4.4 mi @ 190 S

birect Radiation (TLD) 27 Rt. 53 4.8 mi @ 205 SSW

Direct Radiation (TLD) 28 Mitchell Street 4.8 mi @ 220 SW

Direct Radiation (TLD) 29 Lake Shoreline 4.4 mi @ 240 WSW

Direct Radiation (TLD) 30 Phoenix, NY Control 20.0 mi @ 165 S-SSE

Direct Radiation (TLD) 31 S.W. Oswego, Control 12.8 mi @ 225 SW

Direct Radiation (TLD) 32 Scriba, NY 4.1 mi @ 195 SSW

Direct Radiation (TLD) 33 Alcan Aluminum, RT. lA 3.2 mi @ 220 SW

Direct Radiation (TLD) 34 Lycoming, NY 1.9 mi @ 145 SE

Direct Radiation (TLD) 35 New Haven, NY 5.4 mi @ 120 ESE
~

Direct Radiation (TLD) 36 W. Boundary, Bible 0.9 mi @ 238 SW-WSK
Camp

Direct Radiation (TLD) 37 Lake Road 1.1 mi @ 105 E-ESE

i, " rface Water 38 OSS Inlet Canal 7.7 mi @ 230 SW-WSW

rface Water 39 JAFNPP Inlet Canal 0.5 mi @ 70 ENE

H-3
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JAMES A. FITZPATRICK NUCLEAR POWER PLANT

(C) 0FFSITE DOSE CALCULATION MANUAL (ODCM).

TABLE H-1 (Continued) -

2

RADIATION ENVIRONMENTAL MONITORING SAMPLING LOCATIONS

Type of Map
Sample Location Collection Site Location

Shoreline Sediment 40 NMPNS Shoreline 0.3 mi @ 275 W

Fish 41 NMP Site Discharge Area 0.3 mi @ 315 NW
and/or

Fish 42 NMP Site Discharge Area 0.6 mi @ 55 NE

Fish 43 Oswego Harbor Area 6.3 mi @ 235 WSW

Milk 44 TBD -

Milk 45 TBD -

Milk 46 TBD -

ilk 47 TBD -

Food Product 48 TBD -

Food Product 49 TBD -

; Food Product 50 TBD -

Food Product 51 TBD -

]
TBD = To Be Determined

.

e

&

H-4
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JAMES A. FITZPATRICK NUCLEAR POWER PLANT I

OFFSITE DOSE CALCULATION MANUAL (ODCM)
.

FIGURE H-1
ENVIRONMENTAL SAMPLING LOCATION MAP
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<O m
T I-l

RADIOACTIVE EFFLUENT RELEASE LIMITS - SIMMARY TABLE

'

Dose / Dose Path / | Monthly Period (1) | Calendar Quarter | Calendar Year
Commitment Sou rce | Whole Any | Whole Any | Whole Any

| Body Skin O rgan | Body Skin O rgan | Body Skin Organ
I(mrem) (m rad) (m rem) | (m rem) (m rad) (m rem) | (m rem) (mrad) (a rem)
| I l

Plant | | |
Member of Liquid (2) | | |

the Public Effluents | 0.06 None 0. 2 | 1. 5 None 5 | 3 None 10
| I |

Plant | | |

Member of Gaseous (2) | | |

the Public Effluents | 0.2* 0. 4 0. 3 | 5* 10 7. 5 | 10* 20 15
| | |

Plant | | |

At or Beyond Gaseous (3) | | |

Site Boundary Effluents |None None None INone None None 1 500 3000 1500
l | |

Uranium (4) | | |

Member of Fuel Cycle | | |

the Public (Site) |None None None |None None None | 25 None
25(5) | | |

(1) Equipment operability requirements for projected exposures. Refer to Specifications 2.4 (Liquid) and

3. 6 (Gaseous) .

(2) Plant Liquid and Oaseous 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. Ref er to Specification 3.2.

(4) Site Gaseous release limitations in accordance with 40 CFR 190. Refe r to Specification 5. 0.

