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Docket No. 50-320

Dr. Robert L. Long

Director, Corporate Services/
Director, TMI-2

GPU Nuclear Corporation

Post Office Box 480

Middletown, Pennsylvania 17057

Dear Dr. Long:

SUBJECT: PROPOSED POSSESSION ONLY LICENSE, PROPOSED TECHNICAL SPECIFICATIONS,
AND SUPPORTING SAFETY EVALUATION FOR POST DEFUELING MONITORED
STORAGE AT THREE MILE ISLAND UNIT 2

The staff has completed its review of your August 16, 1988, submittal, through
Amendment 15, that requests a possession only license and extensive changes to
the technical specifications for Three Mile Island Unit 2 (TM1-2).

Enclosure 1 is a copy of the proposed possession only license for TMI-2. The
proposed possession only license (POL) has an expiration date of November 4,
2009. In your Amendment 14 to the Post-Defueling Monitored Storage (PDMS)
license amendment request dated August 16, 1988, you requested that the POL
expiration date be changed to April 19, 2014, almost five years after the
current license expiration date. The staff treated your request for a license
extension as a licensing action separate from the issuance of the POL and will
process the license extension amendment request after the issuance of the POL.

Enclosure « is a copy of the proposed Technical Specifications for PDMS. The
staff has reissued the entire Technical Specifications. As requested in your
August 16, 1988, submittal, as amended, the current Appendix A Technical
Specifications have been extensively revised. Additionally, you requested
that the Appendix B Technical Specifications and the Recovery Operations Plan
be eliminated. The remaining requirements from these two documents have been
placed in the proposed Technical Specifications for PDMS.
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Dr. Robert L. Long = Februarv 20, 1992

Enclosure 3 is the staff’s Safety Evaluation (SE) for the proposed license
amendment. The SE is supplemented with an appendix entitled "Technical
Evaluation of TMI-2 Post-Defueling Monitored Storage." The SE provides a
description of the proposed change to the current license and an explanation
as to why the staff finds the proposed change acceptable. The Technical
Evaluation Report (TER), attached as an appendix to the SE, provides:

(1) additional technical justification for some of the changes to the
technical specifications, (2) the prerequisites for entry intc PDMS,

(3) descriptions of current plant conditions, (4) descriptions of structures,
systems, and components that must be preserved during PDMS to provide
reasonable assurance that the facility can be maintained in a defueled
condition without undo risk to the health and safety of the public, and

(5) identification of commitments made in your Post-Defueling Monitored
Storage Safety Analysis Report (PDMS SAR) as amended.

Enclosure 4 is a copy of an Environmental Assessment prepared by the staff to
assess the continued validity of the Final Supplement 3 to the Programmatic
Environmental Impact Statement dealing with Post-Defueling Monitored Storage
and Subsequent Cleanup issued in August 1989. The staff finds that the
August 1989 assessment is still valid.

Since August 16, 1988, you have submitted requests for several additional
amendments to the Technical Specifications. In some cases, these requests
have been granted. The staff has not yet acted on Technical Specifications
Change Requests (TSCR) 66 and 68, dated October 10, 1989, and August 1, 1991,
respectively. TSCR 66 requests deletion of the requirement to monitor for
Sr89 from the Appendix B Technical Specifications. TSCR 68 requests revision
of Technical Specification requirements for the processing of Accident
Generated Water and specifically current Technical Specification 3.9.13. The
staff considers these two requests as actions separate from this POL license
request and the proposed technical specifications for POMS and the requests
will be processed separately.

On July 20, 1981, the staff issued an exemption to the regulations for license
No. DPR-73. The exemption deleted the requirement to periodically update the
TMI-2 FSAR and required the licensee to use instead system descriptions and
technical evaluation reports for documenting changes made to the facility
during the cleanup. As stated in the staff's SE, the PDMS SAR, as amended,
will serve the same function as a Final Safety Analysis Report (FSAR) required
of all licensed facilities and provide the licensing basis for PDMS. The
staff also understands that you will update, at least annually, the PDMS SAR
to reflect current facility conditions. The staff finds this proposal
acceptable.
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Neither the proposed POL or the proposed technical specifications are being
issued at this time. Issuance of the proposed POL with its supporting
technical specifications, will await the decision of the Atomic Safety and
Licensing Board Panel appointed for this amendment request, and approval by
the Commission.

Sincerely,

~ original signed hy -

Michael T. Masnik, Senior Project Manager
Non-Power Reactors, Decommissioning and
Environmental Project Directorate
Division of Advanced Reactors
and Special Projects
Office of Nuclear Reactor Regulation

Enclosures:

1. Proposed Possession Only License

2. Proposed Technical Specificattions

3. Safety Evaluation and Technical Evaluation Report
4. Environmental Assessment

cc w/enclosures:
See next page
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METROPOLITAN EDISON COMPANY
JERSEY CENTRAL POWER AND LIGHT COMPANY
PENNSYLVANIA ELECTRIC COMPANY

GPU _NUCLEAR CORPORATION
DOCKET NO. 50-320
THREE MILE ISLAND NUCLEAR STATION, UNIT NO. 2

POSSESSION ONLY LICENSE

License No. DPR-73
Amendment No.

1. The U.S. Nuclear Regulatory Commission (the Commission) has found that:

A.

The application for the possession only license filed by Metropolitan
Edison Company, Jersey Central Power and Light Company, Pennsylvania
Electric Company and GPU Nuclear Corporation (the licensees), complies
with the standards and requirements of the Atomic Energy Act of 1954,
as amended (the Act), and the Commission's rules and regulations set
forth in 10 CFR Chapter I;

The facility will be maintained in conformity with the application,
as amended, the provisions of the Act, and the rules and regulations
of the Commission except for those exemptions from specific portions
of the regulations, previously granted by the Commission, and still
applicable;

There is reasonable assurance: (i) that the activities authorized by
this possession only license can be conducted without endangering the
health and safety of the public, and (ii) that such activities will
be conducted in compliance with the Commission's regulations;

GPU Nuclear Corporation is technically qualified to engage in the
activities authorized by this possession only license in accordance
with the rules and regulations of the Commission;

The licensees are financially qualified to engage in the activities
authorized by this possession only license in accordance with the
rules and regulations of the Commission;

The licensees have satisfied the applicable provisions of 10 CFR
Part 140, "Financial Protection Requirements and Indemnity Agreements”,
of the Commission's regulations;

The issuance of this possession only license will not be inimical to
the common defense and security or to the health and safety of the
public;

After weighing the environmental, economic, technical, and other
benefits of the facility against environmental and other costs and
considering available alternatives, the issuance of Possession Only
License No. DPR-73 subject to the conditions for protection of the



environment set forth herein is in accordance with 10 CFR Part 51 of
the Commission's regulations and all applicable requirements have been
satisfied; and

The possession of byproduct and special nuclear material and receipt,
possession, and use of source material as authorized by the license
will be in accordance with the Commission's regulations in 10 CFR
Parts 30, 40, and 70.

Accordingly, Possession Only License No. DPR-73 is hereby issued to
Metropolitan Edison Company, Jersey Central Power and Light Company,
Pennsylvania Electric Company and GPU Nuclear Corporation to read as
follows:

A.

This license applies to the Three Mile Island Nuclear Station, Un 't 2,
(the facility) owned by the Metropolitan Edison Company, Jersey Central
Power and Light Company, and Pennsylvania Electric Company, and main-
tained by the GPU Nuclear Corporation. The facility is located on
Three Mile Island in the Susquehanna River, in Londonderry Township,
Dauphin County, Pennsylvania, about ten miles southeast of Harrisburg,
and is described in the Post Defueling Monitored Storage Safety Anal-
ysis Report as supplemented and amended and the Environmental Report
as supplemented ana amended.

