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' 1.10 Dona Equivalent I-131

2 The Dose Equivalent I-131 shall be the concentration of I-131
|

(microcurie / gram) which alone would produce the same thyroid dose 1,

; as the quantity and isotopic mixture of I-131, I-132, I-133, I-134
and I-135 actually present. The thyroid dose conversion factors,

a used for this calculation shall be those listed in Table III of j
i TID-14844, " Calculation of Distance Factors for Power and Test j
'

Reactor Sites." ~

' 1.11 Liquid Radwaste Treatment System
i

1 A Liquid Radwaste Treatment System is a system designed and used
i for holdup, filtration, and/or demineralization of radioactive
'

liquid effluents prior to their release to the evironment.

1.12 Purge - Purging ),

i

4 Purge or Purging is the controllea process of discharging air or
I gas from a confinement to reduce the airborne radioactivity

1

. concentration in such a manner that replacement air or gas is i'
required to purify the confinement.

1.13 Member (s) of the Public |
1

4 Member (s) of the Public shall include all persons who are not
* occupationally associated with the plant. This category does not

include employees of the utility, its contractors or vendors.
3,

Also excluded from this category are persons who enter the site
to service equipment or to make deliveries. This category does

j include persons who use portions of the site for recreational, |
occupational or other purposes not associated with the plant.8

1.14 Exclusion Area | j

| The exclusion area is that area surrounding ANO within a minimum
3 radius of .65 miles of the reactor buildings and controlled to
! the extent necessary by the licensee for purposes of protection
j of individuals from exposure to radiation and radioactive
; materials.
I
i 1.15 Unrestricted Area |

l

An unrestricted area shall be any area beyond the exclusion area,

boundary.
:

I 1.16 Core Operating Limits Report |

] The CORE OPERATING LIMITS REPORT is the ANO-1 specific document
} that provides core operating limits for the current operating reload

cycle. These cycle-specific core operating limits shall be
| determined for each reload cycle in accordance with Technical
i Specification 6.12.3. Plant operation within these operating limits
! is addressed in individual specifications.
I

i
:

i

i
i
:
2

Amendment No. 9, 84, 449, 6,
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3.25 RADXOACTIVE EFFLUFETS

3.25.1 Radioactive Liquid Holdup Tanks

Applicability: At all times.

Objective: To ensure that the limits of 10 CFR 20 are not exceeded.
Specifications:

3.25.1 A. The quantity of radioactive material contained in each
unprotected * outside temporary radioactive liquid storage tank
shall be limited to less than or equal to 10 curies, excluding
tritium and dissolved or entrained noble gases.

B. With the quantity of radioactive material exceeding the above
lind t, immediately suspend all additions of radioactive material
to the affected tank and within 48 hours reduce the tank contents
to within the limit and describe the events leading to the
condition in the next Radioactive Effluent Release Report pursuant
to Specification 6.12.2.6.

C. The provisions of Specification 3.0.3 are not applicable. |

Bases:

This specification is provided to ensure that in the event of an uncontrolled I
Irelease of the contents of the tank * the resulting concentrations would be less

than the limits of 10 CFR 20, Appendix B, Table 2, Column 2, at the nearest
potable water supply and the nearest surface water supply in the unrestricted
area.

* Tanks included in this specification are those outdoor temporary tanks that
1) are not surrounded by liners, dikes, or walls capable of holding the tank
contents, and 2) do not have overflows and surrounding area drains connected
to the liquid radwaste treatment system.

l

1

Amendment No. 44,4-14,M1, 66v
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,

3.25.2 Radioactive Gas Storage Tanks
,

i Applicability: At all times
i
j objective: To restrict the amount of activity in a radioactive gas holdup
; tank.

) Specifications:

i
1 3.25.2 A. The quantity of radioactivity contained in each gas storage
1 tank shall be limited to 300,000 curies noble gases (Xe-133

| equivalent).

i B. With the quantity of radioactive material in any gas storage tank
j exceeding the above limit, immediately suspend sll additions of
4 radioactive material to the tank and within 48 hours reduce the
j tank contents to within the limit and describe the events leading
i to the condition in the next Radioactive Effluent Release Report

pursuant to Specification 6.12.2.6.

}
C. The provisions of Specification 3.0.3 are not applicable.

f Bases:

'

The value of 300,000 curies is a suitable fraction of the quantity of radioactive
! material which if released over a 2-hour period, would result in a total body

| exposure to a member of the public at the exclusion area boundary of 500 mrem.

7 This is consistent with Branch Technical Position ETSB 11-5 in NUREG-0800, July

i 1981.
t
!

!
;
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4.29 RADIOACTIVE EFFLUENTS

4.29.1 Radioactive Liquid Holdup Tanksi

|

Applicability: At all times

Objective To ensure that the limita of 10 CFR 20 are not exceeded.

Specification:
1

I 4.29.1 The quantity of radioactive material contained in an outside
temporary radioactive liquid storage tank shall be determined to
be within the limit of Specification 3.25.1 by analyzing a
representative sample of the contents of the tank at least once

;

per 7 days when radioactive materials are being added to the tank. ~

Bases:

This specification is provided to ensure that in the event of an uncontrolled
release of the contents of the tank the resulting concentrations would be less
than the limits of 10 CFR 20, Appendix B, Table 2, Column 2, at the nearest

,

potable water supply and the nearest surface water supply in the unrestricted|
'

area.

I

!

|
;

.

i

|

Amendment No. Se, 110cc
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4.29.2 Radioactiva Gas Storage Tanks

Applicability: At all times

objective: To ensure meeting the requirements of Specification 3.25.2.

Specification:

4.29.2 The quantity of radioactive material contained in each gas storage
tank shall be determined to be within the limits of Specification
3.25.2 at least once per 24 hours when radioactive materials are
being added to the tank and the reactor coolant activity exceeds
the limits of Specification 3.1.4.1.b.

Bases:

This specification is provided so that the requirements of Specification 3.25.2
are met.

1
i

|

J

Amendment No. Be, 110dd
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6.6 RETORTABLE EVENT ACTION j

l

6.6.1 A REPORTABLE EVENT shall be any of those conditions specified '

in Section 50.73 to 10 CFR Part 50.

6.6.2 The following actions shall be taken for REPORTABLE EVENTS:

a. A report shall be submitted to the Commission pursuant to
the requirements of Section 50.73 to 10 CFR Part 50, and

b. Each REPORTABLE EVENT shall be reviewed by the PSC, and
the results of this review shall be submitted to the SRC
and the Vice President, Operations ANO.

i6.7 SAFETY LIMIT VIOLATION '

.

6.7.1 The following actions shall be taken in the event a Safety
Limit is violated:

a. The facility shall be placed in at least hot shutdown ;

within one hour. I
l

b. The Nuclear Regulatory Commission shall be notified
pursuant to 10 CFR 50.72 and a report submitted pursuant
to the requirements of 10 CFR 50.36 and Specification
6.6.

1

6.8 PROCEDURES AND PROGRAMS |
,

6.8.1 Written procedures shall be established, implemented and
; maintained covering the activities referenced below:

a. The applicable procedures recommended in Appendix "A" of I

Regulatory Guide 1.33, November, 1972. |

b. Refueling operations.

c. Surveillance and test activities of safety related
equipment.

d. (Deleted).

e. (Deleted)

f. Fire Protection Program Implementation.

g. New and spent fuel storage.
4

h. Offsite Dose Calculation Manual and Process Control
Program implementation at the site.

1. Post accident sampling (includes sampling of reactor
coolant, radioactive iodines and particulates in plant
gaseous effluents, and the containment atmosphere).

Amendment No. H,40,44,M,44,M, 126
%, S2, %, H8,424, M3,4%
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|
6.8.2 Each procedure ~of 6.8.1 above, and changes in intent thereto, )

'

shall be reviewed and approved as required by the QAMO prior to
; implementation and reviewed periodically as set forth in
> administrative procedures.

6.8.3 Changes to procedures of 6.8.1 above may be made and
implemented prior to obtaining the review and approval
required in 6.8.2 above provided:,

!

a. The intent of the original procedure is not altered.

; b. The change is approved by two members of the plant
management staff, at least one of whom holds a Senior
Reactor Operator's license on Unit 1.,

,

! c. The change is documented, reviewed and approved as required
by the QAMO, within 14 days of implementation.8

i

6.8.4 The following program shall be established, implemented, and
1 maintained:
}

! a. Radioactive Effluent Controls Program
i

} This program conforms with'10 CFR 50.36a for the control of
; radioactive effluents and for maintaining the doses to MEMBERS

OF THE PUBLIC from radioactive effluents as low as reasonably
; achievable. The program shall be contained in the ODCM, shall
j be implemented by procedures, and shall include remedial actions
; to be taken whenever the program limits are exceeded. The

program shall include the following elements:

1) Limitacions on the functional capability of radioactive
liquid and gaseous monitoring instrumentation includingi

surveillance tests and setpoint determination in accordance;
i

j with the methodology in the ODCM;
I

|

'
2) Limitations on the concentrations of radioactive material !

; released in liquid effluents to UNRESTRICTED AREAS conforming to
10 CFR Part 20, Appendix B, Table 2, Column 2;

3) Monitoring, sampling, and analysis of radioactive liquid
and gaseous effluents in accordance with 10 CFR 20.1302 and with

,

; the methodology and parameters in the ODCM;
i
j 4) Limitations on the annual and quarterly doses or dose

commitment to a MEMBER OF THE PUBLIC from radioactive materials
! in liquid effluents released from each unit to UNRESTRICTED

|
j AREAS, conforming to 10 CFR 50, Appendix I; |

|
'

5) Determination of cumulative and projected dose
contributions from radioactive effluents for the current
calendar quarter and current calendar year in accordance
with the methodology and parameters in the ODCM at least
every 31 days;

6) Limitations on the functional capability and use of the
liquid and gaseous effluent treatment systems to ensure that
appropriate portions of these systems are used to reduce
releases of radioactivity when the projected doses in a period
of 31 days would exceed 2% of the guidelines for the annual dose
or dose commitment, conforming to 10 CFR 50, Appendix I;

Amendment No. M,40, M, M, M, M, 127
M ,94,99,W9,M4,k43,
H4,4M, M6, M9,
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1 J
;

7) Limitations on the dose rate resulting from radioactiva
material released in gaseous effluents 'co areas beyond the site

3 boundary conforming to the dose associated with 10 CFR 20,
| Appendix B, Table 2, Column 1;

,

2 1

4 8) Limitaticas on the annual and quarterly air doses
i

resulting from noble gases released in gaseous effluents '

! from each unit to areas beyond the site boundary, conforming
j to 10 CFR 50, Appendix I;

. 9) Limitations on the annual and quarterly doses to a MEMBER
OF THE PUBLIC from iodine-131, iodine-133, tritium, and all'
radionuclides in particulate form with half lives > 8 days in
gaseous effluents released from each unit to areas beyond the I
site boundary, conforming to 10 CFR 50, Appendix I; and J

i
' 10) Limitations on the annual dose or dose commitment to
! any MEMBER OF THE PUBLIC due to releases of radioactivity
! and to radiation from uranium fuel cycle sources, conforming
j to 40 CFR 190. |

!

!
!

;

,! -

;

!,

!

i
e

;

i
i
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i
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l

h. Records of in-service inspections performtd pursuant to ftheme Technical Specifications.
1

l

1. Records of Quality Assurance activities required by Section
17 of the Quality Assurance Manual for Operations. ;

j. Records of reviews performed for changes made to procedures
or equipment or reviews of tests and experiments pursuant
to lOCFR50.59.

k. Records of meetings of the PSC and the SRC.

1. Records of reviews performed for changes made to the Offsite
Dose Calculation Manual and Process Control Program.

m. Records of the service lives of the seals of all hydraulic
snubbers applicable to specification 3.16 including the
date at which the service life commences and associated
installation and maintenance records.

n. Records of analyses required by the Radiological
Environmental Monitoring Program.

6.10 RADIATION PROTECTION PROGRAM

Procedures for personnel radiation protection shall be prepared consistent I

with the requirements of lOCFR Part 20 and shall be approved, maintained
and adhered to for all operations involving personnel radiation exposure.

6.11 HIGH RADIATION AREA
,

1

6.11.1 In lieu of the " control device" or " alarm signal" required by )
paragraph 20.203 (c) (2) of 10CFR20, each high radiation area (as defined in
20.202 (b) (3) of 10CFR20) in which the intensity of radiation is 1000
mrem /hr or less shall be barricaded and conspicuously posted as a high
radiation area and shall be controlled by requiring the issuance of a

'

radiation work permit. Any individuet or group of individuals permitted
to enter such areas shall be provided with or accompanied by one or more

i

of the following: I

a. A radiation monitoring device which continuously indicates the
radiation dose rate in the area.

b. A radiation monitoring device which continuously integrates the )
radiation dose rate in the area and alarms when a pre-set
integrated dose is received. Entry into such areas with this
monitoring device may be made after the dose rate level in the
area has been established and personnel have been made
knowledgeable of them.

c. An individual qualified in radiation protection procedures who
is equipped with a radiation dose rate monitoring device. This
individual shall be responsible for providing positive control
over the activities within the area and shall perform periodic;

' radiation surveillance at the frequency specified in the
radiation work permit.

Amendment No. M, -34, M, 129
1C/M /SC-Order, 44, S4, SS, M O,
444,



The dose assignmants to various duty functions may be estimates based on
pocket dosimater, TLD, or film badga maasuremants. Small exposures
totaling less than 20% of the individual total dosa need not be accounted
for. In the aggregate, at least 80% of the total whole body dose received
from external sources shall be assigned to specific major work functions.

6.12.2.3 Monthly Operating Report

Routine reports of operating statistics which include:

(1) Average Daily Unit Power Level
(2) Operating Data Report
(3) Unit Shutdowns and Power Reductions
(4) Narrative Summary of Operating Experience

shall be submitted on a monthly basis to the Director, Office of Management
and Program Analysis, U.S. Nuclear Regulatory Commission, Washington, D.C.
20555, with a copy to the appropriate Regional Office by the fifteenth of
each month following the calendar month covered by the report.

6.12.2.4 Annual Report

All challenges to the pressurizer electromatic relief valve (ERV) and
pressurizer safety valves shall be reported annually.

6.12.2.5 Annual Radiological Environmental Operating Report * |

The Annual Radiological Environmental Operating Report covering the operation of
the unit during the previous calendar year shall be submitted by May 15 of each
year. The report shall include summaries, interpretations, and analyses of
trends of the results of the radiological environmental monitoring program for
the reporting period. The material provided shall be consistent with the
objectives outlined in the Offsite Dose Calculation Manual (ODCM), and in
10 CFR 50, Appendix I, Sections IV.B.2, IV.B.3, and IV.C.

The Annual Radiological Environmental Operating Report shall include the results
of analyses of all radiological environmental samples and of all environmental
radiation measurements taken during the period pursuant to the locations
specified in the table and figures in the ODCM, as well as summarized and
tabulated results of these analyses and measurements. In the event that some
individual results are not available for inclusion with the report, the report
shall be submitted noting and explaining the reasons for the missing results.
The missing data shall be submitted in a supplementary report as soon as
possible.

6.12.2.6 Radioactive Effluent Release Report **

The Radioactive Effluent Release Report covering the operation of the unit shall
be submitted in accordance with 10 CER 50.36a. The report shall include a
summary of the quantities of radioactive liquid and gaseous effluents and solid
waste released from the unit. The material provided shall be consistent with the
objectives outlined in the ODCM and Process Control Program and in conformance
with 10 CFR 50.36a and 10 CFR 50, Appendix I, Section IV.B.l.

* A single submittal may be made for ANO. The submittal should combine those
sections that are common to both units.

** A single submittal may be made for ANO. The submittal should combine those
sections that are common to both units. The submittal shall specify the releases
of radioactive material from each unit.

Amendment No. 9, G4, GG, 44, 73, 141
SG, %%, kk%,
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6.11.5 Special Reports

Special reports shall be submitted to the Administrator of the appropriate
Regional Office within the time period specified for each report. These
reports shall be submitted covering the activities identified below pursuant
to the requirements of the applicable reference specification.

a. Tendon Surveillance, Specification 4.4.2.2

b. Inoperable Containment Radiation Monitors, Specification 3.5.1,
Table 3.5.1-1.

c. Deleted |

d. Steam Generator Tubing Surveillance - Category C-3 Results,
Specification 4.18.

Miscellaneous Radioactive Materials Source Leakage Tests, Specificatione.

3.12.2.

f. Deleted |

g. Deleted |

h. Inoperable Fire Detection Instrumentation

i. Inoperable Fire Suppression Systems

j. Degraded Auxiliary Electrical Systems, Specification 3.7.2.H.

k. Inoperable Reactor Vessel Level Monitoring Systems, Table 3.5.1-1

1. Inoperable Hot Leg Level Measurement Systems, Table 3.5.1-1

m. Inoperable Main Steam Line Radiation Monitors, Specification 3.5.1,
Table 3.5.1-1.

Amendment No. 48, 4-18, 4M, MB, 146a
M3,
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6.14 OFFSITE DOSE CALCULATION MANUAL (ODCM)

The ODCM shall contain the methodology and parameters used in the calculation of
offsite doses resulting from radioactive gaseous and liquid effluents, in the
calculation of gaseous and liquid effluent monitoring alarm and trip setpoints,
and in the conduct of the radiological environmental monitoring program.

The ODCM shall also contain the radioactive effluent controls and radiological
environmental monitoring activities and descriptions of the information that
should be included in the Annual Radiological Environmental Operating and
Radioactive Effluent Release Reports required by Specifications 6.12.2.5 and
6.12.2.6.

Licensee initiated changes to the ODCM:<

'

a. Shall be documented and records of reviews performed shall be retained.
This documentation shall contain:

1. Sufficient information to support the change (s) together with the
appropriate analyses or evaluations justifying the change (s), and

2. A determination that the change (s) maintain the levels of
#

radioactive effluent control required by 10 CFR 20.1302, 40 CFR 190,
10 CFR 50.36a, and 10 CFR 50, Appendix I, and not adversely impact the
accuracy or reliability of effluent, dose, or setpoint calculations;

b. Shall become effective after approval of the General Manager, Plant
Operations; and

c. Shall be submitted to the NRC in the form of a complete, legible copy of
the entire ODCM as a part of or concurrent with the Radioactive Effluent
Release Report for the period of the report in which any change in 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 .

and shall also indicate the date (i.e., month and year) the change was |
implemented.

|

|
|
|

|
l

|

I

|

I
,
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DEFINIT 20MS

AXIAL SHAPE INDEX

1.22 The AXIAL SHAPE INDEX shall ha the power generated in the lower half of the
core less the power generated in the upper half of the core divided by the sum
of these powers.

REACTOR TRIP SYSTEM RESPONSE TIME

1.23 The REACTOR inIf SYSTEM RESPONSE TIME shall be the time interval from when
the monitored parameter exceeds its trip setpoint at the channel sensor until
electrical power is interrupted to the CEA drive mechanism.

ENGINEERED SAFETY FEATURE RESPONSE TIME

1.24 The ENGINEERED SAFETY FEATURE RESPONSE TIME shall be that time interval
from when the monitored parameter exceeds its ESF actuation setpoint at the
channel sensor until the ESP equipment is capable of performing its safety
function (i.e., the valves travel to their required positions, pump discharge
pressures reach their required values, etc.). Times shall include diesel ;

generator starting and sequence loading delays where applicable.

PHYSICS TESTS

1.25 PHYSICS TESTS shall be those tests performed to measure the fundamental
nuclear characteristics of the reactor core and related instrumentation and 1)
described in Chapter 14.0 of the FSAR, 2) authorized under the provisions of 10
CFR 50.59, or 3) otherwise approved by the Commission.

SOFTWARE

'

1.26 The digital computer SOFTWARE for the reactor protection system shall be
the program codes including their associated data, documentation and procedures.

PLANAR RADIAL PEAKING FACTOR Fxy

1.27 The PLANAR RADIAL PEAKING FACTOR is the ratio of the peak to plane average
power density of the individual fuel rods in a given horizontal plane, excluding
the effects of azimuthal tilt.

LIQUID RADWASTE TREATMENT SYSTEM

1.28 A LIQUID RADWASTE TREATMENT SYSTEM is a system designed and installed to
reduce radioactive liquid effluents from the unit. This is accomplished by
providing for holdup, filtration, and/or demineralization of radioactive liquid
effluents prior to their release to the environment.

MEMBER (S) OF THE PUBLIC

1.29 MEMBER (S) OF THE PUBLIC shall include all persons who are not
occupationally associated with the plant. This category does not include
employees of the utility, its contractors or vendors. Also excluded from this
category are persons who enter the site to service equipment or to make
deliveries. This category does include persons who use portions of the site for
recreational, occupational or other purposes not associated with the plant.

PURGE-PURGING

1.30 PURGE or PURGING is the controlled process of discharging air or gas from
a confinement to reduce airborne radioactive concentrations in such a manner
that replacement air or gas is required to purify the confinement.

ARKANSAS - UNIT 2 1-5 Amendment No. G4,M,4M
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DEFIN2TIONS

1

EXCLUSION AREA

1.31 The EXCLUSION AREA is that area surrounding ANO within a ndnimum radius of
.65 miles of the reactor buildings and controlled to the extent necessary by the
licensee for purposes of protection of individuals from exposure to radiation
and radioactive materials.

UNRESTRICTED AREA

1.32 An UNRESTRICTED AREA shall be any area at or beyond the exclusioc. area
boundary.

CORE OPERATING LIMITS REPORT

1.33 The CORE OPERATING LIMITS REPORT is the ANO-2 specific document that
provides core operating limits for the current operating reload
cycle. These cycle-specific core operating limits shall be determined
for each reload cycle in accordance with Technical Specification 6.9.5
Plant operation within these operating limits is addressed in individual
specifications.

i
1

|

|

1

I
1

|

!
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1

1

INSTRUMENTATION

3/4.3.4 TURBINE OVERSPEED PROTECTION
|

LIMITING CONDITION FOR OPERATION

3.3.4.1 At least one turbine overspeed protection system shall be
OPERABLE.

APPLICABILITY: MODES 1, 2 and 3.

ACTION:
)

With one stop valve and/or one control valve inoperable, within 4a.

hours either restore the inoperable valve (s) to OPERABLE status
or close the inoperable valve (s); otherwise, isolate the turbine
from the steam supply within the next 6 hours.

b. With one combined stop and intercept valve inoperable, within 4
1hours either restore the inoperable valve to OPERABLE status or
jclose the inoperable valves otherwise, isolate the turbine from

the steam supply within the next 6 hours.

With the above required turbine overspeed protection systemc.

otherwise inoperable, within 6 hours either restore the system to
OPERABLE status or isolate the turbine from the steam supply.

SURVEILLANCE REQUIREMENTS
|

- 4.3.4.1.1 The provisions of Specification 4.0.4 are not applicable.
4.3.4.1.2 The above required turbine overspeed protection system shall be i
demonstrated OPERABLE: i

|At least once per 92 days by direct observation of the movement ofa.
,

each of the following valves through at least one complete cycle |
from the running position:

1. Four high pressure turbine stop valves.

2. Four high pressure turbine control valves.
;

3. Four low pressure turbine combined stop and intercept valves.

b. At least once per 18 months by performance of a CHANNEL
CALIBRATION on the turbine overspeed protection systems.

c. At least once per 40 months by disassembling at least one of
each of the above valves and performing a visual and surface
inspection of valve seats, disks and stems and verifying no
unacceptable flaws or corrosion.

4
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|

3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.1 LIQUID HOLDUP TANKS * I

LIMITING CONDITION FOR OPERATIONa

d

3.11.1 The quantity of radioactive material contained in each unprotected
outside temporary radioactive liquid storage tank shall be limited to less than

;

or equal to 10 curies, excluding tritium and dissolved or entrained noble gases. ~

1'

APPLICABILITY: At all times.4

'

ACTION:

With the quantity of radioactive material exceeding the above limit,a.
s immediately suspend all additions of radioactive material to the

!"

affected tank and within 48 hours reduce the tank contents to within !
the limit and describe the events leading to the condition in the next !a

Radioactive Effluents Release Report pursuant to Specification 6.9.3.
i

b. The provisions of Specification 3.0.3 are not applicable. j

l*

SURVEILLANCE REQUIREMENTS )

; 4.11.1 The quantity of radioactive material contained in each unprotected |

outside temporary radioactive liquid storage tank shall be determined to be.

'

within the above limit by analyzing a representative sample of the contents of |

the tank at least once per 7 days when radioactive materials are being added to
j the tank.
i

j * Tanks included in this specification are those outdoor temporary tanks that
|

3 1) are not surrounded by liners, dikes, or walls capable of holding the tank
contents, and 2) do not have everflows and surrounding area drains connected

j to the liquid radwaste treatment system.

!

i

i
!,

;
4

i

!

l
!

|

I

|

l
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'

RADIOACTIVE EFFLUENTS

3/4.11.2 GAS STORAGE TANKS
1

LIMITING CONDITION FOR OPERATION

'

3.11.2 The quantity of radioactivity contained in each gas storage tank
jshall be limited to less than or equal to 300,000 curies noble gases

(considered as Xe-133).

APPLICABILITY: At all times.

ACTION:
9

With the quantity of radioactive material in any gas storage tanka.
exceeding the above limit, immediately suspend all additions of-

radioactive material to the tank and within 48 hours reduce the
i tank contents to within the limit and describe the events leading'

to the condition in the next Radioactive Effluent Release Report
pursuant to Specification 6.9.3.

b. The provisions of Specification 3.0.3 are not applicable.

! SURVEILLAN 1E REQUIREMENTS

| 4.11.2 The quantity of radioactive material contained in each gas
,

storage tank shall be determined to be within the above limit at least once
|

.
"

per 24 hours when radioactive materials are being added to the tank and the
;

reactor coolant activity exceeds the limits of Specification 3.4.8. !
4

i

e

i

l
,

i
1 |

i
.

e i

* 1
*

|

1

1

4

.

1
d

1

,

i

i

.

;

.

t

*
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RADIOACTIVE EFFLUENTS

3/4.11.3 EXPLOSIVE GAS MIXTURE |

LIMITING CONDITION FOR OPERATION

3.11.3 The concentration of the hydrogen / oxygen shall be limited in the waste
j

gas storage tanks to Region "A" of Figure 3.11-1. j

APPLICABILITY: At all times.

ACTION: 1

|-

When the concentration of hydrogen / oxygen in the waste gas storagea.

tanks enters Region "B" of Figure 3.11-1, corrective action shall be
taken to return the concentration values to Region "A" within 24 hours.

b. The provisions of Specification 3.0.3 are not applicable. I
i

SURVEILLANCE REQUIREMENTS

4.11.3 The concentration of hydrogen / oxygen in the waste gas holdup system
shall be determined to be within the above limits, with the waste gas system in
operation, by continuously monitoring with the hydrogen / oxygen monitors required
OPERABLE by Table 3.11-3.

1

I
I

I
I

|

I
!

|
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1

i TABLE 3.11-3
)

!

EXPLOSIVE GAS MONITORING INSTRUMENTATION
'

Minimum
Channels

Instrument Operable gplicability Action-

j 1. Waste Gas Holdup
| System Explosive

Gas Monitoring,

System

a. Hydrogen monitor 1 * 1

] b. Oxygen monitor 1 * 1
!

*During waste gas compressing operation (trea' ment for primary system off gases.),

S ACTION 1 - With both channels inoperable, operation may continue provided grab
j samples are taken 1)'every 4 hours during degassing operations, and
?, 2) daily during other operations. The analysis of these samples
j shall be completed within 8 hours of taking the sample.
.

'

|
!
6
s

i

!

4

1

|
t

:

!

a

!

j

i
1
4

i
,

i
1

1
;

i

i

i

i
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- i

I |
INSTRUMENTATION l

1a

BASES,

3/4.3.3.~6 POST-ACCIDENT INSTRUMENTATION

'The OPERABILITY of the post-accident instrumentatien ensures that,

'

sufficient information is available on selected plant parameters to
i monitor and assess these variables following an accident. This capability

is consistent with the recommendations of Regulatory Guide 1.97,
i " Instrumentation for Light-Water-Cooled Nuclear Plants to Assess Plant

3 Conditions During and Following an Accident," December 1975 and
NUREG-0578, "TMI-2 Lessons Learned Task Force Status Report and Short Term;

Recommendations.".

s

) The Reactor Vessel Level Monitor is provided as a means of indicating
level in the reactor vessel during accident conditions. A minimum of two
operable level sensors in the upper plenum region and one operable level

j sensor in the dome region are required for RVLMS channel operability. I

j When Reactor Coolant Pumps are running, all except the dome sensors are
1 interlocked to read " invalid" due to flow induced variables that may

,

| offset the sensor outputs. If the equipment is inaccessible due to health I

and industrial safety concerns (for exangle, high radiation area, low
; oxygen content of the containment atmosphare) or due to physical location
| of the fault (for example, probe failure in the reactor vessel), then

| operation may continue until the next scheduled refueling outage and a
report filed.p

1

j 3/4.3.3.7 CHLORINE DETECTION SYSTEMS
,

{ The OPERABILITY of the chlorine detection system ensures that
sufficient capability is available to promptly detect and initiate,

protective action in the event of an accidental chlorine release. This
j capability is required to protect control room personnel and is consistent
i with the recommendations of Regulatory Guide 1.95, " Protection of Nuclear

Power Plant Control Room Operators Against an Accidental Chlorine,

! Release," February 1975.
i

1 3/4.3.4 TURBINE OVERSPEED PROTECTION
i
j This specification is provided to ensure that the turbine overspeed

protection instrumentation and the turbine speed control valves are OPERABLE and1

| will protect the turbine from excessive overspeed. Protection from turbine
; excessive overspeed is required since excessive overspeed of the turbine could i

generate potentially damaging missiles which could impact and damage safety!

| related components, equipment or structures.

!
! i

1a

1 1

i ;

l' i

i

:
!

!
!
!

!

l
4

'

|
1

3
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3/4.11 RADIOACTIVE EFFLUFNTS

BASES

3/4.11.1 LIQUID HOLDUP TANKS

Restricting the quantity of radioactive material contained in the specified
tanks provides assurance that, in the event of an uncontrolled release of the
contents of the tanks, the resulting concentrations would be less than the limits
of 10 CFR 20, Appendix B, Table 2, Column 2, at the nearest porable water supply
and the nearest surface water supply in an UNRESTRICTED AREA.

3/4.11.2 GAS STORAGE TANKS

Restricting the quantity of radioactivity contained in each gas storage tank
provides assurance that, in the event of an uncontrolled release of the tank's
contents, the resulting total body exposure to a MEMBER OF THE PUBLIC at the I

nearest EXCLUSION AREA boundary will not exceed 0.5 rem. This is consistent with
Branch Technical Position ETSB 11-5 in NUREG-0800, July 1981. 1

3/4.11.3 EXPLOSIVE GAS MIXTURE !

It is expected that the hydrogen / oxygen concentration will be kept within ;
the lindts and therefore not enter the flammable or detonable region
concentrations within the waste gas storage tanks.

These levels provide reasonable assurance that no hydrogen / oxygen explosion
could occur to allow rupture of the waste gas storage tanks. The hydrogen and
oxygen limits are based on information in NUREG/CR-2726, " Light Water Reactor
Hydrogen Manual."

Grab samples are to be taken every 4 hours during degassing operations when
both hydrogen / oxygen analyzers are out of service. These samples are to be

,

analyzed within 8 hours to assure that the hydrogen / oxygen concentration is '

within the limits in Figure 3.11-1. During other Waste Gas Compressor
operations, the hydrogen / oxygen concentration is not as subject to change,
therefore grab samples are to be taken every 24 hours.

!
I
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6.7 SAFETY LIMIT VIOLATION

6.7.1 The following actions shall be taken in the event a Safety Limit is
.,- violated:
# i

a. The unit shall be placed in at least HOT STANDBY within one hour. I

I b. The Vice President, Operations ANO and the SRC shall be notified
i within 24 hours.

c. The Nuclear Regulatory Commission shall be notified pursuant to
,

10CFR50.72 and a report submitted pursuant to the requirements +

| of 10CFR50.36 and Specification 6.6.
|

6.8 PROCEDURES AND PROGRAMS | ;

6.8.1 Written procedures shall be established, implemented and maintained

| covering the activities referenced below:

a. The applicable procedures recommended in Appendix "A" of
j Regulatory Guide 1.33, Revision 2, February 1978.
-j b. Refueling operations.

c. Surveillance and test activities of safety related equipment.
] d. (Deleted)
{ e. (Deleted) i

; f. Fire Protection Program implementation,
g. Modification of Core Protection Calculator (CPC) Addressable

! Constants. These procedures should include provisions to assure
that sufficient margin is maintained in CPC Type I addressable
constants to avoid excessive operator interaction with the CFCs
during reactor operation.

NOTE: Modifications to the CPC software (including changes4

| of algorithms and fuel cycle specific data) shall be
1 performed in accordance with the most recent version of
! "CPC Protection Algorithm Software Change Procedure,"
i CEN-39(A)-P that has been determined to be applicable to
i the facility. Additions or deletions to CPC addressable
i constants or changes to addressable constant software limit

values shall not be implemented without prior NRC approval.'
,

;

j h. New and spent fuel storage.
| 1. ODCM and PCP implementation.
! j. Post accident sampling (includes sampling of reactor coolant,
1 radioactive iodines and particulates in plant gaseous effluent,

and the containment atmosphere).4

,

6.8.2 Each procedure of 6.8.1 above, and changes in intent thereto, shall
be reviewed and approved as required by the QAMO prior to implementation and*

| reviewed periodically as set forth in administrative procedures.

i

s
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1
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I

!

1

i
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6.8.3 Changes to procedures of 6.8.1 above may be made and implemented
prior to obtaining the review and approval required in 6.8.2 above
provided:

a. The intent of the original procedure is not altered.

b. The change is approved by two members of the plant management
staff, at least one of whom holds a Senior Reactor Operator's
License on Unit 2.

The change is documented, reviewed and approved as required byc.

the QAMO, within 14 days of implementation.

6.8.4 The following program shall be established, implemented, and
maintained:

a. Radioactive Effluent Controls Program

This program conforms with 10 CFR 50.36a for the control of radioactive
effluents and for maintaining the doses to MEMBERS OF THE PUBLIC from |
radioactive effluents as low as reasonably achievable. The program
shall be contained in the ODCM, shall be implemented by procedures, and
shall include remedial actions to be taken whenever the program limits
are exceeded. The program shall include the following elements:

1) Limitations on the functional capability of radioactive liquid and
gaseous monitoring instrumentation including surveillance tests and
setpoint determination in accordance with the methodology in the ODCM;

'

2) Limitations on the concentrations of radioactive material released
in liquid effluents to UNRESTRICTED AREAS conforming to 10 CFR Part 20,
Appendix B, Table 2, Column 2;

3) Monitoring, sampling, and analysis of radioactive liquid and
gaseous effluents in accordance with 10 CFR 20.1302 and with the
methodology and parameters in the ODCM;

4) Limitations on the annual and quarterly doses or dose commitment
to a MEMBER OF THE PUBLIC from radioactive materials in liquid
effluents released from each unit to UNRESTRICTED AREAS, conforming to i

10 CFR 50, Appendix I;

5) Determination of cumulative and projected dose contributions from
radioactive effluents for the current calendar quarter and current
calendar year in accordance with the methodology and parameters in the
ODCM at least every 31 days;

6) Limitations on the functional capability and use of the liquid and
gaseous effluent treatment systems to ensure that appropriate portions j
of these systems are used to reduce releases of radioactivity when the I

projected doses in a period of 31 days would exceed 2% of the !

guidelines for the annual dose or dose commitment, conforming to
10 CFR 50, Appendix I;

7) Limitations on the dose rate resulting from radioactive material
released in gaseous effluents to areas beyond the site boundary I

conforming to the dose associated with 10 CFR 20, Appendix B, Table 2,
Column 1;

l
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8) Limitations on the annual and quarterly air doses resulting from
noble gases released in gaseous effluents from each unit to areas
beyond the site boundary, conforming to "O CFR 50, Appendix I;

9) Limitations on the annual and quarterly dnses to a MEMBER OF THE
PUBLIC from iodine-131, iodine-133, tritium, and all radionuclides in
particulate form with half lives > 8 days in gaseous effluents released
from each unit to areas beyond the site boundary, conforming to
10 CFR 50, Appendix I; and

10) Limitations on the annual dose or dose commitment to any MEMBER
OF THE PUBLIC due to releases of radioactivity and to radiation from
uranium fuel cycle sources, conforming to 40 CFR 190. I

6.9 REPORTING REQUIREMENTS

ROUTINE REPORTS
i

6.9.1 In addition to the applicable reporting requirements of Title 10,
Code of Federal Regulations, the following reports shall be submitted to
the Administrator of the Regional Office unless otherwise noted. !

STARTUP REPORT

6.9.1.1 A summary report of plant startup and power escalation testing
shall be submitted following (1) receipt of an operating license, (2)
amendment to the license involving a planned increase in power level, (3)
installation of fuel that has a different design or has been manufactured
by a different fuel supplier, and (4) modifications that may have
significantly altered the nuclear, thermal, or hydraulic performance of
the plant.

6.9.1.2 The startup report shall address each of the tests identified in
the FSAR and shall include a description of the measured values of the
operating conditions or characteristics obtained during the test program
and a comparison of these values with design predictions and
specifications. Any corrective actions that were required to obtain
satisfactory operation shall also be described. Any additional specific
details required in license conditions based on other commitments shall be
included in this report.

6.9.1.3 Startup reports shall be submitted within (1) 90 days following
completion of the startup test program, (2) 90 days following resumption
or commencement of commercial power operation, or (3) 9 months following
initial criticality, whichever is earliest. If the Startup Report does
not cover all three events (i.e., initial criticality, completion of
startup test program, and resumption or commencement of commercial power
operation), supplementary reports shall be submitted at least every three
months until all three events have been completed.

ARKANSAS - UNIT 2 6-14a Amendmen t No . 6,62, M, M, M, M,444,
M,444, MO,
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,
h. Deleted |,

4

1. Inoperable Containment Radiation Monitors,
Specification 3.3.3.1.

^

j. Steam Generator Tubing Surveillance -- Category C-3 Results,
1 Specification 4.4.5.5.
:

) k. Maintenance of Spent Fuel Pool Structural Integrity,

;.
Specification 3.7.12. '

d

I 1. Deleted |1

m. Deleted |
'

4

; n. Inoperable Reactor Vessel Level Monitoring System (RVLMS),
Specification 3.3.3.6, Table 3.3-10 Item 14.

1

{ o. Inoperable Main Steam Line Radiation Monitors, Specification 3.3.3.1, |
Table 3.3-6.

1
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RADIOACTIVE EFFLUENT RELEASE REPORT * |

6.9.3 The Radioactive Effluent Release Report covering the operation of the unit
shall be submitted in accordance with 10 CFR 50.36a. The report shall include a
summary of the quantities of radioactive liquid and gaseous effluents and solid
waste released from the unit. The material provided shall be consistent with the
objectives outlined in the ODCM and Process Control Program and in conformance
with 10 CFR 50.36a and 10 CFR 50, Appendix I, Section IV.B.l.

' *1 single submittal may be made for ANO. The submittal should combine those
sect ons that are common to both units. The submittal shall specify the releases
of tedioactive material from each unit.

4
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ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT *

6.9.4 The Annual Radiological Environmental Operating Report covering the
operation of the unit during the previous calendar year shall be submitted by
May 15 of each year. The report shall include summaries, interpretations, and
analyses of trends of the results of the radiological environmental monitoring
program for the reporting period. The material provided shall be consistent with
the objectives outlined in the Offsite Dose calculation Manual (ODCM), and in
10 CFR 50, Appendix I, Sections IV.B.2, IV.B.3, and IV.C.

The Annual Radiological Environmental Operating Report shall include the results
of analyses of all radiological environmental samples and of all environmental .

radiation measurements taken during the period pursuant to the locations I
specified in the table and figures in the ODCM, as well as summarized and

;

tabulated results of these analyses and measurements. In the event that some I

individual results are not available for inclusion with the report, the report
shall be submitted noting and explaining the reasons for the missing results.
The missing data shall be submitted in a supplementary report as soon as
possible. l

* A single submittal may be made for ANO. The submittal should combine those
sections that are common to both units. t

!

|
!

|

|

<

ARKANSAS - UNIT 2 6-20 Amendment No. 60,M,W



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

!ADMINISTRATIVE CONTROL
t

f. Records of reactor tests and experiments.
,

g. Records of training and qualification for current members of the
unit staff. !

;

h. Records of in-service inspections performed pursuant to these i
Technical Specifications.

i. Records of Quality Assurance activities required by the QA
Manual.

j. Records of reviews performed for changes made to procedures or
equipment or reviews of tests and experiments pursuant to
10CFR50.59.

k. Records of meetings of the PSC and the SRC.

1. Records of changes to the Core Protection Calculator System
(CPCS) SOFTWARE. Changes to the CPCS SOFTWARE shall be made in
accordance with methods approved by the NRC. Tl.se records
shall include the following:

k

1. Purpose of change.

2. Detailed description of changes including algorithms,
changes to the assembly lietings, checksums and disk

.

identification numbers.

|
3. Summary of. validation test results. ;

m. Records of reviews performed for changes made to the Offsite
Dose Calculation Manual and Process Control Program.

n. Records of the service lives of the seals of all hydraulic
anubbers required by Specification 3.7.8, including the date at
which the service life commences and associated installation and
maintenance records.

6.11 RADIATION PROTECTION PROGRAM

Procedures for personnel radiation protection shall be prepared consistent
with the requirements of 10 CFR Part 20 and shall be approved, maintained
and adhered to for all operations involving personnel radiation exposure.