.

(5) Limits to any organ except the thyroid which shall be limited to 75 mrem.
.

* mrad, air dose.

I-1
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\
TABLE I-2

h
ODCM StHMARY

/^u I I I | | 1 I
k' | | | Frequency | | Tech. Spec. I Corresponding I

f | Effluent | Purpose of I of I Regulatory I Appendix B | Limiting i ODt
I i Pathway | Calculation | Calculation | Requirement 1 Requirement i Values | Seci,

i l | I I I l

| l -l I l- i |

| Liquid | Fraction of IEach batch 110 CFR 20.10(c) |Section 2. 2 110 CFR 20 | Sect.
| |MPC, FL | release 110 CFR 20 , l |MPC (s) or, for 13. 2

| | | | Appendix B, | Inoble gases, |

3 | | | | Table 2, i 12 x 10-4 |

| | | | Column 2 | luci/ml |

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

| Liquid | Minimum |Each batch 110 CFR 20.10(e) |Section 2. 2 110 CFR 20 | Sect;
l I required | release 110 CFR 20, I IMPC(s) or, for 13. 2. ,

) | Idilution | | Appendix B, I ldissolved |

I lfactor | ITable 2 | Inoble gases, |

| If2 min. | | Column 2 | 12 x 10-4 |
) uci/ml'

l | I I l | |

| Liquid IDeterminationlEach batch |10 CFR 20.10(e) ISection 2.1.alFL less than | Sect:
I lof effluent Irelease 110 CFR 20, I lor equal to 1 13.3
| | monitor set- | | Appendix B, | | |

) I lpoints | | Table 2, I l |

| | | | Column 2 | | |

| 1 1 I I I I

i l l I i l i
ILiquid lAnnual Dose | Calendar IUSNRC Regula- |Section 7.3 |N/A |Sectf
i IAssessment lyear ltory Guido 1.211 1 13.4.]
I I I I I I I

I I I I I I l
| I I I I I |

| | | | | | |

| | | | | | 1

I | | | | | |

| | | 1 1 I I

I I I I I I |

| | 1 1 I I I

| | | | | | |

| 1 I i i i i

l i I I I I |

ILiquid IMonthly Dose | Calendar 110 CFR 50, |Section 2.3 |Whole body ISectif

l IAssessment Imonth IAppendix I | Idose - 1.5 |3.4.;

I | | | I lm rem /qt r, I.

! l I | | | 13 mrem /yr l
| | | | | lOrgan dose - 1

I | | | | 15 mrem /qtr, 1
- | | | | | 110 mrem /yr I'

| | | | | 1 |

| l i I I I I

t'
\

l
L
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Also Available On
Aperture Card

I i l i I
| ODOt | Input | I I j

|4 | Equation | Data | Repo rting | |
; ion | Number | Requirements | Requirements | Miscellaneous | '

l I I I I
I I i l I *

on 13.2.2.1-1 l . Discha rge IRelease permit |May use a simpli-l i

| | structure I lfied approach of I
| | exit flow I lODCM Section i
l 1. Waste tank l 13.2.2 provided |
| | release ratel |C otal X lt
l 1. Sample con- 1 jf1 /f2 is |
I I centrations I lless than 2 x |
| | | 110-6 uci/ml i
l l l l |
| 1 1 I l

hn 13.2.3-1 |. Sample con- | Release permit! I
l | | centrations | I }= ~ -

1 I I I I

! | | | |

| | | | 1 - ''
i

i | | | | | J"
. .

an 13.3.2-1 1. FL IInput to l | #

1 1. Sample con- loperations ! I J! ]!-
~~

| | centrations | | | \- w

| | | | |
_

CAR) .;
'

I I I I __ |
| | | | 1 )

on 13.4.1.2-1 1. Site speci- | Annual l |
| | fic dose IRadioactive | |
| | commitment | Effluent | |
| 1 factors I Repo rt I l -
| 1. Previous | | |

| | yea r's | | |
'

l I release | | |,

| | volumes and | | |
| | curies | | | 1

I l. Site speci- | | |

| | fic dilutioni l l
l | & ingestion 1 i |

'

