ENCLOSURE 3

OFFSITE DOSE CALCULATION MANUAL

The Offsite Dose Calculation Manual for the Monticello Nuclear Generating Plant is comprised of
the following documents:

Document Number Title . Revision
ODCM-Index Index 4
ODCM-01.01 Introduction 5
ODCM-02.01 Liquid Effluents 10
ODCM-03.01 Gaseous Effluents : 11
ODCM-04.01 Liquid Effluent Calculations 2
ODCM-05.01 Gaseous Effluent Calculations 7
ODCM-06.01 Dose From All Uranium Fuel Cycle Sources 3
ODCM-07.01 Radiological Environmental Monitoring Program 21
ODCM-08.01 Reporting Requirements 8
ODCM-APP-A Appendix A 1
ODCM-APP-B Appendix B 2
ODCM-APP-C Appendix C 0
ODCM-HISTORY ODCM History 0

272 pages follow
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1.0 RECORD OF REVISION

Revision No.

1

l/plr

Date

December - 1998

October - 2000

January - 2004

June - 2005

March - 2008

Reason for Revision

Corrected typo in reference to
10CFR50.36a on page 2, paragraph 1.

Incorporated Tech Spec 6.8.A.1, 6.8.A.2,
and 6.8.A.3 relating to ODCM control and

-the relocated definitions into document.

Changed definition of “Member of the
Public” to the new 10CFR20 definition.

Incorporated changes made during the
conversion of the Current Technical
Specifications to the Improved ,Jechnical
Specifications. This includes dual step
annotation.

Added reference to ISFSI and
10CFR72.104. Removed references to
CTS. Revised 2.4.1 to include the 30 day
reporting requirement if any of the controls
are exceeded.
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21

2.2

QDCM Description and Control

211

212

213

In accordance with Tech Spec 5.5.1.a., the ODCM contains the
methodology and parameters used in the calculation of off-site 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.

In accordance with Tech Spec 5.5.1.b., the ODCM also contains the
radioactive effluent controls and radiological environmental monitoring
activities and descriptions of the information that should be included in
the Radiological Environmental Operating Program report and
Radioactive Effluent Release reports required by 10CFR50, Appendix I,

and 10CFR50.36a.
»

The ODCM also contains the controls for direct radiation for the plant
ISFSI IAW 10CFR72.104.

Licensee Initiated Changes to the ODCM

2.21

222

223

In accordance with Tech Spec 5.5.1.c., licensee initiated changes to the
ODCM SHALL be documented and records of review performed
SHALL be retained. This documentation SHALL contain:

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

B. A determination that the change(s) maintain the levels of
radioactive effluent control required by 10CFR20.1302,
40CFR190, 10CFR50.36a, 10CFR72.104, and 10CFR50,
Appendix |, and not adversely impact the accuracy or reliability of
effluent, dose, or setpoint calculations.

Changes SHALL become effective after review and approval by the
Plant Manager.

Changes 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 indicate
the date (i.e., month and year) the change was implemented.
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Definitions

2.3.1

232

233

234

235

236

237

Abnormal Release

An unplanned or uncontrolled release of radioactive material from the
plant or a gaseous release where the effluent release rate significantly
exceeds an established normal release rate. A release which results

from procedural or equipment inadequacies, or personnel errors, that

could indicate a deficiency.

Action

ACTION SHALL be that part of a control which prescribes required
actions to be taken under designated conditions within specified
completion times.

Batch Release

)

A BATCH RELEASE is a discharge of liquid or gaseous radioactive
effluent of a discrete volume. Prior to sampling for analysis, each batch
SHALL be isolated and thoroughly mixed to assure representative
sampling.

Instrument Calibration

An instrument calibration means the adjustment of an instrument signal
output so that it corresponds, within acceptable range, accuracy, and
response time to a known value(s) of the parameter which the
instrument monitors. Calibration SHALL encompass the entire
instrument including actuation, alarm or trip. :

Sensor Check

A qualitative determination of operability by observation of sensor
behavior during operation. This determination SHALL include, where
possible, comparison with other independent sensor measuring the
same variable.

Instrument Functional Test

An instrument functional test means the injection of a simulated signal
into the primary sensor to verify proper instrument channel response,
alarm, and/or initiating action.

