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TABLE 2 3
AIRBORNE EFFLUENTS (Curies)

Data Period:

July 1, 1992 - December 31, 1992

Continuous Mode
Nuclide Third Quarter Fourth Quarter
A. Gases
Kr-85 1.45E-04 1.20E+00
Kr-3d5m 0.00E+00 0.00E+00
Kr-87 0.00E+00 1.39E-05
Kr-88 0.00E+00 0.0CE+00
Xe-127*% 1.77E~04 1.05E-02
Xe-131m 9.35E-06 3.64E~04
Xe-133 7.73E-04 1.21E-01
YXe~133m 3.77E-06 8.36E~05
Xe-135 0.00E+00 0.00E+00
Xe-135m 0.00E+00 0.00E+00
Xe~137 0.00E+00 0.00E+00
Xe-138 0.00E+00 0.00E+00
Others:
Ar-41 0.00E+00 0.00E-00
Total 1.11E-03 1.33E+400
B. Iodines
I-131 1.23E-06 1.17E-05
I-132 0.00E+00 0.00E+00
I-133 0.00E+CO 0.00E+00
I-134 0.00E+00 0.00E+00
I-135 0.00E4+00 0.00E+00
Total 1.23E-06 1.17E~-05
C. Particulates
w/Half-lives
>8 Days
Sr-89 5.24E~-06 5.02E-06*
Sr-90 0.00E+00 0.00E+00*
Cs~134 0.C0E+00 0.00E+0C0O
Cs-137 0.00E+00 0.00E+00
Ba-140 C.00E+00 0.00E+00

*

Notation: An entry of 0.00E+00 does not represent the
absence of a radionuclide but indicates that the
concentration of the nuclide was below the LLD value listed
in Table 3.

Reported values are estimated based on third guarter 1992
composite analyses and fourth quarter 1992 ventilation
exhaust rates.

Xe 127 was used fcor monitor calibration.

However,

for dose

considerations, this value was calculated as Xe 135.
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TABLE 2 (Cont’d)

AIRBORNE EFFLUENTS (Curies)->

Data Period: July 1, 1992 -~ December 31, 1992
Ceontinuous Mode

RNuclide 3rd Quarter 4th Quarter
Others:

Cr-51 3.87E-04 1.13E-03
Mn-54 0.00E+00 0.00E+00
Co-58 0.00E+00 0.00E+00
Fe-59 0.00E+00 0.00E+00
Co-60 0.00E+00 0.00E+00
Zn-65 0.00E+00 0.00E+00
Ag-110m 0.00E+00 0.00E+00
Ce-141 0.00E+00 0.00E+00
Ce-144 0.00E+C0O 0.00E+00
Total 3.87E-04 1.13E-03

Notation: An entry of 0.00E+00 does not represent the
absence of a radionuclide but indicates that the
concentration of the nuclide was below the LLD value listed
in Table 3.
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THBLE 3
RADIOACTIVE GASEOUS WASTE LLD VALUES

LOWER LIMIT OF

TYPE OF DETECTION (LLD)?®
_ACTIVITY ANALYSIS {uCi/ml)
Principal Gamma Emitters®:© 1x10™4
H-3C 1x10”°
1-1314 1x10"12
1-1339 1x10~10
Principal Gamma EmittersP®:© 1x10731

(I-131, others)

Gross Alphaf 1x10” 11

sr-89, sr-909 1x10” 11

Table 3 Notations

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

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

4.66 sp
LLD =

ExVx2.22 x 10° x ¥ x exp (72%)
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Table 3 Notations (Cont’d)
Where:

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

sp is the standard deviation of the background ~ounting rate
or of the counting rate of a blank sample as appropriate, as
counts per minute,

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

2.22 x 10% is the number of disintegra.ions per minute per
microcurie,

Y is the fractional radiochemical yield, when applicable,

A is the radioactlxe decay co.'stant for the particular
radionuclide (sec *) and

st for p ant effluents is the elapsed time between the
midpoint of sample collection and the time of counting
(sec).

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

It should be recognized that the LLD is defined as an a priori
(before the fact) limit representing the capability of a

mes surement system and not as an a_posteriori (after the fact)
limit ior a particular measurement.

Prhe principal gamma emitters for which the LLD specification
applies include the following radionuclides: Kr-87, Kr-88, Xe-
133, Xe-133m, Xe-135, and Xe-138 in noble gas releases and Mn-
54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, I-131, Cs-134, Cs-137,
Ce-141 and Ce-144 in iodine and particulate releases. This list
does not mean that only these nuclides are to be considered.
Other gamma peaks that are identifiable, together with those of :
the above nuclides, shall also be analyzed and reported in the
Semiannual Radiocactive Effluent Release Report.

CMonthly grab sample and analysis

deontinuous charcoal sample analyzed weekly
€Continuous particulate sample analyzed weekly
fComposite particulate sample analyzed monthly

gComposite particulate sample analyzed quarterly
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TABLE 4

WATERBORNE EFFLUENTS - SUMMATION OF ALL RELEASES
Data Period: July 1, 1992 - December 31, 1992

BATCH MODE Est.Total
Nuclide Category Unit | 3rd Quarter 4th Quarter | Error, %
A. Fission & Activation
Products
1. Total Release Cci 8.19E-03 0.00E+Q0* 17
2. Average Diluted
Concentraticn uCi/mll 1.06E-07 0.00E+00*
3. Percent of
Applicable Limit % 2.54E-01 0.00E+00%*
B. Tritium
1. Total Release Ci 5.65E-01 0.00E+00 16
2. Average Diluted
Concentration uCi/mll 7.29E-06 0.00E+00
3. Percent of
Applicable Limit % 2.43E-01 0.00E+00
C. Dissclvy:! and
Entrained Gasis
1. Total Release ci 0.00E+00 0.00E+00 1t
2. Average Diluted
Concentration pCi/ml] 0.00E+00 0.00E+00
3. Percent of
Applicable Limit 3 0.00E+00 0.00E+00
D. Gross Alpha
Radiocactivity
Released Ci 0.00E+00C 0.00E+00 57
E. Volume of Waste gal. 1.9BE+05 0.00E+00 11
Released liters 7.50E+05 0.00E+00
F. Volume of Dilution | gal. 2.03E+07 0.00E+00 2.6
Water Used literﬂ 7.67E+07 0.00E+00

Reported values include Fe-55, Sr-89 and Sr-90 values based
on third quarter 1992 sample analyses and fourth quarter
1992 discharge volumes.

Notation: An entry of 0.00E+00 does not represent tne
absence of a radionuclide but indicates that the
concentration of the nuclide was below the LLD value listed

in Table 6.

This error is associated with the gamma spectroscopy system,

even though noble gas activity is <LLD.
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TABLE S

WATERBORNE EFFLUENTS (Curies)®

Data Period: July 1, 1992 - December 31, 1992
Batch Mode
Nuclide 3rd Quarter 4th Quarter
A. Tritium 5.65E-01 0.00E+00
B. Fission & Acti-
vation Productd
Cr-51 1.18E~-04 0.00E+00
Mn-54 2.28E-03 0.00E+00
Co-58 8.72E-04 0.00E+00
Co-60 4.92E-03 0.00E+0Q0
Fe-55 0.0M0E+00 0.00E+00
Fe-59 0.00E+00 0.00E+00
Zn-55% 0.00E+00 0.00E+00
Sr-8% C.00E+00 0.00E+00*
Sr-%0 0.00E+00 0.00E+00*
Mo-99 0.00E+00 0.00E+00
Sb-124 0.00E+00 0.00E+00
I-131 0.00E+00 C.00E+00
I-133 0.00E+00 0.00E+00
I-133 0.00E+00 0.00E+00
Cs-134 0.00E+00 0.00E+0Q0
Cs~-137 0.00E+00 0.00E+N0
Ba-140 0.00E+00 0.00E+00
La-140 0.0CE+00 0.00E+00
Ce-141 0.00E+00 0.00E+00
Ag-110m 0.00E+00 0.00E+00
Teotal 8.19E-03 0.00E+00
C. Dissolved and 1
Entrained Gases |
Er-85 0.00E+00 0.00E+00
Kr-85m 0.00E+0C 0.00E+00 |
Kr-87 0.00E+00 C.00E+00 |
Kr-88 0.00E+00 0.00E+00 i
Xe~-133 0.00E+00 0.00E+00 1
Xe-133nm 0.00E+00 C.00E+00 |
Xe-135 0.00E+00 0.00E+00
Xe-135m 0.00E+00 0.00E+00 _
Xe-138 0.Q0E+00 0.00E+00
Total 0.00E+00 0.00E+00

5 Notation: An entry of 0.00E+00 does not represent the
absence of a radionuclide but indicates that the
concentration of the nuclide was below the LLD value listed
in Table 6.

* Reported value is estimated based on third quarter 1992
sample analyses and fourth guarter 1992 discharge volumes.
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TABLE 6
RADIOACTIVE LIQUID WASTE LLD VALUES

LOWER LIMIT OF

TYPE OF DETECTION (LLD)®

_ACTIVITY ANALYSIS (uCi/ml)
Principal Gamma Emitters® 5%10™ 7
I-131 1x10~®
Dissolved and Entrained Gases 1x10™°

(Gamma Emitters)

H-3 1x10™2
Gross Alpha 1x1077
Sr-89, Sr-90 5x10™8
Fe-55 1x10~°
Takble 6 Notations

8The LLD is defined, for purposes of these requirements, as the
smallest concentration of radioactive material in a sample that
will yield a net count, above system background, that will be
detected with 9% probability with only 5% probability of
falsely concluding that a blank observation represents a "real"
signal.

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

4.66 sp
LLD =

ExVx2.22 x 10° x ¥ x exp (732%)
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Table 6 Notations (Cont’d)
Where:

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

sp is the standard deviation of the background counting rate
or of the counting rate of a blank sample as appropriate, as
counts per minute,

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

2.22 x 10% is the number of disintegrations per minute per
microcurie,

Y is the fractional radiochemical yield, when applicable,

3 is the radioacti!e decay constant for the particular
radionuclide (sec™*) and

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

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

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

Brhe principal gamma emitters for which the LLD requirement
applies include the following radionuclides: Mn-54, Fe-59,
Co~58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, and Ce-141. Ce-144
shall also be measured, but with an LLD of 5 x 10°°. This list
does not mean that only these nuclides are to be detected and
reported. Other gamma peaks that are measurable, together with
these of the above nuclides, shall also be analyzed and reported
in the Semiannual Radiocactive Effluent Release Report.
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During this reporting period there were twenty (20) radicactive
waste shipments and no irradiated fuel shipments from CPS as
reported in Table 7. Waste shipped in this reporting period was
classified as Class A and Class B. In additicn, CPS Technical
Specifications, section 6.9.1.7 requires reporting of the
following information for solid waste shipped offsite during the
report period:

CLASS A WASTE

1.

SS

Container volume: 7,5 e, 11.3 £t 73.§*ft3, 135.8 ft3,
177.9 ft, 178.9 ft-, 183.2 ft3, 1173 ft ",

Total curie guantity: 413.75 curies as determined by dose-
to-curie and sample concentration methodology estimates.

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

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

Type of container: LSA, Type A, and Strong Tight Container.

Scolidification agent or absorbent: Cement.

This container was shipped to a waste processor, not a
disposal site.

W
Container volume: 73.5ft°

Total curie guantity: 717.8% curies as determined by
sample ccncentration methodology estimates.

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

Source of Waste and processing employed: Resins dewatered.
Type of container: Type A.

Sclidification agent or absorbent: None.
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TABLE 7

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS
July 1, 1992 - December 31, 1992

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (not
irradiated fuel)

6-MONTH EST. TOTAL
1. TYPE OF WASTE UNIT PERIOD ERROR, %
a. Resins, m’ 6.62E+01
filter sludges, Ci 1.12E+03 25.0
evaporator bottoms,
etc.
b. Dry compactible m> 1.59E+401%
waste, contaminated Cci 1.16E+01 25.90
egquipment, etc.
c. Irradiated components m> 0.00E+00
control rods, etc. Cci 0.00E+00 0
d. Other n> 0.00E+00
Ci 0.00E+00 0
* ACTUAL DISPOSAL VOCLUME FROM WASTE PROCESSOR
2. ESTIMATE OF MAJOR NUCLIDE COMPOSITION
NUCLIDE PERCENT
NAME ABUNDANCE CURIES
a. Fe-55 48.88% 5.50E+02
Co-60 32.54% 3.66E+02
Mn-54 15.31% 1.72E+02
Co-58 1.25% 1.40E+01
OTHER 2.03% 2.29E+01
b. Fe-55 48.60% 5.64E+400
Co~-60 32.50% 3.70E+00
Mn-54 14.20% 1.65E+00
Co-58 1.86% 2.16E-01
Cr=51 1.10% 1.27E-01
OTHER 1.72% 1.99E-0D1
c. ROKE N/A N/A
d. NONE N/A N/A
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TABLE 7 (Cont’d)

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

July 1, 1992 - December 31, 1992

3. SOLID WASTE DISPOSITION

NUMBER OF SHIPMENTS MODE OF TRANSPORTATION

14 Truck
3 Truck
3 Truck

IRRADIATED FUEL SHIPMENTS (Disposition)
NUMBER OF SHIPMENTS MODE OF TRANSPCRTATION

NONE N/A

i3

DESTINATION
Richland, WA

Barnwell, SC
Oak Ridge, TN

DESTINATION

N/A



TABLE 8
CORRECTIONS TO DATA REPORTED IN

PREVIOUS SEMIANNUAL REPORTS

CORRECTIONS TO DATA REPORTED IN PREVIOUS SEMIANNUAL REPORTS.

No corrections to make.
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TABLE 9

EFFLUENT DATA NOT AVAILABLE R
PREVIOUS SEMIANNUAL REPORT
Data Period: April 1, 1992 - June 30, 1992

Nuclide Category Unit Second Quarter 1952
A. Airborne Effluents

1. Sr-89 ci 0.00E+00

2. Sr-90 Ci 0.00E+00
B. Waterborne Effluents

1. Fe-55 Ci 0.00E+00

2. Sr-89 ci 0.COE+00

3. Sr-s0 ci 0.00E+00

6 Notation: An entry of 0.00E+00 does not represent the
absence of a radionuclide but indicates that the
concentration was below the LLD value listed in Table 3.
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SECTION 5
METEOROLOGICAL DATA



The meteorological monitoring program began at the Clinton Power
Station site on April 13, 1972. The meteorological system
consists of a tower 199 feet high with two levels of
instrumentation, at the 10-meter and 60-meter levels. Wind
directions and speeds at the l0-meter and 60-meter levels are
measured by a combined cup and vane sensor. The temperature at
these levels is sensed by an aspirated dual temperature sensor.
One-half of the dual sensor at each elevation is used for ambient
temperature while the other half is used to provide a
differential temperature between the 10-meter and 60-meter
levels. Dew-point is measured at the 10-meter level with an
aspirated dew-point sensor. Precipitation is measured at ground
level by a tipping bucket rain gauge.

Metecrclogical monitoring instruments have been placed on the
Clinton Power Station microwave tower at the l10-meter level tc
act as a backup to the existing meteorological tower.

Clinton Power Station meteorological data is transmitted to the
Main Control Room via a dedicated telephone line. There the
signals are received and converted to a 4 to 20 milliamp signal
and fed individually to a microprocessor and chart recorders.

The microprocessor is part of the Clinton Power Station Radiation
Monitoring System. Meteorological data is available via the
microprocessors in the Main Control Room, Technical Support
Center and Radiation Protection office.

Dispersion modeling for effluents for normal operation of Clinton
Power Station is a straight-line, sector-averaged Gaussian plume
model designed to estimate average relative concentration at
various receptor points. The model was developed in accordance
with routine release analysis procedures specified in Regulatory
Guide 1.111. For joint freguency input data, periods of calm are
distributed in accordance with a directional distribution. For
hourly input data, periods of calm are assigned the previous
hour’s wind direction. Periods of calm are assigned a wind speed
value of half the specified instrument threshold value. See
Tables 10-12 and Figures 5-7 for more detailed information on
meteorology and dispersion data.

A problem with the meteorological monitoring instrumentation was
discovered in 1991. This problem caused stability class
determination to be in error and was corrected in January of this
year. Previously reported values affected by stability class are
being evaluated for accuracy at this time.
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Data Period:

TABLE 10
METEOROLOGICAL DATA AVAILABILITY

January 1,

1992 -~ December 31, 1992

Percent of Valid

Parameter Hours During Period
1. Wind Speed
a. l0-meter Sensor 27%
b. 60-meter Sensor 97%
2. Wind Direction
a. 1l0-meter Sensor 97%
b. 60-meter Sensor 97%
3. Temperature
a. lO0-meter S7%
b. Temperature Difference (10m-60m) 97%
4. Percent of hours for which valid 87%
10-meter Wind Speed, Wind Direction,
& Delta Temperature were available
5. Percent of hours for which valid 97%

60-meter Wind Speed, Wind Direction,
& Delta Temperature were available
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Figure 5
CPS Wind Rose: 10 — Meter

Data Period: January 1, 1992 — December 31, 1992
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Figure 6
CPS Wind Rose: 60 — Meter

Data Period: January 1, 1992 — December 31, 1992
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Stability
Classification

Extremely unstable
Moderately unstable
Slightly unstable
Neutral

Slightly stable
Moderately stable
Extremely stable
Invalid

TABLE 11
CLASSIFICATION OF ATMOSPHERIC BTABILITY

Pasquill
Categories

OmEmoOowy

Defining
Conditions

-0.900<AT<~0.019
~0.019<AT<~0.017
-0.017<AT<~0.015
-0.015<AT<~0.005
-0.005<AT< 0.015
0.015<AT< 0.040
0.040<AT< 0.900
AT<~-0.900 or AT>0.900

AT = temperature difference in Celsius degrees per meter
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TABLE 12, Page 1 of 7

JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

STABILITY CLASS A

Nats reriod:

WIND SPEED (MPH) AT 10 METER LEVEL

January 1, 1992 - Deceaber 31, 1992

DIRECTION _ 1-3 47 _ 832 13:18 19-24 224 _JoTAL
K 3.00e OC C.00E (00 2.30E 01 3.10€ ©: 2.00 00 0.00E-01 6.70E 01
NME 0.00€-01 4.00E OO0 3.00e 0 1.90 01 0.00E-01 0.00E-01 5.306 01
KE 2.00E 00 5.00¢ o0 1.40E 01 0.00€-01 0.00£-01 0.00¢-01 2.10e N
ENE 0.00E-01 9.00E 00 1.208 0% 1.00€ 00 0.00E-01 0.00E-01 2.20E 01
£ 2.00E 00 8.00€ 00 1.30e 01 1.00E 0D 0.00E-01 0.00E-01 2.40E 01
ESE 0.00E-01 5.00¢ 00 1.00g 00 0.00E-01 0.00€-01 0.00£-01 6.00E 00
SE 0.00E~-01 5.00E 00 2.008 00 0.00E-01 0.00e-01 0.00e-01 7.00¢ 00
$SE 1.00E 00 0.00E-01 3.00e 00 1.008 00 0.00E-01 0.00E-C1 $.00E 00
3 1.00E 00 5.00e 00 1.50 01 1.50¢ 01 5.00¢ 00 0.00E-01 4. 108 01
SSW 2.008 00 2.00E OC 1.20E 01 6.00E 00 5.00€ 00 0.00E-01 2.70E 0%
Su 0.00E-0 4.00€ 00 1.00€ 00 7.00€ 00 1.00€ 00 0.00E-01 1.30e 01
WSW 0.00E-01 &4.00E 00 &.00E 0O 9.00E 00 0.00E-0D1 1.00¢ 0D 1.80¢ 01
W 0.00E-09 3.00¢ 00 1.10e 01 1.60E 01 0.00E-01 1.00E 00 3.10¢ 01
W 3.008 00 3.00€ 00 1.10e 0 2.60E O1 4.00E 00 1.008 00 L.BDE D1
Ny 1.00E 00 B.00E 00 1.706 01 2.50E 01 4.00e OO0 &.00E 00 5.90F 01
WG 000601 200600  3.10£01 _ B.O0E00 200600  1.006 00  4.40¢ 01
TOTAL 1. 50 01 7.50¢ 01 2.008 02 1.65€ 02 2.308 01 £.00F 00 4L.B6E 02
PERIODS OF CALM (NOURS): 3.000¢ 00

WOURS OF INVALID DATA: 0.000E-01

WIND SPEED (MPK) AT 60 METER LEVEL

DIRECTION 1-3 4-7 8-12 13-18 19-24 »24 TOTAL
N 0.00E-01 5.00E 00 2.30e 01 2.605 01 1.80F 01 1.00€ 0O 7.1CE 01
NNE 1.00€ 00 1.00E 00 1.906 01 1.70 01 6.00E 00 0.00E-01 L. L0E O
NE 0.00E-01 3.00¢ 00 1.20€ 0% 7.00e 00 0.00E-01 0.00E-01 2.20E 01
ENE 1.00E OO0 3.00¢ 00 1.00E 01 7.008 00 0.00E-01 0.00E-01 2.10E O
13 2.00E 00 &.D0E OO B.00E 00 7.00€ 00 6.00E 00 0.006-01 2,70 01
ESE 0,00€-01 2.00E 00 1.00e 00 0.00£-01 0.00E-01 0.00E-01 3.00¢ 00
SE 1.00€ 00 3.00¢ 00 1.008 00 1.00€ 00 0.006-01 0.00E-01 6.00E 00
$SE 1.008 00 1.00€ 00 0.00E-01 3.00€ 00 1.00¢ 00 0.00E-01 6.006 00
s 1.00€ 00 2.G0E 00 1.90¢ 01 9.00€ 00 1.00E 01 9.00E OO0 4. 208 01
SSW 0.00e-01 1.00¢ 00 7.00¢ 0O 3.00e 00 6.00E 00 1.60E 01 3.30E 01
5w C.00E-01 0.00E-01 4.00E 00 &.00E OO .00 00 0.00E-01 1.90E 01
WS 0.00E-01 4&.00E DO 2.00E 00 1.20€ ©1 2.00F 00 1.00 OO 2.10e
- 1.00€ 00 3.00¢ 00 8.00¢ 00 $.00E 00 6.00E 00 2.00¢ 00 2.90E 01
Wi 1.008-00 3.00€ 00 5.00¢ 00 2.60E D1 8.00E 00 2.00E 00 4.308 01
N 1.00¢ 00 &.00F 0D 1.408 01 1.90e 01 3.008 00 7.00F 00 &.80E 01
W 000E-01 300600 170601  3.40E 01 3.006 00 _ 4.0000 6.0 01
TOTAL 1.00¢ 01 4.20E 01 1.42¢ 02 1.82¢ 02 7.00F 0% 4. 208 0% & .BBE 02
PERIODS OF CALM (HOURS): 1.0008 00

HOURS OF INVALID DATA: 0.000E-01
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JOINT WIND FREQUENCY DISTRIBUYION BY STABILITY CLASS

Dets Period: Jenuary 1, 1992 - December 31, 1952
STABILITY CLASS B
WIND SPEED (MPH) AT 10 METER LEVEL
DIRECTION 1-3 &-7 8-12 13-18 19-24 >24 TOTAL
n 2.00¢ 00 4.00E 0O 1.BOE 01 1.10¢ 01 1.008 00 0. 00€-01 3.608 01
NNE 2.00€ 00 4.00€ 00 1.60E 01 9.00E 00 0.00E-01 0.00E-¢1 3.106 01
NE 1.00€ 00 7.00E 00 1.108 01 2.00E 00 0.00€-01 0.008-01 2.10E 01
ENE 1.00¢ 00 9.00¢ 00 7.C0E 0O 0.00E-01 0.00E-01 0.00E-01 1.70E 01
£ 0.00€-01 5.00E 00 5.00€ 00 2.00¢ 00 0.00E-01 ©0.00€-01 1.20¢ 01
ESE 0.00€-01 9.00€ 00 2.00E 00 0.00E-01 0.00E-01 0.00E-01 1.10e 0
SE 0.00E-01 2.00€ 00 5.00E 00 0.00E-01 0.00€-01 0.00E-01 7.00E 00
SSE 0.00£-01 4.00E 00 6.00E 00 2.00E 00 0.00E-01 0.00E-01 1.20€ 0
s 2.00€ 00 4.00¢ 00 1,706 01 6.008 00 0.00E-01 0.00E-01 2.90€ 01
ss 0.00E-01 2.00€ 00 1.40E D1 4.00E 00 1.00E 00 0.008-01 2.10€ 01
s 1.00E 00 2.00E 00 1.60E 01 1.00€ 01 ©0.D0E-01 0.008-01 2.90¢ 01
Wi 0.00E-01 2.00E 00 6.00E 00 3.00E-01 1.00E 00 0.00E-01 9.00E %
] 1.00E 00 3.00€ 00 1.30E 01 1.306 01 0.90E-01 0.00E-01 3.00E 0%
[T 0.00E-01 6.00E 00 9.00€ 00 1.308 01 $.00E 00 1.00E 00 3408 01
W 0.00E-01 1.40E 01 1.106 0 3.006E 00 2.00E 00 1.00E 00 3.10E 01
L1l 1.00€ 00 B.00E 00 1.00E 00 _ 7.00€ 00 0.00E-01  ©.00E-0% 2.60F 01
T0TAL 1.108 01 8.50E 01 1.66E 02 8.208 01 1.00€ 01 2.00E 00 3.56€ 02
PERIODS OF CALM (HOURS): 0.000E-01
HOURS OF INVALID DATA: 0.000£-01
IND SP MPH) &
DIRECTION 1-3 &7 B-12 13-18 19-24 >24 J0TAL
" 1.00€ 00 2.008 00 2.00¢ 01 1.30€ 01 6.00E 00 0.00€-01 4206 01
WNE 0.00£-01 4.00E 00 1.30€ 01 9.00E 00 2.00E 00 0.00E-01 2.80¢ 01
NE 2.00E 00 4.00E 00 8.00E 00 6.00E 00 0.006-01 0.00¢-01 2.00E 01
ENE ©.006-01 4.00E 00 £.00E 00 2.00E 00 3.00E 00 0.00E-01 1.708 O
£ 0.00E-01 3,008 00 4.00E 00 1.00E 00 3.00E 00 0.00E-01 1.106 &1
ESE 0.00E-01 9.00E 00 2.00E 00 1.00¢ 00 0.00€-01 0.00E-01 1.20 D1
SE 0.00E-01 4.00E 0D 1.00€ 00 0.00E-01 0.00£-01 0.00E-01 S.00E 00
SSE 0.00E-01 2.00E 00 4.00E 00 4 .00F 00 1.00E 00 0.00E-01 1.10E 01
H 2.00€ 00 2.00E 00 £.00E 00 1.70€ 01 4.00E 0D 1.00E 00 3.20E 01
SSu 1.00E 00 2.00E 00 1.20€ 01 7.00€ 00 4.00E 00 1.00E 00 2.70€ 01
s 0.0DE-01 3.00¢ 00 9.00E 00 ¢.00E 0O 3.006 00 0.00E-01 2.40E ©1
wSW 0.00E-01 0.00E-01 6.00€ 00 %.00E OC 0.00E-01 0.00E-01 1.006 01
W 0.00€E-01 4.00E 00 9.00E 00 1.00E 00 4.00E 00 0.00€-01 2.70¢ 01
WK 2.00¢ 00 $.00€ 00 &.00€ 00 3.00€ 00 8.00E 00 5.00E 00 3,10 01
N 0.00E-01 1.206 01 8.00¢ 00 4.00E OO 2.00€ 00 3.00€ 00 2.908 01
LT 2.00e 00 B.ODEOO __ 9.00E 00 7.00F OO 2.00E 00 1. S0E
TOTAL 1.00¢ 01 6.80E 01 1.27E 02 9.708 01 4,208 01 1.10E 01 3.55€ 02

PERIODS OF CALM (HOURS): 1.000E 00

HOURS OF INVALID DATA:

0.000-01
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JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Dats Period: January 1, 1992 - December 31, 1992
SIABILITY CLASS €
WIND SPEED (MPH) AT 10 METER LEVEL

DIRECTION 1-3 47 8-12 13-18 19-24 26 TOTAL
¥ 1.00¢ 00 8.008 00 2.30¢ 01 1.008 01 3.00E 00 1.006 00 &.60E 01
NKE 1.00¢ 00 9.00€ 00 1.10E 01 7.00E 00 1.00€ 00 0.00e-21 2.90 01
NE 1.008 00 1.40E M 3.00E 00 0.00e-01 0.00E-01 0.00¢-01 1.80E 01
ENE 0.00E-01 1.306 01 1.40E 01 1.00¢ 0OC 0.00e-01 0.00E-01 2.60E OV
E 2.00E 00 1.30e 01 5.00¢ 00 0.00€-01 0.00E-01 0.00E-01 2.00e OV
ESE 1.00E 00 1.90€ 01 6.008 00 0.00E-01 0.00€-01 0.00E-01 2.60E 01
SE 3.00E 00 2.30E 01 1.20¢ 01 2.00€ 00 0.006-01 0.00E-01 4«.00e OV
SSE 2.00E 00 7.00¢ OO 1.50E 01 1.00E 0O 0.00E-01 0.00E-01 2.506e 01
s 1.00¢ 00 1.60E 01 1.90E M 1.20€ 01 2.00E 00 0.00E-01 S.00E 01
SSW 1.00E CO 8.00E 00 3.00¢ 01 1.00E D1 7.00E 00 0.00E-01 5.608 0%
s 0.00E-01 6.00E 00 1.50E 01 1.00€ 01 0.00E-01 0.00€-01 3.10e 01
WSW 0.00E-01 7.00 00 1.80E 01 1.10E 01 1.00¢ 00 0.00E-01 3.70e 01
¥ 0.00E-01 1.00E 01 i.408 01 7.00E 0D 0.00E-01 0.00E-01 20E 01
W 3.00E C. 1.00E 01 7.00% % 5.008 00 4.00E 0D 0.00E-01 2.90 01
N &.00E 00 1.00E 01 2.70E ™ 1.80¢ 01 2.00E 00 0.00€-01 5.30¢8 01
L. _0.006-01 2.006 00 1.10f 0% J.40E 01 2.00E 00 0.00E-01 2.90E 01
TOTAL 2.20e 01 1.73€ 02 2.20E 02 1.08¢ 02 2.20t 01 1.00E 00 S.46€ 02
PERIODS OF CALM (HOURS): 0.000£-01

HOURS OF INVALID DATA: 0.000E-01

WIND SPEED (MPH) AT 60 METER LEVEL

DIRECTION 1-3 &-7 _B-2 13-18 19-24 >24 _TOTAL
¥ 1.00€ 00 8.00E OD 2.20e M 1.10€ 01 7.00E 00 3.008 00 5.20E 01
NNE 1.00E 00 5.00¢ 00 9.00E 00 6.00E 00 3.00E 00 1.00E 90 2.50 01
NE 1,008 00 7.00€ 00 7.00E 00 2.00E 00 0.00E-91 0.00E-01 1.70€ 01
ENE 1.00¢ GO 6.008 00 8.00E 00 1.00E O 3.00¢ Q0 0.00E-01 2.80E 01
E 0.00E-01 7.00E 20 1.20E 01 2.00E 00 0.00€-01 0.00e-01 2.90E O
ESE 3.00E 00 1.50€ 01 6.00E 00 1.008 OO 0.00E-01 0.00€-01 2.508 01
SE 2.00E 0O 1.50 01 1.30e 0 4.00E 00 0.00E-D1 0.00E-01 3.408 01
SSE 1.00E 00 6.00E 00 9.00E 00 1.30€ 01 0.00E-DY 0.00E-01 2.90E 01
4 1.00€ 00 9.00€ 00 1.20E 01 2.108 01 4.00E 00 3.00¢ 00 5.00E 01
S5W 1.00E 00 &6.00E 00 2.50E 01 1.40E 01 S.00E 00 9.00E OO 6.008 01
W U.00E-01 4.00E 00 1.808 01 1.00E 0% &.00E 00 0.00E-01 5.60c 0
wEw 0.00E-01 &.D0E 00 1.10¢ 01 8.008 00 6.00E 00 0.00E-01 2.90E 0
¥ 1.00€ 00 8.00E 00 ©.00E 00 1.10E 01 3.00¢ 00 1.008 00 3.30e 01
WNw 2.00¢ 00 1.00€ 01 & .00E 00 0.00E-01 3.00¢ 00 1.00¢ 00 2.00e 0
Wl &.00E 00 $.00€ 00 1.808 01 1.306 01 8.00E 00 2.00E 00 5.30e 1
LIS 1.00¢ 00 1.00e 00 1.20€ 01 1.208 01 600 00 1.006 00 3.3% 01
TOTAL 2.00 01 1.198 02 1.95€ 02 1.38¢ 02 $.20€E 01 2.10E 01 5.45€ 02
PERIODS OF CALM (NOURS): 1.00GE-01

HOURS DF INVALID DATA: 0.000e-01
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TABLE 12, Page & of T

JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Dets Period: January 1, 1992 - December 31, 1992
1Ll s
H) AT

DIRECTION 1-3 4-7 812 13-18 19-24 »24 JOTAL
¥ 1.506 01 6.90E 01 8.80¢ 01 4,208 D1 £.00E 00 0.00E-01 2.22€ 02
WNE 1.30¢ 01 4.90¢ 01 6.208 01 2.20 01 1.00¢ 00 0.00€-01 1.47€ 02
NE 2.00¢ 01 6.90E 01 9.808 01 3.80E 01 9.00€ 00 0.00E-01 2.34€ 02
ENE 1.90¢ 01 7.70E 01 1.15¢ 02 1.106 M 0.00€-01 0.008-01 2.22 02
E 2.30e 0 7.90¢ 0 B.20E 01 8.00E 00 0.00-01 0.00E-01 1.92€ 02
ESE 3.70E 01 1.18¢ 02 8,006 01 1.00€ 00 0.00€-01 0.00E-01 2.36¢ 02
SE 3.508 01 1.13¢ 02 1.03¢ 02 1.908 01 1.00E 00 0.00E-01 2.71€ 02
SSE 4.20e O 1.15€ 02 1.63¢ 02 3,406 DY 2.00€ 00 1.00E 00 3.57¢ 02
s 3.80¢ 01 $.908 01 1.28¢ 02 5.80E 01 4.00E 00 0.00&-01 3.27€ 02
SSW 3,008 01 7.30¢ 01 1.326 02 8.70 01 9.00E 00 1.00€ 00 3.32E 02
sW 1.50¢ 01 8.10¢ 01 8.70e 0 6.50¢ 01 8.00E 00 0.00€-01 2.568 02
WS 1.30E 01 5.70¢ 01 8.30¢ 01 5.40E 01 1.00¢ 00 0.00E-01 2.08¢ 02
v 1.00€ 01 6.90E 01 1.14E 02 8.70¢ 01 1.00€ 01 3.00€ 00 2.93E 02
N 1.80E 01 4,80 01 1.08BE 02 B.70E N 3.408 01 4.00E 0D 2.99 02
(Y] 1.80¢ 01 8.00E 01 1.45€ 02 7.408 01 9.006 00 0.00€-01 3.26€ 02
W 8.00€ 00 6.80E 01 1,138 02 3.80¢ 01 1.50¢ 01 3.00€ 00 2.45¢ 02
TOTAL 3.54€ 02 1.26€ 03 1.70¢ 03 7.25¢ 02 1.11E 62 1.20€ 01 4.17¢ 03
PERICUS OF CALM (HOURS): 5.000¢ 00

HOURS OF INVALID DATA:  0.000E-01

WPH T

DIRECTION. 1-3 &7 - -1 19-26 >4 __JOTAL
N 1.10E 01 5.608 01 B.60E D1 7.00E 01 2.10E 01 8.00€ 00 2.528 02
(43 1.40E 01 2.00¢ 01 4.308 01 &.BOE D1 1.30€ 01 3.008 00 1.41E Q2
NE 1.20¢ 01 2.70E 01 6.00¢ 01 7.10E 01 4.50E 01 1.70¢ 0% 2.32 02
ENE 1.108 01 3.208 01 5 .40E 01 $.10E 01 1.80¢ 01 2.00E 00 2.08¢ 02
E 1.208 09 4,10 01 6.80F 01 7.208 01 1.90E 01 $.00E 00 2.17¢ 02
ESE 2.20¢ 01 8.30E 01 7.208 01 2.00E 01 0.00E-01 0.00E-01 1.97¢ 02
SE 2.908 01 5.108 01 8.00¢ 01 6.00F 01 1.00¢ 01 6.00E 00 2.368 02
SSE &.10¢ 01 S.80E 01 9.008 01 1.42¢ 02 3.70E 01 2.10E 01 3.89€ 02
3 4.,00E 0% 7.10E 01 8.10 01 1.02€ o2 7.608 01 2.208 01 3.92¢ 02
SSW 1,408 01 3.60F 01 8.50¢ 01 1.01¢ 02 6.10€ 01 2.208 01 3.19€ 02
SW 1.10e 01 &.40E 01 7.90 01 7.40E 01 4. 708 U1 8.00E 00 2.63E 02
wSW 6.00E 00 3.30¢ 01 7.00E O1 5.50€ 01 3.308 OV 1 O0E 00 1.98¢ 02
v 1.408 3.80¢ 01 7.50¢ 01 7.80E 01 3.90 01 1.30E 01 2.57¢ 02
N 1.10¢ 01 2.208 01 6.90E 01 8.308 01 3.10e 01 2.408 D1 2.40E 02
N 1.10E 01 &.20 01 1.22€ 02 1.07€ 02 3.70¢ 01 1,508 01 3.34E 02
MMM 1.50E 01 4.20€ O1 1,18 02 6.50E 01 2.206 01 1.S0E OV  2.77E 02
TOTAL 2.74¢ 02 6.96€ 02 1.25€ 03 1.24€ 03 5.09€ 02 1.82¢ 02 &.15¢ 03
PERIODS OF CALM (HOURS): 1.BOOE 01

HOURS OF INVALID DATA: 2.000¢ 00
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TABLE 12, Page 5 of 7

JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Date Period:

WIND_SPEED (MPH) AT 10 METER LEVEL

January 1, 1992 - December 31, 1992

DIRECTION 1-3 &7 B-12 13-18 19-24 224 TOTAL
¥ 9.006 00  5.00F 01 3.20€ 01 1.00E 00  0.00E-01  0.00E-01  9.20€ 01
NNE 1.20€ 01 3.80€ 01 1.306 01 1.00E 00  0.00E-01  0.00E-01  6.40E 01
NE 1.90€ 01 5.30€ 01 2.30E 01 0.00E-01 1.00 01  0.006-01  9.60E 01
ENE 2.30¢ 01 4.80€ 01 1.406 0 0.006-01  0.00E-01  0.006-01  8.50€ 01
£ 1.606 01 $.40€ 01 1.206 01 0.006-01  0.00E-01  0.00E-01  B.20€ 01
ESE 2.50¢ 01 1.05 02  6.00E 00  O0.00E-01  0.00€-01  0.00E-01 1.36¢ 02
SE 2.306 01 9.306 01 4.20€ 01 1.00E 00  0.00E-01  0.00E-01 1.59€ 02
SSE 3.30€ 01 1.138 02 5.30¢ 01 2.006 00  1.00E 00  0.00E-01  2.02¢ 02
s 3.006 00  9.30€ 01 7.806 01 2,206 O 0.006-01  0.00E-D1 1.966 92
ssW 4.00E 00 9,906 01 1.416 02 3.408 01 1,00E 00  0.00E-01  2.79€ 02
sw 9.006 00  6.506 01 5.40¢ 01 1.306 01 1.00 00  0.00E-01 1.42€ 02
WS 1.506 01 5.006 01  4.10E 01  ©.00E 00  0.00E-01  0.00E-01 1.15€ 62
v 9.006 00  3.70€ 0% 2.40E 01  6.00E 00  0.006-0%  0.00E-01 7.608 01
w 1.206 €1 4.006 01  3.70€ 01 8.00 00  1.00 00  0.00E-01  9.80E 01
W 1.20¢ 01 3.90¢ 01 1.30¢ 01 1.00E 00  0.00E-01  0.00E-01  6.50€ 01
NNW 6,006 00 3.00¢ 01 1.40€ 01 2.006 00 0.00E-01 _ ©.00E-01 _ 5.20€ 01
TOTAL 2.308 02 1.01 03 5.7 02 1.00 02 5. OOE OO  ©.00E-01 1.9¢€ 03
PERIODS OF CALM (HOURS): 9.D00E 00

HOURS OF INVALID DATA: 0.000¢ -01

H) AT

DIRECTION  1-3 47 8-12 1318 19-24 »26 T0TAL
N 4,006 D0  1.00€ 01 3.706 01 4.00€ 01 1.006 00  0.D0E-01  9.20€ 01
WNE 1.00€ 00 1.206 01 2.90€ 01 2.90E 01  3.006 00  0.00E-01 7.40E 01
wE 1.00E 00  1.30¢ 0 2.10€ 01 3.80€ 01 3.00E OO  1.006 D0  7.70€ O
ENE 4.00€ 00 1.606 01 2.408 01 3.30E 01 1.00E 00  0.00E-01 7.80€ 01
£ 5.00E 00  7.00£ 00  3.00E 01  &.306 O 4.006 0C  0.00E-01 8.90E 01
Est 6.00E 00  3.306 01  6.50€ O 7.00E 00  0.00E-01  0.0NE-01 1.1% 02
sE 9.00E 00  2.706 09 7.106 01 .70 01 9.006 00  1.00€ 00 1.54€ 02
$SE 6.00E 00 1.606 01 7.10¢ 01 9.30¢ 01 1.70E 01 1.00E 00  2.04€ 02
s S.00E 00  1.80€ 01 6.80¢ 01 1.156 02 3.40E 01  6.00E 00  2.46E 02
ssw 3.00¢ 00  B.00E 00  5.80¢ 01 1.26 02  S5.4DE 01  6.00E 00  2.55¢ G2
W 1.00E 00  7.006 00  &4.50E 01  B.50¢ 01 1.90E 01 5.00E 00  1.62E 02
WS 4.00E 00  B.00F 00  4.00E 01 3.706 01 6.00E 00  O0.00E-01 9,506 01
v 3.00E 00  1.30i 01 2.80E 01 1.40F 01 8.00E 00  0.006-01  6.60F ©1
W 4,006 00 1.10¢ 01 2.60F 01 2.706 00 S.00E 00  1.00E 00  7.40F OV
N 6.006 00  9.00E 00  4.00E 01  2.10¢ O 1.00E 00  0.00E-01 7.70¢ 01
L0 2.00E 00 1.40F 01 3.0 0%  1.80E 01 _ 1.00F 00 0.00€-01 6.90¢ 01
T0TAL 6.40E 01 2.226 02  6.87E 02  T.63E 02  1.66E 02  2.10F 01 1.92¢ 03

PERIODS OF CALM (WOURS): 2.100E 01
HOURS OF INVALID DATA:

4.000E 00
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JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Data Period: January 1, 1992 - December 31, 1992
STABILITY CLASS F
WIND SPEED (MPH) AT 10 METER LEVEL
DIRECTION i-3 &7 812 13-18 19-24 224 JOTAL
- 4.D0E 00 8.00€ 00 7.00€ 00 0.00E-01 0.00e-01 0.00E-01 1.90€ 0V
NNE 1.20E 01 2408 01 1.00E 00 0.00€-01 0.00E-01 0.00E-01 3.70e 0V
NE 1.906 01 3.60¢ 01 0.00&-01 0.00€-01 1.00E 00 0.00e-01 5.60 01
ENE 2.20E 01 2,208 01 1.00€ 00 0.00E-01 0.00€-01 0.00€-01 4,508 0%
E 2.80E 0% 2.40E D1 0.00E-01 0.00E-01 ©.00E-01 0.00E-01 5.20€ 01
ESE 2.608 01 2.20E 01 0.00E-01 0.00£-01 ©.00e-01 0.00E-01 .80 01
SE 1.20 01 2.10E 01 2.00E 0C 0.00E-01 0.00€-01 0.00€-01 3.50e 0
SSE 5.00¢ 00 2.60 01 4.00€ 00 0.00E-01 0.00E-01 0.00¢-01 3.50e 01
s 7.00E 00 3.70¢ 01 3.00E 00 0.00E-01 0.00£-01 0.00E-01 4,708 01
S5 1.40E 01 5.00E 01 2.30e 01 0.00g-01 0.00-01 0.00E-01 .70 01
Sw &.00E 00 2.50e O 7.00E 00 0.00e-01 0.00e-01 0.00E-01 3.80¢ 01
WSV 1.00€ 01 1.40E 01 5.00E 00 0.00€-01 0.00E-01 0.00E-01 2.908 01
w 1.008 01 1.608 01 1.00€ 00 2.00E 00 0.00E-01 0.00E-01 2.90E M
W 7.00¢ 00 1.50¢ 01 1.00€ 00 0.00g-01 0.00e-01 0.00E-01 2.30E 0
W 1.10E 01 3.70e 01 0.00E-01 0.00e-01 0.00E-01 0.00-01% 4.BOE 01
L1 4. 00F 00 B.O0E 0D  0.00E- - - 0
TOTAL 1.97¢ 02 3.85€ 02 5.50¢ 01 2.00E 00 1.00€ 00 0.00E-01 6.40E 02
PERIODS OF CALM (HOURS): 3.000E 00
HOURS OF INVALID DATA: 0.000E-01
MPH) AT
DIRECTION 1-3 &-7 8-12 13-18 19-26_ >24 T0TAL
N &.00FE 00 5.00¢ 00 7,00 00 9.0NE 00 1.00¢ 00 0.00€-01 2.60¢ 01
NNE 1.00€ 00 3.00€ 00 1.10€ 0V 1.60E 01 G.00E-01 0.00E-01 2.90 01
NE 0.00E-01 $.00€ 00 1.30€ ©1 1.708 01 0.00E-01 1.00¢ 00 3.60E OV
ENE 1.00E 00 2.00E 00 1.308 01 2.10e 01 1.00E OO0 0.00E-01 3.808 01
E 0.00E-01 1.00E 01 2.508 01 1.20E OV 4.00E 00 0.00€-01 S.10E 01
ESE 1.00€ 00 2.00E 01 2.40E 6.00E 00 0.00E-01 0.00e-01 5.10e 01
SE 2.00¢ 00 8.00E 00 1.80E 01 5.00E 00 4.00E 00 0.00e-01 3.70E
SSE 2.00E 00 9.00E 00 1.70€ 01 1.50¢ 01 0,00E-01 0.00E-01 &.308 01
§ &L.00E 00 8.00¢ 00 1.60E 01 3.50e O 0.00E-0% 0.00E-01 6.30c 01
L5 2.00E 00 7.00E 00 1.308 01 5.00e 01 6.00E 00 0.00€-0% 7.80E 0
W 0.00E-01 5.00¢ 00 1.208 01 3.20€ 01 3.00€ 00 0.00E-01 5.20e 01
WiW 2.00e 00 1.00¢ 00 ¥.00E 00 1.30E 01 0.00€-01 ©.00€-01 2.50E 01
w 3.00¢ 00 8.00¢ 00 1.306 01 4.00e 00 1.00€ 00 0.00E-01 2.908 01
W 1.00¢ 00 3.00¢ OC 1.40¢ 01 7.00E 00 1.008 00 0.00E-01 2.60E 01
N 2.00E 00 6.00E 00 4,00 0O 0.00E-01 0.00E-01

TOTAL 2.60E 01

PERIODS OF CALM (HOURS):
HOURS OF INVALID DATA:

4.000¢ 00
0.000¢-01

7.00E 00
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JOINT WIND FREQUENCY DISTRIBUTION BY STABILITY CLASS

Data Period: January 1, 1992 - Decenber 31, 1992

Iy C
WIND SPEED (MPH) AT 10 METER LEVEL
DIRECTION -3 §-7 B-12 13-18 19-24 »Z4 JOTAL
n 1.008 01 1.00¢ 0O 0.008-01 0.00e-01 0.00E-0Y 0.00E-01 1.10E 01
RNE 2.00E M 2.30¢ 01 0.00E-01 0.00e-01 0.00E-01 0.00E-01 4. 30 01
NE 5.208 M 5.00E M ©.00E-01 0.00E-01 0.0DE-01 0.00E-0% 1.01€ 02
ENE 2.BOE ©1 B.00E 00 0.00E-01 0.00E-0% 0.00E-01 0.00€E-01 3.60E 01
. 3 9.00¢ 00 3.00€ 00 0.00E-01 0.00e-01 0.00€-01 0.00£-01 1.20E 01
ESE 8.00¢ 00 2.00¢ 00 0.00E-01 0.0 -0 0.00E-01 0.00E-01 1.00E 0
SE 4,008 OO &.00E 00 0.00€-01 0.00e-01 0.00E-01 0.00E-01 8.00E 00
SSE 7.00E 00 4.00E 00 0.00E-01 0.00E-01 0.00E-01 0.006-01 1.%0E O
§ &.D0E DO S.00E 00 0.00E-01 C.D0E-01 0.00E-01 0.00€-01 $.00E 00
55w 1.506 01 1.50e 01 0.00E-01 0.00E-01 0.00£-01 0.00E-01 3.00E 01
s &.008 00 2.10E 0.00E-01 0.00E-01 0.DOE~01 0.00E-01 2.7T0e D1
WEW 7.00€ 00 8.008 00 0.00E-01 0.00e-01 0.00E-01 0.00€-01 1.50e 01
W 9.00¢ 00 4 .00E 00 0.00E-01 0.00E-01 0.00E-01 0.00e-01 1.30e 01
W 1.00e N Z2.008 00 0.008-01 ©.00e-01 0.00€-01 0.00€-01 1.20e M
N 1.30e 0 1.%106 0 0.00-01 0.00E-01 0.00e-01 0.00E-01 2.40E OV
WMy 70000 000601  ©.00E-01 _ O00E-01  0.00E-01  0.00£-01 7.0 00
TOTAL 2.09 o2 1.61E 02 0.00-01 ©.00E-01 0.00E-01 0.00€-01 3.708 02
PERIODS OF CALM (HOURS): 1.000E 0D
HOURS OF INVALID DATA: 0.000€-01

HOURS OF GOOD DATA: B.S2SEQ3 = ©7.1% OF TOTAL HOURS

MPH T

BIRECTION ___1-3 &7 _8-12 13-18 19-24 >24 TOTAL
N 4.00E 00 5.00E 00 3.008 00 0.00E-01 0.008-01 0.00€-01 1.20¢ 01
WKE 1.00E 00 3.00¢ 00 $.00E 00 6.00E 00 0.00E-01 0.00E-01 1.908 01
WE 5.00E 0D 5.00€ 00 9.00E OO0 8.00¢ 00 1.00E 00 0.00E-01 2.808 01
ENE 1.U0E ©0 7.00€ 00 2.00E 0% 1.70E 01 0.00E-01 0.00E-01 4.S0E 01
3 4 .00 00 1.00E 01 3.70¢ 01 1.308 01 0.00€ -01 0.00E-0% 6.40F 0%
ESE 3.00¢ 00 1.40E M 1.90E 01 0.00E-01 0.00E-01 0.00E-01 3.60E 01
(3 1.00¢ 00 4.00€ 00 2.00E 00 1.00E 00 0.00E-01 0.00E-01 8.00E 00
SSE 3.00E OC 5.00€ 00 4.D0E 00 3.00¢ 00 ©.00E-01 0.00E-01 1.50€ €1
s 1.00E 00 5.00€ 00 3.00E 00 4.00E 00 0.00&-01 0.00E-01 1.30 01
SSW 1.00¢ 00 2.00¢ 00 4.00E 00 $.00E 00 0.00E-01 0.00€-01 1.208 01
s 6.00E 00 5.00E 00 1.10€ D1 2.00€ 0D 1.00¢ 00 0.00E-01 4.40E 01
we 1.00E 00 8.00E 00 1.30¢ 01 6.00E 00 0.00E-01 0.00E-01 2.80E O1
¥ 1.008 00 4.00E 00 7.00¢ 00 2.00E 01 0.00E-01 0. 00E-01 1.40¢ 01
Ny 3.00¢ 00 2.00E 00 3.D0E 00 1.00€ 0O 0.00€-01 0.00E-01 9.00€ 00
™ 0.00¢-01 2.00E 00 2.00¢ 00 3.00E 00 0.00£-01 0.00E-01 7.00€ 00
LU 2.00F 00 6.00€ 00 0.00f - - ) 1

TOTAL 3,706 0 8.80E 01 1.54¢ 02 8.90E 01 2.00€ 00 0.00€-01 3.70€ 02

PERIODS OF CALM (HOURS):
HOURS OF INVALID DATA:
HOURS OF GOOD DATA:

1.000 00
0.000E-01
B.519€ 03 = O7.0% OF TOTAL HOURS
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TABLE 13

MAXIMUM* OFFSITE DOSES AND DOSE COMMITMENTS
T0O MEMBERS 7. THE PUBLIC
Data Period: January 1, 1992 - December 31, 1992

Source ist Qtr. | 2nd Qtr. | 3rd Qtr. | 4th Qtr.

A. Waterborne
Effluents {(mrem):

organ | 3.34E-02Y 4.64E-03% 9.16E.03Y 0.00E+00

Total Body | 3.32E-034 4.S54E-04 8.152~O4j 0.00E+00

B. Airborne
Effluents:

1.Jodines and
particulates (mrem):

Organ 4.58E-04* 2.118-044 2.73E°05el 2.095-48

Total Body 1.593-054 2.338-05% 1.27E-057 1.05E-5°

2. HNoble Gases
{mrad) : 3
Gamma | 0.00E+00 | 7.40E-05 2.675—09ﬂ 2.10E-07
Beta | 0.00E+00 | 5.46E-05 6.433-09ﬁ 6.53E-06
C. Direct
Radiation (mrem): 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00

THERE ARE NO OTHER URANIUM FUEL CYCLE FACILITIES WITHIN 8 KM OF CPS

* "Maximum®™ means the largest fraction of the corresponding
Appendix 1 dose design objective.

*% The numbered footnotes on the following page briefly explain
how each maximum dose was calculated, including the organ and

predominant pathway(s).
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Footnotes for Table 13

Dose to the adult gastrointestinal tract and lower large

intestine (GI-LLI) by the fish pathway. Calculated using
methodol ogy contained in the CPS Offsite Dose Calculation
Manual (ODCM).

Dose to the adult total body by the fish pathway. Calculated
using methodology contained in the CPS ODCM.

Dose to the infant thyroid via the inhalation, cow milk, and
ground-plane pathways. Calculated at 4.5 miles North using
methodelogy contained in the CPS ODCM.

Dose to the infant thyroid via the inhalation, cow milk and
ground-plane pathways. Calculated at 4.5 miles West Southwest
using methodology contained in the CPS ODCM.

Dose to the infant total body via the inhalation, cow milk and
ground-plane pathways. Calculated at 4.5 miles North
Northeast using methodology contained in the CPS ODCM.

Dose to the infant total body via the inhalation, cow milk and
ground-plane pathways. Calculated at 4.5 miles South
Southwest using methodology contained in the CPS ODCM.

Dose to total body and skin. Calculated at 4.5 miles North
Northeast using methodology contained in the CPS ODCM.