Subject to the conditions and requirements incorporated herein, the
Commission hereby licenses:

(1) GPU Nuclear Corporation, pursuant to Section 103 of the Act and
10 CFR Part 50, “Domestic Licensing of Production and Utilization
Facilities" to possess, but not operate the facility;

{(2) GPU Nuclear Corporation, Metropolitan Edison Company, Pennsyl-
vania Electric Company and Jersey Central Power and Light to
possess the facility at the designated location in Dauphin County,
Pennsylvania, in accordance with the procedures and limitations
set forth in this license;

(3) GPU Nuclear Corporation, pursuant to the Act and 10 CFR Parts 30,
40 and 70, to receive, possess and use at any time any sealed
sources for radiation monitoring equipment calibration;

(4) GPU Nuclear Corporation, pursuant to the Act and 10 CFR Parts 30,
40 and 70, to receive, possess and use in amounts as required any
byproduct, source and special nuclear material without restric-
tion to chemical or physical form for sample analysis or instru-
ment calibration or associated with radioactive apparatus or
components; and

(5) GPU Nuclear Corporation, pursuant to the Act and 10 CFR Parts 30,
40 and 70, to possess, but not separate, such byproduct and spe-
cial nuclear materials which remain at the facility subsequent to
the cleanup following the March 28, 1979, accident.



This license shall be deemed to contain and is subject to the
conditions specified in the Commission's regulations set forth in

10 CFR Chapter I, and is subject to all applicable provisions of the
Act and to the rules, regulations (except for those exemptions from
specific portions of the regulations, previously granted by the
Commission, and still applicable), and orders of the Commission now
or hereafter in effect; and is subject to the additional conditions
specified or incorporated below:

(1) Technical Specifications

The Technical Specifications contained in Appendix A, as revised
through Amendment No. , are hereby incorporated in the
license. The licensee shall maintain the facility in accordance
with the Technical Specifications and all Commission Orders
issued subsequent to the date of this possession only license.

(2) Physical Protection

The licensee shall fully implement and maintain in effect ail
provisions of the Commission-approved physical security, guard
training and qualification, and safeguards contingency plans
including amendments made pursuant to provisions of the
Miscellaneous Amendments and Search Requirements revisions to
10 CFR 73.55 (51 FR 27817 and 27822) and to the authority of
10 CFR 50.90 and 10 CFR 50.54(p). The licensee maintains a
combined site physical security, guard training and
qualification, and safeguards contingency plans with Unit 1.
These plans are administered under TMI-1 license condition
2.C.(3), and shall apply to TMI-2.

Special Auxiliary and Fuel Handling Building Ventilation Study: Prior
to terminating continuous operation of the auxiliary and fuel handling
buildings (AFHB) ventilation systems the special monitoring program of
AFHB airborne levels shall be completed. The program shall inciude

at least one year of data prior to entry into PDMS and at least one
year of data after entry into PDMS. A report shall be submitted con-
taining the results of the program and containing sufficient data and
analyses to demonstrate that the release rate of particulates with
half-1ives greater than eight days from the AHFB will be less than
0.00024 pCi/sec when averaged over any calendar quarter. Not included
in the calculation of the particulate release rate shall be those
periods of time (designated in advance) prior to entry into POMS during
which aggressive decontamination operations were performed in prepara-
tion for PDMS. The report shall be submitted to the NRC staff at
least 60 days prior to terminating continuous operation of the AFHB
ventilation systems.

Unfiltered Leak Rate Test: Prior to entry of the facility into Post-
Defueling Monitored Storage, the licensee will develop an NRC approved
surveillance requirement for the reactor building unfiltered leak rate
test that, upon staff approval, will be incorporated as Section 4.1.1.2
of the proposed PDMS Technical Specifications.



F. Additional Submittals Prior to Post-Defueling Monitored Storage: Frior
to entry of the facility into Post-Defueling Monitored Storage, the
licensee will submit and implement a Site Flood Protection Plan, a
site Radiation Protection Plan, an Offsite Dose Calculation Manual,

a Post-Defueling Monitored Storage Fire Protection Program
Evaluation, a Post-Defueling Monitored Storage Quality Assurance
Plan, and a Radiological Environmental Monitoring Plan. Additionally
the licensee will submit to the NRC the results of the completed
plant radiation and contamination surveys prior to entry into PDMS.

G. This license is effective as of the date of issuance and shall expire
at midnight, November 4, 2009.

FOR THE NUCLEAR REGULATORY COMMISSION

Dennis M. Crutchfield, Acting Associate
Director for Advanced Reactors
Office of Nuclear Reactor Regulation
Attachments:
1. Technical Specifications

Date of Issuance:
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DEFINITIONS



1.0 DEFINITIONS

DEFINED TERMS

1.1 The DEFINED TERMS of this section appear in capfitalized type and are
applicable throughout these Technical Specifications.

POST-DEFUELING MONITORED STORAGE
1.2 POST-DEFUELING MONITORED STORAGE (PDMS) f{s that condition where TMI-2
defueling has been completed, the core debris removed from the reactor during

the cleanup perfod has been shipped off-site and the facility has been placed
in a stable, safe, and secure condition.

ACTION

1.3 ACTION shall be those additional requirements specified as corollary
statements to each specification and shall be part of the specifications.

OPERABLE - OPERABILITY

1.4 A system, subsystem, train, component or device shall be OPERABLE or
have OPERABILITY when it {is capable of performing its specified function(s)
and when all necessary attendant instrumentation, controls, electrical power,
cooling or seal water, lubrication or other auxiliary equipment that are
required for the system, subsystem, train, component, or device to perform
;ts 11’|.|n(-:t.)i¢.m(s) are also capable of performing their related support
unction(s).

CHANNEL CALIBRATION

1.5 An instrument CHANNEL CALIBRATION 1{s a test, and adjustment, as
necessary, to establish that the channel output responds with acceptable
range and accuracy to known values of the parameter which the channel mea-
sures or an accurate simulation of these values. CHANNEL CALIBRATION shall
encompass the entire channel including equipment activatfon, alamm or trip,
and shall be deemed to include the CHANNEL FUNCTIONAL TEST.

CHANNEL CHECK

1.6 A CHANNEL CHECK shall be the qualitative assessment of channel behavior
during operation by observation. This determinatfon shall {nclude, where
possible, comparison of the channel indication and/or status with other {ndi-
cations and/or status derived from independent {nstrument channels measuring
the same parameter.

CHANNEL FUNCTIONAL TEST
1.7 A CHANNEL FUNCTIONAL TEST shall be the injectfon of a simulated signal

into the channel as close to the primary sensor as practicable to verify
OPERABILITY including alarm and/or trip functions.




1.0 DEFINITIONS

FREQUENCY NOTATION

1.8 The FREQUENCY NOTATION specified for the performance of surveillance
requirements shall correspond to the intervals defined in Table 1.1.

CONTAINMENT ISOLATION
1.9 CONTAINMENT ISOLATION shall exist when:
a. Each penetration is:

1. Closed by a manual valve, a welded or bolted blind flange, a
deactivated automatic valve secured in the closed position or other
equivalent mechanical closure to provide {solation of each
penetration, or

2. Open and the pathway to the environment provided with a HEPA
filter, or

3. Open fin accordance with approved procedures. Controls shall be
implemented to minimize the time the penetration is allowed open
and to specify the conditions for which the penetration s open.