Composite Sample

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 empioyed results in a specimen which is
representative of the liquids released.
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23.8

'2.3.9

2.3.10

23.11

2.3.12

Dose Equivalént 1-131

DOSE EQUIVALENT I-131 SHALL be that concentration of 1-131
(uCi/gram) that alone would produce the same thyroid dose as the
quantity and isotopic mixture of 1-131, 1-132, I-133, 1-134 and 1-135
actually present. The thyroid dose conversion factors used for this
calculation SHALL be those listed in Table Il of TID-14844, “Calculation
of Distance Factors for Power and Test Reactor Sites” or in NRC
Regulatory Guide 1.109, Revision 1, October 1977.

Exclusion Area Boundary

The EXCLUSION AREA BOUNDARY is the same as the Site Boundary
described in ODCM-03.01 Figure 1. The EXCLUSION AREA is the
area encompassed by the EXCLUSION AREA BOUNDARY.

Offgas Treatment System

The OFFGAS TREATMENT SYSTEM SHALL be any system designed
and installed to reduce radioactive effluents by collecting primary
coolant system offgas from the primary system and providing for delay
or holdup for the purpose of reducing the total radioactivity prior to
release to the environment.

Liguid Radwaste Treatrhent System

The LIQUID RADWASTE TREATMENT SYSTEM SHALL be any
system designed and installed to reduce radioactive effluents by holdup
or collecting radioactive materials by means of filtering, evaporation, ion
exchange or chemical reaction for the purpose of reducing the total
radioactivity prior to release to the environment.

Long Term Release

“Long-term” refers to releases that are generally continuous and stable
in release rate with some anticipated variation (i.e., <60%, based on a
running monthly average) in release rate, such as is experienced in
normal ventilation system effluents at nuclear power plants.
Determination of doses due to long-term releases should use the
historical annual average relative concentration (x/Q) based on
meteorological data summarized, as recommended in Regulatory Guide
1.111.
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2.3.13

2.3.14

23.15

2.3.16

- 2317

2.3.18

2.3.19

Member Of The Public

MEMBER OF THE PUBLIC is any individual except when that individual
is receiving an occupational dose.

Operable - Operability

As defined in the Technical Specifications.

Purge - Purging

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

Radiological Environmental Monitoring Program (REMP)

The RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM is
established for monitoring the radiation and radionuclides in the
environs of the plant. The program SHALL provide representative
measurements of radioactivity in the highest potential exposure
pathways and verification of the accuracy of potential exposure
pathways and verification of the accuracy of the effluent monitoring
program and modeling of the environmental exposure pathways.

Short Term Release

“Short-term” refers to releases that are intermittent in radionuclide
concentrations or flow, such as releases from drywell purges and
systems or components with infrequent use. Short-term releases may
be due to operational variations which result in radioactive releases
greater than 50% of the releases normally considered as long-term.
Short-term releases from these sources during normal operation,
including anticipated operational occurrences, are defined as those
which occur for a total of 500 hours or less in a calendar year but not
more than 150 hours in any quarter.

Site Boundary

Means a line within which the land is owned, leased, or otherwise
controlled by the licensee. The site boundary for liquid releases of
radioactive material is defined in ODCM-02.01 (LIQUID EFFLUENT),
Figure 1. The site boundary for gaseous releases of radioactive
material is defined in ODCM-03.01 (GASEOUS EFFLUENTS), Figure 1.

Source Check

A SOURCE CHECK SHALL be the qualitétive assessment of channel
response when the channel sensor is exposed to a radioactive source.
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- 2.3.20

2.3.21

2.3.22

Unrestricted Area

An UNRESTRICTED AREA means any area at or beyond the site
boundary to which access is not controlled by the licensee for purposes
of protection of individuals from exposure to radiation and radioactive
materials or any area within the site boundary used for residential
quarters or industrial, commercial, institutional and/or recreational
purposes. '

Uranium Fuel Cycle

The URANIUM FUEL CYCLE is defined in 40CFR Part 190.02(b) as:
“The operation of milling of uranium ore, chemical conversion of
uranium, isotopic enrichment of uranium, fabrication of uranium fuel,
generation of electricity by a light-water-cooled nuclear power plant
using uranium fuel, and reprocessing of spent uranium fuel, to the
extent that these directly support the production of electrical power for
public use utilizing nuclear energy, but excludes mining operations,
operations at waste disposal sites, transportation of any radioactive

“material in support of these operations, and the use of recovered

non-uranium special nuclear and by-product materials from the cycle.”