I l I | |

i I I I I,

on 13.4.2.1-1 1. Composite IN/A |May use limited I

{ l I dose factorsl lanalysis approachi
f I l. Duration of I lof OD01 Section l

l I release | I3.4.2.2.2 1
'

| 1. Curies | | |
| | released | | |
| l. Volume of 1 I i 3

| | dilution i l l
i I I I I

e

8 310 310 0 4 6 -b'
-

,

J



_ _ _ _ _ _ _

| TABLE I-2

?
* ODCM SUMMARY

>

(1,, (continued)
(

l | I I I l l

) | | | Frequency | | Tech. Spec. 1 Corresponding |
| Effluent | Purpose of I of I Regulato ry I Appendix B l Limicing i OI
| Pathway | Calculation-1 Calculation | Requirement | Requirement I Values 1 So
| | | | | l l3

| I l l i | |

| Liquid IDose projec- | Prior to IN/A ISection 2.4 IWhole body ISect
) I ltion - deter-f release of | | | dose - 0.6 13.5

l Imination of luntreated | | Im rem / month |

| Inced to oper-lliquid | | 10rgan dose - !

) i late liquid leffluents ! I l.2 mrem / month I
l tradwaste I l I l l

I lsystems | | | | !

I I I I I I I

I I I I I I I

I I I I I I |

3 |_ l i I I I l

i I I I I I I

| Gaseous I Dete rmining | Calendar 110 CFR 20.105 ISection |Whole body ISect
p I linstantaneouslWeek l 13. 2. a.1 Idose - 500 14.3.

| | noble gas | | | Imrem/yr I

| | release ratesi i l ISkin dose - |

| | | | | 13000 mrem /yr l

| I I I I i |

| 1 1 I I I I

l i l I | | |i

1 I l 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 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 | | | | |

1 1 I I I I I

I l l I I I I

I I I I I I I

I I I I I I I

I I I l l I I

I I I I I I I

I I I I I I |

1 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

e i I I I
~

l l 1,

-

1 I I I I I I
I I I I I I I I
| | | | 1 1 I I

' ; I I I I I I |
'

I I I I I I I

' p
'

!
.I

m m
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1

M IvallaLTe Un
Aperture Card i

i
h
_

L I I I I 1
| ODCM | Input I I | ''

CM l Equation | Data | Reporting | !
tirn | Numbe r -l Requirements | Requirements | Miscellaneous I
L I I I I I ,

I | | 1 I
lon 13.4.2.1-1 1. Number of IIf non- | |

| 1 batch icompliance, I |
| 1 releases, 130-day NRC | |
| | previous I repo rt | I
| | month l l l >

| l. Projected | | |
| | number of | I |
| | releases | | |
| | current i l I

| i month | | |-

L I I I I I
i i l | I

lon 14.3.1.2-1 1. Highest |N/A |May use a limited!
1 14.3.1.2-2 | annual I lanalysis approachi i

|4.3.1.2.1-1 | average x/Q l lof CDCM Section |

14.3.1.2.1-2 | for ground i 14.3.1.2.1 to | ,g
14.3.1.2.2-1 | level and I idetermine noble | ,

14.3.1.2.2-2 | ele vated I lgas release rate |
| | releases | llimits |

| l. Total body, I | |

| | skin, and | | |

| | air dose | | |

! I factors | | | i

l 1. Noble gas | | | g
| | release ratel | | g

I,
I i (uci/sec) l I | q- 1

-

I l. Effective | I | _ [ t
' 6

| | dose trans- | | | 1
| 1 fer f actors | | | \, d

i I I I I b
I I I I I

I I I I I >

l I i i l

l I I I I

I | l i I t

i I I I I

I I I I I

l | I l i 2

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 l I l I e

i I i l I

I i l I i
,,

8310310046 -DT '
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TABLE I-3-

ODCM SUMMARY

(continued)4,

I i i i l | |

| | | Frequency i I Tech. Spec. l_ Corresponding i
I I Effluent | Purpose of I of I Regulatory I Appendix B i Limiting i OD

| Patlyay i Calculation I Calculation i Requirement i Requirement i Values | Sec'
I I I I I I l