Dose to the infant thyroid via the inhalation, cow milk and

ground plane pathways. Calculated at 4.5 miles North
Northeast using methodology contained in the CPS ODCM.
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CPS Offsite Dose Calculation Manual section 7.2 reguires that the
Semiannual Radiocactive Effluent Release Report include an
assessment of the radiation doses from radiocactive liquids and
gaseous effluents to MEMBFRS OF THE PUBLIC due to their activities
inside the SITE BOUNDARY. The meteorclogical conditions concurrent
with the time of release of radicactive materials in gaseous
effluents shall be used for determining the gaseous pathway doses.
Within the CPS site boundary there are seven areas which are open
to members of the public as identified by CPS ODCM Table 3.4-4 (see
Figure 7):

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

- Agricultural acreage at 1.372 kilometers (0.9 miles) in
t! e SSW sector

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

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

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

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

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

At all of the above locations, the plume, inhalation and ground-
plane exposure pathways are used for dose calculations. No other
exposure pathways were identified by the 1991 Annual Land Use
Census. All dose calculations were performed using the methodology
contained in the CPS ODCM

The calculated doses to members of the public residing in the seven
sectors listed in Tables 14 through 20 show the organ of greatest
burden as the liver. This liver burden was due to Cs-138 released
while operating the CPS off gas system in the by-pass mode while at
power. Table 2 does not identify Cs-138 as a particulate released
because of Cs-138's short half life (tj;\p = 32.2 minutes). Off gas
by-pass mode operation is allowed by plant procedures, and although
by-pass mode operation is not the normal means of operating the CPS
off gas system it became necessary for a five day period due to a
problem with establishing normal flow through the charcoal
adsorbers.
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THRELE 14

CALCULATED DOSES TO MEMEERS OF THE PUBLIC DURING
USE OF THE ROAD IN THE SOUTHEAST BECTOR
WITHIN THE Cr8 SBITE BOUNDARY

Data Period: January 1,

Exposure Pathway

plume#*

ground plane*

inhalation; four highest

*

Organs

total body
skin

total body
skin

organ doses:

teen liver
child liver
adult liver
teen kidney

1992 -~ December 31, 1992

Dose (mrem)

2.04E-05
4.49E~-05

1.56E~05
1.82E-05

5.71E-06
5.26E-06
5.10E-06
4.79E-06

Doses via these pathways are not dependent upon

age~-group.
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TABLE 15

CALCULATED DOSES TO MEMBERS OF THE PUBLIC
DURING USE OF THE AGRICULTURAL ACREAGE
IN THE BOUTH-SOUTHWEST SECTOR WITHIN
THE CPS SBITE BOUNDARY
Data Period: January 1, 1992 - December 31, 1992

Exposure Pathway Organs Dose (mrem)

plunme* total body 3.10E-C5
skin 6.71E-05

ground plane* total body 2.67E-05
skin 3.09E-05

inhalation; four highest organ doses:

teen liver 5.68BE-06
child liver 5.32E-06
adult liver 4.81E-06
teen kidney 4.33E-06
* Doses via these pathways are not dependent upon

age-group.
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TABLE 16

CALCULATED DOSES TO MEMBERE OF THE PUBLIC
DURING USE OF CLINTON LAKE IN THE
NORTHWEST SECTOR WITHIN THE CP8
SITE BOUNDARY
Data Period: January 1, 1992 - December 31, 1992

Exposure Pathway = = Crgans Dose (mrem)

piume* total body 7.21E-04
skin 1.55E~03

ground planex total bedy 2.24E-04
skin 2.59E~-04

inhalation; four highest organ doses:

teen liver 1.06E~-04
child liver 1.C1E-04
infant liver 8.55E-05
adult liver 8.3BE-05
* Doses via these pathways are not dependent upon

age-group.

54



TABLE 17

CALCULATED DOSES TO MEMBERS OF THE PUBLIC
DURING USE OF THE DEPARTMENT OF CONSERVATION
RECREATION AREA IN THE EABT-SOUTHEAST BECTOR

WITHIN THE CPS BITE BOUNDARY
Data Period: January 1, 1992 - December 31, 1992

Exposure Pathway Organs Dose (mrem)

plume* total body 2.72E-05
skin 5.83E-05

ground planet* total body 2.55E-05
skin 2.95E-05

inhalation; four highest organ doses:

teen liver 6.73E~06
child liver 6.22E-06
adult liver 5.93E-06
teen kidney 5.49E-06
* Doses via these pathways are not dependent upon

age-~group.
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TABLE 18

CALCULATED DOSES FOR THE RESIDENTS
IN THE BOUTHWEST SBECTOR WITHIN
THE CP8 SITE BOUNDARY
Data Period: January 1, 1992 - December 31,1992

Exposure Pathway = Organs Dose (mrem)

plume# total body 4.32E-04
skin 9.38E-04

ground planex* total body 2.15E~-04
skin 2.51E~04

inhalation; four highest organ doses:

teen liver 9.82E-05
child liver 9.10E-05
adult liver 8.60E-05
teen kidney 7.93E-05
* Doses via these pathways are not dependent upon

age~group.
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TABLE 19

CALCULATED DOSES FOR THE RESIDENTS
IN THE WEST-SOUTHWES™ SECTOR WITHIN
THE CPS SBITE BOUNDARY
Data Period: January 1, 1992 - December 31, 1992

Exposure Pathway = = Organs Dose (mrem)

plume#* total body 1.75E~04
skin 3.81E-04

ground planex* total body €.64E-05
skin 7.72E~-05

inhalation; four highest organ doses:

teen liver 3.19E-05
child liver 2.99E-05
adult liver 2.71E-05
teen kidney 2.44E-05
* Doses via these pathways are not dependent upon

age-group.
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TABLE 20

CALCULATED DOSES FOR THE RESIDENTS
IN THE SOUTH-SOUTHEAST SECTOR WITHIN

THE CPS SBITE BOUNDARY

Data Period: January 1, 1992 - December 31, 1992

Exposure Pathway = Organs Dose (mrem)
plume* total body 4 .05E-05
skin 8.92E-05
ground plane#* total body 5.62E-05
skin 6.5TE~DS
inhalation; four highest organ dcses:
teen liver 1.47E-05
adult liver 1.35E-05
child liver 1.32E-05
teen kidney 1.29E-05
* Doses via these pathways are not dependent upon

age-group.
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SECTION 7

CHANGES TO THE OFFSITE
DOSE CALCULATION MANUAL



CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL

In accordance with CPS Technical Specification 6.14 and ODCM
section 7.2, changes to the CPS ODCM shall be reported as a part
of or concurrent with the Semiannual Radioactive Effluent Release

Report.

The CPS ODCM was not revised during this reporting period.
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ODCM_OPERATION REQUIREMENT REPORTS

In accordance with ODCM sections 2.7.1 and 3.9.2 inoperable
radiocactive liquid and gaseous effluent monitoring
instrumentation channels remaining in an inoperable condition for
greater than 30 days shall be reported in the Semiannual
Radiocactive Effluent Release Report.

During the July 1, 1992 - December 31, 1992 reporting period
there were no monitors inoperable for greater than 30 days.

One inoperable condition is being reported for informational
purposes.

Informational Case:

ORIX-PR0O40, the liquid radwaste Discharge Process
Radiation Monitor, is required by ODCM table 2.7-1 to
be operable when performing liquid radiocactive effluent
releases from the excess water tanks (the normal
discharge path). If it is inoperable, liguid
radioactive effluent releases are allowed by satisfying
the specified remedial reguirement. ORIX-PRO40 was not
available for greater than a 30 day span over this
report period due to mechanical conditions. However,
operability is required by the ODCM only when
performing liquid radicactive effluent releases. The
total time of actual liquid discharges performed over
this report period was 6.1 hours.
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SECTION 9

MAJOHR CHANGES 70
HADIOACTIVE WASTE

[HEATMENT SYSTEMS



MAJOR CHANGES TO RADIOACTIVE WASTE TREATMENT SYSTEMS

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

No major changes to the Waste Treatment Systems were reviewed and
approved during this reporting period.
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CALCULATION AND/OH
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NEW LOCATIONS FOR DOSE CALCULATION AND/OR
ENVIROKRMENTAL MONITORING

In accordance with CPE ODCM section 7.2, new locations for dose
calculations and/or environmental monitoring identified by the
Annual Land Use Census shall be reported in the Semiannual
Radiocactive Effluent Release Report.

The following is a summary of the changes identified by the 1992
Annual Land Use Census.

Changes Identified in Land Use
1591 to 1992

Nearest Residence

a. Replace Steve Stapleton residence with G. R. Cope at
2.3 miles in the NNW sector.

b. Replace Larry Jarosch residence with Melvin Jacobs at
1.7 miles in the SSE sector.

[ Replace John Welch residence with P. Anderson and J.
Falbe at 1.6 miles in the WNW sector.

Garden Census

a. 134 gardens within 5 miles were located in the 16
scctors surrounding CPS of which 66 psoduced broad leaf
vegetation and were greater than 50 m“. Specifically
broad leaf vegetation was identified for this report.
Other crops growh in the area are as follows.

beans cabbage sweetcorn lettuce
zucchini potatoes tomatoes squash

swiss chard peas broccoli pepper

spinach cauliflower onions radishes
cucumbers strawberries carrots melons
asparagus okra cantaloupe rhubarb
turnips pumpkins beets garlic
horseradish eggplant kohlrabi sweet potatoes
b. Changes in census locations for the nearest garden

identified in 13 of the 16 sectors are shown below:

Sector = 1991 Census Location

NNE 2.0 miles (J. Spencer) 0.9 miles (T. Brown)
NE 3.2 miles (J. Larry) 3.2 miles (T.
Morton)
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SE

SSW

SW

WEW

NW

NNW

2.7 miles (S. Rhodes, 2.5 miles ( D.

S. Richards, and Whitehead)

T. Dodd)

2.4 miles (J. Bratcher 2.4 miles (J.

and R. Dyer) Bratcher)

4.9 miles (J. Pearl) No garden within 5
miles

3.8 miles (C. Utterback) 4.0 miles (S.
Martin)

3.5 miles (H. Colliver, 3.2 miles (L. Sugg)

R. Trumel, and J.

Daniel)

4.0 miles (R. Peverly) 3.3 miles (K. Lane)

3.3 miles (S. Ferguson) 2.2 miles (G.
Thomason)

2.1 miles (R. Kuntz) 2.9 miles (J.
McNees)

4.8 miles (E. Thorp) 0.8 miles (P.
Stapleton)

2.8 miles (M. Sheagan 1.8 miles

M. Thorp) {B.Rodrick)

4.4 miles (L. Hickman) 2.3 miles (G. Cope)

3.0 Livestock/Dairy

a.

b.

Goats were identified in the SSW sector at 3.5 miles

The goats in the SSW sector at 3.5 miles are being
milked for human consumption. No milk cattle were
identified.

Identified over 567 head of cattle of which 236 were
cows, 203 were calves, 55 were steers, 12 were bulls
and 61 were heifers. The cattle were used for nursing
{(nursing of calves) and were being used for meat
production (both own use and to be sold at sale barns).
There were over 30,655 other farm animals identified:
the predominant species being chickens, hogs, sheep,
goats and turkeys.
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d.

ENE

SSE

SW

NNW

4.6 miles (J. C. Swiggart)

3.1 miles (A. Strange)

2.6 miles (H. Thrasher)

3.3 miles (K. Lane)

4.8 miles (E. Thorp)

None identified

3.9 miles (P. Toohill)
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Changes in the census location for nearest livestock
were identified in 7 of the 16 sectors and are shown in
the followiny talle.

Sector 1291 Census location

1992 Census Location

4.6 miles (J. Dawson
and J. C. Swiggart)

None identified

2.7 miles (A.
Atteberry)

3.5 miles (R.
Issaac)

2.8 miles (R. Kuntz)

2.2 miles (W.
Basting)

None identified
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1.0

GENERATION INFOEMATION
PREFACE

The Clinton Power Station OFFSITE DOSE CALCULATION MANUAL {CPS-ODCM)
provides the methodologies and parameters to be used by Illinois
Power Company (IPC) to assure compliance with the radiocactive
effluent dose limitations stated in 10CFR20, 10CFRS50 Appendix A
(GDCS0 and 64), 10CFRSO Appendix I, and 40CFR1%0.

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

Changes to the CPS-ODCM shall be provided in the SEMIANNUAL
RADICACTIVE RELEASE REPORT.

Definitions

The following terms are defined so that uniform interpretation of
requirements of this manual may be achieved. The defined terms

appear in capitalized type and shall be applicable throughout this
manual.

CHANNEL CALIBRATION

1.1.1 A CHANNEL CALIBRATION shall be the adjustment, as necessary,
of the channel output such that it responds with the necessary range
and accuracy to known values of the parameter which the channel
monitors. The CHANNEL CALIBRATION shall encompass the entire
channel including the sensor and alarm and/or trip functions, and
shall include the CHANNEL FUNCTIONAL TEST. The CHANNEL CALIBRATION
may be performed by any series of sequential, overlapping or total
channel steps such that the entire channel is calibrated.

CHANNEL CHECK

1.1.2 A CHANNEL CHECK shall be the gualitative assessment of
channel behavior during operation by observation. This
determination shall include, where possible, comparison of the
channel indication and/or status with other indicatiens and/or
status derived from independent instrument channels measuring the
same parameter.

CLINTON=~1 1=1 Rev.6-12/89
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CHANNEL FUNCTIONAL TEST
1.1.3 A CHANNEL FUNCTIONAL TEST shall be: <r
a. Analog channels - the injection of a simulated signal into the

channel as close to the sensor as practicable to verify
OPERABILITY, including alarm and/or trip functions and channel
failure trips.

b. Bistable channels - the injection of a simulated signal into
the sensor to verify OPERABILITY including alarm and/or trip
functions.

The CHANNEL FUNCTIONAL TEST may be performed by any series of
sequential, overlapping or total channel steps such that the entire
channel is tested.

FREQUENCY NOTATION

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

GASEOUS RADWASTE TREATMENT SYSTEM

1.1.5 A GASEOUS RADWASTE TREATMENT SYSTEM is any system designed
and installed to reduce radicactive gasecus effluents by collecting
primary coolant system offgases from the main condenser evacuation
system and providing for delay or holdup for the purpose of reducing
the total radiocactivity prior to release tc the environnment.

MEMBER(S) OF THE PUBLIC

1.1.6 MEMBER(S) OF THE PUBLIC shall include all persons who are not
occupationally associated with the plant. This category does not |
include employees of the licensee, its contractors or vendors. Also
excluded from this category are persons who enter the site to
service equipment or to make deliveries. This category does

include persons whc use portions of the site for recreational,
occupational or other purposes not associated with the plant.

QOPERABLE - OPERABILITY

|
1.1.7 A system, subsystem, train, component or device shall be
CPERABLE cr have OPERABILITY when it is capable of performing its
specified function(s) and when all necessary attendant
instrumentation, controls, electrical power, cooling or seal water,
lubrication or other auxiliary equipment that are reguired for the |
system, subsystem, train, component or cdevice to perform its
function(s) are also capaple of performing their related support
function(s).

|
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REMEDIAL REQUIREMENT

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

SITE BOUNDARY

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

SOURCE CHECK

1.1.10 A SOURCE CHECK shall be the gualitative assessment of
channel response when the channel sensor is exposed to a socurce of
increased radiocactivity.

UNRESTRICTED AREA

1.1.11 An UNRESTRICTED AREA shall be any area at or beyond the SITE
BOUNDARY access to which is not controlled by the licensee for
purposes of protection of individuals from exposure to radiation and
radiocactive materials or any area within the SITE BOUNDARY used for
residential quarters or for industrial, commercial, institutional,
and/or recreational purposes (see Figure 2.1-1).

VENTILATION EXHAUST TREATMENT SYSTEM

1.1.12 A VENTILATION EXHAUST TREATMENT SYSTEM is any system
designed and installed to reduce gaseous radiociodine or radiocactive
material in particulate form in effluents by passing ventilation or
vent exhaust gases through charcoal adsorbers and/or HEPA filters
for the purpose of removing iodines or particulates from the gasecus
exhaust stream prior to the release to the environment. Such a
system is not considered to have any effect on noble gas effluents.
Engineered Safety Feature (ESF) atmospheric cleanup systems are not
considered to be VENTILATION EXHAUST TREATMENT SYSTEM compcnents.

The following systems are designated VENTILATION EXHAUST TREATMENT

SYSTEMS:
1) Machine Shop HVAC (VJ)
2) Laboratory HVAC (VL)

3) Drywell Purge (VQ)
4) Radwaste Bldg HVAC (VW)

CLINTON-1 1=3 Rev.6-12/89
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1.2 General Operation Requirements

1.2.1 Compliance with the Operation Requirement contained in the
succeeding requirements is required during the conditions specified
therein; except that upon failure to meet the Operation Reguirement,
the associated REMEDIAL REQUIREMENT shall be met.

1.2.2 Noncompliance with a requirement shall exist when the
requirements of the Operation Requirement are not met and the
associated REMEDIAL REQUIREMENT(s) is not met within specified tine
limits or intervals.

1.3 General Surveillance Requirements

1.3.1 Surveillance Reguirements shall be met during the applicable
conditions specified in and for the associated Operation Regquirement
unless stated in the individual Surveillance Requirement.

1.3.2 Each Surveillance Requirement shall be performed within the
specified time interval with a maximum allowable extension not to
exceed 25 percent of the specified surveillance interval.

1.3.3 Failure to perform a Surveillance Regquirement within the
specified time interval shall constitute a failure to meet the
OPERABILITY requirements for a Operation Requirement. Surveillance
requirements do not have to be performed on inoperable eguipment.

1.3.4 Entry into a specified system operating mc'e shall not be
made unless the Surveillance Requirement(s) associated with the (’
Operation Requirement have been performed within the applicable
surveillance interval or as otherwise specified.

CLINTON~-1 1-4 Rev.8-7/91
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DENTS
Introduction

Liquid radwaste effluent released from CPS will meet 10CFR20
concentration limits at the point of discharge to the unrestricted
area shown in Figure 2.1-1. This design and operation objective
will be achieved at all times. Actual discharges of liquid radwaste
effluent will occur on a batch basis and the average concentration
at the point of discharge will normally be only a small percentage
of the allowed limits. Refer %o Clinton USAR Section 11.5 for a
description of radiation monitoring, sampling and effluent control
systems.

Cumulative guarterly dose contributions due to radicactive effluents
released to the unrestricted area will be determined once every 31
days using NUREG-0133 and Regulatory Guide 1.109 methodology and
parameters. »

This monitoring subsystem measures liquid radwaste effluent
radicactivity prior to the effluent joining plant service water and
circulating water dilution streams. A high radicactivity signal
from this gamma scintillation detector automatically terminates the
liquid radwaste effluent release. The liquid radwaste effluent
flow, variable from 10~60 GPM or 50-300 GPM, combines with Plant
Service Water flow (minimum flow approximately 5000 GPM during plant
shutdown periods depending on system locads) and Plant Circulating
Water flow (0-567,000 GPM) in the Seal Well prior to entering the
3.4-mile discharge flume to Lake Clinton (see Figure 2.5-1).

o te Limit
The Operation and Surveillance Requirements pertaining to discharge

of liquid radwaste effluent to the unrestricted area are specified
in Section 2.3.1 as follows.

CLINTON~-1 2=1 Rev.6-12/89
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2.3.1 Ligquid Effluent Concentration - Operation and Surveillance
Requirements

QEERATION REQUIREMENT

The concentration of radicactive material released in ligquid
effluent to UNRESTRICTED AREAS (see Figure 2.1-~1) shall be limited
to the concentrations specified in 10 CFR Part 20, Appendix B, Table
II, Column 2 for radionuclides other than dissolved or entrained
noble gases. For dissolved or entrained 20ble gases, the
concentration shall be limited to 2 x 10™" microcuries/ml total
activity. This requirement applies during all releases via this
pathway.

REMEDIAL REQUIREMENT:

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

SURVEILLANCE REQUIREMENTS

2.3.1.1 Radicactive liquid wastes shall be sampled and analyzed
according to the Sampling and analysis progisam of Table 2.3-1.

2.3.1.2 The results of the radicactivity analyses shall be used in
accordance with the methodology and parameters of Section 2.3.2 to
assure that the concentrations at the point of release are
maintained within the limits of the above Operation Requirement.

CLINTON-1 =2 Rev.6-12/89
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RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

LOWER LIMIT
MINIMUM OF DETECTION
LIQUID RELEASE SAMPLING ARALYSIS TYPE OF ACTIVITY (LLD)‘
TYPE FREQUENCY FREQUENCY ANALYSIS (1Ci/ml)
A. Batch Waste P P
Releage Each Batch Each Batch Principal Gamma 5x10°7
Tanks Emitters®
1-131 1x10°8
P M Dissolved and 1x1073
One Batch/M Entrained Cases
(Gamma Emitters)
P Q H-3 1x10°3
Each Batch Coapositcd
Gross Alpha 1x10°7
P Q $r-89, Sr-90 sx10° 8
Each Batch Conposit:ed
Fe-55 1x10°8
CLINTON-1 2=3 Rev.6-12/89
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8The LLD is defined, for purposes of these requirements, as the
smallest concentration of radiocactive material in a sample that will
yield a net count, above system background, that will be detected
with 55% probability with only 5% probability of falsely concluding
that a blank observation represents a "real" signal.

For a particular measurement system, which may include radiochemical
separation:
4.66 sp
LLD =

ExVx2.22 x 10% x ¥ x exp (732%)

Where:

LLD is the "a priori" lower limit of detectinn as defined above, as
microcuries per unit mass or velume,

Sp is the standard deviation of the background counting rate or of
the counting rate of a blank sample as appropriate, as counts per
minute.

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

2.22 x 10% is the number of disintegrations per minute per
microcurie,

Y is the fractional radiochemical yield, when applicable,

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

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

Typical values of E, V, Y and at should be used in the calculation.
It should be recognized that the LLD is defined as an 2 priori (before

the fact) limit representing the capability of a measurement system and

not as an a3 posteriori (after the fact) limit for a particular
measurement.
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TABLE 2.3-1 (Continued)
RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

TABLE NOTATIONS (Continued)

PA batch release is the discharge of liquid wastes of a discrete voclume.
Prior to sampling for analyses, the tank is isolated from all inputs and
recirculated a minimum of two tank volumes at which time a sample is
obtained for isotopic analysis.

“The principal gamma emitters for which the LLD requirement applies
include the following radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-653,
Mo-99, Cs~-134, Cs-137, and Ce-141. Ce=-144 shall also be measured, but
with an LLD of 5 x 10-®. This list does not mean that only these
nuclides are to be detected and reported. Other gamma peaks that are
measurable, together with those of the above nuclides, shall alsc be
analyzed and reported in the Semiannual Radicactive Effluent Release
Report pursuant to Technical Specification 6.9.1.7 in a format
outlined in Regulatory Guide 1.21, Appendix B, Revision 1, June 1974.

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

CLINTON-1 2+5 Rev.8-7/91
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2.3.

CLINTON-1

2

To comply with the above requirements, setpoints will be
calculated to assure that Seal Well concentrations do not
exceed 10CFR20, Appendix B, Table II, Column 2 values at any

time.

Ligquid Radwaste Discharge PRM Setpoints

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

—cf < Cumpc (1)
r+ ft
Cyqpe = the effluent concentration limit

(Section 2.3.1) implementing 10CFR20
for the site, corresponding to the
specific mix of radionuclides in

the effluent stream being considered,
in xCi/ml

c = the setpoint, in uwCi/ml, of the
radicactivity monitor measuring the
radiocactivity concentration in the effluent
line prior to dilution and subseguent
release; the setpoint is inversely
proporticnal to the veolumetric flow of the
effluent line and proportional to the
velumetric flow of the dilution stream(s)
plus the effluent strean.

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

f = The liquid radwaste discharge flow setpoint

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

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

2.3.2

ZjC

where

where

CLINTON~-1

el

i

ZaCa

IgCsg

DF =

zC

The isotopic concentration for a ligquid radwaste tank

to be discharged is obtained from the sum of the -
measured concentrations as determined by the analyses (r
required in Table 2.3-1:

- :‘qu‘.’XaCa*’zsCs*'CT*CFe ' }lCi/nl ( 2 )

= The sum of concentrations Cg of each

measured gamma emitter g (including I-131)
observed by gamma spectroscopy of the waste sample,
pCi/ml.

= The sum of concentrations Cy of alpha emitters (a)
in liquid radwaste as measured in the most current
QUARTERLY composite discharge tank sample, uCi/ml.

= The sum of concentrations Cg of Sr-89/Sr-90 in liquid
radwvaste as observed in the most current QUARTERLY
composite discharge tank sample, pCi/ml.

= The measured concentraticn of H-3 in liquid radwaste
as determined from analysis of the most current
QUARTERLY composite discharge tank sample, wCi/ml.

= The measured concentration of Fe~55 in liquid 1
radwaste as observed in the most current QUARTERLY (
composite discharge tank sample, uCi/ml.

The measured radionuclide concentrations are used to
calculate a DILUTION FACTOR (DF) which is eguivalent to
the ratio of total dilution flow rate to liquid
radwaste tank effluent flow rate reqguired to assure
that the limiting concentrations of 10CFR20, Appendix
B, Table II, Column 2 are met at the point of discharge
to the unrestricted area.

SF [ ZC§ , dimensionless (3)

MPCi

SF [ ECg + }:CQ + ECS + CT - CFe ]

Mpcy ®MPC, SMPCg MPCy MPCpe

= The measured concentrations Cq+ Car Cgr Cep»

Cre as defined in equation (2), wCi/ml.

o~
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MPCy = The limitiag concentration o{ the corresponding
radicnuclide MPC MPC,, MPC MPCqp, MPCyp from
10CFR20, Appendi® B, Table IT, Column 2, gCi/ml.

For dissolved or entrained noble gases, the
concentration shall be limited to 2E-04 uCi/ml total
activity.

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

F0:3:3 The maximum permissible liquid radwaste tank effluent flow
rate, Fi,.y, is calculated by the following equation:
Ftank = 0.9 (Fdil . ftank), VOlume/time (4)
DF
where

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

feank = Maximum expected liquid radwaste tank effluent flow
rate, volume/time

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

DF = The DILUTION FACTOR calculated by equaticn (3),
dimensionless

Equation (4) is valid only for DF>1; for DF<l, the ligquid
radwaste tank effluent concentration meets the limits of

10CFR20 without dilution and therefore Frank Bay assume any
value not to exceed discharge pump capacity.

2.3.2.4 The liquid radwaste discharge PRM setpoint may now be
specified based on the values of ;¢ (Eg.2) and F¢
(Eq.4) which were determined to provide compliance w& h
the concentration limits of 10CFR20, Appendix B, Table
II, Column 2. The monitor response is primarily a gamma
response and the actual setpoint is therefore based on

{Eg.2). The monitor setpoint, in counts per

min%te (cpm), which corresponds to the particular
setpoint concentration, Cy, is determined based on
monitor calibration data or operational data which
correlates monitor response to sample analyses
associated with the actual liquid radwaste discharged.
The second method is considered valid only if the
integrity of laboratory methods of determinaticn are
proven more accurate than the monitor data.

CLINTON-1 2~8 Rev.6-12/89



The set point concentration, Cy, is obtained by the
following eguation:

Cy = (Feanx) BgCgs #Ci/ml (5)
fact
where
face = The actual liquid radwaste

effluent flow rate, volume/time

If (Feank/fact)21, the value obtained for Cy is used to
determine the monitor setpoint above background,
ccpm, from either of the two methods described above.
In the case where (?tank/tact)<1' no release may be
made using the existing discharge parameter values

(DF, Ftank, fact)'

The setpoint concentration is conservative, even if
Fea is attainable, since the calculated flow rate
conggins the SAFETY FACTOR, dilution flow rate and
liguid radwaste tank effluent flow rate margins

To prevent spurious alarms, revise the Plant Service (
Water Effluent PRM setpoint to coincide with the ‘
setpoint concentration, Cy, calculated by equation (5).
This setpoint is valid on?y during periods of actual
liquid radwaste discharges.

2-9 Rev.6-12/89
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2.3.3

CLINTON-1

a S i W int

Plant service water effluent continuously releases to the Seaxn
Well where it mixes with circulating water effluent (if present
prior to entering Lake Clinton via the 3.4 mile discharge flume
The plant service water effluent is not considered a radiocactiv
discharge pathway unless liquid radwaste discharges are in
progress or any service water cocling load heat exchanger has
been detected as failed. To ensure that Plant Service Water
intersystem leakage has not occurred, weekly Service Water
effluent grab samples will be obtained (when in service) and
analyzed to determine the identity and quantity of principal
gamma-emitting radionuclides. In addition, a gquarterly
composite of positive grab samples will be analyzed to determin
the quantity of H-3, Sr-89, Sr-90, Fe-55 and gross alpha specie
released. The analytical Lower Limit of Detection (LLD) for
these analyses are specified in Table 2.23-1.

If the weekly grab sample analysis indicates the absence of
contamination above background, the Plant Service Water effluen
PRM setpoint should be established as close to background as
practical to prevent spurious alarms, and yet assure an alarm
should an inadvertent release occur

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

. | Perform section 2.3.2.2, solving equation (3) for DF

using the appropriate values in the concentration term
from the grab sample analysis.

.2 A modified dilution factor, DF,, must be determined so

that available dilution flows may be apporticned among
simultaneocus discharge pathways. The modified dilution
factor is defined as: :

DF, = DE (6}
Fa

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

Z (Fp)p =1 (7) ’

and where n = the number of liquid discharge pathways fo
whicu DF 21 and which are planned for simultaneous
release. For simplicity, F, may be assigned the value
1/n. Calculate F..., in equation (4) by substituting th
value of DF,_, for 5? and perform the calculation specifie
in section g.3.2.4 to determine flow rate and PRM
setpoints.

£2=11 Rev.6-12/89
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2.3.4

CLINTON~1

Shutdown Service Water (SX) Effluent PRM Setpoints

Shutdown Service Water, when initiated, is a potential
continuous radiocactive discharge pathway to the Ultimate Heat
Sink (UHS) (see Figure 2.5-2). The SX effluent is not
considered a radicactive discharge pathway unless any SX cooling
lcad heat exchanger has been detected as failed. SX effluent
sampling, analysis and setpoint establishment will be performed
as discussed for the Plant Service Water system in Section
23,

Fuel Poocl Heat Exchanger Service Water Effluent PRM Setpoints

The Fuel Pool Heat Exchanger Service Water is normally supplied
by the Component Cocling Water (CCW) system (a closed loop
system). The CCW system rejects heat loads to the Plant Service
Water system where intersystem leakage would be detected as
described in section 2.3.3. The Fuel Pool Heat Exchanger
Service Water effluent is considered a potential radiocactive
discharge pathway when SX replaces CCW as the heat sink for the
fuel pool heat exchangers. To account for a potential batch
release of CCW radiocactivity to the Ultimate Heat Sink via SX,
CCW will be sampled and analyzed as discussed in section 2.3.3.
The analysis results will then be used to establish Fuel Pool
Heat Exchanger Service Water PRM and flow rate setpoints
following Section 2.3.3.1 and 2.3.3.2 methodology.

Any releases of radioactivity to the environment from the Plant
Service Water (except during liquid radwaste discharges),
Shutdown Service Water cor Fuel Pool Heat Exchanger Service Water
Systems are considered abnormal events. Such events will be
accounted for as unplanned releases in the SEMIANNUAL
RADIOACTIVE EFFLUENT RELEASE REPORT.

2-12 Rev.6-12/89



The Operation and Surveillance Requirements concerning 10CFRS50,
Appendix I Release Limits are specified in section 2.4.1 as follows.
Dose calculations for ensuring compliance with these limits are
discussed in section 2.4.2.

2.4.1 10CFRS0, Appendix I Release Rate Limits - Operation and Surveillance
Requirenments

QRERATION REQUIKEMENT

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

a. During any calendar quarter to less than or equal to 1.5 mrems tc the
total body and tc less than or equal to 5 mrems to any organ, and

bB. During any calendar year to less than or egual to 3 mrems to the total
body and to less than or equal to 10 mrems to any organ.

This requirement applies at all times.
REMEDIAL REQUIREMENT:

a. With the calculated dose from the release of radicactive materials in
liguid effluents exceeding any of the above limits, prepare and subm
to the Regional Administrator of the Regional Office of the NRC with
30 days a Special Report that identifies the cause(s) for exceeding
the limit(s) and defines the corrective actions that have been taken
to reduce the releases and the proposed corrective actions to be take
to assure that subsequent releases will be in compliance with the
above lirits.

SURVEILLANCE REQUIREMENTS

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

CLINTON~-1 2=12 Rev.6-12/89
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2‘4.2

2.4.2‘1

where

CLINTON-1

Discussion

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

Dj - Zi Aij lx:ZlAtl Cilrl, mrem (8)

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

The length of the 1lth release time period over which
Cs;q and F, are averaged for liquid releases, hours

Ligquid Radwaste Tank Volume/Liguid Radwaste
Discharge Flow Rate

The average concentration of nuclide i in undiluted
liquid effluent during release period at, for any
ligquid release, uCi/ml

The near field average dilution factor for Cy; during
any liquid effluent release, dimensionless. fined as
the ratic of the average undiluted liquid radwaste flow
during the release, to the product of the average flow
from the discharge structure (during the reporting
period, i.e., gquarter or year) to the unrestricted
receiving water and 2

Average Undiluted Liguid Waste Flow (9)

(Average Discharge Structure Flow)2

The applicable dilution factor for Lake Clinton,
dimensionless

1.0

The composite ingestion dose commitment factor for the
total body or critical organ of an ADULT for
radionuclide i, mrem/hr per wCi/ml

K, U, + UgBF; DF; (10)

Dy
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CLINTON-1

where

Ko = A units conversion factor, 1.14E+05 pCi-ml-yr/uCi- (f
liter-hr

= (1.0E+06 pCi/uCi) (1.0E+03 ml/liter)
8760 hr/yr

Uy, ='Annual water consumption by the maximum adult, 0
liter/yr

Dy = Dilution factor from the near field area to the nearest
potable water intake, 1.0

Ug = Adult fish consumption rate, 21 kg/yr (Table E-5 of

Regulatory Guide 1.109)

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

DF4 = Adult ingestion dose conversion factor for radionuclid
i, total bedy or critical organ, mrem/pCi (Table 2.4-3
taken from Table E-11 of Regulatory Guide 1.109)

Table 2.4-1 contains values for Aij as calculated by eguation
(10) .

The gquarterly limits specified in the OPERATION REQUIREMENT at('
the beginning of this section represent one-half of the annual
design objective of Section II.A of 10CFR50, Appendix I.

2~15 Rev.6-12/89 }
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TABLE 2. 4-1

ADULT INGESTION DOSE COMMITMENT FACTORS - Aijg

(mrem/hr per uCi/ml)

H-2 NO DATA 2.26E-01 2.26E-01 2.26E-01 2.26E-01 2.26E-01 2.26E-01
c-14 3.12E+04% 6. 24E+03 6.24E+03 6.24E+03  6.24E+03 6.24E+03 6.24E+03
-24 4. 06E+02 4.06E+02 4 .06E+02 4.06E+02 4 .06E+02 4.06E+02 4. 06E+02
pP-32 1.39E4+06 B8.62E+04 S5.36E+04 NO DATA NO DATA NO DATA 1.56E+05
-51 NO DATA NO DATA 1.27E+00 7.60E-01 2.80E-01 1.6BE+00 3.20E+02
-54 NO DATA 4.37E+03 8.34E+02 NO DATA 1.30E+03 NO DATA 1.34E+04
-56 NO DATA 1.10E+02 1.95E+01 NO DATA 1.40E+02 NO DATA 3.51E+03
FE-55 6.57TE+02 4.54E+02 1.06E+02 NO DATA NO DATA 2.53E+02 2.60E+02
FE-59 1.04E+03 2.44E+03 9.34E+02 NO DATA  NO DATA 6.BlE+02 8.13E+03
LO- 58 NO DATA 8.90E+01 2.00E+02 NO DATA NO DATA NO DATA 1.80E+03
b0- 60 NO DATA 2.56E+02 S.64E+02 NO DATA NO DATA NO DATA 4. BOE+03
§1-63 3.11E+04 2.1SE+03 1.04E+03 NO DATA NO DATA NO DATA 4. 49E+02
§1-65 1.26E+02 1.64E+01 7.48E+00 MO DATA NO DATA NO DATA 4.16E+02
U - 64 NO DATA 9 97E+00 &4 .67E+00 NO DATA 2.51E+01 NO DATA B.48E+02
IN-65 2.31E+04 7.36E+04 3.33E+04 NO DATA  &4.92E+04 NO DATA 4 . 6LE+04
IN-69 4.92E+01 9.42E+01 6.55E+00 NO DATA 6.12E+01 NO DATA 1.41E+01
-83 NO DATA NO DATA 4. 03E+01 NO DATA  NO DATA NO DATA 5.81E+01
-84 NO DATA NO DATA 5.23E+01 NO DATA NO DATA NO DATA 4.10E-04
-85 NO DATA NO DATA 2.15E+00 NO DATA RO DATA NO DATA “LT E-15%=
-86 NO DATA 1.01E+05 &.70E+04 NO DATA NO DATA NO DATA 1.99E+04
-88 NO DATA 2.B9E+02 1.53E+02 NO DATA NO DATA NO DATA 4.00E-09
-89 NO DATA 1.92E+02 1.35E+02 NO DATA NO DATA NO DATA 1.11E-11
-89 2.21E+04 NO DATA 6€.34E+02 NO DATA NO DATA NO DATA 3.54E+03
R-90 5.43E+05 NO DATA 1.33E+05 NO DATA  NO DATA NO DATA 1.57E+04
JR-91 4. 06E+02 NO DATA 1.64E4+01 NO DATA  NO DATA NO DATA 1.94E+03
IR-92 1.54E402 Nu DATA 6.67E+00 NO DATA NO DATA NO DATA 3.05E+03
Y-90 5.75E-01 NO DATA 1.54E-02 NO DATA NO DATA NO DATA &.10E+03
PLINTON~1 2-16 Rev.5-2/89
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TABLE 2.4-1 (continued)
ADULT INGESTION DOSE COMMITMENT FACTORS - Ay

{(mrem/hr per uCi/ml)

Y-91lm S5.43E-03 KO DATA 2.10E-04 NO DATA NO DATA NO DATA 1.60E-02
Y-91 §.42E+00 NO DATA 2.25E-01 NO DATA NO DATA NO DATA &4.64E+03
Y-92 5.05E-02 NO DATA 1.4BE-03 NO DATA NO DATA NO DATA B.84E+02
Y-93 1.60E-01 NO DATA 4 .42E-03 NO DATA NO DATA NO DATA 5.0BE+03
ZR-95 2.40E-01 7.6%E-02 5.20E-02 NO DATA 1.21E-01 NO DATA 2.44E+02
ZR-97 1.32E-02 2.67E-03 1.22E-03 NO DATA 4.04E-03 NO DATA 8.28E+02
NB-85 4 4LB6E+02 2.48E+02 1.33E+02 NO DATA 2.45E+02 NO DATA 1.51E+06
MO-99 NO DATA 1.03E+02 1.96E+01 NC DATA 2.33E+02 NO DATA 2.39E+02
TC-99m 8.86E-03 2.50E-02 3.19E-01 NO DATA 3.80E-01 1.23E-02 1.4BE+01
TC-101 9.11E-03 1.31E-02 1.2SE-01 NO DATA 2.36E-01 6.70F-03 3.94E-14
RU-103 & .42E+00 NO DATA 1.90E+00 NO DATA 1.69E+01 NO DATA 5.18E+02
RU-105 3.68E-01 NO DATA 1.45E-01 NO DATA 4.76E+00 NO DATA 2.25E+02
RU-106 6.57E+01 NO DATA B.32E+00 NO DATA 1.27E+02 NO DATA 4.25E+03
AG-110m NRO DATA NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
TE-125m 2.57E+03 9.28E+02 3 .43E+02 7.70E+02 1.04E+04 WO DATA 1.02E+04
TE-127m 6.47E+03 2.31E+03 7.89E+02 1.65E+03 2.63E+04 NO DATA 2.17E+04
TE-127 1.05E+02 3.77E+01 2.28E+01 7.79E+01 &.2BE+02 ©NO DATA 8.30E+03
TE-129m 1.10E+0&4 4 .10E+03 1.74E+02 3.7BE+03 4.59E+04 NO DATA 5.54E+0&
TE-129 3.00E+01 1.13E+01 7.31E+00 2.30E+01 1.26E+02 - NO DATA 2.26E+01
TE-131m 1.65E+03 B.09E+02 6.74E+02 1.28E+03 8.19E+03 ©NO DATA 8.03E+04
TE-131 '1.88E+01 7.87E+00 5.9S5E+00 1.55E+01 8,.25E+01 NO DATA 2.67E+00
TE-132 2.41E+03 1.56E+03 1.45E+03 1.72E+03 1.SOE+04 NO DATA 7.37E+04
1-130 2.71E+01 7.99E+01 3.15E+01 6.78E+03 1.25E+02 RO DATA 6.8BE+0l
1-131 1.49E+02 2.13E+02 1.22E+02 6.99E+04 3.66E+02 NO DATA 5.63E+01
1-132 7.28E+00 1.958+01 6.81E+00 6.81E+02 3.10E+01 NO DATA 3.66E+00
1-133 S.09E+01 8.85E+01 2,.70E+01 1.30E+04 1.54E+02 NO DAlA 7.96E+01
1-134 3.80E+00 1.03E+01 3.69E+00 1.79E+02 1.64E+01 NO DATA 9.00E-03
CLINTON~1 2~17 Rev.5-2/89
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IABLE 2.4-]1 (conmtinued)
ADULT INGESTION DOSE COMMITMENT FACTORS - Agy

- g el e B

u (mrem/hr per uCi/ml)
LUNG Sl-11l

1-135 1.59E+01 &.16E+01 1.53E+01 2.74E+03 6.67E+01 NO DATA &.70E+01 |
CS-134 2.97E+05 7.07E+0S 5.78E+0S NO DATA 2.29E+05 7.60E+04 1.24E+04 ,
CS-136 3.11E+404 1.23E+05 8.B4LE+04 NO DATA 6.B4E+04 9.37E+03 1.40E+04
CS-137 3.B1E+05 5.21E+05 3.41E+05 NO DATA 1.77E+CS5 5.88E+04 1, 01E+04 :
CS-138 2.64E+02 5.21E+02 2.58E+402 NO DATA 3.83E+02 3.78E+01 2.22E-03 |
BA-139 9.29E-01 6.60E-04 2.72E-02 NO DATA 6.1BE-04 3.75E-04 1.65E+00 :
!
|
BA-140 1.94E+02 2 .44E-01 1.27E+01 NO DATA 8.29E-02 1.40E-01 4.00E+02 !
BA-141 &4.50E-01 3. 40E-04 1.52E-02 NO DATA 3.16E-04 1.93E-04 2.12E-10
BA-142 2 .04E-01 2.09E-04 1.28E-02 NO DATA 1.77E-04 1.1BE-04 2.89E-19
LA-140 1.49E-01 7.53E-02 1.99E-02 ©NO DATA NO DATA NO DATA 5.53E+03 ]|
LA-142 7.65E-03 3.48E-03 8.66E-04 NO DATA NO DATA NO DATA 2.54E+01 l
CE-141 2.24E-02 1.51E-02 1.72E-03 NO DATA 7.03E-03 NO DATA 5.78E+01
CE-143 3.94E-03 2.92E+00 3.23E-04 NO DATA 1.28E-03 NO DATA 1.09E+02 |
CE-144 1.17E+00 &4 .BBE-01 6.26E-02 NO DATA 2.89E-01 NO DATA 3.94E+02 :
PR-143 5.50E-01 2.20E-01 2.72E-02 NO DATA 1.27E-01 ©NO DATA 2.41E+03
|
PR-144 1.80E-03 7.47E-04 9.14E-05 NO DATA 4.21E-04 NO DATA 2.59E-10
ND-147 3.76E-01 4.34E-01 2.60E-02 NO DATA 2.54E-01 NO DATA 2.0BE+03
W-187 2.95E+02 2.47E+02 B8.63E+01 NO DATA NO DATA NO DATA 8.09E+04

NP-239 2.B4E-02 2.B0E-03 1.54E-03 NO DATA 8.72E-03 NO DATA 5.74E+02

* 3,12 x 104
#* Less than 10-15

|
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IABLE 2.4-2
BIOCACCUMULATICON FACTORS

-BF;

(pCi/kg per pCi/liter)

FRESHWATER
ELEMENT B 5 ¢ | —
R 9.0E-01
C 4 .6E+03
Na 1.0E+02
¥ 3.0E+03
cr 2.0E+02
Mn 4.0E+02
Fe 1.0E+02
Co 5.0E+01
Ni 1.0E+02
— +
Zn 2.0E+03
Br 4.2E+02
Rb 2.0E+03
Sr 3.0E+01
4 <+
Zr 3.3E+00
Nb 3.0E+04
Mo 1.0E+01
y \ "] 1.5E+01
—Ru 1.0E+01
Rh 1.0E+01
Te 4.0E+02
I 1.5E+01
Cs 2.0E+03
—B2a 4.0E+00
La 2.5E+01
Ce 1.0E+00
Pr 2.5E+01
Nd 2.5E+01
W 1.2E+03
Np 1.0E+01
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TABLE 2. 4-3

ADULT INGESTION DOSE FACTORS -DFy

(mrem/pCi ingested)

BUCLIDE __DONE LIVER T BODY  THYROID  KIDNEY  LUNG _ GJ-LLI

H-3 NO DATA 1.05E-07 1.05E-07 1.05E-07 1.05E-07 1.05E-07 1.05E-07
C-14 2.84E-Q06* 5 68E-07 5.6BE-07 5.68E-07 5.68BE-07 5.68E-07 5.68E-07
NA-24 1.70E-06 1.70E-06 1.7CE-06 1.70E-08 1.7CE-06 1.70E-06 1.70E-06
P-32 1.93E-04 1.20E-05 7.46E-06 NO DATA NO DATA NO DATA 2.17E-05
CR-51 KO DATA NO DATA 2.66E-09 1.59E-08 5.86E-10 3.53E-09 6.69E-07
MN-54 NO DATA 4.57E-06 8.72E-07 NO DATA 1.36E-06 NO DATA 1.40E-05
MN-56 KO DATA 1.15E-07 2.04E-08 NO DATA 1.46E-07 NO DATA 3.67E-06
FE-55 2.75E-06 1.90E-06 &4 43E-07 NO DATA NO DATA 1.06E-06 1.09E-06
FE-59 4 34E-06 1.02E-05 3.91E-06 NO DATA NO DATA 2.85E-06 3.40E-05
CO-58 NO DATA 7.45E-07 1.67E-06 NO DATA RO DATA RO DATA 1.51E-05
CC-60 RO DATA 2.14E-06 4 _.72E-0& RO DATA NO DATA NO DATA 4 . 02E-05
NI-63 1.30E-04 9.01E-06 4. 36E-06 NO DATA NO DATA , NO DATA 1.BBE-06
N1-65 5.28E-07 6.8B6E-08 3.13E-08 NO DATA RO DATA NO DATA 1.74E-06
CU-64 RO DATA 8.33E-08 3.91E-08 NO DATA 2.10E-07 NO DATA 7.10E-06
ZN-65 4 B4E-D6 1.54E-05 6.96E-086 RO DATA 1.03E-05 NO DATA 9.7CE-06
IN-69 1.03E-08 1.97E-08 1.37E-09 KO DATA 1.2BE-08 NO DATA 2.96E-09
BR-83 NO DATA NO DATA 4. 02E-08 NO DATA NO DATA NO DATA 5.79E-( °
BR- B4 NO DATA NO DATA 5.21E-08 NO DATA NO DATA NO DATA 4.09E-13
BR-85 NO DATA RO DATA 2.14E-09 NO DATA NO DATA RO DATA LT E-24%%
RB-86 NO DATA 2.11E-05 9.83E-06 NO DATA RO DATA NO DATA 4.16E-06
RB-88 NO DATA 6.05E-08 3.21E-08 NO DATA NC DATA NO DATA 8.36E-19
RB-89 NO DATA 4 _01E-08 2.82E-08 RO DATA NO DATA NO DATA 2.33E-21
SR-89 3.08E-04 NO DATA 8.B4E-06 NO DATA NO DATA NO DATA 4&.94E-05
SR-92 7.58E-03 NO DATA 1.86E-03 NO DATA RO DATA NO DATA 2.19E-04
SR-91 5.67E-06 RC DATA 2.29E-07 NO DATA NO DATA NO DATA 2.70E-05
SR-92 2.15E-06 RO DATA 9.30E-08 NO DATA NO DATA NO DATA 4.26E-05
¥-90 9.62E-09 NO DATA 2.58BE-10 NO DATA RO DATA NO DATA 1.02E-04
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ADULT INGESTION DOSE FACTORS - DFy
{nrem/pCi ingested)

BUCLIDE __ BONE _ LIVER ~ T.BODY  THYROID KIDNEY _ LUNG CI-1L1
Y-91lm 9.09E-11 NO DATA 3.52E-12 NO DATA NO DATA NO DATA 2.67E-10
Y-91 1.41E-C7 NO DATA 3.77E-09 NO DATA NO DATA NO DATA 7.76E-05
Y-92 8.45E-10 NO DATA 2.47E-11 NO DATA NO DATA KO DATA 1.4BE-05
Y-93 2_68E-09 NO DATA 7.40E-11 RO DATA NO DATA NO DATA 8.50E-05
ZR-95 3.04E-08 9.75E-09 6.60E-09 NO DATA 1.53E-08 NO DATA 3.09E-05
ZR-97 1.68E-09 3.39E-10 1.55E-10 NG DATA 5.12E-10 NO DATA 1.05E-04
NB-95 6.22E-09 3.46E-09 1.86E-U9 NO DATA 3.42E-09 NO DATA 2.10E-05
MC-99 NO DATA 4.31E-06 8.20E-07 NO DATA 9.76E-06 NO DATA 9_.99E-06
TC-99m 2.47E-10 6.98E-10 B8.89E-09 NO DATA 1.06E-08 3.42E-10 4.13E-07
TC-101 2.54E-10 3.66E-10 3.59E-09 NO DATA 6.59E-09 1.87E-10 1.10E-21
RU-103 1.85E-07 NO DATA 7.97E-08 NO DATA 7.06E-07 NO DATA 2.16E-05
RU-105 1.54E-08 NO DATA 6.08E-09 NO DATA 1.99E-07 NO DATA 9.42E-06
RU-106 2.75E-06 NO DATA 3.4BE-07 NO DATA 5.31E-06 NO DATA 1.78E-04
AG-110m 1.60E-07 1.4BE-07 8.79E-08 NO DATA 2.91E-07 NO DATA 6.04E-05
TE-125m 2.68E-06 9.71E-07 3.59%£-07 8.06E-07 1.09E-05 NO DATA 1.07E-05
TE-127m 6.77E-06 2.42E-06 8.25E-07 1.73E-06 2.75E-05 NO DATA 2.27E-05
TE-127 1.10E-07 3.95E-08 2.3BE-O8 &,15E-08 &4.48E-07 NO DATA 8.68BE-06
TE-12% 1.15E-05 4.29E-06 1.82E-06 3.95E-06 4.BOE-05 NO DATA 5.79E-05
TE-129 3.14E-08 1.1BE-08 7.65E-09 2.41E-08 1.32E-07 NO DATA 2.37E-08
TE-131a 1.73E-06 8.46E-07 7.05E-07 1.34E-06 8.57E-06 NO DATA 8.40E-05
TE-131 1.97E-08 8.23E-09 6.22E-09 1.62E-0C8 B8.63E-08 NO DATA 2.79E-09
TE-132 2.52E-06 1.63E-06 1.53E-06 1.80E-06 1.57E-05 NO DATA 7.71E-05
1-130 7.56E-07 2.23E-06 8.B0E-07 1.89E-04 3.48F-06 NO DATA 1.92E-06
I-131 4.16E-06 5.95E-06 3 .41E-06 1.95E-03 1.02E-05 NO DATA 1.57E-06
1-132 2.03E-07 5.43E-07 1.90E-07 1.90E-03 8.65E-07 NO DATA 1.02E-07
1-133 1.42E-06 2.47E-06 7.53E-07 3.63E-04 4.31E-06 NO DATA 2.22E-06
1-134 1.06E-07 2.8BE-07 1.03E-07 4.99E-06 4.5BE-07 NO DATA 2.51E-10
CLINTON-1 2-21 Rev.5~-2/89
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JABLE 2.4-3 (continued)

ADULT INGESTION DOSE FACTORS - DFy
(nrem/pCi ingested)

1-135 4. 43E-07 1.16E-06 4. 2BE-07 7.65E-05 1.86E-06 NG DATA 1.31E-06
CcS-134 6.22E-05 1.48E-04 1.21E-04 NO DATA &.79E-05 1.59E-05 2.59E-06
. cs-136 6.51E-06 2.57E-05 1.85E-05 NO DATA 1.43E-05 1.96E-06 2.92E-06
€s-137 7.97E-05 1.08E-04 7 .14E-05 NO DATA 3.70E-05 1.23E-05 2.11E-06
CcS-138 5.52E-08 1.09E-07 5.40E-08 RO DATA 8.01E-08 7.91E-09 4.65E-13
BA-139 9.70E-08 6.91E-11 2.84E-09 NO DATA 6.46E-11 3.92E-11 1.72E-07
BA-140 2.03E-05 2.55E-08 1.33E-06 NO DATA 8.67E-09 1.46E-08 0.185305
BA-141 4,.71E-08 3.56E-11 1.59E-09 NO DATA 3.31E-11 2.02E-11 2.22E-17
BA-142 2.13E-08 2.19E-11 1.34E-09 NO DATA 1.85E-11 1.24E-11 3.00E-26
LA-140 2.50E-09 1.26E-09 3.33-10 NO DATA NC DATA NO DATA 9. 25E-05
LA-142 1.28E-10 5.B2E-11 1.45E-11 NO DATA N0 DATA NO DATA 4.25E-07
CE-141 9.36E-09 6.33E-09 7.18E-10 NO DATA 2.94E-09 NO DATA 2.42E-05
CE-143 1.65E-09 1.22E-06 1.35E-10 NO DATA 5.37€-10 NO DATA 4. S6E-05
CE-144 4. BBE-0O7 2.04E-07 2.62E-08 NO DATA 1.21E-07 NO DATA 1.65E-04
PR-143 9. 20E-09 3.69E-09 4 . S6E-10 NO DATA 2.13E-0% NC DATA 4.03E-05
PR-144 3.01E-11 1.25E-11 1.53E-12 NO DATA 7.05E-12 NO DATA 4. 33E-18
ND-147 6.29E-09 7.27E-08 4.35E-10 NO DATA 4 25E-09 RO DATA 3.49E-05
w-187 1.03E-07 8.61E-08 3.01E-08 NO DATA NO DATA NO DATA 2.82E-05
NP-239 1.1%E-09 1.17E-10 6.45E-11 NO DATA 3.65E-1C NO DATA 2.40E-05
* 2.84 X 10708
** Less than 10'2“
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FIGURE 2.5-1

LIQUID RADWASTE TREATMENT SYSTEM
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* Monitors required by Section 2.7
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VICE WATER
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FIGURE 2.5-2
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Fiqure 2.5-3

SOLID RADWASTE SYSTEM
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2.5 Liguid Radwaste Treatment. System

2.5.1 Liquid Radwaste Treatment System - Operation and Surveillance
- Requirements

SFERATION REQUIREMENT

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

REMEDIAL REQUIREMENT:

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

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

2. Action(s) taken to restore the inoperable equipment to
OPERABLE status, and
3. Summary description of action(s) taken to prevent a
recurrence.
SURVEILIANCE REQUIREMENTS

2.5.1.1 Doses due to liguid releases tc UNRESTRICTED AREAS shall be
projected at least once per 31 days in accordance with the methodology
and parameters described in Section 2.4.2.