Venting

VENTING SHALL be the controlled process of discharging air or gas
from a confinement to maintain temperature, pressure, humidity,
concentration or other operating condition, in such a manner that
replacement air or gas is NOT provided or required.
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241 Controls

A.

Compliance with the controls contained within ODCM-02.01,
ODCM-03.01 and ODCM-06.01 is required during the conditions
specified. Upon failure to meet the control, the associated
ACTION requirements SHALL be met.

Noncompliance with a control SHALL exist when the
requirements of the Control and associated ACTION
requirements are not met within the specified time interval. If the
Control is restored prior to expiration of the specified time
interval, completion of the ACTION requirements is not required.

With the calculated dose from the release of radioactive
materials in liquid or gaseous effluents exceeding any of the
limits of Controls ODCM-02.01 Section 2.2.1, ODCM-03.01
Section 2.2.1, or ODCM 03.01 Section 2.3.1, prepare and submit
within 30 days a special report to the Commission which includes
the following:

1. Identifies the cause(s) for exceeding the limit(s) and
defines the corrective action(s) that has been taken to
reduce the release(s).

2. Lists the proposed corrective action(s) to be taken to

assure that subsequent releases will be in compliance with
the limits.

Noncompliance with a CONTROL and associated ACTION, or a
Surveillance Requirement SHALL be documented in the annual
“Radioactive Effluent Release Report” covering the period of the
noncompliance. Documentation of a noncompliance SHALL
identify the cause of the noncompliance, define the corrective
actions taken to correct the noncompliance, and a description of
actions taken to prevent recurrence.

242 Surveillance Requirements

A.

Surveillance Requirements SHALL be met during the conditions
specified for individual controls unless otherwise stated in an
individual Surveillance Requirement.

Each Surveillance Requirement SHALL be performed within the
specified time interval with the following exceptions:

1. Specified time intervals between tests may be adjusted
plus 25% to accommodate normal test schedules.
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Failure to perform a Surveillance Requirement within the allowed
surveillance interval, defined by Control B, SHALL constitute
noncompliance with the OPERABILITY requirements for a
Control for operation. The time limits of the ACTION
requirements are applicable at the time it is identified that a
Surveillance Requirement has not been performed. The
ACTION requirements may be delayed for up to 24 hours to
permit the completion of the surveillance when the allowable
outage time limits of the ACTION requirements are less than 24
hours. Surveillance Requirements do not have to be performed
on inoperable equipment.
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OFFSITE DOSE CALCULATION MANUAL - TABLE OF CONTENTS
SECTION | '
1.0 RECORD OF REVISION . ... . i e e
2.0 LIQUID EFFLUENTS ... ...
21 Concentration . ......... .. ..
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2.3  Liquid Radwaste Treatment Systems ...................covviein...
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Requirements . ... .. .. .. . . e
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1

Date

December - 1998

October - 2000

September - 2002

December - 2002

August - 2005

February - 2006

April - 2008

Reason for Revision

Corrected reference to Table 2.1-1 from
2.1.2.

Incorporated Radiological Effluents Tech
Specs section 3.8.A and 4.8.A. into
document.

Revised Actions 2.2.3 and 2.3.3 to
standardize documentation and reporting.

Table numbering was restarted to reflect 1,
2 and 3 verses 3, 4 and 5 throughout the
document.

Incorporated changes made during the
conversion of the Current Technical
Specifications to the Improved Technical
Specifications. This includes dual step
annotation.

This change is being submitted per GAR
01012990. There are no additional
changes to the procedures. This revision is
being issued to allow PORC review of
changes made in revision 5. Revision bars
for revision 5 are maintained for review
purposes.

Removed references to CTS. Added 30
day reporting requirement to 2.3.3.A.

Removed duplicate paragraph from Bases
section 2.5.1.D. Moved paragraph from
251D.t0251A. '
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Revision No. Date Reason for Revision
8 September - 2008 Included frequencies for Flow Instrument

Channel Checks in Table 1 IAW NUREG
1302 (Offsite Dose Calculation Manual
Guidance) Table 4.3-8.

Revised the frequency of Service Water
and Discharge Canal grab samples in
Table 3 from every 8 hours to 12 hours IAW
NUREG 1302 (Offsite Dose Calculation
Manual Guidance). Table 3.3-12 Action 37.