*
1 I I I I I |-

| Gaseous IDeterminationlCalendar 110 CFR 20.l'05 ISection 3.1 IElevated ISect
I lof effluent Imonth or uponi | IRelease - 14.3.

6I
I imonitor set- Imajor opera- 1 1 12.1 x 10 |

| Ipoints itional tran- I I luci/sec I

I I isients (i.e.,1 1 IGround Level I

) | I Ipower level | I IRelease - 1
4

I I Ichanges and | | 19.2 x 10 I

I I Ifailed fuel) i I luci/sec 1

I i l | 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 I I I I

i I I i | 1. I I
> I I I I I I I

b[# l | 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 I I

1 I I I I I I-

I I I I I -l I.

I I I I I I I

I I
'

1 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 I I I i 1

1 I I I I i 1

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 l- | | 1 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'

(((' -- l i I I I I l

1 I I I I I I

I a

\

!
'
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80 IVaEaMJ @
Aperture Card '

| | | | |

| ODCM | Input | | |
'

D1 | Equation | Data | Reporting | |

g.Requirdmentstion | Number | Requirements | | Miscellaneous |
.;

-

g

| I | 1 |

inn j4.3.2.2-1 |. Maximum | Input to | |

2 |4.3.2.2-2 | Volume | operations | |

| | release rate | | |

| | potential | | |

| | for release | | |

| | source | | |

| l. Calibration | | |

| | curve | | |

| | (uci/cc vs | | |

| | CPM) for | | | ,

| | specified | | |~ *

I
| | effluent | | |

| | monitor | | |
*

| l. For ground | | |
I

| | level | | |

| | releases, | | |

| 1 fraction of | | | ., . -

| | release ratel | |
'

| | limit | | |

| | allocated tol | |

| | specified |. | | 3

| | release | | |

| | point. | | |
| | | | | )

| | | | |.

| ! ! ! | ?rc>

| | ! | |~ A 3
= R -~ " R i

| | | | |
1 - -

CARJ >|i i i i. i
| | | | |

3
'

| | | | |

| | | | |
| | | | | '
| | | | |

I | | I |

| | 1 | | i

| | | | | t
'

| | | _ i |,

| | 1 | |

l I I I I
'

I | | | |
I | | 1 |

;j | | | |
8

I | | | |

8810310046 --db i
I ;.
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\ TABLE I-2

s ODO4 SUMMARY

(continued)
s

i l l l | | |

| | | Frequency | | Tech. Spec. I Corresponding i3

I Effluent i Purpose of | of | Regulatory | Appendix B I Limiting | OD<

| Pathway | Calculation | Calculation | Requi rement i Requi rement | - -- . Values | Seci
) | I I I I I I

I I I I I I I

| Gaseous I De te rmining ICalendar Weekl10 CFR 20.105 ISection 11500 mrem /yr. ISect.
) | |radioiodine i l 13.2.a.2 lany organ 14.3.

land 8 day i I I | |

| | particulate | | | | |

I linstantaneousi i l | |3

| | release | I | | |

| | rates. | | | | |

| | 1 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 I I I I

| 1 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 l I I I

(~ l l I I I I i

> l | I I I I I

I I I i i l i

I I I I | | |

| 1 I l | I I

| | 1 l | I I

I I I I l I I

I I I I I I I

| | 1 1 I I I

I I I I I I I

IGaseous lAnnual Dose ICalendar IUSNRC ISection 7.3 | N/A ISect
i IAssessment lYear I Regulato ry | | 14.4.
| | | | Guide 1.21 1 I |

| | 1 I I I I

I i l i I l |

| | | | | | !