6.12 (DELETED)

i
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| 6.14 OFFSITE DOSE CALCULATION MANUAL (ODCM)

The ODCM shall contain the methodology and parameters used 2n the calculation of
i

; offsite doses resulting from radioactive gaseous and liquid effluents, in the j
calculation of gaseous and liquid effluent monitoring alarm and trip setpoints,'

K

and in the conduct of the radiological environmental monitoring program.4

: The ODCM shall also contain the radioactive effluent controls and radiological
| environmental monitoring activities and descriptions of the information that
. should be included in the Radioactive Effluent Release and Annual Radiological
| Environmental Operating Reports required by Specifications 6.9.3 and 6.9.4.
I

j Licensee initiated changes to the ODCM: |
i

a. Shall be documented and records of reviews performed shall be retained.4

; This documentation shall contain: '

. ,

! 1. Sufficient information to support the change (s) together with the !
j appropriate analyses or evaluations justifying the change (s),

2. A determination that the change (s) maintain the levels of
! radioactive effluent control required by 10 CFR 20.1302, 40 CFR 190,
{ 10 CFR 50.36a, and 10 CFR 50, Appendix I, and not adversely impact the
i accuracy or reliability of effluent, dose, or setpoint calculations;
<

| b. Shall become effective after approval of the General Manager, Plant ,

"

Operations; and
i

: c. Shall be submitted to the NRC in the form of a complete, legible copy of
the entire ODCM ar.a part of or concurrent with the Radioactive Effluent

| Release Report for the period of the report in which any change in the ODCM |
f was made. Each change shall be identified by narkings in the margin of the
i affected pages, clearly indicating the area of the page that was changed

and shall also indicate the date (i.e., month and year) the change was
inplemented.

I
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1.10 Dose Ecuivalent I-131

The Dose Ecuivalent I-131 shall be the concentration of I-131
(microcurie / oram) which alone would produce the same thyroid dose
as the cuantity and isotopic mixture of I-131. I-132, I-133, I-134
and I-135 actually present. The thyroid dose conversion factors'

used for this calculation shall be those listed in Table III of
TID-14044, " Calculation of Distance Factors for Power and Test
Reactor Sites."

1.11 Liouid Radwaste Treatment System
;

3 Licuid Radwaste Treatment System is a system desicned and used
for holdup, filtration, and/or demineralization of radioactive
liould effluents prior to their release to the evironment.

|

1.12 Purae - Purcina

Purce or Puraino is the controlled process of discharcina air or
cas f rom a confinement to reduce the airborne radioactivity
concentration in such a manner that replacement air or cas is
recuired to purify the confinement.

1.130r8 Member (s) of the Public |

|
| Member (s) of the Public shall include all persons 5,ho are not

;

occupationally associated with the plant. This , tegory does not
include employees of the utility, its contractore or vendors.
Also excluded from this category are persons who enter the site
to service equipment or to make deliveries. This category does i~

include persons who use portions of the site for recreational,
occupational or other purposes not associated with the plant. 1

1.1dGrG Exclusion Area |

The exclusion area is that area surrounding ANO within a minimum
radius of .65 ndles of the reactor buildings and controlled to
the extent necessary by the licensee for purposes of protection

Iof individuals from exposure to radiation and radioactive
|

materials. '- '

l.15Gr44 Unrestricted Area
|

An unrestricted area shall be any area beyond the exclusion area
boundary.

1.lf1 CORE OPERATING LIMITS REPORT |

The CORE OPERATING LIMITS REPORT is the ANO-1 specific document
that provides core operating limits for the current operating reload
cycle. These cycle-specific core operating limits shall be
determined for each reload cycle in accordance with Technical
Specification 6.12.3. Plant operation within these operating lindts
is addressed in individual specifications.

i

Amendment No. 9,--88, M9 6
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I3.25 RADIOACTIVE EFFLUENTS
, 1

I
'

3.25.1 Radioactive Liquid Holdup Tanks
,

Applicability: At all times.

Obiective: To ensure that the limits of 10 CFR 20 are not exceeded. I
|

'

1

Specifications: 1

1

3.25.1 A. The cuantity of radioactive material contained in each
unprotected * outside temporary radioactive liquid storace tank
shall be limited to less than or eaual to 10 curies, excludino
tritium and dissolved or entrained noble cases.4

B. With the cuantity of radioactive material exceedina the above
limit, immediately suspend all additions of radioactive material
to the affected tank and within 48 hours reduce the tank contents
to within the limit and describe the events leadina to the
condition in the next Radioactive Effluent Release Report pursuant j

i to specification 6.12.2.6.

C. The provisions of Specification 3.0.3 are not applicable s

| Bases:
i

This specification is provided to ensure that in the event of an uncontrolled4

^

release of the contents of the tank * the resultino concentrations would be less
than the limits of 10 CFR 20, Appendix B, Table 2, Column 2, at the nearest
potable water supply and the nearest surface water supply in the unrestricted j
area.

* Tanks included in this specification are those outdoor temporarv tanks that
1) are not surrounded by liners, dikes, or walls capable of holdino the tank
contents, and 2) do not have overflows and surroundina area drains connected,

| to the liauid radwaste treatment system.

i
i EMheat-e
i
; 3.25.1.1 Concen t-retten
<

?.pplicability: ?.t 211 ti=c:

| Objective: T: ensure that the limit: of 10 Cr" 20 ::: met.

Specific:t4ene+

i 3 25.1.1 ? The cen: ntration of ::di ::tiv: :teri:1 ::le ::d to
j the di: charge canal 0h:11 he limited te th: ecn::ntrati:-
J cpecified in 10 CF" " art 20, 7.ppendin 3, Table !!, Column 2

for : dkenuclid : cther than di:: 1ved :: entrained nebled

; g::::. For die: ived cr entrained ncb1: g::::, the total
concentrati:n ::1 :::d shall b: limited t 2 . 10 4 pCi/=1.

i S. S'ith th: concentrati n of : dicactive material ::1::::d
ene:: ding th: above limitz, i== dict:1y initist :: tion to

4 :::ts;: : ne ntr:ti n to withir limit: and pr;vid
notification te the C nsiccion withir 24 hours. I.- licu of
any othcr report, prep :: and submit Special " pset
.ithir 20 day: pursuant t Specificati n f.12.5

C. The previcica of Specification 3.0.3 ::: not applicable.
-

Basee+

Amendment No. 84,-14B,M1, 66v
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3.25.2 Radio *ctive Gas Storace Tenks

Applicability: At all times

Obiective: To restrict the amount of activity in a radioactive cas holdup
tank.

Specifications:

3.25.2 A. The cuantity of radioactivity contained in each cas storace
tank shall be limited to 300,000 curies noble cases (Xe-133
ecuivalent).

B. With the cuantity of radioactive material in any oas storace tank
exceedino the above limit, immediately suspend all additions of

radioactive material to the tank and within 48 hours reduce the
tank contents to within the limit and describe the events leadino
to the condition in the next Radioactive Effluent Release Report
pursuant to Specification 6.12.2.6.

C. The provisions of Specifier &iog_3.0.3 are not applicable.

Bases:

The value of 300,000 curies is a suitable fraction of the cuantity of radioactive
material which if released over a 2-hour period, would result in a total body
exposure to a member of the public at the exclusion area boundary of 500 mrem.
This le consistent with Branch Technical Position ETSB 11-5 in NJREG-0800, July

1 31.:.

n -.n.__ w
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u 3-.42w
v,,,..___

emw ..w.
, , _ . .

w...w....

-., ne.,..e-- .
n___
----

*pplicabilit1: ,.t 211 timee*

mu 2 _ _ 1. . _ .
. - _ ___..__.t..._..t..._ w---...--.- . .

2___ .2_2 _.--- -. .n. r e. n . .r r - . .w .2 _
, _ , ,

- --, - . ,
en ,____2 ,

--n. .....

sectic.- IV *., ::: ::t.

Specificati:n :

3.25.1.2 The d::: ::: itment t: : ::=h:: cf the public f:::*

: di ::tiv terial in liquid affluent: ::1 :: d f::
ANO 1 to the disch rge ::nci chall be:

11 Ouring any ::1:nd:: qu :ter les: th:n :: qu:1 to 1.5
:::: t the t:t:1 b;dy :nd 1 :: than :: equal t: 5
mr r t: any Organ, and

2) Oueing ny :: lender y :: 10:: th:2 :: qual t: 3m:
4: the total b dy and les: than :: equal t: 1^ ::: t
any ::gan-

O. 't?ith th ::: culet-ed de:: f :: th: ::10c:: of : dicactive
::terials i; liquid effluent: :" :: ding any of th :bev:
limits, i .- lieu cf any oth:: ::ps et , p :p; : and cub 't :

Gpeefel .",,cpstt to the Comai :icn within 30 days, pursuant
. _ e _ _ _ s . .a ._ ._ u. .s _ _-..e.....e.

,,
.- ~r .. .

C. The p: vision: cf Sp::ificati n 3.0.3 ::: . Ot applicablev

Basee+
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4.29 RADIOACTIVE EFFLUENTS

4.29.1 Radioactive Liquid Holdup Tanks

Applicability: At all times

Obiective: To ensure that the limits of 10 CFR 20 are not exceeded _.
Specification:

4.29.1 The cuantity of radioactive material contained in an outside
temporary radioactive licuid storace tank shall be determined to
be within the limit of Specification 3.25.1 by analyzina_a

i

representative sample of the contents of the tank at least once i
per 7 days when radioactive materials are beina added to the tank.

Basest
a
1

This specification is provided to ensure that in the event of an uncontrolled
release of the contents of the tank the resultina concentrations would be less
than the limits of 10 CFR 20, Appendix B, Table 2. Column 2, at the nearest
potable water supply and the nearest surface water supply in the unrestricted
area.

*E M1wente

4.20.1.1 Concentrati:n

,__,,__ ,,, ,..e ,. . . . u. . . . ... m... .,. ,___
n. . . . . .

m.u a _ ._ . . _ . .._._.._..__t._.. .t..._ ,,_4 _ .._, ___,,,__ ,__ .e...e.... ...
, , , ___

.~ ... . ... .. . . . . ~ . . .r............
:t.

Sp ification::
,

1

I

d.29.1.1 " dicactive liquid unste: ch:11 5: ::mpled and analy::d* '

:::crding to th: :: pling and n ly::: pr:gr:r ;f Table
A. . .n n ,..

". The ::: ult ef th: ::di:::tivity :naly::: chall b: u::d in
::: rdene: with th: ODC" t: :::ure that th: cen ntration:
ct point ;f : les:: ::: m: int ined u' thin the limit ef
.e___,,,__.,__ .s . n .e . . . . .r.......... . , ,

Baeee+

w u. ., ._ -y..u......,__..... .. y...42._.2e.
____ , _ _ ,_ ___ ._

, No. . _ _ u. .- . .t..._ . . . . . . . . _ _ . , _ _ _,
_ . . . . . . . ______. . . . . . . . .... ..

.2.,._.__.,__. . . . . . . . _ _ , _ , _ __,____2 ,_
....342 ..__i.._ ......__._ ,___t.._ .. _ .., _ . _ , , , _,_ . __....... .......M . n. . . . . . . . . . . . .. .. .T

unrestricted :::: uill b: 1 :: than th: concent : tion level: :p::ified in
, n. .- en n.._._.. .e n. , . .r 7. . . 21 . e , m. ._ u. .s ... e.t...,._. .... .

,__ ___.42_._ .2.m..,___,. . . . . . .,,_, _

. .
,____ ,,

. . . . . . . r....
eesur:n;; that-the levels of ::dic::tiv: m teri:10 ir bodie: cf unter

cutside th; cit: will not ::: ult in expecur;: g:: ster th:n the S;;ti n !! '.
2.__.,__. .u;..4..__ . 7 7. . . .m. .. ., .en .n_. e n. , ........2.,..i2.._,..... . u. _.. ..... .. - . .. .

._ __ ,_
. ..

_ 2__ _, ,____ ,

........ __ ,__. . . . . . . . . . . . . .. .. ...u.i_ _____ 2 ._ t.._._._.2 . _ . _ _ _ .t..._ ___..__,__t...______ ,,_, ,__ __
,. . . . r... . .-...r..... ...

Ke-423 is th; contr:111ng : dici:stsp: :nd it: C ir air 'subme::icn) .:: =
___ ._ __ ,.,,.. ,__. ..... .. __.2 _. . . . . . . . . ._..._"_.._,__t.._

"

,.....__ _;. . . . . , .. ... __ . . . . . . . . . ______ ,

- ... . . . . . , .. __t..._.a_. . . .
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L 29.2 Radioactive Gas Storace Tanks

Applicability: At all times

Obiective: To ensure meetino the reauirements of Specification 3.25.2.

Specification:

4.29.2 The cuantity of radioactive naterial contained in each aas storace,

tank shall be determined to be within the limits of Spec'.fication
3.25.2 at least once per 24 hours when radioactive mate';ials are i
beine added to the tank and the reactor coolant activity exceeds
the limits of Specification 3.1.4.1.b. '

Bases:

This specification is provided so that the recuirements of Specification 3.25.2 '

are met.

m. u L 1__ A. . .n. n. .

,

P.'.0!O".CTIVE LI^UID W'.sTE S? .PLINC 'f!O ?J!?.LYS ES PDOCP"J'"

S .pling "inimur Typ Of Leuer Limi-b
Liquid neleeee F: quency .naly :: Aetivi-ty of Detection*

Typ F :quency ?.n:1y::: +RDF
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6.6 RFPORTABLE EVENT ACTION

6.6.1 A REPORTABLE EVENT shall be any of those conditions specified
in Section 50.73 to 10 CFR Part 50.

6.6.2 The 1;. lowing actions shall be taken for REPORTABLE EVENTS:

a. A report shall be submitted to the Commission pursuant to
the requirements of Section 50.73 to 10 CFR Part 50, and

b. Each REPORTABLE EVENT shall be reviewed by the PSC, and
the results of this review shall be submitted to the SRC
and the Vice President, Operations ANO.

6.7 SAFETY LIMIT VIOLATION

6.7.1 The following actions shall be taken in the event a Safety
Limit is violated:

a. The facility shall be placed in at least hot shutdown
within one hour.

b. The Nuclear Regulatory Commission shall be notified
pursuant to 10 CFR 50.72 and a report submitted pursuant
to the requirements of 10 CFR 50.36 and Specification
6.6.

6.8 PROCEDURES AND PROGRAMS |

6.8.1 Written procedures shall be established, implemented and
maintained covering the activities referenced below:

a. The applicable procedures recommended in Appendix "A" of
Regulatory Guide 1.33, November, 1972.

b. Refueling operations,

c. Surveillance and test activities of safety related
equipment.

d. (Deleted)

e. (Deleted)

f. Fire Protection Program Implementation.

g. New and spent fuel storage.

h. Offsite Dose Calculation Manual and Process Control
Program implementation at the site.

i. Post accident sampling (includes sampling of reactor
coolant, radioactive iodines and particulates in plant
gaseous effluents, and the containment atmosphere).

Amendment No. H,M, M,M,M,M, 126
M, M, M,4H, M4, M3, M9
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| 6.8.2 Each procedure of 6.8.1 above, and changes in intent therato,
' shall be reviewad and approved as required by the QAMO prior to
j implementation and reviewed periodically as set forth in
j administrative procedures.
;.

6.8.3 Changes to procedures of 6.8.1 above may be made and3

j implemented prior to obtaining the review and approval
1

g required in 6.8.2 above provided:
I

a. The intent of the original procedure is not altered.
4

I b. The change is approved by two members of the plant
; management staff, at least one of whom holds a Senior

Reactor Operator's license on Unit 1.
.

! c. The change is documented, reviewed and approved as required
] by the QAMO, within 14 days of implementation.

] 6.8.4 The followina procram shall be established, implemented, and
; maintained:

a. Radioactive Effluent Controls Procram
,

l This procram conforms with 10 CFR 50.36a for the control of
t radioactive effluents and for maintainina the doses to MEMBERS
4

OF THE PUBLIC from radioactive effluents as low as reasonably
j achievable. The procram shall be contained in the CDCM, shall
! be implemented by procedures, and shall include remedial actions
, to be taken whenever the proaram limits are exceeded. The
j procram shall include the followine elements:

1) Limitations on the functional capability of radioactive
; licuid and caseous monitorina instrumentation includina

surveillance tests and setuoint determinatinn in accordance
j with the methodoloav in the ODCMs

| 2) Limitations on the concentrations of radioactive material
released in licuid effluents to UNRESTRICTED AREAS conformina to jd

j 10 CFR Part 20. Appendix B, Table 2, Colugg,24 j

|.

: 31 Monitorina, samplina, and analysis of radioactive licuid !

! and caseous effluents in accordance with 10 CFR 20.1302 and with
j the methodoloav and parameters in the ODCMs

i
j 4) Limitations on the annual and cuarterly doses or dose i

commitment to a MEMBER OF THE FUBLIC from radioactive materials j
in licuid effluents released from each unit to UNRESTRICTED

'

AREAS. conformina to 10 CFR 50, Appendix Is

5) Determination of cumulative and proiected dose

contributions from radioactive effluents for the current
calendar cuarter and current calendar year in accordance |
with the methodoloav and parameters in the ODCM_at least
every 31 days

6) Limitations on the functional capability and use of the
liauid and caseous effluent treatment systems to ensure that
appropriate portions of these systems are used to reduce
releases of radioactivity when the croiected doses in a period
of 31 days would exceed 2% of the cuidelines for the annual dose
or dose commitment, conformina to 10 CFR 50, Appendix Is

Amendment No, M,40,M,M,M,M, 127
SS,94,99,H9,G4,4M ,
4Mo 4M, %5, M9
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) 7) Limitations on the dose rate resultina from radioactive
! material released in caseous effluents to areas bevond the site
: boundary conformina to the dose associated with 10 CFR 20,
i Appendix B. Table 2. Column is

8) Limitations on the annual and auarterly air doses1

Itsultina from noble cases released in caseous effluents-

| from each unit to areas bevond the site boundarv, conformina
; to 10 CFR 50. Anoendix Is i

j

| 9) Limitations on the annual and auarterly doses to a MEMBER

| OF THE PUBLIC f rom iodine-131, iodine-133 tritium, and all,

radionuclides in carticulate form with half lives > 8 days in
; caseous effluents released from each unit to areas bevond the
i site boundarv, conformina to 10 CFR 50, Appendix Is and '

i i
n

i 10) Limitations on the annual dose or dose commitment to
; any MEMBER OF THE PUBLIC due to releases of radioactivity
1 and to radiation from uranium fuel cycle sources, conformina
4 to 40 CFR 190.
J
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h. Racords of in-servica inspections performsd pursutnt to
thema Technical Specifications.

1. Records of Quality Assurance activities required by Section
17 of the Quality Assurance Manual for Operations.

j. Records of reviews performed for changes made to procedures
or equipment or reviews of tests and experiments pursuant
to 10CFR50.59.

k. Records of meetings of the PSC and the SRC.

1. Records of reviews performed for chances made to the Offsite

Dose Calculation Manual and Process Control Procram. ' DELETED)

m. Records of the service lives of the seals of all hydraulic
anubbers applicable to Specification 3.16 including the
date at which the service life commences and associated
installation and naintenance records.

n. Records of analyses required by the Radiological j
Environmental Monitoring Program. '

6.10 RADIATION PROTECTION PROGRAM

Procedures for personnel radiation protection shall be prepared consistent )
with the requirements of 10CFR Part 20 and shall be approved, maintained ;and adhered to for all operations involving persor.nel radiation enposure. j

i6.11 HIGH RADIATION AREA j

!
6.11.1 In lieu of the " control device" or " alarm signal" required by i
paragraph 20.203 (c) (2) of 10CFR20, each high radiation area (as defined in
20.202 (b) (3) of 10CFR20) in which the intensity of radiation is 1000
mrem /hr or less shall be barricaded and conspicuously posted as a high |

radiation area and shall be controlled by requiring the issuance of a
radiation work permit. Any individual or group of individuals permitted
to enter such areas shall be provided with or accompanied by one or more j
of the following:

a. A radiation monitoring device which continuously indicates the
radiation dose rate in the area.

b. A radiation monitoring device which continuously integrates the
radiation dose rate in the area and alarms when a pre-set
integrated dose is received. Entry into such areas with this
monitoring device may be made after the dose rate level in the
area has been established and personnel have been nade
knowledgeable of them,

c. An individual qualified in radiation protection procedures who
is equipped with a radiation dose rate monitoring device. This
individual shall be responsible for providing positive control
over the activities within the area and shall perform periodic
radiation surveillance at the frequency specified in the
radiation work permit.

Amendment No. 44, 44, 64, 129
10/24|BO-Crd r, 64, SA, SS, H S,
M4,



The dosa cesignmsnts to various duty functions may be estimmtes based on
pocket dosim: ster, TLD, or film badge msasuremants. Small exposures
totaling less than 20% of the individual total dose need not be accounted
for. In the aggregate, at least 80% of the total whole body dose received
from external sources shall be assigned to specific major work functions.

6.12.2.3 Monthly Operating Report

Routine reports of operating statistics which include:

(1) Average Daily Unit Power Level
(2) Operating Data Report
(3) Unit Shutdowns and Power Reductions
(4) Narrative Summary of Operating Experience

shall be submitted on a monthly basis to the Director, Office of Management
and Program Analysis, U.S. Nuclear Regulatory Commission, Washington, D.C.
20555, with a copy to the appropriate Regional Office by the fifteenth of
each month following the calendar month covered by the report.

6.12.2.4 Annual Report

All challenges to the pressurizer electromatic relief valve (ERV) and
pressurizer safety valves shall be reported annually.

6.12.2.5 Annual Radiological Environmental Operat(ng_ Report +* |

( 3:utine The Annual egadiological egnvironmental Operating,egeporte covering |the operation of the unit during the previous calendar year shall be submitted
pric: tc hy,May 15 of each year. | l

(b) The annual ::diclogie:1 envir:nmental reporte shall include l
summaries, interpretations, and analyses of trends s tatic t4:01 cvaluati:n of the
results of the radiological environmental monitoring _proaram surveillene:
:tiviblee-for the reporting period r The material provided shall be consistent {A

with the obiectives outlined in the Offsite Dose Calculation Manual (ODCM), and i
in 10 CFR 50. Appendix I, Sections IV.B.2, IV.B.3, and IV.C. including : I

comparisen with peeeperational :tudic , peracional cent 1: (: Opp prict } :nd
p :vious environmental curveillanc ::pc t: and an ::::::m:nt of th ch:::ved
impcet cf the plant Oper:tica en th envi rent.cn t . The :: pert ch:11 also include
th: ::: alt: cf the land us: : ncus or evidene ef ir::versibic damage :::

!

detected by the monitcring, th: : pert ch:11 provid: n nclysi: ef the problem
and a planned scurs: of action t: elleviet the p :bler.

The Annual Radiological Environmental Operatina Report shall_ include the resulig
of analyses of all_radioloalcal environmental samples and of all environmental
radiation measurements taken durina the period pursuant to the loca.t_ ions
specified in the table and fiaures in the ODCM, as well as summarized and
tabulated results of these analyses and measurements. In the event that some
individual results are not available for inclusion with the report, the report
gAa_ll be subm.Jtted notina and explainina the , reasons for the missipa results.
The misslDg_ data shall be submitted in a supplementary _ report as soon as
ggssible.

**
6.J 2. 2. 6 Radioactive Effluent Release Report

Ihe Radioactive Effluent Release Report coverina the operation of the unit shall
be submitted in accordance with 10 CFR 50.36a. The report shall include a
spmmary of the cuantities of radioactive liauid and caseous effluents and solid
waste released from the unit. The material provided shall be consistent with the
gbjectives outlined in the ODCM and Process Control Pro, gram and in conformance
with 10 CFR 50.36a and 10 CFR 50, Appendix I, Section IV.B.1.

Amendment No. 9, 34, GG, 44, 43, 141
&&, %B, k48,
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!+* A single submittal may be mada for ANC-1 :nd .*2'^ - 2. The submittal should I.,

combins those sections that are common to both units et th: :t:tieni

** A sinale submittal may be made for ANO. The submittal should combine those
sections that are common to both units. The submittal shall specify the releases
of radioactive material from each unit.
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6.12.5 Spscial Rzports

Special reports shall te submitted to the Administrator of the appropriate<

: Regional Office within'the time period specified for each report. These
d

reports shall be submitted covering the activities identified below pursuant
i

to the requirements of the applicable reference specification. |;

) a. Tendon Surveillance, Specification 4.4.2.2
s .

b. Inoperable Contaimment Radiation Monitors, Specification 3.5.1,
Table 3.5.1-1.

> c. Deleted " . ~ ' . ' . . - . . ' . - " . " . . ' " - - . ' . . , . " , - - . ' ' . ' - . . ' . . . . - ' . . ' . " . ' . , ' . . ' . " . . ' , . ' . ' . " . ' , . - . . "'
. . -- .- . . . . .

...e..,, ,
, .

!

} Thi: : p :t ch ll include the fellouing; |
4

l
|

1) 0;;;;iption of :: cur nce, j
.

, ,, , s _ - , z ,. . .t.. __.. .,.,, a. -. -----.2 . ,_ .t.. .. . .,,. - . . . . . ---. ,
.. 2 ,, ,

-, . . ..
$

| 3) Explain ::::::tiv :: tion (s) taken t mitig:t :::urz:nce.
i

|j t) 0 fin: ::ti n(:) tchen to prevent ::: :::n:-

5) S"-- ry of ::n::quen::::) of :::urz:n :.,
4

i f) 00; crit level: :ne : ding t00"R100 in :::::d:ne: with
s s. n o rn. .., n . e n. .e , _ ,

.. ,r... t.i_.. ,
_ ___,,__

--. . ,-,, -

d. Steam Generator Tubing Surveillance - Category C-3 Results, )

i specification 4.18. !
*

1

f e. Miscellaneous Radioactive Materials Source Leakage Tests, Specification
3.12.2.

f. Deletedn di:1 gie:1 "nvi: nmental M: nit rir.; S: plc .'.n:lysi:,
-, -..... ,__. . . . . . . e n . 4. .e_ _ , , , _ _ ,

..

g. Deleted.".n unplanned ef f:it: ::1:::: during any en: h::: p: icd f 1) more
t-han
1 :::1 ef ::di ::tiv :teri:1 ir liquid effluents, 2) mer; than 150
curic: Of ncil; g : in g:::::: Offlu:nt:, :: 3) m::: than 0.05 curie:
cf ::dici: din in g:::::: c f flucr.tz . The ::p::t :f :n unpl:nned
offsit ::1:::: cf ::di ::tiv: =;teri:1 ch:11 5: zubnitt:d althir 30

day; cf th: :currence and ch:11 include the following infermetion:

1. d :::1pti n f th: Ov:nt :nd :quipment invcived.*

2. C::::( ) for the unplanned : lease,-
3. * ti:n: tak:n te p : vent :: ur :ne:.

I C n :qu:n;;; Of the unplanned :010:00.
h. Inoperable Fire Detection Instrumentation

1. Inoperable Fire Suppression Systems

1. Dearaded Auxiliary Electrical Systems, Specification 3.7.2.H.

k. Inoperable Reactor Vessel Level Monitorina Systems. Table 3.5.1-1

1. Inoperable Hot Lea Level Measurement Systems, Table 3.5.1-1

m. Inoperable Main Steam Line Radiation Monitors. Specification 3.5.1.
Table 3.5.1-1.

Amendment No. Se, -1-M , M 1, M e, 146a
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6.14 OFFSETE DOSE CALCULATION MANUAL (ODCM)
i
i

The ODCM shall contain the methodology _and parameters used in the calculation of 1

offsite doses resultino from radioactive caseous and liauid effluents, ;

in thecalculation of caseous and licuid effluent monitorina alarm and trio setooints, 'and in the conduct of the radiological environmental monitorina procramt

The ODCM shall also contain the radioactive effluent controls and radioloaicalenvironmentaa monitorina activities and descriptions of the information that
should be included in the Annual _Radioloaical_ Environmental Operatina andRadioactive Effluent Release Reports required by Speciti. cations 6.12.2.5 and
6.12.2.6.

Licensee initiated chances to the ODCM:

_ Shall be documented and records of reviews performed shall be retained.a.

This documentation shall contain:
1. Sufficient information to support the chanae(s) together with the

appropriate analyses or evaluations iustifyina the chance (s), and
2. A determnnation that the chance (s) maintain the levels of

radioactnve effluent conttpl recuired by 10 CFR 20.1302, 40 CFR 190
110 CFR 50.36a, and 10 CFR 50, Appendix I, and not adverselv impact the

accuracy or reliability of effluent, dose, or setooint calculations;

b. Shall become ef.fective after approval of the General Manaaer, Plant
Operations; and

c. Shall be submitted to the NRC in the form of a complete, leaible copy of
the entire ODCM as a part of or concurrent with the Radioactive Effluent.

Egleage Report for the period of the report in which any chance in the ODCM
was made. Each chaDae shall be identified by markinos ip the marcin of the
affected paces, clegylv indicatina the area of the nace that was chanced
and shall also indicate the date (i.e., month and year) the chance was
implemented1

S.11.1 The ODCM chall d::::ibe the mothed 1:gy and p : meter: to be
used ir th ::1 utet-ica of ef f;ite d:::: due t: : dicactive
ga;;;us and liquid effluents and in the calculation of gacccus
and liquid-effluent m nitoring inst-eumentatica 210:r/ trip
::tpcint: : ncistent with th applicable LOO': contained in
th::: Technicci specification .

5.11.2 ..ny change-to th: 00CM made by the licen :: chall;
'

- 1. bc : viewed and found :: ptable by the PCC :nd Enc,'

2. bc ;ubmitted to the tA amiccicn'' by inclucica i:. the
Semiannual nadienctive Effluent nelease nep; t
(Specificati n 5.12.2.5; f: the period during vhich th
chang: u: mad: cfEective,

3. beccme ef-fective upon : det specified and ag:: d to by
both the PSC and Snc f 11: wing thei :: view and ::::ptance
of th: change.

i ' Change; to the locations f environmental ::mpling-stations, : quired by
Specification ".30.1, ch:11 not : quir :: view by the PSC and CDC pric: to
implementatienv

' t'rM. . .=h ::i tt .:' -h. 1' J ..:L v6. -
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6.14 OFFSXTE DOSE CALCULATION MAMUAL (ODCM)

The ODCM shall contain the methodoloav and parameters used in the calculation of
offsite doses resultina from radioactive caseous and liculd effluents, in the
calculation of caseous and liquid ef fluent monitorina alarm and trio setooints,
and in the conduct of the radiolo.gical environmental monitorina procram.

The ODCM shall also contain the radioactive effluent controls and radiolocical
enviroupental monitorina activities and descLiptions of the information that
should be included in the AnnuaJ Ra,gioJocical Environmental Operatina and
gadioactive Effluent Release Reports reautred by Specifications 6.12.2.5 and
6.12.2.6.

Licensee initiated chances to the ODCM:

a. Shall be documented and records of reviews performed shall be retained.
This documentation shall contain:

1. Sufficient information to support the chance (s) tooether with the
appropriate amalvses or evaluations iustifyina the chanae(s), and

2. A determination that the chanae(s) maintain the levels of
radioactive effluent control recuired by 10 CFR 20.1302, 40 CFR 190,
10 CFR 50.36a, and 10 CFR 50,,bpoendix I, and not adverselv impact the
accuracy or reliah_111tv of effluent dose, or setooint calculations;2

b. Shall become effective al;er approyal of the General Manaaer, Plant
Operationsj_and

c. Shall be submitted to the NRC in the form of a completeg leaible copy _o_f
the entire ODCM as a part of or, concurrent with the Radioactive Effluent
Release Repptt for the period of the report in which any chance in the ODCM
was made. Each chance shall be identified by markinos in the marain of the
affected naaes, clearly indicatina the area of the pace that was chanced
and shall also indicate the date (i.e., month and year) the chance was

pnplemented2
1

5.10.1 The OOCM ch:11 d::::ibe the met-hed 1 gy and p : meters to be I

u::d i.- th :1culation of eff:ite dese: due t: : dicactive
gerecu: and liquid effluent and in th: calculation of gacecus
and liquid off-lment monitoring inet-eumentation 10 r/ trip
eetpcint: consistent with th: applicable LCC': contained ir
the:: Technicci Specification-

5.10.2 .".ny change to th: 00CM med by the licence chall:

1. bc ::vicued :nd found :::ptable by the PSC and Snc,'

O. be cubmitted to the Commiccien'' by inclucica in the
Bemtennual Radicactiv; Ef fl-uent neles : neport
' Specification 5.12. 2. 5) fe: the pe riod during which t-he
eh=ng: .::: mad: cffective,

3. bec = effective upon a det: :pecified and ag : d to by
both the PSC and enc fellowing thei ::vicu and ::cptance
of th: change.

' Change t; the locations of envirenmentel : mpling :tations, :: quired by
Specification 4.30.1, ch:11 not ::quir : vicu by the PSC and Snc pric: to
implementation

''Thi: submitt:1 chall include:
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DEFINITIONS

AXIAL SHAPE INDEX

1.22 The AXIAL SHAPE INDEX shall be the power generated in the lower half of the
core less the power generated in the upper half of the core divided by the sum
of these powers.

REACTOR TRIP SYSTEM RESPONSE TIME

1.23 The REACTOR TRIP SYSTEM RESPONSE TIME shall be the time interval from when
the monitored parameter exceeds its trip setpoint at the channel sensor until
electrical power is interrupted to the CEA drive mechanism.

ENGINEERED SAFETY FEATURE RESPONSE TIME

1.24 The ENGINEERED SAFETY FEATURE RESPONSE TIME shall be that time interval
from when the monitored parameter exceeds its ESF actuation setpoint at the
channel sensor until the ESF equipment is capable of performing its safety
function (i.e., the valves travel to their required positions, pump discharge
pressures reach their required values, etc.). Times shall include diesel
generator starting and sequence loading delays where applicable.

PHYSICS TESTS

1.25 PHYSICS TESTS shall be those tests performed to measure the fundamental
nuclear characteristics of the reactor core and related instrumentation and 1)
described in Chapter 14.0 of the FSAR, 2) authorized under the provisions of 10
CFR 50.59, or 3) otherwise approved by the commission.

SOFTWARE

1.26 The digital computer SOFTWARE for the reactor protection system shall be
the program codes including their associated data, documentation and procedures.

PLANAR RADIAL PEAKING FACTOR Fxy

1.27 The PLANAR RADIAL PEAKING FACTOR is the ratio of the peak to plane average
power density of the individual fuel rods in a given horizontal plane, excluding
the effects of azimuthal tilt.

SOURCE CHECK

1.29 . CO"nCE CHECM ch:11 he the qualitativ: ::::::m:nt of channel ::: pens: ' hen*

the channel scncer i :npe :d to th: : diesetiv: acurec.

GFFeWE DOSE C*I.CUI.".T!CM l'.*2?"*.I. (ODCM) (Moved to specification 6.14) |

4,-20 7.n OFFSITE DOSE C".I.CUL*. TION i'.*J!U?.L (00CM) ch:11 bc : .anual containing t-he
methed 1 gy nd p;;; meter: to be used in the calculation of effeite d:::: due t:
: dicactiv: ge ceu: nd liquid cffluent: and in th :1culation of-gacecus and
liquid ef fluent monit+cing instrument-ation clarr/ trip ::tpcints.

LIOUID RADWASTE TREATMENT SYSTEM

1.28 A LIOUID RADWASTE TREATMENT SYSTEM is a system desianed and installed to
reduce radioactive licuid effluents from the unit. This is accomplished by
providino for holdup, filtration, and/or demineralization of radioactive liouid
effluents prior to their release to the environment.

MEMBER (S) OF THE PUBLIC

ARKANSAS - UNIT 2 1-5 Amendment No. 24,60,4M
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1.29 MEMBER (S) OF THE PUBLIC shall include all Dersons who are not '

occupationally associated with the olant. This cateaory does not include ,

] employees of the utility, its contractors or vendors. Also excluded from this- ;

cateaory are eersons who enter the site to service eauipment or to make<

i deliveries. This cateaory does include eersons who use portions of the site for
*

recreational, occupational or other ourcoses not associated with the olant.
i

!
PURGE-PURGING

I,J

i 1.30 PURGE or PURGING is the controlled process of discharaina air or aas from
.

! a confinement to reduce airborne radioactive concentrations in such a manner !
I that replacement air or cas is reauired to ourify the confinement. '
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EXCLUSION AREA
i
,

1.31 The EXCLUSION AREA is that area surrounding ANO within a minimum radius of '

.65 miles of the reactor buildinos and controlled to the extent necessary by the
licensee for purposes of protection of individuals from exposure to radiation
and radioactive materials.

UNRESTRICTED AREA

1.32 An UNRESTRICTED AREA shall be any area at or bevond the exclusion area
boundarv.

1

:

CORE OPERATING LIMITS REPORT

1.33 The CORE OPERATING LIMITS REPORT is the ANO-2 specific document that
p,,Loyjdes cor.t_operatina limits for the current operatina reload l
.c. cl e . These cycle-specific core operatino limits shall be determined

'

y

for each reload cycle in accordance with Technical Specification 6.9.5

Plant operation within these operatino limits is addressed in individua,J,
.

specifications. |
:

ARKANSAS - UNIT 2 1-6 Amendment No. @ ,4-4 4 , 4 ~4 |



._. . ._ _,_a - _. __...-...m._ _ . . , . . . .._m.__._.m..--& .m___mm.___..m_s - = _ ,_.4 _. i . _ + .a... . . . _ _

DEFINITIONS
.

|

T.* V. P T , , .B. , m.k, .R n.E..R. (Moved to Page 1,6)._. . .

. . s e, t.._ ev.,,,,,.,.e.,.m.i., .m n,.e_m. 2._. .t._. ____._ _..__..__u...,,__ .s_irm,, .-.. t. 4 _ - _44_._._... ..J..r.._. .._,, ..
.. - . .. . . . . . . . . .. . .. . . . . .

___

. E. E. ...21.__ .r A.L..._
__

.. o. L..Ji.J..J ,_._ __..,J. .___ _ _ _ s. _1 1 ,J. &_, a L. ._ _..&..__.u. .. . , _ . _ . _ . . _ . . _ . , . .L.,.. L.L.._.. ... ., ,.... . . - , . . . .

..a..... . . _ . _ ...______ _a .___n__a_ _a a . .s s . . z a . . . , _ z___ _ . . _ _ _ . . . ._ _Ja_ a__
, ______

__ r--r_--- - r---~~------ - - - - - - - - - - - - - --r----- - - - - - - - - - - - -

__...J. .2..a___..a.._., .. .._ u.._a._..,,..

m. . , n.e..e . n. , , e.n., .a n.e._. (Moved to Page 1 6). . . . .. . ._

. . s. e. , ,i. .e n,.e e m. n,, mm. .e n. .s.n. ..e_m.. t. 3 3 L ._ _ . . . . ... 6
.

, . _. . . . . .
_ __ ____ __

L.._,__.__.._. u,. t. ._ -..._m,.., . . .

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

L _ . . _ _i._. yr- . . .

mm. n. .e.,.. m. n _e.n. .i.m. e i. .,, ' '.".'.9&-REPGiWP (Moved to Page 1-6). . .

,...e, t.._ , m. n... .. , e, n. e n, m. v .i.,c , , u. ,. m. .e, m. ..e. n n, n. .. 2._. .t.._ .s.i.,m.,.
, ._ _ _ _ , ,2_

.J.._._..___.. . . . m. u. ._. .., . . .. .. . . . ..

...f**_m- _.__..r,__.
------

....., .

._.2_i__ ____ ___ . ,__ s,_4 _- - -
-__-_-__-__'-2__.

,__ .t_ ___,__Jr-- _---- - - - - - - -r_---> - r -- - -- - - e

.,..,.1. m.L..._._._. ,.,..,.1_~ _ _ _ _ A E J _. _ 6 1J 2o_ _L_11 L. J_m _2__J_ _ _

r_-_---___
-- _-r- -- s - - - - - - - - - - - - - - - -- - - ---

.s. . ___L. ..1._._.._n . , , .._i.. .J .. ,.,,,_a_...___ _ . . J s. t. m.._._.L._...a,__1 e _ _ _ J s J _ _ a. J _ _ e ci e_ __

-. , .. -. . . - - - - - - - - --
___ -__,-r---_1.n .i . _ s. ,,7..6..J.__. . A &. L. . .J _ s.L.._.__... . . -- .. .

___62-_. 12_as_ 2_ J___._ 2 J _ J 2 . . J _1. . 1
r - - - - - 's -- --- -- - - - - - - - - - - -- - - - - - - - -

_ _ 2 2 2 _ _ a. 2 ___
r----------

THIS PAGE INTENTIONALLY LEFT BLANK

I
1

I

i

i

i

i
l

i

~ ,1

j
i

;

.

1

i

ARKANSAS - UNIT 2 1-7 Amendment No. 40,-149,W



1

I

INSTRUMENTATION j

FIRE DETECTION INSTn'J"ENT" TION 3/4. 3. 4 TURBINE OVERSPEED PROTECTION |

LIMITING CONDITION FOR OPERATION
1

I

DELETED-3.3.4.1 At least one turbine overspeed protection system shall be j
OPERABLE. I

l
APPLICABILITY: MODES 1, 2 and 3. |

ACTION:
l

a. With one stop valve and/or one control valve inoperable, within 4
hours either restore the inoperable valve (s) to OPERABLE status )
or close the inoperable valve (s); otherwise, isolate the turbine 1

h tte steam sucolv within the next 6 hours.
b. With one combined stop and intercent valve inoperable, within 4 I

hours either restore the inoperable valve to OPERABLE status or
close the inoperable valves otherwise, isolate the turbine from
the steam supolv within the next 6 hours.

c. With the above reouired turbine overspeed protection system
otherwise inoperable, within 6 hours either restore the system to
OPERABLE status or isolate the turbine from the steam supolv.

1
SURVEILLANCE _ REQUIREMENTS '

4.3.4.1.1 The provisions of Specification 4.0.4 are not applicable.

4.3.4.1.2 The above reouired turbine overspeed protection system shall be
demonstrated OPERABLE:

a. At least once per 92 days by direct observation of the movement of
each of the followina valves throuch at least one complete cycle
from the runnino position:

1. Four hiah pressure turbine ston valves.

2. Four hich pressure turbine control valves.

3. Four low pressure turbine combined stop and intercept valves.

b. At least once per 18 months by performance of a CRANNEL
CALIBRATION on the turbine overspeed protection systems.

c. At least once per 40 months by disassemblina at least one of
each of the above valves and oerformina a visual and surface
inspection of valve seats, disks and stems and verifyina no
unacceptable flaws or corrosion.

ARKANSAS - UNIT 2 3/4 3-43 Amendment No. M ,60,4 M ,444, |
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.1 LIQUID HOLDUP TANKS *

LIMITING _ CONDITION FOR_QPERAT_IQN

3.11.1 The cuantity of radioactive material contained in each unprotected
outside temporary radioactive liquid storace tank shall be limited to less than
or ecual to 10 curies, excludino tritium and dissolved or entrained noble cases.

