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attachment to this letter.
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INTRODUCT i ON

This report is submitted as required by ODCM section 6.5. The following information is
included:

A sumary of the gquantities of radicactive liquid and geseous effluents and
solid weste released from the plant,

A list and description of unplanned releases to unrestricted areas.
A description of any changes to the:

Process Control Program (PCP), and
Offsite Dose Calculation Manual (ODCM).

Significant changes to eny radioactive waste treatment system.

A List of new dose celculation location changes identified by the annual
land-use census.

Information relating to effluent monitors or reguired supporting
instrumentatich being inoperable for 30 or more days.



TABLE 1
EFFLUENT ANMD WASTE DISPOSAL REPORT - 1994
GASEQUS EFFLUENTS - SUMMATION OF ALL RELEASES

Unit Quarter Quarter Est. Total
1 2 Error %
A. Fission and Activation Gases
1. Total Release Ci 2.00E+01 9. 04E+01 30
2. Average Release Rate for Period kCi/sec 2.57€+00 1.15E+01
3. Percent of Technical Specification Limit * 3.83€-02 8.11E-02
B. lodines
1. Total lodine - 131 ci 0.00€-00 4. 24E-06 30
2. Average Release Rate for Period uCi/sec 0.00€E -00 5.39e-07
3. Percent of Technical Specification Limit * 0.00€E-00 6.61E-01
C. Particulates*
1. Particulstes with Half-Lives » B days Ci 9. 49E-07 6.42E-06 30
2. Average Release Rate for Period uCi/sec 1.226-07 8.17€-07
3. Percent of Technical Specification Limit % 1.136-02 6.616-01
4. Gross Alpha Radicactivity Ci <LLD 3.56 £-08
D. Tritium
1. Total Release Ci 3.44E+00 1.54E+01 30
2. Average Relesse Rate for Period uCi/sec 4. 42E-01 1.96E+00
3. Percent of Technical Specification Limit % 1.13€-02 6.61€-01

L The sum of the particulates reported on this page may be less than the sum from Table 2,as Table 2 includes

all particulates, while this table includes only those with half-lives greater than 8 dcys.
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TABLE 2
EFFLUENT AND MASTE DISPOSAL REPORT 1994

GASEOUS EFFLUENTS - GROUND LEVEL RELEASES

Nuclides Released Unit
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TABLE 3

EFFLUENT AND WASTE DISPOSAL REPORT - 1994

GASEQUS EFFLUENTS - SUMMATION OF ALL RELEASES

unit Quarter Quarter Est.
3 4 Total
Error X
A. Fission and Activetion Gases
1. Totel Release Ci 1.64E+00 &.63E+00 30
2. Average Release Rate for Period uCi/sec 2.076-01 5.82€-01
3. Percent of Technical Specification Limit * 6.39€-03 8.24E-03
B. lodines
1. Total lodine - 131 Ci 0.00€-00 5.56E-07 30
2. Average Release Rate for Period kCi/sec 0.00€-00 6.99€-08
3. Percent of Technical Specification Limit 5 0.00€-00 5.56F -02
C. Particulates*
1. Particulates with Half-Lives > 8 days Ci 1.69E-06 5.16E-07 30
2. Average Release Rate for Period uCi/sec 2.13E-07 6.49E-08
3. Percent of Technicel Specification Limit % 2.33€-02 5.56E-02
4. Gross Alphas Radicactivity Ci <LLD <LLD
D. Tritium
1. Total Release Ci 7.12E+00 1.59€+01 30
2. Average Release Rate for Period utCi/sec 8.95€-01 2.00€-00
3. Percent of Technical Specification Limit % 2.33e-02 5.568-02
. The sum of the particulates reported on this page may be (ess than the sum from Table « able 4 includes

all particulates, while this table includes only those with half-lives greater tha




TABLE &
EFFLUENT AND WASTE DISPOSAL REPORT - 1994
GASEOUS EFFLUENTS - GROUND LEVEL RELEASES

CONTINUOUS MODE BATCH MODE

Nuclides Released unit Quarter 3 Quarter & Quarter 3 Quarter &
1. Fission Geses

_Anon'ﬂ 4]

Krypton 85 € 4. 44E-01
Krypton-85m Ci 2.55€-01

Krypton-87 i

Krypton-88 Ci

Xenon-131m Ci

Xenon- 133 & 2. 36E+D0 T .20 -01
Xenon- 133m Ci 2.41E-09
Xenon- 135 Ci %.24E-01 2.27E+00

Xenon- 135m Ci

Xenon- 138 ci

Total for Period 6.79E-01 4. 63E+00 9.64E-01
2. lodines

fodine-131 Ci 5.56E-07

lodine- 137 Ci L
lodine- 133 Ci )
lodine- 135 Ci

Total Period Ci 5.56€E-07
3. Particulates

Zinc-72 Ci

Zirconium-97 Ci

Niobium-95m Ci

Cobalt-57 Ci

Cobalt-58 Ci 5.208-07

Cobalt-6J Ci

Yterium-92 Ci

Cerium-141 Ci 1.60E-07

Cerium-143 Ci 6.B26-07 1.64E-07

Cerium- 144 Ci

Technetium-99m Ci o 1.70E-07

Cesium- 134 Ci

Cesium-137 Ci 1.0ME-0 5.16£-07

Ces ium-138 Ci

Rubidium-88 Ci 1.97E-4

Lanthanum- 142 Ci

Khenium- 188 Ci

Stront ium-89 Ci

Stront ium-90 Ci

Total For Period Ci 2.37-06 1.98€-04




TABLE 5
EFFLUENT AND WASTE DISPOSAL REPORT - 1994
LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

Unit GQuarter Quarter Est. Totel
1 2 Error X

A. Fission and Activation Products

1. Total Release (not including tritium, ci 4.TOE-02 3.96E-01 25
gases, alpha)
2. Average diluted concentration during KCi/ml 1.34€-10 2.626-09
period
3. Percent of applicable Limit % 6.526-01% 1.236+01
B. Tritium
1. Total Release Ci 1,.24E+02 3.72E+01 30
2. Average diluted concentration during uCi/ml 3.52e-07 2.66E-07
period
3. Percent of applicable Limit % 3.52E-03 2.46E-03

€. Dissolved and entrained gases

1. Total release ci 2.50E-01 1.99€-01 3
2. Average diluted concentration during uci/ml 7.10E-10 1.326-09

period
3. Percent of applicable limit % 3.55€-04 1.326-03

D. Gross slpha radiocactivity

1. Total release Ci B.73E-05 1.55€-04 30

E. Volume of Waste released (prior to dilution)

1. Batch and Continuous Modes Liters 6.22E+06 1.08E+07 J 10

F. volume of dilution water used during period

. Batch and continuous Modes Liters 3.52E+11 1.51E+11 10

—




Table 6
EFFLUENT AND WASTE DISPOSAL REPORT - 1994
LIQUID EFFLUENTS

CONT INUOUS MODE BATCH MODE
Nucl ides Unit Quarter 1 Quarter 2 Quarter 1 Quarter 2
Released
Sodium- 24 Ci 9. 40E-04
Chromium-51 Ci 1.36E-03 3.28BE-02
| Manganese- 54 Ci 1,74E-03 4.62E-03
Manganese-56 Ci 6.526-07
1ron-55 Ci 3,34E-03 3.16E-03
Cobalt-57 Ci 3.03E-05 2.06E-04
Iron-59 Ci 3.42E-05 2.26E-03
Cobalt-58 cl 1.626-02 1.76€-01
Cobalt-60 Ci 1.48E-02 2.23E-02
2inc-65 Ci 1.116-05
2inc-T2 Ci 3.556-04
Stront ium-85 Ci 7.876-07
Stront ium-89 Ci 3.126-04 5. 85€-05
Strontium-90 €i 4.20E-05 3.516-05
Strontium-92 Ci 1.79E-04 7.97€-03
Yttrium-92 Ci 4.57E-06
Yttrium-93 Ci 2.B1E-05 5.4TE-05
Bromine-82 Ci 4. 92E-05
Niobium-95 Ci 6.58E-04 2.82E-02
Niobium-97 Ci B.19t-04 3.57€-02
Zirconium-95 Ci 2.79€-04 1.76E-02
Zirconium-97 Ci 1.06€E-03
Mol ybd i num- 99 Ci 3,63E-04
Technet i un-99m Ci 2.97E-04 8.41E-04
Technet ium-101 Ci
Ruthenium-103 Ci 1.426-03
Ruthenium- 106 Ci 8.616-04 5.136-03
Silver-110m ci 5. 02F - 04 2.176-02
Tin-113 Ci 8.92E- 04
Indium-113m Ci 1.34E-03
Cadmium-113m Ci 3.58E-03
Ant imony- 122 Ci 7.59E-06
Ant imony- 124 Ci 3.54E-05 3.826-03
Ant imony - 125 Ci 2.076-03 1.46E-02
lodine-131 Ci v.32E-04 1.58E-03
Tel turium-129 Ci
lodine- 132 Ci 1.28E-04
Tellurium-132 Ci 1.29€-05 6. 16E-04
lodine- 133 Ci 4.33E-05 1.126-03
jodine- 135 Ci 7.35€ 06 7.95€-05
Ces |- 134 Ci 7.70E-04 B.70E-04
Cesium-137 Ci 1.38E-04 1.41€-03 2.17e-03
Bariun-139 Ci
Barium- 140 Ci 5.12E-04
Lanthanum- 140 Ci
Lanthanum- 142 Ci
Cerium- 141 Ci 6.00E-04
Cerium-143 CH 3.76E-07
Cerium- 144 Ci 2.22E-04 1.28E-03
Protactinium- 144 Ci
Rhenium- 188 Ci S.92E-05
Wolfrar 187 Ci 1.66E - 04
L'.‘.’:?‘ « Period Ci 1.38E-04 4. T0E-02 3.96E-01




TABLE 6 (CONTINUED)
EFFLUENT AND WASTE DISPOSAL REPORT - 1994
LIQUID EFFLUENTS

CONT INUNDUS MODE BATCH MODE
Dissolved & unit Quarter 1 Quarter 2 Quarter 1 Quarter 2
Entrained Gasses

| Argon-41 Ci 5. 44E-D5

Krypton-#5 Ci 1.84€-04

Krypton-85m Ci 6.67E-06 8.25€-06

Krypton-67 ti 2.01€-05
Krypton- 88 Ci

Xenon-131m Ci 1.138-04 1.046-03

Xenon-133 ci 2.44E-01 1.91€-01

Xenon- 135m Ci 1,756-03 4. 6TE- D4

Xenon- 135 Ci 4.05€-03 6.156-03
Xenon-135m ci
Ci

Total for Period 2.50E-01 1.99€-01

| Tritium | ci | | 1.52€-01 | 1.264+02 |  3.71 E+01




EFFLUENT AND WASTE DISPOSAL REPORT - 1994
LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

TABLE 7

unit Quarter Quarter Est. Total
3 4 Error %
A. Fission and Activation Products
1. Total Release (not including tritium, ci 8.026-02 1.03E-01 25
gases, alpha)
2. Average diluted concentration during KCi/ml 2.316-10 3.026-10
period
3. Percent of applicable limit % 1.556+00 1.99E+00
B. Tritium
1. Total Release ci &.126+01 1.27E+02 30
2. Average diluted concentration during Cizml 1.18€-07 3.72e-07
period
3. Percent of applicable limit % 1.18€-03 3.20E-03
€. Dissolved and entrained gases
1. Total release Ci 5,88E-02 3.71E-02 25
2. Average diluted concentration during gCi/ml 1.69€-10 1.09-10
period
3. Percent of epplicable limit % 8.45E-05 5.45€-05
D. Gross alpha radicactivity
1. Total release ci 2.296-05 1.17€-0% 30
E. Volume of Waste released (prior to dilution)
1. Baetch and Continuous Modes Liters 6. 24E+06 5.60E+06 10
F. Volume of dilution water used during period
1. Batch and continuous Modes Liters 3.4BE+11 3.4+ 10




Table 8
EFFLUENT AND WASTE DISPOSAL REPORT - 1994
LIQUID EFFLUENTS |

CONTINUOUS MODE BATCH MODE
Nuc L ides Unit Quarter 3 Quarter 4 Quarter 3 Quarter 4 f
Released
Sodium- 24 Ci 1.83E-06
Chromium-51 Ci 1.48E-04
Manganese- 5 ci 1.46E-03
Manganese-56 Ci
1ron-55 Ci 3.28BE-04 1.01€-02
Cobalt-57 Ci 1,39€-04
1ron-59 ci 3.69E-05
Cobalt-58 Ci 4. 06E-02 4.10E-02
Cobalt-60 Ci 1.136-02 2.28E-02
2inc-72 Ci 2.82€-06
Stront i um-85 ci 3.64E-07
Stront ium-89 Ci 4. 42E-04 8. 24E - 04
Stront ium-90 Ci 5.85E-05 1.09€ - 04
Stront ium-$2 Ci 5.56C-04 1,126-03
Yttrium-9im Ci 1.85€-06
Niobium-95m Ci 1.71E-05
Niobium-95 Ci 3.58E-03 3.21E-03
Niobium-97 Ci 3.00E-03 6.03E-03
Zirconium-95 Ci 1.656-03 1.136-03
Zirconium-97 Ci 1.10E-04
Mol ybxd | nam- 99 Ci 4. 32€-05 7. 18E-05
Technet i um-99m ci 3.77€-04 2. 08E - 04
Technet ium- 101 Ci
Ruthenium- 103 Ci 2.61E-06
Ruthenium- 106 ci o 4. 14E-04
$ilver-110m Ci 1.35€-03 3.05€-03
Indium-113m Ci 1. 69E - 04 2.35E-04
Ant imony- 122 Ci
Ant imony- 124 Ci 1.89€-04 2. B7€-05
Ant imony- 125 ci 3.036-03 2.83E-03
lodine- 131 Ci 2.68E-04 1.07e-05
Tel lurium-129 i 1.61E-04 8.55€-05
lodine- 132 Ci
Tellurium-132 Ci
lodine-133 Ci 2.396-05 1.38E-05
Cesium-134 Ci 9.136-05 3.70€-05
Cesium-137 Ci 1.05€-03 2.89E-04
Barium-133m Ci 1.03E-06
Barium- 139 Ci $.01E-05
Barium- 140 Ci 3.60E-05 5.39E-05
Lanthanum- 140 Ci 1.48E-04
Lanthanum- 142 Ci
Cerium-141 Ci 4. 78E-06
Cerium-143 Ci
Cerium- 144 Ci 1.03€-04 2.39E-04
Protactinium- 144 Ci
Neodymium- 147 Ci
wol fram- 187 Ci 2.B4LE-05
Yotal For Period ci 3,.28E-04 8.026-02 1.036-01




TABLE 8 (CONTINUED)

EFFLUENT AND WASTE DISPOSAL REPORT - 1994

LIQUID EFFLUENTS

CONT INUOUS MODE BATCH MODE
Dissolved & Unit Quarter 3 Quarter 4 Quarter 3 Quarter &
Entrained Gasses
Argon-41 Ci 1.04E-05
Krypton- 85 Ci 8.52E-05
Krypton-85m Ci 9. 16€-06
Krypton-87 Ci
Krypton- 88 Ci 8.99€-07
Xenon-131m Ci 3.30E-04 1.83E-04
Xenon-133 ci $.27€-02 5.47€-02
Xenon- 133m Ci 4, 70E - 04 1.97€-04
Xenon- 135 Ci 5.276-03 1.90E-03
Xenon-135m Ci
Ci
Total for Period 5.89€-02 3.70E-02
[Tritium Ci | 1 133601 | 4.128+01 1.276+02

n
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TABLE 9
EFFLUENT AND WASTE DISPOSAL REPORT - 1994
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Non-ir-adisted fuel)

| 8 Type of Waste Unit 12 month period |Est. Total Error %
e. Spent resins, filter sludges, evaporator bottoms, etc. m3 1.27E+02 25
ci 8.31E+02
b. Dry compressible waste, contaminated equipment, etc. m3 3.996+02 25
Ci 4.38E+00
c. Irradiated components, control rods, etc. m3
ci
d. Other (describe): 0il (Mixed Waste) m3 5.106+00 25
Ci 9.89€-02
2. Estimate of major nuclide composition (by type of waste in %) *
Cs-137 51.8 Co-60 6.0
a. Cs-134 20.4 Co-58 4.3
Cr-51 1.1 Fe-55 2.4
Fe-55 28.6 Ni-63 10.2 Co-58 5.3
b. Co-60 15.0 c-14 9.7
C-14 1%.7 Cs-137 5.5
8a
H-3 20.3 Ni-63 4.7
d. c-14 §.2 Co-60 4.1
Fe-55 6.9

3. Solid waste disposition

Number of Shipments Mode of Transportation Destination
12 Exclusive Use Vehicle Barnwell, SC (CNS!)
14 Exclusive Use Vehicle Oak Ridge, TN (SEG)
: ] Exclusive Use Vehicle Osk Ridge, TN (DSS])
1 Exclusive Use vehicle wampum, PA (Alaron)

Type & wastes were shipped in HICs and liners. Type b and d wastes were shipped in
strony tight containers,

IRRADIATED FUEL SHIPMENTS (Disposition)
Number of Shipments Mode of Transportation Destination
0

N/A N/A

*  Curie values and principle radionuclides are estimates are estimates based on & combination of direct and
indirect and indirect methods,

12



Unplanned Releases

There were no unplanned gaseous or liquid releases.

Radiocactive Waste Treatment Systems

There were no significant changes to radicactive waste treatment systems,

Radiological Envirornmental Monitoring Program

The June land-use census did not identify any ncs dose calculstion location.

Effluent Monitor Instrument Operability

Required effiuent monitor instrumentation was not out of service for more than 30 days.

oK & PCP Changes
The PCP was not revised during 1994.
The ODCM was revised during March, 1994, A complete copy of the revised ODCM has been submitted
with this report. The primary reasons for the changes were to sccommodate material removed

from CR-3 Technical Specifications, and to implement changes to the effiuents program resulting
from changes to 10 CFR 20.

Corrections to Previous Effluent Reports

fFor the first effluent report of 1992, the reported value of 5.37E+03 (5,370) for second
quarter gaseous fission and activation products should » 5.37€+02 (537).
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INTRODUCTION

The Off-site Dose Calculation Manual (ODCM) is provide to support implementation
of the Crystal River Unit 3 radiological effluent controls. The ODCM is divided
into two parts. Part I contains the specifications for liquid and gaseous
radiological effluents and the radiological environmental monitoring program
which were relocated from the Technical Specifications in accordance with the
provisions of Generic Letter 89-01 issued by the NRC in January, 1989. Part II
of the ODCM contains the calculational methods to be used in determining the dose
to members of the public resulting from routine radioactive effluents released
from Crystal River Unit 3. Part Il also contains the methodology used to
determine effluent monitor alarm/trip setpoints which assure that releases of
radioactive materials remain within specified concentrations.

The ODCM shall become effective after the review and approval of the Plant Review
Committee and approval by the Director, Nuclear Plant Operations in accordance
with Technical Specification Section 5.6.2.3. Changes to the ODCM shall be
documented and records of reviews performed shall be retained. This
documentation shall contain sufficient information to support the change
(incluaing analyses or evaluations), and a determination that the change will
maintain the level of radioactive effluent control required by the regulations
listed in Technical Specification and not adversely impact the accuracy or
reliability of effluent, dose, or setpoint calculations.

Changes shall be submitted to the NRC in the form of a complete and legible copy
of the entire ODCM as part of, or concurrent with, the Radioactive Effluent
Release Report for the period of the report in which any change to the ODCM was
made. Each change shall be identified by markings in the margin of the affected
pages, clearly indicating the area of the page that was changed.



PART 1 - SPECIFICATIONS
Section

1.0

2.0

DEFINITIONS
1.1 Channel Calibration
l. Channel Check
bs Channel Functional Test
Frequency

Independent Verification

——
o ;s W N

Liguid Radwaste Treatment System

1.7 Member of the Public

1.8 Mode

1.9 Offsite Dose Calculation Manual

1.10 Operable - Operability

1.11 Site Boundary

1.12 Source Check

1.13 Unrestricted Area

1.14 Ventilation Exhaust Treatment System

1.15 Waste Gas System

1.16 Purge - Purging

SPECIFICATIONS

2.1 Radiocactive Effluent Monitoring Instrumentation
2.2 Radioactive Gaseous Effluent Monitoring Instrumentation
2.3 Liquid Radwaste Treatment System

2.4 Waste Gas System

2.5 Liquid Effluents Concentration

2.6 Liquid Effluents - Dose
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PART " - SPECIFICATIONS (CON'T)

Section

2.0
2
2
2
2
2.
2
2
2
2
2
- §
2.

3.0

SPECIFICATIONS (Con’t)

%
.8
.9
.10

11

A2
13
14
.15
.16

17
18

Gaseous Effluents Dose Rate

Dose Noble Gases

Dose 1-131, Tritium, and Radioactive Particulates
Total Dose

Radiological Environmental Monitoring

Land Use Census

Interlaboratory Comparison Program

Special Reports

Meteorological Instrumentation

Waste Gas Decay Tank - Explosive Gas Monitoring
Instrumentation

Waste Gas Decay Tanks

Waste Gas Decay Tank - Explosive Gas Mixture

SPECIFICATION BASES

3.
3.

A v s W™

w W W W W W w

l

Radioactive Effluent Monitoring Instrumentation Basis
Radioactive Gaseous Effiuent Monitoring Instrumentation Basis
Liquid Radwaste Treatment System Basis

Waste Gas System Basis

Liquid Effluents Concentration Basis

Liquid Effluen : Dose Basis

Gaseous Effluents Dose Rate Basis

Gaseous Effluents Dose Noble Gases Basis

Gaseous Effluents Dose 1-131, Tritium, and Radioactive
Particulates Basis

23
27
28
29
30
37
38
39
40
43

45
46

47
47
47
48
48
49
49
50

50



PART 1 - SPECIFICATIONS (CON'T)
Section

3.0

SPECIFICATION BASES (Con’t)

3.
1

3

3.

w W W w

10

12

13

.14
15
.16
A7

Total Dose Basis
Radiological Environmental Monitoring Program Basis

Radiological Environmental Monitoring Program Land Use Census
Basis

Radiological Environmental Monitoring Interlaboratory
Comparison Program Basis

Explosive Gas Mixture
Waste Gas Decay Tanks
Waste Gas Decay Tank - Explosive Gas Monitoring

Meteorological Instrumentation

- 114 -

51
52

52

52
53
53
53
53




PART Il - METHGDOLOGIES

Section
1.0

2.0

3.0

4.0

5.0
6.0

RACTOACTIVE EFFLUENTS MONITOR SETPOINT SPECIFICATIONS
1.1 Effluent Monitor Setpoint Specifications

1.2 Nuclide Analyses

1.3 Pre-Release Calculations

1.4 Setpoint Calculations

RADIOACTIVE EFFLUENTS DOSE REDUCTION SPECIFICATIONS
2.1 Waste Reduction Specifications

.2 Dose Projection Methodology

2.3 Total Dose Specification

RADIOACTIVE EFFLUENTS SAMPLING SPECIFICATIONS

3.1-1 Liquid Releases (Batch)

3.1-2 Liquid Releases (Continuous)

3.1-3 Gaseous Releases (Waste Gas Decay Tanks)

3.1.4 Gaseous Releases (RB & AB)

3.1-5 Reactor Bldg. with Personnel and Equipment Hatches Cpen
3.1-6 Reactor Bldg. During Integrated Leak Rate Test
RADIOACTIVE EFFLUENTS DOSE CALCULATION SPECIFICATIONS
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PART 1
SPECIFICATIONS



1.0 DEFINITIONS

1.1

1.2

1.3

1.4

CHANNEL CALIBRATION

A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the
channel output such that it responds with 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 rig functions, and
shall include the CHANNEL FUNCTIONAL TEST. CHANNEL CALIBRATION may
be performed by any series of sequential, overla?ping or total
channel steps such that the entire channel is calibrated.

A CHANNEL CHECK shall be the gqualitative assessment of channel
behavior during operation by observation. This determination shall
include, where possible, comparison of the channel indication and/or

status with other indications and/or status derived from independent
instrument channels measuring the same parameter.

CHANNEL FUNCTIONAL TEST

a. Analog channels - one injection of a simulated or actual signal
into the channel as close to the sensor as practicable to verify
OPERABILITY including required a'arms, interlocks, display, and
trip functions.

b. Bistable channels - the injection of a simulated o actual

signal into the channel as close to the sensor as practicable to
verify OPERABILITY, including alarm and trip func .ions.

FREQUENCY
NOTATION FREQUENCY

S At Teast once per 12 hours.

D At Teast once per 24 hours.

W At least once per 7 days.

M At least once per 31 days.

Q At least once per 92 days.

SA At Teast once per 6 months.

R At least once per 18 months.

S/U Prior to each reactor startup.

P Completed prior to each release.

N.A. Not applicable.



l.s

1.6

1.7

1.8

INDEPENDENT VERIFICATION

INDEPENDENT VERIFICATION is a separate act of confirming or
substantiating that an activity or condition has been completed or
implemented, in accordance with specified requirements, by an
individual not associated with the original determination that the
activity or condition was completed or implemented in accordance
with specified requirements.