-. Penetrations shall be expeditfously closed upon completion of the
conditfons specified in the approved procedures, and

b. The Equipment Hatch is closed and sealed, and

€ gach Containment Afrlock is operable pursuant to Technical Specification
LE

BATCH RELEASE
1.10 A BATCH RELEASE is the discharge of a discrete volume.
CONTINUOUS RELEASE

1.11 A CONTINUOUS RELEASE s the discharge of a non-discrete volume, e.g.,
from a volume or system that has an fnput flow during the continuous release.

OFF-SITE DOSE CALCULATION MANUAL =

1.12 The OFF-SITE DOSE CALCULATION MANUAL (ODCM) shall contain the method-
ol and parameters used in the calculstion of off-site doses resulting from
radioactive gaseous and 1iquid effluents, in the calculation of gaseous and
Viquid effluent monitoring alarm/trip setpoints, and fn the conduct of the
Radiological Environmental Monitoring Program. The ODCM shall also contain
(1) the programs required by Sectfon 6.7.4 and (2) descriptions of the infor-
mation that should be Included in the Annual Radiological Environmental Oper-
ating and Semi-annual Radioactive Effluent Release Reports required by
Specifications 6.8.1.1 and 6.8.1.2.




1.0 DEFINITIONS

REPORTABLE EVENT

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

STAGGERED TEST BASIS
1.14 A STAGGERED TEST BASIS shall consist of:
a. A test schedule for n systems, subsystems, trains or designated
components obtained by dividing the specified test interval into n
equal subintervals,

b. The testing of one system, subsystem, train or designated com-
ponents at the beginning of each subinterval.

ACCIDENT GENERATED WATER

1.15 ACCIDENT GENERATED WATER, as defined in the settlement of the City of
Lancaster litigation, is:

a. Water that existed in the TMI-2 Auxiliary, Fuel Handling, and Con-
tainment Buildings including the primary system as of October 16,
1979, with the exception of water which as a result of decontami-
nation operations becomes commingled with non-accident generated
water such that the commingled water has a tritfum content of
0.025 pyCi/m1 or less before processing;

b. Water that has a total activity of greater than one pCi/ml prior
to processing except where such water is originally non-accident
water and becomes contaminated by use in cleanup;

€. Water that contains greater than 0.025 pCi/ml of tritium before
processing.

SUBSTANTIVE CHANGES

1.16 SUBSTANTIVE CHANGES are those which affect the m:tivftits associated
with a document or the document's meaning or {intent. Examples of non-
substantive changes are: (1) correcting spelling; (2) ldding (hut not delet-
ing) sign-off spaces; (3) blocking in notes, cautfons, etc.; (4) changes in
corporate and personnel titles which do not reassign responsibilities and
which are not referenced fn the PDMS Technical Specifications; and
(5) changes in nomenclature or editorial changes which clearly do nnt change
function, meaning or intent.

MEMBER(S) OF THE PUBLIC

1.17 MEMBER(S) OF THE PUBLIC shall {nclude all persons who are not occupa-
tionally assocfated with the plant. This category does not fnclude employees
of the GPU System, GPU contractors or vendors. Also excluded from this cate-
gory are persons who enter the site to service equipment or to make deliveries.
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1.0 DEFINITIONS

UNRESTRICTED AREA

1.18 An UNRESTRICTED AREA shall be any area at or beyond the SITE BOUNDARY
access to which is not controlled by GPU Nuclear for purposes of protection of
individuals from expbsure to radiation and radiocactive materials, or any area
within the SITE BOUNDARY used for residential quarters or for {industrial,
commercial, institutional, and/or recreational purposes.

* SITE BOUNDARY

1.19 The SITE BOUNDARY shall be that line beyond which the land is neither
owned, nor leased, nor otherwise controlled by GPU Nuclear. The SITE BOUNDARY
for gaseous and liquid effluents shall be as shown in the ODCM.

NPDES PERMIT

1.20 The NPDES PERMIT is the National Pollutant Discharge Elimination System
(NPDES) Permit No. PA0D09920, effective January 30, 1975, {issued by the
Environaental Protection Agency to Metropolitan Edison Company. This permit
authorized Metropolitan Edison Company to discharge controlled waste water
from TMI Nuclear Station into the waters of the Commonwealth of Pennsylvania.
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NOTATION
-

vu:bg-nxta

N/A

TABLE 1.1
FREQUENCY NOTATION

FREQUENCY

At least once per 12 hours.

At least once per 24 hours.
At least once per 7 days.
At least once per 31 days.
At least once per 92 days.
At Teast once per 184 days.

At least once per 12 months.

At least once per 18 months.

Completed prior to each
Not applicable.

release.




SECTION 2.0
SAFETY LIMITS



2.0 SAFETY LIMITS

There are no safety limits which apply to TMI-2 during PDMS.
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SECTION 3/4
LIMITING CONDITIONS FDR PDMS
AND
SURVEILLANCE REQUIREMENTS



3/4.0 LIMITING CONDITIONS FOR PDMS AND SURVEILLANCE REQUIREMENTS
3/4.0 APPLICABILITY
LIMITING CONDITIONS FOR PDMS

3.0.1 Lisiting Conditions for PDMS and ACTION requirements shall be
applicable during POST-DEFUELING MONITORED STORAGE or other conditions
specified for each specification.

-3.0.2 Adherence to the requirements of the Limiting Condition for PODMS
and/or associated ACTION within the specified time interval shall constitute
compliance with the specification. In the event the Limiting Condition for
PDMS 1s restored prior to expiration of the specified time interval, comple-
tion of the ACTION statement is not required.

3.6.3 In the event a Limiting Conditfon for POMS and/or associated ACTION
requirements cannot be satisfied because of circumstances in excess of those
addressed in the specification, initiate appropriate actions to rectify the
problem to the extent possible under the circumstances and submit a report to
the Commission pursuant to the requirements of 10 CFR 50.73.

SURVEILLANCE REQUIREMENTS

4.0.1 Surveillance Requirements shall be met during PDMS or other conditions
specified for individual Limiting Conditions for PDMS unless otherwise stated
in an individual Surveillance Requirement.

4.0.2 Each Surveillance Reguirement shall be performed within the specified
time interval with:

8. A saximem allowable extension not to exceed 25X of the survefl-
lance interval, and

b. A total maximum combined interval time for any four consecutive
tests not to exceed 3.25 times the specified surveillance interval,

4.0.3 Faflure to perform a Surveillance Requirement within the specified
time interval shall constitute a failure to meet the OPERABILITY requirements
for a Limiting Condition for PDMS. Exceptions to these requirements are
stated in the individual Specifications. Surveillance Requirements do not
have to be performed on inoperable equipment.
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3/4.1 CONTAINMENT SYSTEMS

3/4.1.1 PRIMARY CONTAINMENT

CONTAINMENT ISOLATION

LINITING CONGITIONS FOR POMS

3.1.1.1 Primary CONTAINMENT ISOLATION shall be maintained.
- APPLICABILITY: PDMS
ACTION:

With CONTAINMENT ISOLATION not in accordance with requirements, restore
CONTAINMENT ISOLATION within 24 hours.

SURVEILLANCE REQUIREMENTS

4.1.1.1 Primary CONTAINMENT ISOLATION shall be verified quarterly with the
following exceptions:

b.

€.

Isolatfon valves that are locked closed shall be verified annually on a
quarterly STAGGERED TEST BASIS. If a valve is found to be out of posi-
tion, a check of all locked closed isolation valves shall be performed.

An {ndependent verificatfon of all isolation valve position changes
shall be performed.

Bolted or welded blind flanges which form a containment {solation
boundary will be visually {nspected for signs of degradation and/or
Jeakage every five years on an annual STAGGERED TEST BASIS. If a pro-
blem is discovered with a flange, a check of all bolted or welded blind
flanges shall be performed.
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UNFILTERED LEAK RATE TESTING
LIMITING CONDITIONS FOR POMS

3.1.1.2 The unfiltered leak rate from Containment with the RB Breather closed
shall be less than 1/100 of the rate through the RB Breather.