,

APPLICABILITY: At all times. |

ACTION:

a. With the cuantity of radioactive material exceedina the above limit,
immediately suspend all additions of radioactive material to the
affected tank and within 48 hours reduce the tank contents to within
the limit and describe the events leadine to the condition in the next
Radioactive Effluents Release Report pursuant to Specification 6.9.3.

b. The provisions of Specification 3.0.3 are not applicable.

SUPVEILLANCE REQUIREM_ENT_S

4.11.1 The cuantity of radioactive material contained in each unprotected
outside temporary radioactive licuid storace tank shall be determined to be
within the above limit by analyzino a representative sample of the contents of
the tank at least once per 7 days when radioactive materials are beine added to
the tank. -

* Tanks included in this specification are those outdoor temporary tanks that
1) are not surrounded by liners, dikes, or walls capable of holdina the tank
contents, and 2) do not have overflows and surroundino area drains connected
to the licuid radwaste treatment system.

T T. AT T T. M. .e P..PT T.T P.E,TT. f'- v .

IrIMITINC CONDITION FOD OPEP.". TION

3.11.1.1 The concent:stion of : dicactiv; ::terial cleased f :: th sit:
in liquid effluent to the discharg: cen:1 ch:11 b: limited to the l

cone nt: tion: :pecified i: 10 CFP P :t--20, App:ndin S, T:ble !!, 0:lumn 2
!=: ::di:nuclid : =th:: th:n di:::1= s :: :nt::in s noble g::::. T: ,

di : lved : ent: ined noble g::c;, th concent:stion ::1 :: d ch:11 he l

34_4u_ t_ _

2.n. 4, . - 4 ,f _ ,---- .2 -- n -
_

e-- --.-

APPLICASILITY: At 211 times.

ACTION: )
i.

c. With th cone:nt: tien f ::dicactive .,-teri:1 ::1::::d ene: ding
th: bev: limit:, immedictely initict: :: tion: t :::ter
concent:stion: t within th: Obev limits. P:: vide notification

Ito the C ==1::icn withir 2' heur: :nd in lieu of any othe
: pert, cubmit : Special ncp :t purcuant to Specification 6.^.2.h
. a. . t. . 4 _ e n. -- ,.._..- . . .

2_

b. The-p : vision: of Specification: 3.0.3 ::: not :pplic:ble.

SUDVEILL"."CE nEOU nEMENTS

'.11.1.1.1 nadi ::tive liquid x ste ch:11 bc ::= pled and 2n:1y d
eeeeedieg to th: :: pling :nd anely::: progrew of Table '.11-1.
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RAD 70 ACTIVE EFFLUENTS

3/4.11.2 GAS STORAGE TANKS

LIMITING _ CONDITION.FO.R OPERATION

3.11.2 The cuantity of radioactivity contained in each aas storace tank
shall be limited to less than or eaual to 300,000 curies noble cases
(considered as Xe-133).

APPLICABILITY: At all times.

ACTION:

a. With the cuantity of radioactive material in any aas storace tank
exceedina the above limit, immediately suspend all additions of
radioactive material to the tank and within 48 hours reduce the
tank contents to within the limit and describe the events leadina
to the condition in the next Radioactive Effluent Release Report
pursuant to Specification 6.9.3.

b. The provisions of Specification 3.0.3 are not applicable.

SURVEILI,ANCE_. REQUIREMENTS

4.11.2 The cuantity of radioactive material contained in each aas
storace tank shall be determined to be within the above limit at least once
per 24 hours when radioactive materials are beina added to the tank and the
reactor coolant activity exceeds the limits of Specification 3.4.8.

ARKANSAS - UNIT 2 3/4 11-2 Amendment No. 60,444, |
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RADIOACTIVE EFFLUENTS
|

EXPLOSIVE GAS MIXTURE

LIMITING _ CONDITION FOR OPERATION

] 3.11.3 The concentration of the hydrocen/oxvoen shall be limited in the waste
;
.

cas storace tanks to Recion "A" of Ficure 3.11-1. |
!

'

APPLICABILITY: At all times.,

4

. ACTION:
A

a. When the concentration of hydrocen/oxvoen in the waste cas storage
tanks enters Recion "B" of Fioure 3.11.1, corrective action shall be

! taken to return the concentration values to Recion "A" within 24 hours.

b. The orovisions of Soecification 3.0.3 are not aoolicable.,

'

SURVEILLANCE _ REQUIREMENTS

:
, 4.11.3 The concentration of hydrocen/oxvoen in the waste cas nolduo system
! shall be determined to be within the above limits, with the waste cas system in
; operation, by continuous 1v monitorina with the hydrogen /oxycen monitors recuired
j OPERABLE by Table 3.11-3.
i

. m. ._t1 ._ A.11 _1. fe..__..,_.._Ji,. . . . . . . . .

i

1 u. m. u. ._.....r.i._
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TABLE 3.11-3

EXPLOSIVE GAS MONITORING INSTRUMENTATION

Minimum
Channels

Instrument Ooerable Applicability Action

1. Waste Gas Holduo
System Explosive

Gas Monitorina
System

a. Hydrocen monitor 1 * 1

b. Oxvoen monitor 1 * 1

*Durina waste oas compressina operation (treatment for crimary system off cases.)

ACTION 1 - With both channels inocerable, operation may continue orovided arab
samples are taken 1) everv 4 hours durina decassina operations, and
2) daily durina other operations. The analysis of these samples
shall be completed within 8 hours of takina the sample.
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| TNSTRUMENTATZON

BASES

3/4.3.3.6 POST-ACCIDENT INSTRUMENTATION
.

,

;

The OPERAEILITY of the post-accident instrumentation ensures that i,

sufficient information is available on selected plant parameters to
monitor and assess these variables following an accident. This capabilityy

j is consistent with the recommendations of Regulatory Guide 1.97, i
3

j " Instrumentation for Light-Water-Cooled huclear Plants to Assess Plant
] Conditions During and Following an Accident," December 1975 and

i

I NUREG-057 8, "TMI-2 Lessons Learned Task Force Status Report and Short Term I
Recommendations." l

| The Reactor Vessel Level Monitor is provided as a means of indicating
j level in the reactor vessel during accident conditions. A ndnimum of two

operable level sensors in the upper plenum region and one operable level4

sensor in the dome region are required for RVLMS channel operability.
; When Reactor Coolant Pumps are running, all except the dome sensors are
j interlocked t'. read " invalid" due to flow induced variables that may
'

offset the sensor outputs. If the equipment is inaccessible due to health
I and industrial safety concerns (for example, high radiation area, low

oxygen content of the containment atmosphere) or due to physical location
i of the fault (for example, probe failure in the reactor vessel), then
i operation may continue until the next scheduled refueling outage and a

report filed.>

I

k 3/4.3.3.7 CHLORINE DETECTION SYSTEMS i
! I

i The OPERABILITY of the chlorine detection system ensures that
sufficient capability is available to promptly detect and initiate

g protective action in the event of an accidental chlorine release. This
j capability is required to protect control room personnel and is consistent
j with the recommendations of Regulatory Guide 1.95, " Protection of Nuclear
! Power Plant Control Room Operators Against an Accidental Chlorine
. Release," February 1975.
1

i 3/t.3.3.9 FI"E DETECTION INST"""ENT*. TION
$

|- assssss :

1

4 3/4.3.4 TURBINE OVERSPEED PROTECTION
1

I This specification is provided to ensure that the turbine overspeed
! orotection instrumentation and the turbine speed control valves are OPERABLE and
! will protect the turbine from excessive overspeed. Protection from turbine
! excessive overspeed is recuired since excessive overspeed of the turbine could

cenerate potentially damacina missiles which could impact and damace safety+

| related componunts, eauipment or structures.

i

(
!

I
:

l
i
1

|
1

1
:
i
4

!
!
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3/4.11 PADICACTIVE EFFLUENTS

BASES

3/4.11.1 LIQUID HOLDUP TANKS

Restrictina the cuantity of radioactive material __contair.ed in the e rsci fied
tanks provides assurance that, in the event of an uncontrolled release of the j
contents of the tanks, the resultina concentrations would be less than the limits

1of 10 CFR 20, Appendix B. Table 2, Column 2, at the nearest potable water supply I

and the nearest surface water supolv in an UNRESTRICTED AREA. I

3/4.11.2 GAS STORAGE TANKS |

1

Restrictina the cuantity of radioactivity contained in each oas storace tank l
provides assurance that, in the event of an uncontrolled release of the tank's

]contents, the resultina total body exposure to a MEMBER OF THE PUBLIC at the
|nearest EXCLUSION AREA boundary will not exceed 0.5 rem. This is consistent with !

Branch Technical Position ETSB 11-5 in NUREG-0800, July 1981. i

3/4.11.3 EXPLOSIVE GAS MIXTURE

It is expected that the hydroaen/oxvoen concentration will be kept within
the limits and therefore not enter the flammable or detonable recion
concentrations within the waste cas storace tanks.

These levels provide reasonable assurance that no hydrocen/oxvoen explosion
could occur to allow rupture of the waste cas storace tanks. The hydrocen and

oxvaen limits are based on information in NUREG/CR-2726, " Licht Water Reactog
Hydrocen Manual."

Grab samples are to be taken everv 4 hours durina decassina operations when
both hydrocen/oxvaen analyzers are out of service. These samples are to be
analyzed within 8 hours to assure that the hydrocen/oxvaen concentration is
within the limits in Ficure 3.11-1. Durina other Waste Gas Compressor I

operations, the hydrocen/oxvaen concentration is not as subiect to chance,
therofore arab samples are to be taken every 24 hours.

Thi: :p::ific:ti:n :pplic; t; th: ::1:::: cf liquid effluent: f ;r
::ch ::::ts: ct th: ;ite. F: unit: uith ch:::d ::du::t t ::tment
syst m;, the liquid effluent; f cr th: ch:: d syster ::: p p; tioned
: ng th; unit: hcring th:t syst =

$ ,/ A .1 1. 1
T_ T. %f.f T. M. P_ e. .rT_f f rMm. e. . --

.S ,/ d .1 1. 1.
1 M,~AM. . F D_U. . m. .n.R.m. T. AM...

Thi: :pccification i: p vided t: nsure that th: : ne:nt::ti n ;f
::dic::tiv; ;;t;;ici: ::1::::d in liquid u: t cffluent; in un::stricted ,

::::: uill b; les: than th: ::ncent::tien level: :p::ified in 10 CFP P::t |
20, App;ndix E, Tchi: !!, Column 2. Thi; limitati:n provid : additional '

:::ur:n : that the 1:::1: Of ::di:::tiv: ::t:ricl: ir h di : Of unter ir
UNREGTMGTED ?."".*2 uill ::: ult ir np :ure: uithin (1) the S: ti n !!.?.
design rhj :tiv : ef Appendin !, 10 CFP P::t 50, t: : "E"SE" Or T"E
"UELIC, :nd (2) the linit: Of 10 CF" "::t 20, 105(0) t; the p;pul tion.
The ==ncent::ti:= limit f: di ::1v:s : :nt:: inca n:b1: 3 ::: i: h:::a
up:n th: :::: pti n th:t X: 133 i: th: : nt: lling ::dici:st p: :nd it:
"PC ir ci ( uh::::icn us: ::nv :ted t: :n equiv:1:nt ncent:: tion in
water :ing th; m thed; d :::ihed in Internation:1 Comnic:icn :n
n. _. _2 ., _ , ._ ,_ ., ._ ,. n....__ ,__ , T. . n n. ,i n.12.,._.,__. ,

.. __. . . . . . . . - . . . . . . .

.S ,/ ,J . 1 1. 1. . S hA.pr__ .
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ADM2NISTRATIVE CONTROLS !
!

6.7 SAFETY LIMIT VIOLATION
d

6.7.1 The following actions shall be taken in the event a Safety Limit is
violated:

a. 'The unit shall be placed in at least HOT STANDBY within one hour.
b. The Vice President, Operations ANO and the SRC shall be notified

within 24 hours.
c. The Nuclear Regulatory Commission shall be notified pursuant to

10CFR50.72 and a report submitted pursuant to the requirements
of 10CFR50.36 and Specification 6.6.

!

6.8 PROCEDURES AND PROGRAMS |
4

6.8.1 Written procedures shall be established, implemented and maintained
covering the activities referenced below:4

a. The applicable procedures recommended in Appendix "A" of
Regulatory Guide 1.33, Revision 2, February 1978.

b. Refueling operations.
Surveillance and test activities of safety related equipment.c.

d. (Deleted)
e. (Deleted)
f. Fire Protection Program implementation.
g. Modification of Core Protection Calculator (CPC) Addressable

constants. These procedures should include provisions to aesure
that sufficient margin is maintained in CPC Type I addressable
constants to avoid excessive operator interaction with the CPCs
during reactor operation.

NOTE: Modifications to the CPC software (including changes
of algorithms and fuel cycle specific data) shall be
performed in accordance with the most recent version of
"CPC Protection Algorithm Software Change Procedure,"
CEN-39(A)-P that has been determined to be applicable to
the facility. Additions or deletions to CPC addressable
constants or changes to addressable constant software limit
values shall not be implemented without prior NRC approval.

J
1

h. New and spent fuel storage. !

1. ODCM and PCP implementation. {
j. Post _ accident sampling (includes sampling of reactor coolant, |

radioactive iodines and particulates in plant gaseous effluent,
and the containment atmosphere).

e
6.8.2 Each procedure of 6.8.1 above, and changes in intent thereto, shall |
be reviewed and approved as required by the QAMO prior to implementation and,

reviewed periodically as set forth in administrative procedures.'

l

I

ARKANSAS - UNIT 2 6-13 Amendment No. 34,M,4,M,M,63,
M, M, M, M,98, M4, MG, M-7, M9, MG
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ADMXNISTRATIVE CONTROL

6.8.3 Changes to procedures of 6.8.1 above may be made and implemented
prior to obtaining the review and approval required in 6.8.2 above
provided:

a. The intent of the original procedure is not altered.

b. The change is approved by two members of the plant management
staff, at least one of whom holds a Senior Reactor Operator's
License on Unit 2.

c. The change is documented, reviewed and approved as required by
the QAMO, within 14 days of implementation.

6.8.4 The followinc procram shall be established, implemented, and

maintained:

a. Radioactive Effluent Controls Procram
.

This procram conforms with 10 CFR 50.36a for the control of radioactive
ef fluents and for maintainina the doses to MEMBERS OF THE PUBLIC from
radioactive effluents as low as reasonably achievable. The procram
shall be contained in the ODCM, shall be implemented by procedures, and
shall include remedial actions to be taken whenever the procram limits
are exceeded. The procram shall include the followina elements:

1) Limitations on the. functional capability of radioactive licuid an_d
caseous monitorina instrumentation includina surveillance tests and
setpoint determination in accordance with the methodoloav in the ODCM;

2) Limitations on the concentrations of radioactive material released
in licuid effluents to UNRESTRICTED AREAS conformine to 10 CFR Part 20,
Appendix B, Table 2. Column 2;

3) Monitorina, samplina, and analysis of radioactive liauid and
gaseous effluents in accordance with 10 CFR 20.1302 and with the
methodoloav and parameters in the ODCM;

,

4) Limitations on the annual and auarterly doses or dose commitment

to a MEMBER OF THE PUBLIC from radioactive materials in licuid
effluents released from each unit to UNRESTRICTED AREAS, conformina to
10 CFR 50, Appendix I;

5) Determination of cumulative and proiected dose contributions from

r_adioactive effluents for the current calendar cuarter and current
calendar year in accordance with the methodoloav and parameters in the

ODCM at least every 31 daysL

6) Limitations on the functiona( capability and use of the licuid and
caseous effluent treatment systems ao ensure that appropriate portions
of these systems are used to reduce releases of radioactivity when the

proiected doses in a period of 31 days would exceed 2% of the
cuidelines for the annual dose or dose commitment, conformina to
10 CFR 50, Appendix I;

7) Limitations on the dose rate resultina from radioactive mate i
released in caseous effluents to areas beyond the site boundary

gonformina to the dose associated with 10 CFR 20, Appendix B, Table 2,
Column 1;

ARKANSAS - UNIT 2 6-14 Amendment No . 6, M, M, M, M, M,144,
4M,444, MO
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ADMINISTRATIVE CONTROL

8) Limitations on tie annual and cuarterly al.t_ doses resultino from |
aoble cases released :.n caseous effluents from each unit to areas '

oevond the s:.te boundary, conformina to 10 CFR 54,_3ppendix Is

9) Limitations on the annual and cuarterly doses te a MEMBER OF THE
PUBLIC from iodine-131, :.odine-133, tritiun, and all radionuclides in.

A narticulate dorm with ha:.f lives > 8 days :.n caseous effluents released |

f rom each un:.t to areas bevond the site boundarv, conformina to
10 CFR 50. Appendix Is and

10) Limitations on the annual dose or dose commitment to any MEMBER
OF THE PUBLIC due to releases of radioactivity and to radiation from
uranium fuel eve:.e sources, conformina to 40 CFR 190.

6.9 REPORTING REQUIREMENTS

ROUTINE REPORTS

6.9.1 In addition to the applicable reporting requirements of Title 10, i
iCode of Federal Regulations, the f eJiowing reports shall be submitted to

| the Administrator of the Regional Office unless otherwise noted,

i

STARTUP REPORT

6.9.1.1 A summary report of plant startup and power escalation testing
shall be submitted following (1) receipt of an operating license, (2)
amendment to the license involving a planned increase in power level, (3)
installation of fuel that has a different design or has been manufactured
by a different fuel supplier, and (4) modifications that may have
significantly altered the nuclear, thermal, or hydraulic performance of
the plant.

6.9.1.2 The startup report shall address each of the teatr. identified in
the FSAR and shall include a description of the measured values of the
operating conditions or characteristics obtained during the test program
and a comparison of these values with design predictions and !
specifications. Any corrective actions that were required to obtain ]

satisfactory operation shall also be described. Any additional specific
!

details required in license conditions based on other commitments shall be i
included in this report. {

6.9.1.3 Startup reports shall be submitted within (1) 90 days following |

completion of the startup test program, (2) 90 days following resumption ;

or commencement of commercial power operation, or (3) 9 months following
initial criticality, whichever is earliest. If the Startup Report does
not cover all three events (i.e., initial criticality, completion of
startup test program, and resumption or commencement of commercial power
operation), supplementary reports shall be submitted at least every three
months until all three events have been completed.

1

ARKANSAS - UNIT 2 6-14g Amendment No. f>, M,M,M,M,M,M4, |
MS, M-7, %9
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1) Descri-tien of occurrence.

.e,i ,2 .__. 1 .,.. .t..._ . . . . _ _ , _ , .-..2.,_.,_ .t.._ 3.,_..,,_1, .
__ ,__ _..___

. .. . .. ... ., ... . . . - , ,
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j i. Inoperable Containment Radiation Monitors,
Specification 3.3.3.1.

,

4

i

j. Steam Generator Tubing Surveillance -- Category C-3 Results,
,! Specification 4.4.5.5.
,

,

k. Maintenance of Spent Fuel Fool Structural Integrity,
.! Specification 3.7.12.

1. De1eted n.,._.s.,._,_,_.,._._.., _ . . . , _ _ _ . . . _ . _ . _ , u.._._..__,__ .c .. .r . . . _ _ , . . _ , __,_ ,
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gu__ . . . . _ , _ .......2.._ _ _ . _ _ , _ , ..,_ ,,_.22, _ _, __;,___
...3..__._
_,, es ____

- . .... .. .... - ...... ..,.. ......, -, . . ~ . .
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1

n. Inoperable Reactor Vessel Level Monitoring System (RVLMS), I
Specification 3.3.3.6, Table 3.3-10 Item 14.

,

o. Inoperable Main Steam Line Radiation Monitors, Specification 3.3.3.1, | |
Table 3.3-6.

,
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ADMINISTRATIVE CONTROLS

SE"I-.*."""*L RADIOACTIVE EFFLUENT RELEASE REPORT _* |

6.9.3 The Reubine-eRadioactive egffluent eBelease eReports covering the
operationg of the unit during the p :vieu: f : nth: Of :p:: tion: shall be
submitted eithir f0 d:y: cfter J:nu::y 1 :nd July 1 ef :::h y::rin accordance
with 10 CFR 50.364.

'f.0.3.1 The ::dicactiv effluent : les:: report shall include a summary
of the quantities of radioactive liquid and gaseous effluents and solid
waste release from the unit. The material provided shall be consistent with the
obiectives outlined in the ODCM and Process Control Procram and in conformance

1

with 10 CFR 50.36a and 10 CFR 504-_ Appendix I, Section IV.B.1. The d:t will b;
l'

cuz ::i;cd en a qu::terly 50:10 fellowing the format cf negulat y cuid: 1.21,
Revici n 1. ,

e. . n. . e . ,. ..,.._t.___.,____ ...m.t..._ m e r.e. ,. . e - .e. r _, , ,, u mu. o_,u.,.,.,.,. __..2 n.n _ t.. __ p; I
,_ ,_

. . .. . . .. ..
me

.- . . . . . _ . . . _
h; includ:d in th; ::niennu:1 :: pert f:: the p:: icd 1. which th: ch:ng:( )
..__ _2_- _ . . . .. . u...._..--.

_,,__

f.0.3.3 The ::di:::tiv: cfflu:nt ::1:::: ::p::t: h:ll includ; the i

fellzuing inf : :tien f;; 211 unpl:nned ::le:::: t: ":mESTn!CTEO .*.nE.*." c f |
endi:::tiv: ::teri:1: in g:::::: :nd liquid effluents:

1. O::::1pti:n of th: :::ur ::::.
i

2. Identify th: ::u:: :) fe: n;;; ding the li-mFbfeFr I

3. Enplair ::::::tiv: ::ti:n: taken t mitig t: :: urrence,

t Defin: ::tient:) tchen to p : vent ::currence.

5. S"- :y ;f : n::qu:nec(:) cf ::curren :.

* A single submittal may be made for multiple unit :t tienANO. The
submittal should combine those sections that are common to both units. ll unit
et th: :t tion; h:x:v :, fez unit: .:ith ::p ::t: ::du :t: :y:t =, tIhe
submittal shall specify the releases of radioactive material from each
unit.

ARKANSAS - UNIT 2 6-18 Amendment No. 60,94,424,4M,



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

ADMN vi.tv-, . r.Mf P. M. . T .e,.e_

E,.n.,., m. L. . ._ .J._._..
, ____s. <2.,._.J. ._,.L. , . . _ _.. .-t.,, ...s...... . . ___ _,_.. ___., - . , . .-7,.,. .

1. . .m _. . - - . . . . ,. .r S. L. ._ L.....1,.. __s..__..1._.,_,1,_.._.9. ,J. s. _- .,,.11.._.s._.J. _...._, _ . ... .., . . .
__

A. L. ~-. .

r_..A.-._.__
_

1.__..J._. . ,. ..
m

... . .
. . _ _ _ v._. 1.J._., ,,.s. .a _ _1 . . J. .J . ,., 6 L. . .J ._. _.. . . . . _ . . 2._..

_

. . , . . . .,
6. L. ,. _____a. sL_ Ja. _ _ . . L_ __6 J__J L.. sL_ 1 J______ r_ t, n es

. .-

...-r _ _, , __- ,--__- _ - 2 -~ --- - --- -2 -- ---- --- - - - - ~

te..J_.. .... ..u.._ __

. ..._L.. ... s. t. ._ ..,,..s.... ;_ _____
.

81 m
. _..- -..-.. ,E_ . ,1 2 . 6. 2 _... ,:_ ._. . . . , .J..,_. 6.,e-eedi ,_,1. _, _, .J ,. _1 _ .g c .1. . _ a _1..,2__.

_ _ , . . , . . .. .... . . . . . ,

t L. . _ ___..Jm. . _ __1 _J- .._ _.1_.1 2_ ._____1 _ . J a. L &L_

__ r - - - - - -- _ ... _- _ -t c a J 2 *- ------6.J- - - -- - - ~ - - - - - ---- --- - - -

...,.a L.
J

.1 ._ ,_,,..
2

. .. r------ --
sL_ mecerme me r r= m e r=t ry s m e me un terem y--- - - - - - - - - - - - - - - - - - - - - ~ - - - - - -

, _, _. a_
. e., t _.~ .___u. a,__. . . . .J,___. , . . . , . , _ , ___t_.._.._ . s L. ~_ 7 u.1 2 ._. .J._.,_

. s. t. . ._ .1 ._. . . . , . . . _ . .. .

. . s. 2 . . J a J ._ ._ .J _ _ 2 .J. _ m.L..._ _.a s. ._ L._,.._J._.. m. .L. .J ._. ,, 1 _ . 1 ._ s ._ .J.__ __ I..,_ . L.._1 1_

.. . . . . ., . . . . , . . , . . . . .. . . .

.J._.._.1..J.._ ...1,.. aL.,_,._.._ _2.._.._.._ ~ . . s. .J .L . . s .Ien __ .J..a ._ __ _ s .i . . .. s. s. J L. . s. J. ., +

__ _

. . . .
a____

. . ,
___.6..a,,.. ,, .s &. L. .. . .J a

_ ,.I _L. . ..1 .i L,,_ .,...r,,,J. s ,, a L. . 1 2 .. Ate._ . . . . . .

__ _.

,,r... .

____J.,.,.__.,_ r ,~ . . . . -en,_ .,, en e. n. n ...

E,, . n. . ,S., . E. n.*L..._ K .2-r _ a. .,.7,,.s. X. .f .1 ._ ,J. ___L. , . . ,_ . L. . . 1 1. . ..a .A_ ,3 ._ __ A m 6. 2 .. , , ..
_ ____ ___ _s

. . . . .. . ..r
1.J,______ .J _ A s. .J ._. s. ._ J. ..,a,,.__ .L..__.,_,.__. a_

~ . . . . ... .
_ a L. ._ . .J..J___s.J.._ ._.__a . ,.._s....., s .i .a ,_ . . A .J. ,

__ __ _ _ ___
. . . .. .. s .

....J. __1 ., _.n, .m.._,__
.~ r....i,_.._. . . , ,.__ _ aL_

___ .. 1._._.,J._ , . . _ _ _. ..._ _ _ _ _ . . _v..~,.. . . . . . . , , ..

a m. L. .J ._, .a . . s _ _ _ _ g .d ,_ _.. _ _ . . L. _ .J _ _1 . . J. ._.1 2.. s. L. ~_ e. e.n.n, .._J.._a. 2. 1 2 ._ ., ,, .s_.._1
. _. . . . . . , . ..s . . . . . . . . . r, . .

,.J._~1.._i,__ .J . a L. .J _ _.,a_

.
i.. ... . .r

THIS PAGE INTENTIONALLY LEFT BLANK |

4

1

1
1

ARKANSAS - UNIT 2 6-19 Amendment No. 60,M"4



_ _ . _ _

ADMZNISTRATIVE CONTROL
4

ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT *

6.9.4 n:utin __The Annual eBadiological egnvironmental eOperating egeporte |covering the operation of the unit during the previous calendar year shall be
submitted :10: bto L MaY 15 of each Year.r

The nnu:1 ::dicl ;i::1 nvir:nment:1 :p ;; ting report shall:.

include summaries, interpretations and on-analyses 6e of trends ofe

the results of the radiological environmental monitorina-

procram zurveill:n;; ::tiviti:: for the reporting period. The
naterial orovided shall be consistent with the obiectives outlined
Ln the Offsite Dose Calculation Manyal (ODCM), and in 10 CFR 50,
Appendix I, Sections IV.B.2. IV.B.3, and IV.C.r
including : ;;paricon with
pr:sperational :tudic:, p : tional c:nt :1: ': pp prict Fr
:nd previ : envir:n=ent:1 zurveillen;: ::p::t: :nd an
::::::: nt of th: Ob ::ved imp::t: cf th: pl:nt sp ::ti:n on-the
:nvir:nsent. The ::p;;t: ch:11 1:: includ; th: ::: alt: cf 1:nd
2: n::::: :: quired by Sp :ific:tica 3.12.2. If h::=ful
eff::t: :: =vid:n;; cf L::: :::Lble d:::g: ::: det :::= by th:
: nitec4ng, th: : psrt chall p::vid: :n :n:1y:i: Of the pr:bl =
:nd : pl:nned :::::: cf : t4:n t: ellerict: the p::ble

The Annual Radioloaical Environmental Operatina Report shall include the results
of analyses of a21 radioloaical environmental samples and of all environmental
radiation measurements taken durina the cerjod oursuant to the locations
specified in the table and ficures in the ODCM, as well as summarized and
tabulated results of these analveas pnd measurements. In the event that some
individual results are not available for inclusion with the report, the report
shall be submitted notina and exclainino the reasons for the ndssina results.
The_missina data shall be submitted in a supplementary report as soon as
possible.

5. The annual ::diclogical envir:nment:1 :p : ting ::p; t: hall
includ: :"-- ri::d and t:bul:t:d ::: alt: cf 211 ::di:1:gic:1
nvir:nment:1 ::=ple: tchen during th: ::p; t p;ried. I.- th:

crent that :: : ::: alt: ::: n:t :::il:ble f: in:12:ica uith th:
::p;;t, th: ::p;rt : hall be submitted n: ting and enplaining t-he
:::: n: f;; th; mi::ing :::ults. Th: zi::ing det: ch:ll b
cubmitted :: ;;; :: p:::ible in ;upplement::y ::p::t.

c. Th: ::p; t ch:11 01:: includ; th: fell wing; ; : n cey
de;;:1pti:n ;f th: : diclegical envir:n= ental : nitoring
prog: r; ; map ;f all ::mpling locati:n: h yed t: ; t bic giving
dict:n=== ==d di:::ti:n: f::= :n: ::::t=:; :nd th: :::=1t: =f
licen::: p::ticipatien i- th: Interlah:::tery C;; peri en
P g::=, :: quired by Sp :ification 3.12.3.

*A single submittal may be made for_ANC multiple unit :tstion. The
submittal should combine those sections that are common to both all-units .-etth: station; h;u v :, fez unit: with ::peret ::ducst: syst ::, th:
cubmitt:1 shall sp;;ify th: ::lcase cf ::dic :tiv : teri:1 frer :: h
unit,-

ARKANSAS - UNIT 2 6-20 Amendment No. M, 94, M-7
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ADMIN 2STRATIVE CONTROL

f. Records of reactor tests and experiments.

g. Records of training and qualification for current members of the
unit staff.

h. Records of in-service inspections performed pursuant to these
Technical Specifications.

1. Records of Quality Assurance activities required by the QA
,

Manual.
!

j. Records of reviews performed for changes made to procedures or
equipment or reviews of tests and experiments pursuant to
10CFR50.59.

k. Records of meetings of the PSC and the SRC.

1. Records of changes to the Core Protection Calculator System
(CPCS) SOFTWARE. Changes to the CPCS SOFTWARE shall be made in
accordance with methods approved by the NRC. These records
shall include the following:

1

1. Purpose of change.

2. Detailed description of changes including algorithms,
changes to the assembly listings, checksums and disk
identification numbers.

.

3. Summary of validation test results.

Records of reviews optformed for chanaes ma.de to the Offsitem.

Dose Calculation Manual _and Process Control Procram._(CELETEO)

n. Records of the service lives of the seals of all hydraulic
anubbers required by Specification 3.7.8, including the date at
which the service life commences and associated installation and
maintenance records.

6.11 RADIATION PROTECTION PROGRAM

Procedures for personnel radiation protection shall be prepared consistent
with the requirements of 10 CFR Part 20 and shall be approved, maintained
and adhered to for all operations involving personnel radiation exposure.

6.12 (DELETED)

ARKANSAS - UNIT 2 6-23 Amendment No. 60,60,62,-7-2,-144,
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ADMINISTRATIVE CONTROL

6.14 OFFSITE DOSE CALCULATION MANUALA (ODCM) |
'

The ODCM shall contain the methodoloav and parameters used in the calculation of
offsite doses resultina from radioactive caseous and licuid effluents, :.n the ;
salcuLation of caseous and liauid effluent monitorina alarm and trip setpoints, '

and in the conduct of the radiolocical environmental monitorina procram.

The ODCM shall also contain the radioactive effluent controls and radiolocical
environmental monitorLng_getivities and descriptions of the information that
should be included in the Radioactive Effluent Release and Annual Radiolocical
Environmental Operatina Reports recuired by Specifications 6.9.3 and 6.9.4.

Licensee initiated chances to the ODCM:
]

a. Shall be documented and records of reviews performed shall be retained.

This documentation shaJ1 contain:
,

1. Sufficient information to support the chanae(s) tocether with the
appropriate analyses or evaluations iustifvina the chanae(s),

22_ A determination that the chance (s) maintain the levels of
radioactive ef fluent control recuired by 10 CFR 20.1302, 40 CFR 190,
10 CFR 50.36a, and 30 CFR 50, Appenc ix I, and not adverselv ampact the
accuracy or reliability of effluent, dose, or setpoint calculations '

l
b. Shall become effective after approval of the General Manaaer, Plant

,

Operationss and I

i

c. Shall be submitted to the NRC in the form of a complete, leaible copy of
the entire ODCM as a part of or concurrent with the Radioactive Effluent
Release Report for the peraod of the report in which any chance in the ODCM
was made. Each chance shaL1 be identified by markinas in the m_arcin of the
affected paces, clearly indicatina the area of the pace that was chanced
and shall also indicate the date (i.e., month and year) the chance was
implemented.

FUNGT4GN

f.it.1 The OOCM ch:ll d:: crib the meth:d:legy :nd p:::: ter: t: b; :::d i
in th ::1 ul tion ;f ;ff;it: d;;;; du; t: : dic :tive g;;;;;; :nd liquid !
cffluent: :nd in th: ;;1culati:n ;f g ::;u: :nd liquid efflu:nt nitoring '

inst :::ntati:n :larr/ trip ::tpcint; censistent with th: ppli;;tle ECO:
::nt:ined in th::: T: hnic;l Sp :Lfi;;ti:n;.

f.10.2 Ch;nge; t; the OOCM med by the licen;; chall+

1. S: ::vicued nd f und ::::ptable by the "SC :nd SnC.

2. Se ;;b;itted t; the C;;;i;:icn by th: inclu;i n in th:
00:10n::1 n diclogical Effluent neles:: nep; t pur:uant t
Sp ific ti n f.0.3 f; the p;;ied in which th ch ng ( ) us:
::d cff;;tiv: :nd ch:ll ::nt in;

c. Sufficiently det iled information to totally ;upp;;t th:
: tion:10 for th: change. Inf0 mation cubmitted cheuld
::n;ist of ; p cks;; cf th::: p:ge; cf th OOCM t: be
ch:nged with :: h p:g: nunh:: d nd provided togeth with
:pproprict: analy::: c cvaluation; justifying the

' '
ch ang:|:, ;

h. dete:minati:n that th: chang: uill not : due: th:*

:::::;03 :: : li;bility f d::: ::1:21sti n: :: ::tpcint
det: minations.

ARKANSAS - UNIT 2 6-25 Amendment No. 60,
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DRAFT REVISION OF THE ODCM WITH CHANGES INCORPORATED

(FOR INFO ONLY)

(The proposed changes to the this draft revision to the ODCM have been included to assist in
the review process. Pages 1 through 9 lists the proposed changes to the ODCM.)

!
|
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Document: Offsite Dose Calculation Manual

Revision: RETS !

Page Changes >.

.

All Added revision number to header

!
1 Deleted "for"; added List of Affected Pages.
2 Made subsections lowercase; deleted quotation marks; added "(Final Effluerit)"

i
before " monitor"; changed "24" to "21". '

3 Made figure / table / appendix titles lowercase; moved figures and tables below their
respective headers; added " Figure" to "4-1" and "4-2"; added " Table" to "4-1";
added Appendices header; added Appendix 1 and Appendix 2. '

4 Changed " specification" to " appendix and limitation" and " limitation"; added
"(App.1)" and "(App. 2)".

5 Changed " specification" to " limitation"; changed " specifications" to " limitations";
added spaces to "10CFR20"; changed "2E-4" to 2 x 10""; changed " Technical
Specifications" to " Appendix 1, Limitation 3.25.1.1. A and Appendix 2, Limitation
3.11.1.1"; deleted ", per Technical Specifications,". -

6 Changed " specification" to " limitation";
7 Changed " specification" to " limitation"; changed " Technical Specification" to

;

" Appendix 1 and Appendix 2 Limitations"; changed " Sport Freshwater Fish" to
'

lowercase.
10 Changed " sector (s)" to " sector"; removed comma before " stored".
12 Added [ containment]".
13 Changed "XE-133" to "Xe-133"; added "a" before " site"
14 Added "[ containment]"; made " Noble" lowercase.
15 Changed "1.05km" to "1.05 km".
16 Added "(containment)".
17 Added "(containment)".
I8 Added "(containment)".
19 Added "(containment)"; deleted "("; changed "DF" to "DFi ; changed " Technical"

Sp6cifications" to " Appendix 1 and Appendix 2 Limitations"
20 Changed "FS AR" to "S AR"; added "[ containment]"; changed " meat" to "the

cow"; deleted hyphen from "contribu-tion"
22 Changed "1.05km" to "1.05 km"
25 Changed " carbon 14" to " carbon-14"; deleted comma after " designated".

2 2
.

26 Changed "m hr/kg" to "m -hr/kg".
2 228 Changed "m hr/kg" to "m -hr/kg"; changed "*" to "x".

29 Added spaces around "="; changed "C"" to "C-14" and "H'" to "H-3"
31 Deleted hyphen from "esti-mated"
32 Deleted quotation marks.
34 Changed section title words to capitals; changed "FSAR" to "SAR"; changed "the

ODCM" to "this manual"; added space around "="
35 Changed "1000" to "1046"; changed " Technical Specifications" to " Appendix 1

and Appendix 2 Limitations"
36 Changed " Radiological Sample Stations" to " Figures"

Page1
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Document: Offsite Dose Calculation Manual

Revision: RETS |

Page Changes

37 Added " Radiological Sample Stations"; made map bigger for readability.
38 Rearranged page information; updated map for readability; deleted "/ Point P"'

39 Added Tables cover page.
'

42 Changed "from turn" to "from-ANO. Turn"; deleted "(approximately 30 yards)"
43 Added hyphen to " Flat Rock Piney Bay"; deleted duplicate period at end of

sentence. I

44 Changed " mile" to " miles";

46 Deleted "No. 26"; changed " North" to lowercase; moved ")" |
47 Deleted "just before pavement ends" and "just after pavement begins"; added j

"The"; deleted "112"
48 Added "The"; deleted "114" and "115"
49 Added hyphen to " Flat Rock Piney Bay"
53 Added "The"; deleted "133" and "134"
54 Added "The"; deleted "135" and "136"
55 Added "The"; deleted "141"
57 Added Appendices cover page.

Note: Appendix 1 and Appendix 2 are the incorporation of the Radiological Technical
Specifications. All pages of these appendices were inserted in this revision as new
pages. Changes listed from thS point in the document forward are changes from
the original wording in the acweiated unit's Technical Specification.

58 Added Appendix 1 cover page.
59 Added "As defined in Unit 1 Technical Specifications,"; changed " functions (s)" to

" function (s)"
60 Added "As defmed in Unit 1 Technical Specifications,"; changed ".65" to "0.65";

changed "atomspheric" to " atmospheric"
61 Changed " Specification" to " Limitation" or " Appendix 1, Limitation"; deleted

" Semiannual"; deleted Specification 3.5.6.4; changed "the ODCM" to "this
manual".

63 Changed " Specification" to " Appendix 1, Limitation"
64 Changed " Specification" to " Limitation" or " Appendix 1, Limitation"; deleted

" Semiannual"; deleted Specification 3.5.7.4; changed "the ODCM" to "this
manual"

65 Added " Minimum Channels" to " Operable"
66 Added " Minimum Channels" to " Operable".
68 Changed " Specifications" to " Limitations"; added period to "3 25.1.1";

superscripted exponential dash; changed " specification" to " limitation" or
" Appendix 1, Limitation; changed "30" to "30"; added period at end of sentence;
deleted Specification 3.25.1.1.C; added period between "Il A"; changed
" limitation" to " limit"

.

Page 2
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Document: Offsite Dose Calculation Manual

Revision: RETS I

l

Pace Channes

69 Added period between "IV A"; changed " Specifications" to " Limitations"; added
period after "A" designator; deleted hyphen from " radio-active"; changed
" specification" to " Appendix 1, Limitation" or " limitation"; deleted Specification

,

3.25.1.2.C; added spaces to "10CFR20" I
70 Changed " Specifications" to " Limitations" and added colon; changed I

" specification" to " limitation" or " Appendix 1, Limitation"; deleted Specification
3.25.1.3.D; added period between "Il A"

71 Changed " Specifications" to " Limitations"; Changed "5.1-1" to "4-2"; deleted I
Specification 3.25.2.1.C; changed " specification" to " limitation"; added period to
end of sentence.

72 Added period between "IV A"; changed " Specifications" to " Limitations"; deleted
last period from "3.25.2.2."; changed "5.1-1" to "4-2"; changed " specification" to
" Appendix 1, Limitation" or " limitation"; deleted Specification 3.25.2.2.C;
removed hyphens from " dis-charged" and "indi-vidual"

73 Added period to "lV A"; changed " Specifications" to " Limitations"; changed "5.1-
1" to "4-2"; changed " Specification" to " Appendix 1, Limitation" or " Limitation";
deleted Specification 3.25.2.3.C; changed "Section 11 C" to "Section II.C"

74 Changed " Specifications" to " Limitations" or " Appendix 1, Limitations"; changed
"5.1-1" to "4-2"; changed " Specification" to " Appendix 1, Limitation"; deleted
Specification 3.25.2.4.D; added periods to "Il B" and "Il C"

75 Changed " Specifications" to " Limitations" or " Appendix 1, Limitations"; changed
" Specification" to " Appendix 1, Limitation" or " limitation"; added spacee
"10CFR" and "40CFR190"; deleted Specification 3.25.3.4; changed " limitations"
to " limits"; changed "the limitation of" to " limiting"; changed " limitation of" to
" limits in"

76 Changed " Specification" to " Appendix 1, Limitation" or " limitation"; changed
" Specifications" to " Limitations"; changed "the ODCM" to "this manual"; added
period to "Il A"; changed " limitation" to " limit"

77 Changed "yisotopi" to "y isotopic"
78 Changed bullets to stars;"sb" to "Sb"
79 Inserted blank line between header lines; changed " specification" to " limitation";

added dashes between isotope names (e.g., "Mn54" to "Mn-54"); deleted
" Semiannual".