LIQUID RADWASTE TREATMENT SYSTEM

The LIGUID RADWASTE TREATMENT SYSTEM shall be any available
equipment {e.g., filters, evaporators) capable of reducing the
quantity of radioactive material, in liquid effluents, prior to
discharge.

MEMBER OF THE PUBLIC

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

MODE
MODE (a) CONDITION (keff) THERMAL POWER (b) TEMPERATURE (°F)

1. POWER OPERATION > 0.99 > 5 NA

2. STARTUP > 0.99 <5 NA

3. HOT STANDBY < 0.99 NA > 280

4. HOT SHUTDOWN (c) < 0.99 NA 280 > Tayg > 200
5. COLD SHUTDOWN (c) < 0.99 NA < 200

6. REFUELING (d) NA NA NA

With fuel in the reactor vessel.

Excluding decay heat.

A1l reactor vessel head closure bolts fully tensioned.
One or more reactor vessel head closure bolts less than
fully tensioned.

o~~~
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1.10

1.11

1.12

OFFSITE DOSE CALCULATION MANUAL (ODCM)

The OFFSITE DOSE CALCULATION MANUAL contains the methodology and
parameters used in the calculation of offsite doses resulting from
radicactive gaseous and liquid effluents, in the calculation of
gaseous and liquid effluent monitoring Alarm Trip Setpoints, and in
the conduct of the Environmental Radiological Monitoring Program.
The ODCM also contains the Radioactive Effluent Controls and
Radiological Environmental Monitoring Program and descriptions of
the information that should be included in the Annual Radiological
Environmental Operating and Radioactive Effluent Release Reports.

OPERABLE - OPERABILITY

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

SITE BOUNDARY

The SITE BOUNDARY shall be that line beyond which the land is not
owned, lersed, or otherwise controlled by the licensee.

SOURCE CHECK

A SOURCE CHECK shall be the qualitative aisessment of channel
response when the channe! sensor is exposed to a radicactive source.

UNKESTRICTED AREA

An UNRESTRICTED AREA skall be any area at or beyond the :ite
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 industrial, commercial, institutional,
and/or recreational purposes.



1.15

1.16

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

WASTE GAS SYSTEM

A WASTE GAS SYSTEM is any equipment (e.g., tanks, vessels, piping)
capable of collecting primary coolant system cffgases from the
primary system and providing for delay or holdup for the purpose of
veducing the total radioactivity prior to release to the
environment.

PURGE - PURGING

PURGE or PURGING is the controlled process of discharging air or gas
from a confinement to maintain temperature, pressure, humidity,
concentration or other operating condition, in such a manner that
replacement air or gas is required to purify the confinement.



RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

2.1

The radioactive liquid effluent monitoring instrumentation ~hannels
shown in Table 2-1 shall be OPERABLE with their alarm/trip setpoints
set to ensure that the limits of specification 2.5 are not exceeded.

APPLICABILITY: As shown on Table 2-1

ACTION:

SURVELL ANCE REQUIREMENTS

AP

1

With a radioactive liquid effluent mon oring instrumentation
channel alarm/trip setpoint less conservative than required above,
without delay suspend the release of radioactive 1iguid effluents
monitored by the affected channel, or chaige the setpoint so that
it is acceptably conservative, or declare the channel inoperable.

With one or more radioactive liquid effluent monitoring
instrumentation channels inoperable, take the ACTION shown in Table
2-1. For the instrumentation covered by itemc 1 and 2 of the
table, exert best efforts to return the inoperable instrument(s) te
OPERABLE status within 30 days. If the affected instrument(s)
cannot be returned to OPERABLE status within 30 days, provide
information on the reasons for inoperability and lack of timeiy
corrective action in the next Radioactive Effluent Release Report.

fach radioactive liquid 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 2-2.



TABLE 2-1
RADIGACTIV UID EFFLUENT PR TORING INST TAT

MINIMUM
CHANNELS APPLICABLE

INSTRUMENT OPERABLE =~ MODES = ACTIONS

GROSS RADIOACTIVITY MONITORS PROVIDING ALARM AND
AUTOMATIC TERMINATION OF RELEASE

a. Auxiliary Building Liquid Radwaste
Effluent Line (RM-L2) ALL MODES

Secondary Drain Tank Liquid
Effluent Line (RM-L7) ALL MODES

FLOW RATE MEASUREMENT DEVICES

a. Auxiliary Building Liquid Radwaste
Effluent Line ALL MODES

Secondary Drain Tank Liquid
Effluent Line ALL MODES

PROCESS MONITORS

a. Nuclear Services Closed Cooling ALL MODES
Water Monitor (RM-L3)

b. Decay Heat Closed Cooling
Water Monitors (RM-L5 and RM-16) 1 ALL MODES 24




ACTION 21

ACTION 22

ACTION 23

ACTION 24

TABLE 2-1 (Continued)
TABLE HOTATION

With less thar the required number of OPERABLE channels, effluent
releases via this pathway may continue, provided that prior to
initialing a release:

a. At least two independent samples are analyzed in accordance
with Specification 2.5.1, and

b. An INDEPENDENT VERIFICATION of release rate calculations is
performed, and

c. An INDEPENDENT VERIFICATION of discharge valve lineup is
performed.

Otherwise, suspend releases of radioactive materials via this
pathway.

With less than the required number of OPERABLE channels, effluent
releases via this pathway may continue, provided that grab samples
are collected and analyzed for gross radioactivity, at least once
per 12 hours.

With less than the required number of OPERABLE channels, effluent
releases via this pathway may continue, provided that the flow rate
is estimated at least once per 4 hours during actual releases.

With no channels OPERABLE, plant operation may continue provided
grab samples are collected and analyzed at least once per 24 hours.



TABLE 2-2

RADIOACTIVE LIQUID EFFLUENT AND PROCESS MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS
CHANNEL MODES IN
CHANNEL  SOURCE CHANNEL FUNCTIONAL WHICH SURVEILLANCE
INS ENT CHECK CHECK CALIBRATION TEST REQUIRED

GROSS RADIOACTIVITY MONITORS PROVIDING ALARM AND
AUTOMATIC TERMINATION OF RELEASE

a. Auxiliary Building Liquid Radwaste Effluent
Line (RM-L2) D* P R (1) Q N.A.

b. Secondary Drain Tank Liquid
Effiuent Line (RM-L7) D* P R {1) Q N.A.

FLOW RATE MEASUREMENT DEVICES

a. Auxiliary Building Liquid Radwaste
Effluent Line D (2) N.A. R N.A. N.A.

b. Secondary Drain Tank Liquid D (2) N.A. R N.A. N.A.
Effluent Line

PROCESS MONITORS

a. Nuclear Services Closed Cooling D N.A. R Q ALL MODES
Water Monitor (RM-L3)

b. Decay Heat Closed Cooling
Water Monitors (RM-L5 and RM-16) D N.A. R Q ALL MODES



* During periods of release.

(1)

(2)

CHANNEL CALIBRATION shall be performed using:

a. One or more stundards traceable to the National Bureau of
Standards, or

b. Standards obtained from suppliers that participate in
measurement assurance activities with the National Bureau of
Standards, or

c. Standards related to previous calibrations performed using (a)
or (b) above.

CHANNEL CHECK shall consist of verifying indication of flow during
periods of release. A CHANNEL CHECK shall be performed at least

once per day on any day that continuous, periodic or batch releases
are made.



RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

2.2

The radioactive gaseous effluent monitoring instrumentation channels
shown in Table 2-3 shall be OPERABLE with the effluent release
isolation alarm/trip setpoints set to ensure that the 1imits of
Specification 2.7 are not exceeded.

APPLICABILITY: As shown in Table 2-3

ACTION:

SURVEILLANCE REQUIREMENTS

2.2.1

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

With one or more radioactive gaseous effluent monitoring
instrumentation channels inoperable, take the ACTION shown in Table 2-
3. For the instruments covered by items 1, 2, and 3 of the table,
exert best efforts to return the inoperable instrument(s) to OPERABLE
status within 30 days. If the affected instruments cannot be returned
to OPERABLE status within 30 days, provide information on reasons for
inoperability and lack of timely corrective action in the next
Radioactive Effluent Release Report.

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 during the MODES and frequencies shown in Table 2-4.



TABLE 2-3

i RADIOACTIVE GASEOUS EFFLUENT AND PROCESS MONITORING INSTRUMENTAT
MINIMUM
CHANNELS APPLICABLE
OPERABLE MODES
1. Waste Gas Decay Tank Monitor (RM-All)
a. Noble Gas Activity Monitor* ] ALL MODES
b. Effluent System Flow Rate Moniior 1 ALL MODES

Reactor Building Purge Exhaust Duct
Monitor (RM-Al)
a. Noble Gas Activity Monitor

~N

F Operating Range* I e

$i. Mid Range# ] -
iii. High Range# 1 *k

b. Jodine Sampler ] i
( Particulate Sampler i iy
d. Effiuent System Flow Rate Monitor ] e
l **

e. Sampler Flow Rate Monitor

3 Auxiliary Building and Fuel Hand3‘nq
Area Exhaust Duct Monitor (RM-A2
a. Noble Gas Activity Monitor
- Operating Range * | ALL MODES
ii. Mid Range # ] 1, 2, 3 &4
ii1. High Range # ] 1, 2, 3 &4
b. lodine Sampler 1 ALL MODES
¢. Particulate Sampler | ALL MODES
d. Effluent System Flow Rate Monitor 1 ALL MODES
1

e. Sampler Flow Rate Monitor ALL MODES

4. Condenser Vacuum Pump Exhaust Gaseous 1 i; €5 3y §
Activity Monitor (RM-Al12)

* Provides control room alarm and automatic termination of release.
** During periods of reactor building purge.

# There is no isolation setpoint or reiease termination function for this monitor.
determined by the appropriate system procedures.

ACTION

24
26

27
29
29
25
26
26

28
29
29
25
25
26
26

Alarm setpoints are




ACTION 24

ACTION 25

ACTION 26

ACTION 27

TABLE 2-3 (Continued)
TABLE NOTATION

With Tess than the required number of OPERABLE channels, the
contents of the Waste Gas Decay Tank may be released to the
environment , provided that prior to initiating a release:

1. The Auxiliary Building & Fuel Handling Area Exhaust Duct
Monitor (RM-A2) is OPERABLE with its setpoints set to ensure
that the 1imits of Specification 2.7 are not exceeded. The
setpoint shall be determined in accordance with the OFFSITE
DOSE CALCULATION MANUAL, or

2. a. At least two independent samples of the tank’s contents are
analyzed in accordance with Table 2-6 and

b. An INDEVENDENT VERIFICATION of release rate calculations is
performec and

c. An INDEPENDEIT VERIFICATION of discharge valve lineup is
performed.

Otherwise, suspend releases of radioactive effluents via this
pathway.

With the number of OPERABLE channels less than required, effluent
releases via the affected pathway may continue, provided samples
are continuously collected with auxiliary sampling equipment as
required in Table 2-6.

Auxiliary sampling equipment includes, but is not limited to:

1) RM-Al4 or RM-Al5 connected to RM-A2 sample lines, 2) RM-A4 and
RM-AB used together (RM-A4 and RM-A8 monitor over 98% of the AB
atmosphere).

With the number of OPERABLE channels less than required, effluent
releases via this pathway may continue, provided flow rate is
estimated at least once per 4 hours.

With the number of OPERABLE channels less than required,

immediately suspend PURGING of radioactive effluents via this
pathway.

- 12 -
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TABLE NOTATION

ACTION 28 With the number of OPERABLE channels less than required, releases
via this pathway may continue, provided grab samples are collected
at least once per 12 hours and analyzed within 24 hours, and either
the requirements of ACTION 24 Part 2 are met or Radiation Monitor
RM-All is OPETABLE prior to releasing the contents of the Waste Gas
Decay Tanks.

i * Gas grabs may be taken from RM-A4 and RM-A8.

ACTION 29 With the number of OPERABLE channels less than required by the
Minimum Channels OPERABLE requirements, initiate the preplanned
alternate method of monitoring the appropriate parameter(s), within
72 hours, and:

1) Either restore the inoperable Channel(s) to OPERABLE status
within 7 days of the event, or

2) Prepare and submit a Special Report to the Commission pursuant
to Specification 2.14 within the next 30 days outlining the
action taken, the cause of the inoperability and the plans and
schedule for restoring the system to OPERABLE status.

NOTE : Action Statement 2.2a not applicable.

ACTION 30 With no channels OPERABLE, plant operation may continue provided
grab samples are collected and analyzed for noble gases at least
once per 24 hours.
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TAB -4
RADIOACTIVE GASEOUS EFFLUENT AND PROCESS MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNEL MODES IN WHICH

CHANNEL SOURCE CHANNEL FUNCT IONAL SURVEILLANCE
INSTRUMENT CHECK CHECK CALIBRATION TEST REQUIRED
WASTE GAS DECAY TANK MONITOR (RM-All)
a. Noble Gas Activity Monitor P P R(1) Q ALL MODES
b. Effluent System Flow Rate Monitor P N.A. R Q ALL MODES
REACTOR BUILDING PURGE EXHAUST DUCT MONITOR
(RM-A1)
a. Noble Gas Activity Monitor
i. Operating Range D P R(1) 0 =
ii. Mid Range - M R(1) Q #
i1i. High Range - M R(1) Q #
b. lodine Sampier “ N.A. N.A. N.A. =
c. Particulate Sampler - N.A. N.A. N.A. =
d. Effluent System Flow Rate Monitor D N.A. R Q B
e. Sampler Flow Rate Monitor D N.A. R Q :
AUXTLIARY BUILDING & FUEL HANDLING AREA EXHAUST
DUCT MONITOR (RM-A2)
a. Noble Gas Activity Monitor
i. Operating Range D N.A. R(1) Q ALL MODES
ii. Mid Range - M R(1) Q e 2 s 8
iii. High Range B M R(1) qQ 1, 2, 3, §
b. lodine Sampler W N.A. N.A. N.A. ALL MODES
c. Particulate Sampler W N.A. N.A. N.A. ALl MODES
d. Effluent System Flow Rate Monitor D N.A. R Q ALL MODES
e. Sampler Flow Rate Monito: D N.A. R Q ALL MODES
Condenser Vacuum Pump Exhaust - Gaseous D n.A. R Q 1; €y 3, %

Activity Monitor (RM-Al12)



# During periods of Reactor Building Purge.
(1) CHANNEL CALIBRATION shall be performed using:

a.

One or more standards traceable to the National Bureau of
Standards, or

Standards obtained from suppliers that participate in measurement
assurance activities with the National Bureau of Standards, or

Standards related to previous calibrations using (a) or (b) above.

- 15 -



LIQUID RADWASTE TREATMENT SYSTEM

2.3 The LIQUID RADWASTE TREATMENT SYSTEM shall be v ed, as required, to
reduce radioactive materials in liquid wastes prior to their
discharge, when projected monthly doses due to 1iquid effluents
discharged to UNRESTRICTED AREAS would exceed the following values:

a. 0.06 mrem whole body;

b. 0.2 mrem to any organ

APPLICABILITY: At all times.

ACTION: a. When radioactive liquid waste, in excess of the above limits, is
discharged withouvt prior treatment, prepare and submit to the
Commission within 30 days, a Special Report pursuant to
Specification 2.14, which includes the following information:

1. Identification of inoperable equipment and the reasons for
inoperability.

2. Actions taken to restore the inoperable equipment to OPERABLE
status.

3. Actions taken to prevent recurrence.

SURVEILLANCE REQUIREMENTS
2.3.1 Doses due to liquid releases shall be projected at least once per 31
days.

- 16 -



WASTE GAS SYSTEM

2.4

The WASTE GAS SYSTEM shall be used, as required, to reduce the
radioactivity of materials in gaseous waste prior to discharge, when
projected monthly air doses due to releases of gaseous effluents from
the site to areas at or beyond the SITE BOUNDARY would exceed:

1) 0.2 mrad gamma;
2) J.4 mrad beta; and

The VENTILATION EXHAUST TREATMENT SYSTEM shall be used, as required,
to reduce the quantity of radioactive materials in gaseous waste prior
to discharge, when projected monthly air doses due to release of
gaseous effluents from the site to areas at or beyond the SITE
BOUNDARY would exceed:

1) 0.3 mrem to any organ

APPLICABILITY: At all times.

ACTION:

SURVEILLANCE REQUIREMENTS

2.4.1

a. When the WASTE GAS SYSTEM and/or VENTILATION EXHAUST TREATMENT
SYSTEM are not used and gaseous waste in excess of the above
limits is discharged without prior treatment, prepare and submit
to the Commission, wif“in 30 dav, a Special Report, pursuant to
Specification 2.14, wh inclides:

1) ldentification of the inoperable equipment and the reason(s)
for inoperability.

2) Actions taken to restore the inoperable equipment to
OPERABLE status.

3) Actions taken to prevent recurrence.

Doses due to gasecus releases from the site shall be projected at
least once per 31 days.




LIQUID EFFLUENTS CONCENTRATION

2.8

The concentration of radioactive material released to UNRESTRICTED
AREAS shall be less than or equal to 10 times the concentrations
specified in 10 CFR Part 20, Appendix B, Table II, Column 2 for
radionuclides other than dissolved or entraiged noble gases. For
Xe-133, the concentration shall be < 1 x 1072 microcuries/ml. For all
other dissolved or entrained noble gases, the concentration shall be
less than or equal to 2x10°% microcuries/ml total activity.

APPLICABILITY: At all times.

ACTION:

SURVEILLANCE REQUIREMENTS

2.5.1

2.5.2

a. Mith the concentration of radioactive materials released to
UNRESTRICTED AREAS exceeding the above limits, without delay
restore the concentration of radiocactive materials being released
to UNRESTRICTED AREAS to within the above limits. If the
concentration of radioactive materials being released in excess
of the above limit is related to a plant operating
characteristic, appropriate corrective measures (e.g., power
reduction, piant shutdown) shall se taken to restore the
concentration of radioactive materials being released to
UNRESTRICTED AREAS to within the above limits.

Radioactive liquid wastes shall be sampled and analyzed in accordance
with the sampling and analysis program of Table 2-5.

The results of the radioactivity analyses shall be used to assure the
concentrations of radioactive material released from the site are
maintained within the Timits of Specification 2.5.



TABLE 2-5

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

Minimum Lower Limit of
Liquid Release Sampling Analysis Type of Activity Detection
Type Frequency Frequency Analysis (LLD)
(pCi/ml)d
A. Batch Waste P P
Release Each Batch Each Batch Principa} Gamma 5x10-7
Tanks Emitters
1. Evaporator 1-131 1x10-6
Condensate
Storage
Tanks (2)
2. Laundry & p M Dissolved and 1x10-5
Shower Sump One Batch/M Entrained Gases
Tanks (2) (Gamma Emitters
3. Secondary P M b H-3 1x10-5
Drain Tank h h it
Each Batc Composite Briis. Aldha 1x10-7
P Q. . Sr-89, Sr-90 5x10-8
h .
Each Batc Composite Fo-55 1x10-6
B. Continuous W Principa} Gamma
Releases® Continuous® CompositeC Emitters 5x10-7
1. Condensate
System 1-131 1x10-6
v - Dissolved and 1x10-5
Grab Sample Entrained Gases
(Gamma Emitters)
Moo H-3 1x10-5
s C »
Continuous Composite Srads Algha 1x10-7
o . |Sr-89. SR-90 5x10-8
Continuous Composite Fe-55 1x10-6

- 19 -




TABLE 2-5 (Continued)
TABLE NOTATION

The LLD* is the smallest concentration of radioactive material in a sample
that will be detected with 95% probability with 5% probability of falsely
concluding that a blank observation represents a "real" signal.

For a particular measurement system (which may include radiochemical
separation):

4.66sp
(E) (V) (2.22x10°) (Y) (e"AAl)

LLD =

Where:

LLD is the lower limit of detection as defined above (as microcurie per
unit mass or volume),

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

E is the counting efficiency (as counts per disintegration),

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

2.22x10% is the number of disintegrations per minute per microcurie,

Y is the fractional radiochemical yield (when applicable),

) is the radioactive decay constant for the particular radionuclide, and

At is the elapsed time between midpoint of sample collection and time of
counting (for plant effluents, not environmental samples).

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

* The LLD is defined as an a priori (before the fact) 1imit representing the
capability of a measurement system and not as an a posteriori (after the fact)
limit for a particular measurement.

s 20 =



TABLE 2-5 (Continued)
TABLE NOTATION

A 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 which is representative
of the liquids released.

To be representative of the quantities and concentrations of radicactive
materials in liquid effluents, samples shall be collected continuously in
proportion to the rate of flow of the effluent stream. Prior to analyses,
all samples taken for the composite shall be thoroughly mixed in order for
the composite sample to be representative of the effluent release.

A batch release is the discharge of liquid wastes of a discrete volume.
Prior to sampling for analyses, each batch shall be isolated, and then
thoroughly mixed to assure representative sampling.

A continuous release is the discharge of liquid wastes of a nondiscrete
volume; e.g., from a volume or system that has an input flow during the
continuous release.

The principal gamma emitters for which the LLD specification applies
exclusively are the following radionuclides: Mn-54, Fe-59, Co-58, Co-60,
In-65, Mo-99, Cs-134, Cs-137, Ce-141, and Ce-144. This 1ist does not mean
that only these nuclides are to be detected and reported. Other peaks
which are measurable and identifiable, together with the above nuclides,
shall also be identified and reported. Nuclides which are below the LLD
for the analyses shall be reported as "less than" the nuclide’s LLD, and
shall not be reported as being present at the LLD level for that nuclide.
The "less than" values shall not be used in the required dose
calculations.
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LIQUID EFFLUENTS - DOSE

2.6 The dose or dose commitment to a MEMBER OF THE PUBLIC from radioactive
materials in liquid effluents released to UNRESTRICTED AREAS shall be

limited as follows:

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

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

APPLICABILITY: At all times.
ACTION:

a. With the calculated dose frem the release of radioactive materials
in Tiquid effluents exceeding any of the above 1imits, prepare and
submit to the Commission, within 30 days, a Special Report
pursuant to Specification 2.14, which includes:

1. Identification of the cause for exceeding the limit(s);

2. Corrective action taken to reduce the release of radioactive
materials in liquid effluents during the remainder of the
current calendar quarter an during the remainder of the
current calendar year so that the dose or dose commitment to a
MEMBER OF THE PUBLIC from this source is less than or equal to
3 mrem total body and less than or equal to 10 mrem to any
organ during the calendar year.

SURVEILLANCE REQUIREMENTS

2.6.1 DOSE CALCULATIONS. Cumulative dose contributions from 1iquid
effluents shall be determined at least once per 31 days.
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GASEOUS EFFLUENTS - DOSE RATE

2l The dose rate at or beyond the SITE BOUMDARY, due to radiocactive
materials released in gaseous effluents, shall be Timited as follows:

Noble gases: less than or equal to 500 mrem/year total body and
less than or equal to 3000 mrem/year to the skin.

lodine-131, Tritium, and radiocactive particulates with half-lives
of greater than 8 days: less than or equal to 1500 mrem/year to
any organ.

APPLICABILITY: At all times

ACTION:

SURVEILLANCE REQUIREMENTS

With dose rate (s) exceeding the above limits, without delay
decrease the dose rate to within the above limit(s). If the dose
r2 e at or beyond the SITE BOUNDARY due to radioactive materials
in gaseous effluents in excess of the above limits is related to a
plant operating characteristic, appropriate corrective measures
(e.g., power reduction, plant shutdown) shall be taken to decrease
the dose rate to within the above limits,

2.7.1 The dose rate due to noble gases in ga:cous effiuents shall be
determined to be within the above limits.

2.7.2 The dose rate due to radioactive materials specified above, other than
noble gases, in gaseous effluents shall be determined to be within the
above 1imits by obtaining representative samples and performing
analyses in accordance with Table 2-6.

. 23 -



TABLE 2-6
RADICACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM

Lower Limit of

Minimum Detection
Sampling Analysis (LLD{
Gaseous Release Type Frequency Frequency Type of Activity Analysis (gCi/m] )2
A. Waste Gas Decay Tank P P
Each Tank Grab tach Tank Principal Gamma Emittersf 1x10-4
Sample
B. Reactor Building P P Principal Gamma Emitters”' 1x10-4
Purge Exhaust Duct Each Purge€ Each Purge
Monitor Grab H-3 1x10-5
(RM-AL) Sample
C. Auxiliary Building MC M Principal Gamma Emittersb.f 1x10-4
and Fuel Handling Grab
Area Exhaust Duct Sample H-3 1x10-6
Monitor (RM-A2)
D. A1l Release Types as Continuous® wd [-131
Listed in A, B, C Charcoal 1x10-12
above Sample
Cont inuous® wd Principal Gamma Emittersf
Particulate (1-131, Others) 1x10-11
Sample
Cont inuous® M Gross Alpha
Composite ix10-11
Particulate
Sample
Continuous® Q Sr-89, Sr-90
Composite 1xio-11
Particulate
Sample
Continuous® Noble Gas Noble Gases
Monitor Gross Beta & Gamma 1x10-6




TABLE 2-6 (Continued)
TABLE NOTATION

The LLD* is the smallest concentration of radioactive material in a
sample that will be detected with 95% probability with 5% probability of
falsely concluding that a blank observation represents a "real" signal.

For a particular measurement system (which may include radiochemical
separation):

4 .66s
LLD .