2.5.1.2 The liquid radwaste treatment shall be demonstrated OPERABLE by
meeting the Operation Requirements of Section 2.3.1 and 2.4.1.
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2.5.2 Temporary Liguid Radwaste Hold-up Tanks

The use of temporary liquid radwaste held-up tanks may occur at CPS. To ('
|comp1y with Technical Specification 3.7.7, the curie limit for liquid |
radwaste stored in such tanks may be calculated using the methodology
presented in Appendix B of NUREG-0133 (BWR-RATAFR code), but limited to
less than or equal to 10 curies, excluding tritium and dissolved or

entrained noble gases.
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2.7.1 Radiocactive Liquid Effluent Monitoring Instrumentation Operation
and Surveillance Regquirements

QPERATION REQUIREMENT

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

REMEDIAL REQUIREMENT:

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

k. With less than the minimum number of radicactive ligquid effluent
menitoring instrumentation channels OPERABLE, comply with the
REMEDIAL REQUIREMENT shown in Table 2.7-1. Restore the inoperable
instruments to OPERABLE status within 30 days and, if unsuccessful,
explain in the next Semiannual Radicactive Effluent Release Report
why the inoperability was not corrected in a timely manner.

SURVEILLANCE REQUIREMENTS

2.7.1.1 Each radiocactive ligquid effluent monitoring instrumentation
control shall be demonstrated OPERABLE by performance of the CHANNEL
CHECK, SOURCE CHECK, CHANNEL CALIBRATION and CHANNEL FUNCTIONAL TEST at
the fregquencies shown in Table 2.7-2.
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. TABLE 2.7-1

BADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

RADIOACTIVITY MONITORS PROVIDING ALARM AND AUTOMATIC
TERMINATION OF RELEASE

a. Liguid Radwaste Discharge Process Radiation Monitor

RADIOACTIVITY MONITORS PROVIDING ALARM BUT NOT PROVIDING
AUTOMATIC TERMINATION OF RELEASE

a. Plant Service Water Effluent Process Radiation Monitor
b. Shutdowr Service Water Effluent Process Radiation Monitor
e Fuel Pcol Heat Exchanger Service Water Radiation Monitor

FLOW RATE MEASUREMENT DEVICES

a, Ligquid Radwaste Effluent Line

b. Plant Service Water Effluent Line
TANK LEVEL INDICATING DEVICES

a. Cycled Condensate Storage

b. Reactor Core Isolation Cooling Storage

*Division I and Division II only.

MINIMUM

CHANNELS REMEDIAL

OPERABLE REQUIREMENT
1(a) 1
1(a) 2
1/Division®(2) 2
1(2) 2
1 3
1 3
1 4
1 4

Rev.6-12/89
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TABLE 2.7-1 (Continued)

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

(a) Channel OPERABILITY shall include the capability of either the Main
Control Room Central Control Terminal (MCR-CCT) or the Radiation
Protection Office Central Contrel Terminal (RP-CCT) to provide the

TABLE NOTATION

alarm status of the applicable radiation monitor channel(s).

REMEDIAL
REQUIREMENT
1

REMEDIAL
REQUIREMENT

REMEDIAL
REQUIREMENT
3

REMEDIAL
REQUIREMENT
4

CLINTON-1

With the number of channels OPERABLE less than required by

REMEDIAL REQUIREMENT

the Minimum Channels OPERABLE requirement, effluent

releases may continue via this pathway provided that prior

to initiating a release:

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

b. At least two technically qualified members of the
Facility Staff independently verify the release rate

and

calculations and discharge line valving:

Otherwise, suspend release of radioactive effluents via

this pathway.

a. With both the MCR-CCT and RP-CCT inoperable perform a(

CHANNEL CHECK using local monitor indication within 8

hours and at least once per 8 hours thereafter.

B. With the monitor otherwise inoperable, effluent

releases via this pathway may continue provided that

at least once per 12 hours, grab samples are

collected and analyzed for radicactivity at a limit
of detection of at least 10 ' uCi/ml.

With the number of channels OPERABLE less than required by

the Minimum Channels OPERABLE regquirement, effluent

releases via this pathway may continue provided the flow
rate is estimated at least once per 4 hours during actual
Pump performance curves generated in place may
be used to estimate flow (All flows diverted from Plant
Service Water must be taken into account when estimating

releases.

flow).

With the number of channels OPERABLE less than reqguired by

the Minimum Channels OPERABLE requirement, ligquid

additions to this tank may continue provided the tank
liquid level is estimated during all liquid additions to

the tank.

Rev.7-2,/91



1. RADIOACTIVITY MONITORS PROVIDING
ALARM AND AUTOMATIC TERMINATION
OF RELEASE

a. Liquid Radwaste Discharge
Process Radiation Monitor
Effluent Line

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

a. Plant Service Water Effluent
Process Radiation Monitor

b. Shutdown Service Water
Effluent Process Radiation
Monitor
c. Fuel Pocl Heat Exchanger
Service Water Radiation
Monitor
3 FLOW RATE MEASUREMENT DEVICES

a. Liquid Radwaste Effluent
Line

b. Plant Service Water
Effluent Line

CLINTON-1

CHANNEL
CHECK

p(5)

(5)

p(5)

p(5)

p(4)

p(4)

SOURCE
CHECK

NA

NA

CHANNEL
CALIBRATION

R(3)

R(3)

R(3)

R(3)

CHANNEL
FUNCTIONAL

P « < -

Q(1)

Q(2)

Q(2)

Q(2)

Rev.6~-12/89



CPS~-0DCM

CHANNEL
INSTRUMENT ~CHECK
4. TANK LEVEL INDICATING DEVICES
a. Cycled Condensate Storage o*
b. Reactor Core Isolation &
Cooling D
’Duting liquid additions to the tark.
CLIP=9N-1 433

NA

NA

CHANNEL
CHANNEL FUNCTIONAL
CALIBRATION —TEST
K NA
R NA
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(1)

(2)

(3)

(4)

(3)

The CHANNEL FUNCTICNAL TEST shall also demonstrate that automatic
isolation of this pathway occurs and that the MCR-CCT or RP-CCT
provides annunciation and event printout in response to each of the
following conditions:

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

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

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

The CHANNEL FUNCTIONAL TEST shall also demonstrate that the MCR-CCT
or RP-CCT responds with annunciation and event printout to each of
the following conditions:

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

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

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

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

CHANNEL CHECK shall consist of verifying indication of flow during
periods of release. CHANNEL CHECK shall be made at least once per
24 hours on days which continuous, periodic, or batch releases are
made.

The CHANNEL CHECK shall also determine that channel communication is
established to the MCR-CCT or RP-CCT.

) A demonstration of automatic isolation of the release pathway is not .
applicable to this condltxon.
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3.0 GASEOUS EFFLUENTS
3.1 Intrecduction

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

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

1) Continuous Containment Purge (CCP)

2) Containment Building Ventilation

3) Turbine Building Ventilation

4) Radwaste Building Ventilation

5) Auxiliary Building Ventilation =

6) Fuel Building Ventilation

7) Auxiliary Building Refrigerant Purge

8) Laboratory Ventilation System

9) Counting/Equipment Decon Rooms Ventilation )

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

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

Figure 3.1-1 delineates the CPS site boundary for implementation of
gaseous effluent 10CFR20 and 10CFR50, Appendix I Release Rate Limits.

3.2 Gaseous Effluent Release Point Monitoring
3.2.1 HVAC Stack Process Radiation Monitoring (PRM) System

The HVAC Stack inputs are monitored for radiocactivity prior to
discharge to the environment by the HVAC Stack PRM. The PRM
detector configuration provides effluent monitoring using
seven (7) channels as follows:

1) Beta scintillator for particulates

CLINTON-1 3=1 Rev.2-10/86
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2) Alpha surface bhrrier detector to account for the
radon/thoron contribution to the beta particulate
measurement

3) Gamma scintillatecr for iocdine

4) Iodine background subtraction

5) Beta scintillator for low range noble gas

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

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

This monitor has no control function but annunciates in the
Main Contreol Room and the Radiation Protection Office where
proper response actions will be initiated in accordance with
CPS procedures.

SGTS Stack P Railiation Manisacs (PRM) Syst

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

1) Beta scintillator for particulates

2) Gamma scintillator for iodine

3) Iodine background subtraction

4) Beta scintillator for low range ncble gas

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

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

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

3=2 Rev.6-12/89
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8) Sample pressure at the SGTS PRM
9) Sample flow-rate through the SGTS PRM

This monitor has no control function but annunciates in
the Main Control Room and the Radiation Protection
Office where proper response actions will be initiated
in accerdance with CPS procedures.

3.3 Main Condenser Off-Gas Mconitoring System
3.3.1 Pre-Treatment Air Ejector Off-Gas Process Radiation Monitor
{PRM)

CLINTON-1

The Pre-Treatment Off-Gas PRM monitors hydrogen recombiner
effluent for gross noble gas radioactivity. This effluent is
then routed to the charcoal adsorbers for eventual release to
the environment via the station HVAC Stack (see Figure 3.3-1).
The PRM detector cenfiguration consists of a2 single energy-
compensated G-M detector mounted in a gas volume.

The monitor has no contrel function but annunciates in the
Main Control Room and the Radiation Protection Office where
proper response actions will be initiated in accordance with
CPS procedures.

Post-Tre: Air Eiect s : 1iati .
{FRM)

The Post-Treatment Off-Gas PRM monitors the gaseous
radiocactivity at upstream, intermediate or downstream sections
of the charccal adsorber beds prior to the effluent entering
the station HVAC Stack for release to the envircnment (see
Figure 3.3-1). The PRM detectcr configuration is as described
for the HVAC Stack PRM (Section 3.2.1) with the exception

of two additicnal channels which measure sample pressure

at the PRM and sample flow-rate through the monitor.

The monitor has two control functions. Upon detection of
noble gas activity in excess of the ALERT setpeoint, the
charcoal adsorber bypass valves shut (if in the charccal
bypass mode) and the off-gas is routed through the adsorbers.

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

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

3=3 Rev.6-12/89
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3.4 ]10CFR20 Release Rate Limits

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

3.4.1 10CFR20 Release Rate Limits ~ Operation and Surveillance
Requirements

ON REM

The dose rate due to radicactive materials released in gaseous effluents
from the site to areas at and beyond the SITE BOUNDARY (see Figure 3.1-1)
shall be limited to the fellowing:

a. For noble gases: Less than or equal to S00 mrem/yr to the total
body and less than or egqual to 3000 mrem/yr to the skin, and

b. For icodine-131, for iodine-133, for tritium, and for all
radionuclides in particulate form with half lives greater than B8
days: Less than or equal to 1500 mrem/yr to any organ.

This requirement applies at all times.

REMEDIAL REQUIREMENT:

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

SURVELLLANCE REQUIREMENIS

3.4.1.1 The dose rate due to noble gases in gaseous effluents shall be
determined to be within the above limits in accordance with the
methodology and parameters in Section 3.4.3 by obtaining representative
samples and performing analyses in accordance with the sampling and
analysis program specified in Table 3.4-1.

3.4.1.2 The dose rate due to iodine-131, iodine-133, tritium, and all
radionuclides in particulate form with half lives greater than 8 days in
gaseocus effluents shall be determined to be within the above limits in
accordance with the methodology and parameters in Section 3.4.4 by
obtaining representative samples and performing analyses in accordance
with the sampling and analysis program specified in Table 3.4-1.
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TABLE 3.4-1
A OGRA
MINIMUM LOWER LIMIT OF
SAMPLING ANALYSIS TYPE OF DETECTION (LLD)a
GASEQUS RELEASE TYPE ~ FREQUENCY  FREQUENCY _____ ACTIVITY ANALYSIS (uCi/ml)
A. Station HVAC wer® weee Principal Gamma EmittersP 1x10~4
Exhaust
Grab Sample H=3 1x10~%
B. Standby Gas W Principal Gamma EmittersP 1x10™4
Treatment System Grab Sample W
Exhaust, when flow
exists H-3 1x10~®
C. All release Types continuous® w9 1-131 1x10™12
as Listed in A and Charcoal
B above Sample 1-133 1x10~10
cont inuousf w9 Principal Gamma EmittersP 1x10~11
Particulate (I-131, others)
Sample
continuous’ M Gross Alpha 1x10”11
Composite
Particulate
Sample
continuous’ Q Sr-89, Sr-90 1x10"11
Composite
Particulate
Sample
CLINTON-1 35 Rev.7-2/91
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TABLE NOTATIONS

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

For a particular measurement system, which may include radiochemical
separation:
4.66 sp
LLD =

ExV x 2.22 x 10% x ¥ x exp (722%)
Where:

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

sp is the standard deviation of the background counting rate or of
the counting rate of a blank sample as appropriate, as counts per
minute,

E is the counting 2fficiency, as counts per disintegration,

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

2.22 x 10% is the number of disintegrations per minute per
microcurie,

Y is the fracticnal radiochemical yield, when applicable,

A is &he radiocactive decay constant for the particular radicnuclide
(sec™ ) and

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

Typical values of E, V, Y, and 4t should be used in the calculation.
It should be recognized that the LLD is defined as an a priori (before
the fact) limit representing the capability of a measurement system and

not as an a posteriori (after the fact) limit for a particular
measurement.
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OACTIVE GA US_WAS S N i N SIS O

ONS (Continued

Brhe principal gamma emitters for which the LLD specification applies
include the following radionuclides: Kr-87, Kr-88, Xe-133, Xe-=133m,
Xe-135, and Xe~138 in noble gas releases and Mn-54, Fe-59, Co-58,
Co-60, Zn-65, Mc~-9%9, I-131, Cs~-134, Cs-137, Ce-141 and Ce~144 in
iodine and particulate releases. This list does not mean that only
these nuclides are to be considered. Other gamma peaks that are
identifiable, together with those of the above nuclides, shall also
be analyzed and reported in the Semiannual Radicactive Effluent
Release Report pursuant to Specification 6.9.1.7 in the format
cutlined in Regulatory Guide 1.21, Appendix B, Revision 1, June 1974.

Csampling and analy=is gfhall also be performed following shntdown,
startup, or a THERMAL POWER change exceeding 15% of RATED THERMAL
POWER within a 1l-hour period.

Aot applicable.

€rritium grab samples shall be taken at least once per 7 days from the
ventilation exhaust from the spent fuel pool area, whenever spent fuel
is in the spent fuel pool.

fThe ratio of the sample flow rate to the sampled stream flow rate shall
be known for the time period covered by each dose or dose rate
calculation made in accordance with Sections 2.4.1, 3.5.1 and 3.5.2.

9samples shall be changed at least once per 7 days and analysis shall be
completed within 48 hours after changing, or after removal from sampler.
Sampling shall also be performed at least once per 24 hours for at least
7 days following each shutdown, startup, or THERMAL POWER change
exceeding 15% of RATED THERMAL POWER in l-hour period and analyses shall
be completed within 48 hours of changing. When samples collected for 24
hours are analyzed, the corresponding LLDs may be increased by a factor
of 10. Twenty-four (24) hour sampling requirements do apply if: (1)
analysis shows that the DOSE EQUIVALENT I~131 concentration in the
primary coclant has increased more than a factor of 2, and (2) the noble

gas monitor shows that effluent activity has increased more than a
factor of 3.
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3.4.2 Dose Rate Due to Noble Gases

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

D¢ =ZiKi[(¥X/Q)nQim] (1)

= total body dose rate at time of
release, mrem/year

Dg =Zj (Li+1.1Mi) [ (X/Q)nQin) (2)

= gkin dose rate at time of
release, mrem/year

The terms in the above eguations are
defined in secticn 3.4.3.

3.4.3 Dose Rate Due To Radjoiodines, Psvticulates and Tritium

CLINTON~-1

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

Do =ZiPi4 (X/Q) mlim (3)

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

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

K{ = The total body dose factor due to gamma
emissions for each identified nob%e gas
radicnuclide i, mrem/yr per uCi/m

Li =~ The skin dose factor due to beta emissions
for each identified goble gas radionuclide
i, mrem/yr per uCi/m

My = The air dose factor due to gamma emissions
for each identified goble Jyas radionuclide
i, mrad/yr per uCi/m” (1.1 mrem/mrad
converts air dose to skin dose)

3-8 Rev.6-~12/89
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Piy = The dose factor for non-noble gas
radionuclide i and organ j which includes
pathway transport parameters, receptor
usage factors and the dosimetry of the
exposure. The dose factors tgr the :
inhalation, mrem/yr per uCi/m”, pathway are
listed in Table 3.4-3 (CHILD). Dose
factors are based on NUREG-0133, Section
5.2.1.1 assumptions unless otherwise
stated.

Qim = The release rate of noble gas radicnuclide
i in gaseous effluent from mixed-mode
release points, uCi/sec

6im - The release rate of non-noble gas
radicnuclide i in gaseous effluent from
mixed-mode release points, uCi/sec

(X/Q)m = The highest calculated average relative
concentration for any area at or beyond the
site goundary from mixed-mode releases,
sec/m

Do is calculated for each of six organs and the total bedy:; the
maximum D, value is then used to determine compliance with Section
3.4.1(b) .

The factors Kj, Lj, and Mj relate the radicnuclide airborne
concentrations to various dose rates assuming a semi-infinite cloud.
These factors are listed in Table 3.4~2 and were obtained from Table
B-1 of Regulagory Guide 1.109 after multiplying the values by the
conversicn 107 pCi/uCi.

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

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

Kr-=85m
Kr-85
Kr-87
Kr-88
Kr-~89
Kr-90
Xe-131m
Xe-132m
Xe-=133
Xe-135m
Xe-11315
Xe~137
Xe=138
Ar-41

Total Body
Dose Factor

L

TABLE 3.4-2
DOSE_FACTORS FOR NOBLE GASES AND DAUGHTERS*

L

5kin Dose Factor

Gamma Air
Dose Factor

My

Beta Air

Dose Factor

Ny

(mrem/yr per uCi/m>)

1.17E+403
1.61E+01
5.92E+03
1.47E404
1.66E+04
1.56E+04
9.15E+01
2.51E+02
2.94E+02
3.12E+03
1.81E+03
1.42E+03
B8.83E+03
8.84E+03

1.46E+03
1.34E+03
9.73E+03
2.37E+03
1.01E+04
7.29E+03
4.76E+02
9.94E+02
3.06E+02
7.11E+402
1.86E+03
1.22E+404
4.13E+03
2.69E+03

(mrem/yr per uci/m>)

(mrad/yr per uci/mi)

1.23E+03
1.72E+01
6.17E+03
1.52E+04
1.73E404
1.63E+04
1.56E+02
3.27E+402
3.53E+02
3.36E+03
1.92E+03
1.51E+03
9.21E+03
9.30E+03

(mrad/yr per uCi/ﬁﬁ)

1.97E+403
1.95E+03
1.03E+04

2.93E+03

1.06E+04

7.83E403

1.11E+403
1.48E+03
1.05E+03

7.39E+02
2.46E+03

1.27E404

4.75E+03

3.28BE+03

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

(mrem/yr per uCi/m

INHALATION PATHWAY DOSE RATE FACTgRS (CHILD) - Pij
)

e W LA e L TR e T L. e e D - T

ORCAN  BONE LIVER 1.80DY THYROID KIDNEY  LUNG ¢l-111
1SOTOPE :

H-3 NO DATA 1.12E+03* 1.12E+03 1.12E+03 1.12E+03 1.12E+03 1.12E+03
C-14 3.59E+04 6.73E+03 6.73E+03 6.73E+03 6.73E+03 6.73E+03 6.73E+03
NA-24 1.61E+04 1.61E+D4 1.61E+04 1.61E+04 1.61E+04 1.61E+04 1.61E+04
P-32 2.60E+06 1.14E+05 9 .BBE+04 NO DATA NO DATA NO DATA 4, 22E+04
CR-31 NO DATA NO DATA 1.54E+02 B.55SE+01 2.43+01 1.70E+04 1.08E+03
MN-54 NO DATA 4. 29E-04 9.51E+03 NO DATA 1.00E+04 1.5BE+06 2.29E+04
MN-56 NO DATA 1.66E+00 3.12E-01 NO DATA 1.67E+00 1.31E+04 1.23E+05
FE-55 4.74E+04 2 S2E+04 7.77E+03 NO DATA NO DATA 1.)1E+05 2 B7E+03
FE-59 2.07E+04 3 34E+04 1.67E+04 NO DATA NO DATA 1.27E+06 7.07E+04
C0-58 NO DATA 1.77E+03  3.16E+03 NO DATA NO DATA 1.11E+06 3. L4E+D4
C0-60 NO DATA 1.31E+04 2.26E+04 NO DATA NO DATA 7.07E+06 9.62E+04
NI-63 B8.21E+05 &.63E+04 2.B0E+04 NO DATA NO DATA 2.735E+05 6.33E403
NI-65 2.99E+00 2.96E-01 1.64E-01 NO DATA NO DATA B.18E+03 8 4LOE+04
CU-64 KO DATA 1.99E+00 1.07E+00 NO DATA 6.03E+00 9.58E+03 3.67E+04
ZN-65 4.26E+04 1.13E+05 7.03E+04 NO DATA 7.14E+04 9.95E+05 1.63E+04
"ZN-69 6.70E-02 9.66E-02 8.%2E-03 NO DATA 5.85E-02 1.42E+03 1.02E+04
BR-83 NO DATA NO DATA 4. T4E+02 NC DATA NO DATA NO DATA LT 3.70E-15%*
BR-84 ND DATA NO DATA 5.48E+02 RO DATA NO DATA NO DATA LT 3.70E-15
BR-85 NO DATA RO DATA 2.53E+01 NO DATA NO DATA NO DATA LT 3.70E-15
RB-86 RO DATA 1.98E+05 1.14E+05 NO DATA RO DATA NO DATA 7.99E+03
RB-88 NO DATA 5.62E+02 3.66E+02 NC DATA NO DAT NO DATA 1.72E+01
RB-89 NO DATA 3.45E+02 2.90E+02 NO DATA NO DATA RO DATA 1.89E+00
SR-89 S5.99E+05 NO DATA 1.72E+04 NO DATA NO DATA 2.16E+06 1.67E405
SR-90 1.01E+08 WO DATA 6.49E+06 NO DATA KO DATA 1.4BE+07 3.43E+05
SR-91 1.21E+02 ©NO DATA 4.59E+00 NO DATA KO DATA 5.33E+04 1.74E+05
SR-92 1.31E+01 KO DATA 5.25E-01 NO DATA NO DATA 2.40E+04 2.42E+C5
¥-90 4 11E+03 NO DATA 1.11E+02 NO DATA NO DATA 2.62E+05 2.68BE+05
CLINTON-1 3-11 Rev.6-12/89
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! TABLE 3.4-3 (cont’d)

i INHALATION PATHWAY DOSE RATE FACT?RS (CHILD) = Pij

{(mrem/yr per uCi/m”)

!
1SOTOPE

- Y-9im 5.07E-01 NO DATA 1.84E-02 NO DATA NO DATA 2.BlE+O3 1.72+03

- ¥-91 9 14E+05 NO DATA 2. 44E4+04 NO DATA NO DATA 2.63+4086 1.84E+05%

- Y-92 2.04E401 NO DATA 5.81E-01 NO DATA NG DATA 2.39E+04 2.39E+05
Y-93 1.87E+02 NO DATA 5.11E+00 NO DATA NO DATA 7 .4LE+D4 3. 89E+05
ZR-95 1.90E+405 4. 1BE+04 3.70E+04 NO DATA 5, 96E+04 2.23E+06 6.11E+04
ZR-97 1.B8BE+D2 2.72E+01 1.60E+01 NO DATA 3.89E401 1.13E+05 3.51E+05
NB-9% 2.35E+04 Q9 1BE+(3 6.55E+03 NRC DATA B.62E+03 6.14E+05% 3.70E+04
MO-99 NO DATA 1.72E+02 4, 26E+01 NO DATA 3.92E402 1.35E+05 1.27E405

. TC-9%m 1.78E-03 3.48E-03 5,.77E-02 RO DATA S.07E-02 9 51E+02 4 . B1E+03
TC-101 8.10E-05 8.51E-05 1.08E-03 KO DATA 1.45E-03 5.82E+02 1.63E+01
RU-103 2.79E+03 NO DATA 1.07E+03 NO DATA 7.03E+03 €. 62E+05 4 _4BE+D4

1 RU-105 1.53E+00 HO DATA 5, 55E-01 NO DATA 1.34E+0D 1.59E+04 9 . 95E+D4
RU-106 1.36E+05 NO DATA 1.69E404 NO DATA 1.B4E+05 1.43E+07 4. 29E+0S
ACG-110m 1.69E+04 1.14E+04 9.14E+03 NO DATA 2.12E+04 5 _4LBE4+06 1.00E+05
TE-125m 6.73E+03 2.33E+03 9. 14E+02 1.92E+03 RO DATA 4. 7T7E+0S 3. 38E+04

|
TE-127m 2 .49E+04 B.56E+(03 3.03E+03 6.07E+03 6. 36E+04 1.4BE+06 7.14E+04
TE-127 2. 77E+00 9.51E-01 6.11E-01 1.96E+00 7 .07E+00 1.00E+04 S.62E+04
TE-12%m 1.92E+04 &, B5E+03 3.04E+03 6.33E+03 5.03E+04 1.76E+06 1.82E+05
TE-129 9.77E-02 3.50E-02 2.38E-02 7.14E-02 2.57E-01 2.93E+03 2.55E+04

‘ TE-131m 1.34E+02 5.92E+01 5.07E+01 9.77E+01 4 . 00E+02 2. 06E+05 3.0BE+05

; TE-131 2.17E-02 B .44LE-03 6.59E-03 1.70E-03 5.8BE-02 2.05E+03 1.33E+03

|

f TE-132 4.B1E+02 2.72E+02 2.63E+02 3.18E+02 1.77E+03 3.77E4+05 1.3BE+05
1-130 8.1BE+03 1.64E+04 B _LLEAO3 1.85E+0¢6 2. .45E+04 NO DATA 5.11E403
1-131 4 BlE4+O4 4 BlE+O4 2.73E+04 1.62E+07 7. BBE+04 NO DATA 2 .84E+03
1-132 2.12E+05 4 . 07E+03 1.88E+03 1. 94E+05 6.25E+03 NO DATA 3.20E+403

- I-133 1. 66E+04 2.03E+04 7.70E+03 3. B5E+06 3.38E+04 NO DATA 5.4BE+03

C 1-134 1.17E+03 2.16E403 9 9S5E+02 5. 07E+04 3.30E+03 NO DATA 9. .55E402
CLINTON-1 3-12 Rev.6-12/89
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TABLE 3.4-3 (cont’d)
INHALATION PATHWAY DOSE RATE FACTQRS (CHILD) - Piy
)

(mrem/yr per uwCi/m

1SOTOPE

1-135  &.92E+03 B8.73E+403 4.14E:03 7.92E405 1.34E+04 NO DATA & . 44E+03
€S-134 6.51E+05 1.01E+06 2.25E+05 NO DATA  3.30E+05 1.21E+05 3.84E+03
£S-136 6.51E+04 1.71E+05 1.16E+05 NO DATA  9.S55E+D4 1.45E+04 4. 18E+03
£S-137 9.07E+05 8.2SE+05 1.28E+05 NO DATA  2.82E+05 1.04E+05 3 62E+03
CS-138 6.33E+02 B.40E+02 S.S5SE+02 NO DATA  6.21E+02 6.B81E+01 2.70E+02
BA-139 1.84E+00 9.B4E-04 S.37E-02 NC DATA  B8.62E-04 5.77E+03 5.77E+04
BA-140 7.40E+04 6.4BE+01 & 33E+03 NO DATA  2.11F401 1.74E+06 1.02E+0S
BA-141 1.96E-01 1.09E-04 6.36E-03 NO DATA  9.47E-05 2.92E+03 2.75E+02
BA-142 5.00E-02 3.60E-05 2.79E-03 NO DATA  2.91E-05 1.64E+03  2.74E+00
LA-140 6.44E+02 2.25E+02  7.55E+01 NC DATA  NO DATA 1.83E+405 2.26E+05
LA-142 1.30E+00 &.11E-01 1.29E-01 NO DATA NO DATA  B.70E+03  7.59E+04
CE-141 3.92E+04 1.95E+04 2.90E+03 NO DATA  B.SSE+03 S5.44E+05 5.66E+04
CE-143 3.66E+02 1.99E+02 2.B8E+01 NO DATA  B8.36E+01 1.15E+05 1.27E+05
CE-144 6.77E+06 2.12E+06 3.62E+05 NO DATA 1.17E+06 1.20E+07 3.89E+05
PR-143 1.BSE+04 5.55E+03 9.14E+02 NO DATA  3.00E+03 &4.33E+05 9.73E+04
PR-144 S5.96E-02 1,.85E-02 3.00E-03 NO DATA  9.77E-03 1.S5TE+03 1.97E+02
ND-147 1.08E+04 B8.73E+03 6.B1E+02 NO DATA  &4.BlE+03 3.2BE+05 8.21E+04
W-187  1.63E+01 9 .66E+00 &.33E+00 NO DATA  NO DATA  &4.11E+04 9.10E+04
NP-239 4.66E+02 3.35E+01 2.35E+01 NO DATA  9.73E+01 $.B81E+046 6 .40E+D4
#1.12 x 10°

##Less than 3.70 x 10-15
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TABLE 3.4-4

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

(1)
(2)
(3)
(4)

(5)

*Doses for such MEMBERS OF THE PUBLIC are provided in the Semiannual

Assumes
Maximum
Assunmes

Assumes

Distance

Location (mile/meter) Sector (hrs/yr)

Road

Agri-
cultural
Acreage {2)

Clinton
Lake

Department
of Conser-
vation
Recreation
Area
Residence
Residence

Residence

0.3/495

0.9/1372

0.2/335

0.8/1287
0.8/1219
1.5/2414
1.7/2736

Occupancy
SE 243(1)
SSW 964 (3)
NW 2208(4)
ESE 2208 (5)
SW 8760
WSW 8760
SSE 8760

travel on road for forty minutes per day.

farm acreage (276) within site boundary.

3.5 hours in field per acre farmed.

continuous occupation on Clinton Lake for the months
of June, July, and August.

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

Radicactive Effluent Release Report as given in Section 6.3.2.

CLINTON-1
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3.5 1OCFRSO, APPENDIX I RELEASE RATE LIMITS |

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

3.5.1 Noble Gas Dose - Operation and Surveillance Regquirements

OPERATION REQUTIREMEN -

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

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

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

This requirement applies at all times.
REMEDIAL REQUIREMENT:

a. With the calculated air dose from radicactive noble gases in gaseous
effluents exceeding any of the above limits, in lieu of a Licensee
Event Report, prepare and submit tc the Regional Administrator of
the Regicnal Office of the NRC within 30 days a Svecial Report that
identifies the cause(s) for exceeding the limit(s) and defines the
corrective actions that have been taken to reduce the releases and
the proposed corrective actions to be taken to assure that
subsequent releases will ke in compliance with the above limits.

RV NCE REQOUTIR

3.5.1.1 Cumulative dose contributions for the current calendar gquarter
and current calendar year for noble gases shall be determined in
accordance with the methodology and parameters described in Secticn 3.5.3
at least o~ce per 31 days.

CLINTON-1 3=15 R *.6-12/89
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3.5.2 Iodine-131, Icdine-133, Tritium, and Radionuclides in Particulate
Form - Operation and Surveillance Reguirements

ON REQUIR N

The dose to a MEMBER OF THE PUBLIC from iodine-131, iodine-133, tritium,
and all radionuclides in particulate form with half-lives greater than 8
days in gasecus effluents released to areas at and beyond the SITE
BOUNDARY (see Figure 3.1-1) shall be limited to the following:

a. During any calendar guarter: Less than or egqual to 7.5 mrems to any
organ, and

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

This requirement applies at all times.
REMEDIAL REQUIREMENT:

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

SURVEILLANCE REQUIREMENTS |

3.5.2.1 Cumulative dose contributions for the current calendar quarter

and current calendar year for iodine~131, iodine-133, tritium, and :
radionuclides in particulate form with half lives greater than 8 days

shall be determined in accordance with the methodology and parameters in
Section 3.5.4 at least once per 31 days.

CLINTON~-1 3-16 Rev.6-12/89
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Secticn 3.5.1 noble gas dose
calculations are evaluated at the
site boundary location where maximum
air doses prevail. Should the beta
and gamma locations diffovr, the
selected location shall be that
which minimizes allowable release
rates due to the gamma component.

3.5.4
The dose to an individual at or beyond the site
boundary due to radioicdines (I-131, I-133), tritium
and particulates with half-lives > 8 days, will be
determined using the following equation:
for any calendar quarter or calendar year,
- -8
Dp 3:37 X 18 zikaij Iindin (6)
where

oim = The releases of radionuclide i (I-131, I-133,
tritium and particulates) for releases from
mixed-mode release points, uxCi. Releases shall
be cumulative over the calendar quarter or year,
as appropriate.

(D/Q)y = The relative deposition from mixed-mode release
pg%nts for areas at or beyond the site boundary,
m -

W, = The dispersion parameter for estimating the dose
to an individual at a contrelling location for
mixed-mode releases.

= (X/Q) g+ sec/m>, for the inhalation pathway

= {D/Q)y, m~%, for the food and ground plane
pathways

3.17 x 107% = The inverse of the number of seconds in a year.

CLINTON~1

The dose factor for each identi;ied radionuclide
i, age group (a) and organ j, n -mrem/year per
uCi/sec or mrem/year per uCi/m”.

aij =

3-18 Rev.6-12/89



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

3.5.4.1 Wmmm%l_ ' i

The Raij values used to calculate D_ in equation
(6) are“determined separately for egch of the
potential exposure pathways, namely:

r
J

Inhalation (I)

Ground Plane Contamination (G)
Grass-Ccw/Goat-Milk (C)
Grass-Cow~-Meat (M)

Vegetation (V)

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

Pathway Factor. R
R:ij' K’ (BR), (DFA{),, mrem/year per uCi/m* (7)

where 6
XK’ = A units conversion constant, 10
pCi/uci

(BR) ,= The breathing rage of the receptor
age group (a), m”/year.

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

Values for (BR)a are cbtained from NUREG-0133,
p.32.

(DFA;) o= The organ inhalation dose factor for
receptor of age group (a) for
radionuclide i, mrem/pCi. Values
for (DFA;), were obtained from
Tables £=7 through E-10 of
Regulatory Guide 1.109 and are
presented in Tables 3.5-1 through
3.5~4 of this manual.
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3:.5.4.1.2

3.5.4:1.3

CLINTON~-1

Calculation of the Ground Plane
Pathway Factor B?

G rywn .- t
Ri = K'K" (SF) (DFGy4) (l-e 2 )/A3. (8)

mz-mrem/year per uCi/sec
where
K’ = A units conversion constant, 106 pCi/ucCi

X" = A units conversion constant, 8760

hour/year
SF = The shielding factor, dimensionless
= 0.7 as suggested in Table E-15 of

Regulatory Guide 1.109

DFG; = The ground plane dose conversion

factor for radionuclide i, mrem/hour
per pCi/m“. Values for DFG; were
cbtained from Table E-6 of
Regulatory Guide 1.109 and are
presented in Table 3.5-5 of this

manual.
Ay = The decgy constant for radiocnuclide
i, sec”
t = The exposure time, sec
= 6.31E+08 sec (20 years)
— w -
C
EAEHEQX_EQQSQI‘_B!tj
Rc = K’ U
31 - xw
£.0, (-fr0e™ % e™M%e,
-+
X, 4

mz-mrem/yr per uCi/sec

3-20 Rev.6-12/89



CPS-0ODCM

CLINTON~-1

where

KI

(DFLy) 4

"

A units conversion constant, 106
pCi/uci

The cow/goat feed consumption
rate, kg(wet)/day

The receptor’s milk consumption
rate for age group (a), liters/year

The agricultural productivity by
unit_area of pasture feed grass,
kg /m2

The agricultural productivity By
unit area of storad feed, kg/m

The stable element transfer
coefficients, days/liter

Fraction of deposited activity
retained on feed grass,
dimensionless

The organ ingestion dose factor

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

The decgy constant for radionuclide
i, sec”

The decay constant for removal of
activity on leaf an? plant surfaces
by weathering, sec”

= 5.73 x 1077 sec™} (corresponding
to a 14-day half-life)

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

The transport time from pasture to
harvest, to animal, to receptor, sec
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f_ = Fraction of the year that the

P cow/goat is on pasture,
dimensionless
fg = Fraction of the cow/goat feed that

is pasture grass while the cow/goat
is on pasture, dimensionless

Tae input parameters for calculating
R
ai

jare listed in Tahle 3.5-10.

Tritium
The concentration of tritium in milk is based on its
airborne concentration rather than the depcsition.
c
Ry = x'x“FmQPUap(DFLi)a
[0.75{0.5/H) ],
mrem/yr per uCi/m> (10)
where

K% = A units conversion
constant, 10° gm/kg

H = The absclute atmospheric
humidity
= 8 gm/m> (NUREG-0133, p. 34)
0.75 = The fraction of total feed

that is water, dmensionless

0.5 = The ratic of the specific
activity of the feed grass
water to the atmospheric
water, dimensionless

The other parameters arE as defined

in the calculation of R“, .
aij
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Carbon - 14

Following the development of equation C-8 on page
1.109-26 of Regulatory Guide 1.109, carbon-14 is
assumed to be released as an oxide, either cl4o or
C1402. The concentration of carbon-14 in milk is
therefore based upon its airborne concentration
assuming that the vegetation Cl‘/c ratioc is the same as
the local atmospheric C14/C ratio.

rC

1
where

4= K'K“FmeUap(DFLi)a p(0.11/0.16), mrem/yr per uCi/m3(11}

p = Fractional equilibrium ratio, dimensionless
= Ratio of the total annual C-14 atmosheric release
time to the total annual photosynthesis time
(4400 hours) not to exceed unity
= 1.0

0.11 = Natural carbon fraction of total plant mass,
dimensionless

0.16 = Atmogheric natural carbon concentration,

gm/m
The other parameters are as defined in the calculation
of RE
A M
3.5.4.1.4 Calculation of The Grass-Cow-Meat Pathway Factor, R.;j
M .y g >y
Rajj = K'Qp(Upp) Felr) (DFLy), fofg (1-fpfy) e ith (e™i%s),
+
Ai + \w Yp Ys
mz-mrem/yr per uCi/sec (12)
where
K' = A units conversion
constant, 10° pCi/ucCi
Uap = The receptor’s meat
consumption rate for age
group (a), kg/year
Fe = The stable element transfer

ceocefficient, days/kg
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t, = The transport time from
slaughter of meat animal to
receptor, seconds

t), = The transport time from
crop field to receptor,
seconds

(DFL;) ,= The organ ingestion dose
factor for radionuclide i
and the receptor in age
group (a), mrem per pCi.
Values are tabulated in
Table 3.5-6 through 3.5-%
of this Manual.

The input parameters necessary for

calculating RM are listed in Table
3.5-11. All other terms are as
defined for equations (9) and (190).

Tritium:

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

Rg = K'K"FfQFUap(DFLi)a (0.75(0.5/H) ] , mrem/yr per
uCi/m> (13)

The terms in equation (13) are as defined in emuations
(10) and ({(12).

Following the development of equation C-8 on page
1.109-26 of Regulatory Guide 1.109, carbon-li is
aggumed to be released as an oxide, either c+%0 or

c . The concentration of carbon-14 in meat is
therefore based upon its airboige concentration
assuming that the vegctg;ion C**/C ratioc is the same as
the local atmospheric c**/C ratic.

RY,= K'K"FeQeU, (DFL;), P(0.11/0.16), mrem/yr per uCi/m’ (14)

The terms in equation (14) are as defined in eguations (11)
and (13).

CLINTON-1

3-24 Rev.1-11/85



CPS-0DCM

v
3.9.4.1.5 Ca atio Ve ati athway Fact aij
3 5 S -
RZij = K’ L (DFLy) , Ugf e ML + Ut e ith
YV( Xi + A\w)
mz—mrem/yr per uCi/sec {15)
where
K = A units conversion
censtant, 10° pCi/uCi
Ui = The consumption rate of
fresh leafy vegetation by
the receptor in age group
(a), kg/yr
S
U, = The consumption rate of

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

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

b4 = The fraction of the annual
irntake of stored vegetation
grown locally,
dimensionless

ty, = The average time between
harvest of leafy vegetatiocn
and its consumption,
seconds

Ly = The average time between
harvest of stored
vegetation and its
censumption, seconds

Y, = The vegetatiog areal
density, kg/m
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(DFLj) o= The organ ingestion dose
factor fo- iadionuclide i
and the receptor in age
group (a), mrem per pCi.
Values are tabulated in
Table 3.5-6 through 3.5-9
of this Manual.

The input parameters necessary for

calculating RZij are listed in Table

3.5-12. All other terms are as
defined for equations (9) through
(14).

Iritium:

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

S

v L
Rp = K'K"(U,fy o Uafg) (DFLy), [0.75(0.5/H)] .,

mrem/yr per uCi/m3
(16)

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

Carbon=-14

Following the develcpment of eguation C-8 on
page 1.109-26 of Regulatory Guide 1.109, carbon-
11415 assE?ed to be released as an oxide, either
c 40 or C . The ccncentration of carbon-14
in vegetation is therefore based upon its
airborne conifntration assuming that the
vegetation C C ratio is the same as the local
atmospheric ct /C ratio.

L s
R), = K'X"(U€y, + Upafg) (DFLy), P(0.11/0.16),  (17)

mrem/yr per uCi/m3

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

v
The pathway dose rate factors (Riij, Rgij' Raij' R:ij'

G
Ry), by age group, are listed in Table 3.5-13

through 3.5-31.
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3.6 GCasecus Radwaste (Offgas Treatment)

3.6.1 Gaseous Radwaste (Offgas Treatment) System - Operation and
Surveillance Requirements

) E EMEN

The GASEQOUS RADWASTE (OFFGAS) TREATMENT SYSTEM shall be in
operation. This requirement applies whenever the main condenser
steam jet air ejector system is in operation.

REMEDIAL REQUIREMENT:

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

: 1 Identification of any inoperable equipment or
subsystems, and the reason for the inoperability.
25 Action(s) taken to restore the inoperable egquipment to
OPERABLE status, and
3. Summary description of action(s) taken to prevent a
recurrence.
SURVEILLANCE REQUIREMENTS

3.6.1.1 The GASEOCUS RADWASTE (OFFGAS) TREATMENT SYSTEM shall be
verified to be in operation once every 12 hours when *he main
condenser air ejector is in use to ensure that the ma.n condenser
offgas treatment system is functioning.

NOTE
Prior to placing the Offgas Treatment System in the charcoal bypass

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

3.7.1 Ventilation Exhaust Treatment System - Operation and
Surveillance Reguirement

QEERATION REQUIREMENT

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

REMEDIAL REQUIREMENT:

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

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

- 18 Action(s) taken to restore the inoperable equipment to
OPERABLE status, and
3. Summary description of actioa(s) taken to prevent a
recurrence.
SURVEILLANCE REQUIREMENTS
3.7.1.1 Doses due to gasecus releas~ .om the site shall be
projected at least once p~ ~ .~ «i1 accordance with this manual

when the ventilation exhaust treatment system is not in use.*

3.7.1.2 The installed VENTILATION EXHAUST TREATMENT SYSTEM shall
be considered OPERABLE by meeting the Operation Requirements of
Sections 3.4, 3.5.1, and 3.5.2.

*The projected doses resulting from such releases will be calculated
using Section 3.5.4 methodology. If the dose impact resulting from the
projected 31-day release exceeds 0.3 mrem and the VETS is capable of
reducing the projected impact to less than 0.3 mrem, the VETS shall be
used.

CLINTON-1 3-28 Rev.6~-12/8%9






CPS~ODCM

where

QTj = The maximum acceptable
release rate of all noble
gases in release path j,
uCi/sec

F; = Total dose rate allocation
factor assigned to release
path j (varying between 0.0
and 1.0), dimensicnless

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

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

Ky = The total body dose factor
due to gamma emissions of
nocble gas radionuclide i as
listed in Table B-1 of
Regulatory Guide 1.109 and
Table 2.4-2 of th&a manual,
mrem/yr per uCi/m

fij - The fraction as defined by
equation (18),
dimensionless

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

Cpy = Qr4, wei/cc (20)
where
ch = The total maximum
acceptable concentration

setpoint of all noble gases
in release path j, uCi/cc
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QTj = The maximum acceptable
release rate of all noble
gases in release path j
determined from equation
(19), wumCi/sec

Rj = The effluent release rate
of release point j, cc/sec

Skin Dose Rate Setpoint

To ensure compliance with the Section 3.4.1(a) skin
dose rate limit, PRM setpoints shall be calculated
using the methodology presented in section 3.8.1 and by
substituting the following egquation for equation (19):

Qsj

3000 Fj , uCi/sec (21)

(X/Q) 454 (Lg+1.1M;) £

where

The maximum acceptable release rate
of all ncble gases in release path
j. uCi/sec

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

Skin Jdose rate limit specified in
Section 3.4.1(a), mrem/year

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

The skin dcse factor due to gamma
emissions for each identified noble
gas rgdionuclide i, mrem/yr per
uCi/m”, as listed in Table 3.4-2 of
this Manual.

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

The air dose factor due to gamma
emissions for each identified noble
gas rgdionuclide i, mrad/yr per
uCi/m”, as listel in Table 3.4-2 of
this Manual
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fij = The fraction defined by equation

(18)

The calculated total body and skin maximum
acceptable concentration setpoints are compared
and the more restrictive setpoint used. A
safety factor may also be applied to the
concentration setpoint calculated by equation
(20) to compensate for statistical fluctuations
and measurement errors.
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3.9 Radicactive Gaseous Monitoring Instrumentation

3.9.1 Offgas Radiaticn Menitoring Instrumentation - Operation and
Surveillance Requirements

E 1 E

The Offgas radiation monitoring instrumentation channels shown in
Table 3.9.1-1 shall be OPERABLE, with their alarm/trip setpoints
within the specified limits. This requirement applies during
operation of the main condenser air ejector(s).

REMEDIAL REQUIREMENT:

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

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

SURVEILLANCE REQUIREMENTS

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

Table 3.9.1-2.
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INSTRUMENTATION —OPERABLE}
Pre-treatment Off-gas 1(P)

PRM - Noble Gas Activity
Monitor

Post~treatment Off-gas
PRM

a. High-Range Noble
Cas Activity Monitor
Providing Alarm and
Automatic Termina~-
tion of Release

b. Effluent System
Flow Rate Measuring
Device

c. Sample Flow Rate
Measuring Device

-
G}

TABLE 3.9.1-1
OFFGAS RADIATION MONITORING INSTRUMENTATION

MINIMUM CHANNELS

, (b)

ALARM/TRIP REMEDIAL
SETPOINT _ REQUIREMENT
< 50 uci/cc"'$ 5
< 7.06 pcl/ccss 6
NA 7
NA 7

Rev.6-12/89
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TABLE 3.9.1-1 (Continued)
OFFGAS RADIATION MONITORING INSTRUMENTATION
TABLE NOTATIONS

Alarm only.

# A channel may be placed in an .inoperable status for up tec 1
hour for the purpose of performing surveillances.

$ Reactivity concentration expected at the monitor location is
a noble gas mix with a 2.9-minute decay.

$$ Radiocactivity concentration expected at the monitor location
is a noble gas mix released from the off-gas treatment
system.

(b} Channel OPERABILITY shall include the capability of either
the Main Control Room Central Control Terminal (MCR-CCT) or
the Radiation Protection Office Central Control Terminal (RP-
CCT) to provide the alarm status of the applicable radiation
monitor channel(s).

REMEDIAL REQUIREMENT

REMEDIAL

REQUIREMENT a. With both the MCR-CCT and RP-CCT

5 inoperable,

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

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

b. With the Pre-treatment Off-gas PRM - Noble Gas
Activity Monitor otherwise incoperable, gases
from the main condenser off-gas treatment system
may be released to the environment provided:

1. The off-gas treatment system is not bypassed,
and
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REMEDIAL
REQUIREMENT

REMEDIAL
REQUIREMENT
> 4

CLINTON-1
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TABLE NOTATIONS

2. The post-treatment air ejector off-gas PRM
high range noble gas activity monitor is
CPERABLE, or the provisions of REMEDIAL
REQUIREMENT 6~b are in effect, and

3. Grab samples are taken at least once per 8
hours and analyzed for gross noble gas
activity within 4 hours.

a. With both the MCR~CCT and RP-CCT inoperable,

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

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

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

With the number of channels OPERABLE less than
required by the Minimum Channels OPERABLE require-
ment, effluent releases via this pathway may
continue provided the flow rate is estimated at
least once per 8 hours.
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CHANNEL
CHANNEL CHANNEL SOURCE FUNCTIONAL CHANNEL

INSTRUMENTATION —CHECK CHECK _TEST ___  CALIBRATION

1. Pre-Treatment Off-gas p(3) M Q(1) R(2)
PRM-Noble Gas
Activity Monitor

- 1 Post-Treatment Off-gas
PRM

a. High Range Noble p(3) D Q(1) R(2)°
Gas Activity Monitor
Providing Alarm
and Automatic
Termination of
Release

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

c. Sample Flow-Rate D NA Q R
Measuring Device
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-3 Automatic isolation of valve 1N66-F060 shall be demonstrated
during the CHANNEL CALIBRATION.

(1) The CHANNEL FUNCTIONAL TEST shall also demonstrate that the
MCR-CCT or RP-CCT responds with annunciation and event
printout to each of the following conditions:

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

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

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

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

(3) The CHANNEL CHECK shall also determine that channel
communication is established to the MCR~CCT or RP-CCT.
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3.9.2 Radiocactive Gaseous Effluent Monitoring Instrumentatiocn -
Operation and Surveillance Regquirements

QPERATION REQUIREMENT

The radinactive gaseous effluent monitoring instrumentation
channels shown in Table 3.9.2-1 shall be CPERABLE with their
alarm/trip setpoints set to ensure that the limits of Section 3.4.1
and Technical Specification 3.7.8.2 are not exceeded. The
alarm/trip setpoints of these channels shall be determined and
adjusted in accerdance with the methodology and parameters in the
this manual. This requirement applies as shown in Table 3.9.2-1.

REMEDIAL REQUIREMENT:

a. With a radiocactive gaseous effluent monitoring instrumentation
channel alarm/trip setpoint less conservative than required by
the above regquirement, immediately suspend the release of
radicactive gaseous effluents monitored by the affected
channel, cor declare the channel inoperable.

b. With less than the minimum number of radiocactive gaseous
effluent monitoring instrumentation channels OPEPABLE, comply
with the REMEDIAL REQUIREMENT specified in Table 2.9.2-1.
Restore the inoperable instrumentation to OPERABLE status
within 30 days and, if unsuccessful, explain in the next
Semiannual Radiocactive Effluent Release Report pursuant to
Technical Specification 6.9.1.7 why this inoperability was not
corrected in a timely manner.

SURVEILLANCE REQUIREMENTS
3.9.2.1 Each radioactive gaseous effluent monitoring instrumentation
channel shall be demonstrated OPERABLE by performance of the CHANNEL

CHECK, SOURCE CHECK, CHANNEL CALIBRATION and CHANNEL FUNCTIONAL TEST
operations at the frequencies shown in Table 3.9.2-2.
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TABLE 3,9.2=1
RADIOACTIVE GASEOUS EFFLUENT MON

ON
MINIMUM
INSTRUMENT CHANNELS OPERABLE APPLICABILITY
; Station HVAC Exhaust PRM
a. High-Range Noble Gas p(a) *
Activity Monitor
b. Low-Range Noble Gas 1{a) *
Activity Monitor
c. Iodine Sampler(l) 1 *
d. Particulate Sampler(l) 1 -
e, Sample Flow-Rate 1 *
Measuring Device
f. Effluent System Flow 1 *
Rate Measuring Device
2. Standby Gas Treatment Systenm
Exhaust PRM
a. High-Range Noble 73as 1(a) . e
Activity Monitor
b. Low-Range Noble Gas 1 (a) *a
Activity Moniter
CLINTON=-1 3-40
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Standby Gas Treatment
System Exhaust PRM
(Continued)

c. Iodine Sampler(l)

d. Particulate Sampler(1)

&, Sample Flow-Rate
Measuring Device

f. Effluent System Flow-
Rate Measuring Device

1

REMEDIAL

WWW

41

*

L

*w

LR

’ LDT &7-02.

10

10
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* At all times.

* During standby gas treatment system operation.

A channel may be placed in an inoperable status for up to 1
hour for tne purpnse of performing surveillances.

a) Channel OPERABILITY shall include the capability of either the
Main Control Room Central Contrel Terminal (MCR-CCT) or the
Radiation Protection Office Central Control Terminal (RP-CCT)
to provide the alarm status of the applicable radiation
monitor channel(s).

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

REMEDIAL
REQUIREMENT
8
REMEDIAL
EQUIREMENT
9
REMEDIAL
REQUIREMENT
10
LINTON-1

“ REMEDIAL REQUIREMENT

a. With both the MCR-CCT and RP-CCT inoperable,
perform a CHANNEL CHECK using local monitor
indication within 8 hours and at least once
per 8 hours thereafter.

b. With the noble gas activity monitor
channel (s) otherwise inoperable, effluent
releases via this pathway may continue
provided grab samples are taken at least once
per 8 hours and analyzed for gross noble gas
activity within 24 hours.

With the number of channels OPERABLE less than
required by the Minimum Channels OFERABLE
requirement, effluent releases via this pathway may
continue provided that, within 4 hours after the
channel has been declared inoperable, samples
required by Table 3.4-1 are continuously collected
with auxiliary sampling eguipment.