80 Changed " Specifications" to " Limitations"; changed " Specification" to " Appendix
1, Limitation"; changed " Bureau of Standards" to " Institute of Standards and
Technology"; changed "NBS" to "NIST"

8i Changed " Requirement" to " Limitation"; realigned column headings and shortened
underline length.

82 Changed " Specifications" to " Limitations"; changed "the ODCM" to "this
manual"; changed " Specification" to " Limitation" or " Appendix 1, Limitation"

Page 3
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84 Changed " specification" to " limitation" or " Appendix 1, Limitation"; deleted .4

" Semiannual"; added " Radioactive" before "Efiluent"; added " Release" before
" Report"; changed "lE-4" to "I x 10""

.

85 Changed " Specifications" to " Limitations"; changed " Specifications" to,
"

" Limitations; changed " Bureau of Standards" to " Institute of Standards and
Technology"; changed "NBS" to "NIST".

86 Changed " Requirements" to " Limitations"; realigned column headers and
shortened underlines; added ")" after " release"; deleted. hyphen from "Ventila-tion.

; 87 Changed " Requirements" to " Limitations"; realigned column headers and
shortened underlines"

88 Added blank line between starred footnotes.
89 Added space to "CFR50"; added period to "IIIA"; changed " Specifications" to

" Limitations" or " Appendix 1, Limitations"; changed "the Offsite Dose Calculation,

Manual" to "this manual"
90 Added missing underline segments in section title; deleted blank lines between

" Applicability / Objective" and supporting information; added colons after section
! headers; changed " Specification" to " Limitations"; deleted "in the ODCM"; added

" Operating" before " Report"; changed " Specifications" to " Appendix 1,
Limitations"

91 Changed " Specifications" to " Appendix 1, Limitations"; added " Operating" before
" Report"; deleted " Semiannual"; capitalized " table"; inserted "4-1" after " Table;
deleted "for the ODCM"; deleted Specification 4.30.1.2.d; changed " specification"
to " limitation"; deleted hyphens from " state-of-the-art"

92 Changed "the Offsite Dose Calculation Manual (ODCM)" to " Figure 4-1"
93 Changed "the ODCM" to " Figure 4-1".
94 Changed "the ODCM" to " Figure 4-1".
95 Capitalized " gross beta"; reformatted isotope names (e.g., "'H" to'"H-3"),
96 Deleted space from "I -131"
97 Changed " specification" to " limitation" or " Appendix 1, Limitation"; changed

" Specifications" to " Limitations"; changed " Unit" to " Appendix"; deleted
" Semiannual"; added " Operating" before " Report; deleted Specification
4.30.2.5.

98 Changed " specification" to " limitation"; added space in "26kg/ year"
99 Changed " Specifications" to " Limitations"; added " Operating" before " Report";

changed " specification" to " Appendix 1, Limitation"; deleted Specification
4.30.3.4.

100 New section (required by Generic Letter 89-01).
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1101 Added " Operating" before " Report"; changed "+" to "*"; added "The Radiological {
Environmental Monitoring Report shall be in accordance with Unit 1 Technical !

Specification 6.12.2.5 requirements"; changed " Routine" to "The"; changed;

" reports" to " report; changed "May 1" to "May 15"; changed " statistical
evaluation" to " analyses of trends"; changed " surveillance activities" to
" monitoring program"; deleted "The report shall also include the results of the land
use census required by Specification 4 >0.2."; added "and of all environmental

;

radiation measurements; deleted " including a comparison with...on the i

environment"; added "if"; added "becomes available, it"; changed "one reactor"
{

to "the reactor buildings"; added "the"; deleted " licensee participation in"; added
" participation"; changed " report" to " reporting"; changed " Specification" to
" Appendix 1, Limitation"; added " required by this manual"; added " Radiological
Environmental Operating" before " reports"; deleted " including sampling

,

methods ...and measuring equipment used;"; deleted ""-l and ANO-2"; deleted ;

"at the station"
|

102 Deleted " Semiannual"; changed " Routine" to "The"; changed " reports" to |
" report"; changed " previous 6 months of operation" to " calendar year";
changed "within 60 days after January I and July 1 of each year" to
" annually"; added "The report must be submitted as specified in 10 CFR 50.4,

{
and the time between submission of reports must be no longer than 12 months"; J

deleted "on a quarterly basis"; changed "This" to "The radioactive effluent
release"; changed "The first" to "The radioactive effluent release"; added "(Refer
to Unit 1 Technical Specification 6.14.c for potential reporting requirements'.)";
deleted " filed each year"; changed "the Offsite Dose Calculation Manual" to
"this manual"; added spaces to "40CFR190"; deleted "-l and ANO-2"; cha' gedn
" annual FSAR" to " periodic SAR".

103 Changed " specification" to " limitation" or " Appendix 1, Limitation"; changed
comma to semicolon; changed " Specifications" to " Appendix 1, Limitations";
added spaces in "40CFR190" and "10CFR20.405(c)"

104 Added Appendix 2 cover page.

Note: All block-capitalized words (i.e. definition words)in Appendix 2 were changed to
lower case.

105 Added "As defined in Unit 2 Technical Specifications,"
106 Added "As defined in Unit 2 Technical Specifications,"; changed ".65" to "0.65".
107 Changed " Limiting Condition for Operation" to " Limitation"; changed

" Specification" to " Appendix 2, Limitation" or " limitation"; deleted hyphens from
"instmmenta-tion", " con-servative" and "instmmenta-tion"; deleted
" Semiannual"; deleted Specification 3.3.3.9.d; changed " Requirements" to
" Limitations.
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113 Changed " Requirements" to " Limitations"; shortened underline on " Check" and
" Test".

I14 Changed " Requirements" to " Limitations"; shortened underline on " Check" and
" Test"

115 Changed " Requirements" to " Limitations"; shortened underline on " Check" and
" Test"

117 Changed " Limiting Condition for Operation" to " Limitation"; changed
" Specification" to " Appendix 2, Limitation" or " limitation"; deleted
" Semiannual"; deleted Specification 3.3.3.10.d; changed " Requirements" to
" Limitations"

120 Changed " Requirements" to " Limitations"; shortened underline on " Check" and
" Test"

121 Changed " Limiting Condition for Operation" to " Limitation"; changed
" Specification" to " Appendix 2, Limitation"; deleted Specification 3.11.1.1.b;
changed " Requirements" to " Limitations"; changed "the ODCM" to "this manual"

122 Finished broken lower cell border; deleted hyphens from "probabil-ity" and "pico-
curie"; changed bullets to stars in equation.

123 Deleted hyphen from " radio-nuclide"; changed " specification" to " limitation; added
dashes to isotope names (e.g., "Mn54" to "Mn-54"); deleted " Semiannual".

124 Changed " Limiting Condition for Operation" to " Limitation"; changed
" Specification" to " Appendix 2, Limitation"; deleted Specification 3.11.1.2.b;
changed " Requirements" to " Limitations"; changed "the ODCM" to "this manual"

125 Changed " Limiting Condition for Operation" to " Limitation"; added "0" to ".18"
and ".625"; changed " Specification" to " Appendix 2, Limitation"; deleted
Specification 3.11.1.3.b; changed " Requirements" to " Limitations"; changed "the
ODCM" to "this manual"

126 Changed " Limiting Condition for Operation" to " Limitation"; changed "5.1-3" to
"4-2); deleted Specification 3.11.2.1.b; changed " Requirements" to
" Limitations"; changed "the ODCM" to "this manual"

127 Changed " Reactor Bldg." to " Containment"; changed "Rx." to " Cont."; deleted
hyphen from " venti-lation"

128 Changed "4. I 1.2" to "4.11-2"; added parentheses around "a."; changed
" Specification" to " Appendix 2, Limitation" or " limitation"; deleted
" Semiannual"; changed " Reactor" to " Containment"; changed " Specifications" to
" Appendix 2, Limitations"; changed "E -4" to "10"".

129 Changed " Limiting Condition for Operation" to " Limitation"; changed "5.1-3" to
"4-2); changed " Specification" to " Appendix 2, Limitation"; added period after
" days"; deleted Specification 3.11.2.2.b; changed " Requirements" to
" Limitations"; changed "the ODCM" to "this manual"
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130 Changed " Limiting Condition for Operation" to " Limitation"; changed "5.1-3" to
"4-2"; changed " Specification" to " Appendix 2, Limitation"; deleted Specification
3.11.2.3.b; changed " Requirements" to " Limitations"; changed "the ODCM" to
"this manual"

131 Changed " Limiting Condition for Operation" to " Limitation"; changed "5.1-3" to
"4-2"; added "0" before ".625"; changed " Specification" to " Appendix 2, .

Limitation"; deleted Specification 3.11.2.4.b; changed " Requirements" to
" Limitations"; changed "tt'e ODCM" to "this manual"

132 Changed " Limiting Condition for Operation" to " Limitation'; changed "5.1-3" to
"4-2"; added "0" before ".623"; changed " Specification" to " Appendix 2,
Limitation"; deleted Specification 3.11.2.5.b; changed " Requirements" to
" Limitations"; changed "the ODChf' to "this manual"

133 Changed " Limiting Condition for Operation" to " Limitation"; changed "Specifica-
tions" to " Appendix 2, Limitations"; changed " Requirements" to " Limitations";
changed "ODCM" to "this manual"

134 Changed " Limiting Condition for Operation" to " Limitation"; changed "the
ODCM" to "this manual"; changed " Commissioned" to " Commission"; added
" Operating" before " Report; changed " Specifications" to " Appendix 2,
Limitations"

135 Changed " Limiting Condition for Operation" to " Limitation"; deleted
" Semiannual"; capitalized " table"; added "4-1" after " Table"; deleted "for the
ODChf'; deleted Specification 3.12.1.d; changed " Requirements" to
" Limitations"; deleted hyphen from " Environ-mental"; added " Operating" before
" Report"

136 Changed "the Offsite Dose Calculation Manual (ODCM)" to " Figure 4-1"
137 Changed "the ODCM" to " Figure 4-1"
138 Changed "the ODCM" to " Figure 4-1"
139 Changed "Mn-56" to "Mn-54"; changed "grap" to " grab"; changed "4.11.1" to

4.11-1"
141 Changed " Limiting Condition for Operation" to " Limitation"; changed " Unit" to

" Appendix"; removed hyphens from " radio-nuclide" and "lo-cation"; changed
" Specification" to " Limitation" or " Appendix 2, Limitation"; deleted
" Semiannual"; deleted Specification 3.12.2.c; changed " Requirements" to
" Limitations"; changed " Environment" to " Environmental"; added " Operating"
before " Report"

142 Changed " Limiting Condition for Operation" to " Limitation"; added " Operating"
before " Report"; deleted Specification 3.12.3.b; changed " Requirements" to
" Limitations"

143 Changed "the ODCM" to "this manual"; changed " Bureau of Standards" to
" Institute of Standards and Technology"; changed "NBS" to "NIST"; changed
"measurment" to " measurement"
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144 Changed "the ODCM" to "this manual"; deleted "3. Instrument controls are not
set in the operate mode."; changed " Bureau of Standards" to " Institute of
Standards and Technology"; changed "NBS" to "NIST".

145 Deleted "This specification applies to the release ofliquid effluents from each
reactor at the site. For units with shared radwaste treatment systems, the liquid
effluents from the shared system are proportioned among the units sharing that
system."; changed " specification" to " limitation"; changed " limitation" to " limit";
changed "20,106(e)" to "20.106(e)"; added "This limitation" before "provides";
changed "the ODCM" to "this manual"; added "0" before ".18" and ".625"

146 Changed " specification" to " limitation"; changed " Requirements" to " Limitations";
changed "the ODCM" to "this manual"; deleted "ODCM"; added "in this manual"

147 Changed " specification" to " limitation"; deleted "ODCM"; added "in this manual";
changed " specifications" to " limitations"; changed " Arkansas Nuclear One Unit
No. 2" to "ANO-2"

148 Changed " specification" to " limitation"; changed " limitations" to " limits"; changed
" Specifications" to " Appendix 2, Limitations"; changed "the limitation of" to
" limiting"; changed " limitation of" to " limits in"

149 Changed " specification" to " limitation"; deleted hyphens from " state-of-the-art"
150 New section (required by Generic Letter 89-01).
151 Added " Limitation" to header; added blank line between " Reports" and "6.9.2";

changed " specification" to " limitation" or " Appendix 2, Limitation"; changed |
comma to semicolon; changed " Specifications" to " Appendix 2, Limitations" |

added spaces to "40CFR190" and "10CFR20.405" i
'

152 Added " Limitation" to header; deleted " Semi-annual"; changed " Routine" to
"The"; changed " reports" to " report"; changed " operating" to " operation"; i

changed " previous 6 months of operations" to " calendar year"; changed
"within 60 days after January 1 and July 1 of each year" to " annually";

,

1

added "The report must be submitted as specified in 10 CFR 50.4, and the time
between submission of reports must be no longer than 12 months."; changed
" release" to " released"; deleted "on a quarterly basis"; changed "Offsite Dose
Calculation Manual" to "ODCM"; added " Radioactive Effluent Release" before

" report"; changed " reports" to " report"; deleted "first" and " filed each year";
added " radioactive effluent release"; changed "the Offsite Dose Calculation
Manual" to "this manual"; changed " multiple unit station" to "ANO"; changed
"all" to "both"; deleted "at the station; however for units with separate radwaste
system"

153 Added " Limitation" to header; added "a"; changed " annual FSAR" to " periodic
S A R".

.
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154 Added " Limitation" to header; deleted " Annual"; added "The Radiological
Environmental Operating Report shall be in accordance with Unit 2 Technical

Specification 6.9.4."; changed " Routine" to "The"; changed "May 1" to "May
'

15"; changed " surveillance activities" to " monitoring program"; deleted
" including a comparison with...on the environment"; changed " reports" to

,

" report"; moved "The report shall also include the results of the land use censuses
required by Specification 3.12.2" to paragraph c.; added "the"; changed ~

" censuses" to " census"; deleted " licensee participation in"; added " participation";
changed " Specification" to " Appendix 2, Limitation"; added " radioactive i

environmental operating" before " report"; added "and of all environmental
radiation measurements; added "if"; added "becomes available, it"; changed "one
reactor" to "the reactor buildings"; changed " multiple unit station" to "ANO";
changed "all" to "both"; deleted "at the station"; deleted "however, for units with
separate radwaste systems, the submittal shall specify the releases of radioactive
material from each unit" |

|
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1.0 INTRODUCTION

The Offsite Dose Calculation Manual (ODCM) provides guidance for making release rate
and dose calculations for radioactive liquid and gaseous effluents from Arkansas
Nuclear One - Units 1 and 2. The methodology is drawn from NUREG-0133, Rev. O.
Parameters contained within this manual were taken from NUREG-0133 and Regulatory Guide
1.109 except as noted for site specific values. These numbers and the calculational
method may be changed as provided for in the Technical Specifications.

A limitation for a given item will have a different appendix and limitation number for
each; therefore, in the ODCM, references to limitations will be made to the limitation
subjects. The limitation subjects and numbers are presented below:

Limitation Number

Subject ANO-1 ANO-2

(App. 1) (App. 2) |

Radioactive Gaseous Effluents - Instrumentation 3.5.7 3.3.3.9

Radioactive Liquid Effluents - Instrumentation 3.5.6 3.3.3.10

Radioactive Liquid Effluents - Concentration 3.25.1.1 3.11.1.1

Radioactive Liquid Effluents - Dose 3.25.1.2 3.11.1.2
|

Radioactive Liquid Effluents - Waste Treatment 3.25.1.3 3.11.1.3 I

|
Radioactive Gaseous Effluents - Dose Rate 3.25.2.1 3.11.2.1 l

Radioactive Gaseous Effluents - Dose, Noble Gases 3.25.2.2 3.11.2.2

Radioactive Gaseous Effluents - Dose, Particulates 3.25.2.3 3.11.2.3

Radioactive Gaseous Effluents - Radwaste Treatment 3.25.2.4 3.11.2.4

Radioactive Gaseous Effluente. - Gas Storage Tanks 3.25.2.5 3.11.2.6

Radiologica.1 Environmental Monitoring 4.30 3.12
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2.0 LIQUID EFFLUENTS

2.1 Radioactive Liquid Effluent Monitor Setpoint

The Radioactive Liquid Effluent Instrumentation Limitation requires that the |radioactive liquid effluents be monitored with the alarm / trip setpoints
adjusted to ensure that the limits of the radioactive liquid effluent
concentration limitations are not exceeded. These concentrat' ions are for the |
site. The alarm / trip setpoint on the liquid effluent monitor is dependent
upon the dilution water flowrate, radwaste tank flowrate, isotopic
composition of the radioactive liquid to be discharged, a gross gamma count
of the liquid to be discharged, background count rate of the monitor, and the
efficiency of the monitor. Due to the fact that these are variables, an !
adjustable setpoint is used. The setpoint must be calculated and the monitor
setpoint set prior to the release of each batch of radioactive liquid
effluents. The following methodology is used for the setpoint determination
for the following monitors.

.

*
ANO-1: RE-4642 Liquid Radwaste Monitor

ANO-2: 2RE-2330 Liquid Radwaste Monitor
2 RE- 4 423 Liquid Radwaste Monitor

1) A sample from each tank (batch) to be discharged is obtained and I

counted for gross gamma (Cs-137 equivalent) and a ganna isotopic
analysis is performed.

2) A dilution factor (DF) for the tank is calculated based upon the l

results of the gamma isotopic analysis and the Maximum Permissible
Concentration (MPC) of each detected radionuclide.

DF is calculated as follows:

DF = I (C /MPC ) +C
f g 1 TNG TNG

where:

DF = dilution factors

C = concentration of isotope "i", (pci/ml);

MPC = maximum permissible conce'ntration of isotope "i",g

(from 10 CFR 20, Appendix B, Table II, column 2 in |pCi/ml);

C " " " "' *
TNG

MPC = 2 x 10" (pci/nd) per Appendix 1, Limitation 3.25.1.1.A andTNG
Appendix 2, Limitation 3.11.1.1.

3) The dilution water flowrate is the number of ANO-1 circulating water
pumps in operation at the time of release. (Each circulating water pump
has an approximate flowrate of 191,500 gpm.)

-. , .
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4) The theoretical release rate, F , of the tank (bat'ch) to be released

is expressed in terms of the dilution water flowrate, such that for
each volume of dilution water released, a given volume of liquid
radwaste may be combined. This may be expressed as follows:

]
1

F = PMPNUM x 191,500/DF |m '

.

where:

F, = theoretical release rate (gpm);

PMPNUM = number of ANO-1 circulating water pumps in operation; ]

191,500 = approximate flowrate of an ANO-1 circulating water
pump (gpm); and

DF = dilution factor as calculated in Step 2 above. ;

I

| NOTE | !

| In the above equation, the theoretical release rate (Fg) |

| approaches zero as the dilution factor increases. The | )
| actual flowrate (F ) will normally be equal to the |

I theorecical release rate for high activity releases. I
| For low activity releases, the theoretical release rate I

I becomes large and may exceed the capacity of the pump |
-

I discharging the tank. In these cases, the actual | j

| release rate may be set to the maximum flowrate |
| of the discharge pump. I |

| |

5) The monitor setpoint is calculated by incorporating the monitor
reading prior to starting the release (i . e . , background countrate),

,

and a factor which is the amount of increase in the release '

concentration that would be needed to exceed the radioactive liquid
concentration limitation. The monitor setpoint is expressed as |
follows:

M = A*(K*F /F ) +Bg

where

M = monitor setpoint (CPM);

A = allocation fraction for the specific unit. (Typically,
these values are set at 0.45, but may be adjusted up or
down as needed. However, the total site allocation can
not exceed 1.0.)

e

K = monitor countrate (CPM) expected based on the gross
activity of the release. (This value is obtained from a
graph of activity (pci/ml) versus output countrate for the
monitor (CPM));
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F /F = number of times the activity would have to increase tog
exceed the radioactive liqr.id effluent-concentration
limitations and |

B = background countrate (CPM) prior to the release.

To perndt the computer to calculate 'the setpoint, an equation for i

the expected countrate (K) is expressed as follows: I

A
K = Slope * 10 + Offset

where:

, Log of the detector response in CPM,

Log of activity concentration in pCi/ml

S = Gross gamma (Cs-137 equivalent) activity for the tank

(pCi/ml); and

offset = detector response (CPM) for the minimum detectable
sample activity calculated from the calibration data.

!

| NOTE l. l
| IEC personnel use varying concentrations of Cs-137 | I

I to deterndne the response curves therefore, a Cs-137 |
| equivalent activity must be used to accurately predict |
| the countrate. I
I I

combining terms, the equation for determining the monitor setpoint
may be expressed as follows:

S jg.

M =A* [(Slope * 10 + Offset)* P /F ] +Bg

i

2.2 Liquid tose Calculation

The " dose" or * dose commitment" to an individual in tne unrestricted area
shall be less than or equal to the limits specified in Radioactive Liquid
Effluents-Dose Appendix 1 and Appendix 2 Limitations. The dose lindts are on |
a per reactor basis. This value is calculated using the Adult as the maximum
exposed individual via the aquatic foods (Sport Freshwater Fish) and ths |
potable water pathways.

2.2.1 Dose Calculations for Aquatic Foods

The concentrations of radionuclides in aquatic foods are
ac;umed to be directly related to the concentrations in water.
The equilibrium ratios between the two concentrations are
called * bioaccumulation factors".
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Two different pathways are calculated for aquatic foods: sport
and commercial freshwater fish.

The internal dose "d" from the consumption of aquatic foods in I
pathway *p" to organ "j" of individuals of age group "a" from |all nuclides "i" is computed as follows: (See Chapter 4 of '

NUREG-0133 and Regulatory Guide 1.109-12, equation A-3).

-A t
ip

|
i

* B } * M* U * F- * * Q{ D,1)
d (r,0,a,j) =I (1100*e

1

The total dose from both aquatic food pathways is then:

D(r,0,a,j) =Id (r,0,a,j)p

P

where:

user-selected distance from the release point to ther =

receptor location, in kilometers. It may be
different from the controlling distance specified for
the potable water pathway (0.4 km);

O u.er-selected sector (one of sixteen 22.5" sectors=

surrounding the reactor site, designated N, NNE, NE,
etc). This sector may be different from the...

controlling sector specified for the potable water
pathway (S);

l
user-selected age group: infant, child, teen, adult. |

a =

It is the same controlling age group used in the '

potable water pathway (adult);

j user-selected organ: bone, liver, total body,=

thyroid, kidney, lung, GI-LLI. It is the same
controlling organ.used in the potable water pathway

.

(liver);

{ } represents the concentration factor stored in=

the database;

| NOTE |
| Only one concentration factor is needed to |
| represent ;he two pathways since sport and |

| commercial use the same bioaccumulation factor J
| for a given pathway. |
| I

1100 = factor to convert from (Ci/yr)/(ft*/sec) to
pCi/ liters

-
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|

).1 decay constant of' nuclide "1" in br*8;=

t = environmental transit time, release to receptor;p

| |
.

NOTE |
; 1 This value should be set to 0 hours (i.e., no |
'

I decay correction) for the above equation in orderl
I to be consistent with the equation presented in |
| Chapter 4 of NUREG-0133. For maximum individual |
| dose calculations, this value is set to 24 hours,l

; I which is the minimum transit time recommended by |
'

| Regulatory Guide 1.109, Appendix A, 2.b. I
I l

i

bioaccumulation ' factor for nuclide "i", in pCi/kg perB =

pCi/ liter. Cesium has a site specific number based
on carnivorous and bottom feeder sport' fish of /.00
pCi/kg per pC1/ liter (OCAN048408, dated April 13, ;
1984);

{

M dimensionless mixing ratio (reciprocal of the dilution=

i

factor) at the point of exposure;

.

U, annual usage factor that specifies the intake rate=

for an individual of age group "a", in !
kilograms / year. The program selects this-usage !

factor in accordance with the controlling age group
"a" as specified previously by the user;

F average flow rate in ft8/sec. This value is based on ;
=

total dilution volume for the quarter divided by time i

$nto the quarter;

!

number of curies of nuclide "i" released; andO =
g

.

1

D, ingestion dose factor for age group "a", nuclide "i",=

i and organ "j", in mrem per pCi ingested. The program '

| selects the ingestion dose factor according to the
user-specified controlling age group "a" and
controlling organ "j".

,

1

2.2.2 Dose Calculations for Potable Water

The dose "D" from ingestion of water to organ "j" of
individuals of age group "a" due to all nuclides "i" is
calculated as follows (See Chapter 4 of NUREG-0133 and NRC
Reg. Guide 1.109-12, equation A-2):

, . _ . . . _ _ , ._.
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1 NOTE |
1 The potable water pathway is used only during the time that the Russellville 1
| Water System is using the Arkansas River as a water source. The Russellville |
| Water Works will notify ANO when they are using the Arkansas River as a water i
I source. I
I i

'

r- -A t
tp ,

I |{l100*e 1*M*U*F"*Q*D | |D (r,0,a,j) =

1 a i aij |
L__ _J

where:

user-selected distance (0. 4 km) from the releaser =

point to the receptor location, in kilometers. It
may be different from the controlling distance
selected for the aquatic food pathway;

user-selected sector; (one of the sixteen 22.5,* | 1O =

sectors surrounding the reactor site, designated N,
NNE, NE, etc.). It may be different from the...

controlling sector for the aquatic food pathway;

user-selected age group (inf ant, child, teen, adult).a =

The same controlling age group is used for all liquid
pathways (adult);

j user-selected organ (bone, liver, total body,=

thyroid, kidney, lung, GI-LLI). The same
controlling organ is used for all liquid pathways
(liver).

{} the expression in brackets represents the=

concentration factor stored in the database; |

1100 factor to convert from (Ci/yr) / (f t * /sec) to=

,
pCi/ liter;

dimensionless mixing ratio (reciprocal of theM =

dilution factor) at the point of exposure;

decay constant of nuclide "1" in hr"; andA =

environmental transit time, release to receptor.t =
p

I NOTE i
| This value is set to 0 hours (i.e., no decay correction) for the above equation i
i to be consistent with the equation presented in Chapter 4 of NUREG-0133. 1
I I

.
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U, annual usage factor that specifies the intake rate j
=

for an individual of age group *a", in liters / year. I

The program selects this usage factor according to
the user-specified controlling age group *a";,

, .

F average flow rate in ft*/sec; this value is=1

'

based on total dilution volume for one quarter
i divided by time into the quarter;
;

number of curies of nuclide "i" in the release; ando =
g

I D, ingestion dose factor, for age group "a", nuclide=

*i", and organ "j", in mrem per pCi ingested. The>

' program selects the ingestion dose factor according
to the user-specified controlling age group *a" and
controlling organ "j".

2.3 Liquid Projected Dose Calculation

The quarterly projected dose is based upon the methodology of Section 2.2
and is expressed as follows:

D 92*(D C+Dpp)/T=
p

where:

D quarterly projected dose (mrem);=
p

92 number of days per quarter;=

D umulative dose for the quarter (mrem);=
C

D dose for current release (mrem); and=
pp

current days into quarter;T =

3.0 GASEOUS EFFT1fENTS

3 .' l Gaseous Mcnitor Setpoints

| NOTE |

| Sections 3.1.1 and 3.1.2 below detail two methods of calculating |
| setpoints at ANO. These methods cover two different sets of monitors |
| of which only one will be in-service at any one time. |
| |
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3.1.1 Batch Release Setpoint Calculations

3.1.1.a This section applies to the following gaseous
radiation monitors (These releases are also
monitored by the SPING monitors in Section 3.1.2):.

ANO-1
.

RE-4830* Waste gas holdup system mo'nitor

ANO-2
2RE-8233 Containment purge *

2RE-2429* Waste gas holdup system monitor,

These monitors provide automatic isolation for*

the waste gas holdup systems.

The setpoints to be used during a batch type of
release (i.e., reactor building (containment) purge,
release from the waste gas holdup system or any other
non-routine release) will be calculated for each release
before it occurs.

3.1.1.b The basic methodology for determining a monitor
setpoint is based upon the expected concentration at
the monitor (C ). This is in turn based upon theM
fraction of an MPC assigned to this release point.
Batch releases are maintained below the assigned MPC
fraction by controlling the release rate. The l.

Icalculated value of S may not exceed the equivalent
of 1 MPC at site boundary.

1.1 * (C *K) + (2.0 * B)S =
g

where:
!

monitor setpoint (counts /sec); |S =

Xe-133 equivalent concentration at theC =
g

monitor (pCi/ml); |
|

K conversion factor determined from response=

curve of monitor (counts /sec per pCi/nd); and j

|

2.0 factor to accommodate random count rate=

fluctuations;

background count rate at the monitorB =

-(counts /sec).

J

1

!

I

|
\

, . - _ _ -
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3.1.2 Eberline SPING (Final Effluent) Monitor Setpoint Calculations |
i

3.1.2.a This section applies to the following gaseous
radiation monitorst

ANO-1.-

.

4 RX-9820 Containment Purge '

RX-9835 Hydrogen Purge /Emerg. Pen. Room Vent. j
RX-9830 Fuel Handling Area

i RX-9825 Radwaste Area
i

ANO-2 *

I
2RX-9820 Containment Purge. |3

2 RX-984 0 PASS Bldg.
2RX-9845 Aux. Bldg. Ventilation

| 2 RX-9835 Hydrogen Purge /Emerg. Pen. Room Vent.
2 RX-9830 Fuel Handling Area
2RX-9825 Radwaste Area
2RX-9850 Low-Level Radwaste Storage Building

i
# The determination'of setpoints for the above monitors

is based on.an assigned fraction of the MPC of noble,

; gas activity at the site boundary, (Xe-133 |
: equivalent) released from the above release points.
4 The total of these fractions is always less than

1.00. The assigned fractions are based on the vent
j flow rates, atmospheric dilution rate, and'the
j ventilation system'(s) in operation.
3

| NOTE | |'

| The fact-that an effluent monitor is in alarm I l
i | does not necessarily mean that radioactive gases | |

| are being released at such a rate that the MPC |
| | lindt is being exceeded. The alarm would |~

I indicate that radioactive gases are being |
.

| | released at a rate that is exceeding the |

| fractional allocation of an MPC allotted to | i

I that particular release point. Consideration i,

i | must be given to the release rate of radioactive I
| gases via all of the release pathways. I i,

I l

The initial fractions of an MPC allocated to the
release points are given below. The allocations may
be changed as needed, to allow for operational
transients, but may not exceed a site total og 1.00. |

;
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Monitor Monitor Fractional
Number Name Allocation

1

i RX-9820 containment Purge 0.1000
| RX-9835 Hydr. Purge /Emerg. Pen. 0.0001 |
| Rm. Vent.

|
| RX-9830 Fuel Handling Area * 0.1500 |

RX-9825 Radwaste Area 0.2000 '

i Monitor Monitor Fractional
| Number Name Allocation

2RX-9820 Containment Purge 0.1000
2RX-9840 PASS Bldg. 0.0100
2RX-9845 Aux. Bldg. Ventilation 0.0100 j

2RX-9835 Hydr. Purge /Emerg. Pen. 0.0001
km. Vent.

2 RX-9830 Fuel Handling Area 'O.1500
2 RX-9825 Radwaste Area 0.2000
2RX-9850 Radwaste Storage Bldg. 0.0100

| NOTE |
| The setpoints to be used during a batch release |

| (i.e., reactor building [ containment] purge, . .I |
| release from the waste gas holdup system) will bel
I calculated for each release before it occurs. | ;

I i |

3.1.2.b SPING monitor setpoints may be calculated as follows:

Setpoint (pci/cc) =A* Xe-133 eq (pci/cc)
F*1.3215E-9*TMPC

where:

A = allocation fraction (the fraction of an MPC
at th'e site boundary.(of noble gas Xe-133 eq (
activity) assigned to the particular
release point);

Xe-133 eq = Xenon-133 equivalent concentration;

F = discharge flow of the particular
release point in CFM;

-

1.3215E-9 = 2.8317E-2(cm/cf) 2. 8E-6 (s ec/m 5 )*

60 (sec/ min)
__ _

.

*

- ._- - -- -
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l

where:

2.8E-6 = the annual average gaseous dispersion
factor (corrected for radioactive decay)
as defined in Section 2.3 of the ANO-2 |
SAR; and

]

TMPC = total MPCs at site boundary.
.

3.2 Airborne Release Dose Rate Effects

3.2.1 Noble Gar. Release Rate

3.2.1.a To calculate the noble gas release dose rate, the
average ground-level concentration of radionuclide
"i" at the receptor location must first be determined
from the following equation. (See Regulatory Guide
1.109-20 equation B-4).

x (0) = 3.17 x 10' * Q * D1X/Q(0)f

where

x (0) average ground level concentration in=

pCi/m' of nuclide "i" at the user-specified
controlling distance in sector 0 (1.05 km); |

(0) = one of the sixteen 22.5* sectors I

surrounding the reactor site, designated N,
NNE, NE, etc. (WNW);...

1
3.17x10'= number of pCi per Ci divided by the l

number of seconds / year; |

Q = release rate of nuclide "i" in curies /yr and

D1X/Q (0) = annual average gaseous dispersion factor j
(corrected for radioactive decay) in the
sector at angle "0" at the receptor

|

location in sec/m'. This value is
'

2.8E-6 sec/m* for short term releases.

The annual dose to the total boCv and skin due to I
noble gas can be calculated acco'd>ay to Sections- '

r
3.1.2.b and 3.2.1.c.

|
3.2.1.b Annual motal Body Dose Rate J

The annual average total body dose rate to the
maximally exposed individual is calculated as
follows:

TD (0) = RBPF * Sr * It Ext (0) * DFB ]i
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where:
|'

D (0) = total body dose rate due to immersion.

in a semi-infinite cloud of gas at )
the controlling distance in sector *0", ;

in mrem /yr. The program computes one
total body dose rate value for'eact. <

sector in which the user has )
specified a controlling distance and

|
reports only the maximum value;

.

0 = one of sixteen 22.5' sectors
surrounding the reactor site,
designated N, NNE, NE, etc.;....

(WNW);
)

RBPF = Reactor Building (Containment) Purge Factor - |
This factor is used to calculate the length
of time (fractional duty cycle) that
the purge fans will be in operation.
It is calculated by comparing the
highest dose rate (DOSER) to its
applicable release limit, taking into
account the allocation factor for the
release point (RBPF = Allocation *
Limit / DOSER) . This factor is
calculated only for Unit one and Two
Reactor Building (Containment) Purges. |For all other releases, this factor is set
to 1.0;

S = dimensionless attenuation factorF
accounting for the dose reduction due
to shielding by residential
structures. The NRC recommended ;|

value is 0.7 (for maximum individual); i

, x (0) average ground-level concentration of=
g

nuclide "i" at the receptor location
in the sector at angle *0" from the
release point, as defined in Section
3.2.1.a; and

DFB = total body dose factor for a semi-

infinite cloud of radionuclide "1",
which includes the attenuation of 5
g/cm8 of tissue, in mrem-m8/pci-yr

3.2.1.c Annual Skin Dose Rate

The annual dose rate to the skin of the maximally
exposed individual due to noble gases is calculated
as follows. (See Regulatory Guide 1.109-20
equation B-9)

.
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r- 7

D (0) = RBPF |1.11*S *r (*1(0) *DFf) + I (x (0) *DFS ) |F i f 1
L_ J

where:

D (0) skin dose due to immersion in a=

semi-infinite cloud of gas at the
user-specified controlling distance in
sector "0", in mrem;

I NOTE |
| The program computes a skin dose value for each |
I sector in which the user has specified a |-
| controlling distance, but prints out only the |
| maximum value. I

i | |

Reactor Building (Containment) Purge (RBPF =

FL : tor as defined in Section 3.2.1.b.

1.11 average ratio of tissue to air energy=

absorption coefficient;

S = dimensionless. attenuation factorF
accounting for the dose reduction due
to shielding by residential

'

structures. The value is 0.7 (for i

maximum individual);

1

x (0) is the average ground-level=

concentration of nuclide "i" at the .

receptor location in the sector at
angle "0" from the release point, as
defined in Section 3.2.1;..

O one of sixteen 22.5* sectors i
=

surrounding the reactor site,
designated N, NNE, NE, ... etc.,
(WNW);

IDF gamma air dose factor for a semi-=

i
infinite cloud of radionuclide "i",

in mrad-m*/pci-yr; and

DFS beta skin dose factor for a=

semi-infinite cloud of radionuclide
"i", which includes the attenuation by
the outer " dead" layer of skin, in
mrem-m*/pci-yr.

_ _ . _ _ _
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3.2.2 I-131, Tritium and Particulate Release Dose R' ate Effects

The annual dose rate to the maximally exposed individual for
I-131, tritium and radionuclides in particulate form with |
half-lives greater than eight days is calculated as follows:-

|
f- -'1

,

+DR]
RBPF * DR + DRDR =

|
p where: -

Reactor Building (Containment) Purge Factor as defined in |RBPF =

| Section 3.2.1.b;

DR dose rate to the controlling age group (infant)=

associated with the inhalation of radioiodines and
particulates, as calculated in Section 3.4.1.b;

DR dose rate from direct exposure to activity deposited=

on the ground plane, as calculated in Section
3.4.1.a; and

M '

DR dose rate to the controlling age group (infant) and !
=

the controlling organ for ingestion of food (milk), ),

as calculated in Section 3.4.1.d.

Calculation of the annual dose rate considers the infant as the
most restrictive age group. The organs that are considered as
contributing to the dose rate are skin, bone, liver, total
body, thyroid, kidney, lung, and GI-LLI. The food pathway for
the infant is considered to be from milk only. All three
pathways will contribute to the total body dose, while the skin
will be affected by only the ground plane pathway. The other
organs are affected only by the inhalation and food pathways.

3.3 Dose Due to Noble Gases

The air dose in unrestricted areas due to noble gases released in gaseous
effluents shall be less than or equal to 5 mrad for gamma radiation and
10 mrad for beta radiation for any calendar quarter for each unit. The
objective of less than or equal to 10 mrad of gamma radiation and 20 mrad i

of beta radiation for a calendar year per unit (2.5 mrad and 5 mrad l

respectively per quarter) should be used for planning releases;

i

I
,

I
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| NOTE |
i The following equations have been simplified from equations in |
| NUREG-0133, Rev. O, in that there are no free-standing stacks at ANO. |
| The equations were further simplified in that there are no long term |
| (i.e., continuous) releases. The individual stack vents are sampled |
| weekly and are assigned a release period of 168 hours per sample |
| (i.e., considered as short term (batch') releases). Individual |
| samples are to be taken for each waste gas tank release and |
| reactor building (containment) purge. | |
| I i

3.3.1 Beta and Gamma Air Doses from Noble Gas Releases

Using the average ground level concentration of radionuclide
"i" at the receptor location calculated in Section 3.2.1.a, the
associated annual gamma or beta air dose may be calculated by
the following equation. (See Regulatory Guide 1.109-20
equation B-5.)

F 7

I O(0) ! *i )*(D{[g1DF) | |
"

D (0) -or D i
t_ a

where:

ID (0) o_r D (0) the gamma or beta air dose for the=

controlling distance in sector *0". (only

the maximum value is reported), and

DFf or DF gamma or beta air dose factors for a=

uniform semi-infinite cloud of nuclide

"i", in mrad-m8/pci-yr.

3.4 Dose Due to I-131, Tritium, and Particulates in Gaseous Effluents

The calculational methodology for determining the dose to an individual
from I-131, tritium, and radionuclides in particulate form with

half-lives greater than 8 days in gaseous effluents released to

unrestricted areas as specified in the Appendix 1 and Appendix 2
Limitations is in this section.

The child is the controlling age group unless stated otherwise.

The inhalation and ground plane pathways are considered to exist at all
locations. The grass-cow-milk, grass-cow-meat, and vegetation pathways
are used where applicable.

It is assumed that iodines are in the elemental form.
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A dispersion parameter of 2.8E-6 sec/m* (per ANO-2 SAR, Section |
2.3.4.4) is.used for "w" in the inhalation pathway since the majority of
gaseous activity released from the site is within the 8 to-24 hours time
frame (i.e., reactor building (containment) purges and waste gas decay |
tanks).

.

The equation is:

D =D +D +D +D +D +D

where

0 '

D total dose;=

D dose contribution from ground plane deposition as calculated in=

Section 3.4.1.a;

D dose contribution from inhalation of radiciodines, tritium, and=

particulates (>B days) as calculated in Section 3.4.1.b;

dose contributions from consumption of vegetation (defined asD =

produce) for humans and stored feed for cattle. See Section
3.4.1.c for calculations;

D dose contributions from consumption of fresh leafy vegetables=

(defined as garden products) for humans and pasture grass for
cattle. See Section 3.4.1.c for calculations;

D" dose contribution from consumption of cow's milk; and=

| . NOTE |
| Consumption by the cow of both stored feeds and pasture j

i grasses is taken into account when calculating this dose i
i contribution. Concentration factors for both food sources !
I are calculated. I
l |

F
D dose contribution from consumption of meat. i=

-

| NOTE |
| Consumption by the cow of both stored feeds and pasture | |
| grasses is taken into account when calculating this dose |
Icontribution. Concentration factors for both types of animal | |
| are calculated. | !
I I |

I
i

j

1
_ _ _ _ . , . -. -
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3.4.1 Total Dose from Atmospherically Released Radionuclide !

After the calculation of the concentration factors from the
applicable parts of Section 3.4.1, the maximum individual dose

! as calculated for controlling age group *a" and controlling i

organ "j", in sector 0 at the controlling distance "r" is given
from:

)

| D ( r,0, j , a) (section 3.4.1.a) for ground plane deposition I

D (r,0,j,a) (Section 3.4.1.b) for inhalation
! -

| D (r,0,j,a) E DFI UC (r,0) for produce=

i

D (r,0,j,a) I DFI U C -(r,0) for leafy vegetables=

i

D" ( r,0, j , a ) I DFI U"c"( r,0 ) for cow's milk=

i

F(r,0,j,a) I DFI UC (r,0) for meatD =

1 -

where:

controlling age group (infant, child, teen, ora =

adult);

~

j controlling organ (bone, liver, total body, thyroid,=

kidney, lung, or GI-LLI);

user-selected distance from the release point to the |r =

receptor location in a particular sector, in |

kilometers. (The controlling distance is the.same
for all airborne pathways, 1.05 km.);

O one of sixteen 22.5" sectors surrounding the reactor=

site, designated N, NNE, NE, etc., (WNW);' |...