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

I I I I I I I

I I I I I I |

3 I l I I
'

I I I

I I I I I I I

I I i l I I i

l i I I I I I

I I I I I I I

} [ l i I I I I

i,
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J

c Alao Available On
Aperture Card j

i l i I |
| ODCM i Input i l | I

M | Equation i Data | Repo rting | |
; ion | Numbe r l Requirements l Requirements l Miscellaneous j -- - --+

l | I I | 3

I I I I I
Len 14.3.3.2-1 l . Long-te rm | N/A |May use limited |
1 14.3.3.2-2 | depleted andl lanalysis approachl -i

|4.3.3.2-3 | 8-d ay | lof ODCM Section i
14.3.3.2-4 | decayed | 14.3.3.2 |
| | Chi /Q value | | | )
| | (Table M-1, I | |

| | Appendix C) | | |
| l. Long-term i | |
| | relative l | I ~,

l I deposition | | l.- -

| | value (Tablel l l )
| | M-1, I | |

| | Appendix C) | | |
| l. Dose factorsl | | )
| | for | | |

| | applicable | | | , . , .

I I environ- 1 I | j
j l mental l | |

| | pathways | | |

| | (Tables G-4 | |
-

| )
| | through G-6) l l |

| 1. Iodine and i I I

I | 8-day parti-l i I )
| | culate l | I

I I release ratel i I

| | (uC1/sec) | | |

| | | | |- ?RC ''

:on 14.4.1.2.1-1 1. Previous | Annual l | J f ) [ } ~~ ][,

l4.4.l.2.1-2 1 year's | Radioactive | | 17 > \ \ __
.

v

|4.4.1.2.2-1 I annual | Effluent | |
_ f }\ }

I4.4.1.2.2-2 i ave rage D/Q, l Repo rt i I P (7 J J
|4.4.1.2.2-3 | X/Q, and | | |

14.4.1.2.2-4 | X/Q * I I ID
14.4.1.2.2-5 1. Activity I ! l 6

14.4.1.2.2-6 i released | | |

14.4.1.2.2-7 | (uCi/y r. ) | | |
>

| | for the I i l *

I | previous | | |,

| | year f rom | | |

| | ground levell l l )

| | and elevatedl l | |

| | releases | | |
| | | | | ) 1

I I I i I
'

I I I I |

'
.

~

; 8310310046 -07
.
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' TABLE I-2
.

ODCM SIMMARY

l (continued)| -(
i s

| I I I I I I

l | | Frequency I I Tech. Spec. I Corresponding i
i

I Effluent | Purpose of I of | Regulato ry | Appendix B | Limiting i ODO
| Pathway | Calculation | Calculation 1 - Requirement | Requirement-|- . Values I Secti

) | I l l l l l

! I I I I I I

IGaseous (Monthly Dose ICalendar 110 CFR 50, ISection |Whole Body ISectic
3 | | Assessment IMonth IAppendix I |3.3.a.2 1 Dose - | 4. 4. 2

I l- Gamma Air i l l 15 mrad /qtr. I

I | Dose I I i 110 mrad /yr. |

I l- Beta Air | | | | Skin Dose - 1
)

I I Dose | I | 110 mrad /qtr. |

| | | | | 120 mrad /qtr. 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 l- 1 I

I 1 I I I I I I-

() | I I I I I I

3 l | I I I I I
~

IGaseous IMonthly Dose | Calendar 110 CFR 50, ISection l Any o rg an - |Sectic
I IAssessment | Month | Appendix I 13.4.a.1 17. 5 mrem /qtr. 14.4.2.