APPLICABILITY: PDMS

ACTION:

If the unfiltered leak rate from Containment with the RB Breather closed is
greater than 1/100 of the rate through the RB Breather or 1{f the trend indi-
cates that the 1/100 value will be exceeded within 1 year, then:

a. Identify the excessive leakage path;

b. Make necessary repairs and/or adjustments;

¢. Perform an additional unfiltered leak rate test; and

d. Prepare and submit a special report to the Commission pursuant to-Spe-
cification 6.8.2 within the next 30 days.

SURVEILLANCE REQUIREMENTS

4.1.1.2 To Be Determined
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CONTAINMENT AIR LOCKS
LIMITING CONDITIONS FOR PDMS

3.1.1.3 Each Containment Air Lock shall be OPERABLE with at least one door
closed except when the air lock s being used for transit entry and exit in
accordance with site-approved procedures.

APPLICABILITY: POMS
ACTION:

With no Contafnment Afr Lock door OPERABLE, restore at Jeast one door to
OPERABLE status within 24 hours.

SURVETLLANCE REQUIREMENTS

4.1.1.3 Each Containment Afr Lock shall be demonstrated OPERABLE at least
once per three months by performing a mechanical operability check of each
Afr Lock Door, including a visual {inspection of the components and lubrica-
tion 1f necessary and by visually inspecting the door seals for significant
degradation. When both Containment Afr Lock doors are opened simultaneously,
verify the following conditions:

a. The capability exists to expeditiously close at least one Air
Lock door;

b. The Air Lock doors and Containment Purge are configured to
restrict the outflow of air in accordance with site-approved
procedures; and

& The Afr Lock doors are cycled to ensure mechanical operability
within seven days prior to opening both doors.
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3/4.2 REACTOR VESSEL FUEL
3/4.2.1 REACTOR VESSEL FUEL REMOVAL/REARRANGEMENT
LIMITING CONDITIONS FOR PDMS

.2.1.1 No more than 42 kg of fuel (i.e., UD;) may be removed from the
Reactor Vessel without prior NRC approval.

APPLICABILITY: PDMS
ACTION:

When more than 42 kg of fuel has been removed from the Reactor Vessel,
suspend all further fuel removal activities and submit a safety analysis to
the NRC for approval of this activity and any further fuel removal activities.

3212 No more than 42 kg of fuel 1in the Reactor Vessel may be
rearranged outside the geometries analyzed in the Defueling Com-
pletion Report without prior NRC approval.

APPLICABILITY: PDMS
ACTION:

When more than 42 kg of fuel in the Reactor Vessel has been rearranged,
suspend all further fuel rearrangement activities and submit a safety anal-
ysis to the NRC for approval of this activity and any further fuel rearrange-
ment activities. If an external event were to occur that could potentially
cause more than 42 kg of fuel in the Reactor Vessel to be rearranged, a
report will be submitted to the NRC detailing the findings of any investiga-
tion into that potential rearrangement.

SURVETLLANCE REQUIREMENTS

4.2.1.1 None required as long as no fuel is removed from the Reactor
Vessel.

4.2.1.2 None required as long as no fuel in the Reactor Vessel fis
rearranged.
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3/4.3 CRANE OPERATIONS
LIMITING CONDITIONS FOR PDMS

3.3.1 Lloads in excess of 50,000 1bs. shall be prohibited from travel over
the Reactor Vessel unless a docketed Safety Evaluatfon for the
activity 1s approved by the NRC.

APPLICABILITY: PDMS
ACTION:

With the requirements of the above specification not satisfied, place the

crane load in a safe condition and correct the circumstances which caused or

allowed the Limiting Condition for PDMS to be exceeded prior to contiouing

crane operations limited by Specification 3.3.1. Prepare and submit a spe-

g:}a; report to the Commission pursuant to Specification 6.8.2 within the next
ays.
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3/8.4 ACCIDENT GENERATED WATER

LIMITING CONDITIONS FOR PDMS

3.4.1 To Be Determined
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3/4.5 SEALED SOURCES
3/4.5.1 SEALED SOURCE INTEGRITY
LIMITING CONDITIONS FOR PDMS

3.5.1 Each sealed source containing radiocactive material efther in excess of

100 microcuries of beta and/or gamma emitting material or 5 microcuries of

alpha emitting material (except as noted in 4.5.1.2) shall be free of > 0.005
aicrocuries of removable contamination.

APPLICABLE: PDMS

ACTION:

a. Each sealed source with removable contamination in excess of the above
1imit shall be {mmediately withdrawn from use and:

1. Efther decontaminate and repair, or

2. Dispose in accordance with Commission Regulations.
b. The provisfons of Specification 3.0.3 are not applicable.
SURVEILLANCE REQUIREMENTS

TEST REQUIREMENTS

4.5.1.1 Each sealed source shall be tested for leakage and/or contamination
by:
a. The licensee, or

b. Other persons specifically authorized by the Commission or an
Agreement State.

The test methed shall have a detectfon sensitivity of at least 0.005
microcuries per test sample.

JEST FREQUENCIES

4.5.1.2 [Each category of sealed source shall be tested at the frequency
described below.

a. Source subjected to
core Tlux sealed sources
containing radicactive material:

1.  With a half-1ife greater than 30 days (excluding Mydrogen 3)
and
2. In any form other than gas.
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SURVETLLANCE REQUIREMENTS

b. Stored sources not in use - Each sealed source and fission detec-
tor shall be tested prior to use or transfer to another licensee
unless tested within the previous six months. Sealed sources and
fission detectors transferred without a certificate {indicating
the last test date shall be tested prior to being placed into use.

c. Fission detectors - Each sealed fission detector shall be tested
within 31 days prior to being subjected to core flux or installed
in the core and following repair or maintenance to the source.

REPORTS
4.5.1.3 A report shall be prepared and submitted to the Commission pn an

annual basis 1f sealed source or fission detector leakage tests reveal the
presence of >0.005 microcuries of removable contamination.
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BASES
FOR
LIMITING CONDITIONS FOR PDMS
AND
SURVEILLANCE REQUIREMENTS



NOTE

The summary statements contained in this section
provide the bases for the Specifications of
Section 3.0 and 4.0 and are not considered a part
of these Technical Specifications as provided in
10 CFR 50.36.



3/4.0 APPLICABILITY
BASES

The specificatfons of this sectifon provide the general requirements
applicable to each of the Limiting Conditions for PDMS and Surveillance
Requiresents within Section 3/4.

3.0.1 This specification defines the applicability of each specification in
terms of PDMS or other specified conditions and is provided to delineate
specifically when each specification is applicable.

3.0.2 This specification defines those conditions necessary to constitute
compliance with the terms of an individual Limiting Condition for PDMS and
associated ACTION requirement. -

3.0.3 The specification defines the action and reportin? requirements for
those circumstances where the ACTION statement for Limiting Conditions for
PDMS was exceeded.

4.0.1 This specification provides that surveillance activities necessary to
ensure the Limiting Conditions for PDMS are met and will be performed during
the condition for which the Limiting Conditions for PDMS are applicable.

4.0.2 The provisions of this specificatfon provide allowable tolerances for
performing survefillance activities beyond those specified fn the nominal sur-
veillance interval. These tolerances are necessary to provide operational
flexibility because of scheduling and performance considerations. The phrase
“at least” associated with a surveillance frequency does not negate this
allowable tolerance value and permits the performance of more frequent
surveillance activities.