DFI dose conversion factor for ingestion of nuclide "i",=

organ "j", and age group *a", in mrem /pci;

| NOTE |
| Values used in these tables are taken from I

i Tables E-ll through E-14 of Regulatory Guide j

l 1.109. DFI is selected according to 1

i i the cor. trolling organ and age group as specified |
' | in the database. |'

I I
d

!

i

i
. . , ,.
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V M
U,, U ,L U,, U,F ingestion rates for produce, leafy vegetables, cow's=,

milk, and meat, respectively, for individuals in age '

group *a". Values used are taken from Table E-5.

of Regulatory Guide 1.109.);

V L M FC, D,C, D concentration of nuclide "i" for produce, leafy=
g g

vegetables, cow's milk, and meat, respectively,
in pCi/kg or pCi/ liter.

The program calculates that maximum individual' dose
for each sector surrounding the plant in which the
user has specified a controlling distance for each of
the following pathways: A) ground plane deposition;
B) inhalation and the ingestion of; c) produce;
D) leafy vegetables; E) cow's milk; and F) meat.
Only the receptor point receiving the maximum
dose value is printed.

3.4.1.a Dose from Ground Plane Deposition

The dose D from direct exposure to activity
deposited on the ground plane is calculated as
follows (see Regulatory Guide 1.109-24, equations C-1
and C-2):

r- -l tib ~1
U

D (r,0,j,a) (S *l.0 x 1088* I |A~ (1 - e }|) * DOQ(r,0) *Q * DFG*=
F

L __J

Wheres

user-selected distance from the releaser =

point to the receptor location'in a
particular sector, in kilometers. The
controlling distance is the same for all

,
airborne pathways (1.05 km); |

9

0 one of sixteen 22.5" sectors surrounding=

the reactor site, designated N, NNE, NE ...
etc., (WNW); *

user-selected age group (infant, child,a =

| teen, adult) which is the same controlling
| age group used for all airborne pathways
I (child);

j user-selected organ (bone, liver, total=

body, thyroid, kidney, lung, GI-LLI) which
is the same controlling organ used for all
airborne pathnays;

( ) represents the concentration factor stored=

in the database;

dimensionless attenuation factor accountingS =
F

for the dose reduction due to shielding by
residential structures. The value is 0.7
(for maximum individual);

.
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1.0 x 1028 number of pCi per Ci;,=

A decay constant of nuclide "i" in hr-2;=
f

length of time over which the accumulationt =
b

is evaluated (nominally 15 years which is
the approximate midpoint of facility
operating life or 1.31 x 10' hours);

Do0(r,0) average relative deposition of the effluent=

at the receptor location "r" in sector *0",

considering depletion of the plume during
transport, in m'*;

|
release of nuclide "i" in curies, and IQ =

DFG )
open field ground plane dose conversion=

1

factor for organ "j" (total body or skin) i

from radionuclide "i", in mrem-m8/pci-hr.
The dose factor is selected according to j
the user-specified controlling age group
"a" and controlling organ "j".

3.4.1.b Dose from Inhalation of Radionuclides in Air |

The dose D to organ *j" of age group "a" associated
via inhalation of radioiodines and particulates is

(see Reg. Guide 1.109-25, Equations C-3 and C-4):

r- 7

D (r,0,j,a) = 3 .17 x 10' * R, * E |Q * D2DPX/Q(r,0) * DEA |,
L. J

where

user-selected distance from the releaser =
,

point to the receptor location in a

particular sector, in kilometers. The

controlling distance is the same for all

airborne pathways (1.05 km);

O one of sixteen 22.5' sectors surrounding=

the reactor site, designated N, NNE, NE . . .

etc., (WNW);

user-selected organ (bone, liver, totalj =

body, thyroid, kidney, lung, GI-LLI) and is

the same controlling organ as that used for

all airborne pathways;

_ _ -
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user-selected age group (infant, child,a =

teen, adult) and is the same controlling
age group as that used for all airborne
pathways;

3.17 x 10' number of pC1/Ci divided by the number of I4 =

seconds / year;
,

-

i

R, annual air intake for individuals in age=

group *a" (in m*/ year). +The air intake |
factor is selected in accordance with the j

, user-specified controlling age groups. ~ '

>

release of nuclide "i" in curies;o =
g

l
'D2DPX/Q ( r,0) annual average atmospheric dispersion=

; factor of the radionuclide at the receptor

3 location "r" in sector "0" (in sec/m*) as
calculated; and !

4

|

| NOTE | j
l This includes depletion (for i
l radioiodines and particulates) and l'
I radioactive decay of the plume. |

1 I
-

DEA ), inhalation dose factor for radionuclide=
g

"i", organ "j", and age group *a". The
inhalation dose factor is selected in
accordance with the user-specified
controlling age group *a" and controlling
organ "j".

3.4.1.c Dose' from Nuclide Concentrations in Vegetation

i NOTE |
| To reduce the computational overhead of the |

| computer, the calculations for dose resulting i
i from nuclide concentrations in forage, produce |

| and leafy vegetables is performed in three steps. |
| |

First, the concentration factors (CF) are computed
and stored in the database. The concentration factor
includes all the parameters that are considered
constant for each nuclide and agricultural activity,
such as the radioactive decay constant, removal rate
constant, exposure time, etc.



_ - - . _ _ _ . . _ . . _ _ _ . . . _ _ _ _ . . - - _ . . - _ ___._ . _ _ _ . _ . . _

LICENSE.075
*

Pag 9 25
Rev. RETS

Second, the deposition rate from the plume is
multiplied by the concentration factor and the
nuclide activity to produce the nuclide concentration

'
as follows: 4

c[(r,0) = CF * DoO (r,0) *Q
g

,

where:

C[(r,0) = concentration of nuclide "i" at the

receptor location (r,0);

CF = concentration fact'or of nuclide "i";

DOQ(r,0) = relative deposition of nuclide "i". For
the short term dispersion option, DOQ is
replaced by (F x Doo), where F is the short
term dispersion correction factor; <

0 = quantity of nuclide "i" released in curies.
1

|

|For carbon-14 and tritium, the nuclide concentration
!

is calculated from the concentration factor times the |
decayed and depleted X/Q for radiciodines and ]
particulates (D2DPX/Q), times the quantity of nuclide !

"1" released in curies. For the short term
dispersion option, D2DPX/O is replaced by F x
D2DPX/Q, where F is the short term dispersion |
correction factor. l

C (r,0) = CF * D2DPX/Q(r,0) *Q f r tritium, and
T T

.

CFV. (r,0) = CF * D2DPX/Q(r,0). * Q34 for carbon-14 |t i

Third, the nuclide concentrations for a particular
pathway (produce, leafy vegetables, cow's milk, and
meat) are summed and multiplied by: 1) the ingestion
rate for a particular age group and 2) the dose
conversion factor:

r 7

I |(DFI * U, * C (r,0) |D(r,0,j,a) =
f,

L. J
.

where:

user-selected distance from the releaser =

point to the receptor location in a
particular sector, in kilometers (1.05 km);

O one of sixteen 22.5" sectors surrounding=

the reactor site, designated N, NNE, NE |
etc., (WNW);....
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j user-selected organ (bone, liver, total=

body, thyroid, kidney, lung, GI-LLI), and
is the same controlling organ as that used
for all airborne pathways;

user-selected age group (infant, child,a =

teen, adult), and is the same controlling
age group as that used for all' airborne
pathways;

DFI dose conversion factor for ingestion of=
,

nuclide *1", organ "j", and age group "a",
in mrem /pci, according to the controlling
organ and age-group;

U, annual ingestion rate of food in a=

particular pathway (kilograms / year or
liters / year) for individuals in age'. group
"a", according to the controlling age
group; and

C (r,0) concentration of nuclide "i" at the=

receptor location (r,0).

3.4.1.c.1 Calculating Vegetation Concentration Factors

NUREG-0133 calculations for radioiodines and
particulate radionuclides (except tritium and
carbon-14), the concentration factor of nuclide
"i" in and on vegetation is estimated as
follows:

-A t
h

#
CF CONST*( )*e *f=

Y *Ay t

where:

CF concentration factor of radionuclide=

"i" in vegetation (forage, produce, or
leafy vegetables), in m8-hr/kg; |

CONST = 1.14 x 10' number of pCi per C1 (1028)
divided by the number of hours per
year (8760);

is the fraction of deposited activityr =

retained on crops, leafy vegetables, j
or pasture grass, from airborne
radioiodine and particulate
depositions

1.00 for radiciodinesr =

0.20 for particulatesr =
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Y agricultural productivity (yield or=
y

vegetation area density), in.kg (wet
,

weight)/m's j

l

Y, 2.0 kg/m8 for stored animal=

|
feed for grass-animal-man '

pathways

0.7 kg/m8 for pasture grass.Y =

P
for: grass-animal-man *

pathways

2.0 kg/m8 for leafyY =
3

vegetation (fresh) for
crop / vegetation-man pathways

2.0 kg/m8 for garden produceY =

9
(stored vegetables) for
crop / vegetation-nan pathways

A is the decay constant of nuclide "i"=

in hr";

e

is a holdup time that represents thet =
h

time interval between harvest and
consumption of the food, in hours:

0 hours for pasture grass It =
h

consumed by animals

2160 hours for stored feedt =

consumed by animals

24 hours for leafy 't =

vegetables consumed by
humans

|

1440 hours for producet =
h

consumed by humans

f is the fraction of leafy vegetables or=

produce grown in garden of interest:

f 0.76 for the fraction of=

produce ingested, grown in
garden of interest. (This

,

is f in equation C-13 of
9

Regulatory Guide 1.109)
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f 1.00 for the fraction of=
,

leafy vegetables grown in
garden of interest. (This *
is f3 in equation C-13 of
Regulatory Guide 1.109)

f 1.00 for all other pathways=

3.4.1.c.2 concentration Factor for carbon-14

For carbon-14, the concentration factor in and I
on vegetation is estimated as follows (see '

Regulatory Guide 1.109-26, equation C-8):

CF'u = 2. 2 x 10' * p

where:

#CF u = concentration factor of carbon-14 in
and on vegetation, in m8-hr/kg; and |

is defined as the ratio of total 'p =

annual release time (for C-14
atmospheric releases) to the total
annual time during which
photosynthesis occurs (taken to be
4400 hours), under the condition that

the value of "p" should never exceed
unity. For continuous C-14 releases,
"p" is taken to be unity.

(Thus, the value of 2.2 x 10' is stored for CE"n
in lieu of a site specific value for "p".)

3.4.1.c.3 Concentration Factor for Tritium
.

The concentration factor for tritium in
vegetation is calculated from the tritium

. concentration in air surrounding the vegetation
(see Regulatory Guide 1.109-27, equation C-9):

**

CF =

H
where:

v
CF c n entration factor for tritium in=

T
vegetation (in m8-hr/kg); and |

absolute humidity at the location ofH =

the vegetation, in g/m8 (The
regulatory default value for "H" is
8.0 grams /m5.)

the value ' .5 x 10' is stored for CF in |(Thus, 1

lieu of a site specific value for "H".)

- - - .,
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| 3.4.1.c.4 Nuclide Concentrations in Produce and Leafy

Vegetables

The concentrations in and on produce and leafy
vegetables of all radiciodine and particulate

'nulcides "i" (except carbon-14 and tritium) are
calculated as follows:

C (r,0) = Cr[ * Do0(r,0) *O for produces and |

Cf(r,0) = CFf * DOQ (r,0) *O for leafy |
vegetables

where:

concentration factor of nuclide "i" inCF =

produce;

CF concentration factor of nuclide "1" in=

leafy vegetables;

(Note that the difference between CF and CF .
are the values for t and f.)th

l

re,lative deposition of the |DOQ ( r,0) =
'

radionuclide "i" at the receptor
(r,0); and

release of nuclide "i" (in curies).Q =
f

The C-14 and H-3 nuclide concentrations are |calculated from the concentration factors times i

the decayed and depleted radioiodine relative
'

deposition D2DPX/Q times the fraction grown in
the ' garden of interest (f = 0.76, f3 1.0):=

C (r,0) =CF[*D2DPX/Q(r,0) * Q *f
T g

C (r,0) = CF * D2DPX/Q(r,0) Q *#2 I#*

T
tritium

CF"i4 ( r,0 ) = CF *V
34 D2DPX/Q(r,0) *Q*f

9

CF'i4 ( r ,0 ) = CF': 4 D2DPX/Q(r,0) * Qi * f for*

carbon-14

I
. . - _ _ _ _.
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3.4.1.d Nuclide Concentration in Cow's Milk

The radionuclide concentration in cow's milk is
dependent upon the quantity and contamination level
of feed consumed by the animal. The concentration is
estinated (see Regulatory Guide 1.109-27, equations
C-10 and C-11) as follows:

'

.

-A tgf

C" # #, 1(r,0) = ( F *Q *e *[f *f *CFi+ (1 - f )*CF + f * (1 - f ) *CF1 ]) *D(r,0) * 'om F p s p i p s i
.

where:

C"(r,0) is the concentration of nuclide "i" in=

cow's milk at the receptor location (r,0),
in pCi/ liter;

( ) the expression in brackets represents the=

concentration factor. (Note that the
concentration factor for cow's milk
involves two different vegetation
concentration factors (see below).);

F average fraction of the cow's daily intake=

of radionuclide "i" (which appears in each-

liter of milk), in days / liters

Q am unt f feed consumed by the cow per day,=
F

in kg/ day (wet weight);

A decay constant of nuclide "1" in hr";=

.

t =
g average transport time of the activity from

the feed into the milk and to the receptor )
.(a value of 2. days is assumed);

f fraction of the year that cows graze on=
p

pastures

f, fraction of daily feed that is pasture=

grass when the cow grazes on pasture;

CF vegetation concentration factor of nuclide=

"i" on pasture grass with the holdup time
t = 0 days, in pCi/kg. (Refer to theh
explanation of the vegetation concentration
factor calculation);

CF vegetation concentration factor of nuclide=

"i" in stored feeds with the holdup time t
h

90 days, in pCi/kg. (Refer to the=

explanation of the vegetation concentration
factor calculations);
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D(r,0) relative deposition DOQ(r,0) of the=

radionuclides, except carbon-14 and
tritium. Fo'r carbon-14 and tritium, the
decayed and depleted dispersion factor
D2DPX/Q ( r,0) for radioiodines and'

,

particulates (in sec/m ) is used; and8 -

!

is the release of nuclide "i" in curies.O =
f

| 3.4.1.e Nuclide Concentration in Meat
.

The radionuclide concentration in meat is dependent
upon the quantity and contamination level of feed

,

consumed by the animal. The concentration is j
estimated (see Regulatory Guide 1.109-27, equations

|
|

C-11 and C-12) as follows:
1

1-A t, '

C'(r,0) #(F *Q *e *[f *f *CF + (1 - f )*CF + f * (1 - f ) *CFi ])*D(r,0)*Qi=
i f F p s i p i p s

where:

~

| NOTE l
i All parameters used in this pathway are for | {l beef cattle. I
I I

cf(r,0) concentration of nuclide "i" in animal=

flesh at the receptor location (r,0) in
pCi/ liter; .

,

( ) the expression in brackets' represents the=

concentration factor' (Note that the
concentration factor for meat involves
two different vegetation concentration
factors);

F average fraction of the animal's daily=
f

intake of radionuclide "i" which appears in
each kilogram of flesh (in days /kg);

i

O amount of feed consumed by the animal per=
f ;

day in kg/ day (wet weight);

decay constant of nuclide "1" in hr";A =

1

i
|

I

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



_ _ _ _ _ .. _ _ . _ _ . __ _.. . _ _ . __ _ ._ .. ._ _ _ _ . _ _ _ _ _ _ _ .

; LICENSE.075
Page 32 1

Rev. RETS |.

!

t, average time from slaughter of the animal=

to consumption by humans (20 days);

f fraction of the year that animals graze on=
p

|
pasture; 1

,

J

f, fraction of daily feed that is' pasture=

grass when the animal grazes on pasture;
'

i

CF vegetation concentration factor of nuclide=;

| "i" on pasture grass with the holdup time
t = 0 days in pCi/kg. '(Refer to the !

,

explanation of the vegetation concentration
factor calculation);

,

CF vegetation concentration factor of 'uclide= n

"1" in stored feeds wita the holdup time t |
= 90 days, in pCi/kg. (Refer to the ),

explanation of the vegetation concentration' ,

factor calculation);
1

relative deposition Do0(r,0) of the lD(r,0) =

radionuclides, except carbon-14 and
tritium. For carbon-14'and tritium, the l

decayed and depleted dispersion factor I

D2DPX/Q(r,0) for radiciodines and l
particulates (in sec/m') is used; I

Q is the release of nuclide "1" (in curies).=

3.5 Gaseous Effluent Projected Dose Calculation
|

3.5.1 The quarterly projected dose is based upon the methodology of
Sections 3.3 and 3.4, and is expressed as follows:

QC + DRP]D
3

| | * 92 )D =
p

L J'

where

D Quarterly projected dose (mrem);=
p

D umulative dose for the quarter (mrem);=

QC
1

D dose for current release (mrem);=
RP

T current days into quarter; and=

92 number of days per quarter.=

1

I

]
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3.6 Dose to the Public Inside___the Site Boundary |
|

3.6.1 Liquid Releases

I
Dose to the public inside the site boundary due to liquid ;

releases will be due to ingestion of fish' caught from the ;

discharge canal and exposure to sediment along the discharge !
canal bank while fishing.

3.6.1.a Dose Due to Ingestion of Fish !

|'

Dose due to ingestion of fish is calculated using the
{methodology given in Section 2.2, Liquid Dose , i

Calculation.

3.6.1.b Dose Due to Exposure to shoreline Sediments

Dose from external exposure to shoreline sediments is
calculated from equation A-7 of Regulatory Guide
1.109, Rev. 1, 10/77.

U *M *W r ,ap p

* I |Q *T *D,g )* [exp (-A t ) ] * (1-exp (-A t ' !R, 110,000=
g g b

F L-- l

where:
*

R, is the total annual dose to organ "j" of=

individuals of age group "a" from all of
the nuclides "i" in pathway in mrem /yr;

is the usage factor that specifies exposureU =
ap

time for the maximum individual of age
group "a" in hours from Table E-5 of
Regulatory Guide 1.109. 67 hours for
shoreline recreation for a teen was chosen. !

'

Adult is the controlling age group for
ingestion but the maximum usage fa,ctor
(teen) was used rather than the adult
factor to ensure a conservative dose,

estimate;

M is the mixing ratio (reciprocal of dilution=

P
f actor) ;

W is the shoreline width factor from Table=

A-2 of Regulatory Guide 1.109. The

| discharge canal value of 0.1 was chosen;

F is the flow rate of the liquid effluent in=

ft'/sec. This was determined by:
.

F(ft'/sec) = waste volume (gal /yr) * .134 ft8 * 1 yr * 1 hr
1 gal 8760 hr 3600 sec

| - - -- - - -

-, % _ -*
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is the release of nuclide "1" in Ci/yr;O =
g

?
' T is the radioactive. half-life of nuclide=

g,

"i", in days, from Radioactive Decay Data
Tables, Technical Information Center, U. S. i

Dept. of Energy, 1981;

D,gp) is the dose factor specific to age' group=~

"a", nuclide "i", and organ "j" from Table
E-6 of Regulatory Guide 1.109;

,

A is the radioactive decay constant of=

I 'nuclide "i" in hrd;

is the average transit time for nuclides tot =

reach the point of exposure. A value.of 0
hours was chosen due to the proximity of
the discharge canal to the plant; and'

is the period of time for which sediment ist =
b

exposed to the contaminated water in hours.
The mid-point of plant operating life, 15
years was chosen per Regulatory Guide

i 1.109.
|

3.6.2 Airborne Release

3.6.2.a Dose Due to Noble Gases |

Dose to fisherman at the discharge canal can be
calculated by the ratio of dispersion factor for the

I discharge canal (1.6E-4 sec/m* from Table 2-45 SAR, |
Unit 1, 100 meters downwind in a southerly direction)
and the usage factor of 67 hours of shoreline
recreation to the values used in Section 3.3 of this |manual. l

.

r 9 r 7
Dose at discharge canal = D (0) * l 1.6E-4 *| 67 hr l |

2.8E-6 8670 hr

where D (0) is the nnble gas dose calculated by
Section 3.3.

3.6.2.b Dose Due to Iodine, Tritium and Particulates from
Gaseous Effluents

Section 3.4 calculates total' dose for iodine, tritium
and particulates as the sum of:

D =D +D +D +D +D +D

. . _ _ . _ . . _ . _ _ _ _ ._
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j where:

d G
.

D = ground plane deposition;
!

1
I~

D = inhalation;

i |

[ D* = consumption of vegetation;
-

,

' L
; D = consumption of fresh leafy vegetables;
e

l
D" = consumption of milk; andi

.

'
F

j D = consumption of meat and poultry;

; The only contributions relevant to fishing activities'
i at the discharge canal are ground plane deposition
i G I
J and inhalation. As D and D are not independently
; available, a conservative estimate can be obtained by
; using the same correction factor developed for noble
1 gas dose to the total dose calculated in Section 3.4

)_ for iodine, tritium and particulates. Depletion of
; the plume as it travels downwind can be ignored since
j the fraction remaining in the plume at 100 meters

(discharge canal) and 1046 meters (site boundary) are |both greater than 90% according to Figure 3 of
j Regulatory Guide 1.111.

1

; The only activity inside the plant site by members of !
j the public that might contribute a significant dose

'

is fishing along the banks of the discharge canal. |
>

j Travel alorg public roads would involve short ;

; exposure time and tours of the facility are conducted
! according to radiological control procedures enforced

at the plant to control exposure. Fishing is the
*

j only uncontrolled activity.

i

4.0 ENVIRONMENTAL SAMPLING STATIONS . RADIOLOGICAL
'

,

i
i Environmental samples will be collected as specified in the Appendix 1 and
i Appendix 2 Limitations. The approximate locations of selected sample sites are
! shown on Figure 4-1 for illustrative purposes.
4

] Table 4-1 lists the approximate distances and directions of the sample
; stations from the plant.
I
d

i
l'
s

l

i
4

-- . - , .. . _ _ _ -_ _ _, - _ _ _
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FIGURE 4-2

MAXIMUM AREA BOUNDARY FOR RADIOACTIVE RELEASE CALCULATION
(EXCLUSION AREAS)

GASES - 1046 METER RADIUS
LIQUIDS - END OF DISCHARGE CANAL (POINT A)

.

|

|

EERCENCY |'

5
(PER AT 10NS j

4

IAUILllY |EVACUAfl0N
' 892LLt

.

*

3,,

C00.ING TOWER cs
SulTCNTAAD,

" I'EVACUAil0N s
ROUTE 3 g .

3
it t

Lgi _ ______ -

EVACUAfl0N
'y route 1

(

,

|

l

} \\ M
0.ss uiLE RA0lus

;

POINT A,

t



.- - - ___. .- . ... .. _. _ _ ... __ .___ __-. - .- .. _ _ - . . . . . . . - . - . - . . _ _-

h

1
,

LICENSE.075
Pag 3 39
Rev. RETS

.

:
.

t

J

w

,

|

|

4

a

4

d

:
t

4

;

k

i

i

!

.

,

i
i

TABLES
4

|
t

|

e

i
,

i

1

)

i
4

W

.

f

i

1

4

4

d

4

|

!



LICENSE.075
Pag 3 40
Rev. RETS

TABLE 4-1
Environmental Sampling Stations - Radiological

I I
i Sample Station Number: 1 l
i Approximate Direction and Distance from Plant: 88 * - 0. 6 ndles |
| Sample Types: 1) Airborne radioiodines |
| 2) Airborne particulates | |

| 3) Direct radiation |
| Sample Station Location:

|
| |.

| The sample station is near the meteorology tower approximately 0.6 miles east |
| of ANO. |
I i
l' I
| Sample Station Number: 2 |
| Approximate Direction and Distance from Plant: 235* - 0.4 miles |
| Sample Types: 1) Airborne radioiodines |
| 2) Airborne particulates |
| 3) Direct radiation |
| Sample Station Location:

|
| |
| IF traveling from ANO, 1
I THEN go approximately 0.2 miles west toward Gate 4. Turn left and go I
i approximately 0.1 miles. Turn right and go approximately 0.1 miles. The |

I sample station is on the right at the former AP&L lodge location. I
I I

i

i IF traveling south on Flatwood Road, I || THEN go approximately 0.25 miles from sample station 109. Veer left at fork |
| in road and go approximately 0.2 miles. Turn right and go approximately 0.1 |
| ndles. Turn right and go approximately 0.1 miles. The sample station is on |
I the right at the former AP&L lodge location. I
I I
I I
| Sample Station Number: 3 I
I Approximate Direction and Distance from Plant: 0* - 0.6 miles |
| Sample Types: 1) Airborne radiciodines !
I 2) Airborne particulates !
I ,3) Direct radiation |
I 4) Ground water (alte'nate) |r
i Sample Station Location:

|
| |
| IF traveling west on Highway 333, I
| THEN go approximately 0.35 miles from Gate 2 at ANO. Turn left onto gravel i
i road and go approximately 0.05 ndles. The sample station is on the lef t. I
1. I
I IF traveling east on Highway 333, I
| THEN go approximately 0.9 miles from junction of Highway 333 and Flatwood |
| Road. Turn right onto gravel road and go approximately 0.05 miles. The |
| sample station is on the left.

|
t I

-
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TABLE 4-1
Environmental Sampling Stations - Radiological

| 1
| Sample Station Number 4 |
| Approximate Direction and Distance from Plant: 180* - 0.7 miles |
| Sample Types: 1) Airborne radiciodines |
| 2) Airborne particulates |
| 3) Direct radiation |
| Sample Station Location:

|
| |
| Go approximately 0.25 miles south from bridge over intake canal. Turn right |
| onto gravel road. Proceed approximately 0.1 miles west of May Cemetery |
| entrance. The sample station is on the left approximately 50 feet south of I
| the road. |
I I
I I
| Sample Station Number: 5 |
| Approximate Direction and Distance from Plant: 298* - 8.2 miles |
| Sample Types: 1) Direct radiation |
| Sample Station Location:

|
| |
| While traveling on Highway 64, turn onto Cherry Street in Knoxville, AR and gol
I approximately 0.7 miles. Turn left onto Highway 64 South and go approximatelyl
I 0.2 miles. The sample station is on the right. I
i l
I i
j Sample Station Number: 6 |
| Approximate Direction and Distance from Plant: 111* - 7.0 miles |
| Sample Types: 1) Airborne radioiodines |
| 2) Airborne particulates |
| 3) Direct radiation |
| Sample Station Location:

|
|

. t
| Go to the AP&L local office which is located off Highway 7T in Russellville, i
| AR (305 South Knoxville Avenue). The sample station is in the southeast |
| corner of the back lot. I
I I

_ _ _ _ _ _ _ _ _ _ _ _
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| TABLE 4-1
i

Environmental Sampling Stations - Radiological
'

t

I
'

| | Sample Station Number: 7
~.I
l

' | Approximate Direction and Distance from Plant: 209' - 19.3 miles !
,

1 Sample Types: 1) Airborne radiciodines |
| 2) Airborne particulates |
I 3) Direct radiation I
t Sample Station Location: I

;l
|

| Turn west at junction of Highway 7 and Highway.27 in Dardanelle, AR. Proceed 1 -

| to junction of Highway 27 and Highway 10 in Danville, AR. Turn right onto' I

i Highway 10 and proceed a short distance to the AP&L supply yard, which is on i
i the right adjacent to an AP&L substation. The sample station is in the l'
I southwest corner of the supply yard. I-

l !

I
. I

| Sample Station Number: 8 |
| Approximate Direction and Distance from Plant: 180* - 0.1 miles |
| Sample Types: 1) Surface water (composite) l
1 2) Shoreline sediment !

| 3) Fish |
| Sample Station Location: Plant discharge canal l
I I

l i
I I
| Sample Station Number: 10 |
I Approximate Direction and Distance from Plant: 95* - 0.9 miles (shoreline I

( sediment and fish)^ l
I plant intake structure 1

l (surface water) l'
l Sample Types: 1) Surface water (composite) |

I 2) Shoreline sediment |
|

^
3) Fish |

I Sample. Station Location: |.

| |
| Surface water (composite) is collected at plant intake structure. Shoreline l

I sediment and fish are collected at plant inlet canal. I
'l i

I |
| Sample Station Number: 13 |
1 Approximate Direction and Distance from Plant: 271* - 0.5 miles |
| Sample Types: 1) Broad leaf vegetation I
l Sample Station Location: I

I I
| IF traveling south on Flatwood Road, I

| THEN go approximately 0.2 miles from sample station 109. The sample station I

i is on the left. I

I I
I IF traveling west from ANO toward Gate 4, l
i THEN go approxinately 0.4 miles from ANO. Turn right onto Flatwood Road. Go a |
I short distance. The sample station is on the right. 1

I l
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TABLE 4-1,

Environmental Sampling Stations - Radiological

Sample Station Number: 14
,

i Approximate Direction and Distance from Plant: 70* - 5.3
Sample Types: 1) Drinking water
Sample Station Location:

From junction of Highway 7 nd Water Works Road, go approximately 0.8 miles
west on Water Works Road. The sample station is on the left at the intake to
the Russellville city water system from the Illinois Bayou.

I Sample Station Number: 16
I Approximate Direction and Distance from Plant: 290* - 5.9 miles

Sample Types: 1) Shoreline sediment
i Sample Station Location:
4

From junction of Highway 64 and Highway 359 (Flat Rock-Piney Bay Recreational |
Area turnoff), go approximately 0.7 miles west on Highway 64. The sample

'

station is at the Piney Creek area on Lake Dardanelle. I7

;

Sample Station Number: 19
Approximate Direction and Distance from Plant: 95* - 5.1 miles
Sample Types: 1) Milk
Sample Station Location:

I

Turn from Highway 7 onto Harrell Drive in Russellville, AR and go
approximately 0.1 miles. Turn right'and go approximately 0.25 miles. The '

sample station is on the left at the Arkansas Tech Dairy.

|

|

-

-
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! TABLE 4-1
Environmental Sampling Stations - Radiological;

i

I I
'I Sample Station Number: 32

|,

j | Approximate Direction and Distance from Plant: 132' - 0. 9 ndles I

j | Sample Types : 1) Ground water j
' | Sample Station Location:

|
! I l

| | From bridge over intake canal, go south approximately 0.25 ndles. Turn left 1
- | and go approximately 0.25 miles. Turn left on Bunker Hill Lane and go l

I approximately 0.05 ndles. The sample station is on the right at |
| Clifton Stewart's residence. l

j.
I l
i I

~ l Sample St'ation Number: 33 |
4 | Approximate Direction and Distance from Plant: 94' - 3.8 miles |

1 Sample Types: 1) Ground water |
,

I | Sample Station Location:
1

4 l |

| | From junction of Highway 64 and Highway 326 (Dike Road), go approximately |
; I 0.3 miles east on Dike Road. The sample station is on the left at the Ouita I
; I Lake Recreation Area on the Illinois Bayou. !
; I |

I i
'

| Sample Station Number: 36 |

| | Approximate Direction and Distance from Plant: 140* - 0.05 miles |
1 | Sample Types: 1) Pond water |

| 2) Pond sediment I
4 | Sample Station Location:

It
i I

| The sample station is at the Wastewater Holding Pond on the ANO site' east of i.

j | the discharge canal. I

$ I |
! I i
4 | Sample Station Number: 37 1
! | Approximate Direction and Distance from Plant: 0* - 7.5 miles I
i | Sample Types: 1) Milk i
! | Sample Station Location: I
f I I

) | If traveling north on Highway 333, l
| THEN go approximately 3.5 miles from junction of Highway 333 and Mill Creek |

4 | Road on Highway 333. Turn left and go approximately 0.1 miles. The sample |
| station is on the left at the Lawrence Steuber Dairy. I

I |'

| If traveling from junction of Highway 7 and Highway 333, |

i THEN go approximately 6.0 ndles west on Highway 333. Turn right and go |4

; I approximately 0.1 miles. The sample station is on the left at the | [
; I Lawrence Steuber Dairy. l

| | |

!
1

1

i

I
4

4

4

_ - --
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TABLE 4-1
Environmental Sampling Stations - Radiological

|
Sample Station Number: 38
Approximate Direction and Distance from Plant: 314* - 2.4 miles
Sample Types Food products (alternate)
Sample Station Location:

'

From west junction of Highway 64 and Highway 333 in London, AR, go I

approximately 0.4 miles west on Highway 64. Turn right at Hornet Estate
and go approximately 0.1 miles. Turn left and go approximately 0.1 miles.
The sample station is on the left at Ronnie Jones' residence.

>

Sample Station Number: 40
Approximate Direction and Distance from Plant: 119' - 2.2 miles
Sarole Types : 1) Foods products
Sainple Jtation Location:

From junction on Highway 64 and Highway 326 (Marina Road), go approximately ;
,

2.0 miles on Marina Road. The sample station is on the left at Horace Hollis' |
residence just prior to curve.

i,
Sample Station Number: 45
Approximate Direction and Distance from Plant: 90* - 0.9 miles

i Sataple Types : 1) Broad leaf vegetation
Sample Station Location:

The sample station is located near mouth of intake canal.

.

-

.

j

i

!
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TABLE 4-1
Environmental Sampling Stations - Radiological

Sample Station Number: 46
Approximate Direction and Distance from Plant: 295* - 4.1 miles
Sample Types: 1) Food products
Sample. Station Location:

From west junction of Highway 64 and Highway 333 in London, AR, go west on
Highway 64 approximately 2.4 miles. Turn right onto Scottie Lane and go
approximately 0.1 miles. The sample location is on the right at Dewey
Gregory's residence.

Sample Station Number: 48 |
Approximate Direction and Distance from Plant: 316* - 2.2 miles
Sample Types : 1) Food Products
Sample Station Location:

|

R.J. Cochran residence, Hwy 64 London West, directly north (across from London
Volunteer Fire Dept).

| Sample Station Number: 49*
Approximate Direction and Distance from Plant: 338* - 9.0 miles

| Sample Types: 1) Milk
Sample Station Location:

IF traveling f rom London,
THEN take Hwy. 333 N. to Augsburg community. Turn left (west) at the Augsburg
Church. Travel west on County Road 81 for 3.2 miles. Rylee Dairy on right (north)
side of County Road 81.

Sample Station Number: 50
Approximate Direction and Distance from Plant: 47* - 10.8 miles
Sample Types: 1) Milk
Sample Station Location:

Take State Highway 7 north to Dover. Turn right (east) on State Highway 27. Go
approximately 1.6 miles. Dairy is located on left (north) side of State Highway 27.

Sample Station Number: 108
Approximate Direction and Distance from Plant: 30l* - 0.9 miles
Sample Types: 1) Direct radiation

2) Food Products
Sample Station Location:

IF traveling f rom Highway 333,
THEN turn south onto Flatwood Road and go approximately 0.4 nules. The
sample station is on the right.

IF traveling north on Flatwood Road,
| THEN go approximately 0.4 miles from sample station 109. The sample station
l is on the left.

r
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TABLE 4-1
Environmental Sampling Stations - Radiological

i I
l Sample Station Number: 109 |
| Approximate Direction and Distance from Plant: 285* - 0.5 ndles I
l Sample. Types: 1) Direct radiation |
| Sample Station Location:

|
I I
| IF traveling south on Flatwood hoad, I
| THEN go approximately 0.4 miles from sample station 108. Sample station 109 I
I is on a utility pole on the lef t across from the junction of Flatwood Road 1

| and Round Mountain Road. I |
| |
| IF traveling west from ANO toward Gate 4, I

l.THEN go approximately 0.4 miles and turn right onto Flatwood Road. Go I

l'approximately 0.2 miles. The sample station is on a utility pole on the ! ;

| right across from the junction of Flatwood Road and Round Mountain Road. | | l
l |
I I
| Sample Station Number: 110 l
| Approximate Direction and Distance from Plant: 138' - 0.8 miles |
| Sample Types: 1) Direct radiation |
| Sample Station Location:

|
1 |
| From bridge over intake canal, go south approximately 0.25 miles. Turn left I {l and go approximately 0.25 miles. Turn right on Bunker Hill Lane. The sample I '

I station is on the first utility pole on the left. I !
l 1

I i
| Sample Station Number: 111 |
| Approximate Direction and Distance from Plant: 121* - 2.2 miles 1
| Sample Types: 1) Direct radiation |
'l Sample Station Locationt

|
I l
| From junction of Highway 64 and Highway 326 (Marina Road), go approximately |
1.2.1 miles on Marina Road. The sample station is on a utility pole on the left|
| just prior to curve. I

I l
l I
| Sample Station Number: 112 |
| Approximate Direction and Distance from Plant: 74* - 2.6 miles |
| Sample Types: 1) Direct radiation |
| Sample Station Location:

|
I I

| Go to the junction of Highway 64 and the I-40 exit which is approximately 1.3 |
1 ndles east of sample station 113. The sample station is on a utility pole on | |
| the northeast corner of the junction. 1
I l
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TABLE 4-1
Environmental Sampling Stations - Radiological

i

l I
4 | Sample Station Number: 113 |
; | Approximate Direction and Distance from Plant: 52* - 1.5 miles -

I
* | Sample Types : 1) Direct radiation |

| Sample Station Location: |

l Ia

l' l-Go to the east junction of Highway 333 and Highway 64. The sample station is |
i on a utility pole on the southwest corner of the junction. |

'
,*
'

l l ij
; I l '

,' i Sample Station Number: 114 | |
| Approximate Direction and Distance from Plant: 31* - 1. 3 ndles |

-

I | Sample Types: 1) Direct radiation |
| Sample Station Location: 1

i l' l
I I{ traveling west on Highway 64, l.

. | THEN go approximately 0.6 miles west of the east junction of Highway 64 and I

; I Highway 333. The sample station is on a utility pole on the right. I
l l l
! l I{ traveling east on Highway 64, I

l THEN go approximately 1.1 miles from sample station 115. The sample station | |
| is on a utility pole on the left. I

I |
3 i I
' i Sample Station Number: 115 |

| Approximate Direction and Distance from Plant: 344* - 1.4 miles |
| Sample Types : 1) Direct radiation |
| Sample Station Location: |

| |i

| | If traveling west on Highway 64, I

| THEN go approximately 1.1 miles west of sample station 114. The sample | |
1.

| | station is on a utility pole on the right. |
'

I I

i If traveling east on Highway 64, I,

i i THEN go approximately 0.8 miles from the west junction of Highway 64 and I

! | Highway 333 in London, AR. The sample station is on a utility pole on the 1
- I leit. |'

I i
: 1 I
| | Sample Station Number: 116 |

1,
| Approximate Direction and Distance from Plant: 320' - 1.8 miles i

,1 Sample Types : 1) Direct radiation |
| Sample Station Location: |

1 1

I i Go one block south of the west junction of Highway 333 and Highway 64 in |

| | London, AR. The sample station is on a utility pole north of the railroad i
1 | tracks. |

| |

.

i

i
-

.

1
1

1

_ - _. . ,. -_- - . - _ _
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TABLE 4-1
Environmental Sampling'Staticas - Radiological

]
i

| | !
'

| Sample Station Number: 117
,

305* - 17.2 miles' I l

i {.

l Approximate Direction and Distance from Plant:
| Sample Types: 1) Direct radiation l' Il | Sample Station Location:

I
|

. l-a

i i If traveling west on I-40,
, I

| THEN take Exit 58 at Clarksville, AR. Turn right cnto Rogers Street. At |
| junction of Rogers Street and Highway 64, turn left and proceed west to first |
| stop light. Turn left onto Cravens Street. The sa:'ple station is on a I

| utility pole on the right between the county courthouse and the post office. l
'

1 I.

| If travel'ing west on Highway 64, I
| THEN go to first stop light past junction of Rogers Street and Highway 64. |' l Turn left onto Cravens Street. The sample station is on a utility pole on l
I the right between the county courthouse and the post office. I
I I
|

,

118 l

I
| Sample Station Number:
| Approximate Direction and Distance from Plant: 294* - i.6 miles |
| Sample Types: 1) Direct radiation I
1 Sample Station Location:

|,

} | |' | I[ traveling east on' Highway 64, I

| THEN go approximately 0.3 miles from bridge which goes across Piney. The 1

3 I sample station is on a utility pole on the left. l
I |.

I If traveling west on Highway 64, I;

| THEN go approximately 0.4 miles past Flat Rock-Piney Bay Recreational Area | |
1 turnoff. The sample station is on a utility pole on the right. I
I I'
I I
| Sample Station Number: 119 |

| | Approximate Direction and Distance from Plant: 309* - 4.8 miles I
i Sample Types: 1) Direct radiation |,

| | Sample Station Location:
|

i l I i

; 1 Turn west from Highway 333 onto Will Baker Road, which intersects Highway 333 | '

I approximately 1.4 ndles north of the I-40 Overpass near London, AR. Go |
.

| approximately 2.0 ndles. The sample station is on a utility pole on the left I
i I just prior to pavement ending. I
1 l |

f

i

I

i

i
4

;

4

-. , . , . . . . . _ ,.m,--
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TABLE 4-1
Environmental Sampling Stations - Radiological

|
.

120 |

| |.

| Sample Station Number:
| Approximate Direction and Distance from Plant: 336' - 4.2 miles |
| Sample Types: 1) Direct radiation |
| Sample Station Location: |

| 1 l

| If traveling from I-40 Overpass in London, AR, i |
l THEN go north on Highway 333 approximately 2.4 miles. The sample station is I

J

;

I on a utility pole on the right near Martin Chapel. | |
; I I

'

| If traveling from junction of Mill Creek Road and Highway 333, I

| THEN go approximately 1.0 mile south on Highway 333. The sample station is |
| on a utility pole on the left near Martin Chapel. I I
I |

1 I
| Sample Station Number: 121 | |

| Approximate Direction and Distance from Plant: 349' - 4.6 miles |
j | Sample Types: 1) Direct radiation |

| Sample Station Location: |

1 I
I If traveling from I-40 Overpass in London, AR, I

i THEN go north on Highway 333 approximately 3.4 miles to Mill Creek Road. I

| Turn right onto Mill Creek Road and go approximately 0.7 miles. The |

I sample station is on a utility pole on the right. |
| |

| If traveling northwest on Mill Creek Road, I

| THEN go approximately 0.4 ndles past East Point Baptist Church and Cemetery. I
; | The sample station is on a utility pole on the left. |

| 1

1 I
I Sample Station Number: 122 |
| Approximate Direction and Distance from Plant: 18' - 3.3 miles |
| Sample Types: 1) Direct radiation i

3 | Sample Station Location: 1

1 I

I I[ traveling north from junction of Highway 64 and Mill Creek Road, I

| THEN go approximately 2.5 miles. The sample station is on a utility pole on |

| the right. |-
1 I

| If traveling southeast on Mill Creek Road, I

| THEN go approximately 1.9 miles from East Point Baptist Church. The sample |

| station is on a utility pole on the left. 1

I I

_ _ _ _ _ _ _ _



. .. . .