Created a separate reference to the

Service Water Flow Monitor in Table 3 to

clarify that only when the Radioactivity

Monitor is inoperable that grab samples are
’ required. '

9 March - 2009 In Table 3, removed asterisk after “Service
Water Discharge Pipe Sampie Pump Flow
Monitor”. The asterisk indicates monitor
provided with automatic alarm; this alarm
was removed by EC-13285.

10 February — 2010 In Table 3, removed the column for “Service
Water Discharge Pipe Sample Pump Flow
Monitor.” The requirement for a daily
Channel Check is listed in Table 1, which is
in accordance with NUREG 1302 (Offsite
Dose Calculation Manual Guidance) Table
4.3-8. The Channel Check requirement is
satisfied by the completion of 0000-J
OPERATIONS DAILY LOG-PART J
OUTPLANT.
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211

2.1.2

213

214
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Controls

A

In accordance with Tech Spec 5.5.3.a, 5.5.3.b, and 5.5.3.c, the
concentration of liquid radioactive material released from the site
(Figure 1) SHALL be limited to ten times the concentration
values specified in Appendix B, Table 2, Column 2 of
10CFR20.1001-20.2402 for radionuclides other than dissolved or
entrained noble gases. For dissolved or. entralned noble gases,
the concentration SHALL be limited to 2 x 10 uCi/ml total
activity.

Applicability

At all times.

Action

A

D.

When the concentration of radioactive material in liquid released
from the site exceeds the above limits, immediately restore the .
concentration within acceptable limits.

Radioactive material in liquid effluent released from the site
SHALL be continuously monitored in accordance with Table 3.

The liquid effluent monitors having provisions for automatic
alarms as listed in Table 3 SHALL be used to limit the
concentration of radioactive material released at any time from
the site to the values given in 2.1.1.A. Setpoints SHALL be
determined in accordance with the methods in Section 4.0 of the
ODCM.

Report all deviations in the Annual Radioactive Effluent Release
Report. _

Surveillance Requirements

A.

Radioactive liquid wastes SHALL be sampled and analyzed
according to the sampling and analysis program of Table 2.

The results of radioactive analysis SHALL be used in
accordance with the methods of the ODCM to assure that the
concentrations at the point of release are maintained within the
limits of Control 2.1.1.A.

Liquid effluent monitoring instrumentation surveillance SHALL be
performed as required by Table 1.
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221 Controls

A. In accordance with Tech Spec 5.5.3.a, 5.5.3.¢, 5.5.3.d, and
5.5.3.e, the dose or dose commitment to a MEMBER OF THE
PUBLIC from radioactive material in liquid effluents released from
the site SHALL be limited to the following values:

1. During any calendar quarter to <1.5 mrem to the total
body and to <5 mrem to any organ, and

2. During any calendar year to <3 mrem to the total body
and to =10 mrem to any organ.

222 Applicability
At all times.
223 Action

A. With the calculated dose from the release of radioactive
materials in liquid effluents exceeding any of the above limits,
document and report IAW ODCM-01.01, Section 2.4.1.C.

224 Surveillance Requirements

A. Cumulative dose contributions for the current calendar quarter
and current calendar year SHALL be determined monthly in
accordance with the ODCM. '

2.3 Liquid Radwaste Treatment Systems

2.31 Controls

A. In accordance with Tech Spec 5.5.3.a, 5.5.3.c, and 5.5.3.f, 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 liquid effluent
from the site would exceed 0.06 mrem to the whole body or 0.2
mrem to any organ when averaged over one month.

2.3.2  Applicability

At all times.

I/kab
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2.4

233

234

Action

A. With radioactive liquid waste being discharged without treatment
and in excess of the above limits, prepare and submit within 30
days a special report to the commission which includes the

- following:

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

2. Action(s) taken to restore the inoperable equipment to
OPERABLE status.

3. Summary description of section(s) taken to prevent a

recurrence. R

Surveillance Requirements

A. Doses due to liquid releases SHALL be projected at least once
each month in accordance with the ODCM.

Liquid Holdup Tanks

241

242

243

244

Controls

A. In accordance with Tech Spec 5.5.7.c, the quantity of radioactive
material contained in each outside temporary tank SHALL be
limited to < 10 curies, excluding tritium and dissolved or
entrained gases.

Applicability

At all times.

Action

A. With the quantity of radioactive material contained in any outside
temporary tank exceeding the limit in 2.4.1.A. above, immediately

suspend all additions of radioactive material to the tank and
within 48 hours reduce the tank contents to within the limit.