(E) (V) (2.22x108) (Y) (e-8t)

LLD is the lower Timit of detection as defined above (as microcurie per
unit mass or volume),

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

E is the counting efficiency (as counts per disintegration),

V is the sample size (in units of mass or voiume),

2.22x106 is the number of disintegrations per minute per microcurie,

Y is the fractional radiochemical yield (when applicable),

A is the radioactive decay constant for the particular radionuclide, and

At is the elapsed time between midpoint of sample collection and time of
counting (for plant effluents, not environmental samples).

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

*The LLD is defined as an a priori (before the fact) 1imit representing the
capability of a measurement system and not as an a posteriori (after the fact)
limit for a particular measurement.




TABLE 2-6 (continued)
TABLE NOTATION

Analyses shall also be performed between 2 and 6 hours followin
shutdown, startup or a change in power level exceeding 15% RATED THERMAL
POWER within one hour.

Tritium grat samples shall be taken between 12 and 24 hcurs after
f]ooding the refueling canal and at least once per 7 days thereafter
while the refueling canal is flooded.

Samples shall be changed at least once per 7 days and analyses shall be
completed within 48 hours after changing (or after removal from sampler).
Sampling and analyses shall be performed at least once per 24 hours for
at least 7 days following each shutdown, startup or chan?e in power level
exceeding 15% of RATED THERMAL POWER within one hour, unless the lodine
Monitoring Channels in Radiation Monitors RM-Al and RM-A2 show that the
Radionuclide concentration in the Auxiliary Buildina and Fuel Handling
Area or the Reactor Building Purge Exhaust Ducts wiil iead to a release
which is less than the 10 CFR 20, Appendix B, Table II, Column I limits,
at or beyond the SITE BOUNDARY.

The ratio of the sample flow rate to the sampled stream flow rate shall
be known for the time period covered by each dose or dose rate
calculation made in accordance with the Specifications 2.7, 2.8, and 2.9.

The principal gamma emitters for which the LLD specification applies
exclusively are the following radionuclides: Kr-87, Kr-88, Xe-133, Xe-
133m, Xe-135, and Xe-138 for gaseous emissions and Mn-54, Fe-59, Co-58,
Co-60, Zn-65, Mo-99, (s-134, Cs-137, Ce-14] and Ce-144 for particulate
emissions. This list does not mean that only these nuclides are to be
detected and reported. Other peaks which are measurable and
identifiable, together with the above nuclides, shall also be identified
and reported. Nuclides which are below the LLD for the analyses shall be
reported as "less than" the nuclide’s LLD and shall not be reported as
bein? present at the LLD level for that nuclide. The "less than" values
shall not be used in the required dose calculations.



DOSE-NOBLE GASES

2.8 The air dose at or beyond the SITE BOUNDARY, due to radioactive noble
gases released in gaseous effluents shall be limited to:

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

b. During any calendar year: 1less than or equal to 10 mrad gamma and
less than or equal to 20 mrad beta radiation.

APPLICABILITY: At all times.

ACTION:

a. With the calculated air dose from radioactive noble gases in
gaseous effluents exceeding any of the above limits, prepare and
submit to the Commission, within 30 days, a Special Report,
pursuant to Specification 2.14, which includes:

1) Identification of the cause for exceeding the limit(s).

2) Corrective action taken to reduce the release of radioactive
noble gases in gases effluents during the remainder of the
current calendar quarter and during the remainder of the
current calendar year so that the average dose during the
calendar year is less than or equal to 10 mrad gamma and 20
mrad beta radiation.

SURVEILLANCE REQUIREMENTS

2.8.1 DOSE CALCULATIONS: Cumulative dose contributions for the current
calendar quarter and current calendar year shall be determined at least
once per 31 days.

)



DOSE - JODINE-131, TRITIUM, AND RADIOACTIVE PARTICULATES

The dose to a MEMBER OF THE PUBLIC from lodine-131, Tritium, and
radioactive particulates with half-lives greater than 8 days in gaseous
effluents released from the site to areas at or beyond the SITE
BOUNDARY shall be limited as follows:

a. During any calendar quarter: Jless than or equal tc 7.5 mrem to any
organ, and

During any calendar year: less than or equal to 15 mrem to any
organ.

At all times.

with the calculated dose from the release of lodine-i31, Tritium,
and radioactive particulates with greater than 8 day half-lives, in
gaseous effluents, exceeding any of the above limits, prepare and
submit to the Commission, within 30 days, a Special Report,
pursuant to Specification 2.14, which includes:

1) Identification of the cause for exceeding the limits(s)

2) Corrective action to reduce those releases during the
remainder of the current caiendar quarter and the remainder of
the current calendar year so that the average dose to any
organ is less than or equal to 15 mrem.

SURVEILLANCE REQUIREMENTS

~

2.9.] DOSE CALCULATIONS: Cumulative dose calculations for the current
calendar quarter and current calendar year shall be determined at least
once per 3] days.




TOTAL DOSE

2.10 The calendar year dose or dose commitment to any MEMBER OF THE PUBLIC
due to releases of radioactivity and radiation, from uranium fuel cycfe
sources shall be limited to less than or equal to 25 mrems to the total
body or any organ éexcept the thyroid, which shall be limited to less
than or equal to 75 mrems).

APPLICABILITY: At all times.
ACTION:

a. With the calculated doses from the release of radioactive materials
in 1iquid or gaseous effluents exceeding twice the limits of
Specification 2.6a, 2.6b, 2.8a, 2.8b, 2.9a, or 2.9b, calculations
should be made, which include direct radiation contributions from
the reactor, to determine whether the above limits of Specification
2.10 have been exceeded. If such is the case, prepare and submit
to the Commission within 30 days, pursuant to Specification 2.14, a
Special Report that defines the corrective action to be taken to
reduce subsequent releases to prevent recurrence of exceeding the
above limits and includes the schedule for achieving conformance
with the above limits. This Special Report, as defined in 10 CFR
Part 20.2203, shall includ. .n analysis that estimates the
radiation exposure (dose) to a MEMBER OF THE PUBLIC from uranium
fuel cycle sources, including all effluent pathways and direct
radiation, for the calendar year that includes the release(s)
covered by this report. It shall also describe levels of radiation
and concentrations of radioactive material involved, and the cause
of the exposure levels or concentrations. If the estimated dose(s)
exceeds the above limits, and if the release condition resulting in
violation of 40 CFR Part 190 has not already been corrected, the
Special Report shall include a request for a variance in accordance
with the provisions of 40 CFR Part 190. Submittal of the report is
considered a timely request, and a variance is granted until staff
action on the request is complete.

SURVEILLANCE REQUIREMENTS

2.10.1 QQ§£_§AL§¥#%IlQﬂ§ - Cumulative dose contributions fror liquid and
gaseous effluents shall be determined in accordance wi.h Specifications
6.1, 2.8.1, and 2.9.1.
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RADIOLOGICAL ENVIRONMENTAL MONITORING

2.11

The radiological environmental monitoring program shall be conducted as
specified in Table 2-7.

APPLICABILITY: At all times.

ACTION:

SURVEILLANCE REQUIREMENTS

2.11.1

With the radiological environmental monitoring program not being
conducted as specified in Table 2-7, ?repare and submit to the
Commission, in the Annual Radiological Environmental Operating
Report, a description of the reasons for not conducting the program
as required and the plans for preventing a recurrence.

With the level of radioactivity, resulting from plant effluents, in
an environmental sampling medium exceeding the reporting levels of
Table 2-8 when averaged over any calendar quarter, prepare and
submit to the Commission, within 30 days of obtaining analytical
results from the affected sampling period, a Special Report
pursuant to Specification 2.14, which identifies the cause(s) for
exceeding the 1imit(s) and defines corrective actions to be taken
to reduce radioactive effiuents so that the potential annual dose
to a MEMBER OF THE PUBLIC is less than the calendar year limits of
Specifications 2.7, 2.8, and 2.9. When more than one of the
radionuclides in Table 2-8 are detected in the radionuclides in
Tag;etz—g a;e detected in the sampling medium, this report shall be
submitted if:

iim%t ievei il’ + igmit |evei E?! £ n 288

When radionuclides other than those in Table 2-8 are detected and
are the result of plant effluents, this report shall be submitted
if the potential annual dose to a MEMBER OF THE PUBLIC is greater
than or equal to the calendar year limits of Specifications 2.7
2.8, and 2.9. This report is not requirei if the measured level of
radioactivity was not the result of plant effluents; however, in
such an event, the condition shall be rerorted and described in the
Annual Radiological Environmental Operating Report.

With milk or fresh leafy vegetable sam)les unavailable from one or
ore of the sample locations required ty Table 2-7, identify the
cause of the unavailabilit{ of samples and identify locations for
obtaining reglacement samples in the next Annual Radiological
Environmenta Operatina Report. The locations from which samples
were unavailable may then be deleted from these required by Table
2-7, provided the locations from which the replacement sampies were
obtained are added to the environmental monitoring program as
replacement locations.

The radiological environmental monitoring samples snall be
collected Pursuant to Table 2-7 from the locations given in the
table and Figures 5.1, 5.2, and 5.3 and shall be analyzed pursuant
to the requirements of Tables 2-7 and 2-9.
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TABLE 2-7

OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway

Number of Samples

Sampling/ Type/Frequency of

Location: (47

and/or Sample and Locations Collection Frequency Analysis
1. AIRBORNE One sample each: Continuous sampier/ Radiciodine canister:
Radioiodine and €07, C18, C40, C41, Weekly collection
particulates C46 and Control a) I-131 analysis
Location C47 weekly
Particulate sampler:
a) Gross B at > 24
hours/following
weekly filter
change.
b) Composite gamma
special analysis
(by location)/
quarterly. (Gamma
Spectral Analysis
shall also be
performed on
individual samples
i€ gross beta
activity of any
sample is greater
than 1.0 p Ci/m’
and which is also
greater than ten
times the control
sample activity.
2. DIRECT RADIATION 1) Site Boundary: Continuous Gamma exposure
60, C61, Ce2, placement/Quarterly rate/quarterly
€63, (64, (65, collection
C66, C67, Ce8,
69, C41, C70,
2, €71, €72,
C73
2) Five Miles:
c18, Co3, Co4,
€74, C75, C76,
cos, C77, Co9,
78, Cl14G, COl
79
3) Control



TABLE 2-7 (Continued)

Exposure Pathway Number of Samples Sampling/ Type/Frequency of
and/or Sample and Locations Collection Frequency Analysis
3. WATERBORNE One sample each: Grab sample/Monthly Gamma spectral
Seawater Cl14H, Cl14G Control analysis/monthly

Location C13
Tritium analysis on
each sample or on a
quarterly composite
of monthly samples

Ground water One sample: Grab Gamma spectral and
C40 (Control samp le/semiannual Tritium analysis/each
Location) sample

Drinking water One sample each: Grab Gamma spectral and
co7, Clo, Cig8 (Al sample/quarterly Tritium analysis/each
Control Locations) sample

Shoreline One sample each: Semiannual sample Gamma spectral

sediment Cl14H, C14M, Cl4G analysis/each sample
Control Location
o9

4. INGESTION Fish & One sample each: Quarterly: Gamma spectral

Invertebrates €29, Control Oysters and analysis on edible
Location C30 carnivorous fish portions/each sample

Food Products One sample each: Monthly (when Gamma spectral and
C48a*, (C48b*, available): Sample I-131 analysis/each
Control Location compressed of three sample
47 (3) types of broad

leaf vegetation from
each Tocation

One sample: Cl19 Annual during Gamma spectral
harvest: Citrus analysis/each sample
One sample: (04 Annual during Gamma spectral

harvest: Watermelon analysis/each sample

| * Stations C4Ba and C48b are located near the site boundary for gaseous effluents in the two
sectors which yield the highest historical annual average D/Q values.




Water Airborne Particul;te Fish Milk Food Products
Analysis (pCi/1) or Gases (pCi/m”)  (pCi/Kg, wet) (pCi/1) (pCi/Kg, wet)

H-3 20,000’
Mn-54 1,000 30,000
Fe-59 400 10,000
Co-58 1,000 30,000
Co-60 300 10,000
In-65 300 20,000
Zr-Nb-95'" 400
1-131 g 0.9 3 100
Cs-134 30 10 1,000 60 1,000
Cs-137 50 20 2,000 70 2,000

| ~ Ba-La-140'" 200 300

(a) For drinking water samples. This is 40 CFR Part 141 value. If no drinking water
pathway exists, a value of 30,000 pCi/1 may be used.

(b) An equilibrium mixture of the parent and daughter isotope which contains the
reporting value of the parent isotope.

(c) For drinking water samples only.
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TABLE 2-9
MAXIMUM VALUES FOR THE LOWER LIMITS OF DETECTION (LLD) a2.d

Airborne
Particulate
Water or Gases Fish Milk Food Products Sediment

Analysis (pCi/1) (pCi/m’)  (pCi/Kg, wet) (pCi/1) (pCi, kg, wet) (pCi/Kg, dry)

gross beta 0.C1
3 20000
S4mn 15 130
59 e 30 260
58¢o 15 130
60co 15 130
657 30 260
957r-Nb 15¢
1317 1f 0.079 1 60
134(¢ 15 0.05€ 130 15 60 150
137¢s 18 0.06¢ 150 18 80 180
1408, L a 15¢ 15¢
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TABLE 2-9 (Continued)
TABLE NOTATION

a. The LLD* i< e smallest concentration of radioactive material in a
sample that will be detected with 95% prchability with 5% probability of
falsely concluding that a blank observation represents a "real" signal.

For a particular measurement system (which may include radiochemical
separation):

4.66s,
LLD =
(E) (V) (2.22) (Y) (e"ABY)

Where:

LLD is the lower 1imit of detection as defined above (as picocurie per
unit mass or volume),

sp 1s the standard deviation of the background counting rate or of the
counting rate of a blank sample as appropriate (as counts per minute),

E is the counting efficiency (as counts per disintegration),

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

2.22 is the number of disintegrations per minute per picocurie,

Y is the fractional radiochemical yield (when applicable),

A is the radioactive decay constant for the particular radionuclide, and

At is the elapsed time between environmental collection, or end of the
sample collection period, and time of counting.

Typical values of E, V, ¥, and At shall be used in the calculation.

* The LLD is defined as an a priori (before the fact) 1imit representing the
capability of the measurement system and not as an a posteriori (after the
fact) Timit for a particular measurement. Analyses shall be performed in such
a manner that the stated LLD's will be achieved under routine conditions.
Occasionally, background fluctuations, unavoidable small sample sizes, the
presence of interfering nuclides, or other uncontrollable circumstances may
render these LLD's unachievable. In such cases, the contributing factors
shall pe identified and described in the Annual Radiological Environmental
Operating Report.
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TABLE 2-9 (Continued)
TABLE NOTATIOM

LLD for drinking water. If no drinking water pathway exits, a value of
3000 pCi/1 may be used.

The specified LLD is for an equilibrium mixture of parent and daughter
nuclides which contain 15 pci/1 of the parent nuclide.

Other peaks which are measurable and identifiable, together with the
radionuclides in Table 2.9, shall be identified and reported.

Cs-134, and Cs-137 LLD's apply only to the quarterly composite gamma
spectral analysis, not to analyses of single particulate filters.

LLD for drinking water. If no drinking water pathway exists, the LLD of
gamma isotopic analysis may be used.

LLD for 1-131 applies to a single weekly filter.
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LAND USE CENSUS

2.12 A land use census shall be conducted and shall identify the location
of the nearest milk animal, the nearest residence and the nearest
garden* of greater than 500 square feet producing fresh leafy
vegetables in each of the land based meteorological sectors within a
distance of five miles.

APPLICABILITY: At all times.
ACTION:

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 by Specification 2.9.1, identify the
new location in the next Annual Radiological Environmental
Operating Report.

b. With a land use census identifying a location(s) which yields a
calculated dose or dose commitment (via the same exposure pathway)
which is at least 20% greater than at a location from which
samples are currently heing obtained in accordance with
Specification 2.11, this loc-tion shall be added to the
radiological environmental monitoring program within 30 days. The
new sampling location shall replace the present sampling location,
which has the lower calculated dose or dose commitment (via the
same exposure pathway), after June 30 following this land use
census. Identification of the new location and revisions of the
appropriate figures shall be submitted with the next Radioactive
Effluent Release leport.

* Broad leaf vegetation sampling may be performed at the site boundary in the
direction sector with the highest D/Q in lieu of the garden census.

SURVEILLANCE REQUIREMENTS

2.12.1 The land use census shall be conducted at least once per 12 months
during the growing season by a door-to-door survey, aerial survey, or
by consulting local agriculture authorities, using that information
which will provide adequate results.




INTERLABORATORY COMPARISON PROGRAN

2.13 Analyses shall be performed on radioactive materials supplied as part
of an Interlaboratury Comparison Program which has been approved by
tne Commission. A summary of the results obtained from this program
shall be included in the Annual Radiological Environmental Operating
Report.

APPLICABILITY: At 2all times.
ACTION:
a. With analyses not being performed as required above, report the

corrective actions taken to prevent a recurrence to the Commission
in the Annual Radiological Environmental Operating Report.

SURVEILLANCE REQUIRen 13
2.13.1 No surveillance requirements other than those required by the
Interlaboratory Comparison Program.
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ADMINISTRATIVE CONTROLS

2.

14

SPECIAL REPORTS

Special reports shall be submitted to the Director of the Office of
Inspection and Enforcement, Region II, within the time period specified
for each report. These reports shall be submitted covering the
activities identified below. A separate Licensee Event Report, when
required by 10 CFR 50.73 (a), need not be submitted if the Special
Report meets the requirements of 10 CFR 50.73 (b) in addition to the
requirements of the applicable referenced Specification.

A. Dose due to radioactive materials in liquid effluents in excess of
specified 1imits, Specification 2.6.

B Dose due to noble gas in gaseous efflue.ts in excess of specified
limits. Specification 2.8.

( Total calculated dose due to release of radioactive effluents
exceeding twice the limits of Specifications 2.6a, 2.6b, 2.8a,
2.8b, 2.9a, or 2.9b (required by Specification 2.10).

]
D Dose due to lodine-131, Tritium, and radio:~tive particulates with
greater than eight day half-lives, in gaseous effluents in excess
of specified limits, Specification 2.9.
t Failure to process liquid radwaste, in excess of limits, prior to
release, Specification 2.3.
f Failure to process gaseous radwaste, in excess of limits, prior to Oy
release, Specification 2.4.
G Measured levels of radioactivity in environmental sampling medium
in excess of the reporting level” of Table 2-8, when averaged over
any quarterly sampling period, Specification 2.11.
H Inoperable Mid or High Range Noble Gas Effluent Monitoring
Instrumentation, Specification 2.2. y

Meteorological monitoring channel inoperable for more than 7 days,
Specification 2.15

J. WGDT explosive gas monitoring instrumentation inoperable for more
than 30 days, Specification 2.16.




METEOROLOGICAL INSTRUMENTATION

2.1% The meteorological monitoring instrumentation channels shown in Table
2-10 shall be OPERABLE.

APPLICABILITY: At all times.
ACTION:

a. With one¢ or more required meteorological monitoring channels
inoperable for more than 7 days, prepare and submit a Special
Repnrt to the Commission pursuant to Specification 2.14 within the
next 10 days outlining the cause of the malfunction and the plans
for restoring the channel(s) to OPERABLE status.

SURVEILLANCE REQUIREMENTS
2.15.1 Each of the above meteorological monitoring instrumentation channels
shall be demonstrated OPERABLE by the performance of the CHANNEL

CHECK and CHANNEL CALIBRATION operations at the frequencies shown in
Table 2-11.

- 40 -



INSTRUMENT

]

WIND SPEED
a. Nominal

b. Nominal

Eley

Elev.

WIND DIRECTION

a. Nominal

b. Nominal

Elev,

Elev.

AIR TEMPERATURE

R Nominal

Nominal

Elev

Elev

DELTA T

~
wn

(PN
w




INSTRUMENT

1. WIND SPEED
a. Nominal Elev.

b. Nominal Elev.

2. WIND DIRcCTION
a. Nominal Elev.
b. Nominal Elev.
3. AIR TEMPERATURE -
DELTA T
a. Nominal Elev.

b. Nominal Elev.

175’
33’

178°
33’

1787
33’
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WASTE GAS DECAY TANK - EXPLOSIVE GAS MONITORING INSTRUMENTATION

2.16

The Waste Gas Decay Tanks shall have one hydrogen and one oxygen
monitoring channel OPERABLE.

APPLICABILITY: ODuring WASTE GAS SYSTEM operation.

ACTION:

SURVEILLANCE REQUIREMENTS

2.16.1

a. With the number of OPERABLE channels less than required above,
operation of this system may continue, provided orash <amples are
collected and analyzed:

(1) at least once per 4 hours during degassing operations
(2) at least once per 24 hours during other operations

b. If the affected channel(s) cannot be returned to OPERABLE status
within 30 days, submit a special report to the Commission

pursuant to Specification 2.14 within 30 days describing the
reasons for inoperability and a schedule for corrective action.

The Waste Gas Decay Tank explosive gas monitoring instrumentation
shall be demonstrated operable by performing the CHANNEL CHECK,
CHANNEL FUNCTIONAL TEST, and CHANNEL CALIBRATION at the frequencies
shown in Table 2-12.
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WASTE GAS SYSTEM EXPLOSIVE GAS MONITORING INSTRUMENTATION
SURVEILLANCE REQUIREMENTS

CHANNEL
CHANNEL CHANNEL FUNCT IONAL
INSTRUMENT CHECK CALIBRATION TEST
1. Hydrogen Monitors D Q* M
2. Oxygen Monitors D Q* M

* The CHANNEL CALIBRATION shall include the use of standard gas samples
containing a nominal:

Hydrogen Monitors

a. 1 volume percent hydrogen, balance nitrogen.
b. 4 volume percent hydrogen, balance nitrogen.

Oxygen Monitors

¢. 1 volume percent oxygen, balance nitrogen.
d. 4 volume percent oxygen, balance nitrogen.
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WASTE GAS DECAY TANKS

2.17

The quantity of radioactivity contained in each Waste Gas Decay Tank
shall be limited to less than or equal to 39000 curies (considered as
Xe 133).

APPLICABILITY: At all times.

ACTION:

a. With the quantity of radioactivity in any Waste Gas Decay Tank
exceeding the above limit, immediately suspend all additions of
radioactive material to that tank, and within 48 hours reduce the
tank contents to within its limit.

SURVETLLANCE REQUIREMENTS
L3
2.17.1 The quantity of radioactive material contained in each Waste Gas Decay

Tank shall be determined to be within the limit at Teast once per 7
days whenever radioactive materials are being added to the tank, and
at least once per 24 hours during primary coolant system degassing
operations.
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WASTE GAS DECAY TANK - EXPLOSIVE GAS MIXTURE

2.18 The concentration of oxygen in any Waste Gas Decay Tank shall be
Timited to less than or equal to 2% by volume whenever the
concentration of hydrogen in that Waste Gas Decay Tank is greater than
or equal to 4% by volume.

APPLICABILITY: At all times.
| ACTION:

Whenever the concentration of hydrogen in any Waste Gas Decay Tank is
greater than or equal to 4% by volume, and:

a. The concentration of oxygen in that Waste Gas Decay Tank is
greater than 2% by volume, but less than 4% by volume, without
delay begin to reduce the oxygen concentration to within its
limit,

b. The coencentration of oxygen in that Waste Gas Decay Tank is
greater than or equal to 4% by volume, immediately suspend
additions of waste gas to that Waste Gas Decay Tank and without
delay begin to reduce the oxygen concentration to within its
limit

SURVEILLANCE REQUIREMENTS

2.18.1 The concentrations of hydrogen and oxygen in the in-service Waste Gas
Decay Tank shall be continuously monitored with the hydrogen and
oxygen monitors required OPERABLE by Specification 2.16 or by sampling
in accordance with Specification 2.16 if the hydrogen and/or oxygen
monitors are inoperable.




3.1

3.2

3.3

3.0 SPECIFICATION BASES

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION BASIS

The radioactive liquid effluent instrumentation is provided to
monitor and control, as applicable, the releases of radioactive
materials in liquid effluents during actual or potential releases of
liquid effluents. The alarm/trip setpoints for these instruments
shall be calculated in accordance with the procedures in the OFFSITF
DOSE CALCULATION MANUAL (ODCM) to ensure that the alarm/trip will
occur prior to exceeding the 10 times limits of 10 CFR Part 20. The
OPERABILITY and use of this instrumentation is consistent with the
requirements of General Design Criteria 60, 63 ana 54 of Appendix A
to 10 CFR Part 50.

The radioactive gaseous effluent instrumentation is provided to
monitor and control, as applicable, the releases of radioactive
materials in gaseous effluents during actual or potential releases
of gaseous effluents. The alarm/trip setpoints for these
instruments are calculated in accordance with the procedures in the
OFFSITE DOSE CALCULATION MANUAL (ODCM) to ensure that the alarw/trip
will occur prior to exceeding a Site Boundary dose rate of 500
mrem/year to the total body. The GPERABILITY and use of this
instrumentation is consistent with the requirements of General
Design Criteria 60, 63, and 64 of Appendix A to 10 CFR Part 50.