The tolerance values, taken efther individually or consecutively over 3 test
intervals, are sufficiently restrictive to ensure tnat the reliability asso-
ciated with the surveillance activity is not degraded beyond that obtained
from the nominal specified interval.

4.0.3 The provisfons of this specification set forth the criteria for
determination of compliance with the OPERABILITY requirements of the Limiting
Conditions for PDMS. Under this criteria, equipment, systems or components
are assumed to be OPERABLE 1f the associated surveillance activities have
been satisfactorily performed within the specified time interval. Nothing in
this provision s to be construed as defining equipment, systems or compo-
nenls OPERABLE, when such {tems are found or known to be fnoperable although
sti1) meeting the Surveillance Requirements.
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3/4.1 CONTAINMENT SYSTEMS
BASES

3/4.1.1 PRIMARY CONTAINMENT
3/4.1.1.1 CONTAINMENT ISOLATION

CONTAINMENT ISOLATION {s maintained to assure the Containment s properly
maintained as a contamination barrier for the residual contamination which
-remains inside the Containment, One barrier either outside or inside of the
Containment on each penetration 1s acceptable. See the PDMS SAR Section
7.2.1.1. Verification of CONTAINMENT ISOLATION is primarily accomplished by
visual inspection; however, in cases where this 1s not practical due to the
valve or valves being located in a locked high radiation area, documented
evidence of the valves closure may be used. Penetrations which have been
isolated by chain locked valves provide a high degree of assurance that CON-
TAINMENT ISOLATION is being maintained and, therefore, require only annual
surveillance on a STAGGERED TEST BASIS. Penetrations which have been closed
by bolted or welded blind flanges provide an even higher degree of assurance
that CONTAINMENT ISOLATION is being maintained and, therefore, require sur-
veillance only every five years also on a STAGGERED TEST BASIS. However, if
a valve is found out of position or a problem with a flange is discovered, a
complete verification check would be performed to provide assurance that
CONTAINMENT ISOLATION is being maintained.

3/4.1.1.2 UNFILTERED LEAK RATE TESTING

Th> Reactor Building fire analysis presented in SAR Section 8.2.5 Case 3
azsumes that the amount of unfiltered leakage is less than 1/100 of the
amcunt released through the 99% efficient RB Breather HEPA filter. SAR
Sectfon 7.2.1.2.3 provides the details of the calculatfon using an unfil-
tered leak rate test to demonstrate compliance with this Limiting Conditfon
for PDMS. The test interval is variable due to the uncertainty inherent in
paintaining the unfiltered leakage to a small fraction of the lTeakage through
the RB Breather.

3/4.1.1.3 CONTAINMENT AIR LOCKS

The Containment Air Locks must be maintained OPERABLE to provide CONTAINMENT
ISOLATION. These air locks will be used during entries into the Containment
to ensure that radioactive materials are not unnecessarily beinf released to
the environs. The preferred method for ensuring that radicactive materials
are not released during these entries is to maintain at least one door closed
at all times; however, 1f circumstances require, both doors may be open
simultaneously in accordance with site-approved procedures.
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3/4.2 REACTOR VESSEL FUEL
BASES

3/4.2.1 REACTOR VESSEL FUEL REMOVAL/REARRANGEMENT

NRC Inspection Report 50-320/90-03, dated June 14, 1990, imposed restrictions
on the removal and/or rearrangement of the residual fuel in the Reactor Ves-
sel. In particular, the NRC stated in Sectfon 3.0, “Safe Fuel Mass Limit,"
of that inspection report that the appropriate safe fuel mass limit in the
* Reactor Vessel (RV) was determined to be 93 kg of core debris. Based on
industry practice, a limit of approximately 45% of the SFML was placed on the
amount of core debris that may be removed from the RV or rearranged in the
RV. This 1imit 1s specified to ensure subcriticality even after dual errors.
Thus, if the fuel in the RV is rearranged outside the analyzed geometries
used in the Defueling Completion Report RV criticality analysis, the 42 kg
limit will apply to the rearranged fuel. Further, {1f any fuel is removed
from the RV in the future, the 42 kg limit will also apply to that fuel.
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3/4.3 CRAME OPERATIONS
BASES

A load drop into the RV may cause reconfiguration of the core debris outside
the analyzed geometries used in the Defueling Completion Report RV criticality
analysis.
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3/4.4 ACCIDENT GENERATED WATER
BASES

To Be Determined
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3/4.5 SEALED SOURCES
BASES

3/4.5.1 SEALED SOURCE INTEGRITY

The limitation on removable contamination for sources requiring leak testing,
including alpha emitters, {is based on 10 CFR 70.39(c) limits for plutonium.
This limitation will ensure that leakage from byproduct, source, and Special
Nuclear Material sources will not exceed allowable intake values.
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5.0 DESIGN FEATURES

5.1 CONTAINMENT
CONFIGURATION
5.1.1 The Containment Building 1s a steel 1lined, reinforced concrete
building of cylindrical shape, with a dome roof and having the following
design features:

- a. Nominal inside diameter = 130 feet.

b. Nominal inside height = 157 feet.

& Minimum thickness of concrete walls = 4 feet,
d. Minisum thickness of concrete roof = 3.5 feet.
e. Minimun thickness of concrete floor pad = 13.5 feet.

£ Nominal thickness of steel liner = 1/2 inch.
g. Net free volume = 2.1 x 10® cubic feet.

h. Design Pressure = 5.0 psig.
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6.0 ADMINISTRATIVE CONTROLS

6.1 RESPONSIBILITY

6.1.1 The Manager, TMI-2 Department is responsible for the management of
overall unit operations at Unit 2 and shall delegate in writing the succes-
sfon to this responsibility during absence.

6.2 ORGANIZATION '

GPU NUCLEAR ORGANIZATION

6.2.1 The GPU Nuclear Corporation (GPUNC) organization for unit management
and technical support shall be as in Section 10.5 of the PDMS SAR.

TMI-2 ORGANIZATION

6.2.2 The unit organization shall be as described in Section 10.5 of the
PDMS SAR and an individual qualified fn radiation protection procedures shall
be on site whenever Radioactive Waste Management activities are in progress.

6.3 UNIT STAFF QUALIFICATIONS =

6.3.1 Each member of the unit staff shall meet or exceed the minimum quali-
fications of ANSI N1B8.1-1971 for comparable positions unless otherwise noted
in the Technical Specifications. The requirements of ANSI N18.1-1971 that
pertain to operator license qualifications for unit staff shall not apply.

6.3.2 The management position responsible for radiclogical control or his
deputy shall meet or exceed the qualifications of Regulatory Guide 1.8 of
1977. Each Radiological Controls Technicfan in a responsible position shall
meet or exceed the qualifications of ANSI N18.1-1971, paragraphs 4.5.2 or
4.3.2, or be formally qualified through an NRC-approved TMI Radiation Con-
trols training program. A1l Radiological Controls Technicfans will be quali-
fied through training and examinatfon fn each area or specific task related
to tt:neir radiological controls functions prior to their performance of those
tasks.

6.4 TRAINING
6.4.1 A retraining and replacement training program for the unit staff shall

be maintained and shall meet or exceed the requirements and recommendations
of Regulatory Guide 1.8 of 1977.
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ADMINISTRATIVE CONTROLS

6.5 REVIEW AND AUDIT
6.5.1 TECHNICAL REVIEW AND CONTROL

The Vice President of each division within GPU Nuclear Corporatfon shall be
responsible for ensuring the preparation, review, and approval of documents
required by the activities described in Sections 6.5.1.1 through 6.5.1.7
within his functiona) area of responsibility as assigned in the GPUN Review
and Approval Matrix. Implementing approvals shall be performed at the
cognizant manager level or above.