With the number of channels OPERABLE less than
required by the Minimum Channels OPERABLE
requirement, effluent releases via this pathway may
continue provided the flow rate is estimated at
least once per 4 hours.
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CHANNEL
CHANNEL SOURCE CHANNEL FUNCTIONAL
INSTRUMENT ~CHECK _ CHECK CALIBRATION R - -
Station HVAC Exhaust
PRM
a. High-Range Noble p(3) M R(2) (1)
Gas Activity
Monitor
b. Low-Range Noble p(3) M R(2) Q(1)
Gas Activity
Monitor
c. Iodine Sampler W NA NA NA
d. Particulate NA NA NA
Sampler
e. Sample Flow Rate D NA R Q
Measuring Device
f. Effluent System D NA R Q
Flow Rate
Measuring Device
Standby Gas Treatment
System Exhaust PRM
a. High-Range Noble  p(3) NA R(2) Q(1)
Gas Activity
Monitor
b. Low-Range Noble p(3} M R(2) Q(1)
Gas Activity Monitor
3-43
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CHANNEL
CHANNEL SOURCE CHANNEL FUNCTIONAL
INSTRUMENT ~CHECK _ CHECK CALIBRATION —dBOL APPLICABILITY
¢. Iodine Sampler W NA NA NA
d. P2 ticulate W NA NA NA Lh
Sampier
e. Sample Flow-~ D NA R Q *h
Rate Measuring
Device
f. Effluent System D HA R Q *h
Flow-Rate

Measuring Device
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LR

(1)

(2)

(3)

At all times.
During operation of the standby gas treatment system.

The CHANNEL FUNCTIONAL TEST shall also demonstrate that the
MCR-CCT or RP-CCT responds with annunciation and event
printout to each of the following conditions:

1. Instrument indicates measured levels abcve the alarm
{HIGH) setpoint.

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

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

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

The CHANNEL CHECK shall also determine that channel
communication is established to the MCR-CCT or RP-CCT.
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Fiqure 3.1-1

CPS SITE BOUNDARY FOR GASEOQOUS EFFLUENTS

2: > ant
5 N
&

\

N

|

DEWITT RO2D

A0 LAKE BOUNDARY (NOTE 2)

MY 10

RESIDENCE (TYP)

LEGEND

e SITE BOUNDARY
UNRESTRICTED AREA

SPE UNRESTRICTED
AREA (See Note 1)

B0  AREA WITHIN SITE
geuggm NOT OWNED

NOTES

. THE AREA IN THE LAKE BETWEEN THE BUOYS

AND THE SECLUSICN AREA BOUNDARY IS
UNRESTRICTED AT THIS TIME. BUT WILL BE
CONTROLLED IF PLANT EFFLUENT CONDITIONS
WARRANT CLOSURE.

LAND PARCEL NOT OWNED BY ILLINOIS POWER,
INCLUDES RESIDENCES.

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

LAND PARCEL NOT OWNED BY ILLINOIS POWER,
AGRICULTURAL USE,

THE LAKE SHORELINE IS APPROXIMATELY 690 FT.
MSL ELEVATION LINE,

WOQ0~5d2
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I

|

i \
MAIN CONDENEER OFF~-GAS TREATMENT SYSTEM 1
|

|

\

f )
PRIMARY /SECONDARY |
L CONTAINMENT EXHAUST |

* Mconitors required by Sections 3.9.1 and 3.9.2

LDO1A Main OCAO1TA CV 1N66B0O10B Cooler  1N66DO13 1RIX-PRO35 Off-Gas
ndenser Separator Tank A Condenser B Charcoal Adsorber Post Treatment PRM
D1AA Steam Jet OCAOLTB CV 1N66Z003A 1N66D016 HEPA 1RIX-PRO41 Off-Cas
r Ejector A Separator Tank B Dessicant Dryer A Filter Post Treatment PRM

O1AB Steam Jet 1N66D0O0OSA 1N66Z003B ORIX-PROO1 HVAC ORIX-PROO3 Standby :
r Ejector B Recombiner A Dessicant Dryer B Stack PRM #1 Gas Treatment PRM
O1PA Condenser 1N66D00SB 1IN66BC11 Gas ORIX-PRO02 HVAC ORIX-PROU4 Standby

(CV) Pump A Recombiner B Cooler Stack PRM #2 Gas Treatment PRM ‘

|

D1PB CV Pump B 1N66BO10A Cooler 1N66D012 1RIX-PRO34 Off-Gas *

Condenser A Charcoal Adsorber Pretreatment FRM \
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Table 3.5-1
INHALATION DOSE FACTORS FOR INFANT - (DFA4)a

(mrem per pCi inhaled)

NUCLIDE __ BONRE _LIVER  T.BODY  THYROID  KIDNEY  LUNG C1-LL1
H-3 NO DATA 4.62E-07 &4 .62E-07 4. 62E-07 4.62E-07 &4 ,62E-07 4.62E-07
c-14 1.89E-05* 3.79E-06 3.79E-06 3.79E-06 3.79E-06 3.79E-06 3.79E-06
NA-24 7.54E-06  7.54E-06 7.54E-06 7.54E-06 7.54E-06 7.54E-06 7.54E-06
P-32 1.45E-03 B.03E-05 5.53E-05 NO DATA RO DATA NO DATA 1.15E-05
CR-51 NC DATA NO DATA 6.35E-08 4.11E-08 9.45E-09 9.17E-06 2.55E-07
MN-54 NO DATA 1.81E-05 3.56E-06 NO DATA 3.56E-06 7.14E-04  5.04E-06
MN-56 RO DATA 1.10E-09 1.58E-10 NO DATA 7.86E-10 8.95E-06 5,12E-05
FE-55 1.41E-05 B8.39E-06 2.38E-06 NO DATA KO DATA 6.21E-05 7.8B2E-07
FE-59 9.69E-06 1.68E-05 6.77E-06 NO DATA RO DATA 7.25E-04 1.77E-05
Co-58 RO DATA 6.71E-07 1.30E-06 ©NO DATA NO DATA $.55E-04  7.95E-06
Co-60 NO DATA 5.73E-06 8.41E-06 NO DATA KO DATA 3.22E-03 2.2BE-05
NI-63 2.42E-04  1.46E-05 8.29E-06 NO DATA NO DATA 1.49E-04 1,73E-06
NI-65 1.71E-09 2.03E-10 B8.79E-11 NO DATA NO DATA 5.80E-06 3, 5BE-05
CU-64 NO DATA 1.34E-09 5.53E-10 NO DATA 2.84E-09 6.64E-06 1.07E-05
ZN-65 1.3BE-05 4 .47E-05 2.22E-05 NO DATA 2.32E-05 4.62E-04 3.67E-05
ZN-69 3.85E-11 6.91E-11 5.13E-12 NO DATA 2.87E-11 1.05E-06  9.44E-06
BR-E1 NO DATA NO DATA 2.72E-07 RO DATA NO DATA NO DATA LT E-2&#%
BR- 84 NO DATA RO DATA 2.86E-07 NO DATA NO DATA NO DATA LT E-24
BR-85 NO DATA NO DATA 1.46E-08 NO DATA NO DATA RO DATA LT E-24
RB-86 RO DATA 1.36E-04 6.30E-05 NO DATA NO DATA NO DATA 2.17E-06
RB-88 NO DATA 3.98E-07 2.05E-07 NO DATA NO DATA NO DATA 2.42E-07
RE-89 HO DATA 2.29E-07 1.47E-07 NO DATA RO DATA NO DATA 4 B7E-08
SR-89 2.B4E-04  NO DATA 8.15E-06 NO DATA NO DATA 1.45E-03 4 .57E-05
SR-90 2.92E-02 NO DATA 1.85E-03 NO DATA RO DATA 8.03E-03 9.36E-05
SR-91 6.83E-08 NO DATA 2.47E-09 NO DATA NO DATA 3.76E-05  5.24E-05
SR-92 7.50E-09 NO DATA 2.79E-10 RO DATA NO DATA 1.70E-05 1.00E-04
¥-90 2.35E-06 NO DATA 6.30E-08 NO DATA NO DATA 1.92E-06 7 .43E-05
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Table 3.5-1 (continued)
INHALATION DOSE FACTORS FOR INFANT - (DFAji)a

(mrem per pCi inhaled)

NUCLIDE  BONE ~ LIVER  T.BODY  THYROID  KIDNEY ____LUNG GI-LL1
Y-S1lm 2.91E-10 NO DATA 9.90E-12 NO DATA NC DATA 1.99E-06 1.68E-06
Y-91 4.20E-04 NO DATA 1.12E-05 NO DATA NO DATA 1.75E-03 5.02E-05
Y-92 1.17E-08 RO DATA 3.29E-10 KO DATA NO DATA 1,75E-05 9.04E-05
Y-93 1.07E-07 NO DATA 2.91E-09 NO DATA NO DATA 5.46E-05 1.19E-04
ZR-95 8.24E-05 1.99E-05 1.45E-05 NO DATA 2.22E-05 1,25E-03 1.55E-05
ZR-97 1.07E-07 1.B3E-08 8.36E-09 NO DATA 1.85E-08 7.8BE-05 1.0CE-04
NB-95 1.12E-05 &4.59E-06 2.70E-06 NO DATA 3.37E-06  3.42E-04 9.035E-06
MO-99 NC DATA 1.18E-07 2.31E-08 NO DATA 1.89E-07 9.63E-05 3 4BE-05
TC-99m 9.98E-13 2.06E-12 2.66E-11 NO DATA 2.22E-11 5.79E-07 1.45E-06
TC-101 4.65E-14 5.88E-14 5.80E-13 NO DATA 6.99E-13 &4.17E-07 6.03E-07
RU-103 1.44E-06 NO DATA 4. 85E-07 NO DATA 3.03E-06 3.94E-04 1.15E-05
RU-105 8.74E-10 NO DATA 2.93E-10 NO DATA 6.42E-10 1.12E-05  3.46E-05
RU-106 6.20E-05 RO DATA 7.77E-06 NO DATA 7.6lE-05 B.26E-03 1.17E-04
AG-110m 7.13E-06 5.16E-06 3.57E-06 NO DATA 7.80E-06 2.62E-03  Z.3BE-05
TE-125m 3.40E-06 1.42E-06 4.70E-07 1.16E-06 NO DATA 3.19E-04 9.22E-06
TE-127m 1.19E-05 4.93E-06 1.4BE-06 3 .48E-06 2.68E-05 9.37E-04 1.95E-05
TE-127 1.59E-09 6.B1E-10 3.49E-10 1.32E-09 3.47E-09 7.39E-06 1.74E-05
TE-12%m 1.01E-05 4.35E-06 1.59E-06 3.91E-06 2.27E-05 1.20E-03 4.93E-05
TE-129 $S.63E-11 2.48E-11 1.34E-11 4.B2E-11 1.25E-10 2.14E-06 1.BBE-05
TE-131m 7.62E-08 3.93E-08 2.59E-08 6.38E-08 1.89E-07 1.42E-04 B.51E-05
TE-131 1.24E-11 5.87E-12 3.57E-12 1.13E-11 2.85E-11 1.47E-06 5.87E-06
TE-132 2.66E-07 1.69E-07 1.26E-07 1.99E-07 7.39E-07 2.43E-04 3.15E-05
1-120 4,.54E-06 9.91E-06 3.98E-06 1.14E-03 1.09E-05 NO DATA 1.42E-06
1-131 2.71E-05 3.17E-05 1.40E-05 1.06E-02 3.70E-05 NO DATA 7.56E-07
1-132 1.21E-06 2.53E-06 8.99E-07 1.21E-04 2.B2E-06 NO DATA 1.36E-06
1-133 9.46E-06 1.37E-05 4.OOE-06 2.54E-03 1.60E-05 NO DATA 1.54E-06
I-134 6.58E-07 1.34E-06 &4 _75E-07 3.18E-05 1.49E-06 NO DATA $.21E-07
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Table 3.5-1 (continued)
INHALATION DOSE FACTORS FOR INFANT - (DFAj)a

(mrem per pCi inhaled)

NUCLIDE BONE LIVER T.BODY  THYROID __ KIDNEY LUNG GI-LLI
1-135 2.76E-06 5.43E-06 1.9BE-06 4 . 97E-04 6.05E-06 NO DATA 1.31E-06
CS-134 2.B3E-04 5.02E-04 5.32E-05 NO DATA 1.36E-04 5.69E-05 9.53E-07
Cs-136 3.45E-05 S.61E-05 3.78E-05 NO DATA 4 .03E-05 8 40E-06 1.02E-06
cs-137 3.92E-04 4.37E-04 3.25E-05 NO DATA 1.23E-04 S5.09E-05 9.53E-07
cs-138 3.61E-07 S5.S8E-07 2.84E-07 NO DATA  2.93E-07 4.67E-08 6.26F-07
BA-13¢9 1.06E-09 7.03E-13 3.07E-11 NO DATA 4,23E-13 4 .25E-06 3 _B4E-05
BA-140 4. .00E-05 4 . O0E-O8 2.07E-06 NO DATA 9. 59E-09 1.14E-03 2.74E-05
BA-141 1.12E-10 7.70E-14 3.55E-12 NO DATA 4L.64E-14 2.12E-06 3.3%E-06
BA-142 2.84E-11 2.36E-14 1.¢:8-12 NO DATA 1.36E-14 1.11E-06 4 .95E-07
LA-140 3.61E-07 1.43E-07 3.68E-08 NO DATA NO DATA 1.20E-04 6.06E-05
LA-142 7.36E-10 2.69E-10 6.46E-11 RO DATA NO DATA 5.87E-06 4. 25E-05
CE-141 1.98E-05 1.19E-05 1.42E-06 KO DATA 3.75E-06 3.69E-04 1.54E-05
CE-143 2.09E-07 1.38E-07 1.58E-08 NO DATA 4.03E-08 8.30E-05 3.55E-05
CE-144 2.28E-03 B.65E-04 1.26E-04 NO DATA 3 B4E-04 7.03E-03 1.06E-04
PR-143 1.00E-05 3.74E-06 &.99E-07 NO DATA  1.%1E-06 3.09E-04 2.66E-05
PR-144 3.42E-11 1.32E-11 1.72E-12 NO DATA  4.80E-12 1.15E-06 3.06E-06
ND-147 S.67E-06 S.81E-06 3.57E-07 NO DATA 2.25E-06 2.30E-04 2.23E-05
v-187 9.26E-09 6. 4LLE-09 2.23E-09 NO DATA  NO DATA 2.83E-05 2.S54E-05
NP-239 2.65E-07 2.37E-08 1.34E-08 NO DATA  4.73E-08 4.25E-05 1.7BE-05
*# 1.89 X 10795

** Less than 10 2%
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Table 3.5-2
INHALATION DOSE FACTORS FOR CHILD - (DFAj)a

(mrem per pCi inhaled)

BUCLIDE __ BONE _ LIVER  T.BODY _ THYROID _ KIDNEY LUNG GI-1L1
H-3 NO DATA 3.04E-07  3.04E-07 3.04E-07 3.04E-07 3.04E-07 3.04E-07
C-14 9.70E-06% 1 .82E-06 1.82E-06 1.82E-06 1.82E-06 1.82E-06 1.82E-06
NA-24 4.35E-06 4.35E-06 4 .35E-06 4.35E-06 4.35E-06 &.35E-06 4. 35E-06
P-32 7.04E-04 3.09E-05 2.67E-05 NO DATA NO DATA NO DATA 1.14E-05
CR-51 NO DATA NO DATA 4.17E-08  2.31E-08 6.57E-09 4.59E-06 2.93E-07
MN-54 NO DATA 1.16E-05 2.57E-06 NO DATA 2.71E-06 4.26E-04 6.19E-06
MN-56 NO DATA 4.4BE-10 8.43E-11 NO DATA 4.52E-10 3.55E-06 3.33E-05
FE-55 1.28E-05 6.80E-06 2.10E-06 NO DATA RO DATA 3.00E-05 7..SE-07
FE-59 5.59E-06 9.04E-06 4.51E-06 NO DATA NO DATA 3.43E-04 1.91E-05
Co-58 RO DATA 4.79E-07 B.S55E-07 NO DATA NO DATA 2.99E-04 9.29E-06
CO-60 NO DATA 3.55E-06 6.12E-06 NO DATA . NO DATA 1.91E-03 2.60E-05
N1-63 2.22E-04 1.25E-05 7.S6E-06 NO DATA NO DATA 7.43E-05 1.71E-06
NI-65 8.08E-10 7.99E-11 4 .44E-11 NO DATA NO DATA 2.21E-06 2.27E-05
CU-64 NO DATA 5.39E-10 2.90E-10 NO DATA 1.63E-09 2.59E-06 9.92E-06
ZN-65 1.15E-05 2.06E-05 1.90E-05 NO DATA 1.93E-05 2.69E-04 4.41E-06
ZN-69 1.81E-11 2.61E-11 2.41E-12 NO DATA 1.58E-11 3.84E-07 2.75E-06
BR-83 NO DATA NO DATA 1.28E-C7 NO DATA NO DATA NO DATA LT E-24%%
BR-B4 NO DATA NO DATA 1.4BE-07 RO DATA NC DATA NO DATA iT E-24
BR-85 RO DATA NO DATA 6.B4E-09 NO DATA NO DATA NO DATA LT E-24
RE-86 NO DATA 5.36E-05 3.09E-05 NO DATA NO DATA NO DATA 2.16E-06
RE-B8 NO DATA 1.52E-07 9.90E-08 NO DATA NO DATA RO DATA 4.66E-09
RBE-89 NO DATA 9.33E-08 7.82E-08 NO DATA NO DATA NO DATA 5.11E-10
SR-89 1.62E-04 NO DATA 4. 66E-06 NO DATA NO DATA 5.83E-04 4.52E-05
SR-90 2.73E-02 KO DATA 1.74E-03 NO DATA NO DATA 3.99E-03 9.2BE-05
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Table 3.5-2 (continued)
INHALATION DOSE FACTORS FOR CHILD - (DFAj)a

(mrem per pCi inhaled)

NUCLIDE __ BOWE  LIVER I.BODY THYROID _ KIDNEY LUNG CI-LLL

SR-91 3.28E-08 NO DATA 1.24E-09 NO DATA NCO DATA 1.44E-05 4.70E-05
SR-92 3.54E-09 NO DATA 1.42E-10 RO DATA NO DATA 6.49E-06 6.55E-05
Y-%0 1.11E-06 NO DATA 2.99E-08 NO DATA NO DATA 7.07E-05  7.24E-05
Y-%91m 1.37E-10 NO DATA 4.98E-12 NO DATA KO DATA 7.60E-07 4 _.64E-07
¥-91 2.47E-04  NO DATA 6.59E-06 NO DATA NO DATA 7.10E-04 4 .97E-05
Y-92 5.50E-09 NO DATA 1.57E-10 NO DATA NO DATA 6.46E-06 6.46E-05
Y-93 5.04E-08 NO DATA 1.38E-09 NO DATA RO DATA 2.01E-05 1.0SE-04
ZR- 9! 5.13E-05 1.13E-05 1.00E-05 NO DATA 1.61E-05 6.03E-04 1.65E-05
ZR-97 5.07E-08  7.34E-C9 4 .32E-09 NO DATA 1,05E-08 3.06E-05 9.49E-05
NE-95 6.35E-06 2.4BE-06 1.77E-06 NO DATA 2.33E-06 1.66E-04 1.00E-05
MO-99 NO DATA 4.66E-08 1.15E-08 NO DATA 1.06E-07 3.66E-05 3 .42E-05
TC-9%m 4.B1lE-13 9.41E-13 1.56E-11 NO DATA 1.37E-11 2.57E-07 1.30E-06
TC-101 2.19E-14 2.30E-14 2.91E-13 NO DATA 3.92E-13 1.58E-07 4.41E-09
RU-103 7.55E-07 NO DATA 2.90E-07 NO DATA 1.90E-06 1.79E-04 1.21E-05
RU-105 4.13E-10 NC DATA 1.50E-10 NO DATA 3.63E-10 &_.30E-06 2.69E-05
RU-106 3.68E-05 NO DATA 4.57E-06 NO DATA 4.97E-05 3.87E-03 1.16E-06
AC-110m 4. 56E-06 3 .0BE-G6 2.47E-06 NO DATA $5.74E-06 1.48E-03 2.71E-05
TE-125m 1.B2E-06 6.29E-07 2.47E-07 5.20E-07 NO DATA 1.29E-04 9.13E-06
TE-127m 6.72E-06 2.31E-06 B.1BE-07 1.64E-06 1.72E-05 &.00E-04 1.93E-05
TE-127 7.4%9E-10 2.57E-10 1.65E-10 S5.30E-10 1.91E-09 2.71E-06 1.52E-05
TE-12%m 5.19E-06 1 .85E-06 8.22E-C7 1.71E-06 1.36E-05 4.76E-04 4.91E-05
TE-129 2.64E-11 9.45E-12 6.44E-12 1.93E-11 6.94E-11 7.93E-07 6.8B9E-06
TE-131lm 3.63E-08 1.60E-08 1.37E-08 2.64E-08 1,08E-07 5.56E-05 8.32E-05
TE-131 5.87E-12 2.2BE-12 1.78E-12 4.59E-12 1.59E-11 5.55E-07 3.60E-07
TE-132 1.30E-C7 7.36E-08 7.12E-C8 B.S8E-08 4.79E-07 1.02E-04 3.72E-05
1-130 2.21E-06 & 43E-06 2.2BE-06 4.99E-04 6.61E-06 NO DATA 1.38E-06
1-131 1.30E-05 1.30E-05 7.37E-06 4.39E-03 2.13E-05 NO DATA 7.68E-07
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Table 3.5-2 (continued)
INHALATION DOSE FACTORS FOR CHILD - (DFAji)a

{mrem per pCi inhaled)

NUCLIDE BONE LIVER T.BODY  THYROID KIDNEY LUNG L1-LL1
1-132 5.72E-07 1.10E-06 5.07E-07 $.23E-05 1.69E-06 NO DATA  8.6SE-07
1-133 4.4BE-06 S5.49E-06 2.08E-06 1.04E-03 9.13E-06 NO DATA  1.48E-06
1-134 3.17E-07 S5.84E-07 2.69E-07 1.37E-05 8.92E-07 NO DATA  2.S8E-07
1-135 1.33E-06 2.36R-06 1.12E-06 2.14E-O4 3.62E-06 NO DATA  1.20E-06
€S-134 1.76E-04 2.74E-04 6.07E-05 NO DATA  8.93E-05 3.27E-05 1.04E-06
€S-136 1.76E-05 4.62E-05 3.14E-05 NO DATA  2.S8E-05 3.93E-06 1.13E-06
cS-137 2.45E-04 2.23E-04 3.47E-05 NO DATA  7.63E-05 2.81E-05 9.78E-07
cS-138 1.71E-07 2.27E-07 1.S0E-07 NO DATA  1.6BE-07 1.B4E-08 7.29F-08
BA-139 4.98E-10 2.66E-13 1.45E-11 NO DATA  2.33E-13 1.56E-06 1.56E-05
BA-140 2.00E-05 1.7SE-08 1.17E-06 NO DATA  S.71E-09 &.71E-04 2,7SE-05
BA-141 5.29E-11 2.95E-14 1.72E-12 NO DATA  2.56E-14 7.89E-07 7.44E-08
BA-142 1.35E-11 9.73E-15 7.54E-13 NO DATA  7.87E-15 4.44LE-07  7.41E-10
LA-140 1.74E-07 6.0BE-O8 2.04E-O8 NO DATA  NO DATA  &.94E-05 6.10E-05
LA-142 3.50E-10 1.11E-10 3.49E-11 NO DATA  NO DATA  2.35E-06 2.0SE-05
CE-141 1.06E-05 5.28E-06 7.B3E-07 NO DATA  2.31E-06 1.47E-04 1.S3E-05
CE-143 9.89E-08 S5.37E-08 7.77E-09 NO DATA  2.26E-08 3.12E-05 3.44E-05
CE- 144 1.83E-03 S5.72E-04 9.77E-05 NO DATA  3.17E-04 3.23E-03 1.05E-04
PR-143 4.99E-06 1.50E-06 2.47E-07 NO DATA  B8.11E-07 1.17g£-04 2.63E-05
PR-144 1.61E-11 4.99E-12 B8.10E-13 NO DATA  2.64E-12 4.23E-07 5.32E-08
ND-147 2.92E-06 2.36E-06 1.84E-07 NO DATA  1.30E-06 8.87E-05 2.22E-05
v-187 4.41E-09 2.61E-09 1.17E-09 ©NO DATA  NO DATA  1.11E-05 2.46E-05
NP-239 1.26E-07 9.04E-09 6.35E-09 NO DATA  2.63E-08 1.57E-05 1.73E-05
* 9.70 X 10 ~06

*% Less than 10744
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Table 3.5-3
INHALATION DOSE FACTORS FOR TEEN - (DFAj)a

(mrem per pCi inhaled)

SUCLIDE BONE LIVER . BODY THYROID _ KIDNEY LUNG GI-1LI

H-3 NO DATA 1.59E-07 1.59E-07 1.59E-07 1.59E-07 1.5%E-07 1.59E-07
C-14 3.25E-06* 6.09E-07 6.09E-07 6.09E-07 6.09E-07 6.09E-07 6.09E-07
NA-24 1.72E-06 1.72E-06 1.72E-06 1.72E-06 1.72E-06 1.72E-06 1.72E-06
P-32 2.36E-04 1.37E-05 8.95E-06 NO DATA NC DATA RO DATA 1.16E-05
CR-51 NO DATA NO DATA 1.69E-08 9.37E-09 3.B4E-09 2.62E-06 3.7SE-07
MN-54 NO DATA 6.39E-06 1.05E-06 NO DATA 1.59E-06 2.48E-04 B.35E-06
MN-56 RO DATA 2.12E-10 3.15E-11 NO DATA 2.24E-10 1.90E-06 7.18E-06
FE-55 4.1BE-06 2.9BE-06 6.93E-07 NO DATA RO DATA 1.55E-05 7.99E-07
FE-59 1.99E-06 4.62E-06 1.79E-06 NO DATA NO DATA 1.91E-04  2.23E-05
CO-58 NO DATA 2.59E-07 3.47E-07 N DATA NO DATA 1.68E-04 1.19E-05
C0-60 NO DATA 1.89E-06 2.48E-06 NO DATA NO DATA 1.09E-03  3.24E-05
NI-63 7.25E-05  5.43E-06 2.47E-06 NO DATA NO DATA 3.84E-05 1.77E-06
NI-65 2.72E-10 3.66E-11 1.59E-11 NO DATA RO DATA 1.17E-06 &4.59E-06
CU-64 NO DATA 2.54E-10 1.06E-10 NO DATA 8.01E-1C 1.39E-06 7.6BE-06
ZN-65 4.B2E-06 1.67E-05 7.BOE-06 NO DATA 1.0BE-05 1.55E-04 5.B3E-06
ZN-69 6.04E-12 1.15E-11 8.07E-13 NO DATA 7.53E-12 1.98E-07 3.56E-O8
BR-83 NO DATA NO DATA 4.30E-08 NO DATA NO DATA NO DATA LT E-240%
BR-84 NC DATA NO DATA 5.41E-08 NO DATA  NO DATA NC DATA LT E-24
BR-85 NO DATA NO DATA 2.29E-09 NO DATA NO DATA NO DATA LT E-24
RB-86 NO DATA 2.38E-05 1.05E-05 NO DATA NO DATA NO DATA 2.21E-06
RB-88 NC DATA 6.82E-08 3 40OE-08 NO DATA NO DATA NO DATA 3.65E-15
RB-89 NO DATA 4.40E-08 2.91E-0B NO DATA NO DATA NO DATA 4.22E-17
SR-89 5.43E-05 NO DATA 1.56E-06 KO DATA NO DATA 3.02E-04 &, 64E-05
SR-90 1.35E-02 NO DATA B8.35E-04 NO DATA NO DATA 2.06E-03  9.56E-05
CLINTON-1 3~-54 Rev.1-11/85
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Table 3.5-3 (continued)
INHALATION DOSE FACTORS FOR TEEN - (DFAi)a

{mrem per pCi inhaled)

NUCLIDE BONE LIVER T.BODY THYROID  KIDNEY LUNG GI-1LI
SR-91 1.10E-08 NO DATA  4.39E-10 NO DATA  NO DATA  7.59E-06  3.24E-05
SR-92 1.19E-09 NO DATA  S5.08E-11 NO DATA  NO DATA  3.43E-06 1.49E-05
¥-90 3.73E-07 NO DATA  1.00E-08 NO DATA  NO DATA  3.66E-05 6.99E-05
Y-9lm 4.63E-11 NO DATA  1.77E-12 NO DATA  NO DATA  4.00E-07 3.77E-09
Y-91 8 26E-05 NO DATA  2.21E-06 NO DATA  NO DATA  3.67E-04 5.11E-05
¥-92 1.84E-09 NO DATA  5.36E-11 NO DATA  NO DATA  3.35E-06 2.06E-05
Y-93 1.69E-08 NG DATA  4.65E-10 NO DATA  NO DATA  1.04E-05  7.24E-05
ZR-95 1.82E-05 S.73E-06 3.94E-06 NO DATA  B.42E-06 3.36E-04 1.B6E-05
ZR-97 1.72E-08 3.40E-09 1.57E-09 NO DATA  5.15E-09 1.62E-05 7.88E-05
NB-95 2.32E-06 1.29E-06 7.08E-07 NO DATA  1.25E-06 9.39E-05 1.21E-05
MD-99 NO DATA  2.11E-08 4.03E-09 NO DATA  5.14E-08 1.92E-05 3.36E-05
TC-99m 1.73E-13  4.83E-13 6.24E-12 NO DATA  7.20E-12 1.44E-07  7.66E-07
TC-101 7 40E-15 1.05E-14 1.03E-13 NO DATA  1.90E-13 8,34E-08 1.09E-16
RU-103 2.63E-07 NO DATA  1.12E-07 NO DATA 9 29E-07 9.79E-05 1.36E-05
RU-105 1.40E-10 NO DATA  5.42E-11 NO DATA  1.76E-10 2.27E-06 1.13E-05
RU-106 1.23E-05 NO DATA  1.55E-06 ©NO DATA  2.38E-05 2.01E-03 1.20E-04
AG1-10m  1.73E-06 1.64E-06 9.99E-07 NO DATA  3.13E-06 8.44E-04 3.41E-05
TE-125m  6.10E-07 2.80E-07 B8.34E-08 1.75E-07 NO DATA  6.70E-05 9 .3BE-06
TE-127m  2.25E-06 1.02E-06 2.73E-07 S5.4BE-07 8.17E-06 2.07E-04 1.99E-05
TE-127 2 51E-10 1.14E-10 S5.52E-11 1.77E-10 9.10E-10 1.40E-06 1.01E-05
TE-129m  1.74E-06 8.23E-07 2.81E-07 5.72E-07 6.49E-06 2.47E-04 5.06E-05
TE-129 8 87E-12 4.22E-12 2.20E-12 6.48E-12 3.32E-11  4.12E-07 2.02E-07
TE-131m  1.23E-08 7.51E-09 5.03E-09 9.06E-09 S.49E-08 2.97E-05 7.76E-05
TE-131 1.97E-12 1.04E-12 6.30E-13 1.55E-12 7.72E-12  2.92E-07 1.89E-09
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Izble 3.5-3 (continued)
INHALATION DOSE FACTORS FOR TEEN - (DFAj)a

(mrem per pCi inhaled)

- O =
1E-132 4 .SOE-08 3.63E-08 2.74E-08 3.07E-08 2.44E-07 S.61E-05 5.79E-05
1-130 7.80E-07 2.24E-06 8.96E-07 1.86E-04 3 .44E-06 NO DATA 1.14E-06
1-131 4 43E-06 6.14E-06 3.30E-06 1.83E-03 1.05E-05 NO DATA B.11E-07
1-132 1.99E-07 S.47E-Q7 1.97E-07 1.89E-Q05 8.65E-07 NO DATA 1.59E-07
I-133 1.52E-06 2.56E-06 7.78E-07 3.65E-04 4 _49E-06 NOC DATA 1.29E-06
1-134 1.11E-07 2.9CE-07 1.05E-07 4, 94E-06 4 . S8E-07 NO DATA 2.55E-09
I1-135 4.62E-07 1.18E-06 &.36E-07 7.76E-05 1.86E-06 NO DATA 8.69E-07
CS-134 6.2BE-05 1.41E-04 6.86E-05 KO DATA 4 .69E-05 1.8B3E-05 1.22E-06
CS-136 6. 44E-06 2.42E-05 1.71E-05 NO DATA 1.3BE-05 2.22E-06 1.36E-06
cs-137 8.38E-05 1.06E-04 3.89E-05 NO DATA 3.80E-05 1.51E-05 1.06E-06
cs-138 5.B2E-08 1.07E-07 5.58E-08 NO DATA 8.28E-08 9 .84LE-09 3.38E-11
BA-139 1.67E-10 1.18E-13 4. 87E-12 NO DATA 1.11E-13 8.08BE-07 8.06E-07
BA-140 6.84E-06 8.38E-09 4 4LOE-O7 NO DATA 2.85E-09 2.54E-04 2.86E-05
BA-141 1.78E-11 1.32E-14 5.93E-13 NO DATA 1.23E-14 4 .11E-07 9 33E-14
BA-142 4.62E-12 4. 63E-15 2.84E-13 NO DATA 3.92E-15 2.39E-07 5.99E-20
LA-140 5.99E-08 2.95E-08 7.82E-09 NO DATA RO DATA 2.68E-05 & .09E-05
LA-142 1.20E-10 5.31E-11 1.32E-11 NO DATA RO DATA 1.27E-06 1.50E-06
CE-141 3.55E-06 2.37E-06 2.71E-07 NC DATA 1.11E-06 7.67E-05 1.58E-05
CE-143 3.32E-08 2.42E-08 2.70E-09 NO DATA 1.08E-08 1.63E-0C5 3.19E-05
CE-144 6.11E-04 2.53E-04 3.28E-05 KO DATA 1.51E-04 1.67E-03 1.08E-04
PR-143 1.67E-06 6.64E-07 8,2BE-08 NO DATA 3.86E-07 6.04E-05 2.67E-05
PR-144 S,.37E-12 2.20E-12 2.72E-13 NO DATA 1.26E-12 2.19-07 2.94E-14
RD-147 9.83E-07 1.07E-06 6.41E-08 NO DATA 6.28E-07 4, 65E-05 2.28E-05
v-187 1.%0E-09 1.22E-09 4 . 29E-10 NO DATA RO DATA 5.92E-06 2.21E-05
NP-239 4.23E-08 3.99E-09 2.21E-09 NO DATA 1.25E-08 8.11E-06 1.65E-05
* 3,52 % 10706
*#+ Less than 107294
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Table 3.5-4 (continued)
INHALATION DOSE FACTORS FOR ADULT - (DFAi)a

(mrem per pCi inhaled)

NUCLIDE __BONE LIVER T BODY __ THYROID _KIDNEY LUNG GI-LLY
SR-91 7.74E-09  NO DATA 3.13E-10 NO DATA NG DATA 4 . 56E-06 2.39E-05
SR-92 8.43E-10 NO DATA 3.64E-11 NO DATA NO DATA 2.06E-06 5.38BE-06
¥-90 2.61E-07 NO DATA 7.01E-09 NO DATA NO DATA 2.12E-05 6.32E-05
Y-91m 3.26E-11 NO DATA 1.27E-12 NO DATA NO DATA 2.40E-07 1.66E-10
Y-91 S.78E-05 RO DATA 1,55E-06 NO DATA NO DATA 2.13E-04 4. B1lE-03
Y-92 1.29E-09 NO DATA 3.77E-11 NO DATA NO DATA 1.96E-06 9.19E-06
Y-93 1.18E-08 NO DATA 3.26E-10 NO DATA NO DATA 6.06E-06 5.27E-05
ZR-95 1.34E-05 4.30E-06 2.91E-06 NO DATA 6.77E-06 2.21E-04 1.8BE-05
ZR-97 1.21E-08 2.45E-09 1.13E-09 NO DATA  3.71E-09 9.B4E-06 6.54E-05
NB-95 1.76E-06 9.77E-07 5.26E-07 NO DATA 9.67E-07 6.31E-05 1.30CE-05
MO-99 NO DATA 1.51E-08 2.B7E-0% NO DATA 3.64E-08 1.14E-05 3.10E-05
TC-9%m 1.29E-13  3.64E-13 4.63E-12 NO DATA $5.52E-12 9.55E-08 5.20E-07
TC 101 5.22E-15 7.52E-15 7.3BE-14 NO DATA 1.35E-13 &4.99E-08 1.36E-21
RU-103 1.91E-07 NO DATA 8.23E-08 NO DATA 7.29E-07 6.31E-05 1.38E-05
RU-105 9.88E-11 NO DATA 3.89E-11 NO DATA 1.27E-10 1.37E-06 6.02E-06
RU-106 B.64E-06 NO DATA 1.09E-06 NO DATA 1.67E-05 1.17E-03 1.14E-04
AG~-110m 1.35E-06 1.25E-06 7.43E-07 NO DATA 2.46E-06 5.79E-04 3.7BE-05
TE-125m 4.27E-07 1.98BE-07 5.B4E-08 1.31E-07 1.55E-06 3.92E-05 B8.B3E-06
TE-127n 1.58E-06 7.21E-07 1.96E-07 4.11E-07 5.72E-06 1.20E-04 1.87E-05
TE-127 1.75E-10 8.03E-11 3.87E-11 1.32E-10 6.37E-10 B.14E-07 7.17E-06
TE-12%m 1.22E-06 5.B4E-07 1.9BE-07 &4.30E-07 &4.57E-06 1.45Z-04 4 79E-05
TE-129 6.22E-12 2.99E-12 1.55E-12 4.87E-12 2.34E-11 2.42E-07 1.96E-08
TE-131m 8.74E-09 5.45E-09 3.63E-09 6.BBE-09 3.8B6E-08 1.82E-05 6.95E-05
TE-131 1.39E-12 7.44E-13 4.49E-13 1.17E-12 5.46E-12 1.74E-07 2.30E-09
TE-132 3.25E-08 2.69E-08 2.02E-08 2.37E-08 1.B2E-07 3.60E-05 6.37E-05
1-130 5.72E-07 1.68E-06 6.60E-07 1.42E-04 2.61E-06 NO DATA 9.61E-07
1-131 3.13E-06 &4 .4L7E-06 2.56E-06 1.49E-03 7.66E-06 NO DATA 7.85E-07
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Table 3.5-4 (continued)
INHALATION DOSE FACTORS FOR ADULT - (DFAj)a

(mrem per pCi inhaled)

NUCLIDE _ BONE  LIVER T BODY ___ THYROID _ KIDNEY LUNG GI-LLI
1-132 1.45E-07 4.07E-07 1.45E-07 1.43E-05 6.4BE-07 NO DATA 5.08E-08
1-133 1.08E-06 1.8S5E-06 5.65E-07 2.69E-04 3.23E-06 NO DATA 1.11E-06
1-134 8.0SE-08 2.16E-07 7.69E-08 3.73E-06 3.44E-07 NO DATA 1.26E-10
1-135 3.35E-07 B8.73E-07 3.21E-07 5.60E-05 1.39E-06 NO DATA 6.56E-07
C8-134 4 .66E-05 1.06E-04 9.10E-05 NO DATA 3.59E-05 1.22E-05 1.30E-06
Cs-136 4. BBE-06 1.B3E-05 1.3BE-05 NO DATA 1.07E-05 1.50E-06 1.46E-06
Cs-137 $.98E-05 7.76E-05 5,35E-05 NO DATA 2.78E-05 9.40E-06 1.05E-06
cs-138 4.14E-08 7.76E-08 4 .05E-O08 NC DATA 6.00E-08 6.07E-09 2.33E-13
BA-139 1.17E-10 8.32E-14 3.42E-12 NO DATA 7.78E-14 &4.70E-07 1.12E-07
BA-140 4 .88E-06 6.13E-09 3.21E-07 NO DATA 2.09E-09 1.59E-04 2.73E-05
BA-141 1.25E-11 9.41E-15 4.20E-13 NO DATA 8.7SE-15 2.42E-07 1.45E-17
BA-142 3.29E-12 3.38E-15 2.07E-13 NO DATA 2.86E-15 1.49E-07 1.96E-26
1A-140 4. 30E-08 2.17E-08 5.73E-09 NO DATA NO DATA 1 70E-05 5.73E-05
LA-142 8.54E-11 3.88E-11 9.65E-12 NO DATA NO DATA 7 91E-07  2.64E-07
CE-141 2.49E-06 1.69E-06 1.91E-07 NO DATA 7.83E-CG7 4.52E-05 1.50E-05
CE-143 2.33E-08 1.72E-08 1.91E-09 NC DATA 7.60E-09 9.97E-06 2.B3E-05
CE-144 4,29E-04 1.79E-04 2.30E-05 NO DATA 1.06E-04 9.72E-04 1.02E-04
PR-143 1.17E-06 4.69E-Q7 5.B0E-08 NO DATA 2.70E-07 3.51E-05 2.50E-05
PR-144 3,76E-12 1.56E-12 1.91E-13 NO DATA 8.81E-13 1.27E-07 2.69E-18
ND-147 6.59E-07 7.62E-07 4.56E-08 NO DATA 4,45E-07 2.76E-05 2.16E-05
w-187 1.06E-09 8.85E-10 3.10E-10 NO DATA NO DATA 3.63E-06 1.94E-05
NP-239 2.B7E-08 2.B2E-09 1.55E-09 KO DATA 8.75£-09 4.70E-06 1,49E-05

* 2,27 X 10706

#* Less than 10 2%
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TABLE 3.5-5
GROUND PLANE DOSE FACTORS ~ DFGj
(mrem/hr per pCi/mz)

ELEMENT TOTAL BODY SKIN

H-3 0.0 0.0

C-14 0.0 0.0
Na-24 2.50E-08% 2.90E-08
B-32 0.0 0.0
Cr-51 2.20E-10 2.60E-10
Mn-54 5.80E-0% 6.80E-09
Mn-56 1.10E-08 1.30E-08
Fe:55 0.0 0.0
Fe-59 8.00E-09 9.40E-09
Co-58 7.00E-09 8.20E-09
Co-60 1.70E-08 2.00E-08
Ni-63 0.0 0.0
Ni-65 3.70E-09 4. 30E-09
Cu-64 1.50E-09 1.70E-09
Zn-65 4 .00E-09 4 .60E-09
Zn-69 9.0 0.0
Br-83 6.40E-11 9.30E-11
Br-84 1.20E-08 1.40E-08
Br-85 0.0 0.0
Rb-86 6.30E-10 7.20E-10
Rh-88 3.50E-09 4 . 00E-09
Rb-89 1.50E-08 1.8CE-08
Sr-89 5.60E-13 6.50E-13
$r-91 7.10E-09 _B.30E-09
Sr-92 9.00E-09 1.00E-08
T-90 2.20E-12 2.60E-12
Y-91lm 3.80E-09 4 . LOE-09
X-91 2. 640E-11 2.70E-11
Y-92 1.60E-09 1.90E-09
Y-93 5.70E-10 7.80E-10
Zr-95% 5.00E-09 5.80E-09
ar-27 5.5CE-09 6.40E-09
Nb-95 5.10E-09 6.00E-09
Mo-99 1.90E-09 2.20E-09
Te-9%m 9.60E-10 1.10E-09
Ic:101 2.70E:09 3.00E-09
Bu-103 3.60E-09 4.20E-09
Ru-105 4.50E-09 S.10E-09
Ru-106 1.50E-09 1.80E-09
Ag-110m 1.80E-08 2.10E-08
CLINTON~-1 3-60 Rev.5-2/89
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Takle 3.5-5 (Continued)
GROUND PLANE DOSE FACTORS - DFGy

(mrem/hr per pCi/m?)

ELEMENT IOTAL BODY SKIN
Te-125m 3.50E-11 4.80E-11
Te-127n 1.10E-12 1.30E-12
Te-127 1.00E-11 1.10E-11
- 1.70E-10 9.00E-10
Te-129 7.10E-10 8.40E-10
Te-131m 8.40E-09 9.90E-09
Te-131 2.20E-09 2.60E-06
Te-132 1.70E-09 2.00E-09
1-130 1.40E-08 1.70E-08
1-131 2.80E-09 3.40E-09
1-132 1.70E-08 2.00E-08
1-133 3,70E-09 4 50E-09
1-134 1.60E-08 1.90E-08
1-135 1.20E-08 1.40E-08
Cs-134 1.20E-08 1.40E-08
Cs-136 1.50E-08 1. J0E-08
Cs-137 4.20E-09 4.90E-09
Cs-138 2.10E-08 2 .4OE-08
Ba-139 2.40E-09 2.70E-09
Ba-140 2.10E-09 2.40E-09
Ba-141 4.30E-09 4.90E-09
Ba-142 7.90E-09 9.00E-09
La-140 1.S0E-08 1.70E-08
la-162 1. 50E-08 1.80E-08
Ce-141 5. S0E-10 6.20E-10
Ce-143 2.20E-09 2.50E-09
Ce- 144 3.20E-10 3.70E-10
Pr-143 0.0 0.0
Pr-144 2.00E-10 2.30E-10
Nd-147 1.00E-09 1.20E-09
w-187 3.10E-09 3.60E-09
Np-239 9.50E-10 1.10E-09

*2.50 X 107098
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TABLE 3.5-6

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

NUCLIDE EONE LIVER I.BODY IHYROID  KIDNEY LUBG el-LL1
H-3 NO DATA 3.08E-07 3.08E-07 3.08E-07 3.08E-07 3.08BE-07 3.08BE-07
c-14 2.37E-05« 5.06E-06 S.06E-06 5.06E-06 S5.06E-06 5.06E-06 5.06E-06
NA-24 1.01E-05 1.01E-05 1.01E-05 1.01E-05 1.01E-05 1.01E-05 1.01E-05
.32 1.70E-03 1.00E-04 6.59E-05 RO DATA NO DATA NC DATA 2.30E-05
CR-51 NO DATA NO DATA 1.41E-08 9.20E-09 2.01E-09 1.79E-08 4.11E-07
MN-54 NO DATA 1.99E-05 4.51E-06 NO DATA 4.41E-06 NO DATA 7.31E-06
MN-56 RO DATA 8.18E-07 1.41E-07 NO DATA 7.03E-07 KO DATA 7.43E-05
FE-55 1.39E-05 B8.9BE-06 2.40E-06 NO DATA NO DATA 4. 39E-06 1.14E-06
FE-59 3.08E-05 5.38E-05 2.12E-05 NO DATA RO DATA 1.59E-05 2.57E-05
COo-58 NO DATA 3.60E-06 B.98E-06 NO DATA KO DATA NC DATA 8.97E-06
C0-60 NO DATA 1.08E-05 2.55E-05 NO DATA NO DATA NC DATA 2.57E-05
NI-63 6.34E-04 3.92E-05 2.20E-05 NO DATA NO DATA NO DATA 1.95E-06
NI-65 4.70E-06 5.32E-07 2.42E-07 NO DATA RO DATA NO DATA 4.05E-05
CU-64 NO DATA 6.09E-07 2.B2E-07 NC DATA 1.03E-06 NO DATA 1.25E-05
ZN-65 1.B4E-05 6.31E-05 2.91E-05 NO DATA 3.06E-05 NO DATA 5.33E-05
ZN-69 9.33E-08 1.68E-07 1.25E-08 NO DATA 6.98E-08 NO DATA 1.37E-05
BR-B3 NO DATA NO DATA 3.63E-07 NO DATA NG DATA NO DATA LT E-24%%
ER-84 NO DATA NO DATA 3.82E-07 NO DATA NO DATA NO DATA LT E-24
BR-85 NO DATA RO DATA 1.94E-08 NO DATA NO DATA NO DATA LT E-24
RB-86 NO DATA 1.70E-04 B8.40E-05 NO DATA NG DATA NO DATA & 34E-06
RB-88 NC DATA 4.98E-07 2.73E-07 RO DATA HO DATA RO DATA 4 _BSE-07
RB-89 NO DATA 2.86E-07 1.97E-07 MO DATA NO DATA NO DATA 9.74E-08
SR-89 2.51E-03 NO DATA 7.20E-05 NO DATA RO DATA NO DATA 5.16E-05
SR-90 1.85E-02 NO DATA 4.71E-03  NO DATA NO DATA NO DATA 2.31E-04
SR-91 5.00E-05 WO DATA 1.81E-06 NO DATA NO DATA NO DATA 5.92E-05
SR-92 1.92E-05 NO DATA 7.13E-07 NO DATA NO DATA NO DATA 2.07E-04
Y-%90 8.69E-08 NO DATA 2.33E-09 NO DATA NO DATA NO DATA 1.20E-04
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TABLE 3.5-6 (continued)
INGESTION DOSE FACTORS FOR INFANT - (DFLji)g
(mrem per pCi ingested)

NUCLIDE BONE LIVER I.BODY THYROID KIDNEX LUNG cl-1L1
Y-91m 8.10E-10 NO DATA 2.76E-11  NO DATA NO DATA NO DATA 2.70E-06
¥-91 1.13E-06 NO DATA 3.01E-08 NO DATA NO DATA NO DATA 8.10E-05
Y-92 7.65E-09 NO DATA 2.15E-10 NO DATA NO DATA NO DATA 1.46E-04
Y-93 2.43E-08 NO DATA 6.62E-10 NO DATA NO DATA NO DATA 1.92E-04
ZR-95 2.06E-07 5.02E-08 3.56E-08 NO DATA 5.41E-08 NO DATA 2.50E-0%
ZR-97 1.48E-08 2.S4E-09 1.16E-09 NO DATA 2.56E-09 NO DATA 1.62E-04
NB-95 4.20E-08 1.73E-08 1.00E-08 NO DATA 1.24k-08 NO DATA 1.46E-05
MO-99 NO DATA 3 4LDE-05 6.63E-06 NO DATA 5.08E-05 NO DATA 1.12E-05
TC-9%m 1.92E-09 3.96E-09 5.10E-08 NO DATA 4.26E-08 2.07E-09 1.13E-06
TC-101 2.27E-09 2.B6E-09 2.83E-08 NO DATA 3 4LOE-O8 1.56E-09 & .B6E-07
RU-103 1.48E-06 NO DATA 4.95E-07 NO DATA 3.08E-06 NO DATA 1.B0E-05
RU-105 1.36E-07 NO DATA 4.SBE-08 NO DATA 1.00E-06 NO DATA 5.41E-05
RU-106 2.41E-05 NO DATA 3.01E-06 NO DATA 2.85E-05 NO DATA 1.83E-04
AG-110m 9.96E-07 7.27E-07 4.BlE-07 NO DATA 1.04E-06 NO DATA 3.77E-05
TE-125m 2 33E-05 7.79E-06 3.15E-06 7.B4E-06 NO DATA NO DATA 1.11E-05
TE-127m 5 BSE-05 1.94E-05 7.0BE-06 1.69E-05 1.44E-04 NO DATA 2.36E-05
TE-127 1.00E-06 2.35E-07 2.15E-07 8.14E-07 2.44E-06 NO DATA 2.10E-05
TE-12%n 1.00E-04 3.43E-05 1.54E-05 3.84E-05 . 2.50E-04 NO DATA 5. 97E-05
TE-129 2 B4LE-07 9.79E-08 6.63E-08 2.38E-07 7.07E-07 NO DATA 2.27E-05
TE-131m 1.52E-05 6.128-06 5.0SE-06 1.24E-05 4.21E-05 NO DATA 1.03E-04
TE-131 1 _76E-07 6.50E-08 4.94E-O8 1.57E-07 4.50E-07 NO DATA 7.11E-06
TE-132 2 OBE-05 1.03§-05 9.61E-06 1.52E-05 6,44E-05 NO DAZA 3.B1E-05
1-130 6 OOE-06 1.32E-05 5.30E-06 1.48E-03 1.45E-05 NO DATA 2.83E-06
1-131 3 $9F-05 4.23E-05 1.86E-05 1.39E-02 4.94E-05 NO DATA 1.51E-06
1-132 1.66E-06 3.37E-06 1.20E-06 1.58E-04 3.76E-06 NO DATA 2.73E-06
1-133 1.25E-05 1.B2E-05 5.33E-06 3.31E-03 2.14E-05 NO DATA 3.08E-06
1-134 8 69E-07 1.7BE-06 6.33E-07 4.15E-05 1.99E-06 NO DATA 1.84E-06
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TABLE 3.5-6 (continued)
INGESTION DOSE FACTORS FOR INFANT - (DFL;),

(mrem per pCi ingested)

NUCLIDE BONE LIVER I BODY THYROID KIDNEY LUNG GI-LLI
1-135 3.64E-06 7.24E-06 2 .64E-06 6.49E-04 B.0O7E-06 NO DATA 2.62E-06
CS-134 3.77E-04 7.03E-04 7.10E-05 NO DATA 1.81E-04 7.42E-05 1.91E-06
CsS-13é6 4.59E-05 1.35E-04 5.04E-05 NC DATA 5.38BE-05 1.1CE-05 2.0SE-C6
cs-137 5.22E-04 6.11E-04 4.33E-05 NO DATA 1.64E-04 6.64E-05 1,91E-06
cs-138 4.BlE-07 7.82E-07 3.79E-07 NO DATA 3.90E-07 6.09E-08 1.25E-06
BA-139 8.81E-07 5.84E-10 2.55E-08 NO DATA 3.51E-10 3.54E-10 5.58E-05
BA-140 1.71E-04 1.71E-07 8.81E-06 NO DATA 4. 06E-08 1.05E-07 4, 20E-05
BA-141 4 25E-07 2.91E-10 1.34E-08 NO DATA 1.75E-10 1.77E-10 S.19E-06
BA-142 1.84E-07 1.53E-10 9.06E-09 NO DATA 8.81E-11 9.26E-11 7.5S8E-07
1A-140 2.11E-08 8.32E-09 ?2.14E-09 NO DATA NO DATA NO DATA 9.77E-05
LA-142 1.10E-09 4 . 04E-10 S.67E-11 NO DATA NO DATA NO DATA 6.86E-05
CE-141 7.87E-08 4 . BOE-08 5.65E-09 NO DATA 1.48E-08 RO DATA 2.48E-05
CE-1423 1.48E-08 9.82E-06 1.12E-09 NO DATA 2.86E-09 NO DATA 5.73E-05
CE- 144 2.98E-06 1.22E-06 1.67E-07 NO DATA 4 93E-07 NO DATA 1.71E-04
PR-143 8.13E-08 3.04E-08 4 0D3E-09 NO DATA 1.13E-08 NO DATA 4,29E-05
PR- 144 2.74E-10 1.06E-10 1.38E-11 NO DATA 3.84E-11 NO DATA 4.93E-06
ND-147 5.53E-08 5.68E-08 7.48E-09 NO DATA 2.19E-08 NO DATA 3.60E-05
W-187 9.03E-07 6.28E-07 2.17E-07 NO DATA NO DATA NO DATA 3.69E-05
NP-239 1.11E-08 9.93E-10 5.61E-10 NO DATA 1.98E-09 NO DATA Z2.87E-05
* 2.37 X 10795

** Less than 10~ 2%
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TABLE 3.5-7
INGESTION DOSE FACTORS FOR CHILD - (DFLj),

(mrem per pCi ingested)