LIQUID RADWASTE TREATMENT SYSTEM BASIS

The requirement that these systems be used when specified provides
assurance that the releases of radioactive materials in liquid
effluents will be kept "as low as reasonably achievable" (ALARA).
This specification implements the requirements of 10 CFR Part
50.36a, General Design Criterion 60 of Appendix A to 10 CFR Part 50
and the design objective given in Section II1.D of Appendix I to 10
CFR Part 50. The specified 1imits governing the use of appropriate
portions of the liquid radwaste treatment system were specified as a
suitable fraction of the dose design objectives set forth in Section
I1.A of Appendix I, 10 CFR Part 50, for liquid effluents.
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3.5

WASTE GAS SYSTEM BASIS

The requirement that these systems be used when specified provides
reasonable assurance that the releases of radioactive materials in
gaseous effluents will be kept "as low as is reasonable achievable"
(ALARA). This specification implements the requirements of 10 CFR
Part 50.36a, General Design Criterion 60 of Appendix A to 10 CFR
Part 50, and the design objectives given in Section I1.D of Appendix
I to 10 CFR Part 50. The specified limits governing the use of
appropriate portions of the systems were specified as a suitable
fraction of the dose design objectives set forth in Sections II.B
and I1.C of Appendix I, 10 CFR Part 50, for gaseous effluents.

LIQUID EFFLUENTS CONCENTRATION BASIS

This specification is provided to ensure that the concentration of
radioactive materials released in liquid waste effluents to
UNRESTRICTED AREAS will be less than 10 times the effluent
concentration limits (ECLs) specified in 10 CFR Part 20. This
limitation provides additional assurance that the levels of
radioactive materials in bodies of water in UNRESTRICTED AREAS will
result in exposures within the Section I1.A design objectives of
Appendix I, 10 CFR 50, to a MEMBER OF THE PUBIC. The concentration
Timit for Xe-133 was determined by calculating that amount of the
isotope, which if present in water, would give a dose rate of 500
mrem/yr at the surface. Typically, over 90% of the noble gas
released in liquid effluents at CR-3 is Xe-133. The concentration
Timit for all other dissolved or entrained noble gases is based upon
the assumption that Xe-135 is the controlling radioisotope and its
MPC in air (submersion) was converted to an equivalent concentration
in water using the methods described in International Commission on
Radiological Protection (ICRP) Publication 2.
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3.7

LIQUID EFFLUENTS DOSE BASIS

This specification is provided to implement the requirements of
Sections II.A. I11-A and IV.A of Appendix I, 10 CFR Part 50. The
Limiting Condition for Operation implements the guides set forth in
Section II.A of Appendix 1. The ACTION statement provides the
required operating flexibility and at that same time implements the
guides set forth in Section IV.A of Appendix I to assure that the
releases of radioactive material in liquid effluents will be kept
"as Tow as is reasonably achievable" (ALARA). The dose calculations
in the OFFSITE DOSE CALCULATION MANUAL (ODCM) implement the
requirements in Section III.A of Appendix ! that conformance with
the guides of Appendix I be shown by calculational procedures based
on models and data, such that the actual exposure of a MEMBER OF THE
PUBLIC through appropriate pathways is unlikely to be substantially
underestimated. The equations specified in the OFFSITE DOSE
CALCULATIONAL MANUAL (ODCM) for calculating the doses due to the
actual release rates of radioactive materials in liquid effluents
are consistent with the methodology provided in Regulatory Guide
1.109, "Calculation of Annual Doses to Man from Routine Releases of
Reactor Effluents for the Purpose of Evaluating Compliance with 10
CFR Part 50, Appendix I," Revision 1, Cctober 1977 and Regulatory
Guide 1.113, "Estimating Aquatic Dispersion of Effivents from
Accidental and Routine Reactor Releases for the Purpose of
Implementing Appendix I," April 1977.

GASEOUS EFFLUENTS DOSE RATE BASIS

This specification is provided to ensure that the dose at any time
at and beyond the SITE BOUNDARY from gaseous effluents will be
within the annual dose 1imits of 10 CFR Part 20, §§ 20.1 - 20.602.
The annual dose limits are the doses associated with the
concentrations of 10 CFR Part 20, §§ 20.1 - 20.602, Appendix B,
Table I1, Column 1. These limits provide reasonable assurance that
radioactive material discharged in gaseous effluents will not result
in the exposure of a MEMBER OF THE PUBLIC, either within or outside
the SITE BOUNDARY to annual average concentrations exceeding the
limits specified in Appendix B, Table II of 10 CFR Part 20 (10 CFR
Part 20.106(b)(1)). For a MEMBER OF THE PUBLIC who may at time be
within the SITE BOUNDARY, the occupancy of the MEMBER OF THE PUBLIC
will be sufficiently low to compensate for any increase in the
atmospheric diffusion factor above that for the SITE BOUNDARY. The
specified release rate limits restrict, at all times, the
corresponding gamma and beta dose rates above to a MEMBER OF THE
PUBLIC at or beyond the SITE BOUNDARY to less than or equal to 500
mrem/year to the total body or to less than or equal to 3000
mrem/year to the skin. These release rate limits also restrict, at
all times, the corresponding thyrcid dose rate above background to a
child via the inhalaticn pathway to less than or equal to 1500
mrem/year.
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3.8

3.9

GASEOUS EFFLUENTS DOSE NOBLE GASES BASIS

This Specification is provided to implement the requirements of
Sections 11.B, II1.A and IV.A of Appendix I, 10 CFR Part 50. The
Limiting Condition for Operation implements the guides set forth in
Section I11.B of Appendix I. The ACTION statements provide the
required operating flexibility and at the same time implement the
guides set forth in Section IV.A of Appendix I to assure that the
releases of radicactive material in gaseous effluents will be kept
"as low as reasonably achievable" (ALARA). The Surveillance
Requirements implement the requirements in Section II1.A of Appendix
I that conformance with the guides of Appendix I be shown by
calculational procedures based on models and data such that the
actual exposure of a MEMBER OF THE PUBLIC through appropriate
pathways is unlikely to be substantially underestimated. The dose
calculations established for calculating the doses due to the actual
release rates of radioactive noble gases in gaseous effluents are
consistent with the methodology provided in Regulatory Guide 1.109,
“Calculational of Annual Doses to Man from Routine Releases of
Reactor Effluents for the Purpose of Evaluating Compliance with 10
CFR Part 50, Appendix I," Revision 1, October 1977 and Regulatory
Guide 1.111, "Methods for Estimating Atmospheric Transport d
Dispersion of Gaseous Effluents in Routine Releases from | ~ t-Water
Cooled Reactors," Revision 1, July 1977. The equations provided for
determining the air doses at and beyond the SITE BOUNDARY are based
upon the historical average atmospheric conditions.

GASEOUS EFFLUENTS DOSE 1-131, TRITIUM, AND RADIOACTIVE PARTICULATE
BASIS

This specification is provided to implement the requirements of
Sections I1.C, III.A, and IV.A of Appendix I, 10 CFR Part 50. The
Limiting Conditions for Operation are the guides set forth in
Section I11.C of Appendix 1. The ACTION statements provide the
required operating flexibility and at the same time implement the
guides set forth in Section IV.A of Appendix I to assure that the
releases of radioactive materials in gaseous effluent will be kept
"as low as is reasonably achievable" (ALARA). The calculational
methods specified in the Surveillance Requirements implement the
requirements in Section II11.A of Appendix I that conformance with
the guides of Appendix I be shown by calculational procedures based
on models and data, such that the actual exposure of a MEMBER OF THE
PUBLIC through appropriate pathways is unlikely to be substantially
underestimated. The methods for calculating the dose due to the
actual release rates of the subject materials are consistent with
the methodology provided in Regulatory Guide 1.109, "Calculation of
Annual Doses to Man from Routine Releases of Reactor Effluents for
the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix
I," Revision 1, October 1977 and Regulatory Guide 1.111, "Methods
for Estimating Atmospheric Transport and Dispersion of Gaseous
Effluents in Routine Releases from Light-Water-Cooled Reactors,"”
Revision 1, July 1977. These equations also provide for determining
the actual doses based upon the historical average atmospheric
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3.10

conditions. The release rate specifications for lodine-131,
Tritium, and radioactive particulates with half-1ife less than eight
days are dependent on the existing radionuclide pathways to man, in
areas at and beyond the SITE BOUNDARY. The pathways which were
examined in the development of these calculations were: 1)
Individual inhalation of airborne radionuclides, 2) deposition of
radionuclides onto green leaf vegetation with subsequent consumption
by man, 3) deposition onto grassy areas where milk animals and meat
producing animals graze with consumption of the milk and meat by
man, and 4) deposition on the ground with subsequent exposure of
man.

TOTAL DOSE BASIS

This specification is provided to meet the dose limitations of 40
CFR Part 190 that have now been incorporated into 10 CFR Part 20 by
46 FR 18525. The specification requires the preparation and
submittal of a Special Report whenever the calculated doses from
plant radioactive effluents exceed twice the design objective doses
of Appendix I. For sites containing up to 4 reactors, it is highly
unlikely that the resultant dose to a MEMBER OF THE PUBLIC will
exceed the dose limits of 40 CFR Part 190 if the individual reactors
remain within the reporting requirement level. The Special Report
will describe a course of action that should result in the
limitation of the annual dose to a MEMBER OF THE PUBLIC to within
the 40 CFR Part 190 limits. For the purposes cf the Special Report,
it may be assumed that the dose commitment to the MEMBER OF THE
PUBLIC from other uranium fuel cycle sources is negligible, with the
exception that dose contributions from other nuclear fuel cycle
facilities at the same site or within a radius of 8 km must be
considered. If the dose to any MEMBER OF THE PUBLIC is estimated to
exceed the requirements of 40 CFR Part 190, the Special Report with
a request for a variance (provided the release conditions resulting
in violation of 40 CFR Part 190 have not already been corrected), in
accordance with the provisions of 40 CFR part 190.11 and 10 CFR Part
20.405c, is considered to be a timely request and fulfills the
requirements of 40 CFR Part 190 until NRC staff action is completed.
The variance only relates to the limits of 40 CFR Part 190 and does
not apply in any way to the other requirements for dose limitation
of 10 CFR Part 20, as addressed in Specifications 2.5 thru 2.9. An
individual is not considered a MEMBER OF THE PUBLIC during any
period in which he/she is engaged in carrying out any operation that
is part of the nuclear fuel cycle.

"
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3.13

The radiological monitoring program required by this specification
provides measurements of radiation and of radioactive materials in
those exposure pathways and for those radionuclides which lead to
'he highest potential radiation exposures of MEMBER OF THE PUBLIC
resulting from the station operation. This monitoring program
thereby supplements the radiological effluent monitoring -rogram by
verifying that the measurable concentrations of radioactive
materials and levels of radiation are not higher than expected on
the basis of the effluent measurements and modeling of the
environmental exposure pathways. Program changes may be initiated
based on operational experience.

The LLD's required by Table 2-9 are considered optimum for routine
environmental measurements in industrial laboratories. The LLD's
for drinking water meet the requirements of 40 CFR 14].

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM LAND USE CENSUS BASIS

This specification is provided to ensure that changes in the use of
areas at or bayond the SITE BOUNDARY are identified and that
modifications to the monitoring program are made if required by the
results of this census. Adequate information gained from door-to-
door or aerial surveys or through consultation with local
agricultural authorities shall be used. This census satisfies the
requirements of Section IV.B.3 of Appendix I to 10 CFR Part 50.
Restricting the census to gardens of greater than 500 square feet
provides assurance that significant exposure pathways via leafy
vegetables will be identified and monitered since a garden of this
size is the minimum required to produce the quantity (26 kg/year) of
leafy vegetables assumed in Regulatory Guide 1.109 for consumption
by a child. To determine this minimum garden size, the following
assumption were used: 1) that 20% of the garden was used for
growing broad leaf vegetation (i.e., similar to lTettuce and
cabbage), and 2) a vegetation yield of 2 kg/square meter.

The requirement for participation in an Interlaboratory Comparison
Program is provided to ensure that independent checks on the
precision and accuracy of the measurements of radioactive material
in environmental sample matrices are pe.formed as part of the
quality assurance program for environmental monitoring in order to
demonstrate that the results are reasonably valid.
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BASES

3.14 EXPLOSIVE GAS MIXTURE

This specification is provided to ensure that the concentration of potentially
explosive gas mixtures contained in the Waste Gas Decay Tanks is maintained
below the flammability 1imits of hydrogen and oxygen. Maintaining the
concentration of hydrogen and oxygen below their flammability limits provides
assurance that the releases of radioactive materials will be controlled in
conformance with the requirements of General Design Criterion 60 of Appendix A
to 10 CFR Part 50.

3.15 WASTE GAS DECAY TANKS

Restricting the quantity of radicactivity contained in each waste gas decay
tank provides assurance that in the event of a simultaneous uncontrolled
release of all the tanks’ contents, the resulting total body exposure to an
individual at the nearest exclusion area boundary will not exceed 0.5 rem.
This is consistent with FSAR accident analyses.

3.16 WASTE GAS DECAY TANK - EXPLOSIVE GAS MONITORING INSTRUMENTATION

The OPERABILITY of the Waste Gas Decay Tank explosive gas monitoring
instrumentation or the sampling and analysis program required by this
specification provides for the monitoring (and controlling) of potentially
explosive gas mixtures in the Waste Gas Decay Tanks.

3.17 METEOROLOGICAL INSTRUMENTATION

The OPERABILITY of the meteorological instrumentation ensures the sufficient
meteorological data is available for estimating potential radiation doses to
the public as a result of routine or accidental release of radioactive
materials to the atmosphere. This capability is required to evaluate the
needs f?r initiating protective measures to protect the health and safety of
the public.
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PART 11
METHODOLOGIES




SECTION 1.0
RADIOACTIVE EFFLUENT
MONITOR SETPOINTS SPECIFICATIONS



TABLE I - RADIOACTIVE EFFLUENT MONITOR SETPOINTS

SETPOINT _ __WUCLIDE ANAL. _ SETPOINT _ SETPOINT
SPECIFICATION CALCULAT ION ADJUS TMENT
MON1TOR LON] IYPE ** _ FREQ. :
— 1 1.2-1 p
(Noble Gas)

AM-Al

{Noble (

KM Kﬂlr“
(Noble Gas

RM-Al]
{Noble

RM-12
{Gamma )

RM-17
{Gamma )

RM-Al &
RM-A2
(iodine
Channels)

*This monitor is used in conjunction with (or instead of) RM-All to monitor the reiease of the waste gas decay
tanks. Nuclide analysis and setpoint calculation must be performed for this monitor prior to waste gas decay
tank release. At all other times, it is a continuous source monitor and the setpoint is determined weekly.

**For composited sampies the results from the most recently completed analysis are used.




GASEOUS EFFLUENT MONITORS
SETPOINT SPECIFICATION 1.1-1
(Menitors RM-Al, RM-A2 and RM-All)

The dose rate at or beyond the SITE BOUNDARY, due to radioactive materials released in
gaseous effluents, is limited as follows:

Noble Gases - 500 mrem/year (total body)
3000 mrem/year (skin)

1-131, Tritium

and Radioactive 1500 mrem/year (any organ via
particulates with the inhalation pathway.)
greater than 8

day half-lives

The radioactive gaseous effluent monitors (RM-Al, RM-A2 and RM-All) shall have their

alarm/trip setpoints set to ensure that the above total body, noble gas dose rate limit
is not exceeded.
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LIQUID EFFLUENT MONITORS
SETPOINT SPECIFICATION 1.1-2
(Monitors RM-L2, RM-L7)

The concentration of radioactive materials in liquid effluents, released to
UNRESTRICTED AREAS, is limited to 10 times the effluent concentrations specified by
10 CFR 20, for radionuclides other than noble gases. For all dissolved or entrained
noble gases, except Xe-133, the concentration limit is 2E-4 gCi/ml. For Xe-133 the
concentration limit is 1E-3 wCi/ml.

The radioactive 1iquid effluent monitors (RM-L2 and RM-L7) shall have their alarm/trip
setpoints set to ensure that the above gamma emitting concentration Timits are not
exceeded.
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ASEOUS EFFLUENT MONITORS
SETPOINT SPECIFICATION 1.1-3
(lodine Channels in RM-Al and RM-A2)

Sampling and analyses of the Reactor Building Purge Exhaust, and the Auxiliary Building

and Fuel Handling Area Exhaust for radioiodine and other gamma emitters, shall be

performed at least once per 24 hours for at least 7 days following each shutdown,

startup or change in power level exceeding 15% of RATED THERMAL POWER within one hour,

when the Radioiodine concentration in the Auxiliary Building and Fuel Handling Area or

the Reactor Building Purge Exhaust Ducts will lead to a release which is greater than
|

or equal to the 10 CFR 20, Appendix B, Table II, Column I Timits, at or beyond the SIT
BOUNDARY

The iodine monitoring channels in radiation monitors RM-Al and RM-A2 shall have their
alarm setpoints set to alarm when the above radioiodine concentvation limits are
exceeded.




NUCLIDE

NUCLIDE ANALYSIS 1.2-1
REACTOR BUILDING PURGE EXHAUST

SAMPLE SOURCE

o (®) (uci fee)

Mn-54
Fe-59
Co-58
Co-60
In-65 =
Mo-99
Cs-134
Cs-137
Ce-14]
Ce-144

Kr-87
Kr-88
Xe-133
Xe-133mp~
Xe-135
Xe-138

8. lodine 131

L. Tritium

D. Gross Alnha
E. Sr-89
F. Sr-90

A. Principal Gamma Emitter: (a)

Pre-release grad sample for Batch
Type release. Weekly Particulate
Filter Analysis for continuous(c)
type release.

Pre-release grab sample for Batch
type release. Noble Gas monitor
during batch and continuous releases
Grab sample within 2-6 hr. following
startup, shutdown or 15% RTP
change in 1 hr.

Pre-release grab sample for Batch

type release. Weekly charcoal filter
and once per 24 hr for 7 days fellowing
startup shutdown or 15% RTP change

in 1 hr if I1-131 concentration at

site boundary > 10 CFR 20 limit.

Pre-release Grab Sample and within
12-24 hr following flooding of
refueling canal and once per 7 days
while canal is flooded.

Monthly Particulate Filter Composite
Quarterly Particulate Filter Composite

Quarterly Particulate Filter Composite

- 60 -

1x10-4/1x10-11

1x10-4

NA/1 x 10712

1x10°

1x10” 11

1x10” 11
1x10" 11

(a) Other identified Gamma Emitters not listed in this table shall be included in dose
and setpoint calculations.
(b) The first value refers to the LLD for pre-release grab sample; the second value
refers to the LLD for weekly Particulate Filter Analysis.
(c) Reactor Building Purge is considered continuous after a minimum of one Reactor
Building volume has been released on a continuous basis (i.e., first volume is a
batch type).



NUCLIDE

NUCLIDE ANALYSIS 1.2-2

SAMPLE SOURCE

AUXILIARY BUILDING AND FUEL HANDLING AREA EXHAUST

10®) (uci /m)

Mn-54
Fe-59
Co-58
Co-60
In-65 —
Mo-99
Cs-134
Cs-137
Ce-14]
Ce-144

Kr-87
Kr-88
Xe-133 B
Xe-133m
Xe-135
Xe-138

e

B. lodine 131

e Tritium

D. Gross Alpha
E. Sr-89
F. Sr-90

A. Principal Gamma Emitters (a)

Weekly Particulate Filter Analysis.

Monthly Grab Sample and

Continuous Noble Gas monitor.

Grab sample within 2-6 hr following
startup, shutdown or 15% RTP
change in 1 hr.

Weekly Charcoal Filter analysis and orce
per 24 hr for 7 days following startup
shutdown or 15% RTP change in

1 hr if 1-131 concentration at

site boundary > 10 CFR 20 limit.

Monthly Grab Sample and within

12-24 hr following flooding of
refueling canal and once per 7 days
while canal is flooded.

Monthly Particulate Filter Composite
Quarterly Particulate Filter Composite

Quarterly Particulate Filter Composite

1x10-4/1x10-11

1x10-4

1v10” 12

1x10°®

1x10” 11

O'll
0"11

1x1
1x1

(a) Other identified Gamma Emitters not listed in this table shall be included

in dose and setpoint calculations.
(b) The first value refers to the LLD for pre-release grab sample; the second
value refers to the LLD for weekly Particulate Filter Analysis.



NUCLIDE

NUCLIDE ANALYSIS 1.2-3
WASTE FAS DECAY TANKS

SAMPLE SOURCE

o(®) (uci/m)

Principal Gamma Emitters (a)

Mn-54
Fe-59
Co-58
Co-60
In-65 -
Mo-99
Cs-134
Cs-137
Ce-141
Ce-144

L

J

Kr-87
Kr-88
Xe-133 =
Xe-133m
Xe-135
Xe-138

e

Jlodine 131

(a)
(b)

Pre-release Grab sample and Weekly
Particulate Filter Sample from RM-A2

Pre-release Grab sample.

Weekly Charcoal Filter from RM-A2.

1x10-4/1x10-11

1x10-4

1x10” 12

Other identified Gamma Emitters not listed in this table shall be included
in dose and setpoint calculations.
The first value refers to the LLD for pre-release grab sample; the second
value refers to the LLD for weekly Particulate Filter Analysis.
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NUCLIDE ANALYSIS 1.2-4
EVAPORATOR CONDENSATE STORAGE TANKS, LAUNDRY AND SHOWER SUMP TANKS,
SECONDARY DRAIN TANK

(a) Other identified Gamma Emitters not listed in this table shall be included in dose
and setpoint calculations.

NUCLIDE SAMPLE SOURCE LLD(uCi/ml)
A. Principal Gamma Emitters (a)
—
Mn-54
Fe-59
Co-58
Co-60
In-65 - Pre-release Grab Sample 5x10-7
Mo-99 |
Cs-134 '
Cs-137
Ce-141 ]
Ce-144 |
B. lodine 131 Pre-Release Grab Sample lxlO'6 i
C. Dissolved and
Entrained Noble -5
Gases Morthly Grab Sample 1x10
D. Tritium Monthly Composite 1x10°°
E. Gross Alpha Monthly Composite lxl0'7
F. Sr-89 Quarteriy Composite 5x10°8
G. Sr-90 Quarterly Composite 5x10°8
H. Fe-55 Quarterly Composite 1x10°5
i
\
|
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o

NUCLIDE ANALYSIS 1.2-5
SECONDARY DRAIN TANK AND/OR
PLANT CONDENSATE

NUCLIDE SAMPLE SOURCE LLD(uCi/m1)

A. Principal Gamma Emitters (2)

Mn-54
Fe-59
Co-58
Co-60
In-65 = Weekly Composite 5x10-7
Mo-99

Cs-134
Cs-137
Ce-14]
Ce-144

B. lodine 131 Weekly Composite 1x10°8

C. Dissolved and
Entrained Noble

Gases Monthly Grab Sample 1x10'5

Tritium Monthly Composite 1)(10'5

Gross Alpha Monthly Composite lxlo'7

Sr-89 Quarterly Composite 5x10° 5

Sr-90 Quarterly Composite 5x10°8

= B ™" - 9

Fe-55 Quarterly Composite lxlO'6

(a) Other identified Gamma Emitters not listed in this table shall be included in dose
and setpoint calculations.
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I1.

I11.

PRE-RELEASE CALCULATION 1.3-1
GASEOUS RADWASTE RELEASE

INTRODUCTION

Prior to initiating a release of gaseous radwaste, it must be determined that the
concentration of radionuclides to be released, and the flow rates at which they
are released will not cause the dose rate limitations of Specification 1.1-1 to
be exceeded.

INFORMATION REQUIRED

Results of appropriate Nuclide Analysis from Section 1.2

CALCULATIONS

Noble Gas Gamma Emissions

Dose Rate (Total Body) = I (X/Q)K;Q; mrem/yr. (1.1)
Noble Gas Beta Emissions

Dose Rate (Skin) = I (X/Q)Q;(Lj + 1.1M5) mrem/yr. (1.2)
lodine 131, Triti Radioactive Particulat

Dose Rate (I,T,P) = X (X/Q)P;Q; mrem/yr. (1.3)
where:

Ki = The total body dose factor due to gamma emisgions for each identified
noble gas radionuclide, in mrem/yr per pCi/m?. (See Table 4.4-1).

Li = The skin dose factor due to beta emissjons for each identified noble
gas radionuclide, in mrem/yr per uCi/m?. (See Table 4.4-1).

Mj = The air dose factor due to gamma emissions for each identified noble
gas radionuciide, in mrad/yr per #Ci/m® (unit conversion constant of
1.1 mrem/mrad converts air dose to skin dose). (See Table 4.4-1).

Pi = The dose parameter for radionuclides ot:sr than noble gases for the
inhalation pathway, in mrem/yr per pCi/m?. (See Table 4.4-3).

Qi = The release rate of radionuclides, i, in gaseous effluent from

individual release sources, in uCi/sec (per unit, unless otherwise
specified). Q4 = Effluent stream nuclide concentration x flow rate.

5 =



Flow Rates (Variable - based on setpoint needs, nominal or maximum values listed
below. )

Reactor Buiiding Purge Exhaust Duct = 50,000 cfm =
2.4 x 10" cc/sec

Auxiliary Building and_Fuel Handling Area Exhaust Duct =
156,000 cfm = 7.4 x 10" cc/sec

3) Waste Gas Decay Tank Release Line = 50 cfm max =
2.4 x 10" cc/sec

(X/Q) = 2.5 x 107 sec/m”. For all vent releases. The highest calculated
annual average relative concentration for any area at or beyond the
unrestricted area boundary.