ACTIVITIES

6.5.1.1 Each procedure required by Section 6.7 and other procedures
including those for tests and experiments and SUBSTANTIVE CHANGES thereto
shall be prepared by a desfgnated individual(s) or group knowledgeable in the
area affected by the procedure. Each such procedure, and SUBSTANTIVE CHANGES
thereto, shall be given a technical review by an individuals(s) or group
other than the preparer, but who may be from the same organization as the
individual who prepared the procedure or change.

6.5.1.2 Proposed changes to the Technical Specifications shall be reviewed
by a knowledgeable individual(s) or group other than the {ndividual(s) or
group who prepared the change.

6.5.1.3 Proposed tests and experiments shall be reviewed by a knowledgeable
individual(s) or group other than the preparer but who may be from the same
division as the individual who prepared the tests and experiments.

6.5.1.4 Proposed modifications to unit structures, systems, and components
necessary to saintain the PDMS condition as described in the PDMS SAR shall
be designed by an individual/organization knowledgeable in the areas affected
by the proposed modification. Each such modification shall be technically
reviewed by an individual/group other than the {ndividual/group which
designed the modification but may be from the same group as the individual
who designed the modification.

6.5.1.5 Investigation of all violations of the Technical Specifications
including the preparation and forwarding of reports covering evaluation and
recommendations to prevent recurrence, shall be reviewed by a knowledgeable
individual(s)/group other than the {ndividual/group which performed the
investigation.

6.5.1.6 A1 REPORTABLE EVENTS shall be reviewed by an {ndividual/group
other than the individual/group which prepared the report.

6.5.1.7 Individuals responsible for reviews performed {n accordance with
Sectfons 6.5.1.1 through 6.5.1.6 shall include a determination of whether or
not additional cross disciplinary review 1s necessary. If deemed necessary,
such review shall be performed by the appropriate personnel. Individuals
responsible for reviews considered under Sections 6.5.1.1 through 6.5.1.5
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ADMINISTRATIVE CONTROLS

ACTIVITIES (con't)

shall render determinations in writing with regard to whether or not 6.5.1.1
through 6.5.1.5 constitute an unreviewed safety question.

RECCRDS

6.5.1.8 WMritten records of activities performed in accordance with Sections
6.5.1.1 through 6.5.1.7 shall be maintained in accordance with Section 6.9.

QUALIFICATIONS

6.5.1.9 Responsible Technical Reviewers shall meet or exceed the qualifica-
tions of ANSI/ANS 3.1 of 1978 Section 4.6, or 4.4 for applicable disciplines,
or have 7 years of appropriate experience in the field of his or her spe-
cialty. Credit toward experience will be given for advanced degrees on a
one-to-one basis up to a maximum of two years. Responsible Technical
Reviewers shall be designated in writing.

6.5.2 INDEPENDENT SAFETY REVIEW
FUNCTION

6.5.2.1 The Vice President of each division within GPU Nuclear Corporation
shall be responsible for ensuring the {independent safety review of the sub-
Jects described in Section 6.5.2.5 within his assigned area of review respon-
sibility, as assigned in the GPUN Review and Approval Matrix.

6.5.2.2 Independent safety review shall be completed by an {individual or
group not having direct responsibility for the performance of the activities
under review, but who may be from the same functionally cognizant organiza-
tion as the individual or group performing the original work.

6.5.2.3 GPU Nuclear Corporatfon shall collectively have or have access to
the experience and competence required to {independently review subjects in
the following areas:

a. Nuclear Unit operations
b. Nuclear engineering
c. Chemistry and radiochemistry
d. Metallurgy
e. Instrumentation and control
f. Radiological safety
g. Mechanical engineering
. Electrical engineering
1. Administrative controls and quality assurance practices
J. Other appropriate fields such as radicactive waste management operations
associated with the unfque characteristics of TMI-2.

6.5.2.4 Consultants may be utilized as determined by the cognizant Vice
President to provide expert advice.
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ADMINISTRATIVE CONTROLS

RESPONSIBILITIES

6.5.2.5 The following subjects shall be independently reviewed by Independent
Safety Reviewers (ISRs) in the functionally assigned divisions:

Written safety evaluations of changes in the facility as described in
the Safety Analysis Report, of changes in procedures as described in
the Safety Analysis Report, and of tests or experiments not described
in the Safety Analysis Report, which are completed without prior NRC
approval under the provisions of 10 CFR 50.59(a)(1). This review is
to verify that such changes, tests or experiments did not {nvolve a
change in the Technical Specifications or an unreviewed safety ques-
tion as defined in 10 CFR 50.59(a)(2). Such reviews need not be-per-
formed prior to implementation.

Proposed changes in procedures, proposed changes in the facility, or
gropnsed tests or experiments, any of which fnvolves a change in the
echnical Specifications or an unreviewed safety question as defined
in 10 CFR 50.59(c). Matiers of this kind shall be reviewed prior to
submittal to the NRC.

Proposed changes to Technical Specifications or 1license amendments
shall be reviewed prior to submittal to the NRC for approval.

Violations, deviations, and reportable events which require reporting
to the NRC in writing. Such reviews are performed after the fact.
Review of events covered under this subsection shall include results
of any investigations made and the recommendatfons resulting from such
investigations to prevent or reduce the probability of recurrence of
the event.

:rit.tcn summaries of audit reports in the areas specified in Section

ede

Any other matters {nvolving the plant which a reviewer deems appro-
prt:tt for consideration or which {s referred to the 1{ndependent
reviewers.

QUALIFICATIONS

6.5.2.6 The ISRs shall efther have a Bachelor's Degree in Engineering or the
Physical Sciences and five years of professional level experience in the area
being reviewed or have nine years of appropriate experience in the field of his
or her specialty. An individual performing reviews may possess competence in

sore than one specialty area.

degrees on a one-for-one basis up to a maximum of two years.

RECORDS

6.5.2.7 Reports of reviews encompassed 1in Sectfon 6.5.2.5 shall be
saintained in accordance with Section 6.9.
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ADMINISTRATIVE CONTROLS

6.5.3 AUDITS

6.5.3.1 Audits of unit activities shall be performed in lccardlnct with the
TMI-2 PDMS QA Plan. These audits shall encompass:

a. The conformance of unit operatfons to provisfons contained within
the Technical Specifications and applicable 1icense conditions.
The audit frequency shall be at least once per 12 months.

b. The performance of activities required by the PDMS QA Plan. The
audit frequency shall be at least once per 24 months.

c. The Radiation Protectfon Plan and applicable implementing proce-
dures. The audit frequency shall be at least once per 12 months.

d. The Fire Protection Program and implementing procedures at least
once per 24 months.

e. An independent fire protection and loss prevention program
inspection and technical audit shall be performed annually
utilizing either qualified licensee personnel or an outside fire
protection firm.

f. An inspection and audit of the fire protection and loss preven-
tion program by an outside qualified fire consultant at {ntervals
no greater than 3 years.

g- The ODCM and f{mplementing procedures at 1least once per 24
months.

h. Any other area of unit cperation considered appropriate by the
Manager, TMI-2 Department or the Office of the President - GPUNC.

RECORDS

6.5.3.2 Audit reports encompassed by Section 6.5.3.1 shall be forwarded for
action to the management positions responsible for the areas audited and the
105RG within 60 days after completion of the audit. Upper management shall
be informed in accordance with the TMI-2 PDMS QA Plan.

6.5.4 INDEPENDENT ONSITE SAFETY REVIEW GROUP (IOSRG)
FUNCTION -

6.5.4.1 The 10SRG shall be a full-time group of engineers, indepéndent of
the unit staff, and located onsite.

ORGANIZATION
6.5.4.2 a. The I0SRG staff shall be as specified in the TMI-1 Tech.
Specs. (License No. DPR-50).