1

LICENSE.075
Page 51
Rev. RETS

TABLE 4-1
Environmental Sampling Stations - Radiological

l |
| Sample Station Number: 123 |
| Approximate Direction and Distance from Plant: 46' - 3.5 ndles |
| Sample Types: 1) Direct radiation |
| Sample Station Location:

|
1 l
| Turn north from Pleasant View Road onto Ball Hill Road and go approximately l.
| 0.8 miles. The sample station is on a utility pole on the left. I
I l
l I
| Sample Station Number 124 |
| Approximate Direction and Distance from' Plant: 60' - 3.2 miles |
| Sample Types 1) Direct radiation |
| Sample Station Location: |-
1

II If traveling from junction of Highway 64 and Mill Creek Road, 1
| THEN go north on Mill Creek Road approximately 0.7 miles. Turn right onto |
| Pleasant View Road and go approximately 1.3 miles. The sample station is on i
i the right on a utility pole which is across from a siren and below a

|
| transmission line. 1
I

I
I If traveling west from junction of Highway 7 and Pleasant View Road, l
| THEN go approximately 3.1 miles. The sample station is on the left on a (
| utility pole which is across from a siren and below a transmission line. 1

,

|
|

|
1

| Sample Station Number: 125
|

| Approximate Direction and Distance from Plant: 46' - 9.1 miles |
| Sample Types: 1) Direct radiation |
| Sample Station Location:

|
|

|| While traveling north on Highway 7, turn left onto Water Street in Dover, AR. |
| Go one block and turn left onto South Elizabeth Street. Go one block and turnt
i right onto College Street. The sample station is on a utility pole at the |
| southeast corner of the red brick school building, which is located on top of |
I hill.

I
l i
l

|
| Sample Station Number: 126

|
| Approximate Direction and Distance from Plant: 81* - 5.5 miles |
| Sample Types: 1) Direct radiation I
l Sample Station Location:

1
i .i
| The sample station is located on the west side of Highway 7 directly across |
| from Shiloh Road, which is approximately 1.3 miles north of the junction of I
| Highway 7 and Dike Road.

|
|

|

V _ _ _ _ . - - - - -
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1

i

i TABLE 4-1
,

Environmental Sampling Stations - Radiological,

,

1
:

i l
'

i | Sample Station Number: 127 |

| | Approximate Direction and Distance from Plant: 102* - 5.6 miles |

| | Sample Types: 1) Direct radiation |

! | Sample Station Location: I

! | |~

l The sample station is located on the Arkansas Tech Campus on West O Str'eet on |
! I a security light pole in front of Bryan Hall, which is the first building on |
^

| the left when traveling from North Arkansas on West O Street.
'

|

| |
'

' 'l. |
| Sample Station Number: 128 |

I | Approximate Direction and Distance from Plant: 113' - 8.6 ndles |
| Sample Types 1) Direct radiation ]
i Sample Station Location: |

'

| . |
'

| The sample station is on a utility pole inside the security fence near the |
| Russellville Airport Office. The airport is located off of East 16th Street i

i I and is well marked by airport signs. I
! I i

I I.
i

| Sample Station Number: 129 |
'

| Approximate Direction and Distance from Plant: 118' - 7.3 miles |,

1 Sample Types: 1) Direct radiation |,

| Sample Station Location: |

l. |
| The sample station is on a utility pole north of the Russellville High School |
| sign, which is in front of high school on east side of Highway 7T. l'
i 1.

'

I I
! Sample Station Number: 130 |
| Approximate Direction and Distance from Plant: 245* - 4.6 miles |
i Sample Types: 1) Direct radiation |,

| Sample Station Location: |

I -
1.

| At junction of Highway 7 and Highway 22 in Dardanelle, AR, take Highway 22 |-
| toward Delaware, AR. Go approximately 0.4 miles west of Delaware Recreation |

| Area turnoff. The sample station is on a utility pole on the right in |

| Delaware, AR near Shirley's Beauty Salon. |
*

| 1

l
!

l

!

,

F

_ ._ _ _ - _ . . ___ - . . ___ , __ .._ ,- _
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TABLE 4-1
Environmental Sampling Stations - Radiological

l l
| Sample Station Number: 131 1
| Approximate Direction and Distance from Plant: 244' - 2.4 miles I
| Sample Types : 1) Direct radiation |

i

'

| Sample Station Location:
1

I l
! Turn north from Highway 22 onto Highway 393 at Delaware Recreation Area l
I turnof f and go approximately 2. 9 ndles. The sample station is located past | || the boat ramp on an oak tree near crosstie steps in northeast quadrant of I l
I circle drive.

1 I
I I i
l l |

I Sample Station Number: 132 |
! I Approximate Direction and Distance from Plant: 267* - 5.8 miles |

| Sample Types: 1) Direct radiation |
I | Sample Station Location:

|
I l !

,

I Turn north from Highway 22 onto Highway 393 at Delaware Recreation Area l
I turnoff and go approximately 0.9 miles. Turn left onto dirt road and go |

| approximately 2.3 miles. The sample station is on a utility pole on the right.I
i

1
l

|
<

| Sample Station Number: 133 |
| | Approximate Direction and Distance from Plant: 233' - 3.7 miles |

| Sample Types: 1) Direct radiation I
l Sample Station Location:

|
! I I

l IF traveling west on Highway 22, 1
I THEN go approximately 2.0 miles from sample station 134. The sample station | |
| 1s on the south side of the Highway 22 causeway attached to the first NO |
1 PARKING ANY TIME sign west of the bridge. I

; I i
| IF traveling east on H.ghway 22 from Delaware, AR, I

| | THEN go approximately 0.8 miles from Delaware Recreation Area turnoff. The |

I sample station is on the sou,th side of the Highway 22 causeway attached to thel
I first NO PARKING ANY TIME sign west of the bridge. |
I l-
1 I
| Sample Station Number: 134 |
| Approximate Direction and Distance from Plant: 200* - 2.8 miles |

. I Sample Types: 1) Direct radiation I
l | Sample Station Location:

|
i

l I
| IF traveling west on Highway 22, l
I THEN go approximately 0.8 miles from sample station 135. The sample station | |,

| 1s on a utility pole on the right at Mockingbird Lane. |
I I

; i IF traveling east on Highway 22, I

| THEN go approximately 2.0 miles from sample station 133. The sample station | |
| 1s on a utility pole on the left at Mockingham Lane. |
I I

:
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TABLE 4-1
Environmental Sampling Stations - Radiological

I
l

| Sample Station Number: 135
|

| Approximate Direction and Distance from Plant: 188* - 3.2 miles |
| Sample Types : 1) Direct radiation i
I Sample Station Location:

|
I

II If traveling northwest on Highway 22, l
| THEN go approximately 1.7 miles from sample station 136. The sample station | |
| 1s on a utility pole on the right.

I
I

I
I I[ traveling east on Highway 22,

I
I THEN go approximately 0.8 miles from sample station 134. The sample station ! || 1s on a utility pole on the left.

I
I

I
I

I| Sample Station Number: 136
|

| Approximate Direction and Distance from Plant: 168* - 4.3 miles |
I Sample Types: 1) Direct radiation || Sample Station Location:

|
}

|| If traveling west on Highway 22,
I

I THEN go approximately 3.7 miles from junction of Highway 22 and Highway 7. |
I The' sample station is on the right on the first utility pole west of the I
l Little Hays Creek Bridge.

|
I

I
I If traveling east on Highway 22,

I
| THEN go approximately 1.7 ndles from sample station 135. The sample station | || is on the left on the first utility pole west of the Little Hays Creek Bridge.l
i

I
I

I| Sample Station Number: 137 i
| Approximate Direction and Distance from Plant: 15 0 ' - 8 . 4 ndle s |
| Sample Types : 1) Direct radiation l| Sample Station Location:

1
1

I

I At junction of Highway 7 and Highwa'y 28 in Dardanelle, AR, go approximately I) 0.2 miles on Highway 28. The sample station is on a speed limit sign on the |
| right in front of the Morris R. Moore Arkansas National Guard Armory. |
I

I

|

_ .

. - - - - _ _
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| TABLE 4-1
'

Environmental Sampling Stations - Radiological

| |

[ l Sample Station Number: 138
.

193* - 5.8 miles |

|
| | Approximate Direction and Distance from Plant:

| 1 Sample Types : 1) Direct radiation |
| | Sample Station Location: |

I I
. I

| | At junction of Highway 22 and Highway 155 (Mt. Nebo Road) in Da,rdanelle, AR, |

| turn west and go to top of mountain. Veer right at stop sign and proceed ,1
| toward Sunset Point. The sample station is down a dirt road on the right |

| which is approximately 0.1 miles southeast of Sunset Point. The sample |

| station is on the left side of the dirt road on a utility pole near a TV |
| tower. I
I |

I I
l Sample Station Number: 139 1
| Approximate Direction and Distance from Plant: 178 * - 19.2 ndles |
| Sample Types: 1) Direct radiation |
| Sample Station Location: 1

1 I
| Take Highway 7 South through Dardanelle, AR to Ola, AR. Turn left at junction |
| of Highway 7 and Highway 10 West in Ola, AR and go approximately 4 block. Thel
I sample station is on a utility pole on the left in front of the U. S. Post |
| Office, 1

i l
I |
| Sample Station Humber: 140 |
| Approximate Direction and Distance from Plant: 151* - 21.8 miles |
| Sample Types : 1) Direct radiation |
| Sample Station Location: |

| 1

| Proceed through Ola, AR and take Highway 10 East to Casa, AR, which is in |
| Perry County. Turn right at the Perry-Casa High School. The. sample station |
| is on a utility pole at the southwest corner of the school. I
l |

| I
| Sample Station Number: 141 |
| Approximate Direction and Distance from Plant: 125* - 3.8 miles |
| Sample Types: 1) Direct radiation |
| Sample Station Location: |
| |

| While traveling southwest on Highway 326 (Marina Road), go approximately 2.4 |
| miles from sample station 111. The sample station is on the right on a | |
| utility pole, which is approximately 50 yards east of a transmission line. 1
| (The sample station is approximately 0.35 miles west of the junction of |
| Hilltop Drive and Marina Road.) |.

I |

|
|
|

. _ . _ _ _ _ _ _ _
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TABLE 4-1
j Environmental Sampling Stations - Radiolog'ical

| |.

,

1 Sample Station Number: 142 |' | Approximate Direction and Distance from Plant: 129' - 5.1 ndles |
| | Sample Types: 1) Direct radiation |

| Sample Station Location:
|

| |
.

; | The sample station is on a utility pole at the junction of Skyline Drive and I
I Nordin Lane in Russellville, AR, near a peach orchard. |

.

| | l
| | I i

| Sample Station Number: 143 |
4 1

| | Approximate Direction and Distance from Plant: 106' - 17. 5 ndles |
| Sample Types : 1) Direct radiation ]

'

i 1 Sample Station Location:
| 1

1 I l
-

d | If traveling east on Highway 64 to Atkins, AR, |
| THEN turn left at junction of Highway 64 and North Church Street. Proceed |
i north. The sample station is on a utility pole on the left in front of It

| | Atkins High School near stop sign at corner of North Church Street and |
| Northeast 3rd Street. |

i l | |

| | I{ traveling east on Interstate 40, I

| | THEN take Exit 94 at Atkins, AR. Turn left onto North Church Street and i
i | proceed south. The sample station is on a utility pole on the right in |
| [ front of Atkins High School near stop sign at corner of' North Church Street i
j | and Northeast 3rd Street. |;

| I
I I
| Sample Station Number: 144 1,

; | Approximate Direction and Distance from Plant: 313* - 12.7 ndles 1
i | Sample Types: 1) Direct radiation |
! | Sample Station Location:

|
i | 1

| While traveling on Highway 64, turn south ento Cumberland Street in Lamar, AR,|
6 i and go approximately 0.7 miles. Veer left at stop sign. The sample station 1

i | 1s on a utility pole across the one way fire lane in front of Lamar Elementaryl
j i School. I
t | |

1

1

i

i

i

i

!

4

1

1

!
4

_ _ _
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1
'DEFINITIONS
|
,

1.3 OPERABLE - OPERABILITY

As defined in Unit 1 Technical Specifications, a system, subsystem, train, I
icomponent 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 | 1

support function (s).

1.5.2 CHANNEL TEST |

As defined in Unit 1 Technical Specifications, a channel test is the injection of I
an internal or external test signal into the channel to verify its proper i

response, including alarm and/or trip initiating action, where applicable.

1.5.3 INSTRUMENT CHANNEL CHECK

As defined in Unit 1 Technical Specifications, an instrument channel check is a l
verification of acceptable instrument performance by observation of its behavior
and/or state; this verification includes comparison of output and/or state of
independent channels measuring the same variable.

1.5.4 INSTRUMENT CHANNEL CALIBRATION
|

As defined in Unit 1 Technical Specifications, an instrument channel calibration |
is a test, and adjustment (if necessary), to establish that the channel output
responds with acceptable range and accuracy to known values of the parameter
which the channel measures or an accurate simulation of these values.
Calibration shall encompass the entire channel, including equipment actuation,
alarm or trip and shall be deemed to include the channel test. j

1.10.2 SOURCE CHECK

As defined in Unit 1 Technical Specifications, a source check shall be the |
qualitative assessment of channel response when the channel sensor is exposed to
a radioactive source.

1.10.4 LIQUID RADWASTE TREATMENT SYSTEM

As defined in Unit 1 Technical Specifications, a liquid radwaste treatment system I
is a system designed and used for holdup, filtration, and/or demineralization of
radioactive liquid effluents prior to their release to the environment.

1.10.5 GASEOUS RADWASTE TREATMENT SYSTEM

As defined in Unit 1 Technical Specifications, a gaseous radwaste treatment j
system is any system designed and installed to reduce radioactive gaseous
effluents by collecting gases from radioactive systems and providing for decay or
holdup for the purpose of reducing the total radioactivity prior to release to
the environment.
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DEFINITIONS

1.10.6 VENTILATION EXHAUST TREATMENT SYSTEM

As defined in Unit 1 Technical Specifications, a ventilation exhaust treatment Isystem is any system designed and installed to reduce gaseous radiciodine or
radioactive material in particulate form in effluents by. passing v,entilation'or

exhaust gases through charcoal adsorbers and/or HEPA filters for the purposevent

of removing iodines or particulates from the gaseous exhaust stream prior to the
release to the environment (such a system is not. considered to have any effect on
noble gas effluents). Engineered Safety Feature (ESP) atmospheric cleanup systems |
are not considered to be ventilation exhaust treatment systems. .

1.10.7 PURGE - PURGING

As defined in Unit 1 Technical Specifications, purge or purging is the controlled |
process of discharging air or gas from a confinement to reduce the airborne
radioactivity concentration in such a manner that replacement air or gas is
required to purify the confinement.

1.10.8 MEMBER (S) OF THE PUBLIC

As Mefined in Unit 1 Technical Specifications, member (s) of the public shall l
include all persons who are not occupationally associated with the plant. This
category does not include employees of the utility, its contractors or vendors.
Also excluded from the category are persons who enter the site to service
equipment or to make deliveries. This category does include persons who use
portions of the site for recreational, occupational or other purposes not,

associated with the plant.

1.10.9 EXCLUSION AREA

As defined in Unit 1 Technical Specifications, the exclusion area is that area
currounding ANG within a minimum radius ol 0.65 ndles of the reactor buildings
and controlled to the extent necessary by the licensee for purposes of protectim
of individuals from exposure to r,adiation and radioactive materials.
1.10.10 UNRESTRICTED AREA

As defined in Unit 1 Technical Specifications,~ an unrestricted area shall be any I
area beyond the exclusion area boundary.

.

- _ _ _ _ - - -
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3.5.6 Radioactive Liquid Effluent Instrumentation

Applicability: During releases via this pathway.

Objective: To provide instrumentation for radioactiv. liquid releases.

Limitation:
|

3.5.6.1 The radioactive liquid effluent monitoring instrumentation
shown in Table 3.5.6-1 shall be operable with their alarm / trip
setpoints set to ensure that the limits of Appendix 1,
Limitation 3.25.1.1 are not exceeded.

3.5.6.2 With alarm / trip setpoints less conservative than required by
the above limitation, immediately suspend the release of |
radioactive liquid effluents monitored by the affected
channel, until the setpoint is changed to an acceptably
conservative value.

3.5.6.3 With less than the minimum number of channels operable, take
the action shown in Table 3.5.6-1. Return the instruments to
operable status within 30 days or, in lieu of any other
report, explain in the next Radioactive Effluent Release |
Report why the inoperability was not corrected.

Bases:

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. The alarm / trip setpoints-for
thesa instruments shall be calculated in accordance with the methods in this
manual to ensure that'the alarm / trip will occur prior to exceeding the limits
of 10 CFR Part 20. '

.

't
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Table 3.5.6-1

Radioactive Liquid Monitoring Instrumentation f
'

Minimum Operable
"

|

{Instrument Channels Applicability Action j

.t

1. Liquid radwaste
effluent monitor ,

(automatic termination) 1 During releases via this pathway A .|
>

2. Liquid radwaste effluent 1 During releases via this pathway B
flow monitor !

!

i
!

!

!,

|
t

i

.

?

.

1

[

- ;

!

I

i
L
I

.

k

I

.. _
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Table 3.5.6-1 (Continued)

Table Notation

Action Description

A. With the number of channels operable less
than required, effluent releases may be
resumed provided that prior to initiating a
release :

1. At least two independent samples of
the tank's contents are analyzed in
accordance with Appendix 1, Limitation

|4.29.1.1;
,

l
2. At least two technically qualified

members of the facility staff
independently verify that the computer
input data is correct and;

3. At least 2 m'.mbers of the facility
staff independently verify the
discharge valve lineup.

|
'

Otherwise, suspend release of radioactive
effluents via this pathway.

B. With the number of channels operable less
than required, effluent releases via this

|
pathway may continue provided the flow rate i

is estimated at least once per 4 hours |
during actual releases. Pump curves may be |
used to estimate flow. j

-

.em._
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3.5.7 Radioactive Gaseous Effluent Instrumentation
1

Applicability: As shown in Table 3.5.7-1. I,

objective: To provide. instrumentation for radioactive gaseous releases. j

Limitation
|

3.5.7.1 The radioactive gaseous effluent monitoring instrumentatio'n
shown in Table 3.5.7-1 shall be operable with their alarm / trip
setpoints set to ensure that the limits of Appendis 1,
Limitation 3.25.2.1 are not exceeded.

3.5.7.2 With a channel alarm / trip setpoint less conservative than
required, declare the channel inoperable.

3.5.7.3 With less than the minimum number of channels operable, take
the action shown in Table 3.5.7-1. Return the instruments to
operable status within 30 days or, in lieu of any other

,

report, explain in the next Radioactive Effluent Release |Report why the inoperability was not corrected.

Bases:

The radioactive gaseous effluent instrumentation is provided to monitor and
control, as applicable, the releases of radioactive materials in gaseous
effluents during actual .. potential releases. The alarm / trip setpoints for

these instruments shall be calculated in accordance with methods in this manual |
to ensure that the alarm / trip will occur prior to exceeding the limits of
10 CFR Part 20.105,

i

.
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Table 3.5.7-1 |
.

!

Radioactive Gas Effluent Monitoring Instrumentation |

Minimum
Channels

Instrument Operable Applicability Paramete_. Action |
,

r
1. Waste Gas Holdup System ;

t

!
Noble gas activity monitor 1 During releases via Radioactivity A ;
(provides alarm and automatic this pathway (DRVTP) ;

termination of release) i

J

{ Effluent flow monitor 1 DRVTP System flow B f

2. Auxiliary Building
Ventilation System

;

'a) Noble gas activity 1 DRVTP Radioactivity C
,

monitor >

|
t

b) Iodine sampler 1 DRVTP D |
l

c) Particulate sampler 1 DRVTP D i

d) Effluent flow I

'

monitor 1 DRVTP System flow B
C

e) Sampler flow
monitor 1 DRVTP Sample flow B >

!

[
f

f

i

i

i

i

. _ . _ _ - _ - _ _ _ _ _ _ - _ _ _ _ - - . - _ - _ _ _ _ _ _ _ _ _ _ _ - _ - . ____ _ _-____

f
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Table 3.5.7-1 (Continued)

Radioactive Gaseous Effluent Monitoring Instrumentation

Minimum
Channels

Instrument' Operable Applicability Parameter Action

3. Spent Fuel Pool Area When the system is
Ventilation System in operation

a) Noble gas activity 1 Radioactivity C J
monitor j

I

b) Iodine sampler 1 D !

I
c) Particulate sampler 1 D [

Ld) Effluent flow ,

System flow B ;monitor 1
;

e) Sampler flow {
monitor 1 Sample flow B -

I

4. Reactor Building Purge and When the system is [
iVentilation System in the operation
i

a) Noble gas activity Radioactivity i

monitor 1 C, E ;

b)' Iodine sampler 1 D

c) Particulate sampler 1 D

d) Effluent flow
'

monitor 1 System flow B -

t

e) Sampler flow
monitor 1 Sample flow B !

l

i

1

!

?
-

_ _ _ . ._ __ m m__ __ __ ._m__ __ _____-.____.____________.___m.__________.____=_m____ _ _ _ __ _ _ _ _ _ _ _ _ _ ____._._ ___ _ _ _ _ _ _ _ _ _ . _-
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Table 3.5.7-1 (continued)

Table Notation"

4

Action Description,

; A. With the number of channels operable less than required- the,

contents of the tank may be released to the environment provided
1 that prior to initiating the release:

1

1. At least two independent samples of the tank's contents are4

analyzed, and

- 2. At least two technically qualified members of the facility
! staff independently verify the computer input data, and
i
' 3. At least 2 members of the facility staff independently verify

] the correct discharge valve lineup.

Otherwise, suspend release of radioactive effluents via this'

pathway.
:
'

B. With the number of channels operable less than required, effluent
4 releases via this pathway may continue provided the flow rate is

estimated at least once per 4 hours.
:

i C. With the number of ch; .els operable less than required, effluent
j releases via this pathway may continue provided grab samples are

taken at least once per 12 hours' ant these samples are analyzed
for gross activity within 24 hours.

With the numb'r of channels operable less than required, effluentD. e
i releases via the affected. pathway may continue provided samples
*

are continuously collected with auxiliary sampling equipment as
required in Table 4.29-3.

d E. When purging the reactor building, immediately suspend purging if.

i less than the required number of monitoring channels are operable.
| Purging may be resumed provided that prior to initiating the
{ purge:

) 1. At least two independent samples of the reactor building
| atmosphere are analyzed, and

2. At least two technically qualified members of the facility,

| staff independently verify the computer input data.
i

4

i

s

i

r

.

)

1- e



_-.__ _ . . _ __ _ ._ _ _ _ ___ _ __ ._ _ ____-__ - .__ . _ - _ _ _ _ . - . _ _ _.
-

l

'i
LICENSE.075 qj Pagg 68
Rev. RETS

}
~3.25 RADIOACTIVE EFFLUENTS

,{
4

l| 3.25.1 Radioactive Liquid Effluents '

|

3.25.1.1 Concentration
<

!

Applicability: At all times
s

) Objective: To ensure that the limits of 10 CFR 20 are met.
J

| Limitations:

3.25.1.1 A. The concentration of radioactive material released toa

: the discharge canal shall be limited to the concentration
j specified in 10 CFR Part 20, Appendix B, Table II, Column 2 ,

j for radionuclides other than dissolved or entrained noble !
1 gases. For dissolved or entrained noble gases, the total )
! concentration released shall be limited to 2 x 10" pC1/ml. |

1 B. With the concentration of radioactive material released
! exceeding the above limits, immediately initiate action to

restore concentration to within limits and provide,

; notification to the Commission within 24 hours. In lieu of
any other report, prepare and submit a special Report
within 30 days pursuant to Appendix 1, Limitation 6.12.5. |

.

I Bases:
.

: This limitation is provided to ensure that the concentration of I
radioactive materials released in liquid wt. te effluents from the site to

i unrestricted areas will be less than the concentration levels specified in l

10 CFR Part 20, Appendix B, Table II. This limit provides additional I
'

,

1 assurance that the levels of radioactive materjals in bo ,f water
! outside the site will not result in exposures ster th Section II.A |

.

|; design objectives of Appendix I, 10 CFR Part to a mer the
public. The concentration limit for noble gas is basee . ,. .. . t h e'

.; assumption that Xe-133 is the controlling radioisotope and its MPC in air
j (submersion) was converted to an equivalent concentration in water using
i the methods described in International Commission on Radiological
| Protection (ICRP) Publication 2.

1

i

4

i

9
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a

i

!
1
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Radioactive Liquid Effluents

3.25.1.2 Dose

| Applicability: At all times

Objective: To ensure that the dose limits of 10 CFR 50, Appendix I,
Section IV.A, are met. !

| |
Limitations:

3.25.1.2 A. The dose commitment to a member of the public from~ J

radioactive material in liquid effluents released from
ANO-1 to the discharge canal shall be:

| 1) During any calendar quarter less than or equal to 1.5
| mrem to the total body and less than or equal to 5

|mrem to any organ, and

2) During any calendar year less than or equal to 3 mrem
|to the total body and less than or equal to 10 mrem to '

any organ.
|

B. With the calculated dose from the release of radioactive ;

materials in liquid effluents exceeding any of the above '

limits, in lieu of any other report, prepare and submit a
Special Report to the Commission within 30 days, pursuant )
to Appendix 1, Limitation 6.12.5. -

Bases:

Limitation 3.25.1.2 provides assurance that releases of liquid
effluents will result in concentrations far below the limits of 10 CFR 20.
The limitation provides the required operating flexibility and at the '

same time assures that the release of radioactive material in liquid
effluents will be kept "as low as reasonably achievable".

!

I

.

k

.

,

.

!

5
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Radioactive Liquid Effluents
|
1.

! 3.25.1.3 Waste Treatment.

f Applicability: At all times
: |

Objective To assure that the amount of radioactive material in liquid
effluents will be "as low as reasonably achievable."-

!
"

Limitations:
|

'

3.25.1.3 A. The appropriate parts of the liquid radwaste treatment
system shall be used to reduce the radioactive naterials in
liquid waste prior to their discharge when it is projected
that the cumulative dose during a calendar quarter due to
liquid effluent releases would exceed 0.18 mrem to the
total body or 0.625 mrem to any organ.

!
B. The provisions of this limitation do not apply to the |

'

laundry tanks due to their incompatibility with the
radwaste system.

C. With radioactive li' quid waste being discharged without
treatment and in excess of the above limits, in lieu of any |

other report, prepare and submit a Special Report to the |
Commission within 30' days per Appendix 1,. Limitation 6.12.5. |

|

Bases:

The requirements that the appropriate portions of this system be used when
specified provides assurance that the releases of radioactive materials in
liquid effluents will be.kept "as low as is reasonably achievable." The
specified limits governing the use of appropriate portions of the liquid
radwaste treatment system were specified as a suitable fraction of the
guide set forth in Section II.A of Appendix I, 10 CFR Part 50, for liquid |
effluents. The values of 0.18 mrem and 0.625 mrem are approximately 25%
of the yearly design objectives on a quarterly basis. The yearly design
objectives are given in 10 CFR 50, Appendix I, Section II.

t



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

|
i

'

; LICENSE.075
Page 71
Rev.. ETSR

i 3.25.2 Radioactive' Gaseous Effluents
i

l

3.25.2.1 Dose Rate
,

Applicability: At all times

objective: To ensure that the dose rate in unrestricted areas from
I gaseous effluents will be within the limits of 10 CFR 20.

|,

1

I
Limitations4

f 3.25.2.1 A. The dose rate in unrestricted areas (see Figure 4-2) due
4 to radioactive materials released in gaseous effluents from I

the site shall be: |
|

1) For noble gases: Less than or equal to 500 mrem /yr tor

i the total body and less than or equal to 3000 mrem /yr
to the skin.

2) For iodine-131, for tritium and for all radionuclides
in particulate form with half lives greater than 8
days: Less than or equal to 1500 mrem /yr to any
organ.

During periods of reactor building purging the dose rate j
may be averaged over a one hour interval. '

B. With the dose rate (s) exceeding the above lindts, without
delay restore the release rate to within the above limit (s).

|
Bases:

This limitation is provided to ensure that, at any time, the dose rate |
due to gaseous effluents from all units en the site will be within the i

limits of 10 CFR 20 for unrestricted areas. |

This limitation applies to the release of gaseous effluents from all |reactors at the site.
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Radioactive Gaseous Effluents

3.25.2.2 Dose - Noble Gases

Applicability: At all times
|

*

Objective: To ensure that the design objective doses of 10 CFR 50,
'

Appendix I, Section IV.A, are not exceeded.

Limitations:

3.25.2.2 A. The dose due to noble gases released in gaseous effluents
from ANO-1 to unrestricted areas (see Figure 4-2) shall ;
bet

|
|

1) During any calendar quarter, less than or equal to 5
mrads for ganum radiation and less than or equal to lo
mrads for beta radiation, and

2) During any calendar year, less than or equal to 10
mrads for gamma radiation and less than or equal to 20
mrads for beta radiation.

B. With the calculated dose from radioactive noble gases in
i gaseous effluents exceeding any of the above limits, in

lieu of any other report, prepare and submit a Special
Report to the commission within 30 days, pursuant to
Appendix 1, Limitation 6.12.5. |

Bases:

Limitation 3.25.2.2 implements the design guides specified in 10 CFR |
50, Appendix I, Section II, and the limiting condition for operation as
set forth in Section IV.A of Appendix I.

The limitations provide the required operating flexibility and at'the
same time implement the guides set forth in Section IV.A, Appendix I, to
assure that the releases of radioactive material in gaseous effluents will'

be kept "as low as is reasonably achievable."

These limits provide reasonable assurance that radioactive material
discharged in' gaseous effluents will not result in the exposure of an
individual in an unrestricted area, to annual average concentrations
exceeding the limits specified in Appendix B, Table II of 10 CFR Part 20
[10 CFR Part 20.106(b)]. For individuals who may at times be within the
exclusion area boundary, the occupancy of the individual will be
sufficiently low to compensate for any increase in the atmospheric
taiffusion factor above that for the exclusion area boundary.

|

1
!

i

-

,

1
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Radioactive Gaseous Effluents

3.25.2.3 Dose - Iodine-131, Tritium, and Radionuclides in
Particulate Form

Applicability: At all times

Objective: To ensure that the dose lindts of 10 CFR 50, Appendix I,
Section IV.A, are met.

< ,

Limitations:
)

; 3.25.2.3 A. The dose to a member of the public from iodine-131, from i

tritium, and from all radionuclides in particulate form I

with half-lives greater than 8 days in gaseous effluents
released from ANO-1 to unrestricted areas (see Figure
4-2) shall be: |

1) During any calendar quarteri less than or equal to 7.5
mrems to any organ, and

2) During any calendar year, less than or equal to 15
mrems to any organ. 1

B. With the calculated dose from the release of iodine-131,
tritium and radionuclides in particulate form with
half-lives greater than 8 days, in gaseous effluents
exceeding any of the above limits, in lieu of any other
report, prepare and submit a Special Report to the

|Commission within 30 days, pursuant to Appendix 1, Limitation | |

6.12.5.
'

I |
Bases: {

Limitation 3.25.2.3 implements uSe design guides set forth in 10 CFR j
So, Appendix I, Section II.C, and the limiting conditions for operation as '

set forth in Appendix I, Section TV.A.

The limitations 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 effluents
will be kept "as low as reasonably achievable".



_ . _. ... - _ .. ____._ _ . _ . _ .- _. _ _ - _ ._ _ _ _ - -._ __

i

; LICENSE.075
5 Page 74
; Rev.RETS
i Radioactive Gaseous Effluents
1

-

.

I 3.25.2.4 Gaseous Radwaste Treatment.

Applicability: At all times

objective: To assure that the amount of radioactive materia 1 in
j gaseous effluents is "as low as reasonably achievable."
a .

, Lindtations :
|i

'

3.25.2.4 A. Ventilation exhaust treatment systens shall be.used to,

; reduce radioactive materials in gaseous waste prior to. j
! discharge when the projected doses due to gaseous effluent i
; releases from ANO-1 to unrestricted areas (see Figure j
i 4-2) would exceed 0.625 mrad for gamma radiation and 1.25 |

'

; mrad for beta radiation over a calendar quarter; or when
'

; the projected doses due to iodine-131, t:itium, and |
1 radionuclides in particulate form with half-lives greater |

~

( than B days would exceed 1.0 mrem to any organ over a
j calendar quarter.
!
; B. When degasifying the reactor coolant system, the gaseous

radwaste treatment system shall be utilized to process the
degassing effluent to reduce the concentration of.

| radioactive materials prior to discharge when the projected
i doses due to gaseous effluent releases from ANO-1 to
| unrestricted areas (see Figure 4-2) would exceed 0.625 |
} mrad for gamma radiation and 1.25 mrad for beta radiation
j over a calendar quarter.
t

C. With gaseous waste being discharged without treatment and:
4 in excess of the above limits, in lieu of any other report,-
j prepare and submit to the Commission within 30 days a
; Special Report, per Appendix 1, Limitation 6.12.5.

Bases:
:

I The requirement that the appropriate portions of these systems be used
! when specified provides reasonable assurance that the releases of
i radioactive materials in gaseous, effluents will be kept "as low as
j reasonably achievable." The specified limits governing the use of
; appropriate portions of the systems were specified as a suitable. fraction
| of the guide set forth in Sections II.B and II.C of Appendix I, 10 CFR |
d Part 50, for gaseous effluents. The values 0.625 mrad, 1.25 mrad, and 1.0

mrem are approximately 25% of the yearly design objectives on a quarterly
basis. The yearly design objectives are given in Appendix 1, Limitations |
3.25.2.2 and 3.25.2.3.

.

I
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3.25.3 Total Dose

Applicability: At all times

objective: To ensure that the limits of 40 CFR 190 are not exceeded.

Limitations:
|

3.25.3.1 The ca7.culated doses from the release of radioactive materials
in liquid or gaseous effluents shall not exceed twice the limits
of Appendix 1, Limitation 3.25.1.2, 3.25.2.2, or 3.25.2.3. |

| 3.25.3.2 With the calculated doses exceeding the above limits, prepare
and submit a Special Report pursuant to 10 CFR Part_20.405C.

3.25.3.3 If the limits of 40 C'FR 190 have been exceeded, obtain a variance
from the Commission to permit further releases in excess of.

40 CFR 190 limits. A variance is granted until staff action on
the request is completed.

g

Bases:

This limitation is provided to meet the dose limits of 40 CFR 190
| that have now been incorporated into 10 CFR Part 20. The limitation
| 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 190 if the individual reactors remain |

within the reporting requirement level. The Special Report will describe
a course of action that should result in limiting the annual dose | |

| to a menber of the public to within the 40 CFR 190 limits. For the
|

purposes of the Special Report, it may be assumed that the dose commitment '

to the member of the public from other uranium fuel cycle sources is
negligible, with the exception that dose contributions from other nuclear
fuel cycle facilities 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 190, the Special Report with a request for a variance (provided
the release conditions resulting'in violation of 40 CFR 190 have not
already been corrected), in accordance with the provisions of 40 CFR
190.11 and 10 CFR 20.405c, is considered to be a timely request and
fulfills the requirements of 40 CFR 190 until NRC staff action is
completed. The variance only relates to the limits of 40 CFR 190, and

| does not apply in any way to the other requirements for dose limits in
10 CFR 20, as addressed in Appendix 1, Limitations 3.25.1 and 3.25.2. An
individual is not considered to be 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.

I

|

!

|

|

|
1
l

|
|

_, . _ _ _ .
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4.29 RADIOACTIVE EFFLUDITS

4.29.1 Radioactive Liquid Effluents

4.29.1.1 Concentration

Applicability: At all times *

Objective: To ensure that the limits of Appendix 1, Limitation 3.25.1.1 |
are met.

Limitations: |.
4.29.1.1 A. Radioactive . liquid wastes shall be sampled and analyzed

according to the sampling and analyses program of Table
4.29-1.

B. The results of the radioactivity analyses shall be used in
accordance with this manual to assure that the concentrations [
at point of release are maintained within the limits of
Appendix 1, Limitation 3.25.1.1. |

Bases:

This limitation is provided to ensure that the concentration of
|radioactive materials released in liquid waste effluents from the site to

unrestricted areas will be less than the concentration levels specified in.

10 CFR Part 20, Appendix B, Table II. This limit provides additional |
assurance that the levels of radioactive materials in bodies of water
outside the site will not result in exposures greater than the Section II.A |

'

design objectives of Appendix I, 10 CFR Part 50, to an individual.' The
concentration limit for noble gases is based upon the assumption that
Xe-133 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 of Radiological Protection (ICRP)
Putlication 2.

.
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Table 4.29-1
'

RADIOACTIVE LIQUID WASTE SAMPLI'NG AND ANALYSES PROGRAM

Sampling Minimum Type of Lower Limit
Liquid Release Frequency Analyses- Activity of Detecti6n

Type Frequency Analyses (LLD)
( Ci/ml) (a)

A. Batch Waste P P

Release (d) Each Batch Each Batch y isotopic (*) 5 x 10-7 (b) |

I-131 1 x 10-6
P

Dissolved and
1 x 10-5

One Batch /M M Entrained
Gases
(Gamma Emitters)

P. M H-3 1 x 10-5
Each Batch Composite (c)

Gross Alpha 1 x 10-'
P

Sr-89, Sr-90 5 x 10-8
Each Batch 'Q

Composite (c) Fe-55 1 x 10-6

|

|

1

|
|

|
|
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Table 4.29-1 (Continued)

TABLE NOTATION

a. The Lower Limit of Detection (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
radio-chemical separation):

LLD 4.66 Sb=

_

]
E*V* 2.22 * Y * exp (-XVt) I

where

LLD is the lower limit of detection as defined above (as pCi per
unit nass or volume)

Sb is the standard deviation of the background counting rate or of |
the counting rate of a blank sample (in counts per minute) .

E is the counting efficiency (as counts per transformation)

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

2.22 is the number of transformations per minute per picocurie

Y is the fracti t u radiochemical yield (when applicable)

A is the radioactive decay constant for the particular radionuclide

Vt is the elapsed time between sample collection (or end of the
sample collection period) and time of counting

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

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

.
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TABLE 4.29-1 (Continued)
|.

TABLE NOTATION

b. For certain mixtures of gamma emitters, it may'not be possible to
measure radionuclides in concentrations near their sensitivity
lindts when other nuclides are present in the sample in much
greater concentrations. Under these circumstances, it will be more
appropriate to calculate the concentration of such radionuclides
using observed ratios with those radionuclides which are
measurable.

c. 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.

d. A batch release is the discharge of liquid wastes of a discrete
volume. Prior to sampling, each batch shall be isolated and mixed
to ensure representative sampling.

e. The principal gamma emitters for which the LLD limitation will
apply are exclusively the following radionuclides: Mn-54, Fe-59,
Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137, Ce-141, and Ce-144.
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 should
not be reported as being present at the LLD level. When unusual
circumstances result in LLD's higher than required, the reasons
shall be documented in the Radioactive Effluent Release Report. |

D Daily
P Prior to Release
M Monthly
Q Quarterly
R Every 18 months

.
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Radioactive Liquid Effluents

4.29.1.3 Liquid Radioactive Effluent Instrumentation ,
,

Applicability: Applies to the instrumentation in the liquid radwaste
system that is used to limit the amount of radioactivity
released to the environs.

objective: To provide surveillance limitations for the instruments *

required in Appendix 1, Limitation 3.5.6.

'

Limitations:

4.29.1.3 Each radioactive liquid effluent monitoring instrumentation
channel shall be demonstrated operable by performance of
the channel check, source check, channel calibration, and
channel test at the frequencies shown in Table 4.29-2.

t

Bases:

To ensure that the instrumentation for.the liquid radwaste system is |
operable.

The channel test demonstrates that automatic isolation of this pathway and !

control room alarm annunciation occur if the instrume.nt indicates measured f
levels above the trip setpoint. The channel test also demonstrates that !
alarm annunciation occurs if any of the following conditions exist:

1. Power to the detector is lost.
2. The instrument indicates a downscale failure.
3. Instrument controls are not set in the operate mode.

The initial channel calibration is performed using one or more of the
reference standards certified by the National Institute of Standards and
Technology or using standards that have been obtained from suppliers that
participate in measurement assurance activities with NIST. These standards
permit calibrating the system over its intended range of energy and measurement
range. For subsequent channel calibration, sources that have been related to the
initial calibration are used.
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Table 4.29-2

Radioactive Liquid Effluent Monitoring Instrumentation Surveillance Limitation

Channel Source Channel Channel
Instrument Check Check Calibration Test

Liquid radwaste
effluent line

Radiation monitor D* P** R Q
(automatic termination)

Flow monitor D* NA R NA

Notation

*During releases via this pathway

**A check source is not required if the background activity is greater than the activity of~the
check source.

D Daily
P Prior to release
M Monthly
Q Quarterly
R Every 18 months

--
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4.29.2 Radioactive Gaseous Effluents

4.29.2.1 Dose Rate

Applicability: At all times

.

Objective: To ensure that the dose rate, at any time, in unrestricted
areas from gaseous effluents will be within the dose limits of
10 CFR 20.

Limitations: |
'

.

4.29.2.1 A. The dose rate, due to noble gases in gaseous effluen'ts
shall be determined in accordance with this manual to be
within the limits of Appendix 1, Limitation 3.25.2.1.