In order for a gaseous release to be within the limits of specification 1.1-1, the
Projected Dose Rate Ratio (PDRR) must not exceed 1. The PDRR for each limit is
calculated as follows:

PDRR,, = PDR,. / 500 (1.4)

PDRR., = PDR,, / 3000 (1.5)

PORR .. = PDR,. / 1500 (1.6)
POR,, = Projected Dose Rate to the TOTAL BODY due to noble gas emissions.

PDR,, = Projected Dose Rate to the SKIN due to noble gas emissions.

PDR.. = Projected Dose Rate to any organ due to inhalation of iodine,
tritium and particulates with half-lives greater than 8 days.

500 = The allowable total body dose rate due to noble gas gamma emissions in
mrem/yr.

3000 = The allowable skin dose rate due tc noble gas beta emissions in mrem/yr.

1500 = The allowable organ dose rate in mrem/yr.

Equations 1.1, 1.2, and 1.3 are solved for each release type and release point
currently releasing or awaiting release. If relationships 1.4, 1.5, and 1.6 are
satisfied, the release can be made under the assumed flow rates. If one or more of the
relationships 1.4, 1.5 and 1.6 are not satisfied, action must be taken to reduce the
the radionuclide release rate prior to initiating a release (or to reduce the
radionuclide release rate already in progress).




The following actions are available to reduce the release rates at the three release
points.

1) Waste Cas Decay Tanks

a) Release Valve may be throttled
b) Tank contents may be diluted
c) Release may be delayed for longer decay time.

2) Reactor Building Purge Exhaust Duct

a) Dilution flow may be opened to reduce purge rate while maintaining the
same flow rate.

3) Auxiliary Buildi | Fal et des Ao ik

a) Reduce inlet air supply to areas in Auxiliary Building to reduce
radioactivity source rate to vent.

b) Identify and isolate the sources of radioactive releases intoc the
Auxiliary Building.

Effluent Monitor LLD Determination

The Technical Specification LLD equation of the relationship given below may be used to
calculate a monitor LLD.

4.66 |B
LLD =
STope
B = Average monitor background count rate in cpm.

Siope = Slope of monitor calibration curve in cpm/uCi/ml.




PRE-RELEASE CALCULATION 1.3-2
LIQUID RADWASTE RELEASE

I.  INTRODUCTION

Prior to initiating a release of liquid radwaste, it must be determined that the
concentration of radionuclides to be released and the flow rates at which they will be
released will not lead to a release conceniration greater than the limits of
specification 1.1-2 at the point of discharge.

IT.  INFORMATION REQUIRED

Results of appropriate Nuclide Analysis from Section 1.2

ITT.  CALCULATIONS
Discharge Cyi Cg Cxg-133 Ca Cr Cs Cre D+E
Concentration = 0.1 — + — + 4 — = e 4 e— - —
ECLy; 2E-5 1E-4 ECLy ECLY £CLg ECLFe E
where:
Cyj = The concentration of isotope i, in the gamma spectrum excluding
dissolved or entrained noble gases.
Cg = Total dissolved or entrained noble gas concentration, excluding Xe-133.

CXg-133 = XE-133 concentration.

Cr = Tritium Concentration from most recent analysis.

Ca = Gross alpha concentratior from most recent analysis.

Cs = Sr-89, 90 concentration from most recent analysis.

Cre = Fe-55 concentiation from most recent analysis.

E = Effluent Stream Flow Rate

D = Di}u}ion Stream Flow Rate (Nuclear Services and Decay Heat seawater flow
only

ECL = 10CFR20 Appendix B, effluent concentration limit.

If Discharge Concentration is less than or equal to 1, the discharge may
be initiated. If Discharge Concentration is greater than 1, then
release parameters must be changed to assure that Discharge
Concentration is not greater than 1. Changes include reducing tank
concentration by decay or dilution, reducing the waste stream release
rate, or increasing dilution water flow rate.
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PRE-RELEASE CALCULATION 1.3-3
GASEOUS EFFLUENT IODINE MONITORS

INTRODUCTION

In ordeg to determine the setpoints for these monitors, the following assumptions
are used.

A. The release rate throu?h7the Auxiliary Building and Fuel Handling Area
exhaust duct is 7.4 x 10" cc/sec. (156,000 cfm).

B. The release rate through the Reactor Building Purge Exhaust Duct is 2.4 x 10’
cc/sec (50,000 cfm).

C. A limitless supply of uniformly concentrated I-131 is available to supply the
Exhaust Ducts.

D. The iodine filter has been installed for 8 hours and operating at a constant

flow rate of 472 c¢/sec (1 cfm). Therefore, total flow through the filter
has been 1.36 x 10" cc.

CALCULATIONS

The limiting concentration of lodine in the vent which would result in a
go?%entration equal to the 10 CFR 20 limit at the site boundary is calculated as
ollows:

C = (1.7)

C = The Concentration of Radioiodine in the vent in uCi/cc.

C, = ;2$/10 CFR 20 effluent concentration 1imit for lodine 131, 2 x 10°1°
cc.

F = The duct flow rate: 2.4 X 10’ cc/sec for the Reactor Building Purge
Exhaust Duct and 7.4 x 10° cc/sec for the Auxiliary Building and Fuel
Handling Area Exhaust Duct.

K = Unit conversion constant 1 x 10™° m’/cc

X/Q = The highest calculated annual average concentration fgr any area at or
beyond the unrestricted area boundary 2.5 x 10" sec/m".

Solving egn. 1.7 for the Reactor Building Purge exhaust vent yields:
C, ey = 3-33 x 107 uCi/cc

Sq];éng eqn. 1.7 for the Auxiiiary Building & Fuel Handling Area Exhaust vent
yields:

-6
gy = 1.1 x10° pi/cc
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In order to determine the total quantity of lodine 131 collected on the filter,

the values of C_above are multiplied by the volume assumed to have passed
through the filter

Q, = fkC, (1.8)
where:
Q, = The total quantity of lodine 131 collected on the filter in wCi.
C = The concentration of louine 131 in the vent in wCi/cc.

f = The assumed total volyme of vent atmosphere that has passed through
the filter, 1.36 x 10" cc (1 CFM for 8 hours).

k = The lodine removal efficiency of the filters: 90%
Solving egn. 1.8 for the Reactor Building vent yields:
Q) = 40.8 pCi
Soiving egn. 1.8 for the Auxiliary Building and Fuel Handling Area vent yields:

Q) = 13.5 4

These values are converted to counts per minute for the lodine monitoring
channels through use of the appropriate calibration curve.

- 70 -



Setpoint Calculation 1.4-1
Reactor Building Purge Exhaust Duct Monitor (RM-Al)
(Batch Type Releases)

INTRODUCTION

Following completion of the analyses required by Section 1.2-1 and determination of
re'ease rates and concentration limits in accordance with Section 1.3-1, the monitor
setpoint requires adjustment to ensure that alarm and pathway isolation occur if
nuclide concentration limits are exceeded.

METHODOLOGY

Reactor Building atmosphere is circulated through radiation monitor RM-A6 (containment
atmosphere noble gas monitor) and the count rate is observed. The observed count rate
is correlated tu a corresponding count rate for RM-Al (Reactor Building purge exhaust
duct monitor), and factors are applied to account for background radiation, and the
pressure difference between the detector chambers and exhaust vent. The obtained value
establishes the maximum aliowable setpoint. The alarm/trip setpoint is adjusted to
this or a more conservative value prior to initiating the release. If the
concentration of radionuciides to be released is less than the effluent monitor LLD
"Net CPM" is obtained from the calibration curve by determining the CPM which
corresponds to 2.5E-2 pCi/mi.

CALCULATION
Net CPM x VF  29.9 - V1 (wCi/cc/CPM)ag
RM-A]l Setpoint (CPM) = + Bkg
PDRR 29.9 - V6 (wCi/cc/CPM)Al

where:

Net CPM = The observed RM-A6 count rate, in cpm, less background, or
obtained from the calibration curve.

VF = The vent fraction; that portion of the total plant gaseous
release associated with this vent and discharge type. Value car
be set to a number between 0 and 1. The summation of the vent
fractions of RM-Al and RM-A2 cannot exceed 1.

PDRR = The noble gas gamma emission Projected Dose Rate Ratio
calculated in accordance with Section 1.3. This ratio is the
actual projected dose rate divided by the allowable dose rate
referenced in Section 1.3-1, relationship 1.4.

Ve = The actual gauge vacuum reading at RM-A6 at the time of
sampling.

Vi = The actual or average gauge vacuum reading at RM-Al during

normal operation.

(WCi/cc/CPM)ag = wCi/cc per cpm for RM-A6. This is based on an actual sample or
derived from the calibration curve.
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(wCi/cc/CPM) AL = wpCi/cc per cpm for RM-Al. This is based on an actual sample or
derived from the calibration curve.

Bkg = RM-Al backgrourd count rate in cpm.

o D -5



Setpoint Calculation 1.4-1A
Reactor Building Purge Exhaust Duct Monitor (RM-Al)
(Special Release For Functional Testing of the
Reactor Building Purge System)

INTRODUCTION

Following completion of the analyses required by Section 1.2-1 and determination of
release rates and concentration limits in accordance with Section 1.3-1, the monitor
setpoint requires adjustment to ensure that alarm and pathway isolation occur if
nuclide concentration limits are exceeded.

METHODOLOGY

Auxiliary Building and Fuel Handling Area atmosphere is continuously passed through
radiation monitor RM-A2 and the count rate is observed. The observed count rate is
correlated to a corresponding count rate for RM-Al, and factors are applied to account
for background radiation and the pressure difference between the detector chambers and
exhaust vent. The obtained value establishes the maximum allowable setpoint. The
alarm/trip setpoint is adjusted to this or a more conservative value prior to
initiating the release. If the concentration of radionuclides to be released is less
than the effluent monitor LLD "Net CPM" is obtained from the calibration curve by
determining the CPM which corresponds to 2.5E-2 uCi/ml.

CALCULATION
Net CPM x VF 29.9 - VI  (uCi/cc/CPM)a2
RM-Al Setpoint (CPM) = + Bkg
PDRR 29.9 - V2 (uCi/cc/CPM)ag

where:

Net CPM = The observed RM-A2 count rate, in cpm, less background, or
obtained from the calibration curve.

VF = The vent fraction; that portion of the total plant gaseous
release associated with this vent and discharge type. VF can
be set to a value from 0 and 1. The sum of RM-Al and RM-A2 vent
fractions can not exceed 1.

PDRR = The noble gas gamma emission Projected Dose Rate Ratio
calculated in accordance with Section 1.3. This ratio is the
actual projected dose rate divided by the allowable dose rate
referenced in Section 1.3-1, relationship 1.4.

V2 = The actual gauge vacuum reading at RM-A2 at the time of
sampling.

Vi = The actual or average gauge vacuum reading at RM-Al during

normal operation.
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(wCi/cc/CPM) a2 = pCi/cc per cpm for RM-A2. This is based on an actual sample or
derived from the calibration curve.

(wCi/cc/CPM) a1 =  «Li/cc per cpm for RM-Al. This is based on an actual sample or
crived from the calibration curve.

Bkg = RM-Al background count rate in cpm.
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Setpoint Calculation 1.4-1B
Reactor Building Purge Exhaust Duct Monitor (RM-Al)
(Special Release Following ILRT of
Reactor Building)

INTRODUCTION

Following completion of the analyses required by Section 1.2-1 and determination of
release rates and concentration limits in accordance with Section 1.3-1, the monitor
setpoint requires adjustment to ensure that alarm and pathway isolation occur if
nuclide concentration lTimits are exceeded.

METHODOLOGY

Reactor Building atmosphere is circulated through a sampling apparatus. The Noble gas
sample is analyzed to determine the projected dose rate ratio (PDRR). Net CPM is
obtained from the calibration curve by determining the CPM which corresponds to 2.5E-2
uCi/ml. These values are combined with the monitor background and vent fraction, to
arrive at the monitor setpoint. The obtained value establishes the maximum allowable
setpoint. The alarm/trip setpoint is adjusted to this or a more conservative value
prior to initiating the release.

Shortly, after beginning the purge, new RM-Al alarm/trip setpoints are determined using
the methodology of Setpoint Calculation 1.4-2.

CALCULATION
Net CPM x VF
RM-Al Setpoint (CPM) = —— + Bkg
PDRR

where:

Net CPM = A value derived from RM-Al calibration curve.

VF = The vent fraction; that portion of the total piant gaseous
release associated with this vent and discharge type. VF can
be set to a value from 0 and 1. The sum of RM-Al and RM-A2 vent
fractions can not exceed 1.

PDRR = ]

Bkg = RM-Al background count rate in cpm.
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Setpoint Calculation 1.4-2
Reactor Building Purge Exhaust Duct Monitor (RM-Al)
(Continuous Type Releases)

INTRODUCTION

Following completion of the analyses required by Section 1.2-1 and determination of
release rates and concentration limits in accordance with Section 1.3-1, the monitor
setpoint requires adjustment to ensure that alarm and pathway isolation occur if
nuclide concentration limits are exceeded.

METHODOLOGY

Reactor Building atmosphere is passing through radiation monitor RM-Al during a
continuous type release. Factors are applied to the observed count rate to account for
background radiation and vent fraction. The obtained value establishes the maximum
allowable setpoint. The alarm/trip setpoint is adjusted to this or a more conservative
value weekly during continuous releases. Ii the concentration of radionuclides to be
released is less than the effluent monitor LLD "Net CPM" is obtained from the
calibration curve by determining the CPM which corresponds to 2.5E-2 uCi/ml.

CALCULATION

Net CPM x VF
RM-A]l Setpoint (CPM) = —— + Bkg
PDRR

where:

Net CPM = The observed RM-Al count rate, in cpm, less background, or
obtained from the calibration curve.

VF = The vent fraction; that portion of the total plant gaseous
release associated with this vent and discharge type. Value can
be set to a number between 0 and 1. The summation of the vent
fractions of RM-Al and RM-A2 cannot exceed 1.

PDRR = The noble gas gamma emission Projected Dose Rate Ratio
calculated in accordance with Section 1.3. This ratio is the
actual projected dose rate divided by the allowable dose rate
referenced in Section 1.3-1, relationship 1.4.

Bkg = RM-Al background count rate in cpm.
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Setpoint Calcuiation 1.4-3
Auxiliary Building & Fuel Handling Area Exhaust Monitor (RM-A2)
(Continuous Type Releases)

INTRODUCTION

Following completion of the analyses required by Section 1.2-2 and determination of
release rates and concentration limits in accordance with Section 1.3-1, the monitor
setpoint requires adjustment to ensure that alarm and pathway isolation occur if
nuclide concentration limits are exceeded.

METHODOLOGY

Auxiliary Building and Fuel Handling Area atmosphere is continuously passing through
radiation monitor RM-A2. Factors are appiied to the observed count rate to account for
background radiation and vent fraction. The obtained value establishes the maximum
allowable setpoint. The alarm/trip setpoint is adjusted tc this or a more conservative
value weekly during continuous releases. If the concentration of radionuciides to be
released is less than the effluent monitor LLD "Net CPM" is obtained from the
calibration curve by determining the CPM which corresponds to 8E-3 wCi/ml.

CALCULATION

Net CPM x VF
RM-A2 Setpoints (CPM) = ——— + Bkg
PDRR

where:

Net CPM = The observed RM-A2 count rate, in cpm, less background, or
obtained from the calibration curve.

VF = The vent fraction; that portion of the total plant gaseous
release associated with this vent and discharge type. Value can
be set to a number between 0 and 1. The summation of the vent
fractions of RM-Al and RM-A2 cannot exceed 1.

PDRR = The noble gas gamma emission Projected Dose Rate Ratio
calculated in accordance with Section 1.3. This ratio is the
actual projected dose rate divided by the allowable dose rate
referenced in Section 1.3-1, relationship 1.4.

Bkg = RM-A2 background count rate in cpm.
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Setpoint Calculation 1.4-4
Waste Gas Decay Tank Monitor (RM-All)
(Batch Type Releases)

INTRODUCTION

Following completion of the analyses required by Section 1.2-3 and determination of
release rates and concentration limits in accordance with Section 1.3-1, the monitor
setpoint requires adjustment to ensure that alarm and pathway isolation occur if
nuclide concentration limits are exceeded.

METHODOLOGY

Prior to initiating a Waste Gas Decay Tank release, its contents are drawn through
radiation monitor RM-All and returned to the waste gas header. Factors are applied to
the observed count rate to account for background radiation and vent fraction. The
obtained value establishes the maximum allowable setpoint. The alarm/trip setpoint is
adjusted to this or a more conservative value weekly during continuous releases. If
the concentration of radionuclides to be released is less than the effluent monitor LLD
"Net CPM" is obtained from the calibration curve by determining the CPM which
corresponds to 20 uCi/ml.

CALCULATION
Net CPM x VF x 24.7
RM-All Setpoint (CPM) = + Bkg
PDRR x P

where:

Net CPM = The observed RM-All count rate, in cpm, less background, or
obtained from the calibration curve.

VF = The vent fraction; that portion of the total plant gaseous
release associated with this vent and discharge type. Value is
equal to 0.5.

PORR = The noble gas gamma emission Projected Dose Rate Ratio
calculated in accordance with Section 1.3. This ratio is the
actual projected dose rate divided by the allowable dose rate
referenced in Section 1.3-1, relationship 1.4.

24.7 = The maximum pressure (psia) which RM-All detector chamber should
be subjected to. This corresponds to a flow of 15 CFM from the
release line to the vent.

P = Pressure (psia) in RM-Al]l at time of obtaining net CPM.

Bkg = RM-All background count rate in cpm.

- 78 -



Setpoint Calculation 1.4-5
Plant Discharge Line Monitor (RM-L2)
(Batch Type Releases)

INTRODUCTION

Following completion of the anal{ses required by Section 1.2-4 and determination of
release rates and concentration iimits in accordance with Section 1.3-2, the monitor
set?oint requires adjustment to ensure that alarm and pathway isolation occur if
nuclide concentration limits are exceeded.

METHODOLOGY

Evaporator Condensate Storage Tank or Laundry and Shower Sump Tank contents are
circulated through radiation monitor RM-L2 and returned to the auxiliary building sump
to obtain the actual count rate at RM-L2 for the concentration contained in the tank
for release. The observed count rate is adjusted for release flow, background and
statistical counting variations, particular to this release flow path. The resulting
value is used as the alarm/trip setpoint and RM-L2 is adjusted to this or a more
conservative value prior to initiating the release. If the concentration of
;aﬁignuc]ides to be released is less than the effluent monitor LLD setpoint calculation

CALCULATION

RM-L2 Setpoint (CPM)

[:uii g;? s AF é (§ + E):] + Bkg + 3.3 [Bkg
i X i) X

Net CPM = The observed RM-12 count rate, in cpm, less back-ground, or
obtained from the calibration curve.

where:

AF = Administration Factor to account for error in setpoint
determination. AF = 0.8.

2C3/(10 x ECL;)

The ratio of the actual gamma emitting concentrations
(excluding dissolved and entrained gases) of the tank contents
to be released to 10 times as listed in 10 CFR 20 the Effluent
Concentration Limits (ECL).

3 = The release flow rate of waste to be discharged in gallons per
minute. A maximum flow rate of 100 gpm will be used for the
Evaporator Condensate Storage Tanks and 40 gpm for the Laundry
and Showar Sump Tanks.

D = The dilution flow from the Nuclear Services and Decay Heat Sea
Water system in gallons per minute.

Bkg = RM-L2 background count rate in cpm.

3.3 JBkg = A statistical spread on the background count rate which

represents a 99.95% confidence level on monitor counting. This
factor is included to prevent inadvertent high/trip alarms due
to random counts on the monitor.
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Setpoint Calculation 1.4-6
Turbine Building Basement Discharge Line Monitor (RM-L7)
{Continuous Type Releases)

INTRODUCT ION

The activity released through the Turbine Building Basement Discharge Line Monitor
RM-L7 is analyzed in accordance with Section 1.2-5. The setpoint is a fixed
concentration based on worst case nuclide released at the worst case rate as described
in the Methodology Section below. The monitor setpoint is adjusted to ensure isolation
of the release pathway if nuclide concentration Timits are exceeded.

METHODOL.OEY

The alarm/trip setpoint determination is based on the worst case assumption that [-131
is the only nuclide being discharged. This assumption equates all counts on RM-L7 to
[-13]1 with an ECL of 1E-6 uci/ml. 1-131 has the most conservative ECL of the nuclides
available to this release path and "visible" to RM-L7. The setpoint is based on
assuring 10 ECLs or less of 1-131 in the discharge canal and is determined by deriving
the cpm from the RM-L7 calibration curve which corresponds to a concentration of 1E-5
uci/ml and applying the flow dilution factor, background counts, and statistical
counting variations. The resulting value is used as the alarm/trip setpoint and RM-L7
is adjusted to this or a more conservative value to maintain control on release
conditions.

CALCULATION

CPM x (E + D)
RM-L7 Setpoint (CPM) = 3 + Bkg + 3.3 ]Bkg

where:
CPM = The counts per minute corresponding to 1E-5 uci/ml (10 ECLs I-131)
from the current RM-L7 calibration curve.
E = The maximum release flow rate of water able to be discharged in
gallons per minute.
D = The dilution flow from the Nuclear Services and Decay Heat Sea Water

system in gallons per minute.

Bkg = The background count rate at RM-L7 in cpm.

3.3]Bkg

A statistical spread on the background count rate which represents a
99.95% confidence level on monitor counting. This factor is
included to prevent inadvertent high/trip alarms due to random
counts on the monitor.
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Setpoint Calculation 1.4-7
Turbine Building Bascment Discharge Line Monitor (RM-L7)
(Batch Type Releases)

INTRODUCTION

Following completion of the anal{ses required by Section 1.2-4 and determination of
release rates and concentration limits in accordance with Section 1.3-2, the monitor
setgoint requires adjustment to ensure that alarm and pathway isolation occur if
nuclide concentration limits are exceeded.

METHODOLOGY

Station Drain Tank (SDT-1) contents are circulated through radiation monitor RM-L7 and
returned to the sump to obtain the actual count rate at RM-L7 for the concentration
contained in the tank for release. The observed count rate is adjusted for release
flow, background and statistical counting variations, particular to this release flow
path. The resulting value is used as the alarm/trip setpoint and RM-L7 is adjusted to
this or a more conservative value prior to initiating the release. If the
concentration of radionuclides to be released is less than the effluent monitor LLD use
sctpoint calculation 1.4-8.

CALCULATION

Net CPM x AF x E + D

RM-L7 Setpoint (CPM) B
(Efi;llﬁ X EC[iss x E

+ Bkg + 3.3 [Bkg

where:
Net CPM = The observed RM-L7 count rate, in cpm, Tess background.
AF = Administration Factor to account for error in setpeint

determination. AF = 0.8.
2C4/(10 x ECL4)

The ratio of the actual gamma emitting concentrations
(excluding dissolved and entrained gases) of the tank contents
to be released to 10 times the Effluent Concentration Limits
(ECL) as listed in 10 CFR 20.

£ = The release flow rate of waste to be discharged in gallons per
minute. A maximum flow rate of 600 gpm will be used.
D = The dilution flow from the Nuclear Services and Decay Heat Sea
Water system in gallons per minute.
Bkg = RM-L7 background count rate in cpm.
3.3]Bkg = A statistical spread on the background count rate which

represents a 99.95% confidence level on monitor counting. This
factor is included to prevent inadvertent high/trip alarms due
to random counts on the monitor.
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Setpoint Calculation 1.4-8
Alternate Setpoints Methodclogy for RM-L2 and RM-L7

The following method may be employed to establish an upper bound fixed setpoint for RM-
the setpoint need not be changed unless the monitor response or

L7. Once established,
or there is a significant change in secondary plant

background changes significantly,
activity levels.

This method may also be used to establish setpoints for laundry tanks being released
T'i(ﬂu(_}" RM-1L2. and for low a(_tﬁth) (< monitor LLD) ECSTs.

Setpoint = [(cpm/wCi/ml) x (1E-5 pCi/ml) x DF x RF] + Bkg

The monitor response (slope)

Worst case effluent concentration limit, for major gamma
emitting isotopes in waste stream, multiplied by 10.

The minimum dilutien factor based on maximum tank discharge rate
and minimum RW dilution; 100 for ECSTs & LSSTs; 30 for SDT-1 or
CD releases through RM-L7

Release fraction. RF is that fraction of site liquid releases
allocated to a particular liquid effluent monitor. The sum of
the RFs for each liquid effluent monitor must be < = 1 during
periods of simultaneous releases from liquid effluent discharge
points. During periods when simultaneous discharges are not
made, RF may be set to 1 for each monitor.

Monitor background.




CALCULATION OF INHALATION
PATHWAY DOSE FACTOR (P4)

Pi = K’ (BR) DFA; mrem/year per uCi/m3

where:
K’ = A constant unit of conversion - 106 pCi/uCi
BR = The Breathing Rate of the child age group = 3700 m3/year
DFAj = The maximum organ inhalation dose factor for the child age group for

the ith radionuclide, in mrem/pCi. The total body is considered as
an organ in the selection of DFA.