NUCLIDE  BONE LIVER I1.BODY IHYROID  KIDNEY e Gl-LL1
H-3 NO DATA 2.03E-07 2.03E-07 2.03E-07 2.03E-07 2.03E-07 2.03E-07
C-14 1.21E-05% 2 42E-06 2.42E-06 2 42E-06 2 .42E-06 2.42E-06  2.42E-06
NA-24 5.80E-06 5.BOE-06 5.B0E-06 5.80E-06 5 .80E-06 5.B0E-06 5.80E-06
P-32 8.25E-04  3.B6E-05 3.1B8E-05 NO DATA NO DATA NO DATA 2.28E-05
CR-51 NO DATA NO DATA 8.90E-09 4.94E-09 1.35E-09 9.02E-09 4.72E-C7
MN-54 NO DATA 1.07E-05  2.83E-06 NO DATA 3.00E-06 NO DATA 8.98E-06
MN-56 NO DATA 3.34E-07 7.54E-08 NO DATA 4.04E-07 NO DATA 4 .B4LE-05
FE-55 1.15E-05 6.10E-06 1.89E-06 NO DATA NO DATA 3.45E-06 1.13E-06
FE-59 1.65E-05 2.67E-05 1.33E-05 NO DATA NO DATA 7.74E-06  2.7BE-05
CO-58 NO DATA 1.B0E-06 S5.51E-06 NO DATA RO DATA NO DATA 1.05E-05
CO-60 NO DATA 5.29E-06 1.56E-05 NO DATA NO DATA NO DATA 2.93E-05
NI-63 ~ 5.3BE-0O& 2.BBE-05 1.B3E-05 NO DATA BO DATA NO DATA 1.94E-06
NI-65 2.228-06 2.09E-07 1.22E-07 NO DATA NO DATA NO DATA 2.56E-05
CU-64 NG DATA 2.45E-07 1.4BE-07 NO DATA 5.92E-07 NO DATA 1.15E-05
IN-65 1.37E-05 3.65E-05 2.27E-05 NO DATA 2.30E-05 NC DATA 6.41E-06
ZN-69 4. 3BE-08 6.33E-08 5 .85E-09 NO DATA 3.B4E-08 RO DATA 3.99E-06
BR-82 NO DATA NO DATA 1.71E-07 RO DATA NO DATA NO DATA LT E-24%x
BR-84 NO DATA NO DATA 1.98E-07 NO DATA NO DAT: NC DATA LT E-24
BR-85 NO DATA RO DATA 9.12E-09 KO DATa NO DATA NO DATA LT E-24
RE-86 NO DATA 6.70E-05 4.12E-05 NO DATA RO DATA RO DATA 4.31E-06
RB-88 NO DATA 1.90E-07 1.32E-07 NO DATA NO DATA NC DATA 9.32E-09
RB-89 NO DATA 1.17E-07 1.04E-07 KO DATA NO DATA NO DATA 1.02E-09
SR-89 1.32E-03 NO DATA 3.77E-05 NO DATA NO DATA NO DATA 5.11E-05
SR-90 1.70E-02 NO DATA 4.31E-03 NO DATA NO DATA NO DATA 2.29E-04
SR-91 2.40E-05 KO DATA 9.06E-07 NO DATA NO DATA NO DATA 5.30E-05
SR-92 9.03E-06 NO DATA 3.62E-07 NO DATA RO DATA NO DATA 1.71E-04
Y-90 4.11E-08 NO DATA 1.10E-09 NO DATA NO DATA NO DATA 1.17E-04
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INGESTION DOSE FACTORS FOR CHILD - (DFL;),

(mrem per pCi ingested)

NUCLIDE BOKRE LIVER 1.BODY THYRCID EIDREY LUNG Sl-LLL
Y-91m 3.B2E-10 NO DATA 1.38E-11 NO DATA NO DATA NO DATA 7.4BE-07
- Y-91 6.02E-07 NO DATA 1.61E-08 NO DATA NO DATA NO DATA 8.02E-05
Y-92 3.60E-09 NO DATA 1.03E-10 NC DATA NO DATA NO DATA 1.04E-04
¥-93 1.14E-08 RO DATA 3.13E-10 NO DATA NO DATA RO DATA 1.70E-04
ZR-95 1.16E-07 2.S5E-08 2.27E-0OB WO DATA 3.65E-08 NO DATA 2 .66E-05
ZR-97 6€.99E-09 1.0lE-09 S5.96E-i0 NO DATA 1.45E-09 NO DATA 1.53E-04
NB-95 2.25E-08 B.76E-09 6.26E-09 NO DATA 8.23E-09 NO DATA 1.62E-05
MO-99 NO DATA 1.33E-05 3.29E-06 NO DATA 2.B4E-05 NO DATA 1.10E-05
TC-9%m 9.23E-10 1.B1E-09 3 .00E-08 NO DATA 2.63E-08 9.19E-10 1.03E-06
TC-101 1.07E-09 1.12E-09 1.42E-08 NO DATA 1.91E-08 5.92E-10 3.56E-09
RU-103 7.31E-07 RO DATA 2.81E-07 NO DATA 1.84E-06 NO DATA 1.89E-05
RU-105 6.45E-08 NO DATA 2.34E-08 NO DATA 5.67E-07 NO DATA 4.21E-05
RU-106 1.17E-05 NO DATA 1.46E-06 NO DATA 1.58E-05 NO DATA 1.82E-04
AG-110m 5.39E-07 3.64E-07 2.91E-07 NO DATA 6.7BE-07 NO DATA 4.33E-05
TE-125m 1.14E-05 3.09E-08 1.52E-06 3.20E-06 RO DATA NO DATA 1.10E-05
TE-127m 2.89E-05 7.7BE-06 3.43E-06 6.91E-06 8.24E-05 NO DATA 2.34E-05
TE-127 4.71E-07 1.27E-07 1.01E-07 3.26E-07 1.34E-06 NO DATA 1.84E-05
TE-12%m 4. B7E-05 1.36E-05 7.56E-06 1.57E-05 1.43E-04 NO DATA 5.94E-05
- TE-129 1.34E-07 3.74E-08 3.1BE-08 9.56E-08 3.92E-07 NO DATA 8.34E-06
- TE-131m 7.20E-06 2.49E-06 2.65E-06 5.12E-06 2.41E-05 NO DATA 1.01E-04
TE-131 8.30E-08 2.53E-08 2. 47E-08 6.35E-08 2.51E-07 NO DATA 4. 36E-07
TE-132 1.01E-05 4.47E-06 5.40E-06 6.51E-06 4_.15E-05 NO DATA 4, 50E-05
1-130 2.92E-06 5.90E-06 3 .04E-06 6.50E-04 8.B2E-06 NO DATA 2.76E-06
1-131 1.72E-05 1.73E-05 9.83E-06 5.72E-03 2.84E-05  NO DATA 1.54E-086
1-132 8.00E-07 1.47E-06 6.76E-07 6.82E-05 2.25E-06 NO DATA 1.73E-06
1-133 5,92E-06 7.32E-06 2.77E-06 1.36E-03 1,.22E-05 RO DATA 2. .95E-06
i-134 4.19E-07 7.78E-07 3.58E-07 1.79E-05 1.19E-06 NO DATA 5.16E-07
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CPS-0ODCM

TABLE 3.5-7 (continued)
INGESTION DOSE FACTORS FOR CHILD - (DFLy),
(mrem per pCi ingested) (f
NUCLIDE BONE LIVER 1.BODY THYROID KIDNEY LUNG GI-L11
1-135 1.7SE-06 3.15E-06 1.49E-06 2.79E-04 4 . 83E-06 NO DATA 2.40E-06 ;
£S-134 2.34E-04 3,.84E-04 8.10E-05 NO DATA 1.19E-04 4 .27L-05 2.07E-06 j
€S-136 2.35E-05 6.46E-05 4 18E-05 KO DATA 3.44E-05 5.13E-06 2.27E-06
!
Cs-137 3.27E-04 3.13E-04 4 .62E-05 NO DATA 1.02E-04 31.67E-05 1.96E-06 .
cs-138 2.28E-07 3.17E-07 2.01E-07 NO DATA 2.23E-07 2.40E-08 1.46E-07 '
BA-139 4, 14E-07 2.21E-10 1.20E-08 NO DATA 1.93E-10 1.30E-10 2.35E-05 '
BA-140 8.31E-05 7.2BE-08 4 .BSE-06 NC DATA 2.37E-08 4 34E-08 4 . 21E-05 |
Ba-141 2.00E-07 1.12E-10 6.51E-09 NO DATA 9.6%E-11 6.58E-10 1.14E-07 |
BA-142 B.74E-08 6.2%9E-11 4 . B8E-09 NO DATA 5.09C-11 3.70E-11 1.14E-09 -
!
1A-140 1.01E-08 3.53E-0¢ 1.10E-09 NO DATA NG DATA NO DATA 9.B4E-05 i
LA-142 5.24E-10 1.67E-10 5.23E-11 NO DATA NC DATA RO DATA 3,31E-05 ’
CE-141 8.97E-08 1.98E-08 2.94E-09 NO DATA 8.68E-09 NO DATA 2.57!-95
CE-143 6.99E-0¢ 3.79E-06 5.485E-10 NO DATA 1.59E-09 NC DATA 5.55E-05 (r?
CE-144 2.08.-06 6.52E-07 1.11E-07 NO DATA 3.61E-07 RO DATA 1.70E-04 o
M-143 3.93E-08 1.18BE-08 1.95E-09 NO DATA 6.39E-09 NC DATA 4.24E-05
PR-144 1.29E-10 3.99E-11 6.49E-12 NO DATA 2.11E-11 NO DATA 8.59E-08
ND~ 147 2 79E-08 2.26E-08 1.75E-09 NO DATA 1.24E-08 NO DATA 3.S8E-05
w-187 4 29E-07 2.54E-07 1.14E-07 NO DATA NO DATA NO DATA 3.57E-05
np-239 5,.25E-09 3.77E-10 2.65E-10 RO DATA 1.09E-09 NO DATA 2.79E-05

#1.21 X 10795
*% Less than 10~ %%
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CPS-ODCM

(mrem per pCi ingested)

INGESTION DOSE FACTORS FOR TEEN -~ (DFLy),

NUCLIDE  BONE LIVER  I1.BODY  IHYROID  KIDNEY  LUNG = GI-LL1
H-3 NO DATA 1.06E-07 1.06E-07 1.06E-07 1.06E-07 1.06E-07 1.06E-07
c-14 4 .06E-O6* 8. 12E-07 8.12E-07 8.12E-07 8.12E-07 B8.12E-07 B.12E-07
NA-24 2.30E-06 2.30E-06 2.30E-06 2.30E-06 2.30E-06 2.30E-06 2.30E-06
P-32 2.76E-04 1.71E-05 1.07E-05 NO DATA NO DATA NC DATA 2.32E-05
CR-51 NO DATA NO DATA 3.60E-09 2.00E-09 7.B9E-10 5.14E-0% 6.05E-07
MN-54 NO DATA 5.90E-06 1.17E-06 NO DATA 1.76E-06 NO DATA 1.21E-05
MN-56 NO DATA 1.58E-07 2.81E-08 NO DATA 2.00E-07 NO DATA 1.04E-05
FE-55 3.78E-06 2 .6BE-06 6.25E-07 NO DATA RO DATA 1.70E-06 1.16E-06
FE-59 5.87E-06 1.37E-05 5.29E-06 NO DATA RO DATA 4 32E-06 3. 24E-05
co-58 NO DATA 9.72E-07 2.24E-06 NO DATA NC DATA NO DATA 1.34E-05
CC-60 NO DATA 2.81E-06 6.33E-06 NO DATA NO DATA NO DATA 3.66E-05
NI-63 1.77E-04 1.25E-05 6.00E-06 NO DATA NO DATA NO DATA 1.99E-06
NI-65 7.49E-07 9.57E-08 4.36E-08 NO DATA KO DATA NO DATA 5.19E-06
CU-64 NO DATA 1.15E-07 S5.41E-08 NO DATA 2.91E-07 NO DATA 8.92E-06
ZN-65 5.76E-06 2.00E-05 9.33E-06 NO DATA 1.28E-05 NO DATA 8.47E-06
ZN-69 1.47E-08 2.BOE-OB 1.96E-09 NO DATA 1.83E-08 NO DATA 5.16E-08
BR-83 NO DATA NO DATA S.74E-08 NO DATA NO DATA NO DATA LT E-24%*
BR-84 NG DATA NO DATA 7.22E-08 NO DATA RO DATA NO DATA LT E-24
BR-85 NO DATA NO DATA 3.05E-09 NO DATA NO DATA NO DATA LT E-24
RB-86 NO DATA 2.98E-05 1.40E-05 NO DATA NO DATA NO DATA 4.41E-06
RB-88 RO DATA B8.52E-08 4.54E-08 NO DATA NO DATA NO DATA 7.30E-15
RB-89 NO DATA 5.50E-08 3.B9E-08 NO DATA NO DATA NO DATA B.43E-17
SR-89 4 4LOE-04  NO DATA 1.26E-05 NO DATA NO DATA NO DATA 5,24E-05
SR-90 £.30E-03 NO DATA 2,.05E-03 NO DATA NO DATA NO DATA 2.33E-04
SR-91 8.07E-06 NO DATA 3.21E-07 NO DATA RO DATA NO DATA 3.65E-05
SR-92 3.05E-06 NO DATA 1.30E-07 NO DATA RO DATA NO DATA 7.77E-05
Y-90 1.37E-08 NO DATA 3.69E-10 NO DATA NO DATA NO DATA 1.13E-04
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CPS~-ODCM

TABLE 3.5-8 (continued)

INGESTION DOSE FACTORS FOR TEEN - (DFLy),

(mrem per pCi ingested)

BUCLIDE  BONE — LIVER = I.BODY = THYROID  KIDNEY  LUNG GIL-LL1

Y-91lm 1.29E-10 RO DATA 4.93E-12 NO DATA NO DATA NO DATA 6.09E-09
Y-91 2.01E-07 NO DATA 5.39E-09 NO DATA NO DATA NO DATA B.24E-05
Y-92 1.21E-09 NO DATA 3.50E-11 NO DATA NO DATA NO DATA 3.32E-05
Y-93 3.83E-09 NO DATA 1.05E-10 NO DATA RO DATA NO DATA 1.17E-04
ZR-95 4.12E-08 1.30E-08 B.94E-09 NO DATA 1.91E-08 RO DATA 3.00E-05
ZR-97 2.37E-09 4.69E-10 2.16E-10 NO DATA 7.11E-10 NO DATA 1.27E-04
NB-95 8,.22E-09 4 .56E-09 2.51E-09 NO DATA 4.42E-09 NG DATA 1.95E-05
MO-99 NO DATA 6.03E-06 1.15E-06 NO DATA 1.38E-05 NOC DATA 1.08E-05
TC-9%m 3.32E-10 9.26E-10 1.20E-08 NO DATA 1.38E-08 5.14E-10 6.0BE-07
TC-101 3.60E-10 5.12E-10 5.03E-09 NO DATA 9.26E-09 3.12E-10 8.7SE-17
RU-103 2.55E-07 NO DATA 1.09E-07 NO DATA 8.99E-07 NO DATA 2.13E-05
RU-105 2.18E-08 NO DATA B.46E-09 NO DATA 2.75E-07 NO DATA 1.76E-05
RU-106 3.92E-06 NO DATA 4.94E-07 NO DATA 7.56E-06 NO DATA 1.88E-04
AG-110m 2.05E-07 1.94E-07 1.1BE-07 NO DATA 3.70E-07 NO DATA 5.45E-05
TE-125m 3.83E-06 1.3BE-06 5.12E-07 1.07E-06 NO DATA NO DATA 1.13E-05
TE-127m 9.67E-06 3.43E-06 1.15E-06 2.30E-06 3.92E-05 NO DATA 2.41E-05
TE-127 1.58E-07 5.60E-08 3.40E-08 1.09E-C7 6.40E-07 NO DATA 1.22E-05
TE-12%m 1.63E-05 6.05E-06 2.58E-06 5.26E-06 6.82E-05 NO DATA 6.12E-05
TE-129 4. 4BE-08 1.67E-08 1.09E-08 3.20E-08 1.88E-07 NO DATA 2.45E-07
TE-131m 2.44E-06 1.17E-06 9.76E-07 1.76E-06 1.22E-05 NO DATA 9.39E-05
TE-131 2.79E-08 1.15E-08 8.72E-09 2.15E-08 1.22E-07 NO DATA 2.29E-09
TE-132 3.49E-06 2.21E-06 2.08E-06 2.33E-06 2.12E-05 NO DATA 7.00E-05
1-130 1.03E-06 2.98BE-06 1.19E-06 2.43E-04 &4 _.S59E-06 NO DATA 2.29E-06
1-131 5.85E-06 B,19E-06 &4 4OE-06 2.39E-03 1.41E-05 NO DATA 1.62E-06
1-132 2,79E-07 7.30E-07 2.62E-07 2.46E-05 1.15E-06 NO DATA 3.18E-07
I-133 2.01E-06 3 .41E-06 1.04E-06 4 .76E-04 5.98E-06 NO DATA 2.58E-06
1-134 1.46E-07 3 .B7E-07 1.39E-07 6.45E-06 6.10E-07 NO DATA 5.10E-09
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CPS-0DCM

TABLE 3.5-8 (continued)
INGESTION DOSE FACTORS FOR TEEN - (DFLy),

(mrem per pCi ingested)

NUCLIDE  BONE  LIVER  I.BODY = THYROID  KIDNEY  LUNG —  GI-LLI

1-135 6.10E-07 1.57E-06 5.82E-07 1.01E-04 2.4BE-06 NO DATA 1.74E-06
Cs-134 8.37E-05 1.97E-04 9.14E-05 NO DATA 6.26E-05 2.39E-05 2.45E-06
Cs-136 8.59E-06 3.38E-05 2.27E-05 NO DATA 1.84E-05 2.90E-06 2.72E-06
C8-137 1.12E-04  1.49E-0&4 5.19E-05 NO DATA S.07E-05 1.97E-05 2.12E-06
Cs-138 7.76E-08 1.49E-07 7.45E-08 NO DATA 1.10E-07 1.28E-08 6.76E-11
BA-139 1.39E-07 9.78BE-11 4.05E-09 NO DATA 9.22E-11 6.74E-11  1.24E-06
BA-140 2.84E-05  3.4BE-08 1.83E-06 NO DATA 1.1BE-08 2.34E-08 4 3BE-05
Ba-141 6.71E-08 5.01E-11 2.24E-09 NO DATA 4.65E-11 3.43E-11 1.43E-13
BA-142 2.99E-08 2.99E-11 1.B4E-0Y KO DATA 2.53E-11 1.99E-11 9.18E-20
LA-140 3.48E-09 1.71E-09 &4.55E-10 NO DATA NO DATA NO DATA 9.82E-05
1A-142 1.79E-10 7.95E-11 1.98E-11 NO DATA NO DATA NO DATA 2.42E-06
CE-141 1.33E-08 B8.88E-09 1.02E-09 NC DATA 4.18E-09 NO DATA 2.54E-05
CE-143 2.35E-09 1.71E-06 1.91E-10 NO DATA 7.67E-10 NO DATA 5.14E-05
CE-144 6.96E-07 2.88E-07 3.74E-08 NO DATA 1.72E-07 NO DATA 1.75E-04
PR-143 1.31E-08 5.23E-09 6.52E-10 1RO DATA 3.04E-09 NO DATA 4.31E-05
PR-144 4.30E-11 1.76E-11 2.18E-12 NO DATA 1.01E-11 KO DATA 4. 74E-14
ND-147 9.38E-09 1.02E-08 6.11E-10 NO DATA 5.99E-09 NO DATA 3.6BE-05
w-187 1.46E-07 1.19E-07 4.17E-08 NO DATA NO DATA NO DATA 3.22E-05
NP-239 1.76E-09 1.66E-10 9.22E-11 NO DATA 5.21E-10 NO DATA 2.67E-05

* 4.06 X 10706
#* Less than 10744
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IABLE 3.5-9
INGESTION DOSE FACTORS FOR ADULT - (DFLy) 5

(mrem per pCi in~ "ed)
NUCLIDE BONRE LIVER 1.BoDY THYROID £aDNEY LUNG Gl-LLI
H-3 NO DATA 1.05E-07 1.05E-07 1.05E-07 1.05E-07 1.05E-07 1.05E-07
c-14 2.84E-06*% S _6SE-0Q7 5.68E-07 5.68E-07 5.68E-07 3.68E-07 5.68BE-07
Na-24 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06
P-32 1.93E-04 1.20E-05 7.46E-06 NO DATA NO DATA NO DATA 2.17E-0%
CR-51 NO DATA NO DATA 2.66E-09 1.59E-09 5.B6E-10 3.53E-09 6.69v.07
MR-54 NC DATA 4.57E-086 8.72E-07 RO DATA 1.36E-06 NO DATA 1..0E-05
MN-56 NO DATA 1.15E-07 2.04E-08 NO DATA 1.46E-07 NO DATA 3.67E-06
FE-55 2.75E-06 1.90E-06 4 43E-07 NO DATA 80 DATA 1.06E-06 1.09E-06
FE-59 4 ,34E-06 1.02E-05 3.91E-06 NO DATA NO DATA 2.85E-06 3.40E-05
CO-58 NO DATA 7.45E-07 L.67E-06 NO DATA NO DATA RO DATA 1.51E-05 1
C0-60 10 DATA 2.14E-06 4 T72E-06 NO /'TA NO DATA NO DATA 4 D2E-05 :
NI-63 1.30E-04 9.01E-06 4. 36E-06 NO DaTA NO DATA NO DATA 1.88E-06 |
NI-65 5.28E-07 6.86E-08 3.13E-08 NO DATA NO DATA NO DATA 1.74E-06 (Ti
CU-64 NO DATA 8.35E-08 3.91E-08 NO DATA 2.10E-07 NO DATA 7.10E-06 |
ZN-65 4 . 8B4E-06 1.54E-05 6.96E-06 RO DATA 1.03E-05 NO DATA 9 70E-06
ZN-69 1.03E-08 1.97Z-08 1.37E-09 NO DATA 1.28E-08 NO DATA 2.96E-09
BR-83 NO DATA NO DATA 4 02E-08 NO DATA NO DATA NO DATA 5.79E-08
BR-84 NO DATA NO DATA 5.21E-08 NO DATA NO DATA NO DATA 4 . 0%E-13
BR-85 NO DATA NO DATA 2.14E-0%9 RO DATA NO DATA NO DATA LT E-24%>
RB-86 NO DATA 2.11E-05 9.83E-06 RO DATA NO DATA NO DATA 4 16E-08
RB-88 RO DATA 6.05E-08 3.21E-08 NO DATA NO DATA NO DATA B.36E-19
RB-B9 NO DATA 4 ,.01E-08 2.82E-08 NO DATA NO DATA NO DATA 2 33E-21
SR-89 3.08E-04 NO DATA 8.B4E-06 NC DATA NO DATA NO DATA 4. LE-05
SR-%0 7.58E-03 NG DATA 1.86E-03 NO DATA NO DATA NO DATA 2.19E-04
SR-91 +.67E-06 NO DATA 2.29E-07 NO DATA NO DATA NO DATA 2.70E-05
SR-92 2.15E-06 NO DATA 9.30E-08 NO DATA NO DATA RO DATA 4 26E-05
Y-90 9. 62E-09 NO DATA 2.5BE-10 NO DATA NO DATA NO DATA 1.02E-04

(,
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IABLE 3.5-9 (continued)
INGESTION DOSE FACTORS FOR ADULT - (DFLy),

(mrem per pCi ingested)

NUCLIDE BONE LIVER 1.BoDY THYROID KIDNEY LUNG eI-Lil
1-135 4 43E-07 1.16E-06 4. 28E-07 7.65E-05 1.86E-06 NO DATA 1.31E-086
C8-134 6.22E-0S 1.48E-04 1.21E-04 NC DATA 4.79E-05 1.59E-05 2.59E-06
CS-136 6.51E-06 2.57E-05 1.B5E-05 NO DATA 1.43E-05 1.96E-06 2.92E-06
cs-137 7.57E-05 1.09E-04 7.14%-05 NO DATA 3.70E-05 1.23E-05 2.11E-06
CcS-138 5.52E-08 1.09E-07 5.40E-08 NO DATA 8.01E-08 7.91E-08 4 65E-13
BA-139 9.70E-08 6.91E-11 2.84E-09 NO DATA 6.46E-11 3.92E-11 1.72E-07
BA-140 2.03E-05 2.55E-08 1.33E-06 NO DATA B.67E-0Q9 1.46E-08 4 . 1BE-05
BA-141 4,.71E-08 3.56E-11 1.59E-09 NO DATA 3.31E-11 2.02E-11 2.22E-17
BA-142 2.13E-08 2.19E-11 1.34E-09 NO DATA 1.85E-11 1.24E-11 3.00E-26
LA-140 2.50E-09 1.26E-09 3,.33E-10 NC DATA NO DATA NO DATA G.25E-05
LA-142 1.28E-10 5.82E-11 1 45E-11 NO DATA NO DATA NO DATA 4,25E-07
CE-141 9.36E-09 6.33E-09 7.18E-10 NO DATA 2.94E-09 NO DATA 2.42E-05
CE-143 1.65E-09 1.22E-06 1.35E-10 NO DATA 5.37E-10 NO DATA 4 . S6E-05
CE-144 4 .BBE-Q7 2.04E-07 2.62E-08 NO DATA 1.21E-07 NO DATA 1.65E-04
PR-143 9. 20E-09 3.69E-09 4 .56E-10 NO DATA 2.13E-09 NO DATA 4. 03E-05
PR-144 3.01E-11 1.25E-11 1.53E-12 NO DATA 7.05E-12 NO DATA 4.33E-18
ND-147 &.29E-09 7.27E-09 4 35E-10 NO DATA 4.25E-09 NO DATA 3.4%9E-05
w-187 1.03E-07 8.61E-08 3.01E-08 RO DATA NO DATA NO DATA 2.82E-05
NP-239 1.19%9E-09 1.17E-10 6.45E-11 NO DATA 3.65E-10 KO DATA 2.40E-0S
* 2.84 X 10706

** Less than 107°%
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Parameter
QF (kg/day)

Ugp (liters/yr)

Yp (kg/mé)
Yg (kg/m?)

Fp (days/liter)
r (dimensionless)

t¢ (seconds)
ty {(seconds)

fs (dimensionless)

fp (dimensionless)

INPUT PARAMETERS FOR CALCULATING Rgij

Infant
Chilad
Teen
Adulce

Value

50 for cow

6

for goat

330
330
400
310

0.
2.

Each stable element for cow
Each stable element for goat

5.
0.2 for particulates

S

~4

bt et

ol

7

0

for radioiodine

.73 x 10% (2 days)

.78 x 106 (90 days)

.0 for cow
.0 for goat

.0 for cow
.0 for goat

*of Regulatory Guide 1.109 unless otherwise stated

CLINTON-1

NUREG
-0133
Section
5.3.1.3

NUREG
-0133
Section
5.3.1.3

Rev.1-11/85
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CPS-ODCM

INPUT PARAMETERS FOR CALCULATING R

Parameter

Uap (kg/yr) - Infant
- Child
- Teen
- Adult

Fg (days/kg)

tg (seconds)

th (seconds)

Yp (kg/m?)
Ys (ki/‘z)
r (dimensionless)

Q¢ (kg/day)

*;f Regulatory Guide 1.109

CLINTON-1

TABLE 3.5-11

Value

0
41
65

110

Each stable
element

1.73E+06
(20 days)

7.78E+06
(90 days)

0.7
2.0

1.0 for radioiodine
0.2 for particulotes

50

3-7%

M
aij

E-15

E-15
E-15

E-15
E-15

E-3
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CPS-ODCM

TABLE 3.5-13

INHALATION PATHWAY FACTORS - Ralij (INFANT)

(mrem/yr per uCi/m3)

ORGAN: BONE LIVER I.B0DY THYROID KIDNEY LUNG G1-1L1
ISOTOPE

H-3 RO DATA 6. 4TE4+02% 6.47E+02% 6 .47E+02*  6.47E+02%  6.47E+02 6.47E+02%
C-14 2.6SE+04 5.31E+03 5.32E+03 5.31E+03 5.31E+03 5.31E+03 5.31E+03
NA-246 1.06E4046 1,06E+04 1.06E+04 1.06E+04 1.06E+04 1.06E+04 1.06E+04
P-32 2.03E+06 1.12E+05 7.76E4+04 NO DATA RO DATA NO DATA 1.61E+04
CR-51 NO DATA NO DATA 8 .95E+01 5.75E+C1 1.32E+401 1.28E+04 2. 57E+02
MN-S4 NO DATA 2.53E+04 4 . 98E+02 NO DATA 4. 98E+03 1.00E+06 7.06E+03
MN-56 NO DATA 1.54E+C0 2.21E-01 NO DATA 1.10E+00 1.25E+04 7.17E+04
FE-55 1.97E+04 1.17E4+04 3.33E+03 NGO DATA NO DATA 8.69E+04 1.09E+03
FE-59 1.36E+04 2.35E+04 9. 48E+03 NO DATA NO DATA 1.02E+06 2 .4BE+0&
C0O-58 NO DATA 1.22E+03 1.82E+02 NO DATA NO DATA 7.77E+05 1.11E+04
C0-60 NO DATA 8.02E+03 1.18E+04 NO DATA NO DATA 4. 51E+06 3.19E+04
NI-63 3.39E+0S5 2.04E+04 1.16E+04 NO DATA NO DATA 2.09E+05 2.42E+03
N1-65 2.39E+00 2.84E-01 1.23g-01 NO DATA NO DATA 8.12E+03 5.01E+04
CU-64 NO DATA 1.88E+00 7.74E-01 NO DATA 3.9BE+0Q0 9,30E+03 1.S50E+04
ZN-65 1.93E+04 6, 26E+04 3.11E+04 NO-DATA 3.25E+04 6.47E+05 5.14E+04
IN-69 S_39E-02 9.67E-02 7.18E-03 NO DATA 4,02E-02 1.47E+03 1.32E+04
BR-83 NO DATA NO DATA 3.81E+02 NO DATA NO DATA NO DATA LT1.4E-15%%
BR-84 NOQ DATA NC DATA 4. 00E+02 NC DATA NO DATA NO DATA LT1.4E-15
BR-85 NO DATA NO DATA 2.04E+01 NO DATA NO DATA NO DATA LT1.4E-15
RB-86 NO DATA 1.90E+05 8.82E+04 NO DATA NG DATA NO DATA 3.04E+03
RE-88 NO DATA 5.57E+02 2.87E+402 NO DATA HO DATA NO DATA 3.39E+02
RB-B9 NO DATA 3.21E+402 2.06E+02 NO DATA NC DATA NO DATA 6.82E+01
SR-89 3 .9BE+05 NO DATA 1.14E+04 NO DATA NO DATA 2.03E+06 6 4LOE+04
SR-90 4 ,.09E+07 NO DATA 2.59E+06 NO DATA NO DATA 1.12E+07 1.31E+05
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TABLE 3.5-13 (continued)
INHALATION PATHWAY FACTORS - ,Iij (INFANT)

(mrem/yr per uCi,’n3 )

ORCAN: BONE  LIVER  I1.BODY  IHN¥ROID KIDNEY — Lus¢ G-l
1SOTOPE

SR-91 9.56E+01 NO DATA 3.46E+00 NO DATA NO DATA 5.26E+04 7.34E+04
SR-92 1.05E+01 HO DATA 3.91E-01 RO DATA RO DATA 2.3BE+04 1.40E+05
Y-90 3.29E402 NO DATA 8.82E+01 NO DATA NO DATA 2.69E+05 1.04E+05
Y-91m 4 .07E-01 NO DATA 1.39E-02 NO DATA NO DATA 2.79E+03 2.35E+03
Y-91 5.8BE+05 NO DATA 1.57E+04 NO DATA NO DATA 2 .45E+06 7.03E+04
Y-92 1.64E+01 NO DATA 4.61E-01 NO DATA NO DATA 2.45E+04 1.27E+05
Y-93 1.50E+02 NO DATA 4.07E+00 NO DATA NO DATA 7.64LE+04 1.67E+05
ZR-95 1.15E+05 2.79E+04 2.03E+04 NO DATA 3.11E+04 1,75E+06 2.17E+04
ZR-97 1.50E+02 2.56E+01 1.17E4+01 NC DATA 2.59E+401 1.10E+05 1.40E+05
NB-95 1.57E+04 6.43E+03 3.78E+03 NO DATA 4.72E+03 4, 79E+05 1.27E+04
MO-99 NO DATA 1.65E+02 3.23E+01 NO DATA 2.65E+02 1.35E+05 4 . B7E+D4
TC-99m 1.40E-03 2.8BE-03 3.72E-02 NO DATA 3.11E-02 8.11E+02 2.03E+02
TC-101 6.51E-05 8.23E-05 8.12E-04 NO DATA 9.79E-0° 5.84E+02 B.44E+02
RU-103 2.02E+03 NO DATA 6.79E+02 NO DATA 4. 24E+03 5.52E+05 1.61E+04
RU-105 1.22E+00 NO DATA 4.10E-01 NO DATA 8.99E-01 1.57E+04 4 B4LE+O4
RU-106 8.68E+04 NO DATA 1.09E+04 NO DATA 1.07E+05 1.16E+07 1.64E+05
AG-110m 9.9BE+03 7.22E+03 5.00E+03 NO DATA 1.09E+04 3.67E+06 3.30E+04
TE-125m 4 _76E+03 1.99E+03 6.58E+02 1.62E+03 NO DATA 4. 47E+05 1.29E+04
TE-127m 1.67E+04 6.90E+03 2.07E+03 4. B87E+03 3.75E+04 1.31E+06 2.73E+04
TE-127 2.23E+00C 9.53E-01 4.B9E-01 1.85E+00 4. BBE+00 1.03E+04 2 LLE+Q&
TE-12%m 1.41E+04 6. 09E+03 2.23E+03 S5.47E+03 3.1BE+04 1.6BE+06 6. 90E+04
TE-129 7.88E-02 3.47E+02 1.88E-02 6.75E-02 1.73E-01 3.00E+03 2.63E+04
TE-131m 1.07E+02 5. 50E+01 3.63E4+01 8.93E+01 2 .65E+0Z 1,99E+05 1.19E+05
TE-131 1.74E-02 8.22E-03 5.00E-03 1.58E-02 3.99E-02 2.06E+03 8.22E+03
TE-132 3.72E+02 2.37E+02 1.76E+02 2.79E+02 1.03E+03 3.40E+05 4. 4L1E+04
L-130 6.39E+02 1.39E+04 5.57E+03 1.60E+06 1.53E+04 NO DATA 1.99E+03
1-131 3. 79E+04 4 ULLE+0L 1.96E+04 1 .4BE+07 5.18BE+04 NC DATA 1.06E+03
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CPS-ODCM

TABLE 3.5-13 (continued)

INHALATION PATHWAY FACTORS - Rglj (INFANT)

(mrem/yr per pci/m3)

ORGAN.  BONE LIVER I.BODY IHYROID KIDNEY LUNG Gl-LL1
1SOTOPE i
1-132 1.69E+03 3.54E+03 1.26E+03 1.69E+05 3.95E+03 NO DATA 1.90E+03
1-133 1.32E+04 1.92E+04 5.60E+03 3.5604+06 7 .24E+04  NO DATA 2.16E+03
I-134 G .21E+02 1.88E+03 6.63E+02 & 4L5E+04 2.09E+03 NO DATA 1.29E+03
1-135 3.86E+03 7.60E+03 2.77E403  6.96E+05 8.47E+03 NO DATA 1.83E+03
CsS-134 3.96E+05 7.03E+C5 7.45E+04 NO DATA 1.90E+05 7.97E+04 1.33E+03
C8-136 4 . B3E+04 1.35E+05 5.29E+04 NO DATA S.64E+04 1.18E+04 1.43E+03
:

Cs-137 % .%9E495 6.12E+05 4, 55E+04 NO DATA 1.72E+05 7.13E+04 1.33E+403
CS-138 5.0S5E+02 7.81E+02 3.98E+02 NO DATA 4. 10E+02 6.54E+01 8.76E+02
BA-139 1.48E+00 9 _B4LE-04 4.30E-02 NO DATA 5.92E-04 5.95E+03 5.10E+04
BA-140  5.60E+04 5.60E+01 2.90E+03 NO DATA  1.34E+01 1.60E+06 3.B4E+04
BAa-141 1.57E-01 1.08E-04 4.97E-03 NO DATA 6.50E-05 2.97E+03 4.7SE+03
BA-142 3,.98E-02 3.30E-05 1.96E-03 NO DATA 1.90E-05 1.55E+03 6.93E+02

re
1A-140 5.05E+02 2.00E+02 5.15€+01 NO DATA NO DATA 1.6ZE+05 B .48E+04 .
LA-142 1.03E+00 3.77E-01 9.04E-02 NC DATA NO DATA B.22E+03 5.95E+04
CE-141  2.77E+04 1.67E+04 1.99E+03 NO DATA  5.25E+03 % .17E+0S 2.16E+04
CE-143 2.93E+02 1.93E+02 2.21E+01 NO DATA 5.64E+01 1.16E+05 4L 97E+04
CE-144 3.19E+08 1.21E+06 1.76E+05 NO DATA 5.38E+05 9 B4E+06 1.4BE4+05
PR-143 1.40E+04 5.24E+03 6.99E+02 NO DATA 1.97E+03 &, 33E+05 3./2E+04
PR-144 4,.79E-02 1.85E-02 2.41E-03 NO DATA 6.72E-03 1.61E+03 4 2PE+03
ND-147 7.94E+03 8.13E+03 5.00E+02 NO DATA 3.15E+03 3.22E+05 3.12E+04
w-187 1.30E+01 9.02E+00 3.12E+00 NO DATA NO DATA 3.96E+04 3.56E+04
NP-239 3.71E+02 3.32E+01 1.88E+01 NO DATA 6.62E+01 5.95E+04 2.49E+04

* 6.47 x 10°

+* Less than 1.40 x 10°1°

(
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CLINTON-1

CPS~-0ODCM
TABLE 3.5-14
I
INHALATION PATHWAY FACTORS =~ Raij (CHILD)

| (mrem/yr per uci/m3 )
QRCAN.  RBONE LIVER I.BODY THYROID KIDNEY LURG Gl-1L1
ISOTOPE
H-3 RO DATA 1.12E+03> 1.12E+403 1.12E+03 1.12E+03 1,.12E+03 1.12E+03
c-14 3.58BE+04 6.73E+03 6.73E+02 6.73E+03 6.73E+03 6.73E+03 6.73E+03
NA-24 1.61E+04 1.61E+04 1.61E+04 1.61E+04 1.61E+04 1.61E+04 1.61E+04
P-32 2.60E+086 1.14E+05 9 .87E+04 NO DATA NC DATA NO DATA 4 21E+04
CR-51 NO DaTA NO DATA 1.54E+02 B.SA4E+01 2 .43E+01 1.70E+04 1.08E+03
MN-54 NO DATA 4 29E+04 9.51E+03 NO DATA 1.00E+04 1.58E+06 2.29E+04
MN-56 RO DATA 1.66E+00 3.12E-01 KO DATA 1.67E+00 1.31E+04 1.23E+05
FE-55 4, 74E+04 2.52E+04 7.77E+03 NO DATA NO DATA 1.11E+05 2.87E4+03
FE-59 2.07E+04 3.34E+04 1.67E+04 NO DATA NO DATA 1.27E+06 7.07E+04
CO-58 NO DATA 1.77E+03 3.16E+03 NO DATA NO DATA 1.11E+06 3 . 44LE+04
Co-60 NO DATA 1.31E+04 2.26E+04 NO DATA NO DATA 7.07E+06 9.62E+04
NI-63 8. 21E+05 4 6IE+04 2.80E4+04 KO DATA NO DATA 2.73E+05 6.33E+03
NI-&65 2.99E+00 2.96E-01 1.64E-01 NO DATA NO DATA 8.18E+03 £ .40E+04
CU-64 NO DATA 1.99E+00 1.07E+00 NO DATA 6.03E+00 9. S8E+03 3. 67E+04
ZN-65 4 . 26E+04 1.13E+05 7.03E+04 NO DATA 7 .14E+04 9 _S9SE+05 1.6L3E+04
ZN-69 6.70E-02 9 . 66E-02 8.92E-03 NO DATA 5.85E-02 1.42E+03 1.02E+04
BR-83 NO DATA NO DATA 4 74E+02 NG DATA NO DATA NO DATA LT3.70E-15%%
BR-84 NO DATA NO DATA 5.4BE+02 NO DATA NO DATA NO DATA LT3.70E-15
BR-85 NO DATA NO DATA 2.53E+01 NO DATA NO DATA NO DATA LT3.70E-15
RS- 86 NO DATA 1.98E+05 1.14E+05 NO DATA NO DATA NO DATA 7.99E+03
RB-88 NO DATA 5.62E+02 3.66E+02 NO DATA NO DATA NO DATA 1.72E+01
RE-89 KO DATA 3.45E+02 2.B9E+02 NO DATA NO DATA NO DATA 1.89E+00
SR-8%9 5.99E+05 NO DATA 1.72E+04 NO DATA NO DATA 2.16E+06 1.67E+05
SR-9%0 1.01E+08 NO DATA b GLLE+D6 NO DATA NO DATA 1.48BE+07 3. 43E405

' SR-91 1.21E+402 NO DATA 4 .S9E+00 NO DATA NO DATA 5.33E+04 1.74E+05

’ SR-92 1.31E+01 RO DATA 5.2SE-01 NO DATA NO DATA 2 .40E+04 2.42E+05
Y-90 4,.11E+03 NO DATA 1.11E+02 NO DATA NO DATA 2.62E+05 2 .66E+05

3-80 Rev.5-2/89



CPS-0DCM

TABLE 3.5-14 (continued)
INHALATION PATHWAY FACTORS - iij (CHILD)

(mrem/yr per MCi/m3)

ORGAN: BONE  LIVER I1.BODY  THYROID KIDNEY = LUNG  GI-LLI
150TOP

Y-91m 5.07E-01 NO DATA 1.84E-02 NO DATA KO DATA 2.81E+03 1.72E+03
Y-91 9.14E+05 HO DATA 2. 44E+04  NO DATA NO DATA 2.63E+06 1.84E+05
¥-92 2.04E+01 NO DATA 5.81E-01 NO DATA NO DATA 2.39E+04  2.39E+05
¥-93 1.86E+02 NO DATA 5.11E+00 NO DATA NO DATA 7.44E+04 3 .BY9E+05
ZR-95 1.90E+05 4. 1BE+04 3.70E+04 NO DATA 5.96E+04 2.23E+06 6.11E+04
ZR-97 1.B88E+02 2.72E+01 1.60E+01 NO DATA 3.89E+01 1.13E+05 3.S1E+05
NB-95 2. 35E+04 9.18E+03 6.55F 03 NO DATA 8.62E+02 6.14E+05 3.70E+04
MO-99 RO DATA 1.72E+02 4.26E+01 NO DATA 3.92E+02 1.35E+05 1.27E+05
TC-9%m 1.78E-03 3.4BE-03 5.77E-02 NO DATA 5.07E-02 9.51E+02 4.81E+03
TC-101 8.10E-05 8.51E-05 1.08E-03 NO DATA 1.45E-03 5.B84E+02 1.63E+01
RU-103 2.79E+03 NO DATA 1.07E+03 NO DATA 7.03E+03 6.62E+05 4 .4BE+04
RU-105 1.5 9 NO DATA 5.55E-01 NO DATA 1.34E+00 1.59E+04 9 95E+04
RU-106 1.36E+05 NO DATA 1.69E+04 NO DATA 1.84E+05 1.43E+07 4.29E+05
AG-110m 1.69E8+04 1.14E+04 9.14E+03 NO DATA 2. 12E+04 S.4BE+06 1.00E+05
TE-125m 6.73E+03 2.33E+03 9.14E+02 1.92E+03 NO DATA 4,77E+05 3.38E+04
TE-127m 2.49E+04 8.55E+03 3.02E+03 6.07E+03 6.36E+04 1.48E+06 7.14E+04
TE-127 2.77E+00 9.51E-01 6.11E-01 1.96E+00 7.07E+00 1.00E+04  5.62E+04
TE-129m 1.92E+04 6.85E+03 3.04E+03 6.33E+03 5.03E+04 1.76E+06 1 B82E+05
TE-129 9.77E-02 3.50E-02 2.38E-02 7.14E-02 2.57E-01 2.93E+03 2.55E+04
TE-131m 1.34E+02 5.92E+01 5.07E+01 9.77E+01 4 .00E+02 2.06E+05 3.0BE+05
TE-131 2.17E-02 8 .44E-03 6.59€-03 1.70E-02 5.8BE-02 2.05E+03 1.33E+03
TE-132 4 . B1E+02 2.72E+02 2.63E+02 3.17E+02 1.77E+03 3.77E+05 1.38E- 75
1-130 8.18E+03 1.64E+04 B_44E+03 1.85E+06 2.45E+04 NO DATA 5.11E+J3
1-131 4, B1E+04 4 . BlE+04 2.73E+04 1.62E+07 7.8BBE+04 RO DATA 2 .84E+03
I-132 2.12E+03 4 07E+Q3 1.88E+03 1.94E+05 6.25E+03 NO DATA 3.20E+03
I-133 1.66E+04 2.03E+04 7.70E+03 3 _.BS5E+06 3.3BE+04 NC DATA 5.48E+03
1-134 1.17E+03 2.16E+03 9.95E+02 5.07E+04 3.30E+03 NC DATA 9 _54E+02
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CPE-0ODCM

TABLE 3.5-14 (continued)
INHALATION PATHWAY FACTORS -~ niij (CHILD)

(mrem/yr per uCi/m°)

ORGAN: BONE = LIVER = I.BODY  TIHYROID KIDNEY  LUNG = GI-LLI
1SOTOPE

1-135  4.92E+03  B8.73E403  4.14E+03 7.92E+05 1.34E+04  NO DATA 4 .L4E+03
€S-134  6.51E+05  1.01E+06  2.25E+05 NO DATA  3.30E+05  1.21E+05 3.85E+03
€S-136 6.51E+04  1.71E+05  1.16E+05 NO DATA  9.5SE+04  1.45SE+04 4.18E+03
CS-137 9.70E+05  8.25E+05  1.28E+05 NO DATA  2.82E+05  1.04E+05 3.62E+03
€S-138  6.33E+02  B8.40E+02  5.55E+02 NO DATA  6.22E+02  6.81E+01 2.70E+02
BA-139 1.84E+00  9.84E-04  5.37E-02 NO DATA  8.62E-04  5.77E+03 5.77E+04
BA-140  7.40E+04  6.4BE+01  4.33E+03 NO DATA  2.11E+01  1.74E+06 1.02E+0S
BA-141 1.96E-01  1.098-04  6.36E-03 NO DATA  9.47E-05  2.92E+03 2.7SE+02
BA 142 5.COE-02  3.60E-05  2.79E-03 NO DATA  2.91E-05  1.64E+03  2.74E+00
LA-140  6.44E+02  2.25E+02  7.55E+01 ©NO DATA  NO DATA 1.83E+05 2.26E+05
LA-142 *OE+00  4.11E-01  1.29E-01 NO DATA  NO DATA 8.70E+03  7.S9E+04
CE-141 J2E+04  1.9SE+05  2.90E+03 NO DATA  8.55E+403  S.44E+05 5.66E+04
CE-143  3.66E+02  1.99E+02  2.87E+01 NO DATA  8.36E+01  1.15E+05 1.27E+0S
CE-144  6.77E+06  2.12E+06  3.61E+05 NO DATA  1.17E+06  1.20E+07 3 .B9E+05
PR-143  1.85E+04  5.5SE+03  9.14E+02 NO DATA  3.00E+03  4.33E+05 9. 73E+04
PR-144  5.96E-02  1.85E-02  3.00E-03 NO DATA  9.77E-03  1.57E+03 1.97E+02
ND-147 1.08E+04  B.73E+03  6.81E+02 KO DATA  4.81E+03  3.28E+05 6.21E+04
w-187 1.63E+01  9.66E+00  4.33E+00 NO DATA  NO DATA 4.11E+04 9.10E+04
NP-239  4.66E+02  3.34E+01  2.35E+01 NO DATA  9.73E+01  S.B81E+04  6.40E+04
*# 1.12 x 103

#* Less than 3.70 x 10~15
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ZABLE 3.5-15
INHALATION PATHWAY

I
FACTORS - R,jj (TEEN)

(mrem/yr per uci/m3)

ORCAN,  BONE LIVER I.BoDY IHYROID  KIDNEY LUNG GI-LL1
1SOTOPE

H-3 NO DATA 1.27E+03* 1.27E+03 1.27E+03 1.27E+03 1.27E+03 1.27E+03
C-14 2.60E+04 4. 87E+03 4. 873403 4 .87E+03 4 .B7E+03 4.87E+03 4 .B7E+03
NA-24 1.38E+04 1.38E+04 1.38E+04 1.38E+04 1 .3BE+04 1.38E+04 1. 3BE+D4
P-32 1.8%9E+06 1.10E+05 7.16E+04 NO DATA NO DATA RO DATA 9.2BE+04
CR-51 RO DATA NO DATA 1.35E+02 7.50E+01 3.07E+01 2.10E+04 3.00E+03
MN-54 NO DATA 5.11E+04 B.40E+02 NO DATA 1.27E+04 1.98E+06 6.6BE+04
MN-56 RO DATA 1.70E+00 2.52E-01 NO DATA 1.7%E+00 1.52E+04  5.74E+04
FE-55 3. 34E+04 2.38E+04 5.54E+03 NO DATA NO DATA 1.24E+05 6.39E+03
FE-59 1.59E404 " 3.70E+04 1.43E+04 NO DATA RO DATA 1.53E+06 1.7BE+0S
Co-58 NO DATA 2.07E+03 2.78E+03 NO DATA NO DATA 1.34E+06 9.52E+04
CO0-60 RO DATA 1.51E+04 1.98E+04 NO DATA NO DATA 8.72E+06 2 .59E+05
NI-63 5.80E+05 4. 34E+04 1.98E+04 NO DATA NO DATA 3.07E+05 1.42E+04
NI1-65 2.1BE+00 2.93E-01 1.27E-01 NO DATA NO DATA 9.36E+03 3.67E+04
Co-64 RO DATA 2.03E+00 8 4BE-01 NO DATA 6.41E+00 1.11E+04  6.14E+04
ZN-65 3.86£+404 1.34E+05 6.24E+04 NO DATA 8. 64E+04 1.24E+06 & .66E+04
ZN-69 4.83E-02 9.20E-02 6 .46E-03 NO DATA 6.02E-02 1.58E+03  2.BSE+02
BR-83 NO DATA NO DATA 3.44E+02 NO DATA NO DATA NO DATA LT8E- 15%+
BR- 84 NO DATA NO DATA 4.33E+02 NO DATA NO DATA NO DATA LT8E-15
BR-85 NO DATA NO DATA 1.83E+01 NO DATA NO DATA NO DATA LT8E-15
RB-86 NO DATA 1.90E+05 8 .40E+04 NO DATA NO DATA RO DATA 1.77E+04
RB-88 NO DATA 5.46E+02 2.72E+02 NO DATA NO DATA NO DATA 2.92E-05
RB-B9 NO DATA 3.52E+02 2.33E+02 NO DATA NO DATA RO DATA 3.3BE-07
SR-89 4.34E+05 NO DATA 1.25E+04 NO DATA NO DATA 2. 42E+06 3.71E+05
SR-90 1.08E+08 NO DATA 6 .6BE+06 NO DATA NO DATA 1.65E+07 7.635E+05
SR-91 8 .BOE+01 NO DATA 3.51E+00 NO DATA NO DATA 6.07E+04  2.59E+05
SR-92 9.52E+00 NO DATA 4.06E-01 NO DATA NO DATA 2.74E+04 1.19E+05
Y-90 2.98BE+03 NO DATA 8.00E+01 NO DATA NO DATA 2.93E+05 5.59E+05
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CPS-0ODCM

TABLE 3.5-15 (continued)
INHALATION PATHWAY FACTORS - R:ij (TEEN)

(mrem/yr per uci/m3)

ORGAN:  DBONE LIVER 1.BODY IMYROID KIDNEY LUNG GL-LLI
ISOTOPE

Y-91m 3.70E-01 NO DATA 1.42E-02 NO DATA NO DATA 3.20E+03 3.02E+01
Y-91 6.61E+05 NO DATA 1.77E+04 NO DATA NO DATA 2.94E+06 &, 09E+05
Y-92 1,47E+01 NO DATA 4.29E-01 RO DATA NO DATA 2.68E+04 1.65E+05
Y-93 1.35E+02 NO DATA 3.72E+00 NO DATA NG DATA 8.32FE+04 5.79E+05
ZR-95 1.46E+05 4 SBE+04 3.15E+04 NO DATA 6. 74E+04 2.69E+06 1.49E+05
ZR-97 1.38E+02 2.72E+01 1.26E+01 NO DATA 4.12E+01 1.30E+05 6.30E+05
NB-95 1.86E+04 1.03E+04 5.66E+03 NO DATA 1.00E+04 7.51E+05 9.68E+0C4
MO-99 NO DATA . 1.69E+02 3.22E+01 NO DATA 4.11E+02 1.54E+05 2.69E+05
TC-99m 1.38E-03 3.86E-03 4.99E-02 NO DATA 5.76E-02 1.15E+03 6.13E+03
TC-101 5.92E-05 8 .40E-05 8.24E-04 NO DATA 1.52E-03 6.67E402 8.72E-07
RU-103 2.10E+03 NO DATA 8.96E+02 NO DATA 7.43E+03 7.83E+05 1.09E+05
RU-105 1.12E+00 NO DATA 4.34E-01 NO DATA 1.41E+00 1.82E+04 9.04E+04
RU-106 9. B4E+D4 NO DATA 1.24E+04 RO DATA 1.90E+05 1.61E+07 9.60E+05
AG-110m 1, 3BE+04 1.31E+04 7.99E+03 NO DATA 2. 50E+04 6.75E+06 2, 73E+05
TE-125m &4 B8E+03 2,.24E+03 6 .67E+02 1 .40E+03 NO DATA 5.36E+05 7.50E+04
TE-127m 1.BOE+04 B.16E+0Q2 2.18E+403 4.3BE+03 6.54E+04 1.66E+06 1.59E+05
TE-127 2 .01E+00 9.12E-01 4 42E-01 1.42E+00 7.2BE+00 1.12E+04 B8.08E+04
TE-12%e 1.39E+04 6.58E+03 2.25E+03 4. 5BE+03 5.19E+04 1.98E+06 4 .0S5E+05
TE-129 7.10E-02 3.38BE-02 1.76E-02 5.18BE-02 2.68E-01 3.30E+03 1.62E+03
TE-131m 9. B4E+01 6.01E+01 4 . 02E+01 7.25E+01 4. 3%E+02 2.3BE+05 6.21E+D5
TE-131 1.58E-02 8.32E-02 5.04E-03 1.24E-02 6.1BE-02 2.34E+03 1.51E+01
TE-132 2 .60E+02 2.90E+02 2.19E+02 2 46E+02 1.95E+03 4 . 49E+05 4 .63E+05
1-130 6. 24E+03 1.78E+04 7.17E+03 1.49E+06 2.75E+04 NO DATA 9.12E+03
I-131 3.54E+04 4 . 91E+04 2.64E4+04 1 _46E+07 8.40E+04 NO DATA 6.49E+03
1-132 1.59E+03 4.38E+03 1.58E+03 1.51E+05 6.92E+03 NO DATA 1.27E+03
1-133 1,22E+04 2 .05E+04 6.22E+03 2.92E+06 3.59E+04 NO DATA 1.03E+06
1-134 8.8BE+02 2.32E+03 8.40E+02 3.95E+04 3 .66E4+03 NO DATA 2.04E401
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IABLE 3.5-15 (continued)
INHALATION PATHWAY FACTORS - :Ej (TEEN)

(mrem/yr per uCi/m?’)