} | |- radioiodinel | | 115 mrem /yr. I ]
,

j | | and 8-day | | | | |

I I particulatel | | 1 |'

I I I I I I I

1 I I I I I I
,

-

IGaseous IDose lPrior to | N/A |Section |Whole Body - |Sectic'

| IProjection Irelease of | 13.6.a 1. 2 mrad / month 14. 5
,

I I Dete rmination lunprocessed | | | Skin - 1

I lof Need to Igaseous | | l. 4 mrad / month I
1 IOperate Of f leffluents | | | Any O rg an - |

; ,

| | | Gas Radwaste I l i 1. 3 mrem / month |
I | | | | | |

I I I I I I I
3

I I I I I I I

I I I I I I I

1 1 I I I I |
,

1 1 I I I I |

| | | | | | |

I I I I
'

I I I
3

I I I I I I I

I I l i I I I

(,) | I I I I i I

i l | I I | |

| 1 I I I I I

I
4

\
t
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M80 IvailaMe On. .

Aperture Card

b
I I I I I

I ODCM | Input | | | 1

| | Equation | Data | Reporting | |

hn| Numbe r 1 Requirements | Requirements 1 Miscellaneous -l - - - - - - - - -

6 I I I I | )

| | | | | |

) 14.4.2.1.2-1 1. Gamma Air i l l
| | Dose | | | i

l I f actors, M l i l
l I. Beta Air | | |
I 1 Dose Factor, l l | )

| | N | | |

| l. Highest | | |

I I annual | I I
'

I I average x/Q l | I

1 1 for ground I I I. .:

| | | level and i I i
| | elevated | | |

| | releases | I |

| | l. Noble Gas | | | J ,

| | curies' l I I TO y| 'l I release'd | | | t
'

l | | during the | | | 1; q-

h.
,.. O M1

| | month I l I (
L i i l I | _

E
I I | | 1

e 14.4.2.3.2-1 1 I N/A |May use limited |
.

:

8 14.4.2.3.2-2 | | lanalysis approachl
14.4.2.3.2-3 | | lof OD01 Section | )

14.4.2.3.2-4 I i 14.4.2.3.2(a) |

| | | | |
! I I I i | i

| 1 1 I I

s~ 14.5.2-1 1. Gamma and lIf non- |May use a limitedi
-

14.5.2-2 i Beta air Icompliance, lanalysis approachl /

| | dose and 130 day URC lof ODCM Section I
j l l particulate IReport 14.5.2.1 |

| | and iodine | | | )

| | organ dose | | |

t | | during the i | |

| | quarter to | | | p

j | | date i I I

( | 1. Number of | | |

} l [ days the | | | ,

I | plant is | | |

| | projected tol i I

I | be ope ra- | | | )

i i tional | | |

| [ during the 1 | |

| | coming month! | | )
| I I I I

I I I I I

r

8310310046 - 08 "
~

.
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_ TABLE I-2g

I
ODCM StHMARY

b

] (continued)

I l | I I I I
i

| | | Frequency i I Tech. Spec. I Corresponding | |
>

| Effluent | Purpose of I of | Regulatory | .*.ppendix B l Limiting i ODO
I Pathway | Calculation | Calculation -l Requirement- -l Requirement |- Values --- ISect(
1 l l I l I l3

i I I I I l - 1

ILiquid IDemonstrate I Ca'lenda r 140 CFR 190 ISection |Whole Body or ISecti
) I (compliance lyear if | 15.1. a lany organ 15.2

I Iwith Annual lliquid | I |(except |

| IFuel/ Cycle Ireleases | | | thyroid) - 25 |

) | IDose Committ-lexceed 3 I I imrem/yr i
l Iment Limits Imrem, total l i lthyroid - 75 |

| | | body, o r 10 | | Im rem /y r. I

| | Imrem, any i I | "Mr~ l
/g I I lorgan | | |'' |

I 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

IGaseous IDemonstrate ICalendar 140 CFR 190 ISection lWhiile Body or |Secti5
| | Compliance lyear, if | 15.1. a lan'y organ 15.3

; I |with Annual lgaseous i l I (except |

| IFuel Cycle Ireleases | | Ithyroid) - 25 |

| | Dose Committ-lexceed 10 | | Im rem /y r. I

y | Iment Limits imrads gamma l l lthyroid - 75 |
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