NOTE: For the inhalation pathway Py = Rj, so values of P; may be taken from
Table 4.4-3.

References:

1) NUREG-0133, Section 5.2.1.1
Regulatory Guide 1.109, Table E-5, and Table E-9




SECTION 2.0

RADIOACTIVE EFFLUENTS

DOSE REDUCTION SPECIFICATIONS




TABLE 11

RADWASTE REDUCTION SYSTEMS - DOSE PROJECTION

DOSE PROJECTION

SYSTEN SPECIFICATION CALCULATION PROJECTION FREQUENCY FLOW DIAGRAM
Waste 2.1-1 2.2-1 M* 2.3-1
Gas
Treatment
Ventilation 2.1-1 2.2-1 M* 2.3-1
txhaust
Treatment
Liquid 2.1-2 2.2-1 M* 2.3-2
Radwaste
Treatment

* When a Radwaste Reduction System is

not available for use.




WASTE REDUCTION SPECIFICATION NO. 2.1-1

The WASTE GAS SYSTEM shall be used, as required, to reduce the radioactivity of
materials in gaseous waste prior to discharge, when projected monthly air doses due to
releases of gaseous effluents from the site to areas at or beyond the SITE BOUNDARY
would exceed:

1) 0.2 mrad gamma/month *
2) 0.4 mrad beta/month *

AND

The VENTILATION EXHAUST TREATMENT SYSTEM shall be used, as required, to reduce the
quantity of radioactive materials in gaseous wa-te prior to discharge, when projected
monthiy air doses due to release of gaseous efiluents from the site to areas at or
beyond the SITE BOUNDARY would exceed:

1) 0.3 mrem to any organ/month *

Doses due to gaseous releases from the site shall be projected at least once per 3i
days.

* The Timits of the 10CFRS0, Appendix I, paragraph Bl criteria were reduced to 1/4
of the monthly portion of the annual 1imit as explained in correspondence among
AIF, Utilities and the NRC dated December 24, 1981.

References:

1) Plant Procedures

¢) Correspondence C.A. Willis (NRC) to S. Pandy (Franklin Research Center) dated
11/20/81 and AIF letter to AIF subcommittee on RETS dated 12/24/81.
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WASTE REDUCTION SPECIFICATION NO. 2.1-2

The LIQUID RADWASTE TREATMENT 5:STEM :hall be used, as required, to reduce radioactive
materials in liquid wastes prior to their discharge, when projected monthly doses due

to liquid effluents discharged to UNRESTRICTED AREAS would exceed the following values:

06 mrem whole body/month *
2 mrem to any organ/month *

0.

Doses due to liguid releases shall be projected at least once per 31 days.

3

limits of the 10CFR50, Appendix I, paragraph A criteria were reduced to 1/4 of
monthly portion of the annual it as explained in correspondence amorg AIF,
lities and the NRC dated 12/24

References

1) Plant Procedures
2 ) Correspondence C.A. Willis (NRC) to S. Pandy (Franklin Research Center) dated
f

1

11/20/81 and AIF letter to AIF subcommittee on RETS dated 12/24/81




DOSE PROJECTION METHODOLOGY 2.2-1
GASEOUS RADMASTE

I. INTRODUCTION

Crystal River Unit 3 operating practices require use of the waste gas system
(Waste Gas Decav Tanks). The normal release paths for gaseous effluents are
via ventilation exhaust treatment systems (HEPA and Charcoal Filters). The
operability of the ventilation exhaust treatment systems is controlled by
Section 2.4 of Part 1 of the ODCM.

As long as these practices and specifications are maintained, the radwaste
reduction requirements of Part I, Section 2 are met, and there is no need to
project doses prior to the release of gaseous radwaste.

IT. CALCULATIONS
Dose projection calculations will be necessary if either system is not available
for use.
31D,
Dp s
NDQ
where:
Dp = Projected Dose (monthly).
D, = Current quarter cumulative dose, including projection for release

under evaluation.
NDQ = Number of days into quarter, where the guarterly periods are:
January 1 through March 31, April 1 *' ough June 30,

July 1 through Septemter 31, October 1 through
December 31.

References:
1) FSAR 5.5.1, 5.5.2
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DOSE PROJECTION METHODOLOGY 2.2-2
LIQUID RADWASTE

Crystal River Unit 3 operating practices require liquid radwastes (except for
Laundry and Shower Sump waste and Secondary Drain Tank waste) to be processed
prior to releasing them to the environment.

As long as these practices are maintained the radwaste reduction requirements of
Section 2.3 of Part | of the ODCM are met, and there is no need to project doses
prior to the release of liquid radwaste.

IT.  CALCULATIGNS

Dose projection calculations will be necessary if there is a malfunction of
14quid radwaste treatment system equipment and liquid radwaste must be released
without prior treatment.

31D,
D =
b * veumnmin
NDQ
where:
Dp = Projected Dose (monthly).
D, = (Current quarter cumulative dose, including projection for release
under evaluation.
NDQ = Number of days into quarter, where the quarterly periods are:
January 1 through March 31, April 1 through June 30,
July 1 through September 31, October 1 through
December 31.
References:

1) ODCM Part I, Section 2.7 and 3.3.
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TOTAL DOSE SPECIFICATION 2.3
(LIQUID AND GASEOUS RELEASES)

The calendar year dose or dose commitment to any member of the public, due to
releases of radioactivity and radiation from uranium fuel cycle sources shall be
limited to less than or equal to 25 mrems to the whole body or any organ, (except
the thyroid which shall be limited to less than or equal to 75 mrems).

This specification is satisfied by meeting specifications 4.1-1, 4.1-2, and 4.1-3.

If doses exceed twice the limits of specifications 4.1-1, 4.1-2, and 4.1-3 then an
analysis shall be performed to confirm continued compliance with 40CFRIS0(b).

References:

1) ODCM Part I, Section 2.10
2) Plant Procedures

3) 40 CFR 190
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SECTION 3.0
RADIOACTIVE EFFLUENTS
SAMPLING SPECIFICATIONS
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TABLE 111
GASEOUS AND LIQUID EFFLUENT REPRESENTATIVE SAMPLING

RELEASE TYPE

REPRESENTATIVE SAMPLING
SOURCE OF EFFLUENT BATCH CONT. METHOD

Evaporator X 3.1-1
Condensate
Storage

Tanks

Laundry and X 3.1-1
Shower Sump

Tanks

Secondary X X 3.1-1, 3.1-2

Drain Tanks

Plant Condensate X e
Waste Gas X 3.1-3
Decay Tanks

Reactor Bldg. X ) 3.1-4
Purge Exhaust

Auxiliary Bldg. X 3.1-4
& Fuel Handling

Area Purge

Exhaust

Reactor Bldg X 3.1-5

with Both Personnel
and tEquipment

Hatches (lpwn
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Representative Sampling Method No. 3.1-1
(Evaporator Condensate Storage Tanks, Laundry & Shower Sump Tanks,
Secondary Drain Tank)

To obtain representative samples from these tanks, the contents of the tank te
sampled will be recirculated through two contained volumes and a grab sample \* ' be
collected upon completion. No additions of liquid waste will be made to this liix
until completion of the release.

Representative Sampling Method No. 3.1-2
(Secondary Drain Tank and/or Plant Condensate)

A representative sample may be obtained via grab sample of the Turbine Buildin_ :nmg
or the Secondary Drain Tank, Plant Condensate, or from the release compositor.

Representative Sampling Method No. 3.1-3
(Waste Gas Decay Tank)

Representative gas, iodine, and particulate samples are drawn from the waste gas decay
tank sample lines.

No additicns of waste gas i: a«ilowed into a tank following sampling until the release
has been completed.

Representative Sampling Method No. 3.1-4
(Reactor Building & Auxiliary Building & Fuel Handling Area Exhaust)

Representative gas, iodine, particulate and tritium samples are taken from these ducts
at the location of the radiation monitors. The sample for the Reactor Building Purge
Duct is taken form radiation monitor RM-A6 prior to a purge and is drawn from
radiation monitor RM-Al during a purge. The sample for the Auxiliary Building and
Fuel Handling Area Exhaust Duct is drawn from RM-A2 during venting since this is a
continuous release pathway.

If sampies cannot be obtained from the ducts of the Reactor or Auxiliary Building,
samples can be obtained from areas of these buildings that are considered to be
representative of the radionuclide concentrations present throughout the respective
buildings. Sampling times and volumes should be established to assure the LLD Limits
of Sections 1.2 and 4.2 for the radionuclides can be met.
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Representative Sampling Method No. 3.1-5
(Reactor Building With Personnel And Equipment Hatch Opened)

The following conditions should be satisfied prior to having the RB personael
hatch and equipment hatches opened at the same time:

o

The Reactor Building purge exhaust fans are operational and the make-up
fans are shut down;

The initial purge must run for at least 2 days at 30,000 SCFM.

The Reactor Coolant System is degassed and depressurized;

The Reactor Building recirculation system is cont.quously monitored by
RM-A6 (all channels); or air samples are taken daily cn each elevation of
the Reactor Building;

A particulate sampler is installed and operating on the Reactor Building
refueling floor;

Air samples are taken as jobs in the Reactor Building necessitates (i.e.,
jobs that risk increasing the particulate, iodine, or gaseous
concentrations of radionuclides in the Reactor Building);

NOTE

If the purge exhaust fans must be shut down, then either the personnel
hatch or equipment hatch openings must be closed (e.g., temporary door
installed in the personnel hatch).

Representative Sampling Method No. 3.1-6
(Reactor Building During Integrated Leak Rate Test)

Due to building overpressure, prepurge samples cannot be taken from RM-A6.
Representative gas, iodine, particulate and tritium samples may be obtained
from the Intermediate Building containment sampling apparatus or the
Post-Accident Sampling System.

Reference: Telecon-FPC (Dan Green, Dan Wilder) to NRC (Charles Willis) dated
03/15/85 at 0930: Subject: Personnel and Equipment Hatch Openings.
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SECTION 4.0
RADIOACTIVE EFFLUENTS
DOSE CALCULATIONAL SPECIFICATIONS
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TABLE IV  CUMULATIVE DOSE CALCULATION
DOSE NUCLIDE CALCULATION DOSE

PATHWAY SPECIFICATION ARALYSIS METHODOLOGY FACTORS
Noble Gases 4.1-1 4.2-1, 4.2-2 4.3-1 4.4-]

4.2-3
Radicicdines,
Radicactive
Particulates 4.1-2 4.2-1, 4.2-2 4.3-2 4.4-2 to 4.4-16
Radionuclides 4.2-3
other than
Noble Gases
Liquid Effluents 4.1-3 4.2-4, 4.2-5 4.3-3 4.4-17



DOSE SPECIFICATION 4.1-1
(NOBLE GASES)

The air dose at or beyond the SITE BOUNDARY due to radioactive noble gases
released in gaseous effluents shall be Timited as follows:

1) During any calendar quarter, < 5 mrad gamma, and < 10 mrad beta
radiation.

2) During any calendar year, < 10 mrad gamma, and < 20 mrad beta
radiation.

Cumulative dose contributions for the current calendar quarter and current
calendar year shall be determined at least once per 31 days.

References:

1) ODCM Part I, Section 2.8

- 99 -



DOSE SPECIFICATION 4.1-2
(RADIOIODINE & PARTICULATES)

The dose to a MEMBER OF THE PUBLIC from Iodine-131, Tritium and radioactive
particulates with half lives of greater than 8 days in gaseous effluents
released from the site to areas at or beyond the SITE BOUNDARY shall be
limited as follows:

1) During any calendar quarter, < 7.5 mrem to any organ.
2) During any calendar year, < 15 mrem to any organ.

Cumulative dose calculations for the current calendar gquarter and current
calendar year shall be determined at least once per 31 days.

References:
1) ODCM Part I, Section 2.9
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The dose or dose commitment to a MEMBER OF THE PUBLIC from radicactive
materials in liquid effluents released to UNRESTRICTED AREAS shall be Timited

DOSE SPECIFICATION 4.1-3
(LIQUID EFFLUENTS)

as follows:

1)
2)
3)
4)

Cumulative dose contributions from liquid effluents shall be determined at

During any calendar guarter, < 1.5 mrem total body.
During any calendar quarter, < 5 mrem any organ.
During any calendar year, < 3 mrem total body.

During any calendar year, < 10 mrem any organ.

least once per 31 days.

References:
1) ODCM Part I, Section 2.6
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NUCLIDE ANALYSIS 4.2-1
REACTOR BUILDING PURGE EXHAUST

NUCLIDE SAMPLE SOURCE Lo ®) uei /m)
A Principal Gamma itte (3)
; cipal Gamma Emitters
Mn-54
Fe-59
Co-58 Batch release particulate filter
Co-60 for Batch Releases. Weekly )
In-65 =~ Particulate Filter Analysis for 1x10-4/1x10-11
Mo-99 ntinuous(c) type release.
Cs-134
Cs-137
Ce-141
Ce-144
-
Kr-87 Pre-release grib sample for Batch
Kr-88 type release. Weekly grab sample 1x10-4
Xe-133 B for continuous type release.
Xe-133m
Xe-135
Xe-138
B lodine 131 Batch release charcoal filter for NA/1 x 10 12

Batch Releases. Weekly charcoal
filter for continuous releases.

) 6
( Tritium Pre-release Grab Sample. 1x107"
' ‘ ' : ; . 11
D Gross Alpha Monthly Particulate Filter Composite 1x10
Sk o ; L " = : caa~il
t r-89 Quarterly Particulate Filter Composite 1x10
t N 1) 3 3 Y r 1 ".]
f Sr-90 Quarteriy Particulate Filter Composite I1x10°°

(a) Other identified Gamma Emitters not listed in this table shail be included in
dose calculations.
(b) The first value refers to the LLD for pre-release grab sample; the second value
refers to the LLD for weekly Particulate Filter Analysis.
(c) Reactor Building Purge is considered continuous after minimum of one Reactor
Building volumes have been released on a continuous basis (i.e., first one volume

a batch type e




NUCLIDE ANALYSIS 4.2-2
AUXILIARY BUILDING AND FUEL HANDLING AREA EXHAUST

NUCL IDE SAMPLE SOURCE Lo ®) (uci m1)
(a)

A. Principal Gamma Emitters

Mn-54
Fe-59
Co-58 Weekly Particulate Filter Analysis.
Co-60
In-65 1x10-4/1x10-11
Mo-99
Cs-134
Cs-137
Ce-141
Ce-144

Kr-87 Monthly Grab Sample.
Kr-88
Xe-133
Xe-133m
Xe-135

Xe-lBBJ

0'12
6

lodine 13] Weekly Charcoal Filter Analysis. Ix1
Tritium Monthly Grab Sample. 1x10°
Gross Alpha Monthly Particulate rilter Composite lxlO'll
Sr-89 Quarterly Particul. te Filter Composite 1x10° 1

Sr-90 Quarterly Particulate Filter Composite 1x10711

(a) Other identified Gamma Emitters not listed in this table shall be included in
dose calculations.
(b) The first value refers to the LLD for pre-release grab sample; the second value
refers to the LLD for weekly Particulate Filter Analysis.




NUCLIDE ANALYSIS 4.2-3
WASTE GAS DECAY TANKS

NUCL IDE SAMPLE SOURCE Lo (®) (et /)

A. Principal Gamma Emitters (a)

Mn-54

Fe-59
Co-58
Co-60
In-65
Mo-99 Weekly Particulate Filter sample (from RM-A2)  1x10-4/1x10-1!
Cs-134
Cs-137
Ce-141

—

Ce-144
Kr-87
Kr-88
Xe-133 Pre-release Grab sample 1x10-4
Xe-133m
Xe-135
Xe-138

B. lodine 131 Weekly Charcoal Filter (from RM-A2) 1x10™12

(a) Other identified Gamma Emitters not listed in this table shall be included in
dose and setpoint calculations.

(b) The first value refers to the LLD for pre-release grab sample; the second value
refers to the LLD for weekly Particulate Filter Analysis.
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NUCLIDE ANALYSIS 4.2-4
EVAPORATOR CONDENSATE STORAGE TANKS, LAUNDRY AND SHOWER SUMP TANKS,
SECONDARY DRAIN TANK

NUCLIDE SAMPLE SOURCE LLD(uCi/ml)

A. Principal Gamma Emitters (2)
Mn-54
Fe-59
Co-58
Co-60
In-65 P~ Pre-release Grab Sample 5x10-7
Mo-99
Cs-134
Cs-137
Ce-141
Ce-144

B. lodine 131 Pre-Release Grab Sample 1x10°8

C. Dissolved and
Entrained Noble

Gases Monthly Grab Sample 11073
D. Tritium Monthly Composite lxlO'5
E. Gross Alpha Monthly Composite 1x10”7
F. Sr-89 Quarterly Composite 5x10°8
G. Sr-90 Quarterly Composite 5x10°8
H. Fe-55 Quarterly Composite 1x1078

(a) Other identified Gamma Emitters not listed in this table shall be included in dose
calculations.
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NUCLIDE ANALYSIS 4.2-5
SECONDARY DRAIN TAKK AND/OR
PLANT CONDENSATE

NUCLIDE SAMPLE SOURCE LLD(uCi/m1)

A. Principal Gamma Emitters (a)
e

Mn-54
Fe-59
Co-58
Co-60
In-65 P~ Weekly Composite 5x10-7
Mo-99

Cs-134
Cs-137
Ce-14]
Ce-144

B. lodine 131 Weekly Composite 1x10°®

C. Dissolved and
Entrained Noble

Gases Monthly Grab Sample 1x10°°
D. Tritium Monthly Composite 1x107°
E. Gross Alpha Monthly Composite 1x10”7
F. Sr-89 Quarterly Composite 5x10°8
G. Sr-90 Quarterly Composite 5x10°8
H. Fe-55 Quarterly Composite lxlo'6

(a) Other identificd Gamma Emitters not listed in this table shall be included in dose
calculations.
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DOSE CALCULATION 4.3-1
(NOBLE GAS)

The air dose at or beyond the SITE BOUNDARY due to noble gases released in
gaseous effluents is calculated as follows:

Dy = 3.17 x 10°% 5 M (x/Q)0, mrad
Dg = 3.17 x 10" g N (X/Q)Q, mrad
where:

Dy = The air dose at or beyond the SITE BOUNDAR" due to gamma
emissions from noble gases in gaseous effiuents in
mrad/time period.

Dg = The air dose at or beyond the SITE BOUNDARY due to beta

emissions from noble gases in gaseous effluents in
mrad/time period.

3.17x 108 - The number of years in one second, yr/sec.

M The air dose factor due to gamma emissions for each
ident;fied noble gas radionuclide, in mrad/year per
uCi/m".

N B The air dose factor due to beta emissions for each
identified noble gas radionuclide, in mrad/year per
uCi/m.

X/Q B The highest calculated annual average relative
concentration for ageas at or beyond the UNRESTRICTED AREA
Boundary, 2.5 x 10°° sec/m".

qQ, = Total pCi of isotope i released during the calendar
quarter or calendar year, as appropriate.
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DOSE CALCULATION 4.3-2
(RADICIODINES & PARTICULATES)

The dose to an individual at or beyond the SITE BOUNDARY due to lodine-131,
Tritium and radioactive particulates with half lives of greater than 8 days is
calculated as follows:

D=3.17x 1082wy,

The radiation dose to an individual at or be: d the
UNRESTRICTED AREA BOUNDARY, in mrem.

The dose factor for each identified radionuclideg i, in
mz(mrem/year) per uCi/sec or mrem/year per uCi/m".

X/Q for inhalation pathway, 2.5 x 168 sec/m’e at the site
boundary and 7.5 x 107" sec/m” at the critical receptor.

D/Q for fuod and ground plane Bathway. 1.9 x 1o‘°m'2 at the
site boundary and 5.7 x 107" m“ at the critical receptor.

Total uCi of isotope i released during the calendir guarter
or calendar year, as appropriate.

The number of years in one second, yr/sec.

where:
D -
R, -
W =
W -
Q, -
3.17 x 1078 -
Reference:

NUREG 0133, Section 5.3.1

FSAR, Table 2-20
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DOSE CALCULATION 4.3-3
(LIQUID EFFLUENTS)

The dose or dose commitment to a MEMBER OF THE PUBLIC from radioactive
materials in liquid effluents released to UNRESTRICTED AREAS is calculated as

follows:
D= % [Ai’ E thCiFk :]
where:
D = The cumulative dose commitment to the total body or any organ,
T, from the liquid effluents for the total time period Ity in
mrem.,

ty = The length of the kth time period over which Cik is averaged for
all liquid releases, in hours.

“w " The average concentration of radionuclide, i, in undiluted
liquid effluent during time period tg from any liquid release,
in #Ci/ml.

Ajg = The site related ingestion dose commitment factor to the total
body or any organ for each identified principal gamma and beta
emitter as shown in Table 4.4-17 of this manual, in mrem-ml per
hour-uCi.

k = Waste reiease flowrate (Waste flow rate + Dilution flow rate)*

Dilution flowrate is the sum of available circulating water and
Nuclear Services and Decay Heat Seawater flow - Units | and 2
circulating water flow may be included.

References:

1) NUREG 0133, Section 4.3.
2) *Telecon/Meeting Summary with C. Willis (USNRC) dated 01/16/85 regarding
Fk
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TABLE 4.4-]

SURE TO A SEMI-INFINITE CLOUD OF NOBLE GASES

Nuclide  p-Air * (DFif) p-skin . (DFSi) y-Air Tgon") v-Body e (DFB1i)
83m 2.88E+2 1.93E+1 7.56E-2
46E+3 .23E43 1.17E+3
34E+3 T2E+] 1.61E+1
). 7343
(37E43
01E+4
7. 29E+3
76E+2
94 +2

3.06E+2

11E+42
.86E+3
.22E+4
.13E+3
2.69E+3




CALCULATION OF INHALATION
PATHWAY DOSE FACTOR (Rj)

Ri = K’ (BR) DFA; mrem/year per uCi/m3

where:
K’ = A constant unit of conversion - 106 pCi/uCi
BR = The Breathing Rate of the represented age group:

1400 m3/yr - infant
3700 m3/yr - child
8000 m3/yr - teen
8000 m3/yr - adult

DFA; = The maximum crgan inhalation dose factor for the
represented age group for the ith radionuclide, in
mrem/pCi.