ISOTOPE

1-135 3.70E+03 9.44E+03 3.49E+03 6.21E+05 1.49E+04 NO DATA 6.95E+03
CS-134 5.02E+05 1.12E+06 5.49E+05 NC DATA 3.75E+05 1.46E+405 9. 76E+03
C8-136 5.15E+04 1.94E+05 1.37E+05 NO DATA 1.10E+05 1.78E+04 1,09E+04
C8-137 6.70E+05 8 .4BE+05 3.11E+05 NO DATA 3.04E+05 1.21E+05 8.48BE+03
Cs-138 4,66E+02 B.56E+02 4 ,46E+02 NO DATA 6.62E+02 7.87E401 2.70E-01
BA-139 1.34E+00 9 .44E-04 3.90E-02 NO DATA 8.88E-04 6.46E+03 6.45E+03
BA-140 S.47E+04 6.70E+01 3.52E+03 NO DATA 2.2BE+01 2.03E+06 2.29E+05
BA-141 1.42E-01 1.06E-04 4.74E-03 NO DATA 9 .B4LE-0Q5 3.29E+03 7.46E-04
BA-142 3.70E-02 3.70E-05 2.27E-03 NO DATA 3.14E-0Q5 1.91E+03 &4,79E-10
LA-140 4 79E+02 2.36E+02 6.26E+01 NO DATA NO DATA 2.14E405 4 .B7E+05
LA-142 9.60E-01 4.25E-01 1.06E-01 NHO DATA NO DATA 1.02E+04 1.20E+04
CE-141 2.B4E+04 1.90E+04 2.17E+03 NO DATA 8.8BE+03 6,14E+05 1.26E+05
CE-143 2.66E+02 1.94E+02 2.16E+01 NO DATA 8.64E+01 1.30E+05 2.55E+05
CE-144 4, BYE+06 2.02E+06 2.62E+05 NO DATA 1.21E+06 1.34E+C7 8.64E+05
PR-143 1.34E+04 5.31E+03 5.62E+02 NO DATA 3.09E+03 4.B3E+05 2.14E+05
PR-144 4. 30E-02 1.76E-02 2,1BE-03 NO DATA 1.01E-02 1.7SE+03 2.35E-04
ND- 147 7.86E+03 8.56E+03 5.13E+02 RO DATA 5.02E+03 3.72E+405 1.82E+05
w-187 1.20E+01 §.76E+00 3.43E+00 NO DATA NO DATA 4. T4E+04 1.77E+05

NP-239 3.38E+02 3.19E+01 1.77E+01 RO DATA 1.00E+02 6.49E+04 1.32E+05

* 1.27 x 103
#* Less than 8.00 x 10°1°
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TABLE 3.5-15
INHALATION PATHWAY FACTORS - niij (ADULT)

(mrem/yr per uci/nl3 )

ORGAN: BONE  LIVER  I.BODY  IHYROID KIDNEY ~— Luwe¢  GI-LLI
1S0TOPE

H-3 NO DATA 1.26E+03% 1.26E+03 1.26E+03 1.26E+03  1.26E+03 1.26E+03
c-14 1.82E+04  3.41E+03  3.41E+403 3.41E+03  3.41E+03  3.41E+03  3.41E+03
NA-24 1.02E4+04  1.02E+04  1.02E+04 1.02E+04 1.02E+04  1.02E+04 1 02E+04
p-32 1.32E406  7.71E+04  5.01E+04 NO DATA  NO DATA NO DATA  B.64E+04
CR-S1  NO DATA NO DATA 1.00E+02 5.95E+01 2.2BE+01  1.44E+04  3.32E+03
MN-54  NO DATA 3.96E+04  6.30E+03 NO DATA  9.B4E+03  1.40E+06 7.74E+04
MN-56  NO DATA 1.24E+00  1.83E-01 NO DATA  1.30E+00  9.44E+03  2.02E+04
FE-55 2.46E+04  1.70E+04  3.94E+03 NO DATA  NO DATA 7.21E+04  6.03E+03
FE-59 1.18E404  2.78E+04  1.06E+04 NO DATA  NO DATA 1.02E+06 1.8BE+0S
C0-58  NO DATA 1.58E+03  2.07E+03 NO DATA  NO DATA 9.28E+05  1.06E+0S
CO-60  NO DATA 1.15E+04  1.48E+04 NO DATA  NO DATA 5.97E+06  2.85E+05
NI-63  4.32E+05  3.14E+04  1.45E+04 NO DATA  NO DATA 1.78E405  1.34E+04
NI-65 1.54E+00  2.10E-01  9.12E-02 NO DATA  NO DATA 5.60E+03  1.23E+04
CU-64  NO DATA 1.46E+00  6.15E-01 NO DATA  4.62E+00  6.78E+03  4.90E+04
ZN-65 3.24E404  1.03E+05  4.66E+04 NO DATA  6.90E+04 B8 64E+05  5.34E+04
ZN-69 3.38-02 §.51E-02  4.52E-03 NO DATA  &4.22E-02  9.20E+02 1.63E+01
BR-83  NO DATA NO DATA 2.41E+02 NO DATA  NO DATA NO DATA  2.32E+02
BR-84  NO DATA NO DATA 1.13E+02 NO DATA  NO DATA NO DATA  1.64E-03
BR-85  NO DATA NO DATA 1.28E+01 NO DATA  NO DATA NO DATA  LTSE-15%#
RB-86  NO DATA 1.3SE+05  5.90E+04 NO DATA  NO DATA NO DATA  1.66E+04
RB-88  NO DATA 3.87E+02  1.93E+02 NO DATA  NO DATA NO DATA  3.34E-09
RB-89  NO DATA 2.56E+02  1.70E+02 NO DATA  NO DATA NO DATA  9.28E-12
SR-89 3.04E+05  NO DATA 8.72E4+03 NO DATA  NO DATA 1.40E+06  3.S0E+05
SR-90  9.92E407  NO DATA 6.10E+06 NO DATA  NO DATA 9.60E+06  7.22E+05
SR-91 5.19E401  NO DATA 2.50E+00 NO DATA  NO DATA 3.65E404 1.91E+05
SR-92 6.74E+00  NO DATA 2.91E-01 NO DATA  NO DATA 1.65E+04 4, 30E+04
¥-90 2.09E403  NO DATA $.61E+01 NO DATA  NO DATA 1.70E+05  5.06E+05
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TABLE 3.5-16 (continued)

INHALATION PATHWAY FACTORS - RIaij (ADULT)

(mrem/yr per uCi/m>)

ORGAN.  BORE LIVER 1. BODY THYROID  KIDNEY LUNG CI-LLI
LISOTOPE

Y-91lm: 2.61E-01 NO DATA 1.02E-02 NO DATA NO DaTA 1.92E+03 1.33E+00
Y-91 4. 62E+05 NO DATA 1.24E+04 NO DATA NO DATA 1.70E+06 3.85E+05
Y-92 1.03E+01 NO DATA 3.02E-01 RO DATA NC DATA 1.57E+04 7.35E+04
¥-93 9.44E+01 NO DATA 2.61E+00 NO DATA NO DATA 4 BSE+04  4.22E+0S5
ZR-95 1.07E+05 3.44E+04 2.33E+04 NO DATA 5.42E+04 1.77E+06 1.50E+05
ZR-97 9.68E+01 1.96E+01 9.04E+00 NO DATA 2.97E+01 7.87E+04  5.23E+05
NB-9% 1.41E+04 7.82E+03 &4.21E+03 NO DATA 7.74E+903 5.05E+05 1.04E+05
MO-99 NO DATA 1.21E+02 2.30E+91 NO DATA 2.91E+02 9.12E+04  2.4BE+05
TC-99m 1.032-03 2.91E-03 3.70E-02 NO DATA 4 . 42E-02 7.64E+02 4. 16E+03
TC-101 4.18E-035 6.02E-05 5.90E-04 NO DATA 1.08E-03 3.99E+02 1.09E-11
RU-103 1,.53E+03 NC DATA 6.58E+02 NO DATA 5.83E+03 5.05E+05 1.10E+05
RU-105 7.90E-01 NO DATA 3.11E-01 NO DATA 1.02E+00 1.10E+04 4, 82E+04
RU- 106 6.91E+04 NO DATA 8.72E+03 NO DATA 1.34E+05 9.36E+06 9.12E+05
AG-110m 1.08E+04 1.00E+04 5.94E+03 NO DATA 1.97E+04 4.63E+06  3.02E+05
TE-125m 3.42E+03 1.58E+03 4.67E+02 1.05E+03 1.24E+04 3.14E+05 7.06E+04
TE-127m 1.26E+04 5.77E+03 1.S7E+03 3.29E+03 4 .5BE+04 9.60E+05 1.50E+05
TE-127 1.40E+00 6 .42E-01 3.10E-01 1.06Z+00 5.10E+00 6.51E+03 5.74E+04
TE-I2%m 9.76E+03 4.67E+03 1.58E+03  3_.44E+03  3.66E+D4 1.16E+06 3.83E+05
TE-129 4,98E-02 2.39E-02 1.24E-02 3.90E-02 1.87E-01 1.94E+03 1.57E+02
TE-131m  6.99E+01 4, 36E+01 2.90E+01 5.50E+01 3.0%E+02 1.46E+05 5.56E+05
TE-131 1.11E-02 5.95E-03 3.59E-03 9.36E-03 & .37E-02 1.39E+03 1.84E+01
TE-132 2.60E+02 2.15E+02 1.62E+02 1.90E+02 1.46E+03 2.88E+05 5.10E+05
I-180 4, 58E+02 1. 24E+04 5.28E+03 1.14E+06 2.09E+04 NO DATA 7.69E+03
1-13% 2.52E+04 3.58E+04 2.05E+04 1.19E+07 6.13E+04 NO DATA 6.28E+03
I1-132 1.16E+03 3.26E+03 1.16E+03 1.14E+05 5.1BE+03 NO DATA 4 06E+02
1-133 8 .64E+03 1. 48E+04 4.52E+03 2.15E+06 2.58E+04 NG DATA 8.88E+03
I-134 6. L4LE+02 1.73E+03 6.1SE+02 2.98BE+04 2.75E+03 NO DATA 1.01E+00
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TABLE 3.5-16 (continued)

INHALATION PATHWAY FACTORS = Riij (ADULT)

(mrem/yr per uCi /m’ )

ORGAN: BONE = LIVER 2 I.BODY  IHYROID KIDREY  LmN¢ — GI-LLI
1SOTOPE

1-135 2.68E+03  6.98E+03  2.57E+03 4.4BE+0S 1.11E+04  NO DATA  S.25E+03
£S-134  3.73E+05  8.48E+05  7.28E+05 NO DATA  2.87E+05  9.76E+04  1.04E+04
€S-136  3.90E+04  1.46E+05  1.10E+05 NO DATA  8.56E+04  1.20E+04 1.17E+04
€S-137  4.78E+05  6.21E+05  4.28E+05 NO DATA  2.22E+05  7.52E404 B.4OE+03
CS-138  3.31E+02  6.21E+02  3.24E+02 NO DATA  4.80E+02  &.86E+01 1.B6E-03
BA-139  9.36E-01  6.66E-04  2.74E-02 NO DATA  6.22E-06  3.76E+03 8.96E+02
BA-140  3.90E+04  4.90E+01  2.S7E+02 NO DATA  1.67E+01  1.27E+06 2.18E+05
BA-141 1.00E-01  7.S3E-05  3.36E-03 NO DATA  7.00E-05  1.94E+03 1.16E-07
BA-142 2.63E-02  2.70E-05  1.66E-03 NO DATA  2.29E-05  1.19E+03 1.57E-16
1A-1640  3.44E+02  1.74E+02  &.58E+01 NO DATA  NO DATA 1.36E405  4.SBE+05
LA-142 6.83E-01  3.10E-01  7.72E-02 NO DATA  NO DATA 6.33E+03  2.11E+03
CE-141 1.99E+04  1.35E+04  1.S53E+03 NO DATA  6.26E+03  3.62E+05 1.20E+05
CE-143  1.86E+02  1.38E+02  1.S3E+01 NO DATA  6.08E+01  7.98E+04  2.26E+05
CE-144  3.43E+06  1.43E+06  1.B4E+05 NC DATA  B8.48E+05  7.78E+06  8.16E+05
PR-143  9.36E+03  3.7SE+03 & .64E+02 NO DATA  2.16E+03  2.81E+05  2.00E+0S
PR-144  3.01E-02  1.25E-02  1.S3E-03 NO DATA  7.05E-03  1.02E+03 2. 15E-08
ND-147 5.27E+02  6.10E403  3.65E+02 NO DATA  3.56E+03  2.21E+05 1.73E+05
W-187 8 4BE+00  7.08E+00  2.48E+00 NO DATA  NO DATA 2.90E+04  1.55E+0S
NP-239  2.30E402  2.26E+01  1.24E+01 ©NO DATA  7.00E401  3.76E+04 1.19E+0S5
* 1.26 x 10°

** Less than 8.00 x 10™ 3%
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TAELE 3.5-17
COW MILK PATHWAY FACTORS - R:ij (INFANT)

(mzmrem/yr per uCi/sec)

ORGAN. BONE LIVER I.BoDY THYROID KIDNEY LUNG GI-LLL
1SOTOPE

H-3 RO DATA 2.3BE+03* 2 3BE+03% 2 3BE+03* 2.3BE+03* 2 38E+03% 2 3BE+03%
C-14  3.23E+06%» 6.89E+05%  6.89E+05* 6.B9E+05* 6.89E+05*% 6.B9E+05* 6.89E+05*
NA-24 1. 55E+07%% 1.55E+07 1.55E+07 1.55E+07 1.55E+07 1.55E+07 1.55E+07
P-32 1.60E+1ll 9.41E+09 6.20E+09 NO DATA NO DATA NO DATA 2.16E+09
CR-31 NOC DATA RO DATA 1.61E+05 1.05E+05 2.29E+04 2 . 04E+05 4 .69E+06
MN-54 NO DATA 3.90E+07 8.B4E+D6 NC DATA 8.64LE+06 NO DATA  1.43E+07
MN-56 NO DATA 3.12E-02 5.39E-03 NO DATA 2.69E-02 NO DATA  2.B4E+00
FE-35 1.35E+08 8.72E+07 2.33E+07 NO DATA NO DATA 4.26E+07 1.11E+07
FE-59 2.25E+08 3.92+08 1.55E+08 NO DATA NO DATA 1.16E+08 1.B7E+08
CO-58 NO DArA 2.43E+07 6.06E+07 NO DATA NO DATA NO DATA 6.05E+07
CO-60 NO DATA 8.82E+07 2.0BE+08 NO DATA NO DATA NO DATA 2.10E+08
NI-63 3.50E+10 2.16E+09 1.21E+09 NO DATA NO DATA NO DATA 1.0BE+08
NI1-65 3.52E+00 3.98E-01 1.81E-01 NO DATA NO DATA NO DATA 3.03E+01
CU-64 NO DATA 1.84E+05 8.52E+04 NO DATA 3.11E+05 NO DATA 3.78E+06
ZN-65 5.55E+09 1.91E+10 8.78E+09 NO DATA 9.23E+09 NO DATA 1.561E+10
IN-69 1.94E-11 3.49E-11 2.60E-12 NO DATA 1.45E-11 NO DATA 2.85E-09
BR-83 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
BR-84 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
BR-85 NO DATA NO DATA NO DATA NG DATA NO DATA NO DATA NO DATA
RB-86 NO DATA 2.23E+10 1.10E+10 NO DATA NO DATA NO DATA 5.70E+08
RB-88 NO DATA 1.BBE-44 1.03E-44 NO DATA NO DATA NO DATA 1.83E-44
RB-89 NO DATA 3.43E-52 2.36E-52 NO DATA NO DATA NO DATA 1.17E-52
SR-89 1.26E+10 NO DATA 3.61E+08 NO DATA NO DATA NO DATA 2.59E+08
SR-90 1.22E+11 NO DATA 3.10E+10 NO DATA NO DATA NO DATA 1.52E+09
SR-91 2.71E+05 NO DATA 9.76E+03 RO DATA NO DATA NO DATA  3.20E+05
SR-92 4 .6BE+00 NO DATA 1.74E-01 NO DATA NO DATA NO DATA 5.05E+01
Y-90 6.B3E+02 NO DATA 1.83E+01 NO DATA NO DATA NO DATA 9. 43E+05
CLINTON~-1 3-89 Rev.5-2/89



TABLE 3.5-17 (continued)
c
COW MILK PATHWAY FACTORS - R,j4 (INFANT)

(nznren/yr per uCi/sec)

ORCAN:  BONE LIVER I.BODY THYROID KIDNEY LUNG GI-LL1
150708

Y-91lm 6.09E-19 NO DATA 2.0BE-20 NO DATA NO DATA NO DATA 2.03E-15
¥-91 7.33E+04 NO DATA 1.95E+03 NO DATA NO DATA H0 DATA 5.26E+06
Y-92 $5.35E-04 NO DATA 1.50E-05 NO DATA NO DATA NO DATA 1.02E+01
Y-93 2.14E+00 NO DATA 5.83E-02 NO DATA RO DATA NO DATA 1.69E+04
ZR-95 6.82E+03 1.66E+03 1.1BE+03 NO DATA 1.79E+403 NO DATA 8.2BE+05
ZR-97 4,03E+00 6.96E-01 3.16E-01 NC DATA 7.01E-01 NO DATA 4 .41E+04
NB-95 5.93E+05 2 .44E+05 1.41E+05 NO DATA 1.75E+05 NO DATA 2.06E+08
MO-99 NO DATA 2.07E+08 4. 04E+Q7 NO DATA 3.10E+08 NO I ™r €.83E+07
TC-9%m 2.73E+01 5.66E+01 7.29E+02 NO DATA 6.09E+02 2.9 SLE+04
TC-101 2.72E-59 3.42E-59 3.39E-58 NO DATA 4.07E-58 1.87E-%> +.81E-57
RU-103 B.67E+03 NO DATA 2.92E+03 NO DATA 1.81E+04 NO DATA 1.06E+05
RU-105 8.00E-03 NO DATA 2.70E-03 NO DATA 5.88E-02 NO DATA 3.1B8E+00
RU-106 1.91E+05 NO DATA 2.38E+04 NO DATA 2.26E+05 NO DATA 1.45E+06
AG-110m 3 .85E+08 2.81E+08 1.86E+08 RO DATA 4.02E+08 NO DATA 1.46E+10
TE-125m 1.51E+08 5.05E+07 2. 04E+07 5.08E+07 RO DATA NO DATA 7.19E+07
TE-127m 4.22E+08 1.40E+08 5.10E+07 1.22E+08 1.04E+09 NO DATA 1.70E+08
TE-127 6.31E+03 2.11E+03 1,.39E+03 5.13E+03 1.58E+04 NO DATA 1.36E+05
TE-129m 5.56E+08 1.91E+08 8.56E+07 2.14F408 1.39E+09 NO DATA 3.32E+08
TE-129 2.71E-09 9.34E-10 6.33E-10 2.27E-09 6.75E-09 NO DATA 2.17E-07
TE-131m 3.37E+06 1.36E+06 1.12E+06 2.7SE+06 9.35E+06 NO DATA 2.29E+07
TE-131 3.48E-32 1,.29E-32 9.78E-33 3.11E-32 8.91E-32 NO DATA 1.41E-30
TE-132 2.12E+07 1.05E+07 9.80E+06 1.55E+07 6.57E+07 NO DATA 3.B9E+07
1-130 3.53E+06 7. 76E+06 3.12E+06 8.70E+08 8.53E+06 NO DATA 1.66E+06
I-131 2.71E+09 3.19E+09 1.40E+09 1.05E+12 3.73E+09 NO DATA 1.14E+08
1-132 1.43E+00 2.90E+00 1.03E+00 1.36E+02 3.24E+00 NO DATA 2.35E+00
1-133 3.63E+07 5.2BE+07 1.55E+07 9.6CE+09 6.21E+07 NOC DATA B.93E+06
I-134 1.64E-11 3.36E-11 1.20E-11 7.86E-10 3.76E-11 NO DATA 3.4BE-11
CLINTON-1 3-80 Rev.5-2/89



TABLE 3.5-17 (continued)
c
COW MILK PATHWAY FACTORS - R,y (INFANT)

(mzmxem/yr per uCi/sec)

ORGAN.  RONE LIVER L.BODY THYROID KIDNEY ume GI-LLI
ISOTOPE

1-135 1.13E+05 2.24E+05 8 . 1BE+04 2.01E+07 2.50E+05 NO DATA B8.12E+04
Cs-134 3.65E+10 6.81E+10 6. 88E+09 RO DATA 1.75E+10 7.19E+09 1.85E+08
Cs-136 1.97E+09 5.81E+09 2.17E+09 NO DATA 2.31E+09 4. 73E+08 8.82E+07
Cs-137 5.15E+10 6.03E+10 4 27E+09 NO DATA 1.62E+10 6.55+09 1.B9E+08
Cs-138 8. .06E-23 1.31E-22 6.35E-23 NO DATA 6.53E-23 1.02E-22 2.09E-22
BA-139 4.29E-07 2.84E-10 1.24E-08 NO DATA 1.71E-10 1.72E-10 2.72E-05
BA-140 2 4L5E+08 2 .45E+05 1.26E+07 NO DATA 5.72E+04 1.50E+05 5.92E+07
BA-141 4.16E-45 2.B5E-48 1.31E-46 NO DATA 1.71E-48 1.73E-48 5.08E-44&
BA-142 2.32E-79 1.93E-82 1.14E-80 NO DATA 1.11E-82 1.17E-82 9.56E-79
LA-140 4. 05E+01 1.60E+01 4.11E+00 NG DATA NO DATA NO DATA 1.8BE+05
LA-142 1.73E-10 6.34E-11 1.52E-11 NO DATA NO DATA NO DATA 1.08E-05
CE-141 4.34E+06  2.65E+04 3.12E+03 NO DATA 8.17E+03 NO DATA 1.37E+07
CE-143 3.98E+02 2.64E+05 3.01E+01 NO DATA 7.65E+01 NO DATA 1.54E+06
CE- 144 2.34E+06  9.56E+05 1.31E+05 NO DATA 3.87E405 NO DATA 1.34E+08
PR-143 1.49E+03 5.56E+02 7.37E+01 NC DATA 2.07E+02 NO DATA 7.B5E+05
PR-144 6.27E-53 2.43E-53 3.16E-54 NO DATA 8.79E-54 NO DATA 1.13E-48
ND-147 B.79E+02 9.03E+02 5.53E+01 NO DATA 3.4BE+02 NO DATA 5.72E+05
w-187 6.10E+04 4. 24E+04 1.46E+04 NO DATA RO DATA NO DATA  2.49E+06
NP-239 3.64E+01 3,26E+00 1.84E+00 NO DATA 6 .49E+00 NO DATA 9.41E+04

* mrem/yr per pCi/m3

4% 1.55 x 107

CLINTON-1

Rev.5-2/89



CPS-0ODCM

TABLE 3.5-18
COW MILK PATHWAY FACTORS -

e
aij

(nznrem/yr per uCi/sec)

(CHILD)

ORGAN: EONE LIVER I.BODY THYROID KIDNTY LUNG GI-LLL
ASOTOPE

H-3 NO DATA 1.57E+03*  1.57E+03% 1 .S7E+03% 1 .57E+03% 1.57E+03% 1. 57E+03%
C-14  1.65E+06% 3.29E+05%  3_.29E+05% 3.29E+05* 3 .29E+05% 3 .29E+05* 3 29E+05+
NA-24 B.93E+06%+% 8 .93E+06 8.93E+06 8.93E+06 8.93E+06 8.93E+06 B.39E+06
P-32 7.79E+10 3.64E+09 3.00E+0% NO DATA NO DATA NO DATA 2.15E+09
CR-51 NO DATA NO DATA 1.01E+05 5.63E+04 1.54E+04 1.03E+05 5.38BE+06
MN-54 NO DATA 2.10E+07 5.59E+06 NO DATA 5.8BE+(6 NO DATA 1.76E+07
MN-56 NO DATA 1.28E-02 2.88E-03 NO DATA 1.54E-02 NO DATA 1.85E+00
FE-55 1.12E+08 5.94E+07 1.B4E+07 NO DATA NO DATA 3.36E+07 1.10E+07
FE-59 1.20E+08 1.95E+08 9.71E+07 NO DATA NO DATA 5.65E+07 2.03E+08
CO-58 NO DATA 1.21E+07 3.71E+07 NO DATA NO DATA NO DATA 7.08E+07
C0-60 NO DAT. 4. 32E+07 1.27E+08 NO DATA NO DATA NO DATA 2.39E+08
NI-63 2.97E+10 1.59E+09 1.01E+09 NG DATA NO DATA NO DATA 1.07E+08
NI-65 1.65E+00 1.56E-01 9.10E-02 NO DATA NO DATA NO DATA 1.91E+01
CU-64 NO DATA 7 . 40E+04 4. 47E+04 RO DATA 1,79E+05 NO DATA 3.47E+06
ZN-65 4. 13E+09 1.10E+10 6.83E+09 NO DATA 6.92E+09 NO DATA 1.93E+09
ZN-69 9.11E-12 1.32E-11 1.22E-12 NO DATA 7.99E-12 NO DATA 8. 30E-10
BR-83 NO DATA NO DATA NC DATA NO DATA NO DATA NO DATA NO DATA
BR-84 NO DATA NO DATA NO DATA RO DATA RO DATA NO DATA NO DATA
BR-85 NO DATA NO DATA NO DATA NO DATA NO DAL~ NO DATA NO DATA
RB-86 NO DATA 8.78E+09 5.40E+09 NO DATA NO DATA NO DATA 5.65E+08
RB-88 NO DATA 7.16E-45 4,98E-45 NO DATA NO DATA NO DATA 3.51E-46
RB-89 NO DATA 1.40E-52 1.25E-52 NO DATA NO DATA NO DATA 1.22E-54
SR-89 6.63E+09 NO DATA 1.89E+08 NO DATA NO DATA NO DATA 2.57E+08
SR-90 1.12E+11 NO DATA 2 .B4E+10 NO DATA NO DATA NO DATA 1.51E+09
CLINTON-1 3-92 Rev.5-2/89



CPS-0ODCM

TABLE 3.5-18 (continued)

COW MILK PATHWAY FACTORS - dgij (CHILD)

(mzmrem/yr per uCi/sec)

1SOTOPE

SR-91 1.30E+05 NO DATA 4,89E+03 ND DATA NO DATA NO DATA 2.B6E+05
SR-92 2.20E+00 NO DATA 8.83E-02 NO DATA NO DATA NO DATA 4.17E+01
Y-90 3.23E+02 NO DATA 8§ .65E+00 NO DATA HO DATA NO DATA 9.20E+05
Y-91lm 2.88E-19 NO DATA 1.05E-20 NO DATA NO DATA NO DATA 5.63E-16
Y-91 3.90E+04 RO DATA 1.04E+03 NO DATA NC DATA RO DATA 5.20E+06
Y-92 2.53E-04 NO DATA 7.23E-06 NO DATA NO DATA NO DATA 7.30E+00
Y-93 1.01E+00 NO DATA 2.76E-02 NO DATA NO DATA NO DATA 1.50E+04
ZR-95 3.84E+03 B.44E+02 7.51E+02 NO DATA 1.21E+03 NO DATA 8.80E+05
ZR-97 1.92E+00 2.78E-01 1.64E-01 NO DATA 3.99E-01 NO DATA 4. 21E+04
NB-95 3.18E+05 1.24E+05 8. 84E+04 KO DATA 1.16E+05 NO DATA 2.29E+08
MO-99 NO DATA 8.15E+07 2.02E+07 NO DATA 1.74E+08 RO DATA 6. 74E+07
TC-99m 1.32E+01 2.5BE+01 4 _.28E+02 NO DATA 3.75E+02 1.31E+01 1.47E+04
TC-101 1.28E-59 1.34E-59 1.70E-58 NO DATA 2.29E-58 7.0BE-6C &4 26E-59
RU-103 4.29E+02 NO DATA 1.65E+03 NO DATA 1.08E+04 NO DATA 1.11E+05
RU-105 3.B0E-03 NO DATA 1.38E-03 NO DATA 3.34E-02 NO DATA 2.4LBE+Q0
RU-106 9.25E+04 RO DATA 1.15E+04 NO DATA 1.25E+05 NO DATA 1. 44E+06
AG-110m 2.09E+08 1 41E+08 1.13E+08 NO DATA 2.63E+08 NO DATA 1.68E+10
TE-125m 7.39E+97 2.00E+07 9.85E+06 2.07E+07 NO DATA NO DATA 7.13E+07
TE-127m 2.08E+08 5.61E+07 2.47E+07 4.98BE+07 5.94E+08 NO DATA 1.69E+08
TE-127 2.97E+03 8.01E+02 6.37E+402 2.06E+03 B8.45E+03 NO DATA 1.16E+05
TE-129m 2.71E408 7.58E+407 4.21E+07 8.74E+07 7.97E+08 NO DATA 3,31E+08
TE-129 1.28E-0¢ 3.57E-10 3.04E-10 9.12E-10 3.74E-09 NO DATA 7.96E-08
TE-131m 1.60E+06 5.53E+05 5.88E+05 1.14E+06 5.35E+06 NO DATA 2.24E+07
TE-131 1.64E-32 5.01E-33 4.89E-33 1.26E-32 4 .97E-32 NO DATA 8.63E-32
TE-132 1.03E407 4 .56E+06 5.51E+06 6.64E+06 &.23E+07 NO DATA 4. 59E+07
1-130 1.72E+06 3 47E+06 1.79E+06 3 .B2E+08 5.19E+06 NO DATA 1.62E+06
1-131 1.30E+09 1.31E+09 7.44E+08 4.33E+11 2.15E+09 NO DATA 1.17E+0°
CLINTON-1 3=-93 Rev.5-2/89



TABLE 3.5-18 (continued)
C
COW MILK PATHWAY FACTORS - R,j4 (CHILD)

(nznren/yr per uCi/sec)

ORGAN:  BONE LIVER  I.BODY  THYROID KIDNFY  LUNG GL-LLI
1SOTOPE

1-132 6.91E-01 1.27E+00 5.84E-01 5.89E+01 1.94E+00 NO DATA 1.49E+00
I-133 1.72E+07 2.12E+07 8.03E+06 3 Q4E+09 3.54E+07 NO DATA 8.56E+06
I-134 7.92E-12 1.47E-11 6.77E-12 3.3BE-10 2.25E-11 NO DATA 9.75E-12
I-135 5.43E+04 9. 77E+04 4 .62E+04 B .S6E+06 1.50E+05 NO DATA 7 4LE+04
CS-134 2.27E+10 3.72E+10 7.85E+09 NO DATA 1.15E+10 4. .14E+09 2.01E+08
CS-136 1.01E+09 2. 78E+09 1.80E+09 NO DATA 1.4BE+09 2.21E+408 9.76E+07
Cs-137 3.23E+10 3.09E+10 4.56E+09 NO DATA 1.01E+10 3.63E+09 1.94E+408
Cs-138 3.82E-23 5.31E-23 3.37E-23 NO DATA 3.74E-23 4.02E-24 2.45E-23
BA-139 2.01E-07 1.08E-10 5.84E-09 NO DATA 9.39E-11 6.33E-11 1.16E-05
BA-140 1.1BE+08 1.03E+05 6.B4E+06 NC DATA 3.37E404 6.12E+404  5.94E+07
BA-141 1.96E-45 1.10E-48 6.38BE-47 NO DATA 9 .50E-49 6.45E-48 1.12E-45
BA-142 1.10E-79 7.93E-83 6.15E-81 NO DATA 6.41E-83 4 66E-B3 1.44E-81
LA-140 1.94E+01 6.78E+00 2.11E-00 ©NO DATA NG DATA NO DATA 1.89E+05
LA-142 8.23E-11 2,62E-11 8.21E-.2 NO DATA NO DATA NO DATA 5.20E-06
CE-14l 2.19E+04 1.09E+04 1.62E+03 NO DATA 4 . TBE+O3 NO DATA 1.36E+07

CE-143 1.87E+02 1.02E+05 .478+01 NO DATA 4.26E+01 NO DATA 1.49E+06

1
CE-144 1.63E+06 5.10E+\'S B.68E+04 NO DATA 2.82E+05 NO DATA 1.33E+08
PR-143 7.19E+02 2.16E+U2 3.57E+01 NC DATA 1.17E+402 NO DATA 7.76E+05
PR-144 2.94E-53 9.10E-54& 1.4BE-S4 NO DATA 4,.8lE-54 NO DATA 1.96E-50
ND-147 4. G4E+02 3.59E+02 2.7BE+01 NO DATA 1.97E+02 NO DATA 5.69E4+05
v-187 2.88E+04 1.71E+04 7.66E+03 KO DATA RO DATA NO DATA 2. .40E+06

NP-23% 1.72E+01 1.24E+00 8.69E-C1 NO DATA 3.58E+00 NO DATA 9.135E+04

* mrem/yr per uci/m3

*+ 8,93 x 10°

CLINTON-1 3-94 Rev.6-12/89



TABLE 3.5-19

c
COW MILK PATHWAY FACTORS - aij (TEEN)

(

(mzmrem/yr per uCi/sec)
ORCAN. BONE LIVER I BODY THYROID KIDNEY LUNG GI-1LL1
ISOTOPE
H-3 NO DATA 9.92E+02% 9 _92E+02% 9_.92E+02% 9. 92E+02% 9 92E+02% 9 92E+02% ;
c-14 6.70E+05%  1.34E+05% 1 34E+05% 1. 34E+05% 1 34E+05+* 1. 34E+05% 1. 34E+05*
NA-24 4. 29E+06* &4 _29E+06 4. 29E+06 4 _29E+06 4. 29E+06 4. 29E+06 4. 29E+06
p-32 3.15E+10 1.95E+09 1.22E+09 NO DATA NO DATA NO DATA 2 . 64E+09
CR-51 NO DATA NO DATA 5.00E+04 2. 78E+04 1.10E+04 7.14E+04 8.41E+06
MN-54 NO DATA 1.40E+07 2.78E+06 NO DATA 4. 19E+06 NO DATA 2.88BE+07
MN-56 NO DATA 7.32E-03 1.30E-03 NO DATA 9.26E-03 NO DATA 4 B2E-01
FE-55 4. 46E+07 3.16E+07 7.38E+06 NO DATA NO DATA 2.01E+07 1.37E+07
FE-59  5.1BE+07 1.21E+08 &4.67E+07 NO DATA NO DATA 3.81E+07 2. B6E+08
C0-58 NO DATA 7.98E+06 1.B4E+07 NO DATA NO DATA NO DATA 1.10E+08
C0-60 NO DATA 2.78E+07  6.26E+07 NO DATA NO DATA NO DATA 3.62E+08
NI-63 1.1BE+10 8.34E+08 & .DOE+08 NO DATA NO DATA NO DATA 1.33E+08
Ni-65 6.79E-01 8.67E-02 3,95E-02 NO DATA NO DATA NO DATA 4.70E+00
Cu-66 NO DATA 4.20E+04 1.97E+04 NO DATA 1.06E+CS N0 DATA 3.26E+06
Zn-65 2.11E+09 7.32E+09  3.41E+09 NO DATA 4 6BE+09 NO DATA 3.10E+09
ZN-64 3.70E-12 7.06E-12 4.94E-13 NO DATA 4,.61E-12 NO DATA 1.30E-11
BR-83 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
BR-84 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
BR-85 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
RB-86 NO DATA 4, 74E+09  2.23E+09 NO DATA NO DATA NO DATA 7.01E+08
RB-88 NO DATA 3.90E-45 2.0BE-45 NO DATA NO DATA NO DATA 3.34E-52
RB-89 NO DATA 7.98E-53 5.64E-53 NO DATA NO DATA NO DATA 1.22E-61
SR-89  2.68E+09 NO DATA 7.67E+07 NO DATA NO DATA NO DATA 3.19E+08
SR-90 6.62E+10 NO DATA 1.64E+10 NO DATA .  NO DATA NO DATA 1.86E+09
SR-91  5.27E+04 NG DATA 2.10E+03 NO DATA NO DATA NO DATA 2.39E+05
SR-92 9.02E-01 NO DATA 3.85E-02 NO DATA NO DATA NO DATA 2.30E+01
Y-90 1.31E+02 NO DATA 3.53E+00 NO DATA NO DATA NO DATA 1.08E+06
CLINTON-1 3-95 Rev.5-2/89


















CPS-0ODCM

TABLE J.5-21

(mzmrem/yr per uCi/sec)

GOAT MILK PATHWAY FACTORS - Rgij(INFANT)

ORGAN:  BONE LIVER ~ L.BODY  THYROID  KIDNEY  LUNG GI-1L1
1SO0TOPE

H-3 NO DATA 4 . BGE+03* 4 B6E+03* 4 B6E+03* 4 BGE+03*% 4 B6E+03% 4 B6E+03
c-14 3.23E+06* 6. .89E+05*% 6.8B9E+05* 6 B9E+05% ¢ .B9E+05% 6.89E+05% 6.BI9E+05*
NA-24 1.87E+06%** 1 B7E+06 1.87E+06 1.87E+06 1.87E+06 1.B7E+06 1.87E+06
P-32 1.90E+11 1,12E+10 7.46E+09 NO DATA NO DATA NO DATA 2.58E+09
CR-51 RO DATA NO DATA 1.93E+04 1.26E+04 2.75E+03  2.45E+04 .63E+05
MN-54 NO DATA 4 . 68E+06 1.06E+06 NO DATA 1.04E+06 NO DATA i.72E+06
MN-56 RO DATA 3.75E-03 6.46E-04 NO DATA 3.22E-03 NO DATA 3.40E-01
FE-55 1.75E+06 1.13E+06 3.02E+05 NO DATA NO DATA 5.53E+05 1.44E+05
FE-59 2.91E+06 5.0BE+06 ~ O00CE+06 NO DATA RO DATA 1.50E+06 2 .43E+06
CO-58 NO DATA 2.90E+06  7.24E+06 NO DATA NO DATA NO DATA 7.23E+06
C0-60 NO DATA 1.06E4+07 2.49E+07 NO DATA NO DATA NO DATA 2.51E+07
NI-63 4 . 19E+09 2.59E+08 1.45E+08 NO DATA NO DATA NO DATA 1.29E+07
NI-65 4,20E-01 4.76E-02 2.16E-02 NO DATA NC DATA NO DATA 3.62E+00
CU-64 NO DATA 2.04E+04 9 45E+03 NO DATA 3.45E+04 NO DATA 4. 19E+05
ZN-65 6.64E+08 2.2BE+09 1.05E+09 NO DATA 1.10E+09 NO DATA 1.92E+09
ZN-69 2.32E-12 4.1BE-12 3.11E-13 NOC DATA 1.74E-12 NO DATA 3.41E-10
BER-83 NO DATA NO DATA RO DATA NO DATA RO DATA NO DATA NO DATA
BR-84 NO DATA NO DATA NC DATA NO DATA RO DATA NO DATA NO DATA
BR-S5 NO DATA NO DATA NO DATA RO DATA NO DATA NO DATA NO DATA
RB-86 RO DATA 2.65E+09 1.31E+09 NO DATA NO DATA NO DATA 6.79E+07
RB-88 RO DATA 2,25E-45 1.23E-45 NO DAYA RO DATA NO DATA 2.19E-45
RB-89 NO DATA 4.09E-53 2.BZE-52 NO DATA NO DATA NO DATA 1.39E-53
SR-89 2.64E+10 NO DATA 7.56E+08 NO DATA NO DATA RO DATA 5.42E+08
SR-%0 2.55E+11 NO DATA 6.50E+10 N0 DATA RO DATA NO DATA 3.19E+09
SR-91 5.65E+05 N DATA 2.05E+04 NO DATA NO DATA NO DATA 6.69E+05
SR-€2 9.83E+00 NO DATA 3.65E-01 NO DATA NO DATA NO DATA 1.06E+02
Y-90 8.19E+01 NO DATA 2.19E+00 NO DATA NO DATA NO DATA 1.13E+05
CLINTON- =17 Rev.5-2/89



CPS-0DCM

TABLE 3.5-21 (continued)

GOAT MILX PATHWAY FACTORS - Rgij(INFANT)
(nznren/yr per uCi/sec)

ORGAN . BONE LIVER 1.BODY THYROID KIDNEY LUNG Gl-LL1
1SOTOP
Y-91lm 7.29E-20 NO DATA 2 4BE-21 NO DATA NO DATA RO DATA 2.43E-16
Y-91 8.78E+03 NO DATA 2.34E+02 NO DATA NO DATA NO DATA 6.29E+05
Y-92 6.40E-05 NO DATA 1.80E-06 NO DATA NO DATA NO DATA 1.22E+00
Y-93 2.55E-01 NO DATA 6.95E-03 NO DATA NO DATA NC DATA 2.02E403
ZR-95 8.16E+02 1.99E+02 1.41E+02 EDO DATA 2.14E+02 KO DATA 9 .90E+04
ZR-57 4 _BSE-01 8.33E-02 3.80E-02 NO DATA 8.40E-02 NO DATA 5,.31E+03
NB-95 7.12E+04 2.93E+04 1.69E+C4 NO DATA 2.10E+04 NO DATA 2 . 47E+07
MO-59 NO DATA 2.4BE+07 4. BLE4+06 NO DATA 3.71E+07 NO DATA B8.18E+D6
TC-99m 3.26E+00 6.73E+00 B.67E+01 NO DATA 7.24E+01 3.52E+00 1.96E+03
TC-101 3.26E-6C . &4 11E-60 4 .0D6E-59 NO DATA 4 . BBE-59 2.24E-60 6.378E-58
RU-103 1.04E+03 NO DATA 3.47E+02 NO DATA 2.16E+03 NO DATA 1.26E+04
RU-105 9.60E-04 NO DATA 3.23E-04 NC DATA 7.06E-03 NO DATA 3.82E-01
RU-106 2.28E+04 NO DATA 2.B4E+03 NO DATA 2.69E+04 NO DATA 1.73E+05
AG-110m 4 . 62E+07 3.37E+07 2.23E+07 NO DATA 4 . B3IE+07 NO DATA 1.75E+09
TE-125m 1.B0E+07 6.02E+06 2 . 43E+06 & . 06E+06 NO DATA NC DATA B.58E+06
TE-127m S.04E+Q7 1.67E+07 6.10E+086 1.46E+07 1.24E+08 NO DATA 2.03E+C7
TE-127 7.57E+02 2 .54E+02 1.63e+02 6.16E+02 1.85E+03 NO DATA 1.5%9E+04
TE-129m 6.68E+07 2.29E+07 1.03E+07 2.57E+07 1.67E+08 RO DATA 3.99E+07
TE-129 3.25E-10 1.12E-10 7.59E-11 2.73E-10 8.10E-10 NO DATA 2.60E-08
TE-131m 4, OLE+OS 1.63E+05 1.34E+05 3.30E+05 1.12E+06 NO DATA 2. T4E+06
TE-131 4,19E-33 1.55€-33 1.18E-33 3.74E-33 1.07E-32 NO DATA 1.69E-31
TE-132 2.54E+06 1.26E406 1.17E4086 1.85E+06 7.86E+06 NO DATA 4 . 65E+06
1-130 4. 22E406 9. 28E+06 3.73E+06 1.04E+09 1.02E+07 NO DATA 1.99E+06
1-131 3.25E+09 3,.B3E409 1.69E+09 1.26E+12 4 LBE+GY9 NO DATA 1.37E+08
1-132 1.73E+00 3.50E+G0 1.252+00 1.64E+02 3.91E400 NO DATA 2.B4E+0C
I-133 4. 34E+07 6.32E+07 1.85E+07 1.15E+10 7 .43E+07 NC DATA 1.07E+07
1-134 1.97E-11 4 .04E-11 1.44E-11 9.42E-10 4,.52E-11 RC DATA 4.18BE-11
CLINTON-1 3-102 Rev.5-2/89









TABLE 3.5-22 {(continued)
GOAT MILK PATHWAY FACTORS - Raci

3

(mzmrem/yr per uCi/sec)

(CHILD)

ORGAN;  BONE  LIVER  I.BODY  IHYROID  KIDNEY  LUNG = GI-LLI
ISOTOPE

Y-91lm 3.44E-20 NO DATA 1.25E-21 NO DATA NO DATA NO DATA 6.73E-17
Y-91 4.67E+03 NC DATA 1.25E+02 NO DATA NO DATA NO DATA 6.22E+05
Y-92 3.02E-05 NO DATA 8.64E-07 NO DAYA NO DATA NO DATA 8.73E-01
Y-93 1.20F-01 NO DATA 3.29E-03 NO .‘ATA NO DATA RO DATA 1.79E+03
ZR-95 4.58BE+02 1.01E+02 8.97E+01 NO DATA 1.44E+02 NO DATA 1.05E+05
ZR-97 2.29E-01 3.31E-02 1.95E-02 NO DATA 4.76E-02 NO DATA 5.02E+03
NB-95 3.81E+04 1 .4BE+04 1.06E+04 NO DATA 1.39E+04 NO DATA 2.75E+07
MO-99 NO DATA 9.74E+06 2.41E+06 NO DATA 2.08E+07 NO DATA 8.05E+06
TC-9%m 1.58E+00 3.10E+00 5.13E+01 NO DATA 4.50E+01 1.57E+00 1.76E+03
TC-101 1.54E-60 1.61E-60 2.04E-59 NO DATA 2.74E-59  B.50E-861 S.11E-60
RU-103 5.10E+02 NO DATA 1.96E+02 NO DATA 1.28E+03 NO DATA 1.32E+04
RU-105 4.53E-04 KO DATA 1.65E-04  NO DATA 3.99E-03 NO DATA 2.96E-01
RU-106 1.11E+04 NO DATA 1.38E+03 NO DATA 1.49E+04  NO DATA 1.72E+05
AG-110m 2.50E+07 1.69E+07 1.35E+07 NO DATA 3.15E+07 NO DATA 2.01E+08
TE-125m B.BLE+O6  2.39E+06 1.1BE+06 2.48E+06 NO DATA NO DATA 8.53E+06
TU-127m 2.49E+07 6.71E+06 2.96E+06 5.96E+06 7.10E+07 NO DATA 2.02E+07
TE-127 3.57E+02 9.61E+01 7.65E+01 2.47E+02 1.01E+03 NO DATA 1.39E+04
TE-129m 3.24E+07 9.06E+06 5.03E+06 1.05E+07 9.52E+07 NO DATA 3.96E4+07
TE-129 1.53E-10 &4.2BE-11 3.64E-11 1.09E-10 4.49E-10 NO DATA 9.55E-09
TE-131m 1.91E+05 6.60E+04 7.02E+04 1.26E+05 6.39E+05 NO DATA 2.68E+06
TE-131 1.96E-33 5.97E-34 5.83E-34 1.50E-33 5.92E-33 NO DATA 1.03E-32
TE-132 1.23E+06 5.45E+05 6.59€+05 7.94E+05 5.06E+06 NO DATA 5.49E+06
1-130 2.06E+06 &4.17E+06 2. 15E+06 4 .59E+08 6.23E+06 ©NO DATA 1.95E+06
I-131 1.56E+09 1 S7E+09 B.94E+08 5.20E+11 2.58E+09 NO DATA 1.40E+08
1-132 8.32E-01 1.52E+00 7.03E-01 7.09E+01 2.34E+00 NO DATA 1.80E+00
1-133 2.06E+07 2.55E+07 9.64E+06 4. 73E+09 4.25E+07 NO DATA 1.03E+07
I-134 9.51E-12 1.77E-11 B8.13E-12 4.06E-10 2.70E-11 NO DATA 1.17E-11
CLINTON-1 3-105 Rev.5-2/89



TABLE 3.5-22 continued)
GOAT MILK PATHWAY FACTORS - %ﬁi

j

(nzlrem/yr per uCi/sec)

(CHILD)

CRGAN: BONE LIVER 1.BODY THYROID KIDREY LUNG Cl-LLI
1SOTOPE

1-135 6.53E+04 1.17E+05 5.56E+04  1.04E+07 1.80E+05 NG DATA 8.95E+04
CS-134 6.76E+10 1.11E+11 2.34E+10 RO DATA 3.44E+10 1.23E+10 5.98E+08
CS8-136 3,03E+09 8_.33E+09 5.39E+09 NO DATA 4 LLE+09 6.62E+08 2.93E+08
Cs$-137 9.65E+10 9.23E+10 1.36E+10 NO DATA 3.01E+10 1.0BE+10 S.7BE+08
Cs-138 1.15E-22 1.59E-22 1.10E-22 NO DATA 1.1:E-22 1.21E-23 7.34E-23
BA-139 2.42E-08 1.29E-11 7.01E-10 RO DATA 1.13E-11 7.59E-12 1.40E-06
BA-140 1.40E+07 1.22E+04 8.15E+05 NO DATA 3.98E+03 7.29E+403 7.07E+06
Ba-141 2.34E-46 1.31E-49 7.62E-48 NO DATA 1.13E-49 7.70E-49 1.33E-46
BA-142 1.31E-80 9. 44E-84 7.32E-82 NO DATA 7.64E-84 5.55E-84 1.71E-82
LA-140 2.32E+00 B8.12E-01 2.53E-01 NO DATA RO DATA NO DATA 2.26E+04
LA-142 9.85E-12 3.14E-12 9.83E-13 NO DATA NO DATA NO DATA 6.22E-07
CE-141 2.62E+03 1.31E+03 1.94E+02 RO DATA 5.73E+02 NO DATA 1.63E+06
CE-143 2.24E+01 1.22E+04 1.76E+00 NQ DATA 5.10E+00 NO DATA 1.7BE+05
CE-144 1.94E+05 6. 10E+04 1.04E+04 NO DATA 3.38E+04 NO DATA 1.59E+07
PR-143 8.61E+01 2.58BE+01 4.27E+00 NO DATA 1.40E+01 NO DATA 9. 29E+04
PR-144 3.53E-54 1.09E-54 1.78E-55 NO DATA 5.78E-55 NO DATA 2.35E-51
ND-147 5.33E+01 4.32E+01 3.34E+00 NO DATA 2.37E+01 NO DATA 6. B4E+04
w-187 3.46E+Q3 2.05E+03 9.20E+02 NO DATA NG DATA NO DATA 2.8BE+03
NP-239 2.07E+00 1.49E-01 1.04E-01 NO DATA 4.2%E-01 NO DATA 1.10E+04
* mrem/yr per uCi/m:"

«* 1.07 x 10°

CLINTON~1 3-106 Rev.6~12/89



CPS-ODCM

IABLE 3.5-23
GOAT MILK PATHWAY FACTORS - Rgij(rzzu)
( mzn.rem/yr per uCi/sec)
ORGAN: BORE LIVER I RODY THYROID KIDNEY LUNG CI-111
1SOTOPE
H-3 NO DATA  2.02E+03% 2.02E+03* 2. 02E403% 2.02E+03% 2.02E+03%  2.02403%
c-14 6.70E4+05% 1.34E+05% 1.34E+405% 1, 34E+05% 1.34E+05% 1.34E+05% 1, 34E+05%
NA-24 5.15E+05%* 5 15E+05 5.15E+05 5.15E+05 5.15E405 S.1SE40S  5.15E+05
p-32 3.78E+410 2.34E+09 1.47E+09 NO DATA  NO DATA  NO DATA 3.18E+09
CR-51 NO DATA  NO DATA  5.94E+03  3.30E+03 1.30E+03 8.48E+03  9.98E+0S
MH - 54 NO DATA  1.68E+06 3.32E+05 NO DATA  5.00E+05 NO DATA 3. 4LE+06
MN-56 NO DATA  8.77E-04 1.56E-04 NO DATA  1.11E-03 NO DATA 5.77E-02
FE-55 5.79E+05 4.11E405 9.57E+04 NO DATA  NO DATA  2.60E+05  1.78E+05
FE-59 6.75E+05 1.S8E+06 6.08E+05 NO DATA  NO DATA  4.97E+05  3.73E+06
0-58 NO DATA  9.51E+05 2.19E+06 NO DATA  NO DATA  NO DATA 1.31E+07
0-60 NO DATA  3.32E+06 7.47E+0% NO DATA  NO DATA  NO DATA 4.32E+07
NI-63 1.42E409 1.00E+08 &4.8lE+(  NO DATA NO DATA  NO DATA 1.60E+07
NI-65 8.09E-02 1.03E-02 &.71E-03 NO DATA  NO DATA  NO DATA 5.61E-01
CU-64 NO DATA  4.6BE+03 2.20E+03 NO DATA  1.18E+04 NO DATA 3.63E+05
ZN-65 2.52E+08 B.76E+08 4.09E+08 NO DATA  5.61E+08 NO DATA 3.71E+08
IN-69 4. 44E-13  8.46E-13 5.92E-14 NO DATA  5.53E-13 NO DATA 1.56E-12
BR-83 NO DATA NO DATA NO DATA  NO DATA  NO DATA  NO DATA NO DATA
BR-84 NO DATA NO DATA  NO DATA  NO DATA . NO DATA  NO DATA NO DATA
BR-8S NO DATA NO DATA NO DATA NO DATA NO DATA  NO DATA NO DATA
RB-86 NO DATA  S.66E+08 2.66E+08 NO DATA ~ NO DATA  NO DATA 8.38E+07
RB-88 NO DATA  4.66E-46 2.4BE-46 NO DATA  NO DATA  NO DATA 3.99E-53
RB-89 NO DATA  9.52E-54 6.73E-56 ©NO DATA NO DATA  NO DATA 1.46E-62
SR-89 5.59E+09 NO DATA  1.60E+08 NO DATA NO DATA  NO DATA 6.65E+08
SR-90 1.38E+411 NO DATA  3.40E+10 NO DATA NO DATA  NO DATA 3.87E+09
SR-91 1.11E405 NO DATA  4.40E+03 NO DATA  NO DATA  NO DATA 5.01E+05
SR-92 1.89E+00 NO DATA  8.05E-02 NO DATA NO DATA  NO DATA 4.81E+01
Y-90 1.56E+01 NO DATA  4.21E-O1 NO DATA  NO DATA  NO DATA 1.29E405
CLINTON-1 3-107 Rev.5-2/89



CPS-ODCM

TABLE 3.5-23 (continued)

GOAT MILK PATHWAY FACTORS =~ Rgij(TEEN)
(mznren/yr per uCi/sec)