,

B. The dose rate in unrestricted areas, due to iodine-131,
tritium, and all radionuclides in particulate form with
half-lives greater than 8 days released in gaseous
effluents, shall be determined in accordance with this

| ,

manual to be within the required limits by using the !
results of the sampling and analyses program, specified in
Table 4.29-3.

|

Bases: )

This limitation provides for sampling and analyses to ensure that
Appendix 1, Limitation 3.25.2.1 is met.

|
I
|
;

l
:

|
1

.
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TABLE 4.29-3

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSES PROGRAM

Minimum Lower Limit of
Gaseous Release Type Sampling Analyses Type of Detection (LLD)

Frequency Frequency Activity Analyses ( C1/ml) (a)
P P

A. Waste Gas Each Tank Each Tank Principal Gamma Emitters (b) 1 x 10-4 (9)
Storage Tank Grab Sample

B. Reactor Bldg. P P Principal Gamma Emitters (b) 1 x 10-4 (9)
Purge Each Purge Each Purge H-3 1 x 10-6Grab Sample

C. Unit Vents M (c) (d_) M Principal Gamma Emitters (b) 1 x 10-4 (9)
Grab Sample H-3 1 x 10-6

(Auxiliary Bldg.)
(Spent Fuel-Pool
Area Ventilation) W (f)
(Rx Bldg * Continuous (e) Charcoal I-131 -

Ventilation) Sample 1 x 10-12

W (f) I x 10-11Continuous (e) Pa iculate I 3 Oth

M
1 x 10-11Continuous (e) Particulate Gross Alpha

Sample
Q

Continuous (e) Composite
1 x 10-11Particulate Sr-89, Sr-90

Sample
Noble Gases Gross

1 x 10-6Continuous (e) Noble Gas Beta or Gamma
Monitor (Xe-133 equiv. )
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TABLE 4.29-3 (Continued)

TABLE NOTATION

a. See definition in Table 4.29-1, Table Notation. '

b. The principal gamma emitters for which the LLD limitation will |
apply are exclusively 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, Cs-134, cs-137, ce-141
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 should not be reported as being
prosent at the LLD level for that nuclide. When unusual
circumstances result ir. LLD's higher than required, the reasons
shall be documented in the Radioactive Effluent Release Report. |

Tritium grab samples shall be taken from the Reactor Buildingc.

ventilation exhaust at least once per 24 hours when the refueling
canal is flooded,

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

e. 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 Appendix 1, Limitation 3.25.2.1, |

.

3.25.2.2, and 3.25.2.3.

f. Samples shall be changed at least once per 7 days and analyses
shall be completed within 48 hours after changing (or after removal
from the' sampler),

g. For certain radionuclides with low ganna yield or low energies, or
for certain radionuclides mixtures, it may not be possible to
measure radionuclides in concentrations near the LLD. Under these'
circumstances,

the LLD may be increased inversely /I),
proportional to

the magnitude of the gamma yield (i.e., (1 x 10' where I i's the
|photon abundance expressed as a decimal fraction), but in no case

shall the LLD, as calculated in this manner for a specific
radionuclide, be greater than 10% of the MPC value specified in 10
CFR 20, Appendix B, Table II, Column 1.

D Daily
P Prior to Release
W Weekly
M Monthly
Q Quarterly
R Every 18 months

i
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Radioactive Gaseous Effluents

4.29.2.3 Radioactive Gaseous Effluent Monitoring Instrumentation
|

| Applicability: Applies to the instrumentation in the gaseous radwaste
system that is used to limit the amount of activity
released to the environs.

i
objective: To provide surveillance limitations for the instruments

| listed in Appendix 1, Limitation 3.5.'7.
1

Limitations:
1

l

4.29.2.3 Each radioactive gaseous effluent monitoring instrumentation
channel shall be demonstrated operable by performance of the '

channel check, source check, channel calibration, and channel
I test at the frequencies shown in Table 4.29-4.

Bases:

To ensure that the instrumentation for the gaseous radwaste system is
operable.

The channel test demonstrates that control room alarm annunciation
I occurs if any of the following conditions exist:

1. The instrument indicates measured levels above the alarm / trip
setpoint.

2. Power to the detector is lost.
I 3. The instrument indicates a downscale failure.

4. Instrument controls are not set in the operate mode.

For the waste gas holdup system noble gas activity monitor, the channel
test also demonstrates that automatic isolation of the release pathway|

'

occurs if the instrument indicates above the trip setpoint.

The initial channel calibration is performed using one or more of the
reference standards certified by the National Institute of Standards and ;

Technology or using standards that have been obtained from suppliers that 1

participate in measurement assurance activities with NIST. These standards
permit calibrating the system over its intended range of energy and measurement

I range. For subsequent channel calibration, sources that have been related to
the initial calibration are used.

I

4
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Table 4.29-4
.

Radioactive Gaseous Effluent Monitoring Instrumentation Surveillance Limitations !

T

Channel '

Instrument . Channel Source ** Channel Functional
,T

|
Check Check Calibration Test

1. Waste Gas Holdup System t

,

a. Noble Gas Activity i

Monitor (provides automatic
termination of release) D* P R Q !

b. Effluent Flow Monitor D* N/A R N/A !
<

2. Auxiliary Building Ventilation |
System

a. Noble Gas Activity ,D* M R Q E

Monitor i

b. Effluent Flow Monitor D* N/A R N/A

c. Sampler Flow Monitor D* N/A R N/A
,

d. Iodine Sampler Cartridge W*(l) N/A N/A N/A
!

e. Particulate Sampler W* (l) N/A N/A N/A
Filter

~ ,

Y

-

.

J

. .
i.

L

9

b

_ - _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - - _ _ _ _ - - .. _ _ _ _ _ _ _ - _ _ _ . --__ . _ __ _ . _ _ _ .. _ _ - _ - ._
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Table 4.29-4 (Continued)

Radioactive Gaseous Effluent Monitoring Instrumentation Surveillance Limitations |

Channel
Instrument Channel Source ** Channel Functional

|Check Check Calibration Test

3. Spent Fuel Pool Area
Ventilation System

a. Noble Gas Activity Monitor D* M R Q

b. Effluent Flow Monitor D* N/A R N/A

c. Sampler Flow Monitor D* N/A R N/A

d. Iodine Sampler Filter W*(l) N/A N/A N/A

e. Particulate Sampler
Filter W* (1) N/A N/A N/A

4. Reactor Building Purge
System

a. Noble Gas Activity Monitor D* M R P

b. Eftluent Flow Monitor D* N/A R N/A

c. Sampler Flow Monitor D* N/A R N/A

d. Iodine Sampler Filter W* (l) N/A N/A N/A

e. Particulate Sampler
Filter W* (1) N/A N/A N/A

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

Table 4.29-4 (Continued) i

'

Table Notation

'

*Durinn releases via this' pathway. -

**A check source is not required if-the background activity is

.

greater than the activity of the check source.

'
P Prior to release *

W Weekly
3

D Daily .

M Monthly

Q Quarterly

R Once per 18 Months

NA Not applicable

(1) Verify presence of cartridge or filter only.

.

.

,

w, - - - - - ,- w. 9 - ,.c-.-
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4.29.3 Dose Calculations for Radioactive Effluents

Applicability: At all times -

Objective To ensure that the requirements of 10 CFR 50, Appendix I,
Section III.A are met.

.

Limitations:

4.29.3 Cumulative dose contributions and dose projections for
liquid effluents and for gaseous effluents shall be
determined in accordance with this manual at least once per 31 |
days.

Bases:

These calculations provide the dose values to be compared to the limits of
Appendix 1, Limitations 3.25.1.2, 3.25.1.3, 3.25.2.2, 3.25.2.3, 3.25.2.4 and |
3.25.3.

|

|

!
1

|

.

,

;
.
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4.30 RADIOLOGICAL ENVIRON:4 ENTAL MONITORING

4.30.1 Radiological Environmental Monitoring Program Desc?;;.3 n

| Applicability: Applies at all times.
!

Objective: To provide information on the radiological effects of station
operation on the environment.

Limitations. 1

i

l
4.30.1.1 The radiological environmental monitoring samples shall be I

collected pursuant to Table 4.30-1 and shall be analyzed
pursuant to the requirements of Tables 4.30-1 and 4.30-2. Tha
sample locations shall be listed in Table 1-1.

|
4.30.1.2 a. With the radiological environmental monitoring program

not being conducted as specified in Table 4.30-1, prepare )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. (Deviations are permitted from
the required sampling schedule if specimens are not

I obtainable due to hazardous conditions, seasonal
| unavailability, or to malfunction of sampling equipment.
| If the latter, every effort shall be made to complete

corrective action prior to the end of the next sampling
period.)

b. With the level of radioactivity as the result of plant
effluents in an environmental sampling medium at one or
more of the locations specified in Table 4.30-1 exceeding i

~

the limits of Table 4.30-3 when averaged over any
calendar quarter, prepare and submit to the Commission,
within 30 days from the end of the affected quarter, a
Special Report which includes an evaluation of any
release conditions, environmental factors or other
aspects which caused the limits of Table 4.30-3 to be

i exceeded, and defines the actions taken to reduce
'

radioactive effluents s'o that the potential annual dose
to a menber of the pub]ic is less than the calendar year
limits of Appendix 1, Limitations 3.25.1.2 and 3.25.2.2. |
When more than one of the radionuclides in Table 4.30-3 are
detected in the sampling medium, this Special Report
shall be submitted if:

Concentration (1) + Concentration (2) + ,,, > 1,0
reporting level (1) reporting level ')s

|

|
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When radionuclides other than those in Table 4.30-3 are
detected and are the result of plant effluents, this
Special Report shall be submitted if the potential annuali

i dose to a member of the public is equal to or greater
| than the calendar year limits of Appendix 1, Limitations |

3.25.1.2 and 3.25.2.2. This Special Report is not required if
| the measured level of radioactivity was not the result of plant
! effluents, however, in such an event, the condition shall be

reported and described in the Annual Radiological Environmental
Operating Report. |

c. With milk or fresh leafy vegetable samples unavailable from
any of the sample locations required by Table 4.30-1,
identify locations for obtaining replacement samples and add
them to the radiological environmental monitoring program
within 30 days. The specific locations from which samples
were unavailable may then be deleted from the monitoring
program. Identify'the causes of th; unavailability of
samples and identify the new location (s) for obtaining
replacement samples in the next. Radioactive Effluent |
Release Report and also include in the report a revised
Table 4-1 reflecting the new location (s).

4.30.1.3 The results of analyses performed on the radiological
environmental monitoring samples shall be swmmarized in the
Annual Radiologfcal Environmental Operating Report.

|

Bases:

The radiological monitoring program required by this limitation provides
measurements of radiation and of radioactive materials in those exposure
pathways and for those radionuclides which lead to the highest potential
radiation exposures of individuals resulting from the station operation.
This monitoring program thereby supplements the radiological effluents
monitoring program by verifying that the measurable concentrations of
radioactive materials and levels of radiation are not higher than expected
on the basis of the effluent measurements and modeling of ti.e environmental
exposure pathways. The initially specified monitoring program will be
effective for at least the first three years of commercial operation.
Following this period, program changes may be initiated based on
operational experience.

The detection capabilities required by Table 4.30-2 are state of the art |
for routine environmantal measurements in indurtrial laboratories. The
LLD's for drinking water meet the requirements of 40 CFR 141.
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!

TABLE 4.30-1 '

RADIOLOGICAL ENVIRONMENTAL MONITORING PRosikAM
i

Exposure Pathway Number of Sampling and . Type of Frequency |
and/or Sample Sample, Locations * Collection Frequency of Analyses !

|

1. AIRBORNE !

a. Radioiodine 5 Locations continuous operation of Radiciodine canister. L

and Particulates sampler with sample Analyze at least once [
collection as requi e? per 7 days for I-131. }
by dust loading but at ;
least once per 7 days Particulate sampler. '

Analyze for gross beta I

radioactivity > 24 hours ;
'

following filter change. !
'

Perform gamma isotopic ,

analysis on each sample j
when gross beta activity ;

is > 10 times the mean |

of control sample. f
Perform gamma isotopic

'

analysis or composite - |
(by location) sample at j

, least once every 92 |

days. t

I
2. DIRECT RADIATION 40 Locations At least once per 92 days Gamma dose. At least t

2 dosimeter per once per 92 days-
3

location j

!
* Sample locations are shown in Figure 4-1.

|
t

'

,

*

.

I

i

f
.

.

*
. _ _ _ - . _ _ _ . ._-
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TABLE 4.30-1 (Continued) !
!

Exposure Pathway Number of Sampling and Type of Emergency
and/or Sample Sample Locations * Collection Frequency of Analyses

!

3. WATERBORNE f
I
'

a. Surface 2 Locations Composite ** sample collected Gamma isotopic analysis
over a period s 31 days. of each sample by i

location. Tritium t

analysis of composite
sample at least once i

every 92 days. ;

i

b. Ground 2 Locations At least once per 92 days. Gamma isotopic and j
tritium analyses of
each sample. >

i
c. Drinking 1 Location Monthly grab sample. I-131 analysis of each !

sample; i,

;

and i

t

Gross beta and gamma
isotopic analyses of

,

each' sample. Tritium j
analysis of composite ,

sample at lease once [
every 92 da, .

,

t

d. Sediment from 2 Locations At least once per 184 days. Gamma isotopic analysis {
Shoreline of each sample !.,

! i-

!

* Sample locations are shown in Figure 4-1. | f
** Composite samples shall be collected by an aliquot at intervals not exceeding 24 hours. ,

[

i

! I

,

t

!

.

.

. _ - _ . - .-- -. - - - . _ _ . - - _ - _ . - - - - - - - - - - - . - ~ r -- ~_, av .--u -n - r - -- ~-
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TABLE 4.30-1 (Continued) i

Exposure Pathway Number of Sampling and Type of Emergency
and/or Sample Sample Locations * Collection Frequency ' of Analyses

4. INGESTION
|

a. Milk 4 Locations At least once per 31 days when Gamma isotopic and |
animals are on pasture. I-131 analyses of each '

sample. [
!

b. Fish 2 Locations One sample in season, or at Gamma isotopic analysis |
least once per 184 days if on edible portions. i
not seasonal. One sample !
of each of the following [
species.

!
* 1. Catfish |

'

2. Crappie or Bass !

,

c. Food Products ** 3 Locations At time of harvest. One Gamma isotopic analysis .

sample of each of'the following on edible portions. [

classes of food products: [
t

1. Fruits !

2. Flowering Vegetable !

3. Tubular Vegetable j
r

1 Location At time of harvest. One 'I-131 analysis. f
sample of broad leaf -

vegetation.
,

|

* Sample locations are shown in Figure 4-1.
**If these food products are available. |

,

,

:
I

:
l
i
?

.

-_ _ _ _ ~
_ _ _ _ _ _ _ _ _ _ _ _ a r-- u - - - - -m-+ ---e- wv
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Table 4.30-2

MAXIMUM VALUES OF THE LOWER LIMITS OF DETECTION (LLD(a))

Airborne Particulate
Analyses Water or Gas Fish Milk Food Products Sediment

(pCi/1) (pCi/m ) (pCi/kg, wet) (pCi/1) (pCi/kg, wet) (pCi/kg, dry)5

I
Gross Beta 4(b 1 x 10-2

H-3 (1000(b))

Mn~54 15 130

Fe-59 30 260

co-58, 60 15 130

Zn-65 30 260

Zr-Nb-95 15

I-131 1*(b) 7 x 10-2 1 60(c)

Co-134, 137 15(10(b)),18 1 x 10-2 130,150 15, 18 60, 80 150,180

Ba-La-140 15 15

*For Monthly grab samples.

(a) See definition of LLD in table notation of Table 4.29-1.
(b) LLD for drinking water.
(c) LLD for leafy vegetables.

~

!

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _____________ -___-__-_________ _ --______ - ________. _ _ -. _ _ _ _ __ _ _ _ _ _ _ _ . - _ _ _ _ .___-
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;

2 TABLE 4.30-3 -[
i

REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES .

I
'

Airborne
Particulate

Water or Gases 5;ish Milk Food Products '

Analyses (pCi/1) (pCi/m*) 'pci/kg, wet) (pCi/1) (pCi/kg, wet) i

!
4H-3 3 x 10 (a) j

i
,'

Mn-54 1 x 108 3 x 10' [
T

4Fe-59 4 x 108 1 x 10 i

4Co-58 1 x 105 3 x 10

Co-60 3 x 108 1 x 10* '

4Zn-65 3 x 108 27 10

Zr-Nb-95 4 x 10,tb, i

|2I-131 2 0.9 3 1 x 10
!

f
3 3Cs-134 30 10 3 x 10 60 1 x 10

3 3Cs-137 50 20 2 10 70 2 x 10

Ba-La-140 2 x 10 (b) 3 x 102 (b)

(a) For drinking water samples. >

(b) Total for parent and daughter. [t
- t

6

!,

t

!
t

!
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Radiological Environmental Monitoring

4.30.2 Land Use Census

Applicability: Applies at all times

objectives: This limitation will identify changes in use of the |
unrestricted areas.

Limitations:

|
4.30.2.1 A land use census shall be conducted and shall identiff 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 16 meteorological sectors
within a distance of five ndles from the ANO-1 reactor building.

4.30.2.2 The land use census shall be conducted at least once per 12
months between the dat'es of' June 1 and October 1, by door-to-door
survey, aerial survey, or by consulting local agricultural
authorities.

4.30.2.3 a. With a land use census identifying a location (s) which
yields a calculated dose commitment due to I-131, tritium,
and radionuclides in particulate form greater than the
values currently being calculated in Appendix 1, Limitation
4.29.3 and Appendix 2, Limitation 4.11.2. 3 submit location
description in the Radioactive Effluent Release Report per
Appendix 1, Limitatien 6.12.2.6.

b. With a land use census identifying a location (s) which
yields a calculated dose commitment (via the same exposure
pathway) greater than at a location from which samples are
currently being obtained in accordance with Appendix 1,
Limitation 4.30.1.1, identify the new location in the

.Radioactive Effluent Release Report per Appendix 1, Limitation
6.12.2.6. The new location shall be added to the
radiological environmental monitoring program within 30
days, if possible. The sampling location having the lowest
calculated dose commitment (via the same exposure, pathway)
may be deleted from this monitoring program after October 31
of the year in which this land use census was conducted.

4.30.2.4 The results of the land use census shall be included in the
Annual Radiological Environmental Operating Report.

|
* 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.

_ _ _ _ _ _ _ _
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Bases:

This limitation is provided to ensure that changes in the use of |
unrestricted areas are identified and that modifications to the monitoring
program are made if required by the results of this census. 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 pathway via leafy vegetables
will be identified and monitored since a garden of this size is the minimum'

required to produce the quantity (26 kg/ year) of Icafy vegetables assumed in |
Regulatory guide 1.109 for consumption by a child. To determine this

,

minimum garden size, the following assumptions were used, 1) that 20% of i

the garden was used for growing broad leaf vegetation (i.e., similar to
lettuce and cabbage), and 2) a vegetation yield of 2 kg/ square meter. |

|
|
1

|

|
|
,

e

. , _ . - _ ~
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Radiological Environmental. Monitoring

4.30.3 Interlaboratory Comparison Program

Applicability: Applies to the off-site radiochemistry laboratory.
Objective: To provide independent checks on the accuracy.of the

measurements of radioactive material in environmental
samples.

Limitations:

4.30.3.1 Analyses shall be performed on radioactive materials supplied as
part of Interlaboratory Comparison Program which has been
approved by NRC.

4.30.3.2 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.

4.30.3.3 The results of analyses performed as part of the above required
Interlaboratory Comparison Program shall be included in the
Annual Radiological Environmental Operating Report pursuant to
Appendix 1, Limitation 6.12.2.5.

Bases:

The requirement for participation in an Interlaboratory Comparison Program I
is providad to ensure that independent checks on the precision and accuracy |of the measurements of radioactive material in environmental sample imatrices are performed as part of a quality assurance program for
environmental monitoring in order to demonstrate that the results are

!

~

,

reasonably valid.

1
1

9

!

|
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6.8.4 The following program shall be established, implemented, and
maintained:

Radioactive Effluent Controls Programa.

(Refer to Unit 1 Technical Specification 6.8.4.a.)

b. Radiological Environmental Monitoring Program

A program shall be provided to monitor the radiation
and radionuclides in the environs of'the plant. The
program shall provide (1) representative , measurements
of radioactivity in the highest potential exposure
pathways, and (2) verification of the accuracy of the effluent
monitoring program and modeling of environmental exposure
pathways. The program shall (1) be contained in ,
this manual, (2) conform to the guidance of Appendix I to
10 CFR Part 50, and (3) include the following:

1) Monitoring, sampling, analysis, and reporting of
radiation and radionuclides in the environment in
accordance with the methodology and parameters in
this manual,

2) A Land Use Census to ensure that changes in the
use of areas at and beyond the site boundary are
identified and that modifications to the monitoring
program are made if required by the results of this,

census,

3) Participation in an Interlaboratory Comparison
Program to ensure that independent checks on the
precision and accuracy of the measurements of
radioactive materials in environmental sample
matrices are performed as part of the quality
assurance program for environmental monitoring.

..
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6.12.2.5 Annual Radiological Environmental Operating Report *

(a) The Annual Radiological Environmental Operating Report shall be in
accordance with Unit 1 Technical Specification 6.12.2.5 requirements.
The Annual Radiological Environmental Operating Report covering the
operation of the unit during the' previous calendar year shall be !
submitted prior to May 15 of each year.

(b) The' Annual Radiological Environmental Operating Report shall include
summaries,' interpretations, and analyses of trends of the results
of the radiological environmental monitoring program for the reporting-
period. If harmful effects or evidence of irrevers.tae damage.are
detected by the monitoring, the report shall provice an analysis of the
problem and a planned course of action to alleviate the problem.

The Annual Radiological Environmental Operating Report shall. include |
-

summarized and tabulated results of all radiological environmental
samples and of all environmental radiation measurements required by
this manual taken during the reporting period. In the event that some
results are not available for inclusion with the report, the report
shall be submitted noting and' explaining the reasons for the missing
results. If the missing data becomes available, it shall be submitted |
as soon as possible in a supplementary report. I

The Annual Radiological Environmental Operating Report.shall also
include the following: a summary description of the radiological |

environmental monitoring program, a map of all sampling locations keyed
,

to a table giving distances and directions from the reactor buildings; '

the results of the Land Use census required by Appendix 1, Limitation
4.30.2, and the results of'the Interlaboratory Comparison Program
participation required.by Appendix 1, Limitation 4.30.3.

*A single submittal may be made for ANO. The submittal should combine those
sections that are common to both units.

.

e

4

4
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6.12.2.6 Radioactive Effluent Release Report **

(a) The Radioactive Effluent Release Report shall be in accordance with
Unit 1 Technical Specification 6.12.2.6 requirements. The Radioactive
Effluent Release Report covering the operation of the unit during the
calendar year shall be submitted annually. The report.must be submitted
as specified in 10 CFR 50.4, and the time between submission of reports
must be no longer than 12 months.

(b) The Radioactive Effluent Release Report shall include a summary of the
quantities of radioactive liquid and gaseous effluents and solid waste
release from the unit. The data will be summarized following the |
format of Regulatory Guide 1.21, Rev. 1.

(c) The Radioactive Effluent Release Report shall include the following
information for all unplanned releases to unrestricted areas of
radioactive material in gaseous and liquid effluents:

1. A description of the event and equipment involved.

2. Cause(s) for the unplanned release.

3. Actions taken to prevent recurrence.

4. Consequences of the unplanned release.

(d) The Radioactive Effluent Release Report shall contain a description of |any changes to the ODCM and PCP made during the period of the report.
(Refer to Unit 1 Technical Specification 6.14.c for potential reporting
requirements.)

(e) The Radioactive Effluent Release Report shall contain:

1. A summary of the. hourly meteorological data collected over
the previous calendar year. In lieu of including this
summary in the report, the data may be retained by the
Licensee for NRC review and noted as such in the report.

2. A summary of radiation doses due to radiological effluents
during the previous calendar year calculated in accordance
with the methodology specified in this manual.. |

*

3. The radiation dose to members of the public due to their
activities inside the site boundary. This calculated dose
shall include only those dose contributions directly
attributed to operation of the unit and shall be compared to
the limits specified in 40 CFR 190.

(f) The Radioactive Effluent Release Report shall include a description of
licensee initiated major changes to the radioactive waste systens
(liquid, gaseous and solid) during the previous calendar year.***

**A single submittal may be made for ANO.

***This information may be included in the periodic SAR update in lieu of
inclusion in this report.
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6.12.5 Special Reports

Special reports shall be submitted to the Administrator of the appropriate
Regional Office within the time period specified for each report. These
reports shall be submitted covering the activities identified below pursuant
to the requirements of the applicable reference limitation,

Radioactive Effluentsi Appendix 1, Limitations 3.25.1, 3.25.2, 3.25.3, andc.

3.25.4.

This report shall include the following:

1) Description of occurrence.

2) Identify the cause(s) for exceeding the limit (s)

| 3) Explain corrective action (s) taken to mitigate occurrence.

4) Define action (s) taken to prevent recurrence.

5) Summary of consequence (s) of occurrence. |

|
'

6) Describe levels exceeding 40 CFR 190 in accordance with
10 CFR 20.405(c), as applicable.

f. Radiological Environmental Monitoring Sample Analysis;
Appendix 1, Limitation 4.30.1.

;

|g. An unplanned offsite release during any one hour period of 1) more than '

1 curie of radioactive material in liquid effluents, 2) more than 150
curies of noble gas in gaseous effluents, or 3) more than 0.05 curies
of radioiodine in gaseous effluents. The report of an unplanned
offsize release of radioactive material shall be submitted within 30
days of the occurrence and shall include the following information:

1. A description of the event and equipment involved. |2. Cause(s) for the unplanned release. !3. Actions taken to present recurrence
4. Consequences of the unplanned release.

|
|

s

.

e

e---- n - ,
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APPENDIX 2-

LIMITATIONS - UNIT 2

.

h

-
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DEFINITIONS
3

OPERABLE - OPERABILITYa

'
W

: 1.6 As defined in Unit 2 Technical Specifications, a system, subsystem, train, |j component or device shall be operable or have operability when it is capable of
j perforndng its specified function (s) . Implicit in this definition shall be the
j assumption that all necessary attendant instrumentation, controls, normal and
I

emergency electrical power sources, cooling or seal water, lubrication or other
i auxiliary equipment that are required for the system, subsystem, train, component

or device to perform its function (s) are also capable of performing their related1

support function (s).

; CHANNEL CALIBRATION

1.9 As defined in Unit 2 Tech'nical Specifications, a channel calibration shall
|

? be the adjustment, as necessary, of the channel output such that it responds with
the necessary range and accuracy to known values of the parameter which the,

{ channel monitors. The channel calibration shall encompass the entire channel
~

including the sensor and alarm and/or trip functions, and shall include the
j channel functional test. The channel calibration may be performed by any series
; of sequential, overlapping or total channel steps such that the entire channel is
! calibrated.
!

CHANNEL CHECK
4

1.19 As defined in Unit 2 Technical Specifications, a channel check shall be the |
j qualitative assessment of channel behavior during operation by observation. This

determination shall include, where possible, comparison of the channel indication
i and/or status with other indications and/or status derived from independent

instrument channels measuring the same parameter.,

:

CHANNEL FUNCTIONAL' TEST

1 1.11 As defined in Unit 2 Technical Specifications, a channel functional test
|

1 shall be:

i
'

Analog channels - The injection of a simulated signal into thea.
j channel as close to the sensor-as practicable to verify operability

including alarm and/or trip functions,

b. Bistable channels - The inject. ion of a simulated signal into the
sensor to verify operability including alarm and/or trip functions.

Digital computer channels - The exercising of the digital computerc.

hardware using diagnostic programs and the injection of simulated
process data into the channel to verify operability.

SOURCE CHECK

1.28 As defined in Unit 2 Technical Specifications, a source check shall be the |qualitative assessment of channel response when the channel sensor is exposed to
the radioactive source.

LIQUID RADWASTE TREATMENT SYSTEM

1.30 As defined in Unit 2 Technical Specifications, a liquid radwaste treatment |
system is a system designed and installed to reduce radioactive liquid effluents,

from the unit. This is. accomplished by providing for holdup, filtration, and/or
demineralization of radioactive liquid effluents prior to their release to the
environment.

- -
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DEFINITIONS

GASEOUS RADWASTE TREATMENT SYSTEM

1.31 As defined in Unit 2 Technical Specifications, a gaseous radwaste treatment |
system is any system designed and installed to reduce radioactive gaseous
effluents from the plant by collecting offgases from radioactive systems and
providing for decay or holdup for the purpose of reducing the total radioactivity
prior to release to the environment.

VENTILATION EXHAUST TREATMENT SYSTEM .

1.32 As defined in Unit 2 Technical Specifications, 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 exhaust gases through charcoal adsorbers and/or HEPA filters
for the purpose of removing iodines or particulates from the gaseous exhaust
stream prior to the release to the environment. Such a system is not considered
to have any effect on noble gas effluents. Atmospheric cleanup systems that are
Engineered Safety Feature (ESF) actuated are not considered to be ventilation
exhaust treatment systems.

MEMBER (S) OF THE PUBLIC

1.33 As defined in Unit 2 Technical Specifications, member (s) of the public |shall include all persons who are not occupationally associated with the plant.
This category does not include employees of the utility, its contractors or.

vendars. Also excluded from this category are persons who enter the site to
service equipment or to make deliveries. This category does include persons who
use portions of the site for recreational, occupational or other purposes not
associated with the plant.

PURGE - PURGING

'1.34 As defined in Unit 2 Technical Specifications, purge or purging is the |controlled process of discharging air or gas from a confinement to reduce
airborne radioactive concentrations in such a manner that replacement air or gas
is required to purify the confinement.

-EXCLUSION AREA

1.35 As defined in Unit 2 Technical Specifications, the exclusion area is that
area surrounding ANO within a minimum radius of 0.65 miles of the reactor
buildings and controlled to the extent necessary by the licensee for purposes of
protection of individuals from exposure to radiation and radioactive materials.

UNRESTRICTED AREA

1.36 As defined in Unit 2 Technical Specifications, an unrest.icted area shall [
be,any area at or beyond the exclusion area boundary.

!
_
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INSTRUMENTATION

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

LIMITATION |

3.3.3.9 The radioactive gaseous effluen't monitoring instrumentation
channels shown in Table 3.3-12 shall be operable with their
alarm / trip setpoints set to ensure that the limits of '

Appendix 2, Limitation 3.11.2.1 are not exceeded.
|

APPLICABILITY: During releases via this pathway.

|
- ACTION:

a. With the following gaseous effluent monitoring
*

instrumentation channels alarm / trip setpoint less
conservative than required by the above limitation, |immediately suspend the release of radioactive
gaseous effluents monitored by the affected channel.

1. Waste Gas Holdup System Noble Gas Activity
Monitor (during periods of gaseous
releases.) I

2. Containment Purge and Ventilation System
Noble Gas Activity Monitor-(during
periods of containment building purge.)

b. With less than the minimum number of monitoring j
instrumentation channels operable, take the action

|
shown in Table 3.3-12.

!

c. Return the instruments to operable status within 30
days or, in lieu of any other report, explain in the
next Radioactive Effluent Release Report why the |inoperability was not corrected..

SURVEILLANCE LIMITATIONS

4.3.3.9 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 at the frequencies shown in
Table 4.3-12.

, __ ___
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TABLE 3.3-12

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION
I

'

MINIMUM
'

CHANNELS
INSTRUMENT OPERAB' ] APPLICABILITY PARAMETER ACTION

1. Waste Gas Holdup System

Radioactivity 25 ia, Noble Gas Activity Monitor 1 *

(provides alarm and automatic i

termination of release)
I

b. Effluent System Flow Monitor 1 * System Flow 26

2. Containment Purge and Ventilation System
.

a. Noble Gas Activity Monitor 1 * Radioactivity 27, 29

b. Iodine Sampler Cartridge 1 * Verify Presence 28
of Cartridge-

<

c. Particulate Sampler Filter 1 * Verify Presence 28
of Filter

d. Effluent System Flow Monitor 1 * System Flow 26
t

e. Sampler Flow Monitor 1 * Sampler Flow 26
i

a

,
1

?

I



t
!

:
i

LICENSE.075>

Page 109
Rev. RETS

,

t

TABLE 3.3-12 (Continued) f

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

'

MINIMUM
CHANNELS 4

INSTRUMENT OPERABLE APPLICABILIITY PARAMETER ACTION
r

3. Spent Fuel Area Ventilation System

a. Noble Gas Activity 1 * Radioactivity 27
Monitor i

b. Iodine Sampler Cartridge 1 Verify Presence 28*

of Cartridge ;
;

c. Particulate Sampler Filter 1 * Verify Presence 28 |
of Filter !

d. Effluent System Flow Monitor 1 System Flow 26*

i
e. Sampler Flow Monitor 1 * Sampler Flow 26

4. Auxiliary Building Area Ventilation t

System j

a. Noble Gas Activity Monitor 1 * Radioactivity 27

fb. Iodine Sampler Cartridge 1 * Verify Presence 28
of Cartridge

| Particulate Sampler Filter 1 Verify Presence 28*c.

of Filter

System Flow 26 ;d. Effluent System Flow Monitor 1 *

i
e. Sampler Flow Monitor

'

1 * Sampler Flow 26 |

|
,

L

[
.

F

,
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TABLE 3.3-12 (Continued)

-RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

MINIMUM
'

CHANNELS
INSTRUMENT OPERABLE APPLICABILITY PARMtETER ACTION

5. Auxiliary Building Extension
Ventilation System

a. Noble Gas Activity Monitor 1 * Radioactivity 27

b. Iodine Sample Cartridge 1 * Verify Presence 28
of Cartridge

c. Particulate Sampler 1 * Verify Presence 28
Filter of Filter

d. Effluent System Flow Monitor 1 * System Flow 26

e. Sampler Flow Monitor 1 * Sampler Flow 26

6. Radwaste Storage Building
HVAC Exhaust System

a. Noble Gas Activity Monitor 1 * Radioactivity 30

b. Iodine Sample Cartridge 1 Verify Presence 31*

of Cartridge

c. Particulate Sampler 1 * Verify Presence 31
Filter of Filter

d. Effluent System Flow Monitor 1 System Flow 32*

e. Sampler Flow Monitor 1 Sampler Flow 32*

.

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ - - _ _ -
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TABLE 3.3-12-(Continued)

j TABLE NOTATION

: *During releases via this pathway.
4

ACTION 25 With the number of channels operable less than required by
. the Minimum Channels operable requirement, the contents of
j the tank may be released to the environment provided that

prior to initiating the release:

1. At least two independent samples of the tank's
1 contents are analyzed; and
!

!i 2. At least two technically qualified members of the
[ Facility Staff independently verify the computer input

j; data; and

i 3. At least two technically qualified members of the
j Facility Staff independently verify the discharge

valve lineup.

j Otherwise, suspend release of radioactive effluents via
; this pathway.
4

' ACTION 26 With the number of channels operable less than required by
the Minimum Channels operable requirement, effluent

: releases via this pathway may continue provided the flow
j rate is estimated at least once per 4 hours.
I
' ACTION 27 With the number of channels operable less than required by
I the Minimum Channels operable requirement, effluent
; releases via this pathway may continue provided grab
j samples are taken at least once per 12 hours and these

|,
samples are analyzed for gross activity within 24 hours.

| ACTION 28 With the number of channels operable less than required by

| the Minimum Channels operable requirement, effluent
releases vi.a this pathway may continue provided samples are'

collected with auxiliary sampling equipment. Iodine sample.

'

; cartridges and particulate sample filters shall be changed
at least once per 7 days and analyses shall be completed.

within 48 hours after changing in accordance with Table
4.11-2.

:

} ACTION 29 With the number of channels operable less than required by
: the Minimum Channels operable requirement, suspend all

operations involving movement of fuel assemblies or CEAs,

j within the pressure vessel.
-

4

:
i
!
4

s

}

._ _ _ - _ _ , _ _
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TABLE 3.3-12 (Continued)

TABLE NOTATION

*During releases via this pathway.
i
'

ACTION 30 With the number of channels operable less than required by
the Minimum Channels operable requirement, effluent
releases via this pathway may continue provided grab |
samples are taken at least once per 12 hours and these '

samples are analyzed for gross activity within 24 hours.
Otherwise, suspend all compaction activities within the i

*

Radwaste Storage Building.

| ACTION 31 With the number of channels operable less than required by
the Minimum Channels operable requirement, effluent
releases via this pathway may continue provided samples

. are collected with auxiliary sampling equipment. Iodine
,

| sample cartridges and particulate sample filters shall be changed Iat least once per 7 days and analyses shall be completed
; within 48 hours after changing in accordance with Table
'

4.11-2. Otherwise, suspend all compaction activities )
within the Radwaste Storage Building.

|ACTION 32 With the number of channels operable less than required by |

the Minimum Channels operable requirement, effluent
releases via this pathway may continue provided the flow
rate is estimated at least once per 4 hours. Otherwise,*

| suspend all compaction activities within the Radwaste
Storage Building.

|

|
1

|

|

\ -
1

1 \

i

!

!

|_ . , ,
_ . _ , _ _ - --
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TABLE 4.3-12

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE LIMITATIONS

CHANNEL
CHANNEL SOURCE- CHANNEL FUNCTIONAL ,

| [INSTRUMENT CHECK CHECK CALIBRATION TEST
f

1. Waste Gas Holdup System

a. Gas Activity Monitor D* p** R Q ;

(provides alarm and automatic -

termination of release) .

)

b. System Effluent Flow Monitor D* N/A R N/A [
!

2. Containment Purge and Ventilation j
System

'

a. Gas Activity Monitor D* p** R M (1), P i

r

b. Iodine Sampler Cartridge W* (2) N/A N/A N/A |
:
'

c. Particulate Sampler Filter W*(2) N/A N/A N/A
,

d. System Effluent Flow Monitor D* N/A R 'N/A [
.

e. Sampler Flow Monitor D* N/A R N/A |
!

f
:

!

!

'
,

:

!

I

,

"
t

t
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TABLE 4.3-12 (Continued)

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE LIMITATIONS |

CHANNEL
CHANNEL SOURCE CHANNEL RJNCTIONAL

|INSTRUMENT CHECK CHECK CALIBRATION TEST

3. Spent Fuel Area Ventilation System

a. Gas Activity Monitor D* M** R Q

b. Iodine Sampler Cartridge W* (2) N/A N/A N/A

c. Particulate Sampler Filter W*(2) N/A N/A N/A

d. System Effluent Flow Monitor D* N/A R N/A

e. Sampler Flow Monitor D* N/A R N/A

4. Auxiliary Building Area Ventilation
System

a. Gas Activity Monitor D* M** R Q

b. Iodine Sampler Cartridge W' (2) N/A N/A N/A

c. Particulate Sampler Filter W' (2 ) N/A N/A N/A

d. System Effluent Flow Monitor D* N/A R N/A

e. Sampler Flow Monitor D* N/A R N/A

. ___ _ _-__ _ _____-___________ ____ _ _ _ _ __ - ________ _-__ - - _ ___ --__________ --_______-_- - -_____, ____. _.- _ _ - -_
.
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TABLE 4.3-12 (Continued),

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE LIMITATIONS |

CHANNEL
CHANNEL SOURCE CHANNEL FUNCTIONAL

INSTRUMENT CHECK CHECK CALIBRATION TEST |
i

5. Auxiliary Building Extension
Ventilation System

a. Gas Activity Monitor D* M** R Q

b. Iodine Sampler Cartridge W*(2) N/A N/A N/A i
;4

c. Particulate Sampler Filter W* (2) N/A N/A N/A ,

d. System Effluent Flow Monitor D* N/A R N/A

e. Sampler Flow Monitor D* N/A R N/A

6. Radwaste Storage Building .

HVAC Exhaust System

a. Gas Activity Monitor D* M** R Q i

b. Iodine Sampler Cartridge W*(2) N/A N/A N/A
.

c. Particulate Sampler Filter W*(2) N/A N/A N/A !
i

d. System Effluent Flow Monitor D* N/A R N/A
i

e. Sampler Flow Monitor D* N/A R N/A

!
>

*
*

J

.

.
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TABLE 4.3-12 (Continued)
.

TABLE NOTATION.

*During releases via this pathway.

**A source check is not required if the background activity is greater
than the activity of the check source.

2 (1) During Containment Building ventilation operations.

(2) Verify presence of cartridge or filter only.

.

|

|

|
|
\

1

.
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INSTRUMENTATION
i

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

LIMITATION
|

f 3.3.3.10 The radioactive liquid effluent monitoring instrument'ation
; channels shown in Table 3.3-13 shall be operable with their alarm / trip
: setpoints set to ensure that,the limits of Appendix 2, Limitation 3.11.1.1

|are not exceeded.

APPLICABILITY: During releases via this pathway.

! '

j ACTION: )
1

a. With a radioactive liquid effluent monitoring instrumentation-

! channel alarm / trip setpoint less conservative than required by I

the above limitation, immediately suspend the release of
| )

radioactive liquid effluents monitored by the affected channel,
|until the set point is changed to an acceptable conservative

i value.

"

b. With less than the minimum number of monitoring instrumentation
channels operable, take the action shown in Table 3.3-13. ;

l

c. Return the instruments to operable status within 30 days or, in
lieu of any other report, explain in the next Radioactive

. |Effluent Release Report why the inoperability was not corrected.

SURVEILLANCE LIMITATIONS

4.3.3.10 Each radioactive liquid effluent monitoring instrumentation
channel shall be demonstrated operable by performance of the channel
check, source check, channel calibration, and channel functional test at
the frequencies shown in Table 4.3-13.

!

,

h - -
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TABLE 3.3-13

FADIOACTIVE, LIQUID EFFLUENT MONITORING INSTRUMENTATION

MINIMUM
CHANNELS

INSTRTJetENT OPERABLE APPLICABILITY ACTION

1. Gross Radioactivity Monitor (s)
(provides alarm and automatic
termination of release)

,

a. Liquid Radwaste Effluent Line 1 During release via this pathway 18

2. Flow Monitor (s)

a. Liquid Radwaste Effluent Line 1 During release: via.this pathway 19

i

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

_ _ _ . . _ _ _ _ _ _ _ _ _ _ . . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ _ ____ _ ___ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 3.3-13 (Continued)

TABLE NOTATION

ACTION 18 With the number of channels operable less than
~

required by the Minimum Channels operable requirement,
,

effluent releases may be res'umed provided that prior to
initiating a release:

1. At least two independent samples are analyzed;
and

At least two technically quslified members of.

the Facility Staff independently verify the
release rate computer input data; and

3. At least two technica31y qualified members of
the Facility Staff independently verify the
discharge val /e lineup.

Otherwise, suspend release of radioactive effluents
via this pathway.