References:

1) NUREG-0133, Section 5.3.1.1
2) Regulatory Guide 1.109, Table E-5, and Tables £-7 through E-10
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TABLE 4.4-2
Inhalation Dose Factors - Infant

Nuclide  Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 6.47E2 6.47E2 6.47E2 6.47E2 6.47E2 6.47E2 6.47E2
Cr-51 ND ND 8.95E1 1.32€1 1.32E1 1.28E4 3.57E2
Mn-54 ND 2.53E4 4.98E3 4.98E3 4.98E3 9.95E5 7.06E3
Fe-55 1.97E4 1.17¢4 3.33E3 ND ND 8.69E4 1.09€3
Fe-59 1.36E4 2.35E4 9.48E3 ND ND 1.02E6 2.48E4
Co-58 ND 1.22E3 1.82E3 ND ND 7.77€5 1.11€4
Co-60 ND 8.02E3 1.18E4 ND ND 4.51E6 3.19¢4
Ni-63 3.39E5 2.04E4 1.16E4 ND ND 2.09ES 2.42E3
In-65 1.93E4 6.26E4 3.11E4 ND 3.25E4 6.47E5 5.14E4
Rb-86 ND 1.90E5 8.82E4 ND ND ND 3.04E3
Sr-89 3.98E5 ND 1.14E4 ND ND 2.03E6 6.40E4
Sr-90 4.09E7 ND 2.59E6 ND ND 1.12€7 1.31E5
Y-91 5.88ES ND 1.57E4 ND ND 2.45E6 7.07E4
Ir-95 1.15E5 2.79E4 2.03E4 ND 3.11E4 1.75E6 2.17E4
Nb-95 1.57E4 6.43E3 3.78E3 ND 4.72E3 4.79ES 1.27¢E4
Ru-103 2.02E3 ND 6.79E2 ND 4.24E3 5.52E% 1.61E4
Ru-106 8.68E4 ND 1.09E4 ND 1.07ES 1.16E7 1.64E5
Ag-110m 9.98E3 7.22E3 5.00E3 ND 1.09¢E4 3.67E6 3.30E4
Te-125m 4.76E3 1.99E3 6.58E2 1.62E3 ND 4.47E5 1.29E4
Te-127m 1.67E4 €.90E3 2.07E3 4.87E3 3.75E4 1.31E6 2.73E4
Te-129m 1.41E4 6.09E3 2.23E3 5.47E3 3.18E4 1.68E6 6.90E4
[-131 3.79E4 4. 44E4 1.96E4 1.48E7 5.18E4 ND 1.06E3
Cs-134 3.96E5 7.03E5 7.45E4 ND 1.90E5 7.97E4 1.33E3
Cs-136 4 .83E4 1.35E5 5.29E4 ND 5.64E4 1.18E4 1.43E3
Cs-137 5.49E5 6.12E5 4.55E4 ND 1.72€5 7.13E4 1.33€3
Ba-140 5.60E4 5.60E1 2.90E3 ND 1.34E1 1.60E6 3.84E4
Ce-141 2.77E4 1.67E4 1.99E3 ND 5.25E3 5.17E5 2.16E4
Ce-144 3.19E6 1.21E6 1.76E5 ND 5.38E5 9.84E6 1.48E5
Pr-143 1.40E4 5.24E3 6.99E2 ND J.97E3 4.33E5 3.72E4
Nd-147 7.94¢E3 8.13E3 5.00E2 ND 3.15E3 3.22E5 3.12E4
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TABLE 4.4-3
Inhalation Dose Factors - Child
T. Body Thyroid

1.12E3 1.12E3
1.54¢E2 8.55E)
S ND
7 ND
ND
ND
ND
ND
ND
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TABLE 4.4-4
Inhalation Dose Factors - Teen

Muclide  Bone Liver T. Body Thyroid Kidney Lung GI-LLT

H-3 1.27€E3 1.27E3 1.27E3 1.27E3 1.27E3 1.27E3 1.27E3
Cr-51 ND ND 1.35¢k2 7.49E1 3.07E1 2.09E4 3.00E3
Mn-54 ND 1.70€E0 8.40E3 ND 1.27E4 1.98E6 6.68E4
Fe-55 3.34E4 2.38E4 5.54E3 ND ND 1.24E5 6.39E3
Fe-59 1.59E4 3.70E4 1.43E4 ND ND 1.53E6 1.78E5
Co-58 ND 2.07€3 2.78E3 ND ND 1.34E6 9.52E4
Co-60 ND 1.51E4 1.98E4 ND ND 8.72E6 2.59E5
Ni-63 5.80ES 4.34E4 1.98E4 ND ND 3.07E5 1.42E4
In-65 3.86E4 1.34E5 6.24E4 ND 8.64E4 1.24E6 4.66E4
Rb-86 ND 1.90E5 8.40E4 ND ND ND 1.77E4
Sr-89 4.34E5 ND 1.25E4 ND ND 2.42E6 3.71E5
Sr-90 1.08E8 ND 6.68E6 ND ND 1.65E7 7.65E5
Y-91 6.61E5 ND 1.77E4 ND ND 2.94E6 4.09E5
Ir-95 1.48E5 4.58E4 3.15E4 ND 6.74E4 2.69E6 1.49E5
Nb-95 1.86E4 1.03E4 5.66E3 ND 1.00E4 7.51E5 9.68E4
Ru-103 2.10E3 ND 8.96E3 ND 7.43E3 7.83E5 1.09E5
Ru-106 9.84E4 ND 1.24E4 ND 1.90ES 1.61€7 9.60E5
Ag-110m 1.38E4 1.31E4 7.99€E3 ND 2.50E4 6.75E6 2.73E5
Te-125m 4.88E3 2.24E3 6.67E2 1.40E3 ND 5.36E5 7.50E4
Te-127m 1.80E4 8.16E3 2.18E3 4.38E3 6.54E4 1.66E6 1.59€E5
Te-129m 1.39E4 6.58E3 2.25E3 4 .58E3 5.19E4 1.98E6 4 .05E5
[-131 3.54E4 4.91E4 2.64E4 1.46E7 8.40E4 ND 6.49E3
Cs-134 5.02E5 1.13E6 5.49E5 ND 3.75E5 1.46E5 9.76E3
(s-136 5.15E4 1.94E5 1.37E5 ND 1.10E5 1.78E4 1.09E4
Cs-137 6.70E5 8.48E5 3.11E5 ND 3.04E5 1.21E5 8.48E3
Ba-140 5.47E4 6.70E1 3.52E3 ND 2.28E1 2.03E6 2.29E5
Ce-141 2.84E4 1.90E4 2.17E3 ND 8.88E3 6.14E5 1.26E5
Ce-144 4.89E6 2.02E6 2.62E5 ND 1.21E6 1.34E7 8.64E5
Pr-143 1.34E4 5.31E2 6.62E2 ND 3.09E3 4.83E5 2.14E5
Nd-147 7.86E3 8.56E3 5.13E2 ND 5.02E3 3.72E5 1.82E5
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TABLE 4.4-5
Inhalation Dose Factors - Adult
Nuclide  Bone Liver_ T. Body Thyroid Kidney Lung GI-LLI
H-3 1.26E3 |.26F3 1.26E3 1.26E3 1.26E3 1.26E3 ]

Cr-51 ND ND ]1.00E2 5.95E1] 2.28E1 1.44F4 3.32E3
Mn-54 ND 3.96E4 6.30E3 ND 9.84E3 1.4GE6 7.74E4
Fe-55 2.46E4 1.70E4 3.94E3 ND ND 7.21E4 6.03E3

Fe-5 1.18E4 2.78E4 ]1.06E4 ND ND 1.02E6 1.88ES
Co-.8 ND 1.58E3 2.07E3 ND ND 9.28BES 1.06ES
Co-60 N( 1.15E4 1.48E4 ND ND 5.97E6 2.85E5
Ni-63 4.32E5 3.14E4 .45E4 ND ND 1.78ES 1.34E4
In-65 3.24¢t4 1.03E5 .66E4 ND 6.90E4 8.64E5 .34E4

.90E4 ND ND ND

.72E3 ND ND .4E6
. 10E6
.24E4

.66LE4
.5ES

Rb-86 ND 1.35E5

—

N O ! &5 -
~J w — on

.33E4 1.
hb-95 l.4]1E4 76E3 4.21E3 ND 7.74E3 5.05E5 1.04E5
Ru-103 1.53E3 ND 6.58E2 ND 5.83E3 5.05E5 1.10ES
Ru-106 6.91E4 ND 8.72E3 ND 1.34E5 9.36E6 9.12E5
Ag-110m 1.08E4 1.00E4 5.94E3 NI 1.97E4 4.63E6 3.02E5
Te-125m 3.42E3 1.58E3 4.67E2 1.05E3 1.24E4 3.14E5 7.06E4
Te-127m 1.26E4 5.77E3 1.57E3 3.29E3 4.58E4 9.60E5 1.50E¢
Te-129m 9.76E3 4.67E3 1.58E3 3.44E3 3.66E4 1.16EE 3.83E5
[-131 2.52E4 3.58E4 2.05E4 1.19E7 6.13t4 ND 6.28E3
(s-134 3.73E5 8.48ES 7.28E5 ND 2.87E5 9.76E4 1.04E4
Cs-136 3.90E4 ].46E5 1.10E5 ND 8.56E4 1.20E4 1.17E4
Cs-137 §.78ES 6.21E5 4.28E5 ND 2.22E5 7.52E4 8.40E3
Ba-140 3.90E4 4.90E] 2.57E3 ND 1.67E1 1.27E6 2.18ES
Ce-14] 1.99E4 1.35E4 1.53E3 ND 6.26E3 3.62E5 1.20E5
Ce-144 3.43E6 1.43E6 1.84E5 ND 8.48E5 7.78E6 8.16E5
Pr-143 9.36E3 3.75E3 §.64E2 ND 2.16t3 2.81E5 2.00ES
Nd-147 5.27E3 6.10E3 3.65E2 ND 3.56E3 2.21E5 1.73E5




Calculation of Ingestion Dose Factor

Grass-Cow-Milk Pathway

Rc [§/Q ) KZ] QF (Vap) Fn(r) (DFL1 )4 fg_fs : (1 - fp fs) e ity i hetd

i Ay * Ay Yp Ye :
where: Unit = m? . mrem/yr per uCi/sec Reference Table R.G. 1.109

K’ = A constant of unit conversion. 06 pCi/ Ci.

Qf = The cow’s consumption rate, 50 kg/day (wet weight) E-3

U =« The receptor’s milk consumption rate for age (a), E-5

ap in liters, yr

Infant & Child - 330 Teen - 400 Adult - 210

Y¥p = The agricultural productivity by unit asea of pasture E-15
feed grass 0.7 kg/m
stored feed 2.0 kg/m?
Fm = The stable element transfer coefficients, in days/kg. -1
r = Fraction of deposited activity retainec in cow’s E-15
feed grass 1.0 radioiodine 0.2 particulates
t¢ = Transport time from pasture to receptor, in sec. E-15
1.73x106 sec (2 days)
th = Transport time from crop field to recegtor. in sec. E-15
7.78x10° sec. (90 days)
(DFLj)a = The maximum organ ingestic dose factor for the ith E-11 to
radionuclide for the receptor in age group (a), E-14

in mrem/pCi

Aj = The decay constant for the ith radionuclide, in sec -!

Aw = The decay constant for removal of activ}ty on ]eaf and E-15

plant surfaces by weathering 5.73 x 10-

sec

(corresponding to a 14 day half-life).

fp = Fraction of the year that the cow is on pasture ~eee

(dimensionless) = 1%,

fs = Fraction of the cow feed that is pasture grass ~noe
while the cow is on pasture (dimensionless) = 1*.

*Milk cattle are considered to be fed from two potential sources, pasture

grass and stored feeds.

|
Y¢ = The agricultural productivity of unit area of £-15
|
|
|
|
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Note: The above equation does not apply to the concentration of tritium in
meat. A separate equation is provided in NUREG 0133, section 5.3.1.4
to determine Tritium value.

c
Reference: The equation for R; (D/Q) was taken from NUREG -0133
Section 5.3.1.3
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Nuclide
H-3
Cr-51
Mn-54
Fe-55
Fe-59
Co-58
Co-60
Ni-63
In-65
Rb-86
Sr-89
Sr-90
Y-91
Zr-95
Nb-95
Ru-103
Ru-106
Ag-110m
Te-125m
Te-127m
Te-1729m
1-131
Cs-134
Cs-136
Cs-137
Ba-140
Ce-14]
Ce-144
Pr-143
Nd-147

2.38E3
ND
ND
1.35E8
2.26E8
ND
ND
3.49E10
5.55E9
ND
ND
.22E11
.33E4
.84E3
.93E5
.68E3
.90ES
.86E8
.51E8
.21E8
.60E8
.12E9
.65E10
.03E9
.15E10
118
.34E4
2.33t6
1.49E3
J.86E2

T W N W N Y B e W e DY DY N e

F

2.38E3

=
o

.89E7
JT2E7
.94E8
.43E7
.81E7
.16E9
.90E10
.23E10
.45E6

_— N = NN DN W o W

.b2E8
.04E7
.40E8
.92E8
.21E9
.B0E10
.96E9
.02E10
A1EE
.64E4
.52E5
.56E2
.10E2

W U O N Y "YW = et N

TABLE 4.4-6

Ingestion Dose Factors

Grass-Cow-Milk Pathway (Infant)
T.Body Thyroid ~  Kidney ~ Lung ~  GI-LLI

W S e W e BN DN e 0N N e NN e ke ke WD e 00 = N = N DD e N

.38E3
.61ES
.83E6
.33E7
.55E8
.06E7
.08ES
.21E9
.18E9
.10E10
.98ES
.10E10
.95E3
.18E3
.41E5
.90E3
.38E4
.87E8
.04E7
.10E7
.62E7
.41E9
.87E9
.22E9
.27E9
.24E7
.11E3
.30E5
.37E1
5TE]

2.38E3
1.05E5
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
5.07E7
1.22€8
2.15E8
1.05E12
ND

ND

ND

ND

ND

ND

ND

ND
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2.
2.
8.
ND
ND
ND
ND
ND
9.
ND
ND
ND
ND
1.
1.
§s
L.
4.

38E3
30E4
63E6

24E9

80E3
75E5
81t4
25E5
03E8

.04E9
.40E9
. 75E9
.75E10
.37E9
.62E10
.73E4
. 16E3
.85E5
.07E2
S1E2

2.38E3
2.05E5
ND
§.26E7
1.17€8
ND
ND
ND
ND
ND
ND
ND
ND
N
ND
ND
ND
ND
ND
ND
ND
ND
7.18E9
4.85E8
6.55E9
1.48E5
ND
ND
ND
ND

W S v et N e WO e ke G e N e e e NS DD N e B N e e N DN e e e BN

.38E3
.T1E6
.43E7
J1E7
.88E8
.05E7
.10E8
.07E8
.61E10
.T0E8
.93ES
.52E9
. 26E6
.30E5
.06E8
.06ES
.44E6
.46E10
. 18E7
.T0E8
.34E8
. 15E8
.85E8
.05E7
.88E8
.92E7
37E7
.33E8
.85E5
JTTES



TABLE 4.4-7
Ingestion Dose Factors
Grass-Cow-Milk Pathway (Child)

Muclide Bone ~  Liver ~ T.Body  Thyroid  Kidney ~ Lung = GI-LLI

H-3 1.57E3 1.57E3 1.57€3 1.57€3 1.57E3 1.57E3 1.57€3
Cr-51 ND ND 1.02E5 5.66E4 1.55E4 1.03E5 5.41E6
Mn-54 ND 2.08E7 5.58E6 ND 5.87E6 ND 1.76E7
Fe-55 1.12€8 5.93E7 1.84E7 ND ND 3.35E7 1.10E7
Fe-59 1.21E8 1.96E8 9.75E7 ND ND 5.67E7 2.04E8
Co-58 ND 1.21€7 3.72€7 ND ND ND 7.08E7
Co-60 ND 4.32E7 1.27E8 ND ND ND 2.39E8
Ni-63 2.96E10 1.59€9 1.01E9 ND ND ND 1.07€8
In-65 4.13E9 1.10E10 6.85E9 ND 6.94E9 ND 1.93E9
Rb-86 ND 8.77E9 5.39E9 ND ND ND 5.64E8
Sr-89 6.69E9 ND 1.91¢€8 ND ND ND 2.59E8
Sr-90 1.12E11 ND 2.83E10 ND ND ND 1.50E9
Y-91 3.91t4 ND 1.04E3 ND ND ND 5.21E6
Ir-95 3.85E3 8.46E2 7.53E2 ND 1.21E3 ND 8.83E5
Nb-95 3.18E5 1.24E5 8.84E4 ND 1.16E5 ND 2.29E8
Ru-103 4.29E3 ND 1.65E3 ND 1.08E4 ND 1.11E5
Ru-106 9.24E4 ND 1.15E4 ND 1.25E5 ND 1.44E6
Pg-110m 2.09E8 1.41E8 1.13E8 ND 2.63E8 ND 1.68E10
Te-125m 7.38E7 2.00E7 9.84E6 2.07€7 ND ND 7.1287
Te-127m 2.08E8 5.60E7 2.47E7 4.97€7 5.93E8 ND 1.68E8
Te-129m 3.17€8 8.85E7 4.92E7 1.02E8 9.31E8 ND 3.87E8
1-131 1.30E9 1.31€9 7.46E8 §.34E11 2.15E9 ND 1.17E8
Cs-134 2.26E10 3.71€10 7.84E9 ND 1.15E10 4.13E9 2.00E8
Cs-136 1.04E9 2.85E9 1.84E9 ND 1.52E9 2.26E8 1.00E8
Cs-137 3.22E10 3.09E10 4.55E9 ND 1.01E10 3.62E9 1.93E8
Ba-140 1.17€8 1.03E5 6.84E6 ND 3.34E4 6.12E4 5.94¢E7
Ce-14] 2.19E4 1.09E4 1.62E3 ND 4.78E3 ND 1.36E7
Ce-144 1.6256 5.09E5 8.66E4 ND 2.82E5 ND 1.33E8
Pr-143 7.19€2 2.16E2 3.57E1 ND 1.17€2 ND 7.76E5
Nd-147 4.47E2 3.62E2 2.80E1 ND 1.99E2 ND 5.73E5
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TABLE 4.4-8
Ingestion Dose Factors
Grass-Cow-Milk Pathway ( Teen)

Muclide  Bone ~  Liver ~ T.Body  Thyroid = Kidney  Lung GI-LLI

H-3 9.94E2 9.94E2 9.94E2 9.94E2 9.94¢£2 9.94E2 9.94E2
Cr-51 ND D 5.00E4 2.78E4 1.09E4 7.13E4 8.40E6
Mn-54 ND 1.40E7 2.78E6 ND 4.18E6 ND 2.87E7
Fe-55 4.45¢7 3.16E7 7.36E6 ND ND 2.00E7 1.37€7
Fe-59 5.21€7 1.22€8 4.70E7 ND ND 3.87E7 2.88BES
Co-58 ND 7.95E6 1.83E7 ND ND ND 1.10E8
Co-60 ND 1.64E6 3.70E6 ND ND ND 3.14E7
Ni-63 1.82E10 8.35E8 4.01E8 ND ND ND 1.33E8
In-65 2.11E9 7.32E9 3.41E9 ND §.68E9 ND 3.10E9
Rb-86 ND 4.73E9 2.22E9 ND ND ND 6.99E8
Sr-89 2.70E9 ND 7.73E7 ND ND ND 3.22E8
Sr-90 6.61E10 ND 1.63E10 ND ND ND 1.86E9
Y-91 1.58E4 ND 4.24E2 ND ND ND 6.48E6
Ir-95 1.66E3 5.22E2 3.59E2 ND 7.68E2 ND 1.21E6
Nb-95 1.41E5 7.80E4 4.29E4 ND 7.56E4 ND 3.34E8
Ru-103 1.81E3 ND 7.74E2 ND 6.39E3 ND 1.51€E5
Ru-106 3.75E4 ND 4.73E3 ND 7.24E4 ND 1.80E6
Ag-110m 9.64E7 9.12E7 5.55E7 ND 1.74E8 ND 2.56E10
Te-125m 3.00E7 1.08E7 4.02E6 8.39E6 ND ND 8.86E7
Te-127m 8.44E7 2.99E7 1.00E7 2.01E7 3.42E8 ND 2.10E8
Te-129m 1.11€8 4.11E7 1.75€7 3.57€7 4.63E8 ND 4.16E8
[-131 5.33E8 7.53E8 4.05E8 2.20E11 1.30E9 ND 1.49E8
Cs-134 9.81E9 2.31E10 1.07E10 ND 7.34E9 2.80E9 2.87E8
Cs-136 4.59E8 1.80E9 1.21E9 ND 9.82E8 1.55E8 1.45E8
(s-137 1.34¢E10 1.78E10 6.20E9 ND 6.06E9 2.35E9 2.53E8
Ba-140 4.8777 5.96E4 3.14E6 ND 2.02E4 4.01E4 7.51€7
Ce-141] 8.83E3 5.93E3 6.81E2 ND 2.79E3 ND 1.70E7
Ce-144 6.58E% 2.72E5 3.54E4 ND 1.63E5 ND 1.65E£8
Pr-143 2.89E2 1.15€2 1.44E] ND 6.73E1] ND 9.53E5
Nd-147 1.82E2 1.98E2 1.19¢E1 ND 1.16E2 ND 7.15E5
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Nuclice  Bone ~  Liver

H-3
Cr-51
Mn-54
Fe-55
Fe-59
Co-58
Co-60
Ni-63
In-65
Rb-86
Sr-89
Sr-90
y-91
Ir-95
Nb-95
Ru-103
Ru-106
Ag-110m
Te-125m
Te-127m
Te-129m
[-131
Cs-134
Cs-136
Cs-137
Ba-140
Ce-14]
Ce-144
Pr-143
Nd-147

2.63E2
ND
ND
2.51E7
2.99¢E7
ND
ND
6.73E9
1.37€9

.47E9
.69E10
.60E3
.06E3
.65E5
.02E3
.04E4
.83E7
.63E7
. 58E7
.05E7
.97E8
.65E9
.69E8
.38E9
.T0E7
.85E3
.58ES
.94E2
JA9E]

W = W &S NN NN Y N Y & = N N = N = 0 &

7.63E2
ND

.40E6
JT3E7
.02E7
.T2E6
.64E7
.66E8
.37E9
.59E9

LS T N . . e T & « )

- = =
o o o

3.04E2
2.44E5

- =
e O

.39E7
.90E6
.64E7
.26E7
.24E8
.34E10
.06E9
.01E10
.39E4
.28E3
. S0ES
.T9E1
.10E2

— g b ) W e e ke £ PO = U7 N

TABLE 4.4-9
Ingestion Dose Factors
Grass-Cow-Milk Pathway (Adult)

7.63E2 7.63E2
2.86E4 1.71E4
1.60E6 ND
4.04E6 ND
2.69E7 ND
1.06E7 ND
3.62E7 ND
2.27E8 ND
1.97E9 ND
1.21E9 ND
4.21E7 ND
1.15€10 ND
2.29E2 ND
2.06E2 ND
9.59E3 ND
4.39E2 ND
2.58E3 ND
3.20E7 ND
2.18E6 4.90E6
5.58E6 1.17€7
9.58E6 2.08E7
2.43(8 1.39E11
1.10E10 ND
7.65E8 ND
6.61E9 ND
1.77€6 ND
3.72E2 ND
1.92E4 ND
9.62E0 ND
6.56E0 ND

2.92E9

JTE2
.43E5
.89E3
.94E4
.06E8
.63E7
.86E8
.53E8
.27E8
.33E9
.92E8
.43E9
. 15E4
.52E3
.B7E4
49E]
.41E1]

O D O == = WU BN N = e W W N S

1.44E9
8.11€7
1.14E9
1.94E4
ND
ND
ND
ND



Calculation of Ingestion Dose Factor
Grass-Cow-Meat Pathway

(Vap) fo f (1 - 5 fe) e'A-th
R [D/Q] o | ) ey o), '-’-;-s+ L Rk, Y

where:

KI
QF

Aw P Vs

Unit = m2 : mrem/yr per uCi/sec ggﬁgrgngg_ljplg
R.G. 1.109

The decay constant for the ith radionuclide, in sec

A constant of unit conversion, 106 pCi/ Ci.
The cow’s consumption rate, 50 kg/day (wet weight)
The receptor’s meat consumption rate for age (a),

in kg/yr
Infant - 0 Teen - 65
Child - 41 Adult - 110

The agricultural productivity by unit area of pasture
feed grass 0.7 kg/m

The agricultural productivity of unit aEea of
stored feed 2.0 kg/m

The stable element transfer coefficients, in days/kg.

Fraction of deposited activity retained on cow’s
feed grass 1.0 radioiodine
0.2 particulates

Transport time from pasture to recepior, in sec.
1.73x10° sec (20 days)

Transport time from crop field to regeptor, in sec.
7.78x10° sec. (90 days)

The maximum organ ingestion dose factor for the ith
radionuclide for the receptor in age group (a),
in mrem/pCi

-1

The decay constant for removal of activity on
leaf Tnd plant surfaces by weatherin?f 5.73 x 10-7

sec -

(corresponding to a 14 day half-life).

Fraction of the year that the cow is on pasture
(dimensionless) = 1*,

Fraction of the cow feed that is pasture grass
while the cow is on pasture (dimensionless) = 1.
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E-3
£-5

E-15

E-15

E-1
£-15



*Milk cattle are considered to be fed from two potential sources, pasture
grass and stored feeds. Following the development in Regulatory Guide 1.109,
the values of fe and fg will be considered unity, in lieu of site specific

i

information provided in the annual land census report by the licensee.

Note: The above equation does not apply to the concentration of tritium in
meat. A separate eguation is provided in NUREG 0133, section 5.3.1.4
to determine Tritium value.