QRGAN . BONE LIVER 1.BopY THYROID KIDNEY LUNG Cl-1L1
1SOTOPE
Y-91lm 1.41E-20 RO DATA 5.37E-22 NO DATA NO DATA NO DATA 6.64E-19
Y-91 1.89E+03 NO DATA 5.07E+01 NO DATA NO DATA NO DATA 7.7SE+05
Y-92 1.23E-05 NG DATA 3.57E-07 RO DATA NO DATA NO DATA 3.39g-01
Y.93 4 . BEE-02 NO DATA 1.33E-03 NO DATA NO DATA NO DATA 1.49E403
ZR-95 1.98E+02 6.24E+01 4 29E+01 NO DATA §.17E+01 NC DATA 1.44E405
ZR-97 9.43E-02 1.87E-02 8.60E-03 NO DATA 2.83E-02 NO DATA 5.05E403
NB-95 1.65E+04 9.37E+03 5.16E+03 NO DATA 9 .0BE+03 NO DATA 4 . 01E+07
MO-99 NO DATA S.33E+06 1.02E+06 NO DATA 1.22E+07 NO DATA 9.55E+06
TC-99m 6.87E-01 1.92E+00 2 48E+01 HO DATA 2.86E+01 1.06E+00 1.26E+03
TC-101 6.26E-61 B.91E-61 8.75E-60 NOU DATA 1.61E-59 5.43E-61 1.52E-67
RU-103 2.17E+02 NO DATA 9.27E+01 NO DATA 7.64E+02 NO DATA 1.81E+04
RU-105 1.86E-04 NO DATA 7.21E-05 NO DATA 2.35E-03 NO DATA 1.50E-01
RU-106 4 LTE+Q3 NO DATA 5.638+02 NO DATA 8.62E+03 NO DATA 2.14E+05
AG-110m 1.15E+07 1.09E+07 6.62E+06 NO DATA 2.08E+07 NO DATA 3,06E+09
TE-125m 31.59E+06 1.29E+06 4 BOE+QS 1.00E+06 NO DATA NO DATA 1.06E+07
TE-127m 1.01E+07 3.57E+06 1.20E+06 2.39E+06 L OBE+O7 NO DATA 2.51E+07
TE-127 1.48E+02 5 14E+01 3.18E+01 1.02E+02 5.87E+02 NO DATA 1.14E+04
TE-12% 1.32E+07 4 . B9E+06 2.0BE+06 4 25E+06 5.51E+07 NO DATA 4 . 94E+07
TE-129 6.22E-11 2.32E-11 1.51E-11 &4 GL4E-11 2.61E-10 NO DATA 3.40E-10
TE-131m 7 .B6E+04 3.77E+04 3.14E+04 5.67E+04 3.893E+05 NO DATA 3.02E+06
TE-131 8.04E-34 3.31F-34 2.51E-34 6.19E-34 3.51E-33 NO DATA 6.60E-35
TE-132 5.13E+05 3.25E405 3.06E+05 3.43E+05 3.12E+06 NO DATA 1.03E+07
1-130 8.8BZE+05 2.55E+06 1.02E+06 2.08E+08 3.93E+06 NC DATA 1.9%96E+06
1-111 6.44E« DD 9 .01E+08 4 BLE+OB 2.63E+11 1.55E+09 NO DATA 1.78E+08
1-132 3.52E-01 9.20E-01 3.30E-01 3.10E+01 1.45E+GO NO DATA 4.01E-01
1-133 B.4LBE+06 1.44E+07 4. 39E+06 2.01E+09 2.52E407 NO DATA 1.09E+07
1-134 &4&.03E-12 1.07E-11 3.8B4E-12 1.78E-10 1.68E-11 NO DATA 1.41E-13
CLINTON-1 3-108 Rev.5-2/89



CPS-0DCM

TABLE 3.5-23 (continued)
GOAT MILK PATHWAY FACTORS - Rgij(TEEN)

( nznren/yt per uCi/sec)

ORGAN:  BONE  LIVER  I.BODY  IHYROID KIDNEY  LUNG GL-LLI

1-135 2.75E+04 7.0BE+04 2.62E+04 4. 56E+06 1.12E+05 NO DATA 7.85E+04
Cs-134 2. 94E+10 6.91E+10 3.21E+10 NO DATA 2.20E+10 8.39E+09 8.60E+08
cS-136 1.34E+09 5.27E+09 3.54E+09 NO DATA 2.87E+09 4, 52E+08 4,24E+08
cs-137 4 .ClE+10 5.33E+10 1.86E+10 NO DATA 1.82E+10 7.05E+09 7.59E+08
cr-138 4,.737v-.23 S.08E-23 4 54E-23 NO DATA 6.7CE-23 7.80E-24 4.12E-26
BA-139 9.84E-09 6.52E-12 2.87E-10 NO DATA 6.53E-12 4.77E-12 8§.78E-08
BA-140 5.82E+086 7.13E+03 3.75E+05 NO DATA - 2.42E+03 4 .BOE+03 8. 98E+06
BA-141 9.53E-47 7.11E-50 3.1BE-48 NO DATA 6.60E-50 4,.B7E-50 2.03E-52
BA-142 5.44E-81 5.44E-84 3.35E-82 HO DATA 4 .60E-B4 3.62E-84 1.67E-92
LA-140 9.57E-01 4, 75E-01 1.26E-01 RO DATA NO DATA NO DATA 2.73E+04
LA-142 4 . 08BE-12 1.81E-12 4,.51E-13 NO DATA NO DATA NO DATA 5.52E-08
CE-141 1.07E+03 7.12E+02 8.17E+01 RO DATA 3.35E+02 NO DATA 2.04E+06
CE-143 9.14E+00 6.65E+03 7.43E-01 NO DATA 2.98E+00 NO DATA 2.00E+05
CE-144 7.86E+04 3.25E+404 4,23E+03 NO DATA 1.94E+04 RO DATA 1.9BE+07
PR-143 3. 47E4+01 1.39E+01 1.73E+00 NU DATA 8.06E+00 NO DATA 1.14E+405
PR-144 1.42E-54 5.B1E-55 7.19E-56 NO DATA 3.33E-55 NO DATA 1.56E-57
ND-147 2.17E+01 2.36E+01 1.41E+00 NO DATA 1,3BE+01 NO DATA 8.50E+04
w-187 1.43E+03 1.16F+03 4. 0BE+02 NO DATA NO DATA NO DATA 3.15E+05
NP-239 B8.38E-01 7.90E-02 4 .39E-02 NO DATA 2.48E-01 NO DATA 1.27E404

* mrem/yr per mci/m3

*#* 5,15 x 10°

CLINTON-1
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TABLE 3.5-24
GOAT MILK PATHWAY FACTORS - Raci

ADULT

(.nzmrem/yr per uCi/sec)

QRGAN:  BONE LIVER  I.BODY  THYROID  KIDNEY  LUNG GL-LLl
ISOTOFE

H-3 NO DATA 1.5SE+03% 1.S5E+03% 1.55E+03% 1.55E+03% 1.55E+03% 1 55E+03*
c-14 3_6IE+05% 7.26E+04%* 7.26E+04% 7 26E+04%* 7, 26E+04* 7. 26E+04% 7 26E+04*
HA-24 2.95E+05%* 2 9SE+05 2.95E+05 2.95E+05 2.9SE+05 2.95E+05 2.95E+05
F-32 2.05E+10 1.27E+09 7.91.+08  NO DATA NO DATA RO DATA 2.30E+09
CR-51 NO DATA NO DATA 3.43E.03 2.05E+03 7.56E+02 4.55E+03 8.63E+05
MN-54 NO DATA 1.01E+06 1.92E+J5 NO DATA 2.99E+05 RO DATA 3.08E+06
MN-56 NO DATA 4,96E-04 8.79E-05 NO DATA 6.29E-04 NO DATA 1.58E-02
FE-55 3.27E+05 2.26E+05 5.27E+04 NO DATA NO DATA 1.26E+05 1.30E+05
FE-59 3.BSE+05 9.06k+05 3.47E+05 NO DATA NO DATA 2.53E+05 3.02E+06
CO-58 NO DATA 5.62E+05 1.26E+06 NO DATA NO DATA NC DATA 1.14E+07
CO-60 NO DATA 1.96E+06 &4 ,.33E+06 NO DATA NO DATA NO DATA 3.69E+07
NI-63 8.05E+08 5. .58E+07 2.70E+07 NO DATA RO DATA NO DATA 1.16E+07
NI-65 4 _43E-02 5.76E-03  2.63E-03 NO DATA M0 DATA NO DATA 1.46E-01
CU-64 NO DATA 2.62E+03 1.23E+03 NO DATA .62E+03  NO DATA 2.24E+05
ZN-65 1.64E+08 5.22E+08 2.36E+08 NO DATA 3.49E+08 NO DATA 3.29E+08
ZN-69 2.41E-13 4.61E-13 3 21E-14 NO DATA 3.0CE-13 NO DATA 6.93E-14
BR-83 NO DATA NO DATA RO DATA NO DATA NO DATA NO DATA NO DATA
BR-84 NO DATA NO DATA NO DAT2 NC DATA NO DATA NO DATA NO DATA
BR-85 NO DATA HO DATA NO DATA RO DATA NO DATA RO DATA NO DATA
RB-86 NO DATA 3.10E+08 1.45E+08 NO DATA NO DATA NO DATA 6.12E+07
RB-88 NO DATA 2.57E-46 1.36E-46 NO DATA NO DATA NO DATA 3.55E-57
RB-89 NO DATA 5.37E-54  3.78E-54 NO DATA NO DATA RO DATA 3.12E-67
SR-89 3.04E+09 NO DATA 8.73E+07 NO DATA NO DATA RO DATA 4.BBE+08
SR-90 9.78E+10 NO DATA 2.40E+10 NO DATA RO DATA NO DATA 2.83E+09
SR-91 6.01E+04 NO DATA 2.43E+03 NO DATA NO DATA NO DATA Z.B6E+05
SR-92 1.03E+00 RO DATA 4 4SE-02  NO DATA NO DATA NC DATA 2.04E401
Y-%0 B.4BE+00 NO DATA 2.28E-01 HO DATA NO DATA NO DATA 9.00E+C4
CLINTON~-1 3-110 Rev.5-2/89
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CPS-~ODCM

TABLE 3.5-24 (continued)

GOAT MILK PATHWAY FACTORS - Fﬁ;j(ADULm)
(mzmrem/yr per uCi/sec)

ORGAN: BORE LIVER I.BODY THYROID KIDNEY LUNG S1-LLL
1SOTOPE
Y-91m 7.69E-21 NO DATA  2.98E-22 NO DATA  NO DATA  NO DATA 2.26E-20
¥-91 1.03E403 NO DATA  2.75E+01 NO DATA  NO DATA  NO DATA 5. 66E+05
¥-92 6.68E-06 NO DATA  1.95E-07 ©NO DATA  NO DATA  NO DATA 1.17E-01
Y-93 2.65E-02 NO DATA  7.32E-04 ©NO DATA  NO DATA  NO DATA 8.41E+02
ZR-95 1.13E402 3.63E+01 2.46E+01 NO DATA  5.69E+01 NO DATA 1.15E+05
ZR-97 5.17E-02 1.04E-02 4.77E-03 NO DATA  1.S8E-02 NO DATA 3.23E+03
NB-95 9.90E+03 5.51E+03 2.96E+03 NO DATA  5.45E+03 NO DATA 3. 34E+07
MO-99 NO DATA  2.96E+06 5.63E+05 NO DATA  6.71E+06 NO DATA 6 .B86E+06
TC-99n 3.95E-01 1.12E+00 1.42E+01 NO DATA  1.70E+01 S5.47E-01  6.61E+02
TC-101 3.43E-61 4.94E-61 &4.B4E-60 NO DATA  B.89E-60 2.52E-61  1.48E-72
RU-103 1.22E402 NO DATA  5.24E+01 NO DATA  &.64E+02 NO DATA 1.42E+04
RU-10% 1.02E-04 NO DATA  &4.02E-05 NO DATA  1.32E-03 NO DATA 6.23E-02
RU-106 2.44E+03 NO DATA  3.09E+02 ©NO DATA  &.72E+03 NO DATA 1.58E+05
AG-110m  6.96E+06 6.44E+06 3.82E+06 NO DATA  1.27E+07 NO DATA 2.63E+09
TE-125m  1.95E+06 7.07E+0S 2.61E+05 5.87E+05 7.94E+06 NO DATA 7.79E+06
TE-127m  5.46E+06 1.95E+06 6.66E+05 1.40E+06 2.22E+07 NO DATA 1.83E+07
TE-127 7.82E+01 2.B1E+01 1.69E+01 5.B0E+01 3.19E+02 NO DATA 6.17E4C3
TE-129m  7.21E+06 2.69E+06 1.14E+06 2.48E+06 3.01E+07 NO DATA 3.63E+07
TE-129 3.83E-11 1.27E-11 8.23E-12 2.59E-11 1.42E-10 NO DATA 2.55E-11
TE-131m  &4.33B+04 2.12E+04 1.76E+04  3.35E+06 2.14E+05 NO DATA 2.10E+06
TE-131 4.37E-34 1.83E-34 1.38E-34 3 60E-36 1.92E-33 NO DATA 6.19E-35
TE-132 2.87E405 1.B6E+05 1,74E+05 2.05E+05 1.79E+06 NO DATA 8. 79E+06
I-130 $.00E+05 1.47E+06 5.82E+05 1.2SE+08 2.30E+06 NO DATA 1.27E+06
I-131 3.54E+08 S5.06E+0B 2.90E+08 1.66E+11 8.68E+0B NO DATA 1.34E+08
1-132 1.98E-01 5.29E-01 1.85E-01 1.BSE+01 8.43E-01 NO DATA 9.93E-02
1-133 4.6IE+06 B.03E+06 2.45E+06 1.18E409 1.40E+07 NO DATA 7.22E+06
1-134 2.27E-12 6.16E-12 2.20E-12 1.07E-10 9.80E-12 NO DATA 5.37E-15
CLINTON-1 3=-111 Rev.5-2/89
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TABLE 3.5-24 (continued)

GOAT MILK PATHWAY FACTORS - RC

aij

(mznrem/yr per uCi/sec)

(ADULT)

ORGAN: BONE LIVER 1. BODY THYROID KIDNEY LUNG GIl-LLI
1SOTOPE

1-135 1.55E+04 4&.06E+04 1.50E+04 2.68E4+06 6.51E+04 NO DATA 4. S9E+04
cs-134 1.69E+10 4.03E+10 3.29E+10 NO DATA 1.30E+10  &.32E+09 7.04E+08
CS-136 7.88E+08 3.11E+09 2.24E+09 NO DATA 1.73E+09  2.37E+08 3.53E+08
cs-137 2.21E+10 3.03E+410 1.98BE+10 NO DATA 1.02E+10  3.41E+09 5. 84E+08
CS-138 2.61E-23 S5.15E-23 2.55E-23 NO DATA 3.78E-23 3.73E-24 2.20E-28
BA-139 5.32E-09 3.79E-12 1.56E-10 NO DATA 3.54E-12  2.15E-12 9, 44E-09
BA-140 3.23E+06 4.05E+03  2.11E+05 NO DATA 1.38E+03 2.32E+03 6.65E+06
BA-141 5.18E-47 3.92E-50 1.7SE-48 NO DATA 3.64E-50 2.22E-50 2.44E-56
BA-142 3.00E-81 3.09E-84 1.89E-82 NO DATA 2.61E-84 1.7SE-B4 4.23E-99
LA-140 5.40E-01 2.72E-01 7.19E-02 NO DATA NO DATA NO DATA 2 . 00E+04
LA-142 2.27E-12 1.03E-12 2.57E-13 NO DATA  NO DATA NO DATA 7.52E-09
CE-141 5.80E+02 3.92E+02 4.4S5E+01 NO DATA 1.82E+02 NO DATA 1.50E+06
CE-143 5.00E4+00 3.70E+03 &4.09E-01 NC DATA 1.63E+00 NO DATA 1.38E+05
CE-144 4.29E+04 1.79E+04 2.30E+03 NO DATA 1.06E+04 NO DATA 1.45E+07
PR-143 1.89E+01 7.56E+00 9.35E-01 NO DATA 4.37E+00 NO DATA 8.26E+04
PR-144 7.71E-55 3.20E-55 3.92E-56 NO DATA 1.80E-55 NO DATA 1.11E-61
ND-147 1.13E401 1.30E+01 7.79E-01 NO DATA 7.64E400 NO DATA 6. 25E+04
w-187 7.78E+02 6.50E+02 2.27E+02 NO DATA NO DATA NO DATA 2.13E+05
NP-239 4,.39E-01 4.32E-02 2.38E-02 NO DATA 1.35E-01 NO DATA 8 BGE+03
* mrem/yr per uCi/m3

*% 2.95 x 10°
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CPS-0ODCM

MEAT PATHWAY FACTORS - R’;i

TABLE 3.5-25

3

(mznrem/ yr per uCi/sec)

(CHILD)

ORCAN:  BONE ~  LIVER  T.BODY  THYROID  KIDNEY  LUN¢ —  GI-LLI
1SOTOPE

H-3 NO DATA 2.33E+402% 2 .33E+02* 2 33E+02% 2 .33E+02% 2 33E+02% 2 33E+02+%
Cc-14 5.29E+05* 1 .06E+05* 1 06E+05* 1.06E+05% 1.06E+05* 1.06E+05 1.06E+05*
NA-24 1.B4E-03%* 1 B4E-03 1.84E-03 1.84E-03 1.84E-03 1.84E-03 1.B4E-03
P-32 7.43E+09 3 47E+08 Z.86E+08 KO DATA NO DATA NO DATA 2.05E+08
CR-51 NO DATA NO DATA 8.78E+03 4 .BB8E+03 1.33E+03 8.90E+03 4. 66E+05
MN-54 NO DATA 8.03E+06  2.14E+06 NO DATA 2.25E4+06 NO DATA 6. T4E+06
MN-56 NC DATA 1.56E-53 3.52E-54 NO DATA 1.89E-53 NO DATA 2.26E-51
FE-55 4.58E+08 2 .43E+08 7.52E+07 NO DATA NO DATA 1.37E+08 4.50E+07
FE-59 3.76E+08 6.09E+C8 3 03E+08 NO DATA NO DATA 1.76E+08 6.34E+08
CO-58 NO DATA 1.64E+07 5.03E+07 NO DATA NO DATA NO DATA 9.58E+07
CO-60 NO DATA 6.93E+07 2.04E+08B NO DATA NO DATA NO DATA 3.8B4E+08
NI-63 2.91E+10 1.56E+09 9.90E+08 NO DATA NO DATA NO DATA 1.05E+08
NI-65 3.55E-52 3.34E-53 1.92E-53 NG DATA NO DATA NO DATA 4.10E-51
CU-64 NOC DATA 2.77E-07 1.67E-07 KO DATA 6.69E-07 NO DATA 1.30E-03
ZN-85 3.75E+08 1.00E+09 6.22E+08 NO DATA 6.30E+08 NO DATA 1.76E+08
ZN-6% 0.00E+00 0.00E+00 O0.00E+00 NO DATA 0.00E+00 NO DATA 0.00E+00
BR-83 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
BR-84 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
BR-85 NO DATA RO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
RB-86 NO DATA 5.76E+08 3 .54E+08 NO DATA NO DATA NO DATA 3.71E+07
RB-88 NO DATA 0.00E+00 0.00E+00 NO DATA NO DATA NO DATA 0.00E+00
RB-89 RO DATA 0.00E+00 0.00E+00 NO DATA NC DATA NO DATA 0.00E+00
SR-89 4.B80E+08 NO DATA 1.37E+07 NO DATA NO DATA NO DATA 1.86E+07
SR-90 1 O4E+10 NO DATA 2.64E+09 KO DATA NO DATA NO DATA 1.40E+08
SR-91 2.26E-10 NO DATA 8.53E-12 NO DATA NO DATA NO DATA 4 ,.99E-10
SR-92 2.00E-49 NO DATA 8.04E-51 NO DATA NO DATA NO DATA 3.80E-48
Y-90 1.73E402 KO DATA 4 . 62E+00 NO DATA NO DATA NO DATA 4.91E+05
CLINTON-1 3=3113 Rev.5~2/89
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TABLE 3.5-25 (continued)

MEAT PATHWAY FACTORS - R:ij(cnan)

( mzmrem/yr per wCi/sac)

ORGAN.  BONE LIVER  T.BODY  THYROID KIDNEY  LUNG  GIL-LLI
1SOTOPE

Y-91m 0.00E+00 NO DATA  0.00E+00 NO DATA  NO DATA  NO DATA 0.00E+00
Y-91 1.80E+06 NO DATA  &.81E+04 NO DATA  NO DATA  NO DATA 2 .4OE+08
Y-92 2.37E-39 NO DATA  6.78E-41 NO DATA  NO DATA  NO DATA 6.84E-35
Y-93 6.98E-12 NO DATA  1.92E-13 NO DATA  NO DATA  NO DATA 1.04E-07
ZR-95 2.67E+06 5.87E+05 5.22E+05 NO DATA  8.40E+05 NO DATA 6.12E+08
ZR-97 3.16€-05 4.57E-06 2.69E-06 NO DATA  6.55E-06 NO DATA 6.92E-01
NB-95 3.10E+06 1.21E+06 8.61E+05 NO DATA  1.13E+06 NO DATA 2.23E+09
MO-99 NO DATA  1.14E+05 2.83E+04 NO DATA  2.44E+05 NO DATA 9. 4SE+04
TC-99m 6.01E-21 1.18E-20 1.95E-19 NO DATA  1.71E-19 5.98E-21  6.71E-18
TC-101 0.00E+00 0.00E+00 0.00E+00 NO DATA  0.00E+00 0.00E+00  0.00E+00
«U-103 1.55E+08 NO DATA  5.96E+07 NO DATA  3.90E+08 NO DATA 4. 01E+09
RU-105 8.48E-28 NO DATA  3.08E-28 NO DATA  7.45E-27 NO DATA 5.S54E-25
RU-106 4.43E+09 NO DATA  5.53E+08 NO DATA  5.99E+09 NO DATA 6.90E+10
AG-110m  B.41E+06 5.68E+06 &4 .S4E+06 NO DATA  1.06E+07 KO DATA 6. 7SE+08
TE-125m  5.69E+08 1.54E+08 7.58E+07 1.60E+08 NO DATA  NO DATA 5.49E+08
TE-127m  1.77E+09 &4.78E+08 2.11E+08 4, 24E+08 5.06E+09 NO DATA 1.44E+09
TE-127 3.34E-10 9.01E-11 7.17E-11 2.31E-10 9.S1E-10 NO DATA 1.31E-08
TE-129m  1.79E+09 4.99E+08 2.77E+08 5.76F, 8 5.25E409 NO DATA 2.18E+09
TE-129 0.00E+00 0.00E+00 0.00E+00 ©,00E+00 0.00E+00 NO DATA 0.00E+00
TE-131m  6.97E+02 2.41E+02 2.57E+22 4.96E+02 2.33E+03 NO DATA 9. 78E+03
TE-131 0.00E+00 0.0CE+00 0.00E+00 0.00E+00 0.00E+00 NO DATA 0.00E+00
TE-132 2.13E406  9.43E+05 1.14E+06 1.37E+06 B.76E+06 NO DATA 9.SOE+96
1-130 2.91E-06 5.89E-06 3.03E-06 6.49E-04 8.80E-06 NO DATA 2.75E-06
1-131 1.65E+07  1.66E+07  9.46E+06 5.S0E+09 2.73E+97 WO DATA 1.48E+06
1-132 1.05E-58 1.93E-58 8.86E-59 8.93E-57 2.9SE-58 NO DATA 2.27E-58
1-133 $.75E-01 7.10E-01 2.69E-01 1.32E+02 1.1BE+00 NO DATA 2.86E-01
1-134 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 NO DATA 0.00E+00
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MEAT PATHWAY FACTORS - Ru‘j(CHILD)
al

TABLE 3.5-25 (continued)

(m?mrem/yr per uCi/sec)

ORGAN | BONE LIVER I.BODY THYRCID KIDNEY LUNG GL-LLI
1SOTOFE
I-135 6.86E-17 1.23E-16 5.83E-17 1.0%E-14 1.89E-16 NO DATA 9.38E-17
Cs-134 9.20E+08 1.51E+09 3.18E+08 NO DATA 4 . 6BE+08 1.68E+08 8.14E+06
CS-136 1.62E+07 4 45E+07 2.B8E+07 RO DATA 2.37E+07 3.53E+06 1.56E+06 :
cs-137 1.33E+09 1.27E+09 1.88E+08 NO DATA 4. 15E408 1.49E+08 7.98BE+06
CsS-138 0.00E+00 C.00E+00 O0.COE+20 NOC DATA 0.00E+00 0.00E+00 C.00E+00
BA-139 0.00E+00 0.00E+00 0.00E+00 NO DATA 0.00E+00 0.00E+00 0.D0E+00
BA-140 4. 38E+07 3.B4E+04 2.56E+06 NO DATA 1.25E+04  2.29E+04 2.22E+07 i
BA-141 0.00E+00 C.00E+00 0.00E+00 NO DATA 0.00E+00 0.00E+C0 0.00E+00 '
BA-142 0.00E+00 0.00E+00 O.00E+00 NO DATA 0.00E+00 0.00E+00 0.00E+00 :
LA-140 5.56E-02 1.94E-02 6.05E-03 NO DATA NO DATA NO DATA $.41E+02
LA-142 6.18E-92 1.97E-92 €.17E-93 NO DATA NO DATA NO DATA 3.91E-87 (T
CE-141 2.22E+04 1.11E+04 1.64E+03 NO DATA 4.B5E+03 NO DATA 1.38E+07 N\
CE-143 3.20E-02 1.74E+01 2.51E-03 NO DATA 7.28E-03 NO DATA 2.54E+02
CE-144 2.31E+06 7. 24E+05 1.23E+05 NO DATA 4 01E+05 NO DATA 1.89E+08
PR-143 3.34E+04 1.00E+04 1.66E+03 NO DATA 5.43E+03 NO DATA 3.60E+07
PR-144 0.00E+00 0, DOE+OO 0.00E+00 RO DATA 0.0D0E+00 NO DATA 0.00E+00
ND-147 1.17E+04 9.47E+03 7.33E+02 NO DATA 5.20E+03 NO DATA 1.50E+07
w-187 3.21E-02 1.90E-02 8.53E-03 RO DATA NO DATA NO DATA 2.67E+00 ‘
|
NP-239 4.23E-01 3.04E-02 2.14E-02 NO DATA 8.79E-02 NO DATA 2.25E+03 l
J
* mrem/yr per uCi/m3 4
#* 1.34 x 10-3 |
1
|
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TABLE 3.5-26
MEAT PATHWAY FACTORS - R;‘ij (TEEN)

(mzmrem/yr per uCi/sec)

QRUAN. BONE LIVER L.BODY THYROID  KIDNEY LUNG CL-LL1
150TOPE

H-3 RO DATA 1.93E402* 1 .93E+02% 1.93E+02% 1 93E+02* 1.93E+02* 1. 93+02+
c-14 2.B1E+05* 5 62E+04% 5 62E+04* 5 62E+04* 5 H2E+04% 5.625404% 5 62E+04»
NA-24 1.16E-03%* 1 16E-03 1.16E-03 1.16E-02 1.16E-03 1.16E-03 1.16E-03
P-32 3.95E+09 2.45E+08 1.53E+08 NO DATA NO DATA HO DATA 3.32E+08
CR-51 NO DATA NO DATA S.65E+03  3.14E+03 1.24E+03 8.07E+03 9.50E+05
MN-54 NO DATA 7.02E+06  1.39E+06 NO DATA 2.09E+06 NO DATA 1.44E+07
MN-56 RO DATA 1.17E-53 2.09E-54 NO DATA 1.48BE-53 NO DATA 7.72E-52
FE-55 2.38E+08 1.69E+08 3. 94E+07 NO DATA NO DATA 1.07E+08 7.31E+07
FE-39 2.12E+08 & 9S5E+08 1.91E+08 NO DATA NO DATA 1.56E+08 1.17E+09
CO-58 NO DATA 1.41E+07 3.25E+07 NO DATA NO DATA NO DATA 1.94E+08
C0-60 NO DATA 5.84E+07 1.32E+08 NO DATA NO DATA RO DATA 7.61E+08
N1-63 1.52E+10 1.07E+09 5.15E+08 NO DATA NO DATA NO DATA 1.71E+08
NI-65 1.90E-52 2.43E-53 1.11E-53 NO DATA NO DATA NO DATA 1.32E-51
CU-64 NO DATA 2.06E-07 9. 6BE-08 NO DATA 5.21E-07 NO DATA 1.60E-05
ZN-65 2.50E+08 B.69E+08 4 .0S5E+08 NO DATA 5.56E+08 NO DATA 3.68E+08
ZN-69 0.00E+00 O0.00E+00C 0O.00E+00 KO "A".A 0.00E+00 NO DATA 0.00E+00
BR-83 RO DATA NO DATA NO DATA RO DATA NO DATA NO DATA NO DATA
BR-84 NO DATA NO DATA NO DATA NO DAIA NO DATA NO DATA RO DATA
BR-85 RO DATA NO DATA NO DATA RO DATA NO DATA NO DATA RO DATA
RB-86 NO DATA 4.05E+08 1 .90E+08 NO DATA NO DATA NO DATA 6 .00E+07
RE-88 NO DATA 0.00E+00C 0.00E+00 NO DATA NO DATA NO DATA 0.00E+00
RB-89 NO DATA 0.00E+00 0.0CE+00 NO DATA NO DATA HO DATA 0.00E+00
SR-89 2.54E+08 RO DATA 7.27E+06  NO DATA RO DATA NO DATA 3.02E+07
SR-%90 8.04E+09 NO DATA 1.99E+09 NO DATA NO DATA NO DATA 2.26E+08
SR-91 1.20E-10 NO DATA 4.7BE-12 NO DATA NO DATA NO DATA 5.45E-10
SR-92 1.0BE-4% NO DATA 4.59E-51 NO DATA RO DATA NO DATA 2.74E-48
Y-90 9.11E+01 NO DATA 2.45E4+00 NO DATA NO DATA NO DATA 7.51E+05
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CPS-0DCM

MEAT PATHWAY FACTORS - F:;j(TEEN)

TABLE 3.5-26 (continued)

(mzmrem/yr per uCi/sec)

CLINTON-1

ISOTOPE

Y-91m 0.00E+00 NO DATA 0.00E+00 NO DATA NO DATA NO DATA 0.00E+00
¥-91 9 55E+05 NO DATA 2.56E+04 KO DATA NO DATA NO DATA 3.91E+08
Y-92 1.26E-39 NO DATA 3.64E-4] NO DATA NO DATA NO DATA 3.45E-35
Y-93 3.70E-12 RO DATA 1.01E-13 NO DATA NO DATA NO DATA 1.13E-07
ZR-95 1.50E+06 4. 74E+05 3.25E+05 NO DATA 6.93E+05 NO DATA 1.09E+09
ZR-97 1.70E-05 3,.36E-06 1.55E-06 NO DATA 5.10E-06 NO DATA 9.11E-01
NB-95 1.79E+06 9.94E+05 5.4TE+OS NO DATA 9. 64E+05 NO DATA 4, 25E+09
MO-99 NO DATA 8.20E+04 1.56E+04 NO DATA 1.88E+05 NO DATA 1.47E+05
TC-99m 3.42E-21 9.54E-21 1.24E-19 NO DATA 1.42E-18 5.29E-21 6.26E-18
TC-101 0.00E+00 0.00E+00 0.0CE+00 NO DATA 0.00E+00  0.0UE+00 0.00E+00
RU-103 8.57E+07 NO DATA 3.66E+07 NC DATA 3.02E+08 NO DATA 7.16E+09
RU-105 4 _56E-28B  NO DATA 1.77E-28 NO DATA 5.75E-27 NC DATA 3.6BE-25
RU-106 2.36E+Q9 NO DATA 2.97E+08 NO DATA 4. S4LE+09 NO DATA 1.13E+11
AG-110m S.04E+06 4. 7TE+06 2.90E+06 NO DATA 9. 10E+06 NO DATA 1.34E+09
TE-125m 3,03E+08 1.09E+08 4 . 06E+07 8 . 47E+0Q7 RO DATA NO DATA 8.95E+08
TE-127m 9 .40E+08 3.33E+08 1.12E+08 2.24E+08 3.81E+09 NO DATA 2.34E+09
TE-127 1.78E-10 6.30E-11 3.82E-11 1.23E-10 7.20E-10 NO DATA 1.37E-08
TE-12%m 9 4SE+0B 3,.52E+08 1.50E+08 3.06E+08 3.97E+09 NO DATA 3.56E+09
TE-129 0.00E+00 0.D0E+00 0.00E+00 0.00E+00 0.00E+Q0 NO DATA 0.00E+00
TE-131m 3.73E+02 1.79E+02 1.49E402 2.69E+02 1.87E+03 NO DATA 1.44E+04
TE-131 0.00E+G0 0.00E+00 0.00E+0Q0 0.00E+00 0.00E+00 NO DATA 0.00E+00
TE-132 1.17E+06 7.3BE+05 6.95E405 7.78E+05 7.08E+06 NO DATA 2.34E+07
1-130 1.63E-06 4 _71E-06 1.88E-06 I .B4E-04 7.25E-06 NO DATA 3.62E-06
I-131 8 .89E+06 1.24E+07 6 .69E+06 3.53E+09 2. 14E+07 NO DATA 2 .46E+06
1-132 S.78BE-59 1.51E-58 S.42E-59 5.09E-57 2.38E-58 NO DATA 6.58E-59
1-133 3.09E-01 5.25E-01 1.60E-01 7.32E+01 9.20E+01 NO DATA 3.97E-01
1-134 0.00E+00 0.00E+D0 0.00E+00 0.00E+00 0.00E+00 NO DATA 0.00E+00
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CPS-ODCM
TABLE 3.,5-26 (continued)
MEAT PATHWAY FACTORS - R:i 3 (TEEN)
(mznrem/yr per uCi/sec)
ORGAN. BONE LIVER I.80DY THYROID KIDNEY LUNG GI1-LLI
1S0TOP
1-135 3.79€-17 9.75E-17 3.61E-17 6.27E-15 1.54E-16 NO DATA 1.08E-16
CS-134 5.22E408 1.23E+(.1 S.70E+08 NO DATA  3.91E+08 1.49E408  1.S3E+07
CS-136 9. 36E+06 3.68E407 2 47E+C? NO DATA  2.01E+07  3.16E+06  2.96E+06
cs-137 7.24E+08  9.63E+08  3.35E+03 NO DATA  3.28E+08 1.27E«08  1.37E+07
cS-138 0.00E+00 0.00E+00 0.00E+0C NO DATA  0.00E+00 0.00E+00  0.00E+00
BA-139 0.00E+00 0.00E+00 0.00E+00 NO DATA  0.00E400 0.00E+00  0.00E+00
BA-140 2.37E+07 2.91E+04 1.53E+06 NO DATA  9.B86E+03 1.96E+04  3,66E+07
BA-141 0.00E+00 0.00E+09 0.00E+00 NO DATA  0.00E+00 0.00E+00  0.0QE+00
BA-142 0.00E+00 0.00E+00 0.00E+00 NO DATA  O.00E+00 ©.00E+00  0.00E+00
LA-140 * 03E-02 1.49E-02 3.97E-03 NO DATA  NO DATA  NO DATA 8.56E+02
LA-142 5.37E-92 1.49E-92 3,72E-93 NSO DATA  NO DATA  NO DATA 4 S5E-88
CE-1641 1.17E404  7.B3E+03 9.00E+02 NO DATA  3.69E+03 NO DATA 2.24E+07
CE-143 1.70E-02 1.26E+01 1.38E-03 NO DATA  5.5SE-03 NO DATA 3. 728402
CE- 144 1.23E+06 5.10E+05 6.62E+04 NO DATA  3.04E+05 NO DATA 3,10E+08
PR-143 1.77E404  7.06E+03 8. BOE+02 NO DATA  4.10E+03  NO DATA 5. B2E+07
PR- 144 0.00E+00 0.00E+00 0.00E+00 NO DATA  0.00E+00 NO LATA 0. 00E+00
ND-147 6.22E403  6.76E+03 4 OSE+02 NO DATA  3.97E403 NO [ATA 2 . 44E+O7
v-187 1.74E-02 1.42E-02 & 96E-03 NO DATA  NO DATA  NO [ATA 3, BIE+00
NP-239 2.256-01 2.12E-02 1.18E-02 NO DATA  6.67E-02 NO DATA 3. 42E+03
* mrem/yr per uci/'m3
** 1.16 x 10”3
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CPS -0DCM

MEAT PATHWAY FACTORS - R’;

TABLE 3.5-27

i3

(mzmrem/yr per uCi/sec)

(ADULT)

ORGAN . EORE LIVER L.RODY THYROID  KIDNEY LUNG GL-LLI
1SOTOPE
H-3 NO DATA 3.26E+02% &3 24E+02% 3 24E+02*% 3. 24E+02% 3.24E+02*% 3. 24E+02%
C-14 3.33E+05* 6.66E+04* 6 66E+04* 6.66E+04* 6.66E+04* 6.66E+04% 6. 66E+04%
N&-24 1.45E-Q3%* 1 45E-03 1.45E-03 1.45E-03 1.45E-03 1.45E-03 1.45E-03
pP-32 4.65E+09 2.89E+08 1.80E+08 NO DATA NO DATA RO DATA 5.23E+08
CR-51 NO DATA NO DATA 7.05E4+03 4.21E+03 1.55E+03 9.35E+03 1.77E+06
MN-54 NO DATA 9.19E+06 1.75E+06 NO DATA 2.73E+06 NO DATA 2.81E+07
MN-56 NO DATA 1.45E-53 2.57E-54 NO DATA 1.84E-53 NO DATA 4.62E-52
FE-55 2.94E+08 2.03E+08 4.74E+07 NO DATA NO DATA 1.13E+08 1.17E+08
FE-59 2.66E+08 6.24E+08 2.39E+08 NO DATA NO DATA 1.74E+08 2.08BE+09
C0-58 NO DATA 1.83E+07 4.09E+07 NO DATA NO DATA RO DATA 3.70E+08
C0-60 NO DATA 7.51E+07  1.66E+08 NO DATA NG DATA NO DATA 1.41E+09
NI-63 L.B9E+10 1.31E+09 6.32E+08 NO DATA NO DATA NO DATA 2.73E+08
NI-65 2.27E-52 2.94E-53 1.34E-53 NO DATA NO DATA NO DATA 7.46E-52
CU-64 NO DATA 2.52E-07 1.18E-07 NO DATA 6.36E-07 NO DATA 2.15E-05
ZN-65 3.56E+08 1.13E+09 5.12E+08 NO DATA 7.57E+08 NO DATA 7.13E+C8
ZN-69 0.00E+00 O0.00E+00 0.00E+0C NO DATA 0.00E+00 NO DATA 0.00E+00
BR-83 NO DATA NO DATA NO DATA NO DATA NO DATA RO DATA NO DATA
BR-84 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
BR-85 NOC DATA NO DATA NO DATA KO DATA NO DATA NO DATA NO DATA
RB-86 NO DATA 4 B7E+08 2.27E+08 NO DATA FO DATA NO DATA 9.61E+07
RB-88 HO DATA 0.0CE+00 0.00E+C0 NO DATA NO DATA NO DATA 0.00E+00
RB-89 NO DATA 0.00E+D00 0.00E+00 NO DATA NO DATA NO DATA 0.00E+00
SR-89 3.01E+08 NO DATA 8.64E+06 NO DATA NO DATA NC DATA 4 . B3E+07
SR-90 1.24E+10 NO DATA 3.05E4+09 NO DATA NO DATA NO DATA 3.59E+08
SKR-91 1.43E-10 NO DATA 5.79E-12 NO DATA NO DATA NO DATA 6.83E-10
SR-92 1.28E-49 NO DATA 5.54E-51 NO DATA NO DATA NO DATA 2.54E-48
Y-%0 1.09E+02 NO DATA 2.92E+00 NO DATA NO DATA NO DATA 1.15E+06
3-119 Rev.5-2/89

CLINTON-1



S TSN TR ——

CPS-0DCH
IABLE 3.5-27 (continued)
MEAT PATHWAY FACTORS - RM ,  (abuLr)
e |
(mzmram/yr per uCi/sec)

1SOTOPE

Y-91lm 0.00E+00 NO DATA  0.00E+00 NO DATA  NO DATA  NO DATA 0.00E+00
¥-91 1.13E406 NO DATA  3.03E+04 NO DATA  NO DATA  NO DATA 6.23E+08
¥-92 1.49E-39 NO DATA  4.36E-41 NO DATA  NO DATA  NO DATA 2.61E-25
Y-93 4.40E-12 NO DATA  1.21E-13 NO DATA  NO DATA  NO DATA 1.39E-07
ZR-95 1.87E+06 6 DOE+05 4.06E+05 NO DATA  9.41E+05 NO DATA 1.90E+09
ZR-97 2.03E-05 4.10E-06 1.88E-06 NO DATA  6.17E-06 NO DATA 1.27E+00
NB-95 2.30E+06 1.28E+06 6.86E+05 NO DATA  1.26E+06 NO DATA 7.75E+09
MO-99 NO DATA  9.91E+04 1.89E+04 NO DATA  2.24E+05 NO DATA 2.30E+05
TC-99m 4.32E-21 1.22E-20 1.56E-19 NO DATA  1.86E-19 5.99E-21  7.23E-18
TC-101 0.00E+00 0.00E+00 0.00E+00 NO DATA  0.00E+00 0.00E+00  0.00E+00
RU-103 1.05E408 NO DATA  4.53E+07 NO DATA  4.02E+08 NO DATA 1.23E+10
RU-105 5.42E-28 NO DATA  2.14E-28 NO DATA  7.00E-27 NO DATA 3.32E-25
RU-106 2.B1E+09 NO DATA  3.55E+08 NO DATA  5.42E<09 NO DATA 1.82E+11
AG-110m  6.67E+06 6.17E+06 3.67E+06 NO DATA  1.21E+07 NO DATA 2.52E+09
TE-125m  3.59E+08 1.30E+08 4.81E+07 1.08E+08 1.46E+09 NO DATA 1.43E+09
TE-127m  1.12E+09 3.99E+08 1. 36E+0B 2.8SE+08 4.S4E+09 NO DATA 3.75E+09
TE-127 2.09E-10 7.52E-11 4.53E-11 1,55E-10 8.53E-10 NO DATA 1.65E-08
TE-129m  1.13E+0% &4 .22E+08 1.79E+08 3.89E+08 4.73E+09 KO DATA 5. 70E+09
TE-129 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 NO DATA 0.00E+00
TE-131m  4.50E+02 2.20E402 1.B83E+02 3.4BE+02 2.23E+03 NO DATA 2.18E+04
TE-131 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 NO DATA 0.00E+00
TE-132 1.42E+406  9.21E+05 8.64E+05 1.02E+06 8.87E+06 NO DATA 4.36E+07
1-130 2.03E-C6 5.98E-06 2.36E-06 5.07E-04 9.33E-06 NO DATA 5.15E-06
£-131 1.07E+07  1.54E+07 8.80E+06 5.03E+09 2.63E+07 NO DATA 4. 05E+06
1-132 7.13E-59 1.91E-58 6.67E-59 6.67E-57 3.04E-58 NO DATA 3.58E-59
1-133 3.70E-01  6.43E-01 1.96E-01 $.45E+01 1.12E+00 NO DATA 5. 78E-01
1-134 0.00E+00  0.00E+00 0.00E+00 0.00E+0D 0.00E+00 NO DATA 0.00E+00

NTOR- 1 3-120 Rev.5-2/89
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MEAT PATHWAY FACTORS ~ Rzij(ADULT)

TABLE 3.5-27 (continued)

(mzmrem/yr per uCi/sec)

ORGAR . BONE LIVER 1. BODY IHYROID KIDNEY LUNG GI-1L1
1SOTOPE
I-135 4 .65E-17 1.22E-16 4 49E-17 8.03E-15 1.95E-16 NO DATA 1.38E-16
cs-134 6.53E+08 1.55E+09 1.27E+09 NO DATA 5.03E+08 1.67E+08 2.72E+07
CS-136 1.20E+07 4, 75E+07 3.42E407 NO DATA 2.65E407 3.63E+06 5.40E+06
CS-137 8.69E+08 1.19E+09 7.7BE+08 NO DATA 4. 03E+08 1.34E+08 2.30E+07
C5-138 0.00E+00 0.00E+00 0.00E+00 NO DATA 0.00E+00 G.00E+00 0.00E+00
BA-139 0.00E+00 0.00E+00 0.00E+00 NO DATA 0.00E+00 0.00E+00 0.00E+00
BA-140 2. 8BE+07 3.62E+04 1.89E+06 NG DATA 1.23E+04 2 .07E+04 5.94E+07
BA-141 0.00E+00 0.00E+00 0.00E+00 NO DATA 0.00E+00 0.00E+00 0.00E+00
BA-142 0.00E+00 0.00E+00 0.00E+00 NO DATA 0.00E+00 0.00E+00 0.00E+00
LA-140 3,68E-02 1.85E-02 4 ,90E-13 NO DATA NO DATA NO DATA 1.36E+03
LA-142 4 . 07E-92 1.85E-92 4. 61E-93 NO DATA NO DATA NO DATA 1.35E-88
CE-141 1.39E+04 9.43E+03 1.07E+03 NO DATA 4. 3BE+03 NO DATA 3.61E+07
CE-143 2.03E-02 1.50E+01 1.66E-03 NO DATA 6.61E-03 NO DATA 5.61E+02
CE-144 1.46E+06 6.10E+CS 7.83E+04 NO DATA 3.62E+05 NO DATA 4 .93E+08
PR-143 2.09E+04 8 .40E+03 1.04E+03 NO DATA 4,85E+03 NO DATA 9.17E+07
PR-144 0.00E+00 0.00E+00 0.00E+Q0 NO DATA 0.00E+00 NO DATA 0. 00E+00
ND-147 7 .04E+03 8.14E+03 4 B7E+02 NO DATA 4,76E+03 NO DATA 3.91E+07
w-187 2.06E-02 1.72E-02 6.02E-02 NO DATA NO DATA NO DATA 5.64E+00
NP-239 2.57E-01 2.53E-02 1.39E-02 NO DATA 7.88E-02 NO DATA 5.18E+03
* mrem/yr per uci/m3
*#* 1.45 x 10”2
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IABLE 3.5-28
VEGETATION PATHWAY FACTORS ~ Rgij(CHILD)
(mzmrem/yr per uCi/sec)
ORGAN: SONE LIVER 1.BODY THYROID KIDNEY LUNG el-LLI |
1SOTOPE ;
H-3 NO DATA 4 01E+03* & QlE+03* &4 01E+03% 4 0Q1E403* 4 OlE+03» 4. 01E+03»
C-14 3.51E+06* 7 OQlE+05* 7 01E+05% 7.01E+05% 7.01E+05* 7.01E+05% 7 .01E+05*
NA-24 3.75E+05%* 3 75E+05 3.75E+05 3.75E+05 3.75E+05 3. 7SE+05 3.75E+05
|
P-32 3.37E+09 1.57E+08 1.30E+08 NO DATA RO DATA NO DATA 9.30E+07
CR-51 NO DATA NO DATA 1.17E+05 6. 49E+04 1.77E+04 1.1BE+05 6.20E+06
MN-54 NO DATA 6. 64E+08 1.77E+08 KO DATA 1.86E+08 NO DATA 5 .5BE+08
|
MN-36 NO DATA 1.87E+01 4. 22E400 NO DATA 2.26E+01 NO DATA 2.71E+03
FE-55 8.02E+08 4. 25E+08 1.32E+08 NO DATA NO DATA 2.40E+08 7.88E+07 }
FE-59 3.98E+08 6.43E+08 3.21E+08 NO DATA NC DATA 1.87E+408 6 .70E+08 |
|
C0-58 NO DATA  6.44E+07 1.97E+08 NO DATA  NO DATA  NO DATA 3.76E+08 |
C0-60 NO DATA  3.79E+08 1.12E+09 NO DATA  NO DATA  NO DATA 2.10E+09 |
NI-&63 3.95E+10 2.11E+09 1.34E+09 NO DATA NO DATA NO DATA 1.42E+08 |
J
|
NI-65 1.05E+02 S . 89E+400 5.77E+00 NO DATA NO DATA NO DATA 1.21E+03 {
CU-64 NO DATA 1.09E+04 6.59E+03 NO DATA 2.64E4+04 NO DATA 5.12E+05 ‘
ZN-65 8.11E+08 2.16E+09 1.34E+09 NO DATA 1.36E+09 NO DATA 3.79E+08 1
ZN-69 9 29E-08 1.34E-05 1.24E-06 NO DATA 8.14E-06 NO DATA 8.46E-04 ;
BR-83 NO DATA NO DATA 5.40E+00 NO DATA NO DATA NO DATA NO DATA |
BR-84 NO DATA NO DATA 3.92E-11 NO DATA NO DATA NO DATA NO DATA
BR-85 NO DATA NO DATA NO DATA RO DATA NC DATA NO DATA NO DATA
RB-86 NO DATA 4. 53E+08 2.79E+08 NO DATA NO DATA RO DATA 2.91E+07
RB-88 NO DATA 4. 38E-22 3.04E-22 NO DATA NO DATA NO DATA 2.15E-23
|
RB-89 NO DATA 4 _.69E-26 4 17E-26 NO DATA NO DATA NO DATA 4 . 09E-28
SR-89 3.59E+10 NO DATA 1.03E+09 NO DATA NO DATA NO DATA 1.39E+08
SR-90 1.24E+412 NO DATA 3.14E+11 NO DATA RO DATA RO DATA 1.67E+10 :
SR-91 5.21E405 NO DATA 1,97E+04 NO DATA KO DATA NO DATA 1.15E+06 ]
ER-92 7.29E+02 NO DATA 2.92E+01 NO DATA NO DATA NO DATA 1.38E+04 |
Y-90 2.31E+04 NO DATA 6.18E+02 NO DATA RO DATA HNO DATA 6.58BE+07 :
NTON-1 3-122 Rev.5-2/89 i
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IABLE 3.5-28 (continued)
VEGETATION PATHWAY .ACTORS - nV,j(cuxnn)
al

(m?nrem/yr per uCi/sec)

1SOTOFE
1-135 6.28E+04 1.13E+05 5.34E+04 1.00E+07 1.73E+05 NO DATA 8.61E+04
Cs-134 1.60E+10 2.63E+10 5.55E+09 NO DATA 8.15E+09 2.92E+09 1.42E+08
CS5-136 8.23E+07 2.26E+08 1.46E+08 NO DATA 1.20E+08  1.BOE+07 7.95E+06
cS-137 2.39E+10 2.29E+10 3.38E+09 NO DATA 7.46E+09  2.68E+09 1.43E+08
CS-138 6.44E-11 B.95E-11 S.68E-11 NO DATA 6.30E-11  6.78E-12 4.12E-11
BA-139 4.97E-02 2.65E-05 1.44E-03 NO DATA 2.32E-05 1.S6E-05 2.87E+00
BA-140 2.77E+08 2.42E+05 1.62E+07 NO DATA 7.89E+04  1.4SE+05 1.40E+08
BA-141 2.04E-21 1.14E-24 6.64E-23 NO DATA 9.88E-25 6.71E-24 1.16E-21
BA-142 9.70E-39 6.98E-42 S.42E-40 NO DATA 5.65E-42 4.11E-42 1.27E-40
1A-140 3.24E+03 1.13E+03 3.53E+02 ©NO DATA  NO DATA NO DATA 3.16E+07
LA-142 3.39E-04 1.08E-04 3.38E-05 NO DATA NO DATA NO DATA 2.14E+01
CE-141 6.56E+05 3.27E+05 4.85E+04 NO DATA 1.43E+05 NO DATA 4.0DBE+08
CE-1643 1.71E+03 9.29E+05 1.35E+02 NO DATA 31.90E4+02 NO DATA 1.36E+07
CE-144 1.27E+08 3.99E+07 6.79E+06 NO DATA 2.21E+07 NO DATA 1.04E+10
PR-143 1.45E+05 4.37E+N&  7.22E+03 NO DATA 2.36E+04 NO DATA 1.57E+08
PR- 144 5.64E-26 1.74E-26 2.84E-27 NO DATA 9.22E-27 NO DATA 3.75E-23
ND-147 7.16E+04 5.BOE+04 &.49E+03 NO DATA 3.18E+04 NC DATA 9. 1BE+07
W-187 6.44E+04 3.81E+04 1.71E+04 NO DATA NO DATA §0 DATA 5. 36E+06
NP-23% ‘.56E+03 1.84E402 1.29E+02 NO DATA 5.31E402 NO DATA 1.36E+07
* mrem/yr per uCi/m3
*#% 3 _75x105
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IABLE 3.5-29 (continued)
VEGETATION PATHWAY FACTORS - R:ij (TEEN)

(mznran/yr per uCi/sec)
ORGAN . BONE LIVER 1.B0DY THYROID KIDNEY LUNG Gl-LL1
1SOTOPE
Y-9ln 5. 04E-09 RO DATA 1.93E-10 NO DATA KO DATA NO DATA 2.3BE-07
- Y-91 7.84E+0& NO DATA 2.10E+05 NO DATA NO DATA RO DATA 3.21E+09
. Y-92 8.60E-01 NO DATA 2.4%E-02 NO DATA NO DATA NO DATA 2. 36E+04
| ¥-93 1.58E+02 RO DATA 4.34E+00 NO DATA RO DATA RO DATA 4 . B3E+06
ZR-95 1.73E+06 5. 46E+05 3.75E+05 RO DATA 8.02E+05 NO DATA 1.26E+09
ZR-97 3.10E+02 6. 14E+01 2.83E+01. NO DATA 2.31E+C1 NO DATA 1.66E+07
NB-95 1.92E+05 1.07E+05 5.86E+04 KC DATA 1.03E+05 RO DATA 4. S6E+08
MO-99 NO DATA 5.64E+06 1.08E+06 NO DATA 1.29E+07 NO DATA 1.01E+07
TC-9%= 2.73E+00 7.61E+00 9.86E+01 NO DATA 1.13E+02 4. 23E+00 5.00E+03
TC-101 8.02E-31 1.14E-30 1.12E-29 NO DATA 2,.06E-29 6.95E-31 1.95E-37
RU-102 6.81E+06 NO DATA 2.91E+06 NO DATA 2.40E+07 NO DATA 5.69E+08
. RU-105 4.97E+01 NO DATA 1.93E+01 KO DATA 6.27E+02 NO DATA 4 .ClE+04
RU-106 3.09E+08 WO DATA 3.89E+07 NC DATA 5.95E+08 NO DATA 1.48E+10
AG-110m 1.51E+07 1.43E+07 8.72E+06 NO DATA 2.73E+07 NO DAT: 4 03E+0¢%
TE-125m 1.49E+08 S, 35E+07 1.99E+07 4. 15E+07 NO DATA NO DATA 4. 38E+08
TE-127m 5.52E+08 1.96E+08 6.57E+07 1.31E+08 2.24E+09 NO DATA 1.38E+09
TE-127 5.40E+03 1.92E+03 1.16E+03 3.73E+03 2.19E+04 NO DATA 4. 17E+05
TE-12%m 3.60E+08 1.34E+08 5.70E+07 1.16E+08 1.51E+09 NO DATA 1.35E+09
. TE-129 7.13E-04 2.66E-04 1.73E-04 5.09E-04 2.99E-03 NO DATA 3.50E-03
TE-131m 8.44E+05 4 .0SE+0° 3.3BE+05 6.09E+05 4.22E+06 NO DATA 3.25E+07
TE-131 1.41E-15 5.BOE-16 4.39E-16 1.08E-15 6.15E-15 NO DATA 1.15E-16
TE-132 3.91E+06 2 .4BE+06 2.337 +06 2.61E+06 2.37E+07 NO DATA 7 .84E+07
. 1-130 3.50E+05 1.01E+06 4. 0.£405 8.26E+07 1.56E+06 NO DATA 7.79E+05
I-131 7.66E+07 1.07E+08 5. 76E+07 3.13E+10 1.85E+08 NO DATA 2 _12E+07
- 1-132 5.19E+01 1.36E+02 4 B7E+D] 4.5BE+03 2.14E+02 NG DATA 5.91E+01
1-133 1.93E+06 3.28E+06 1.00E+06 4. S5BE+08 S5.75E+06 NO DATA 2 . 4BE+056
I-134 §.44E-05 2.24E-04 B.03E-05 3.73E-03 3.53E-04 NO DATA 2.95E-06
NTOR-1 3-126 Rev.5-2/89
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, TABLE 3.5-30

i VEGETATION PATHWAY FACTORS - Ra"i 3 (ADULT)