ACTION 19 With the number of channels operable less than
required by the Minimum Channels opa:able
requirement, effluent releases via this pathway may
continue provided the flow rate is estimated at
least once per 4 hours.during actual releases. Pump
curves may be used to estimate flow.

!

.

O

h

, . -- -
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TABLE i.3-13 ,

I
i
IRADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE LIMITATIONS

. ,

CHANNEL .)
CHANNEL SOURCE CHANNEL FUNCTIONAL

|INSTRUMENT CHECK CHECK CALIBRATION TSST ,

.

'

1. Gross Radioactivity Mcnitor(s) ;

(provides alarm and automatic >

isolation) I
,

,

a. Liquid Radwaste Effluents Line D* p** R Q

2. Flow Monitor (s) i

a. Liquid Radwaste Effluent Line D* N/A R N/A
a

I
,

* During releases via this pathway

** A source check is not required if the background activit,y is greater than the activity of [

the check source. :
t

i

:
^

!

I

i
t

!

. ,

.'

f
?
!

I
>

! !
I
f
,

h
e
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3/4.11 RADIOACTIVE EFFLUENTS
I

3/4.11.1 LIQUID EFFLUENTS; i

f LIMITATION
|

3.11.1.1 The concentrationaof radioactive material released fr'em the site
'

in liquid effluents to the discharge canal shall be limited to the |
) concentrations specified in 10 CPR Part 20, Appendix B, Table II, Column 2
" for radionuclides other than dissolved or entrained. noble gases. For i

dissolved or entrained noble gases, the concentration released shall be I
limited to 2 x 10'' pCi/ml. '

APPLICABILITY: At all times. |

5 i

}
ACTION: |

t

With the concentration of radioactive material released exceeding4 a.

the above limits, immediately initiate actions to restore4

; concentrations to within the above limits. Provide notification
! to the Commission within 24 hours and in lieu of any other
j report, submit a Special Report pursuant to Appendix 2, Limitation |
; 6.9.2.h within 30 days.

SURVEILLANCE LIMITATIONS;

j 4.11.1.1.1 Radioactive liquid wastes shall be sampled and analyzed
according to the sampling and analyses program of Table 4.11-1.

4

4.11.1.1.2 The results of the radioactivity analyses shall be used in
accordance with the methods in this manual to &1sure that the concentrations,

; at the point of release are maintained within the lindts of Appendix 2,
; Limitation 3.11.1.1.
.,

!
,

4

i -
4

4
'



LICENSE.075
Pag > 122
Rev. RETS

TABLE 4.11-1
.

RADIOACTIVE LIOUID WASTE SAMPLING AND ANALYSES PROGRAM

,

Liquid Release Sampling Min' mum Type of Lower Limit
Type Frequency Analyses Activity .of Detection

Frequency Analyses (LLD)
(uci/ml) (a)

A. Batch Waste P P y isotopic (e) 5 x' 10-7 (b)Release (d) Each Batch Each Batch
I-131 1 x 10-6

P Dissolved and 1 x-10-5
Entrained

One Batch /M M Gases
(Gamma
Emitters)

P M H-3 1 x 10~5Each Batch Composite
(c) Gross Alpha _7

i

P Q Sr-89, Sr-90 5 x 10-8
Each Batch Composite

(c) Fe-55
1 x 10-6

TABLE NOTATION

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

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

4.66 sb

E*V* 2.22 * Y * exp (- Aat ) )

Where:

LLD is the lower limit of detection as defined above (as picocurie |per unit mass or volume).

s is the standard deviation of the backg.ound 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 transformation)
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Table 4.11-1 (Continued)

V is the sample size (e.n units of mass or volume).

2.22 is the number of transformations per minute per picoeurie.

Y is the fractional radiochemical yield (when applicable).4
.

A is the radioactive decay constant for the pa, .. radionuclide, j
and

'

At is the elapsed time between nddpoint of sample collection
and time of counting (for plar.t 'ef fluents, not environmental
samples).

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

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

b. For certain mixtures of gamma emitters, it may not be possible to
measure radionuclides in concentrationa near their sensitivity
limits when other nuclides are present in the sample in much greater
concentrations. Under these circumstances, it will be more
appropriate to calculate the concentration of such radionuclides
using observed ratios with those radionuclides which are measurable.

A composite sample is one in which the quantity of liquid sampled isc.

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.

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

e. The principal gamma emitters for which the LLD limitatien will
apply are exclusively the following radionuclides Mn-54, Fe-59,
co-58, co-60, Zn-65, Mo-99, cs-134, Cs-137, Ce-141, and Ce-144. 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
repo:ted. Nuclides which are below the LLD for the analyses should
not be reported as being present at the LLD level. When unusual
circumstances result in LLD's higher than required, the reasons
shall be documented in the Radioactive Effluent Release Report. |

)

i
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RADIOACTIVE EFFLUENTS

DOSE

|LIMITATION

3.11.1.2 The dose commitment to a member of the public from ra'dioactive
materials in liquid effluents released from ANO-2 to the discharge canal
shall be limited:

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

b. 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 from the release of radioactive
materials in liquid effluents exceeding any of the above limits,
in lieu of any other report submit a Special Report pursuant to
Appendix 2, Limitation 6.9.2.h within 30 days.

* SURVEILLANCE LIMITATIONS

4.11.1.2 Dose calculations. Cumulative dose contributions from liquid
effluents shall be determined in accordance with this manual at least once per |
31 days..

*

|
|

;

1

|

|
,

j

.
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RADIOACTIVE EFFLUENTS

LIQUID RADWASTE TREATMENT
4

{LIMITATION

3.11.1.3 The liquid radwaste treatment system shall be used to' reduce the
radioactive materials in liquid wastes prior to their discharge when the
projected doses due to the liquici effluent, from ANO-2 to the discharge
canal, would exceed 0.18 mrem to the total body or 0.625 mrem to any organ |
in any calendar quarter.

APPLICABILITY: At all times.

ACTION:

a. With radioactive liquid waste being discharged without treatment
and in excess of the above limits, in lieu of any other report,
submit a special Report pursuant to Appendix 2, Limitation 6.9.2.h |
within 30 days.

SURVEILLANCE LIMITATIO!!S

4.11.1.3.1 Doses due to liquid releases shall be projected at least once
per 31 days in accordance with this manual.

|

i

. --. .=.
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RADIOACTIVE EFFLUENTS

3/4.11.2 GASEOUS EFFLUENTS

DOSE RATE
!

|LIMITATION

'
3.11.2.1 The dose rate due to radioactive materials released in gaseous
effluents from the site to unrestricted areas (see Figure 4-2) shall be |

.

; limited to the following:

a. For noble gases: Less than or equal to the 500 mrem /yr to the,

'
total body and less than or equal to'3000 mrem /yr to the skin.

4

b. For iodine-131, for tritium and for all radionuclides in
particular form with half lives greater than 8 days: Less than

; or equal to 1500 mrem /yr to any organ.

3 During periods of containment purging the dose rate may be averaged
over a one hour interval.4

l

i APPLICABILITY: At all times.

ACTION:,

a. With the dose rate (s). exceeding the above limits, without delay4

] restore the release rate to comply with the above limit (s).
,

1

SURVEILLANCE LIMITATIONS+

1

i 4.11.2.1.1 The dose rate due to noble gases in gaseous effluents shall be
determined to be within the above limits in accordance with the methods and
procedures of this nanual, |,

!

. 4.11.2.1.2 The dose rate due to iodine-131, tritium, and all radionuclides j

l in particulate form with half-lifes greater than 8 days in gaseous
effluents shall be determined to be within the above limits in accordance-

; with the methods and procedures of this manual by obtaining representative |
. samples and perforndng analyses in accordance with the sampling and.
2 analysis program specified in Table 4.11-2.

:

<

$
|
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TABLE 4.11-2 [
t

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSES PROGRAM !

i
| | Minimum i I Lower Limit of i

Gaseous Release Type | Sampling | Analyses | Type of | Detection (LLD)
| Frequency i Frequency | Activity Analysis | (uCi/ml) (a) 1

I I I I I

!| P | P l I
A. Waste Gas | Each Tank | Each Tank | Principal Gamma Emitters (b) I 1 x 10-4 (g) i

Storage Tank | Grab Sample I I I
| I I | |
| P | P | 1 |

B. Containment i Each Purge i Each Purge i Principal Gamma Emitters (b) | 1 x 10-4 (g)
'

Purge | Grab Sample | | H-3 1 1 x 10-6 |
| | 1 1

I I I I |
C. Unit Vents | M (c) (d) | M l Principal Gamma Emitters (b) l 1 x 10-4 (g)

| Grab Sample | | H-3 | 1 x 10-6 ;

I I I I i

(Auxiliary Bldg. Ext.)| | | . I ;
(Spent Fuel Pool | | W(f) | | t

Area Ventilation) | Continuous (e) | Charcoal | I-131 | 1 x 10 ** i
| | Sample I i !

(Cont. Bldg. | | | |
Ventilation) | | W(f) | | ,

(Radwaste Area | Continuous (e) i Particulatel Principal Gamma Emitters (b) i 1 x 10 1*
|

Ventilation) i I Sample | (I-131, Others) | |
1 1 I i

'

(Low-Level Radwaste | | M i 1
Storage Building) | Continuous (e) | Particulatel Gross alpha l 1 x 10 25 !

(HVAC Exhaust | | Sample | | t

Ventilation) | | | | t
i I Q l I L

| Continuous (e) ; Composite i Sr-89, Sr-90 | 1 x 10 22 i

l i Particulatel I i
l i Sample | |
I I I .I

-6
| | Noble Gas | Noble Gases Gross i 1 x 10
| Continuous (e) | Monitor | Beta or Gamma | (Xe-133 equiv.)

"

i I I |

>

.

i
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TABLE 4.11-2 (Continued)
|-

TABLE NOTATION

a. The Lower Limit of. Detection (LLD) is defined in Table Notation (a.) of
Table 4.11-1 of Appendix 2, Limitation 3.11.1.1.

b. The principal gamma emitters for which the LLD limitation will apply
are exclusively 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, Cs-134, Cs-137, Ce-141 and Ce-144 (or
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 should not be reported as being present at the LLD level
for that nuclide. When unusual circumstances result in LLD's higher

,

than required, the reasons shall be documented in the Radioactive |
Effluent Release Report.

c. Tritium grab samples shall be taken from the Containment Building |
ventilation exhaust at least once per 24 hours when the refueling canal
is flooded. .

d. Tritium grab samples shall be taken at least once per 7 days from the
ventilation exhaust from the spent fuel ar,ea, whenever spent fuel is in
the spent fuel pool.

e. 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 Appendix 2, Limitations 3.11.2.1, !
3.11.2.2, and 3.11.2.3.

f. Samples shall be changed at least once per 7 days and analyses shall be
completed within 48 hours after changing (or after removal from the
sampler).

g. For certain radionuclides with low garam yield or low energies, or for
certain radionuclide mixtures, it may not be possible to measure
radi~onuclides in concentrations near the LLE. Under these
circumstances, the LLD may be increased inve.sely proportional to the
magnitude of the gamma yield'(i.e., 1 x 10 /;, where I is the photon |

d

abundance expressed as a decimal fraction), but in no case shall the
LLD, as calculated in this manner for a specific radionuclide, be
greater than 30% of the MPC value specified in 10 CFR 20, Appendix D,
Table II, Column I.

,

l

|

_ _ _ _ _ _ _ ____ _
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RADIOACTIVE EFFLUENTS

DOSE - NOBLE GASES

LIMITATION
|

3.11.2.2 The dose due to noble gases released in gaseous effluents from
ANO-2 to unrestricted areas (See Figure 4-2) shall be: |

a During any calendar quarter, less than or equal to 5 mrads for
gamma radiation and less than or equal to 10 mrads for beta
radiation, and

b. During any calendar year, less than or equal to 10 mrads for
gamna radiation and less than or equal to 20 mrads for beta
radiation.

APPLICABILITY: At all times.

ACTION:

With the calculated dose from radioactive noble gases in gaseousa.
effluents exceeding any of the above limits, in lieu of any other
report, submit a Special Report pursuant to Appendix 2, Limitation
6.9.2.h within 30 days.

SURVEILLANCE LIMITATIONS

4.11.2.2 Dose Calculations. Cumulative dose contributions for noble gases
for the current calendar quarter and current calendar year shall be
determined in accordance with this manual at least once per 31 days.

|

,
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RADIOACTIVE EFFLUENTS

DOSE - IODINE-131, TRITIUM, AND RADIONUCLIDES IN PARTICULATE FORM

LIMITATION
|

3.11.2.3 The dose to a member of the public from iodine-131, from tritium,
and from all radionuclides in particulate form with half-lives greater than
8 days in gaseous effluents released from ANO-2 to unrestricted areas (see

,
Figure 4-2) shall be:

|
a. During any calendar quarter, less than or equal to 7.5 mrems to

any organ, and

b. During any calendar year, less than or equal to 15 mrems to any
organ.

APPLICABILITY: At all times.

ACTION:

With the calculated dose from the release of iodine-131, tritium,a.

and radionuclides in particulate form with half-lives greater
than 8 days, in gaseous effluents exceeding any of the above
limits, in lieu of any other report, submit a Special Report
pursuant to Appendix 2, Limitation 6.9.2.h within 30 days.

SURVEILLANCE LIMITATIONS

4.11.2.3 Dose Calculations. Cumulative dose contributions for the current
calendar quarter and current calendar year for iodine-131, tritium, and
radionuclides in particulate form with half-lives greater than 8 days shall
be determined in accordance with this manual at least once per 31 days.

|

.
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RADIOACTIVE EFFLUENTS

GASEOUS RADWASTE TREATMENT

LIMITATION |

3.11.2.4 The ventilation exhaust treatment' systems shall be us'ed to reduce
radioactive materials in gaseous waste prior to their discharge when the
projected gaseous effluent doses from ANO-2 to unrestricted areas (see
Figure 4-2) would exceed 0.625 mrad for gamma radiation and 1.25 mrad for |
beta radiation in any calendar quarter; or when the projected doses due to
iodine-131, tritium, and radionuclides in particulate form with half-lives
preater than 8 days would exceed 1.0 mrem to any organ over a calendar
quarter.

APPLICABILITY: At all times.

ACTION:

a. With gaseous waste being discharged without treatment and in
excess of the above limits, in lieu of any other report, submit
a Special Report pursuant to Appendix 2, Limitation 6.9.2.h |
within 30 days.

!
|

l

SURVEILLA4('E LIMITATIONS

4.11.2.4.1 Doses due to gaseous releases from the sice shall be projected
at least once per 31 days in accordance with this manual. |

1

I

.

i

, -r M w
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RADIOACTIVE EFFLUENTS

GASEOUS RADWASTE TREATMENT

LIMITATION |

3.11.2.5 When degasifying the reactor coolant system, the gase'us radwasteo
treatment system shall be used to reduce radioactive material in gaseous
waste prior to their discharge when the projected gaseous effluent doses
for ANO-2 to unrestricted areas (see Figure 4-2) would exceed 0.625 mrad |for gamma radiation and 1.25 mrad for beta radiation in any calendar
quarter.

APPLICABILITY: At all times.

ACTION:

a. With gaseous waste being discharged without treatment and in
excess of the above limits, in lieu of any other report, submit a
Special Report pursuant to Appendix 2, Limitation 6.4.2.h within |
30 days.

SURVEILLANCE LIMITATIONS

4.11.2.5.1 Doses due to gaseous releases from the site shall be projected
at least once per 31 days in accordance with this manual.

|

|
|

_ _ _ _ _ _ _ _ _ . _ _ _ _ _
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! RADIOACTIVE EFFLUENTS
e

: 3/4.11.3 TOTAL DOSE

LIMITATION |
t

3.11.3 The calculated doses.from the release of radioactive ma'terials in l.

"

liquid or gaseous effluents shall not exceed twice the limits of Appendix 2,
j Limitations 3.11.1.2.a, 3.11.1.2.b, 3.11.2.2.a, 3.11.2.2.b, 3.11.2.3.a, or

- 3.11.2.3.b.

APPLICABILITY : At all times. |
'

ACTION:
1

| a. With the calculated doses exceeding the above limits, prepare and {submit a Special Report pursuant to 10 CFR Part 20.405c.

| b. If the limits of 40 CFR 190 have been e'xceeded, obtain a variance
| from the Commission to permit further releases in excess of 40 CFR
| 190 limits. A variance is granted until staff action on the request
; is complete.

.

i SURVEILLANCE LIMITATIONS |
;

i 4.11.3 Dose' Calculations. Cumulative dose contributions from liquid and
~

; gaseous effluents shall be determined in accordance with Appendix 2,
| Limitations 4.11.1.2, 4.11.2.2, and 4.11.2.3, and in accordance with this manual.
t

i
!
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING |

'

3/4.12.1 MONITORING PROGRAM |

LIMITATION
| |

'

3.12.1 The radiological environmental monitoring samples shall be collected
pursuant to Table 3.12-1 and shall be analyzed pursuant to the requirements of
Table 3.12-1 and 3.12-2. The sample locations shall be shown in Table 4-1 in
this manual. |

'

APPLICABILITY: At all times.
j

ACTION:

a. With the radiological environmental monitoring program not being
conducted as specified in Table 3.12-1, prepare 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. (Deviations are permitted |
from the required sampling schedule if specimens are not ob,tainable '

due to hazardous condAtions, seasonal unavailability, or to |
malfunction of sampling equipment. If the latter, every effort shall '

be made to complete corrective action prior to the end of the next
sampling period),

b. With the level of radioactivity as the result of plant effluents in
an environmental sampling medium at one or more of the locations
specified in Table 3.12-1 exceeding the limits of Table 3.12-3 when
averaged over any calendar quarter, prepare and submit to the
Commission, within 30 days from the end of the affected quarter, a |

Special Report which includes an evaluation of any release I

conditions, environmental factors or other aspects which caused.the )
limits of Table 3.12-3 to be exceeded, and defines the actions taken j
to reduce radioactive effluents so that the potential annual dose to '

a member of the public is less than the calendar year lindts of
Appendix 2, Limitations 3.11.1.2, 3.11.2.2 and 3.11.2.3. When more |than one of the radionuclides in Table 3.12-3 are detected in the

. sampling medium, this Special Report shall be submitted if:

Concentration (1) + ' Concentration (2) + ..... 2 1.0

reporting level (1) reporting level (2)

When radionuclides other than those in Table 3.12-3 are detected and
are the result of plant effluents, this Special Report shall be
submitted if the potential annual dose to a member of the public is
equal to or greater than the calendar year limits of Appendix 2,
Limitations 3.11.1.2, 3.11.2.2 and 3.11.2.3. This Special Report is
not required if the measured level of radioactivity was not the result
of plant effluents, however, in such an event, the condition shall be
reported and described in the Annual Radiological Environmental
Operating Report. |

.
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING

LIMITATION (Continued) |

c. With milk or fresh leafy vegetable samples unavailable from any,

| of the sample locations required by Table 3.12-1, identify
| locations for obtaining replacement samples and add them to the

radiological environmental monitoring program within 30 days.
The specific locations from which samples were unavailable may
then be deleted from the monitoring program. Identify the causes
of the unavailability of samples and identify the new location (s)
for obtaining replacement samples in the next Radioactive |Effluent Release Report and also include in the report a revised
Table 4-1 reflecting the new location (s).

SURVEILLANCE LIMITATIONS
.

4.12.1 The results of analyses performed on the radiological environmental
monitoring samples shall be summarized in the Annual Radiological Environmental
Operating Report. |

|

l

.

- - , . - - , .-
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TABLE 3.12-1 ,

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway Number of Sample and Type and Frequency r

and/or Sample Sample Location * Collection Frer;uency of Analyses

1. AIRBORNE

a. Radioiodine and 5 locations. Continuous operation of Radiciodine canister.
Particulates sampler with sample Analyze at least once t

collection as required per 7 days for I-131.
by dust loading but at |
least once per 7 days. Particulate sampler. '

,

Analyze for gross beta '

radioactivity 2 24 hours
following filter change |

'Perform gamma isotopic
analysis on each sample ;

when gross beta activity is
> 10 times the mean of con-
trol sample. Perform gamma
isotopic analysis on compos- L

ite (by location) sample at
least every 92 days.

2. DIRECT RADIATION 40 locations At least once per 92 Gamma dose. At least once f
2 dosimeter per days 92 days.

[location -

1

* Sample locations are shown in Figure 4-1.
,

t

*

D

!
^

.

I
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. .

TABLE 3.12-1 (Continued)
,.

!
Exposure Pathway Number of Sampling and Type and Frequency
and/or Sample Sample Locations * Collection Frequency of Analyses

3. WATERBORNE

!
a a. Surface 2 Locations Composite ** sample Gamma isotopic analysis of

,
collected over a each sample by location.
period < 31 days. Tritium analysis of compos- j

ite sample at least once i

every 92 days.

b. Ground 2 Locations At least once per Gamma isotopic and tritium
92 days. analyses of each sample. |

c. Drinking 1 Location Monthly grab sample I-131 analysis of each
sample; i

and ,

i

Gross beta and gamma' isotopic ;

analyses of each gamma sample. '

Tritium analysis of composite
sample at least once every -

92 days.

d. Sediment from 2 Locations At least once per Gamma isotopic analysis of j

Shoreline 184 days each sample.
r

!

* Sample locations are shown in Figure 4-1. |
l

** Composite samples shall be collected by an aliquot at intervals not exceeding 24 hours.

;

-
.

: i
.
1

4

I

i
i
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TABLE 3.12-1 (Continued)

Exposure Pathway Number of Sampling'and Type and Frequen'y jc
and/or Sample Sample Locations * Collection Frequency of Analyses .

;

4. INGESTION

.a. Milk 4 Locations At least once per 31 days Gamma isotopic and I-131
when animals are on analyses of each sample.
pasture.

Ib. Fish 2 Locations One sample in season, or Gamma isotopic analysis on
at least once per 184 days edible portions.
if not seasonal. One ,

sample of each of the i

following species.
,

i

1. Catfish
2. Crappie or Bass !

c. Food Products ** 3 Locations At time of harvest. One Gamma isotopic analysis on >

sample of each of the edible portions. |

following classes of food
products:

4
.

1. Fruits !

2. Flowering Vegetable
.

'3. Tubular Vegetable

!1 Location At time of harvest. One I-131 analysis.
sample of broad leaf .

vegetation. |
t

* Sample locations are shown in Figure 4-1. g .

**If these food products are available. . !

3

5

L

o

i

!
t
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!
t

!TABLE 3.12-2
:

MAXIMUM VALUES FOR THE LOWER LIMITS OF DETECTION (LLD*) f

Airborne [
Particulate T

t

Water or gas Fish Milk Food Products Sediment [
Analyses (pCi/1) (pCi/m* ) (pCi/kg, wet) (pCi/1) (pCi/kg, wet) (pci/kg, dry) y

!
gross beta 4(b) 1 x 10-2

lH-3 1000(b) i
ItMn-54 15 130 i

t
r

Fe-59 30 260 ,

!
,

Co-58, 60 15 130
i

Zn-65 30 260 {
r

7.r-Nb 05 15 !

.

I-33) 1*(b) 7 x 10-2 1 6 0 '''
1

i
Cs-134, 137 15(10(b)), 18 1 x 10-2 130, 150 15, 18 60, 80 150,180

f'
.

Ba-La-140 15 15 i
!

*For monthly grab samples ;

a

(a) See definition of LLD in table notation of Table 4.11-1 [
(b) LLD for drinking water. T

(c) LLD for leafy vegetables. !

.

- t
t

I
t

b
i

. . h
r
[

!

!
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TABLE 3.12-3

REPORTING LEVELS FOR RADIOACTIVITY CO!!CENTRATIONS IN ENVIRONMENTAL SAMPLES

Airborne
Particulate

Water or gases Fish Milk Food Products
Analyses (pCi/1) (pCi/m' ) (pCi/kg, wet) (pCi/1) (pCi/kg, wet).

4H-3 3 x 10 '''

3Mn-54 1 x 10 3 x 10'
2 4Fe-59 4 x 10 1 x 10

3 4Co-58 1 x 10 3 x 10

3Co-60 3 x 10 1 x 10'

2 4Zn-65 3 x 10 2 x 10

2
Zr-Nb-9,5 4 x 10 m

2I-131 2 0.9 3 1 x 10

3 3Cs-134 30 10 1 x 10 60 1 x 10

3 3Cs-137 50 20 2 x 10 70 2 x 10

Ba-La-140 2 x 10 (b) 2*2
3 x 10

(a) For drinking water samples.
(b) Total for parent and daughter.

.
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RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.12.2 LAND USE CENSUS

|
LIMITATION

3.12.2 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 11 '

each of the 16 meteorological sectors within a distance of five miles.
.

APPLICABILITY: At all times.

ACTION:

a. With a land use census identifying a location (s) which yields a
calculated dose commitment due to I-131, tritium, and radionuclides |
in particulate form greater than the values currently being
calculated in Appendix 2, Limitation 4.11.2.3, subndt location
description in the Radioactive Effluent Release Report per
Appendix 2, Limitation 6.9.3.

b. With a land use census identifying a location (s) which yields a
calculated dose commitment (via the sample exposure pathway)
greater than at a location from which samples are currently being
obtained in accordance with the Appendix 2, Limitation 3.12.1,
identify the new location in the Radioactive Effluent Release
P.eport per Appendix 2, Limitation 6.9.3. The new location shall be
added to the radiological environmental monitoring program within 30
days, if possible. The sampling location having the lowest
calculated dose commitment (via the same exposure pathway) may be ,

deleted from this monitoring program after October 31 of the year I

in which this land use census was conducted.

SURVEILLANCE LIMITATIONS

4.12.2 The land use. census shall be conducted at least once per 12 months
between the dates of June 1 and October 1 by door-to-door survey, aerial
survey, or by consulting local agricultural authorities. The results of
the land use census shall be included in the Annual Radiological Environmental
Operating Report.

|
!

* Broad Leaf vegetation sampling may be performed at the site boundary in
the direction sector with the highest D/0 in lieu of the garden census.

.

;

|

t
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RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.12.3 INTERLABORATORY COMPARISON PROGRAM

LIMITATION

3.'12.3 Analyses shall be performed on radioactive materials supplied as
part of the Interlaboratory Comparison Program which has been approved by
NRC.

APPLICABILITY: At all times.
,

.

ACTION:

'

With analyses not being performed as required above, report thea.

corrective action * taken to prevent a recurrence to the, Commission
in the Annual Radiological Environmental Operating Report.

SURVEILLANCE LIMITATIONS

4.12.3 The results of analyses performed as part of the above required
Interlaboratory Comparison Program shall be included in the Annual Radiological
Environmental Operating Report.

|

4

|

i

I

1
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INSTRUMENTATION

BASES

3/4.3.3.9 RADIOACTIVE GASEOUS EFFLUENT INSTRUMENTATION

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 shall be
calculated in accordance with the procedures in this manual to ensure that |the alarm / trip will occur prior to exceeding the limits of 10 CFR Part-20.

For the radioactive gaseous effluent instrumentation surveillance
requirements, the channel functional test demonstrates that control room
alarm annunciation occurs if any of the following conditions exist:

1. The instrument indicates measured levels above the alarm / trip
setpoint.

2. Power to the detector is lost.

3. The instrument indicates a downscale failure.

For the containment purge and the waste gas holdup system noble gas
activity monitors, the channel functional test also demonstrates the
automatic isolation of the release pathway occurs if the instrument
indicates above the trip setpoint.

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

.

e
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INSTRUMENTATION
i

BASES

3.4.3.3.10 RADIOACTIVE LIQUID EFFLUENT INSTRUMENTATION

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 this manual to ensure that

|the alarm / trip will occur prior to exceeding the limits of 10 CFR Part 20.

For the radioactive liquid effluent instrumentation surveillance
requirements, the channel test demonstrates that automatic isolation of
this pathway and control room alarm annunciation occur if the instrument
indicates measured levels above the trip setpoint. The channel test
demonstrates that alarm annunciation occurs if any of the following i

conditions exist:

1. Power to the detector is lost.

2. The instrument indicates a downscale failure.
|

The initial channel calibration is performed using one or more of the
1reference standards certified by the National Institute of Standards and

Technology or using standards that have been obtained from suppliers that ,

participate in measurement assurance activities with NIST. These standards '

permit calibrating the system over its intended range of energy and measurement
range. For subsequent channel calibration,. sources that have been related to the |

initial calibration are used.
|

)
l

|
|
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3/4.11 RADIOACTIVE EFFLUENTS

BASES

3/4.11.1 LIQUID EFFLUENTS
;

3/4.11.1.1 CONCENTRATION'

This limitation is provided to ensure that the concentration of |
radioactive materials released in liquid waste effluents in unrestricted,

areas will be less than the concentration levels specified in 10 CFR Part
'

20, Appendix B, Table II, Column 2. This limit provides additional |assurance that the levels of radioactive materials in bodies of water in4

unrestricted areas w!11 result in exposures within (1) the Section II.A
design objectives of Appendix I, 10 CFR Part 50, to a member of the
public, and (2) the limits of 10 CFR Part 20.106(e) to the population. |
The concentration limit for dissolved or entrained noble gases is based,

upon the assumption that Xe-133 is the controlling radioisotope and its
! MFC in air (submersion) was converted to an equivalent concentration in
; water using the methods described in International Commission on

Radiological Protection (ICRP) Publication 2.
,

3/4.11.1.2 DOSE

This limitation provides assurance that releases of liquid effluents will J
result in concentrations below the limits of 10 CFR 20. The limitation provides

,

the required operating flexibility and at the same time assures that the :

Irelease of radioactive material in liquid effluents will be kept "as low *

as is reasonably achievable." The equations specified in this manual for |
.

calculating the doses due to the actual release rates of radioactive
materials in liquid effluents are consistent with the methodology provided I3

i 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 1.113, " Estimating Aquatic Dispersion of Effluents from
| Accidental and Routine Reactor Releases for the Purpose of Implementing

Appendix I", April 1977.

3/4.11.1.3 LIQUID RADWASTE TREATMENT-

The requirement that the appropriate portions of this system be used,
when specified, provides assurance that the releases of radioactive
materials in liquid effluents will be kept "as low as is reasonably

j achievable." The specified limits 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 II.A

} of Appendix I, 10 CFR Part 50, for liquid effluents.

f|
The values of 0.18 mrem and 0.625 mrem are approximately 25% of the |

yearly design objectives on a quarterly basis. The yearly design
] objectives are given in 10 CFR 50, Appendix I, Section II.
i

a
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BASES.

3/4.11.2 GASEOUS EFFLUENTS

3/4.11.2.1 DOSE RATE

This limitation is provided to ensure that the dose at any time in |
unrestricted areas from gaseous effluents from all units on the site will
be within the limits of 10 CFR Part 20.105(b). This limitation applies |
to the release of gaseous effluents from all reactors at the site.

3/4.11.2.2 DOSE-NOBLE GASES

This limitation is provided to implement the requirements of |
Sections II.B, III.A, and IV.A of Appendix I, 10 CFR Part 50. The
Limiting Condition for Operation implements the guides set forth in
Section II.B of Appendix I. The action statements provide the required
operating flexibility and at the same time implement the guides set forth
in Section IV.A of Appendix I to assure that the releases of radioactive
material in gaseous effluents will be kept "as low as is reasonably
achievable." The Surveillance Limitations implement the requirements in |
Section III.A of Appendix I that conformance with the guides of Appendix I
be shown by calculational procedures based on models and data such that
the actual exposure of a member of the public through appropriate pathways
is unlikely to be substantially underestimated. The dose calculations
established in this manual 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,
" 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. The equations in this manual provided for determining the air | ,

doses at and beyond the site boundary are based upon the historical average I
atmospheric conditions. |

_
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BASES

3/4.11.2.3 DOSE - IODINE-131, TRITIUM, AND RADIONUCLIDES IN
PARTICULATE FORM

,This limitation is provided to implement the requirements of
|

Sections II.C, III.A, and IV.A of Appendix I, 10 CFR Part 50. The I

Limiting Conditions for Operation are the guides set forth in Section II.C
of Appendix I. The action statements provide the required operating
flexibility and at the same time implement the guides set forth in Section
IV.A of Appendix I to assure that the releases of radioactive materials in
gaseous effluents will be kept "as low as is reasonably achievable". The
calculational methods in this manual specified in the Surveillance Limitations

|implement the requirements in Section III.A of Appendix I that conformance
with the guides of Appendix I be shown by calculational procedures based
on models and data, such that the actual exposure of a member of the
public through appropriate pathways is unlikely to be substantially
underestimated. The calculational methods in this manual for calculating the |
doses due to the actual release rates of the subject materials are consistent
with the methodology provided in Regulatory Guide 1.109, " 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 conditions. The release rate
limitations for iodine-131, tritium, cnd radionuclides in particulate |form with half-lives greater than C days are dependent on the existing
radionuclide pathways to man in the areas at or beyond the site boundary.
The pathways that were examined in the development of these calculations
were: 1) individual inhalation of airborne radionuclides, 2) deposition of
radionuclides onto green leafy vegetation with subsequent consumption by
man, 3) deposition onto grassy areas where milk animals and meat producing
animals graze with consumption of the milk and meat by nan, and
4) deposition on the ground with subsequent exposure of man.

3/4.11.2.4 and 5 GASEOUS ^RADWASTE TREATMENT

The requirement that the appropriate portions of 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
reasonably achievable". This limitation 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 II.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 II.C of Appendix I, 10
CFR Part 50, for gaseous effluents. This limitation applies to gaseous

|radwaste from ANO-2.
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3/4.11.3 TOTAL DOSE

This limitation is provided to meet the dose limits.of 40 CFB |
Part 190 that have now been incorporated into 10 CFR Part 20 by 46 FR

! 18525. The limitation 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 I

sites containing up to four reactors, it is highly unlikely that the -

resultant dose to a member of the public will exceed the dose limits'of 40 1

,

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 limiting the annual dose to a member of the |
public to within the 40 CFR Part 190 limits. For the purposes of the
Special Re; art, it may be assumed that the dose conadtment to the member
of the pui-2c from other uranium fuel cycle sources is negligible, with i
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 acccrdance with the
provision 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 limits in 10 CFR
|Part 20, as addressed in Appendix 2, Limitations 3.11.1 and 3.11.2. An

individual is not considered a me:ter 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.

|
|

1
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING

BASES .

3/4.12.1 MONITORING PROGRAM

The radiological monitoring program required by this limitation |
'

provides measurements of radiation and of radioactive materials in those
exposure pathways and for those radionuclides which lead to the highest i

potential radiation exposures of individuals resulting from the station
,

operation. This monitoring program thereby supplements the radiological
effluents monitoring program by verifying that the measurable
concentrations of radioactive materials and levels of radiation are not
higher than expected on the basis of the effluent measurements and modeling
of the environmental exposure pathways. The initially specified monitoring
program will be effective for at least the first three years of commercial
operati~on. Following this period, program changes may be initiated based
on operational experience.

The detection capabilities required by Table 3.12-2 are
state of the art for routine environmental measurements in industrial |
laboratories. The LLDs for drinking water meet the requirements of 40 CFR
141.

3/4.12.2 LAND USE CENSUS

This limitation is provided to ensure that changes in the use of
|

unrestricted areas are identified and that modifications to the monitoring
program are made if required by the results of this census. 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 pathway via leafy vegetables
will be identified and monitored since a garden of this size is the ndnimum
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 assumpuions were used: 1) that 20% of

. the garden was used for' growing broad leaf vegetation ( i . e '. , similar to
lettuce and cabbage), and (2) a vegetation yield of 2 kg/ square meter.

.

3/4.12.3 INTERLABORATORY COMPARISON PROGRAM

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

<
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LIMITATION

6.8.4 The following program shall be established, implemented, and
maintained:

a. Radioactive Effluent Controls Program

(Refer to Unit 2 Technical Specification 6.8.4.a.)

b. Radiological Environmental Monitoring Program
'

A program shall be provided to monitor the radiation
and radionuclides in the environs of the plant. The
program shall provide (1) representative , measurements
of radioactivity in the highest potential exposure
pathways, and (2) verification of the accuracy of the effluent
monitoring program and modeling of environmental exposure
pathways. The program shall (1) be contained in
this manual, (2) conform to the guidance of Appendix I to
10 CFR Part 50, and (3) include the following:

1) Monitoring, sampling, analysis, and reporting of
radiation and radionuclides in the environment in
accordance with the methodology and parameters in
this manual,

2) A La.nd Use Census.to ensure that changes in the
use of areas at and beyond the site boundary are
identified and that modifications to the monitoring
program are made if required by the results of this
census,

3) Participation in an Interlaboratory Comparison
Program to ensure that independent checks on the
precision and accuracy of the measurements of
radioactive materials in environmental sample
matrices are performed as part of the quality
assurance program for environmental.monito, ring.

,
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SPECIAL REPORTS *

'
6.9.2 Special reports shall.be submitted to the Administrator of the
Regional Office within the time period specified for each report. These i

reports shall be submitted covering the activities identified below pursuant
to the requirements of the applicable reference limitation.

h. Radioactive Effluants; Appendix 2, Limitations 3.11.1'.1, 3.11.1.2,
3.11.1.3, 3.11.2.2, 3.11.2.3, 3.11.2.4, 3.11.2.5, and 3.11.3.

This report shall include the.following:

1) Description of occurrence.

2) Identify the cause(s) for exceeding the limit (s)

3) Explain corrective action (s) taken to mitigate occurrence.

4) Define action (s) taken to prevent recurrence.

5) Summary of consequence (s) of occurrence.

6) Describe levels exceeding 40 CFR 190 in accordance with
10 CFR 20.405(c). -

1. Radiological Environmental Monitoring Sample Analysis;
Appendix 2, Limitation 3.12.1.

Unplanned Offsite Release during one hour period of 1) more thanm.
1 curie of radioactive material in liquid effluents, 2) more
than 150 curies of noble gas in gaseous effluents, or 3) more
than 0.05 curies of radiciodine in gaseous effluents. This
report shall be submitted within 30 days of the occurrence of
the event and shall include the following information:

1. Description of the occurrence. -

2. Identify the cause(s) of exceeding the limit (s).
,

!

3. Explain corrective action (s) taken to mitigate occurrence.

!
4. Define action (s) taken to prevent. recurrence.

5. Summary of the consequence (s) of occurrence.

!

r-
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! LIMITATION.

i

RADIOACTIVF. EFFLUENT RELEASE REPORT *

6.9.3 The Radioactive Effluent Release Report shall be in accordance with Unit 2
Technical Speciffcation 6.9.3. The-Radioactive Effluent Release Report covering
the operation of .he unit during the calendar year shall be submitted annually.
The report must be submitted as specified in 10 CFR 50.4, and the time between
submission of repor *.s must be no longer than 12 months.

6.9.3.1 The Radioactive Effluent Release Report shall include a summary of the
quantities of radioa :tive liquid and gaseous ef fluents and solid waste released
from the unit. The fata will be summarized following the format of Regulatory |
Guide 1.21, Revisior 1.

6.9.3.2 Any changes in the ODCM and PCP shall be included in the Radioactive
Effluent Release Report for the period in which the change (s) was made effective.
(Refer to Unit 2 Technical Specification 6.14.c for potential reporting
requirements.)

6.9.3.3 The Radioactive Effluent R'elease Report shall include the following |
information for all unplanned releases to unrestricted areas of radioactive
materials in gaseous and liquid effluents:

1. Description of the occurrence.

2. Identify the cause(s) for exceeding the limit (s).

3. Explain corrective actions taken to mitigate occurrence.

4. Define action (s) taken to prevent recurrence.

5. Summary of consequence (s) of occurrence.

6.9.3.4 The Radioactive Effluent Release Report shall contain:
|

1. A summary of the hourly meteorological data collected over the
previous calendar year. In lieu of including this summary in
the report, the data may be retained by the licensee for NRC
review and noted as such in the report.

2. A summary of radiation doses due to radiological effluent during
the previous calendar year calculated in accordance with the
methodology specified in this manual. | 1

|

3. The radiation dose to members of the public due to their
activities inside the site boundary. This calculated dose shall
include only those dose contributions directly attributed to
operation of the unit and shall be compared to the limits
specified in 40 CFR 190.

*A single submittal may be made for ANO. The submittal should combine those
sections that are common to both units. The submittal shall specify the releases
of radioactive material from each unit.

i

|
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LIMITATION

6.9.3.5 The Radioactive Effluent Release Report shall contain a description
of Itcensee initiated major changes to the radioactive waste systems (liquid,
gaseous and solid) during the, previous calendar year.*

*This information may be included.in the periodic SAR update in lieu of |inclusion in this report.

l

I
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ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT *

6.'9.4 The Annual Radiological Environmental Operating Report shall.be in
accordance with Unit 2 Technical Specification 6.9.4. The Annual Radiological
Environmental Operating Report covering the operation of the unit during the
previous calendar year shall be submitted prior to May 15 of year. |

The Annual Radiological Environmental Operating Report shall -a.

include summaries, interpretations, and an analysis of trends of
the results of the radiological environmental monitoring program
for the reporting period. If harmful effects or evidence of
irreversible damage are detected by the monitoring, the report
shall provide an analysis of the problem and a planned course of
action to alleviate the problem,

b. The Annual Radiological Environmental Operating Report shall |include summarized and tabulated results of all radiological
environmental samples and of all environmental radiation
measurements required by this manual taken during the
reporting period. In the event that some results are not
available for inclusion with the report, the report shall be
submitted noting and explaining the reasons for the missing
results. If the missing data becomes available, it shall be |
submitted as soon as possible in a supplementary report..

The Annual Radiological Environmental Operating Report shall alsoc.

include the following: a summary description of the. radiological
environmental monitoring program, a map of all sampling locations
keyed to a table giving distances and directions from the reactor
buildings; the results of the Land Use Census required by
Appendix 2, Limitation 3.12.2; and the results of the
Interlaboratory Comparison Program participation required by
Appendix 2, Limitation 3.12.3.

*A single submittal may be made for ANO. The submittal should combine those
sections that are common to both units.