Reference: The equation deriving R; (0/Q) was taken from NUREG 0133,
Section 5.3.1.4.

tf in NUREG 0133 is equivalent to tg in R.G. 1.109 Table E-15.
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TABLE 4.4-10
Ingestion Dose Factors

Grass-Cow-Meat Pathway (Child)

Nuclide  Bone Liver T. Body Thyroid Kidney Lung
H-3 2.34E2 2.34E2 2.34€2 2.34E2 2.34E2 2.34E2
Cr-51 ND ND 8.82£3 4.89E3 1.34E3 8.93E3
Mn - 54 ND 7.99E6 2.13E6 ND 2.24E6 ND
Fe-55 4.57€8 2.42(8 7.50€7 ND ND 1.37€8
Fe-59 3.81E8 6.16E8 3.07€8 ND ND 1.79€8
Co-58 ND 1.65E7 5.04E7 ND ND ND
Co-60 ND 6.93E7 2.04€8 ND ND ND
Ni-63 2.91€10  1.56E9 9.91€8 ND ND ND
In-65 3.76E8 1.00E9 6.228 ND 6.30€8 ND
Rb-86 ND 5.77E8 3.55E8 ND ND ND
Sr-89 4.52€8 ND 1.40€7 ND ND ND
Sr-90 1.04E10  ND 2.64E9 ND ND ND
Y-91 1.81€6 ND 4.83E4 ND ND ND
Ir-95 2.69E6 5.91E5 5.26E5 ND 8.46E5 ND
Nb-95 3.09€6 1.20E6 8.61E5 ND 1.13E6 ND
Ru-103 1.55€8 ND 5.97€7 ND 3.91€8 ND
Ru-106 4.44£9 ND 5.54E8 ND 5.99E9 ND
Ag-110m  8.41E6 5.68E6 *.54E6 ND 1.06E7 ND
Te-125m  5.69E8 1.54E8 7.59€7 1.60E8 ND ND
Te-127m  1.77E9 4.78E8 2.11€8 4.24£8 5.06E9 ND
Te-129m  4.78E9 5.05E8 2.81E8 5.83E8 5.31E9 ND
1-131 1.66E7 1.67€7 9.49E6 5.52E9 2.74E7 ND
Cs-134 9.22€8 1.51€9 3.19E8 ND 4.69(8 1.68E8
Cs-136 1.73€7 4.74€7 3.07€7 ND 2.53€7 3.77€6
Cs-137 1.33F9 1.28E9 1.88E8 ND 4.16E8 1.50E8
Ba-140 4.39€7 3.85E4 2.56E6 ND 1.25E4 2.29E4
Ce-141 2.22E4 1.11€4 1.64E3 ND 4.86E3 ND
Ce-144 2.32E6 7.26E5 1.24€5 ND 4.02€E5 ND
Pr-143 3.35¢4 1.01E4 1.66E3 ND 5.45E3 ND
Nd-147 1.18E4 9.60E3 7.43E2 ND 5.27E3 ND
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TABLE 4.4-11
Ingestion Dose Factors
Grass-Cow-Meat Pathway (Teen)

Nuclide  Bone Liver T. Body Thyroid Kidney Lung GI-LLI

H-3 1.94E€2 1.94E2 1.94E2 1.54E2 1.94E2 1.94E2 1.94E2
(»-51 ND ND 5.65E3 3.14E3 1.24E3 8.07E3 9.49E5
1-54 ND 6.98E6 1.39E6 ND 2.08E6 ND 1.43E7
Fe-55 2.38E8 1.69E8 3.93E7 ND ND 1.07€8 7.30E7
Fe-59 2.15E8 5.01E8 1.94E8 ND ND 1.58E8 1.19E9
Co-58 ND 1.41E7 3.25E€7 ND ND ND 1.94E8
Co-60 ND 5.83E7 1.31E8 ND KT ND 7.60E8
Ni-63 1.52€10 1.07E9 $.15E8 ND ND ND 1.71€8
2.50E8 8.69E8 4.06E8 ND 5.56E8 ND 3.68E8
ND 4.06t8 1.91€8 ND ND ND 6.01E7
2.60E8 ND 7.44E6 ND ND ND 3.09€7
8.05E9 ND 1.99E€9 ND ND ND 2.26E8
9.856E5 ND 2.56E4 ND ND ND 3.92E8
1.51E6 4.78E5 3.28ES ND 7.02E5 ND 1.10E9
1.79E6 9.93E5 5.47¢5 ND 9.63E5 ND 4.25E9
8.58E7 ND 3.67E7 ND 3.03t8 ND 7.17E9
2.36E9 ND 2.97E8 ND 4.55E9 ND 1.13E11
5.07E6 4 .80E6 2.92E6 ND 9.15E6 ND 1.35E9
3.03E8 1.09¢E8 4.05E7 8.47E7 ND ND 8.94E8
9.42E8 3.34E8 1.12E8 2.24E8 3.82E9 ND 2.35E9
9.61E8 3.57E8 1.52€8 3.10E8 4.02E9 ND 3.61E9
8.97E6 1.26E7 6.75E6 3.66E9 2.16E7 ND 2.48E6
5.23E8 1.23F9 5.71€8 ND 3.91E8 1.49E8 1.53€7
9.96E6 3.92t7 2.63E7 ND 2.13E7 3.36E6 3.15E6
7.24¢E8 9.63E8 3.36E8 ND 3.28E8 1.27E8 1.37€7
2.39E7 2.93E4 1.54E6 ND 9.94E3 1.97E4 3.69¢E7
1.18E4 7.88E3 9.05E2 ND 3.71E3 ND 2.25E7
1.23E6 5.08ES 6.60E4 ND 3.04E5 ND 3.09E8
1.76E4 7.03E3 8.76E2 ND 4.09E3 ND 5.79¢E7
6.32E3 6.87E3 4.12E2 ND 4.04E3 ND 2.48E7
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TABLE 4.4-]2
Ingestion Dose Factors
Grass-Cow-Meat Pathway (Adult)

Nuclide  Bone Liver T. Body Thyroid Kidney Lung GI-LLI
H-3 3.25E2 3.25E2 3.25E2 3.25E2 3.25E2 3.25E2 3.25E2
Cr-51 ND ND 7.06E3 4.22€3 1.56E3 9.37E3 ].78E6
Mn- 54 ND 9.16E6 1.75E6 ND 2.72E6 ND 2.80E7
Fe-55 2.92f8 2.02E8 4.72€7 ND ND 1.13E8 1.16E8
Fe-59 2.69E8 6.32E8 2.92E8 ND ND 1.76E8 2.11€9
Co-58 ND 1.83E7 4.10€7 ND ND ND 3.70E8
Co-60 ND 7.52€7 1.66E8 ND ND ND 1.41E9
Ni-63 1.89E10 1.31€9 6.33E8 ND ND ND 2.73E8
In-65 3.56E8 1.13€9 5.12€8 ND 7.58E8 ND 7.13E8
Rb-86 ND 4.86E8 2.27E8 ND ND ND 9.59E7
Sr-89 3.08E8 ND 8.83E6 ND ND ND 4.93E7
Sr-90 1.24E10  ND 3.05E9 ND ND ND 3.59E8
Y-9] 1.13E6 ND 3.03E4 ND ND ND 6.24E8
Zr-95 1.89E6 6.06E5 4.10E5 ND 9.51€5 ND 1.92E9
Nb-95 2.29€6 1.28E6 6.86E5 ND 1.26E6 ND 7.74E9
Ru-103 ].05€8 ND 4.54E7 ND 4.02E8 ND 1.23E10
Ru-106 2.80E9 ND 3.54E8 ND 5.40E9 ND 1.81E11
Ag-110m  6.70E6 6.19E6 3.69E6 ND 1.22€7 ND 2.53E9
Te-125m  3.59E8 1.30E8 4.81E7 1.08E8 1.46E9 ND 1.43E9
Te-127m 1.12€9 3.99€8 1.36E8 2.85E8 4.53E9 ND 3.74E9
Te-129m 1.15E9 4.28E8 1.82E8 3.94£8 4.79E9 ND 5.78E9
1-131 ].08E7 1.54E7 8.85(6 5.06E9 2.65E7 ND 4.07E6
Cs-134 6.57E8 1.56E9 1.29E9 ND 5.06E8 i.68E8 2.74E7
(s-136 1.28E7 5.04E7 3.63E7 ND 2.80E7 3.84E6 5.73E6
Cs-137 8.72E8 1.19€9 7.81E8 ND 4.05E8 ].35E8 2.31E7
Ba-140 2.90€7 2 64E4 1.90E6 ND 1.24E4 2.08E4 5,967
Ce-14] 1.41E4 9.51E3 1.08E2 ND 4.41E3 ND 3.63E7
Ce-144 1.46E6 6.09E5 7.82E4 ND 3.61E5 ND 4.93E8
Pr-143 2.09E4 8.39E3 ].04E3 ND 4.85E3 ND 9.17€7
Nd-147 7.17€3 8.29€3 4.96E2 ND 4.85E3 ND 3.99E7




Calculation of Ingestion Dose Factor
Vegetation Pathway

v r [ L ) ALt -]
- ' -Ait U fq 8744
Rj [D/Q] K Yo On + (DFLj)a | Ua fL e Aith + VYa g i'h
where: Units = mp « mrem/yr per uCi/sec. Reference Table, R.G. 1.109
K’ = A constant of unit conversion, 106 pCi/uCi.
Uk = The consumption rate of fresh leafy vegetation by the E-5
receptor in age group (a), in kg/{
nfant - 0
Child - 26
Teen - 42
Adult - 64
Ui = The consumption rate of stored vegetation by the E-5
receptor in age group (a), in kg/{r
nfant - 0
Child - 520
Teen - 630
Adult - 520
(DFLj)a = The maximum organ ingesting dose factor for the ith E-11 to E-14
radionuclide for the receptor in age group (a),
in mrem/pCi.
fL = The fraction of the annual intake of fresh leafy E-15
vegetation grown locally. (default 1.9)
fg = The fraction of the annual intake of stored vegetation E-15
grown locally. (default 0.76)
tL = The average time between harvsst of leafy vegetation E-15
and its consumption, 8.6 x 10%, seconds, (I
th = The average time between harvegt of stored vegetation E-15
and its consumption, 5.18 x 10° seconds, (60 days)
Yy = The vegetation areal density, 2.0 kg/mé E-15
r = Fraction of deposited activity retained on the E-15
vegetation
1.0 radioiodine
0.2 particulates
A = The decay constant for the ith radionuclide, in sec -1 -
Aw = The decay constant for removal of (rt1v1§y on 1Taf and E-15

plant surfaces by weathering, 5.73 °
(corresponding to a 14 day half- l1fe).
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Note: The above equation does not apply to the concentrations of tritium
in vegetation. A separate equation is provided in NUREG 0133, section
5.3.1.5 to determine tritium values.

Reference: The equation deriving R (D/Q) was taken from NUREG 0133,
Section 5.3.1.5.



Cr-51
Mn-54
Fe-55
Fe-59
Co-58
Co-60
Ni-63
In-65
Rh-86
Sr-89
Sr-90

Ir-9%
-95
-103
-106
-110m
-125m
-127m

Te-129m

[-131

Cs-134

Cs-136

Cs-137

Ba-140

Ce-14]

Ce-144

Pr-143

Nd-147

4.01E3
ND

ND
8.00E8
4.07E8
ND

ND
3.95E10
8.13E8

=
o

.74E10
.24E12
.BTE7
.92E6
. 10E5
.54E7
.45E8
.23E7
.51E8
.32E9
.58E8
.43E8
.60E10
.44E8
.39E10
.T7E8
.56ES
2TEB
.46E5
.23E4

SO e NN N B e e 0 e W WO = B W e e W

4 .01E3

=
(==

.61E8
.24E8
.58E8
47E7
.78E8
.11E9
17E9
.52E8

SN N WY OOy

= = =
o o o

8.63E5
1.60E5

- =
o o

. 18E7
.50E7
.56E8
.40E8
.44E8
.E3E10
.22E9
.29E10
.43E5
.2TES
.98E7
.39E4
.86E4

Y B W W N N =N e N WO

Vege

TABLE 4.4-13

lngcstion Dose Facters
ation Pathway (Child)

T.Body  Thyroid ~  Kidney  Lung GI-LLI

B N B = WS U Q0 = e B e O N e NN W e ) e e e e W e e e

.01E3
. 18E5
.76E8
.31E8
.28E8
.98E8
.12E9
.34E9
.35E9
.78E8
.07E9
.15E11
.01E5
.68ES
. 14E5
.92E6
.30E7
T4E7
67E7
.57E8
.33E8
.18E7
.55E9
.90E8
.38E9
.62E7
.86E4
.78E6
.26E3
.54E3

4.01E3
6.54E4
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
9.84E7
3.16E8
2.77E8
4.76E10
ND

ND

ND

ND

ND

ND

ND

ND

- 129 -

4.01E3
1.79¢t4
1.85E8
ND
ND
ND
ND
ND
1.36E9
ND
ND
ND
ND
1.23E6
1.50E5
3.88E7
1.01E9
4.06E7

1.94E9
2.52E9
2.36E8
8.15E9
6.50E8
7.46E9
7.91E4
1.43E5
2.21¢7
2.38E4
5.47E1]

4.01E3
1.19€5
ND
2.40E8
1.91E8
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
2.92E9
9.69E7
2.68E9
1.45E5
ND
ND
ND
ND

.01E3
.25E6
.55E8
.86E7
.85E8
.77E8
.10E9
.42E8
.80E8
91E7
.45E9
.67E10
.49E9
.00E8
.95E8
.98E8
.16E10
.59E9
.38E8
.07E9
.05E9
.28E7
.42E8
.29E7
43E8
.40E8
.08E8
1.04E10
1.58E8
9.28E7

et et B e e et e LD TD e WY WD N e e N W e N WYY DY O S

=



TABLE 4.4-14
Ingestion Dose Factors
Vegetation Pathway (Teen)
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TABLE 4.4-15
Ingestion Dose Factors
Vegetation Pathway (Adult)

Muclide Bone ~  Liver =~ T.Body = Thyroid ~  Kidney  Lung GI-LLI

H-3 5.11E3 5.11€3 5.11€3 5.11E3 5.11€3 5.11E3 5.11E3
Cr-51 ND ND 4 66E4 2.79E4 1.03E4 6.18E4 1.17€7
Mn-54 ND 3.11€8 5.94E7 ND 9.27€7 ND 9.54E8
Fe-55 2.09E8 1.45E8 3.37¢87 ND ND 8.06E7 8.29¢€7
Fe-59 1.29€8 3.02E8 1.16E8 ND ND 8.45E7 1.01E9
Co-58 ND 3.09E7 6.92E7 ND ND ND 6.26E8
Co-60 ND 1.67E8 3.69E8 ND ND ND 3.14E9
Ni-63 1.04E10 7.21E8 3.49E8 ND ND ND 1.50E8
In-65 3.18E8 1.01E9 4.57E8 ND 6.76E8 ND 6.37E8
Rb-86 ND 2.19E8 1.02E8 ND ND ND 4.32E7
Sr-89 1.03E10 ND 2.96E8 ND ND ND 1.65E9
Sr-90 6.05E11 ND 1.48E11 ND ND ND 1.75E10
Y-91 5.13E6 ND 1.37E5 ND ND ND 2.82E9
Ir-95 1.19E6 3.83E5 2.59E5 ND 6.00E5 ND 1.21E9
Nb-95 1.42E5 7.90t4 4.24E4 ND 7.81E4 ND 4.79E8
Ru-103 4.79E6 ND 2.06E6 ND 1.83E7 ND 5.59E8
Ru-106 1.93E8 ND 2.44E7 ND 3.72E8 ND 1.25E10
Ag-110m 1.06E7 9.78E6 5.81E6 ND 1.92€7 ND 3.99E9
Te-125m 9.66E7 3.50E7 1.29€7 2.90E7 3.93E8 ND 3.86E8
Te-127m 3.49E8 1.25E8 4.26E7 8.93E7 1.42E9 ND 1.17€9
Te-129m 2.56E8 9.55E7 4.05E7 8.79€7 1.07€9 ND 1.29E9
[-131 8.09E7 1.16E8 6.63E7 3.79E10 1.98E8 ND 3.05€7
Cs-134 4.66E9 1.11E10 9.07E9 ND 3.59€E9 1.19E9 1.94E8
Cs-136 4.47€7 1.77€8 1.27€8 ND 9.82E7 1.35E7 2.01€E7
Cs-137 6.36E9 8.70E9 5.70E9 ND 2.95E9 9.81E8 1.68E8
Ba-140 1.29E8 1.62E5 8.47t6 ND 5.52E4 9.29E4 2.66E8
Ce-141 1.97E5 1.33E5 1.51E4 ND 6.20E4 ND 5.10E8
Ce-144 3.29¢87 1.37€7 1.77€6 ND 8.15E6 ND 1.11E10
Pr-143 6.25E4 2.51E4 3.10E3 ND 1.45E4 ND 2.74E8
Nd-147 3.36E4 3.89E4 2.33E3 ND 2.27E4 ND 1.87E8
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Calculation of Dose Factors
in the Ground Plane Pathway (R [D/Q])

RE (D/Q) = K’ K* (SF) DFG; ((1AY) 7 Xi)w
i units = m? mrem/yr per uCi/sec

where: Reference Table.R.G.1.109
K’ = A constant unit of conversion, 108 pCi/uCi.
K" = A constant unit of conversion, 8760 hr/yr
SF = The shielding factor, (dimensionless, 0.7 E-15
i = The decay constant for the ith radionuclide, sec-!
t = The exposure period, 4.73 x 108sec (15 years)
6y = (28 Tettomtiids aronite por piifgly
per pCi/m¢) E-6
Reference: The equation deriving R? (D/Q) was taken from NUREG 0133, Section 5.3.1.2.
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Table 4.4-16
Dose Factors Ground Plane Pathway (R [D/Q])

i

T. Body Skin_
Cr-51 4.65E6 5.5E6
Mn-54 1.39E9 1.63E9
Fe-55 0 0
Fe-59 2.73E8 3.21€8
Co-58 3.79€8 4.44£8
Co-60 2.15€10 2.53E10
Ni-63 0 0
In-65 7.47E8 8.57E8
Rb-86 8.98E6 1.92€7
Sr-89 2.17€4 2.52¢4
Y-91 1.07€6 1.21E6
Zr-95 2.45€8 2.84E8
Nb-95 1.41€7 1.66E7
Ru-106 4.22(8 5.07E8
Ag-110m 3.44£9 4.02E9
Te-125m 1.55€6 2.13€6
Te-127m 9.17E4 1.08E5
Te-129m 1.98€7 2.31€7
1-131 1.72€7 2.08E7
Cs-134 6.85E9 8.0E9
Cs-136 1.51€8 1.7268
Cs-137 1.03£10 1.20E10
Ba-140 2.06E7 2.35¢€7
Ce-141 1.37€7 1.54E7
Ce-144 6.95E7 8.05E7
Pr-143 0 0
Nd-147 8.40E6 1.01€7

Units are mrem/yr per uCi/sec
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1.14E5
BF 4

Bl

DF 5

CALCULATION OF LIQUID EFFLUENT ADULT INGESTION

DOSE FACT”
Ais = 1.14E5 (21BF; + 5 BI;) DF;

Composite dose parameter for the total body or critical
organ of an adult for nuclide, i, for all appropriate
pathways, mrem/hr per wi/ml

units conversion factor 108 pci/wci x 103ml/kg x 8760 hr/yr

Bioaccumulation factor for nuclide, i, in fish, pCi/kg per
pCi/L, from Table A-1 of Regulatory Guide 1.109 (Rev. 1) or
Table A-8 of Regulatory Guide 1.109 (original draft).

Bioaccumulation factor for nuclide, i, in invertzbrates,
pCi/kg per pCi/L, from Table A-1 of Regulatory Guide 1.109
(Rev. 1) or Table A-8 of Regulatory Guide 1.109 (original
draft).

Dose conversion factor for nuclide, i, for adults in
pre-selected organ, 7, in mrem/pCi, from Table E-1l1 or
Regulatory Guide 1.109 (Rev. 1) or Table A-3 of Regulatory
Guide 1.109 (original draft).

Reference: The equation for Saltwater sites from NUREG 0133, Section 4.3.1,
where Uy/Dy = 0 since no drinking water pathway exists.
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Liquid Effluent - Adult Ingestion Dose Factors

Table 4.4-17

MNuclide Bone Liver ~ T. Body = Thyroid ~ Kidney @ Lung GI-LLI

H-3
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Nb-95
Mo-99
Tc-99m
Tc-101
Ru-103
Ru-105
Ru-106
Ag-110m
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Sb-125
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Te-125m
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Tahle 4.4-17
Liquid Effluent - Adult Ingestion Dose Factors

Nuclide  Bone Liver 1. Body Thyroid Kidney Lung GI-LLI

Ce-141 3.43E0 2.32E0 2.63E-1 ND 1.08E0 ND 8.86E3
Ce-143 6.04E-1 4.46E2 §.94E-2 ND 1.97€-1 ND 1.67E4
Ce-144 1.79E2 7.47E1 9.59¢E0 ND 4 .43E] ND 6.04E4
Pr-143 5.79E0 2.32E0 2.87€-7 ND 1.34E0 ND 2.54E4
Pr-144 1.90E-2 7.87E-3 9.64E-4 ND 4.44E-3 ND 2.73€-9
Nd-147 3.96E0 4.58E0 2.74E-1 ND 2.68E0 ND 2.20E4
W-187 9.16£0 7.66E0 2.68E0 ND ND ND 2.51E3
Np-239 3.53E-2 3.47E-3 1.91E-3 ND 1.08E-2 Nd 7.11€2
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SECTION 5.0
ENVIRONMENTAL MONITORINS




Tabie 5.1-1

Environmental Radiological Monitoring
Stations Locations

DIRECTION DISTANCE
STATION  LOCATION FROM PLANT  FROM PLANT (mi)
o4 State Park 01d Dam on Kiver ENE 6.3
near road intersection
co7 Crystal River Public Water Plant ESE 7.5
co9 Fort Island Gulf Beach S 3.2
Cl0 Indian Waters Public Water Supply ESE 5.9
C13 Mouth of Intake Canal WSW 3.4
Cl4H Head of Discharge Canal NW 0.1
Cl4M Midpoint of Discharge Canal . 1.2
C146 Discharge Canal at Gulf of Mexico W 2.8
QIB Yankeetown City Well N 5.2
C19 NW Corner State Roads 488 & 495 ENE 8.5
€29 Discharge Area N 2.0
C30 Intake Area WSW 3.6
40 Near N.E. Site Boundary E 3.5
near excavated pond & pump station

£4] Onsite meteorological tower SW 0.4
(46 North Pump Station N 0.4
47 Office of Radiation Control, Orlando ESE 67
C48A Onsite North of CR 4 & 5 N 0.8
c4gB Onsite NNE of CR 4 & 5 NNE 0.8
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TABLE 5.1-2

RING TLDs
(INNER RING)

DIRECTION

W
N
NNE
NE
ENE

ESE

WSW

WNW
NW

NNW

3400
4400
4400
5300
4400
4400
1740
1600
1480
1500
1780
2100
4400
3600
2400
2000



ci8
co3
Co4
C74
€75
C76
cos
c77
Co9
c78
C14G
col
€79

TABLE 5.1-3

RING TLDs
(5 MILE RING)

DIRECTION
N

NNE
NE
ENE
E
ESE
SE
SSE
S
WSW
W
NW
NNW
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FIGURE 5.1

Plant Site

Environmental Monitoring
Sample Station Locations
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FIGURE 5.2

Environmental Monitoring TLD Locations
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SECTION 6.0

ADMINISTRATIVE CONTROLS
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‘.l

6.2

6.3

6.4

The Offsite Dose Calculational manual was developed to support the
implementation of the Radiological Effluent Technical Specifications
required by 10 CFR 50, Appendix I, and 10 CFR 50.36. The purpose of
the manual is to provide the NRC with sufficient information
relative to effluent monitor setpoint calculations, effluent related
dose calculations, and environmental monitoring to demonstrate
compliance with radiological effluent controls.

It is recognized that changes to the Offsite Dose Calculational
Manual may be required during the operational life of Crystal River
Unit 3. A1l changes shall be reviewed and approved by the PRC and
Director, Nuclear Plant Operations prior to implementation. The NRC
shall be informed of all changes to the ODCM by providing a
description of the change(s) in the first Radioactive Effluent
Release Report following the date the change became effective.
Records of the reviews performed on change to the ODCM should be
documented and retained for the duration of the operating license in
accordance with Enclosure 1 of Generic Letter.

REVIEW

In addition to the change review in 6.2 above, the NGRC shall review
the ODCM and its implementing procedures at least once per 24
months.

UNPLANNED RELEASES

An UNPLANNED RELEASE is an unintended discharge of ligquid or
airborne radioactivity to the environment.

Examples:
Releasing the wrong waste tank.

Plant leakage which exceeds reporting limits such as those of
50.72 and 50.73.
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Clarification:

The Auxiliary Building ventilation system is designed to hardle
leakage from various plant components. Leakage of this sort is
not considered unplanned unless the magnitude of the leak is
significant (i.e. reportable). Minor equipment failures which
cause an increase in plant releases are not unplanned as it is
expected that minor failures will occui from time-to-time.
Human error which results in a release of radioactivity to the
environment is considered unplanned.

RADIOACTIVE EFFLUENT RELEASE REPORT

This report is submitted as required by Technical Specification
5.7.1.1.c to Crystal River Facility Operating Llcense No. DPR-72.
The following information is included:

A summary of the quantities of radioactive liquid and gaseous
effluents and solid waste relcased from the plant as outlined in
Regulatory Guide 1.21 (Rev. 1, 1974) with data summarized on a
quarterly basis following the format of Appendix B thereof.

An annual summary of hourly meteorolo?ical data collected over
the previous years. (In lieu of submittal, this data is
maintained on-site and is available to the NRC upon request.)

For each type of solid waste shipped off-site:

Container Volume

Total Curie Quantity (specified as measured or estimated)
Principal Radionuclides (specified as measured or estimated)
Type of Waste (e.g., spent resin, compacted dry waste)

Tyge of Container (e.g., LSA, Type A, Type B)

Solidification Agent ?e.g.. cement)

A list and description of unplanned releases to unrestricted areas.
Process Control Program (PCP)
0ff-Site Dose Calculation Manual (ODCM)
Radioactive Waste Treatment Systems

A Tist of new Environmental Radiological Monitoring Program dose
calculation location changes identified by the land-use census.

Information relating to effluent monitors being inoperable for 30 or
more rdays.
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6.6

ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT

This report is submitted as required by Technical Specification
5.7.1.1.b to Crystal River Facility Operating License No. DPR-72.
The following information is included:

Summaries
Interpretations
- Unachievable LLDs, and

An analysis of trends of the results of the radiological
environmental studies and previous annual reports.

- An assessment of any observed impact of plant operation on
the environment.

NOTE: 1If harmful effects or evidence of irreversible damage
are detected by the monitoring, the Report shall
provide an analysis of the problem and a2 planned
course of action to alleviate the problem.

- Summarized and tabulated results, in the format uf Regulatory
Guide 4.8 (December 1975), of all radiological environmental
samples taken during the report period.

NOTE: If some results are not available for inclusion, the
report shall note and explain the reason for the
missing results. The missing results shall be
submitted as soon as possible in a supplementary
report.

A summary description of the REMP.

A map of all sampling locations keyed to a table giving
distances and directions from the reactor.

Unavailability of milk or fresh leafy vegetable samples
required by Table 2-7 of Technical Specifications.

The results of land-use censuses.

Results of Interlaboratory Comparison Program.
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