Surveillance Requirements

A. The quantity of radioactive material contained in each outside
temporary tank SHALL be determined to be within the limit in
2.4.1.A. by analyzing a representative sample of the tank’s
contents at least weekly when radioactive materlals are being
added to the tank.
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Bases

251 Liquid Effluents

A

Concentration

Control 2.1.1.A. is provided to ensure that the concentration of
radioactive materials released in liquid waste effluents to
Unrestricted Areas will be less than 10 times the concentration
values specified in Appendix B, Table 2, Column 2 to
10CFR20.1001-20.2402. The control provides operational
flexibility for releasing liquid effluents in concentrations to follow
the Section I.A and |1.C design objectives of Appendix | to
10CFR Part 50. This limitation provides reasonable assurance
that the levels of radioactive materials in bodies of water in
Unrestricted Areas will result in exposures within (1) the Section
II.A design objectives of Appendix |, 10CFR Part 50, to a Member
of the Public and (2) restrictions authorized by’ 10CFR20. 1301(e).
The concentration limit for the dissolved or entrained noble gases
is based upon the assumption that Xe-135 is the controlling
radionuclide and its effluent concentration in air (submersion)
was converted to an equivalent concentration in water. This
control does not affect the requirement to comply with the annual
limitations of 10CFR20.1301(a).

Surveillance requirements for continuous liquid release points
are not provided since all Monticello releases are “batch” type
releases.

Dose

Control 2.2.1.A. is provided to implement the requirements of
Sections LA, IIl.A and IV.A of Appendix |, 10CFR Part 50. Action
required by Control 2.2.1 provides the required operating
flexibility and at the same time implements the guides set forth in
Section IV.A of Appendix | to assure that the releases of
radioactive material in liquid effluents will be kept “as low as is
reasonably achievable”. Considering that the nearest drinking
water supply using the receiving water is 33 river miles
downstream, there is reasonable assurance that the operation of
the facility will not result in radionuclide concentrations in the
finished drinking water that are in excess of the requirements of
40CFR141.
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The dose calculations in the ODCM implement the requirements
in Section Ill.A of Appendix | that conformance with the guides of
Appendix | be shown by calculational procedures based on
models and data such that the actual exposure of an individual
through appropriate pathways is unlikely to be substantially
underestimated. The equations specified in the ODCM for
calculating the doses due to the actual release rates of
radioactive materials in liquid effluents will be consistent with the
methodology provided in Reguiatory Guide 1.109, “Calculation of
Annual Doses to Man from Routine Releases of Reactor
Effluents for the Purpose of Evaluating Compliance with
10CFR50, 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 |, Revision 1,” April 1977. NUREG-0133,
October 1978 provides methods for dose calculations consistent
with Regulatory Guides 1.109 and 1.113.

_ ]
Liquid Radwaste Treatment Systems

Control 2.3.1.A. provides assurance that the liquid radwaste
treatment system will be available for use whenever liquid
effluents require treatment prior to release to the environment.
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”. This control implements the
requirements of 10CFR Part 50.36a, General Design Criterion 60
of Appendix A to 10CFR Part 50 and design objective Section
I1.D of Appendix | to 10CFR Part 50. 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 Il.A of Appendix I, 10CFR Part 50, for

liquid effluents.

The radioactive liquid effluent monitoring 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 Setpoint for these

instruments SHALL be calculated and adjusted in accordance
with the methodologies and parameters in the ODCM to ensure
that the alarm/trip will occur prior to exceeding the limits of
10CFR Part 20. The OPERABILITY and use of this
instrumentation is consistent with the requirements of General
Design Criteria 60, 63, and 64 of Appendix A to 10CFR Part 50.
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Liquid Holdup Tanks

Restrictions on the quantity of radioactive liquid material
contained in tanks are required only for temporary tanks. All
exterior permanent tanks are diked to prevent release of their .
contents in the event of leakage. Restricting the quantity of
radioactive material contained in the specified tanks provides
assurance that in the event of an uncontrolled release of the
tanks contents, the resulting concentrations would be less than
the values given in Appendix. B, Table 2, Column 2, to
10CFR20.1001-20.2402 at the nearest potable water supply and
the nearest surface water supply in an unrestricted area.
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Table 1 Radioactive Liquid Effluent Monitoring Instrumentation Surveillance Requirements
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Table 2 Radioactive Liquid Waste Sampling And Analysis Program (cont’d)
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