‘ (nznrem/'yr per uCi/sec)

. ORCGAN: BORE LIVER I.BODY THYROID KIDNEY LURG GI-1L]
1SOTOPE
H-3 NO DATA  2.26E+03% 2 .26E+03% 2.26E+03% 2.26E+03% 2 26E+03+%  2.26E+03+
C-14 8.97E+05% 1.79E+0S% 1.79E+05% 1.79E+0S* 1.79E+0S*% 1.79E+0S%*  1.79E+05%

. NA-26 2.71E405%* 2 71E+0S 2.71E+05 2.71E+05 2.71E+05 2.71E+05  2.71E+05

P32 1.40E+05 8.70E+07 S.41E+07 NO DATA  NO DATA  NO DATA 1.57E+08
CR-51 NO DATA  NO DATA  &4.60E+04 2.75E+04 1.01E+04 6.11E+04  1.16E+07

. MN-54 RO DATA  3.13E+08 5.96E+07 NO DATA  9.30E+07 NO DATA 9. SBE+08

. OMN-56 NO DATA  1.59E+01 2.B2E+00 NO DATA  2.01E+01 NO DATA 5. 06E+02
FE-55 2.10E+08 1.45E+08 3.38E+07 NO DATA  NO DATA  B.10E+07  B8.33E+07
FE-59 1.26E+08 2.96E+08 1.13E+08 NO DATA  NO DATA  B8.27E+07  9.B6E+08

. C0-58 NO DATA  3.0BE+07 6.90E+07 NO DATA  NO DATA  NO DATA 6. 24E+08
Cc0-60 NO DATA  1.67E+08 3.69E+08 NO DATA  NO DATA  NO DATA 3.14E+09
NI-63 1.04E+10 7.21E+08 3.49E+08 NO DATA  NO DATA  NO DATA 1.50E+08
NI-65 6.18E+01 B.03E+00 3.66E+00 NO DATA  NO DATA  NO DATA 2. 04E+02
CU-64 NO DATA  9.16E+03 4.30E+03 NO DATA  2.31E+04 NO DATA 7.B1E+05
IN-65 3.18E+08 1.01E+09 4.57E+08 NO DATA  6.76E+08 NO DATA 6.36E+08
ZN-69 5.39E-06 1.03E-05 7.17E-07 WO DATA  6.69E-06 NO DATA 1.55E-06
BR-83 NO DATA  NO DATA  3.13E+00 NO DATA NO DATA  NO DATA 4. SOE400
BR-84 NO DATA  NO DATA  2.54E-11 NO DATA NO DATA  NO DATA 1.99E-16

. BR-85 NO DATA NO DATA NO DATA  NO DATA  NO DATA  NO DATA NO DATA

. RB-86 NO DATA  2.19E+08 1.02E+0B KO DATA NO DATA  NO DATA 4.33E+07

- RB-88 NO DATA  3.43E-22 1.82E-22 NC DATA  NO DATA  NO DATA 4.74E-33

|
RB-89 NO DATA  3.96E-26 2 79E-26 1O DATA  NO DATA  NO DATA 2.30E-39
SR-89 9.95E+09 NO DATA  2.86E+08 WO DATA  NO DATA  NO DATA 1. 60E+09
SR-90 6.04E+411 NO DATA 1 .45E+11 ©NO DATA  NO DATA  NO DATA 1.7SE+10

' sR-91 3.02E405 NO DATA  1.22E+04 NO DATA  NO DATA  NO DATA 1. 44E+06
SR-92 4.28E402 NO DATA  1.8SE+01 NO DATA  NO DATA  NO DATA 8 . 48E+0)
¥-90 1.33E+04 NO DATA  3.56E4+02 NO DATA  NO DATA  NO DATA 1.41E+08

3-128 Rev.5-2/89
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TABLE 3.5-30 (continued)

CLINTON-1

VEGETATION PATHWAY FACTORS =~ Rva { j( ADULT)
(mzmrem/yr per wCi/sec)

1SOTOPE

Y-91im 5.42E-08 NO DATA 2.10E-10 NO DATA NO DATA NO DATA 1.59E-08
Y-91 5.12E+06 NO DATA 1.37E+05 NO DATA NO DATA NO DATA 2.82E+09
Y-92 9 . 13E-01 NO DATA 2.67E-02 NO DATA RO DATA NO DATA 1.60E+04
¥-93 1.69E+02 NO DATA 4 65E+00 NG DATA NO DATA NO DATA 5.35E+06
ZR-95 1.18E+06 3.79E+05 2.56E+05 NO DATA 5.94E+05 NO DATA 1.20E+09
ZR-97 3.36E+02 6.78E+01 3.10E+01 NC DATA 1.02E+02 NO DATA 2.10E+07
NB-95 1.42E+05 7.91E+0& 4, 25E+04 NO DATA 7.82E+04 NC DATA 4. 80E+08
MO-99 NO DATA 6. .12E+08 1.16E+06 NO DATA 1.39E+07 KO DATA 1.42E+07
7C-9%m 3.09E+00 8.73E+00 1.11E+402 NO DATA 1.33E+02 4. 2BE+00 5.16E+03
TC-101 8.62E-31 1.24E-30 1.22E-.29 NO DATA 2.24E-29 6.35E-31 3.73E-42
RU-103 4L . 77E+D6 RO DATA 2.06E+06 NO DATA 1.82E+07 NC DATA 5.57E+08
RU-108 5.36E+01 RC DATA 2.12E+01 NO DATA 6.93E+02 RO DATA 3.28E+04 -
RU-106 1.93E+08 RO DATA 2 .44E+07 RO DATA 3.73E+08 NO DATA 1.25E+10
AG-110m 1.05E+07 S T7SE+06 5.79E+06 KO DATA 1.92E+07 NO DATA 2. S8E+09
TE-125m 9 . 67E+07 3.51E+07 1.30E+07 2.91E+07 3.93E+08 NO DATA 3.B6E+08
TE-127m 31, 49E+08 1.258+08 4 26E+07 8.93E+07 1.42E+09 NO DATA 1.17E+09
TE-127 S.65E+(03 2.03g+03 1.22E+03 4. 19E+03 2.30E+04 RO DATA 4 4LBE+05
TE-12%m 2.51E+C8 9, 3SE+07 3.897E+07 B.61E+07 1.05E+09 NO DATA 1.26E+409
TE-129 7.61E-04 2.86E-04 1.85E-04 5.B4E-04 3,20E-03 NO DATA 5.7SE-04
TE-131m §.12E+05 4 LBE+OS5 3.72E+05 7.06E+05 4 . S2E+06 RO DATA 4 GL3E+Q7
TE-131 1.51E-15 6.32E-16 & 78E-16 1.264E-15 6.63E-1% NO DATA 2.14E-16
TE-132 4 31E+06 2.79E+06 2.62E+06 3 .0BE+C8& 2 .6BE+Q7 NO DATA 1.32E+08
I-130 3.91L405 1.15E+06 4, 55E+05 9. 77E407 1.8B0E+06 NO DATA 9. 93E+05
I-131 B.0OTE+7 1.15E+08 & .62E+07 3.7BE+10 1.98E+08 NO DATA 3.05E+07
1-132 S.77E401 1.54E+402 5.40E+01 5. 4LOE403 2 4LEE+0Q2 NO DATA 2 .90E+01
1-133 2.09E+0F 3.63E+06 1.11E406 5.34E+08 6. 34E406 NC DATA 1.26E406
1-134 9.33E-05 2.53E-04 9 . 06E-05 4.39E-03 4 .03E-04 NO DATA 2.21E-07

3-129 Rev.5-2/89






CPS-0ODCM
1
|
- - 1
GROUND PLANE PATHWAY FACTORS - Rﬁ (T
(nzmram/yr per uCi/sec)
Total Total Total 1
Isotope Body Skin Isotope Body Skin __ _Jsotope _Body ___ Skin |
H-3 0.00E+00 0.00E+00 Y-91 1.07E+06 1.21E+06 CS-136 1.S1E+08 1, 71E+08
c-14 0.00E+00 0.00E+00 Y-92 1.80E+05 2.14E+05 ©S-137 1.30E+10 1.52E+10
NA-24 1.20E+07% 1.39E+07 Y-93 1.83E405 2.S0E+05 CS-138  3.59E+05 4&.10E+05
P-32 0.00E+00 O.00E+00 ZR-95 2.45E+08 2.85E+08 BA-139 1.06E+05 1.19E+05
CR-51 4 6SE+06 S5.SOE+06 ZR-97 2.96E+06 3.44E+06 BA-140 2.0S5E+07 2.35E+07
MN- 54 1.38E+09 1.62E+09 NB-65 1.37E+08 1.61E+08 BA-141 &4 .17E+0& & 7SE+04
MN-56 9.03E+05 1.07E+06 MO-99 3.99E+06 4.62E+06 BA-142 4 .49E+04 5.11E+04
FE-55 0.00E+00 0.00E+00 TC-99m 1.B4E+05 2.11E+05 1A-140 1.92E+07 2.18E+07 |
FE-59 2.73E+08 3.20E+08 TC-101 2.03E+G4 2.26E+0% LA-142  7.60E+05 9.12E+05 l
CO-58 3.80E+08 & 45E+08 RU-103 1.08E+08 1.26E+08 CE-141 1.37E+07 1.S54E+07
c0-60 2.32E+10 2.73E+10 KU-105 6.36E+05 7.21E+05 CE-143 2.31E+06 2.63E+06
NI-63 0.00E+00 0.00E+00 RU-106 &4 .22E+08 5.06E+08 CE-144 6.96E+07 B.05E+07
NI-65 2.97E+05 3.45SE+05 AG-110m 3.44E+09 &4.01E+09 PR-143  0.00E+00 o.ooz+oo(:
CU-64 £.05E+05 6.B6E+05 TE-125m 1.56E+06 2.13E+06 PR-144 1.B4E+03 2.11E+03
ZN-65 7.48E+408 B.60E+08 TE-127m 9.16E+04 1.0BE+05 ND-147 8.39E+06 1.01E+07
ZN-69 0.00E+00 ©0.00E+00 TE-127 2.99E+03 3.29E+03 W-187 2.35E+06 2.73E+06
BR-83 4 B7E+03 7.07E+03 TE-129m 1.98E+07 2.31E+07 NP-239 1.71E+06 1.9BE+06
BR- B4 2.03E+05 2_36E+05 TE-129 2.64E+04 3.12E+04
Bk-85 0.00E+00 O0.DO0E+00 TE-131m 8. 02E+06 9.46E+06
RB-86 B.98E+06 1.03E+07 TE-131 2.92E+04 3.45E+04
RB-BS 31.31E404 3.78E+04 TE-132 4. 264E+06 &4 .99E+06
|
RB-89 1.23E+05 1.48E+05 1-130 5.50E+06 6.68E+06 i
SR-89 2.16E+04 2.50E+04 1-131 1.72E+07 2.09E+07
SR-90 NO DATA NO DATA 1-132  1.25E+06 1.47E+06 |
SR-91 2.14E+06 2.51E+06 1-133  2.45E+06 2.98E+06
SR-92 7.77E+0S B.64E+05 I-134 4 _4BE+05 5.30E+05
Y-90 4. SO0E+03 S.31E+03 1-135 2.53E+06 2.95E+06
"
¥-91n 1.00E+08 1.16E+05 (C5-134 6.B7E+09 B8.01E+09 #1.20 x 10’ (
|
CLINTON-1 3-131 Rev.5-2/89 |




CPS-0ODCM

4.0 COMPLIANCE WITH 40CFR190

4.1 Total Dose - Operation and Surveillance Reguirements

QEERATION REQUIREMENT

The annual (calendar year) dose or dose commitment tc any MEMBER OF
THE PUBLIC due to releases of radicactivity and to radiation from

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

REMEDIAL REQUIREMENT:

With the calculated doses from the release of radioactive
materials in liquid or gasecus effluents exceeding twice the
limits of Sections 2.4.1(a), 2.4.1(b), 3.5.1{a), 3.5.1(b),
3.5.2(a), and 3.5.2(b), calculations shall be made including
direct radiation contributions from the reactor unit and from
outside storage tanks to determine whether the above limits of
Section 4.1 have been exceeded. If such is the case, prepare
and submit to the Regicnal Administrator of the Regional
Office of the NRC within 30 days a Special Report that defines
the corrective action to be taken to reduce subseguent
releases to prevent recurrence of exceeding the above limits
and includes the schedule for achieving conformance with the
above limits. This Special Report, as defined in 10 CFR Part
20.405¢c, shall include the following information:

1. A determination of which uranium fuel cycle facilities or
cperations, in addition to CPS, contribute to the annual dose
to the maximum exposed individual. Fuel cycle facilities
located beyond the 5-mile radius from CPS need not be
considered in this determination.

2. A determination of the maximum exposed individual.

3. A determination of the total annual dose to the maximum
exposed individual from all existing pathways and sources of
radiocactivity and radiation (including direct radiation from
N-16, the plant and storage facilities) using methodologies
described in this manual. The direct radiation dose may be
either calculated using NUREG-0133 methodolgy or measured.#

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

CLINTON-1

4-1 Rev.6~12/89
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5.0 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

The primary requirements for the Clinton Power Station Radiological
Envircnmental Monitoring Program (REMP) are set forth in Section 5.1
of this manual.

Supplemental REMP samples required by commitments in the
Environmental Report - Operating License Stage (ER-OLS) are :
described in Table 5.1-4 and Figures 5.0-1, 5.0-2, 5.0-3, and 5.0-4.

In addition to the required sampling program, CPS will perform
supplemental periodic and long term sampling and analyses in order
to better meonitor the environmental exposure pathways. These
samples will not be listed in this manual, however, full sample
descriptions and results will be included in the Annual Radiological
Envircnmental Operating Report.

Surface and drinking water samples are composited by collecting

aliguots of fixed volume at fixed time intervals. This method of
sampling is considered consistent with note (g) in Table 5.1-1.

CLINTON-1 g | Rev.6~-12/89



CPS-0ODCM

5.1 Monitoring Program - Operation and Surveillance Ra2quirements

QPERATION REQUIREMENT

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

REMEDIAL REQUIREMENT:

With the radiological environmental monitoring program not
being conducted as specified in Table 5.1-1 prepare and submit
to the Commission, in the Annual Radiological Environmental
Operating Report required by Technical Specification 6.9.1.6,
a description of the reasons for not conducting the program as
required and the plans for preventing a recurrence.

With the level of radiocactivity as the result of plant
effluents in an environmental sampling medium at a specified
location exceeding the report levels cf Table S5.1-2 when
averaged over any calendar quarter prepare and submit to the
Regional Administrator of the Regional Office of the NRC
within 30 days a Special Report that identifies the cause(s)
for exceeding the limit(s) and defines the corrective actions
to be taken to reduce*radioactive effluents so that the
potential annual dose  to a MEMBER OF THE PUBLIC is less than
the calendar year limits of Section 2.4.1, 3.5.1, and 3.5.2.
When more than one of the radionuclides in Table 5.1-2 are
detected in the sampling medium, this report shall be
submitted if:

-concentration (1) concentration (2) + ...21.0
reporting level (1) reporting level (2)

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

With milk or fresh leafy vegetation samples unavailable from
cne or more of the sample locations required by Table 5.1-1,
identify locations for obtaining replacement samples and add
them to the radioclogical environmental monitoring program

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

CLINTON~1

5-2 Rev.6-12/89

(i



CPS-0ODCM

within 30 days. The specific locations from which samples
were unavailable may then be deleted from the monitoring
program. Pursuant to Technical Specification 6.9.1.7,
identify the cause of the unavailability of samples and
identify the new location(s) for obtaining replacement samples
in the next Semiannual Radiocactive Effluent Release Report and
also include in the report a revised figure(s) and table for
this manual reflecting the new location(s).

SURVEILLANCE REQUIREMENTS

5.1.1 The radiological environmental monitoring samples shall be
collected pursuant to Table 5.1-1 from the specific locations given
in Table 5..~-1 and Figures 5.0-1, 5.0-2, 5.0-3, and 5.0-4 and shall
be analyzed pursuant to the requirements of Table 5.1-1 and the
detection capabilities required by Teble 5.1-3,

CLINTON-1 5«3 Rev.6-12/89
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXPOSURE PATHWAY NUMBER OF REPRESENTATIVE a SAMPLING AND TYPE AND FREQUENCY
-.AND/OR SAMPLE SAMPLES ARD SAMPLE LOCATIONS COLLECTION FREQUENCY —OF ANALYSIS
1. DIRECT RADIATION® 40 routine monitering stations Quarterly Gamma dose
either with two or more dosi- quarterly.
meters or with one instrument
for measuring and recording
dose rate continuously, placed
as follows:
(1) an inner ring of stations,
one in each meteorological
sector in the general area
of the SITE BOUNDARY;
SECTOR CODE DISTANCE from statjon (miles)
N CL~-36 0.6
NNE CL~-5 0.7
NE CL~-22 0.6
ENE CL~23 0.5
E CL~-24 0.5
ESE CL-42 - 2.8
SE CL~41 2.8
S5SE CL~44 2:3
s CL~45 2.8
585W CL~46 2.8
SW CL~-47 3.3
WSW CL~-48 2.3
W CL-1 1.8
WNW CL-34 0.8
NW CL-35 6.7
NNW CL~63 1.3



EXPOSURE PATHWAY NUMBER OF REPRESENTATIVE a  SAMPLING AND TYPE AND FREQUENCY
—AND/OR_SAMPLE SAMPLES AND SAMPLE LOCATIONS ~  COLLECTION FREQUENCY ——OF ANALYSIS

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

SECTOR CODE DISTANCE from station (miles)
N CL-76 4.6
NNE CL~77 4.5
NE CL-78 4.8
ENE CL~79 4.5
E CL~53 4.3
ESE CL~54 4.6
SE CL~-55 4.1
SSE CL~56 P
s CL~57 4.6
SSW CL-58 4.3
SW CL~60 4.5
WSW CL-61 4.5
W CL~80 4.1
WNW CL-81 4.5
NW CL-51 4.4
NNW CL~52 4.3

CLINTON-1 5-5 Rev.6-12/89
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EXPOSURE PATHWAY NUMBER OF REPRESENTATIVE a  SAMPLING AND TYPE AND FREQUENCY
—.AND/OR SIMPLE SAMPLES AND SAMPLE LOCATIONS ~  COLLECTION FREQUENCY —OF ANALYSIS

1. DIRECT RADIATIONP {(3) the balance of the stations
(Continued) to be placed in special in-
terest areas such as popu~
lation centers, nearby resi-
dences, schools, and in 1 or
2 areas to serve as control

stations.
SECTOR CODE DISTANCE from station (miles)

N CL~37 3.4
N CL~75 0.9
ENE CL~65 2.6
E CL~-41 2.4
S (control) CL-1i1 16
W CL-49 3.8
W CL-74 i+9
WNW CL~64 2.1

CLINTON:*\ - s W 7 5-6 N Rev.6-12/89 ~\



EXPOSURE PATHWAY
—AND/OR SAMPLE

2. AIRBORNE

Radioiocdine and
Particulates

CLINTON~1

NUMBER OF REPRESENTATIVE A

Samples from 5 locations:

a. 3 samples from close to the
3 SITE BOUNDARY locations
in different sectors of the
highest calculated annual
average ground-level D/Q.

SECTOR CODE
NNE CL~2
NE CL~3
N CL-15

b. 1 sample from the vicinity
of a commnity having the
highest calculated annual
average ground-level D/Q.

SECTOR CODE
E CL-8
5=7

SAMPLING AND
COLLECTION FREQUENCY

TYPE AND FREQUENCY
- OF ANALYSIS

Continuous sampler Radiojodine Canister:

operation with sample

I-131 analysis weekly.

collection weekly, or
mere frequently if

required by dust
loading.

.

Gross beta radiocactivity
analysis tollavinq
filter change“; Gamma
isotopic analysis® of
composite (by location)
quarteriy.

DISTANCE from station (miles)

00
VN~
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EXPOSURE PATHWAY

—AND/OR _SAMPLE
3. WATERBORNKE
(Continued)
b. Ground
c. Drinking
CLINTON-1

TABLE 5.1-1 (Continued)

RADIOLOGICAL ENV . RONMENTAL MONITORING PROGRAM

NUMBER OF REPRESENTATIVE a
SAMPLES AND SAMPLE LOCATIONS

SAMPLING AND
COLLECTION FREQUENCY

Samples from 1 or 2 sources,

Quarterly
only if likely to be affected.

TYPE AND FREQUENCY
—OF ANALYSIS

Gamma isotopic® and
tritium analysis

guarterly.
SECTOR CODE DISTANCE from station (miles)
E CL-12 1.6%
ESE CL~-7D 2.3

*Sample location is in pump station distant from well.
1.0 mile S of plant on the edge of the lake.

1 sample of each of 1 to 3 of
the nearest water supplies
that could be affected by its
discharge.*

Composite sample

over 2-week period9
when I-131 analysis
is performed, monthly
composite otherwise

*No municipal or public drinking water supplies
are taken from Clinton Lake or downstream for
200 miles. Drinking water for Clinton Fower
Station is supplied by Clinton Lake. Samples
for this drinking water source are required hy
Table 5.1-4, item 3.

! sample from a
control location**

**No control location necessary.

Well located

I-131 analysis on each
composite when the dose
calculated for the con-
sumption of the water is
great?r than 1 mrem per
year. Composite for
gross beta and gamma
isotopic analyses®
monthly. Composite for
tritium analysis
quarterly.

Rev.6-12/89



EXPOSURE PATHWAY
-.AND/OR _SAMPLE

3. WATERBORNE
(Continued)

d. Sediment

from
shorel ine

4. INGESTION

a. Milk

CLINTON=?

NUMBER OF REPRESENTATIVE a

1 sample from downstream area
with existing or potential
recreational value.

SECTOR CODE
SE CL~7B

Samples from milking animals
in 3 locations within 5-km
distance having the highest
dose potential. If there are
none, then, 1 sample from
milking animals in each of 3
areas between 5 to 8 km
distant from doses are
calculated to be in greater
than 1 mrem per yr.i*

SAMPLING AND

TYPE AND FREQUENCY

COLLECTION FREQUENCY _____OF ANALYSIS
Semiannually Gamma isotopic analysis®
semiannually.
DISTANCE from station (miles)
2.1

Semimonthly when
animals are on
pasture, monthly
at other times

Gamma isotopic® and
I-131 analysis semi-
monthly when animals
are on pasture;
monthly at other
times.

*No milking animals within 8 km of the site were identified in the most

recent annual land use survey.

o R e
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EXPOSURE PATHWAY NUMBER OF REPRESENTATIVE a SAMPLING AND TYPE AND FREQUENCY

—AND/OR SAMPLE SAMPLES AND SAMPLE LOCATIONS COLLECTION FREQUENCY ____ OF ANALYSIS

4. INGESTION

(Continued)
a. Milk 1 sample from milking animals
{continued) at a control location, 15-30 km
(9.3 miles to 18.€¢ miles)
distant and in the least
prevalent wind direction.
SECTOR CODE DISTANCE from station (miles)
WSW (control) CL-116 14
b. Fish and 1 sample each of 3 important Sample in season, or Gamma isotopic analysis®
Inverte~ species (such as bass, semiannually if they on edible portionz.
brates crappie, carp, or bluegill) are not seasonal

in vicinity of plant dis-
charge area.

SECTOR CODE DRISTANCE from station (miles)

E CL~19 3.4
1 sample of same species in

areas not influenced by
plant discharge.

SECTOR CODE DISTANCE from station (miles)

§ (control) CL~-105% 50

CLINTON-1 5«11 Rev.6-12/89






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

4. INGESTION
(Continued)

c. Food 1 sample of each of the similar Monthly during Gamma isotopic® and
Products broad leaf vegetation grown growing season I-131
(continued) 15-30 km (9.3 miles to 18.6
miles) distant in the least
prevalent wind direction if
milk sampling is not
performed.

SECTOR CODE
SSE (Control) CL-114

CLINTON-] Rev.6-12/8¢
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM (
TABLE NOTATIONS

2Refer to NUREG-0133, "Preparation of Radiological Effluent Technical
Specifications for Nuclear Power Plants," October 1978, and to
Radioclogical Assessment Branch Technical Position, Revision 1,

Ncvember 1979. Deviations are permitted from the required sampling
schedule if specimens are uncbtainable due to hazardous conditions,
seascnal unavailability, malfunction of automatic sampling equipment
and other legitimate reasons. If specimens are uncbtainable due

to sampling equipment malfunction, every effort shall be made to
complete corrective action prior to the end of the next sampling
pericd. All deviations from the sampling schedule shall be ducumented
in the Annual Radiological Environmental Operating Report pursuant to
Technical Specification 6.9.1.6. It is recognized that, at times, it
may not be pessible or practicable to continue to cbtain samples of the
media of choice at the most desired location or time. In these j
instances suitable alternative media and locations may be chosen for the
particular pathway in question and appropriate substitutions made within
30 days in the radiclogical environmental monitcring program. Pursuant |
to Technical Specification 6.9.1.7, identify the cause of the |
unavailability of samples for that pathway and identify the new
location(s) for obtaining replacement samples in the next Semiannual (ﬁ
Radicactive Effluent Release Report and alsc include in the report a
revised figure(s) ard table for the ODCM reflecting the new location(s).

,

TABLE 5.1-1 (Continued)
i

!

!

|
Pone or more instruments, such as a pressurized ion chamber, for
measuring and recording dose rate continuously may be used in place of, 1
or in addition to, integrating dosimeters. For the purpcses of this
table, a thermcluminescent dosimeter (TLD) is considered to be cne
phosphor: two cor more phosphors in a packet are ccnsidered as two or
more dosimeters. Film badges shall not be used as dosimeters for
measuring direct radiation. The 40 stations is not an absolute
number. The number of direct radiation monitoring stations may be |
reduced according to geographical limitations; e.g., at an ocean site,
some sectors will be over water so that the number of dosimeters may be ‘
reduced accordingly. The frequency of analysis or readout for TLD ‘
systems will depend upon the characteristics of the specific system used
and should be selected to obtain optimum dose information with minimal ‘
fading.

“The purpose of this sample is to obtain background information. If it |
is not practical to establish control lccations in accordance with the
distance and wind direction criteria, other sites that provide valid
background data may be substituted.

CLINTON~-1 -
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dairborne particulate sample filters shall be analyzed for gross beta
vadiocactivity 24 hours or more after sampling to allow for radon and
thoron daughter decay. If gross beta activity in air particulate
samples is greater than ten times the yearly mean of control samples,
gamma isotopic analysis shall be performed on the individual samples.

®Gamna isotopic analysis means the identification and guantification of

gamma-emitting radicnuclides that may be attributable to the effluents
from the facility.

frhe "upstream sample" shall be taken at a distance beyond significant
influence of the discharge. The "downstreanm® sample shall be taken in
an area beyond but near the mixing zone. "Upstream" samples in an
estuary nust be taken far encugh upstream to be beyond the plant
influence. Salt water shall be sampled cnly when the receiving water
is utilized for recreational activities.

9 composite sample is one in which the quantity (aliguot) of liquid
sampled is proportional to the guantity of flowing liquid (or time)
and in which the wmethod of saupling employed results in a specimen
that is representative of the liquid flow. In this program composite
sample aligquots shall be collected at time intervals that are very
short (e.g., hourly) relative to the compeositing periocd (e.g.,
meonthly) in order to assure obtaining a representative sample.

hGroundwatar samples shall be taken when this source is tapped for
drinking or irrigation purposes in areas where the hydraulic
gradient or recharge properties are suitable for contamination.

iThe dose shall be calculated for the maximum organ and age group,
using the methodology and parameters in Section 2.4.2.

J1f harvest occurs more than once a year, sampling shall be performed
during each discrete harvest. If harvest occurs continuously,
sampling shall be monthly. Attention shall be paid to including
samples of tuborous and roct food products.

CLINTON-1 o=15 Rev.6-12/89
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WATER AIRBORNE PARTICULATE FISH MILK FOOD PRODUCTS
H-3 20,000%
Mn-54 1,000 30,000
Fe~59 400 10,000
Co-58 1,000 30,000
Co-60 300 10,000
Zn=-65 300 20,000
Zr-Nb-95 400%#»
1-131 244 0.9 3 100
Ce-134 30 10 1,000 60 1,000
Cs~137 50 20 2,000 70 2,000
Ba-La-140 200444 300 |

*For drinking water samples. This is 40 CFR Part 141 value. If not drinking water pathway
exists, a value of 30,000 pCi/l may be used.

#*1f no drinking water pathway exists, a value of 20 pCi/]l may be used.

*** Total for parent and daughter

CLIri“ﬁ-l
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WATER ATRBORNE PARTICULATE FISH MILK FOOD PRODUCTS SEDIMENT

mmenmww
Gross beta 4 0.01

H-3 2000%

Mn-54 15 130

Fe~59 30 260

Co~58,60 15 130

Zn~-65 30 260

2r-95 30

Nb-95 15

I-131 Les 0.07 1 60

Cs~134 15 0.05 130 15 60 150
Cs=137 18 0.06 150 18 80 180
Ba-140 60 60

La=140 15 15

*If no drinking water pathway exists, a value of 3000 pCi/l may be used.
**I1f no drinking water pathway exists a value of 15 pCi/l may be used.

CLINTOM=~1 5«17 Rev.6~12/89
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TABLE 5.1-3 (Continued)
DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSI< <P
IABLE NOTATJONS (Continued)

Typical values of E, V, ¥, and at should be used in the calculation.

It should be recognized that the LLD is defined as an a priori (before
the fact) limit representing the capability of a measurement system
and not as an a posteriori (after the fact) limit for a particular
measurement. Analyses shall be performed in such a manner that the
stated LLDs will be achieved under routine conditions. Occasionally
background fluctuations, unavoidable small sarnle sizes, the presence
of interfering nuclides, or other uncontrollabie circumstances may
render these LLDs unachievable. In such cases, the contributing
factors shall be identified and described in the Annual Radiological
Environmental Operating Report pursuant to Technical Specification
6.9.1.6.
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EXPOSURE PATHWAY
and/or SAMPLE TYPE

1. Direct Radiation

SECTOR

NKNE
NE
SW
WSW
SE
E

2. Airborne

SwW
WSW
SE

CLINTON~1

REQUIRED SAMPLING
AND COLLECTION

EREQUENCY OF ANALYSIS

Quarterly Gamma dose,
guarterly

CODE DISTANCE from station (miles)

CL-2 0.7

CL~-3 0.7

CL~4 0.8

CL-6 0.8

CL~7 2.3

CL-8 - P

Continuous sampler Radiciodine

operation with Cannister:

sample collection
weekly, composite

quarterly.
Particulate
Gross beta
radiocactivity
analysis following
filter changes.
Gamma isotopic
analysis of
composite (by
location,
guarterly).

CODE DISTANCE from station (miles)

CL~1 1.8

CL-4 0.8

CL-6 0.8

CL~-7 23

5-20 Rev.7-2/91

REQUIRED TYPES
AND FREQUENCY
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Iable 5.1-4 (continued)
ENVIRONMENTAL REPORT (OPERATING LICENSE STAGE)
IABLE 6.1-8 RECUIREMENTS

REQUIRED SAMPLING REQUIRED TYPES
EXPOSURE PATHWAY AND COLLECTION AND FREQUENCY
and/or SAMPLE TYPE FREQUENCY OF ANALYSIS
3. Surface . rinking Composite sample I-131 analysis
Water over 2-week period on each composite
when I-131 analysis for the dose
is performed calculated for
monthly composite the consumption
cotherwise. of the water if

greater than 1
mrem per year.
Composite for
gross beta and
gamma isotopic

analysis
monthly.
Composite for
tritium
analysis
quarterly.
SECTOR LODRE DISTANCE from station (miles)
WNW CL-14 within service building
4. Surface Water Monthly grab Gamma isotopic
sample composited analysis. Tritium
guarterly by analysis on
location. guarterly
composite.
SECTOR CODE DISTANCE from station (miles)
ESE CL~-9 2.7
ENE CL~-10 5.0
SW CL~13 3.6
5. Bottom Sediment Semiannual grab Gamma isotopic
sample. analysis.
SE CL~7C 1:3
ENE CL~10 5.0
CLINTON-1 5-21 Rev.7-2/91
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Table 5.1-4 (continued)
i ENVIRONMENTAL REPORT (OPERATING LICENSE STAGE)
* TABLE 6.1-8 REQUIREMENTS
REQUIRED SAMPLING REQUIRED TYPES
EXPOSURE PATHWAY AND COLLECTION AND FREQUENCY
and/ox SAMPLE TYPE FREQUENCY OF ANALYSIS
|
| 6. Shoreline Sediment Semiannual grab Gamma isotopic
sample. analysis.
SECTOR CODE DISTANCE from station (miles)
ENE CL-10 5.

7. Slime or aguatic Semiannuval grab ~amma isotopic
vegetation sample. analysis.
{periphyton)

SECTOR CODE DISTANCE from station (miles)
SE CL-7C 1-3
ENE CL-10 5.0

8. Soil Every three years Gamma isotopic
grab sample. analysis.

SECTOR CODE DISTANCE from station (miles)
w CL-1 1.8
NNE CL-2 0.7
NE CL~3 0.7
SW CL-4 0.8
WEW CL~-6 0.8
SE CL~7 233
E CL~-8 2.2
s CL~-11 16
E CL~94 0.6
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EXPOSURE PATHWAY

9. Ground Water

SECTOR

E
ESE

REQUIRED SAMPLING
AND COLLECTION

REQUIRED TYPES
AND FREQUENCY

FREQUENCY OF ANALYSIS

Biweekly I-131 - biweekly

Grah Gamma isotopic
analysis and Gross
beta analysis -
monthly.
Tritium analysis -
quarterly composite
of monthly.

COPE  DISTANCE from station (miles)

CL~-12 1.6%*

CL~-7D 2.3

* Sample location is in pump station distant from well. Well located
1.0 mile § of plant on edge of lake.

CLINTON~-1
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5.

2

Land Use Census - Cperation and Surveillance Requirements
QEERATION REQUIREMENT
A land use census shall be conducted and shall identify within a
distance of 8 km (5 miles) the location in each of the 16
meteorological seciors of the nearest milk animal, the_nearest
residence and the nearest garden of greater than 50 n? (500 ftz)
producing broad leaf vegetation. For elevated or mixed-mode
releases as defined in Regulatory Guide 1.111, Revision 1, July

1877, the land use census shall also identify within a distance of 5
km (3 miles) the location in each of the 16 meteorologicgl sectors

of all milk animals and all gardens of greater than 50 m“ producing
broad leaf vegetation. This regquirement applies at all times.

REMEDIAL REQUIREMENT:

a. With a land use census identifying a location(s) that yields a
calculated dose or dose commitment greater than the values
currently being calculated in Section 3.5.2.1, identify the
new location(s) in the next Semiannual Radicactive Effluent
Release Report, pursuant to Technical Specification 6.9.1.7.

:

b. With a land use census identifying a location(s) that yields a
calculated dose or dose commitment (via the same exposure
pathway) 20 percent greater than at a location from which
samples are currently being obtained in accordance with X
Section 5.1, add the new location(s) to the radiological (
environmental monitoring program within 30 days. The sampling
location(s), excluding the control station location, having
the lowest calculated dose or dose commitment(s), via the same
exposure pathway, may be deleted from this monitoring program
after Octcber 31 of the year in which this land use census was

conducted. Pursuant to Technical Specification 6.9.1.7,

|
\
|
|
|

identify the new location(s) in the next Semiannual
Radicactive Effluent Release Report and also include in the
report a revised figure{(s) and table for this manual
reflecting the new location(s).

*Broad leaf vegetation sampling of at least three different kinds of
vegetation may be performed at the site boundary in each of two
different direction sectors with the highest predicted D/Qs in lieu
of the garden census. Specifications for broad leaf vegetation
sampling in Table 5.1-1.4c shall be followed, including analysis of
contrel samples.
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SURVEILLANCE RFQUIREMENTS

5.2.1 The land use census shall be conducted during the growing
Season at least once per 12 months using that information that will
provide the best results, such as by a door-to-door survey, aerial
survey, or by consulting local agriculture authorities. The results
of the land use census shall be included in the Annual Radiological

Environmental Operating Report pursuant to Technical Specification
6.9.1.86.

CLINTON-1 5-25 Rev.6~-12/89
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5.3.1 Interlaboratory Comparison Program - Operation and Surveillance
Requirements

QPFERATION REQUIREMENT

Analyses shall be performed on all radiocactive materials, supplied
as part of an Interlaboratory Comparison rogram that has been
approved by the Commission, that correspond to samples regquired by
Table 5.1-1. This requirement applies at all times.

REMEDIAL REQUIREMENT:

a. With analyses not being performed as required above, report
the corrective actions taken to prevent a recurrence to the
Commission in the Annual Radioclogical Environmental Operating
Report pursuant to Technical Specification 6.9.1.6.

SURVEILLANCE REQUIREMENTS

5.3.1.1 The Interlaboratory Comparison Program is described in
Section 5.3. A summary of the results obtained as part of the above
required Interlaboratory Comparison Program shall be included in the
Annual Radiclogical Environmental Operating Report pursuant to
Technical Specification 6.9.1.6.

CLINTON-1 527 Rev.6-12/89
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c CNS 1-2

tn
4
)
ke
N

== L —p—

:

CLINTON-1

-29 Rev.6-12/89

(84



e

et e g S A 4 e e s

e —————————— A ———

w

|
{
|
t




CPS-0ODCM
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9.2.1 Determination of Pasquill Stabjlity Class

The Pasquill Stability Class is determined by
categorizing the temperature gradient, AT, into one of
several ranges between -0.900 and 0.900 *C/meter

according to the following equation:

AT=Tg - %L . ‘'C/meter (1)
Hy = Hg
where
Ty = Metecrological (met) tower upper level
temperature, °*C
Ty, = Meteorcological tower lower level temperature, °C
Hy = Meteorological tower upper level instrumentation
height
= 60 meters
Hp, = Meteorclogical tower level instrumentation
height
= 10 meters
4T is then classified according to the following
schene:
Pasguill Stability
A (Ex.remely Unstable) -0.900 < AT <-0.019
B -0.019 < AT £-0.017
c =0.017 < AT <-0.015
D (Neutral) -0.015 < AT <-0.005
E -0.005 < AT < 0.015
F 0.015 < aT < 0.040
G (Extremely Stable) 0.040 < aT < 0.500
Invalid AT <=-0.900 or aT> 0.900

$.2.2 gCalculation of Stack Height Wind Speed

The wind speed at the release point (HVAC Exhaust Stack
or Standby Gas Treatment System Exhaust Stack) height,
STAC¥WS, is calculated using the expressions:

STACWS = WSPp (STAfZH/HU)P, reter/sec (2)
P = log(WSPy/WSP . dimensionless (3)
log (Hy/Hy)
CLINTON-1 9-~2 Rev.6-12/89
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CLINTON-1

where

WSPy = Upper met tower level wind speed,
meter/sec

WSP;, = Lower met tower level wind speed,
meter/sec

STACKH = Physical release point stack height
P = Wind power law exponent. dimensionless

All other parameters are as defined for equation (1).

The mode of release can be elevated, ground or mixed;
the latter being a combination of the first two. The
mode of release, as well as an entrainment coefficient,
TCORR, are determined from the stack height, STACH,
building height, BLDGHT, stack exit velocity, EXITV,
and the wind speed at the stack height, STACWS.

For effluents exhausted from release pcints that are
higher than twice the height of adjacent solid
structures,

STACKH > 2 (BLDGHT) ’ TCORR = 0.0 (4)

the release is considered completely elevated and the
entrainment coefficient is zero. For effluents
released from points less than the height of adjacent
solid structures, a ground-level release is assumed
STACKH < BLDGHT 5 TCORR = 1.0 (5)

and the entrainment coefficient is unity. For
effluents released from points or vents at the level
of, or abcve, adjacent solid structures, but lower than
elevated release points,

2 (BLDGHT) > STACKH > BLDGHT (6)

the release is treated as elevated, ground or mixed
according to the following relationships:

ELEVATED: TCORR = 0.00 if EXITV >5(STACWS) (75

GROUND: TCORR = 1.0 if EXITV < STACWS (8)

9-3 Rev.6-12/89
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CLINTON-~1

where

MIXED: TCORR = 0.30-0.06(EXITV/STACWS) if (9)
5(STACWS) > EXITV > 1.5 (STACWS)

TCORR = 2.58~1.58(EXITV/STACWS) if (10)
1.5(STACWS) > EXITV > (STACWS)

In the mixed mode, the release is considered to occur
as an elevated release 100(1-TCORR) percent of the tinme
and as a ground release 100(TCORR) percent of the time.
Each of these cases are than evaluated separately and
the concentration X/Q calculated according tc the
fraction of the time each release occurs.

sl ot hd E {gal Skandssdt favdatd

The vertical plume spread (vertical standard
deviation), ¢z, is a function of the distance

from the release point to the reception point for a
given Pasquill stability class. The numerical value of
oz if obtained by a polynominal fitting equation which
sinmulates Figure 1 of Regulatory Guide 1.111:

= 10[A + B log (X) + C (log (x))?)

’2 , hmeter (11)

X = Distance to a specific receptor, kilometer

A,B,C = Empirical factors which vary by stability
class, determined by fitting pclynominal equations to
the Regulatory Guide 1.111 Figure 1 curves,
dimensionless

Empirical Factors Used in Equation (11}

Pasquill Class A B c
A 2.79166 2.69043 1.07483
B 2.11394 1.47930 0.40676
c 1.81954 0.88317 =-0.06101
D 1.51851 0.74130 ~0.08699
E 1.36173 0.68570 =-0.11956
F 1.14613 0.66066 =0.12363
G 1.14613 0.66066 -0.12363

Additionally, an optional value called
height 1id" may be specified which limits the value of

¢z to be no greater than this value.

the "mixing
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|
9.2.5 Calculation of the Building Wake Correction |

For ground-based and mixed-mode releases, an adjustnent(f'
is made in the calculation of X/Q that takes into |
consideration initial mixing of the effluent plume

within the building wake. This adjustment is an
additional factor added in quadrature to the vertical
plume spread equation (11):

T, = {or + 0.5(BLDGHT)Z/x 1% (12)
with the regquirement that I; is restricted to values
Iz £ ()Y (o).

9.2.6 Calculation of Momentum Plume Rise

For elevated or mixed-mode releases only, the amount of

plume rise due to the initial vertical momentum of the

exhausted effluent, aH, is calculated. For Pasquill

stability classes A,B,C and D, aH is calculated per
;ection ©,2.6.1; for classes E,F and G, section 9.2.6.2
s used.

9.2.6.1 4H For Pasquill Class A,B.C and D

aH is calculated using both equations (13)
and (14) and the minimum value is selected (T
for use. In addition, when the vertical

exit velocity, EXITV, is less than 1.5

times the horizontal windspeed, STACWS, a
downwash correction is subtracted from
equation (13) per equation (15).

4Hy = 1.44(STACD) (EXITV/STACWS)2/3 (13)
(X/STACD) 1/ ~DOWNWASH, meter

tHy = 3.0 (STACD) (EXITV/STACWS), meter (14)

g
:
;
b

3.0(STACD) (1.5~EXITV/STACWS) , meter (15)
where
STACD = Internal release point stack diameter

3.77 meters (HVAC Exhaust Stack)
0.44 meters (SGTS Exhaust Stack)

EXITV

Stack exit velocity, meter/second

|
1
|
I
|
|
1
All other parameters are as defined previously. |
|
|
|
:
$
CLINTON~-1 9-5 Rev.6~-12/89 ‘



CPS~ODCM

9.2.6.2 &H For Pasquill Class E.F and G

AH is determined by selecting the minimum value
calculated by equations (13) and (14) above and
equations (16) and (17) below:

AHa = 4.0 [(0.5(EXITV) (STACD))2/S1%, meter (16)
AHg = 1.5 [(0.5(EXITV) (STACD))?2/sTacws)1/3(s)~1/6, (17)
meter
vhere

S = Restoring acceleration per unit vertical
displacement for adiabatic motion, sec”
8.70E-04 (E stability)
1.75E-03 (F stability)
= 2.45E-03 (G stability)

All cother parameters are as defined in section 9.2.6.1.

$.2.7 calculation of the Effective Plume Height

The effective plume height, H, is determined using section
9.2.6 results for the momentum plume rise, aH, and the terrain
height, TERAIN:
H = STACKH + AH ~ TERAIN ;, nmeter (18)

where
TERAIN = Difference between the plant base height above mean

sea level (MSL) and the receptor point height above
MSL, meter >0.0

CLINTON-1 9-6 Rev.6-12/89
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9.2.8 Determination of Affected Sectors

CLINTON~-1

The wind direction for the hour determined which sector will
be affected. Sectors are 22.5° arcs and are classified
according to the following schene:

Sector Compass Wind Direction (WD)

Number Direction

1 N 0.0* < WD < 11.25* or
348.75° < WD < 360.00°

2 NNE 11.25°* < WD < 33.75°

3 NE 33.75° < WD < 56.25°

5 ENE $6.25* < WD < 78.25°

5 E 78.75" < WD < 101.25°

6 ESE 101.25" < WD < 123.75°

7 SE 123.75* < WD < 146.25°

8 SSE 146.25" < WD < 168.75°

9 s 168.25° < WD < 191.25°

10 SSW 191.25° < WD < 213.75°

11 SW 213.75° < WD < 236.25°

12 WSW 236.25" < WD < 258.75°

13 w 258.75* < WD < 281.25°

14 WNW 281.75* < WD < 303.75°

15 NW 303.75" < WD < 326.25°

16 NNW 326.25° < WD < 348.75°

For elevated releases, the wind direction at the upper net

tower level is used; ground releases follow the direction of
the wind at the lower met tower level. For mixed-mode
releases, two X/Q calculations are performed: one for each of
the two met tower levels. If the wind direction is the same
at both levels, the resulting X/Q will be summed intc the same
sector; otherwise, the X/Q will be summed into the appropriate
sectors. During periods of calm wind, the wind speed is set
at one-half the anemometer threshold value and assigned the
direction of the previous hour.

Calculation of Depletion and Deposition Factors

The depletion, DPF, and deposition, DPSF, factors are
calculated using the curves provided by Regulatory Guide
1.111. Actual values are calculated using polynocmial
equations developed to simulate the Regulatory Guide curves.
Both the DPF and DPSF calculations depend cn the effective
plume height, H, the stability class, S, and the distance, X,
tc the receptor.

Rev.6-12/89
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The Regulatory Guide 1.111 curves represent plumes that are
109, 60, 30, and 0 (ground-level) meters above the ground.

For plumes between 0 and 15 meters above the ground, the model
uses the ground-level release graphs; for those between 15 and
45 meters, it uses the 30 meter curves; between 45 and 80
meters above the ground, it uses the 60 meter curves: and for
those greater than 80 meters above the ground, it uses the 100
meter curves. The model assumes that, after full plume rise
is achieved, the plume cannot get higher from the ground. The
derivation of these curves assumed no change in terrain height
with downwind distance. Since topography does change with
distance, and likewise the vertical distance between the plume
centerline and the ground, it is necessary to read from mcre
than one depletion or deposition curve of Regulatory Guide
1.111 as the plume travels with distance.

9.2.9.1 DPF Calculatior

CLINTCON-1

The effective plume height, H, is categorized into cne
of four J-ranges according to the following scheme:

Plume Height (meters) J Value
0 < H < 15 5
15 < H < 45 6
45 < H < 80 7
H > 80 8

Similarly, the stability class is categorized into or.
of three S-ranges as follows:

Stability Class S Value
A, B, C 1
D 2
E, F, G 3

9-8 Rev.6-12/89
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9.2.9.2

CLINTON-1

The corresponding values for the B(A), B(A + 1), B(A +
2) and B(A + 3) terms are as follows:

B(1) = .788234
B(2) = .207198
B(3) = -.0563034
B(4) = .0

B(5) = 2.59508
B(6) = =1.43610
B(7) = .433300
B(8) = -.0466221
B(9) = 1.507264
B(10) = -.2745668
B(11) = .0556577
B(i2) = -.007670194
B(13) = =-18.01858857
B(14) = 12.755137
B(15) = =2.7658938
B(16) = .19103896
B(17\ = 2.47756
B(l. = 1.36010
DPSF Calculations

B(19)
B(20)
B(21)
B(22)
B(23)
B(24)
B(25)
B(26)
B(27)
B(28)
B(29)
B(30)
B(31)
B(32)
B(33)
B(34)
B(35)
B(36)

.426473
~-0.0471767
.615442
.317258
-.0631839
.0
-6.89581
3.37961
-.361582
.0
3.58532
-2.21101
.642613
-.0651465
234274
.512656
-.08579¢5
.0

Using the same (SJ) and X values determined in section
9.2.92.1, a corresponding C value is defined according
to the following scheme (where no C value is given,

DPSF = 0):

S*J

Yalue

5

6

7

8

10
12

14

15
16

18

21

24

F

100
100
100
100
100
100
100
100

X

100
100
120
120

X

210
210
2900
2900
26,000
26,000

MM MM

ot
IV AIV AIV A IV AIV A IV AIVAIV AIV A

NXN%KNN&NNNXU%X

[

S - -

n o o o

0

C

Cc

&

= 29

= 50

= 15

= 36

43

—DPSE___

0
calculated
0
calculated
0
calculated
¢}
calculated
0
0
calculated
Q
calculated
0
(¢}
calculated
0
calculated
4]
calculated
0
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DPSF is calculated using the value for C and equations
(20), (21), and (22):

DPSF = 10Y/(0.392699X) (21)
Y = A(C) + A(C+1)d + A(C+2)d? + A(C+3)a> (22)
+ A(C+4)d% + A(C+5)@® + A(c+6)a®

The corresponding values for the A(C), A(C+l), A(C+2),
A(C+3), A(C+4), A(C+5) and A(C+6) terms are as follows:

A(l) = =3.,17821 A(33) = 7.552876
A(2) = -.153463 A(34) = -.82569984
A(3) = -.0759066 A(35) = .036134823
A(4) = 0. A(36) = =53.7335
A(5) = 0. A(37) = 45.3671
A(6) = 0. A(38) = =15.3282
A(7) = 0. A(39) = 2.24735
A(8) = =25.7331 A(40) = -.122674
A(9) = 26.2738 A(41) = 0.

A(10) = =11.3014 A(42) = 0.

A(11) = 2.04278 A(43) = =-674.351
A(12) = -.134412 A(44) = 384.531
A(13) = 0. A(45) = =73.7766
A(14) = 0. A(46) = 4.72041
A(15) = =-47.5827 A(47) = 0.

A(16) = 43.8050 A(48) = 0.

A(17) = =16.0781 A(4r | = 0.

A(18) = 2.53726 A(50) = =55.5622
A(19) = ~.148044 A(S1) = 53.6534
A(20) = 0. A(52), = =20.6300
A(21) = 0. A(53) = 3.44177
A(22) = -128.5278 A(54) = -.212314
A(23) = 77.28943 A(S5) = 0.

A(24) = ~15.90284 A(56) = 0.

A(25) = 1.071885 A(57) = 436.987302
A(26) = 0. A(58) = -755.860224
A(27) = 0. A(59) = 515.64145
A(28) = 0. A(60) = =-181.713295
A(29) = 41.824767 A(61) = 35.153579
A(30) = -103.969677 A(62) = -3.558356
A(31) = 86.215344 A(63) = .14774
A(32) = =35.1021096

CLINTON~-1 9-11 Rev.6-12/89
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9.2.10 Ground Level X/O, D2DPXO, D1XQ, D/O Analysis
9.,2.10.1 Undecayed, Undepleted Plume Relative Concentration, X/0

The atmospheric concentration of effluent at ground
level, normalized by the source term Q, is given by the
following egquation:

X/Q = 2.022 (TCORR) , sec/m’ (23)
WSPL(X)Anin

where

Amin = The lesser of the two values cbtained by
equations (24) and (25), meter

Ay = (o2 4 Zz) ¥, meter (24)

Az = (3)% o, , meter (25)
2.032 = The ceonstant (2/:)ij divided by the
width in radians of a 22.5°

sector (i.e., =/8), dimensionless

X = Distance between release point to
receptor, meter

9.2.10.2 Recayed, Depleted Radioiodine and Particulate Relative
Concentration, D2DPXO

The decayed, depleted radioiodine concentration,
D2DPXQ, is calculated in accordance with the following
egquation:
D22VXQ = DPF (DC2) X/Q , sec/m> (26)

where

DPF = The depletion factor calculated per
section 9.2.9, dimensicnless

DC2 = The radiociodine decay factor,
dimensionless

= exp [-0.693(X)/ty (WSPp)])

= exp [~-0.693(X)/(8 day) (24 hr/day)
(3600 sec/hr) (WSPr)]

= exp [-1.00E-06 (X/WSPp)]

CLINTON-1 9-12 Rev.6-12/89
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9.2.11.2

9.2.11.3

9.2.11.4

CLINTON-1

The calculation of D2DPXQ for elevated releases follows
section 9.2.10.2 methodology with the exception that
the WSP; value used in the calculation of DC2 in
equation (26) is replaced by the STACWS value and the
eguation (29) X/Q is used.

The calculation of Di1XQ for elevated releases follows
section 9.2.10.3 methodology by substituting the
equation (29) X/Q value into eguation (27) and STACWS
for WSPy, in the calculation of DC1.

The calculation of D/Q for elevated releases follows
section $.2.10.4 methodology by substituting (1-TCORR)

for the TCORR term in equation (28) and STACWS for WSPp
in the calculation of DC2.

9~14 Rev.6-12/89
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