6-5
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ORGANIZATION (Con't)

b. The ISORC shall report to the director responsible for
nuclear safety assessment and will perform their function
for both THI Unit 1 and Unit 2.

RESPONSIBILITY

6.5.4.3 The pericdic review functions of the IOSRG shall {include the
following on a selective and overview basis:

a. The {independent review activities stated fn Section 6.5.2.5
which may be performed after the fact.

b. Assessment of unit operations and performance and unit
safety programs from a nuclear safety perspective.

c. Any other matter involving safe operations of the nuclear
power plant that the onsite I0SRG manager or the Manager,
TMI-2 Department deems appropriate for consideration.

AUTHORITY

6.5.4.4 ' The I0SRG shall have access to the unit and unft records as
necessary to perform its evaluations and assessments. Based on fts reviews,
the I0SRG shall provide recommendations to the management positions respon-
sible for the areas reviewed.

QUALIFICATIONS

6.5.4.5 The IOSRG engineers shall have either: (1) a Bachelor's Degree in
Engineering or the Physical Sciences and three years of professional level
experience in the nuclear power field ﬁu:'ludin? technical supporting func-
tions, or (2) eight years of appropriate experfence in nuclear power plant
operations and/or technology. Credit toward experfence will be given for
advance degrees on a one-to-one basis up to a maximum of two years.

RECORDS

6.5.4.6 Reports of evaluations and assessments encompassed fn Section
6.5.4.3 shall be prepared, approved, and transmitted to the Manager, TMI-2
Department, the division vice presfdent responsible for nuclear safety
assessment and the management positions responsible for the areas reviewed,
6.6 REPORTABLE EVENT ACTION

6.6.1 The following actions shall be taken for REPORTABLE EVENTS:

2. The Nuclear Regulatory Commission shall be notified and/or a
report submitted pursuant to the requirements of Section .50.73 to
10 CFR 50, and

66
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6.6 REPORTABLE EVENT ACTION (Con't)

b. Each REPORTABLE EVENT shall undergo an fndependent safety review
pursuant to Specificatfon 6.5.2.5 d.

6.7 PROCEDURES AND PROGRAMS

6.7.1 Mritten procedures shall be established, implemented, and maintained
for the activities necessary to maintain the PDMS condition as described in
the PDMS SAR. Examples of these activities are:

a. Technical Specification implementation.

b. Radioactive waste management and shipment.

c. Radiation Protectfon Plan implementation.

d. Fire Protection Program implementation.

e. Flood Protection Program ieplementation.
6.7.2 Each procedure required by Section 6.7.1, and SUBSTANTIVE CHANGES
thereto, shall be reviewed and approved as described in Section 6.5.1 prier
to j’lplg-entatiun and shall be reviewed perfodically ss required by ANSI
N18.7-1976.

6.7.3 Temporary changes to procedures {n Section 6.7.1 above may be made
provided:

a. The intent of the original procedure {s not altered;

b. The change 1s approved by two members of the responsible organi-
zation qualified in accordance with Section 6.5.1.9 and knowl-
edgeable in the area affected by the procedure. For changes
which may affect the operational status of unit systems or equip-
pent, at least one of these individuals shall be a member of unit
management or supervisfon; and

€. The change {s documented, reviewed and approved as described in
Section 6.5.1 within 14 days of implementation. .

6.7.4 The following programs shall be established, {mplemented, and
saintained:

a. Radicactive Effluent Controls Program

A program shall be provided conforming with 10 CFR 50.36a for the
control of radioactive effluents and for maintaining the doses to
MEMBERS OF THE PUBLIC from radfcactive effluents as low as rea-
sonably achfevable. The program (1) shall be contained in the
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6.7 PROCEDURES AND PROGRAMS (con't)

0DCH,

(2) shall be {mplemented by operating procedures, and

(3) shall include remedial actions to be taken whenever the pro-
gram limits are exceeded. The program shall f{nclude the
following elements:

1.

3.

Limitations on the operability of radiocactive 1liquid and
gaseous monitoring instrumentation including surveillance
tests and setpoint determination {n accordance with the
methodology in the ODCM,

Limitations on the concentrations of radioactive material
released in 1iquid effluents to UNRESTRICTED AREAS conform-
ing to 10 CFR Part 20, Appendix B, Table II, Column 2,

Monitoring, sampling, and analysis of radioactive liquid and
gaseous effluents in accordance with 10 CFR 20.106 and with
the methodology and parameters in the ODCM,

Limitations on the annual and quarterly doses or dose
commitment to a MEMBER OF THE PUBLIC from radfoactive mate-
rials in liquid effluents released from each unit to UNRE-
STRICTED AREAS conforming to Appendix I to 10 CFR Part 50,

Determination of cumulative and projected dose contributions
from radicactive effluents for the current calendar quarter
and current calendar year in accordance with the methodelogy
and parameters fn the ODCM at least every 31 days,

Limitatfons on the operability and use of the liquid and
gaseous effluent treatment systems to ensure that the appro-
priate portions of these systems are used to reduce releases
of radioactivity when the projected doses in a 31-day period
would exceed 2 percent of the guidelines for the annual dose
or dose commitment conforming to Appendix I to 10 CFR Part

Limitations on the dose rate resulting from radioactive
saterial released in gaseous effluents to areas beyond the
SITE BOUNDARY conforming to the doses associated with 10 CFR
Part 20, Appendix B, Table 1I, Column 1,

Limitations on the annual and quarterly afr doses resulting
from noble gases released in gaseous effluents from each
unft to areas beyond the SITE BOUNDARY conforming to Appen-
dix I to 10 CFR Part 50,
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6.7 PROCEDURES AND PROGRAMS (con't)

9. Limitatfons on the annual and quarterly doses to a MEMBER OF
THE PUBLIC from tritium and all radicnuclides in particulate
form with halif-l1ives greater than 8 days in gaseous efflu-
ents released from each unit to areas beyond the SITE
BOUNDARY conforming to Appendix I to 10 CFR Part 50.

b. Radiological Environmental Monitoring Program

A program shall be provided to monitor the radiatfon and
radionuclides in the environs of the plant. The program shall
provide (1) representative measurements of radicactivity in the
highest potential exposure pathways, and (2) verification of the
accuracy of the effluent monitoring program and modeling of envi-
ronmental exposure pathways. The program shall (1) be contained
in the ODCM, (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
sethodology and parameters in the ODCM,

2. A Land Use Census to ensure that changes in the use of areas
at and beyond the SITE BOUNDARY are f{dentified and that
modifications to the monitoring program are made 1f required
by the results of the census, and

3. Participation in an Interlaboratory Comparison Program to
ensure that {ndependent checks on the precision and accuracy
of the measurements of radioactive materials in environ-
pental sample matrices are performed as part of the quality
assurance program for environmental monitoring.

6.8 REPORTING REQUIREMENTS
ROUTINE REPORTS

6.8.1 In addition to the applicable reporting requirements of Title 10, Code
of Federal Regulations, the following reports shall be in accordance with 10
CFR 50.4 unless otherwise noted. Some of the reporting reguirements of Title
10, Code of Federal Regulations are repeated below.

ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT ¥

6.8.1.1 The Annual Radiological Environmental Operating Report covering the
operation of the unit during the previous calendar year shall be submitted
before May 1 of each year. The report shall include summaries, interpreta-
tions, and analysis of trends of the results of the Radiological



ADMINISTRATIVE CONTROLS

6.8 REPORTING REQUIREMENTS (con't)

Environmental Monitoring Program for the reporting perfod. The material
provided shall be consistent with the objectives outlined in (1) the ODCM and
(2) Sections IV.B.2, 1V.B.3, and IV.C of Appendix I to 10 CFR Part 50.

SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

6€.8.1.2 The Semfannual Radiological Effluent Release Report covering the
operation of the unit during the previous 6 months of operation shall be sub-
mitted within 60 days after January 1 and July 1 of each year. The report
shall include a summary of the quantities of radfoactive 1iquid and gaseocus
effluents and solid waste released from the unit. The material provided
shall be (1) consistent with the objectives outlined in the ODCHM and (2) in
conformance with 10 CFR 50.36a and Section 1IV.B.1 of Appendix I to
10 CFR Part 50.

ANNUAL REPORTS?

6.8.1.3 Annual reports covering the activities of the unit as described
below during the previous calendar year shall be submitted prior to March 1
of each year.

Ieports'nquired on an annual basis shall include:

a. A tabulation of the number of station, utility and other personnel
(including contractors) receiving exposures greater than 100 mrem/yr and
their associated person-rem exposure according to work and job func-
tions?, e.g., surveillance, routine maintenance, special maintenance
(the dose assignment to varfous duty functions may be estimates based on
pocket dosimeter, TLD, or film badge measurements). Small exposures
totaling less than 20X of the individual total dose need not be
accounted for. In the aggregate, at least B0X of the total whole body
dose received from external sources shall be assigned to specific major
work functions.

b. A1l changes made to the PDMS SAR during the previous calendar year.
€. A1l changes, tests, or experiments meeting the requirements of 10 CFR

SPECIAL REPORTS

6.8.2 Special reports shall be submitted in accordance with 10 CFR 50.4
within the time period specified for each report.

1 A single submittal may be made for a multiple unit station. The submittal
should combine those sections that are common to all units at the statfion.

% This tabulation supplements the requirements of Article 20.407 of 10 CFR 20.
6-10
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6.8 REPORTING REQUIREMENTS (con't)
6.8.3 NONROUTINE REPORTS
A report shall be submitted in the event that an Exceptional Occurrence as

specified in Section 6.13 occurs. The report shall be submitted under one of
the report schedules described below.

. PROMPT REPORTS

6.8.3.1 Those events specified as prompt report occurrences shall be
reported within 24 hours by telephone, telegraph, or facsimile transmission
to the NRC followed by a written report to the NRC within 30 days.

THIRTY DAY EVENT REPORTS

6.8.3.2 Nonroutine events not requiring a prompt report as described in
Subsection 6.8.3.1, shall be reported to the n?? dﬂser within 30 days of
their occurrence or within the time limit specified by the reporting require-
ment of the corresponding certification or permit issued pursuant to Sectfons
401 or 402 of PL 92-500, the Federal Water Pollutfon Control Act (FWPCA)
Amendment of 1972, whichever time duration following the nonroutine event
shall result in the earlier submittal.

CONTENT OF NONROUTINE REPORTS

6.8.3.3 Written 30-day reports and, to the extent possible, the preliminary
telephone, telegraph, or facsimile reports shall (a) describe, analyze, and
evaluate the occurrence, f{ncluding extent and magnitude of the {impact,
(b) describe the cause of the occurrence, and (c) findicate the corrective
action (including any significant changes made in procedures) taken to pre-
clude repetition of the occurrence and to prevent similar occurrences involv-
ing similar components or systems.

6.9 RECORD RETENTION

6.9.1 The following records shall be retained for at least five years:

2. Records of sealed source and fissfon detection leak tests and
results.

b. Records of annual physical 9{nventory of all sealed source
saterial of record.

6.9.2 The following records shall be retained as long as the Licensee has an
NRC license to operate or possess the Three Mile Island facilfty.

a. Records and logs of unit operation covering time {nterval at each
power level.
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6.9 RECORD RETENTION (con't)

0.

Records and logs of principal maintenance activities, {inspec-
tions, repair and replacement of principal {tems of equipment
related to nuclear safety and radioactive waste systems.

ALL REPORTABLE EVENTS submitted to the Commission.

Records of surveillance activities, inspections and calibrations
required by these Technical Specifications.

Records of changes made to the procedures required by Recovery
Technical Specification 6.8.1 and PDMS Technical Specification
6.7.1. :

Radiation Safety Program Reports and Q'uaruriy Recovery Progress
Reports on the March 28, 1979 incident.

Records of radioactive shipments.

Records and logs of radioactive waste systems operations.

Records and drawing changes reflecting facility design modifica-
tions made to systems and equipment described in the Safety Anal-
ysisnchport. TER, SD, or Safety Evaluation previously submitted
to NRC.

Records of new and irradfated fuel {nventory, fuel transfers and
assembly burnup historfes.

Records of transfent or operational cycles for those unit com-
ponents designed for a limited number of transients or cycles.

Records of reactor tests and experiments.

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

Records of 4{n-service {nspections previously required by the
Technical Specifications.

Records of Quality Assurance activities required by the Operating,
Recovery, or PDMS Quality Assurance Plans.

Records of reviews performed for changes made to procedures or
equipment or reviews of tests and experiments pursuant to 10 CFR
50.59.

Records of meetings of the Plant Operation Review Committee

(PORC) and the Generation Review Committee (GRC), and reports of
evaluations prepared by the IOSRG, 1f applicable to TMI-2.
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6.9 RECORD RETENTION (con't)
r. Records of the incident which occurred on March 28, 1979.
s. Records of unit radiation and contamination surveys.

t. Records of radiation exposursz for all {ndividuals entering
radiation control areas.

u. Records of gaseous and liquid radioactive material released to
the environs.

v. Records of reviews performed for changes made to the OFFSITE DOSE
CALCULATION MANUAL.

€.10 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.

6.11 HIGH RADIATION AREA
In lifeu of the “control device” or "alarm signal" required by paragraph

20.203(c)(2) of 10 CFR 20, each high radiation area shall be controlled as
specified in the Radfation Protection Plan.
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6.12 OFFSITE DOSE CALCULATION MANUAL (ODCM)
SUBSTANTIVE CHANGES to the ODCM:

a. Shall be documented and records of reviews performed shall be
retained as required by Specification 6.9.2 v. This documenta-
tion shall contain:

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

2. A determination that the change will maintain the level of
radioactive effluent control required by 10 CFR 20.106, 40
CFR Part 190, 10 CFR 50.36a, and Appendix 1 to 10 CFR Part
50 and not adversely impact the accuracy or reliability of
effluent, dose, or setpoint calculations.

b. Shall become effective after review and acceptance by GPU Nuclear
management.

c. Shall be submitted to the Commission in the form of a complete,
.. legible copy of the entire ODCM as a part of or concurrent with
the Semiannual Radioactive Effiuent Release Report for the period
of the report in which any change to the ODCM was made. Each
change shall be f{dentified by markings in the margin of the
affected pages, clearly indicating the area of the page that was
changed, and shall indicate the date (e.g., month/year) the
change was implemented.

6.13 EXCEPTIONAL OCCURRENCES
UNUSUAL OR IMPORTANT ENVIRONMENTAL EVENTS

6.13.1 Any occurrence of an unusual or important event that causes or could
potentially cause significant environmental impact causally related with sta-
tion operation shall be recorded and reported to the NRC per Subsection
6.8.3.1. The following are examples of such events: excessive bird impaction
events on cooling tower structures or meteorological towers (1.e., more than
100 in any one day); onsite plant or animal disease outbreaks; unusual
mortality of any species protected by the Endangered Species Act of 1973;
fish kills near or downstream of the site.

EXCEEDING LIMITS OF RELEVANT PERMITS .

6.13.2 Any occurrence of exceeding the 1imits specified in relevant permits
and certiffcates {ssued by other Federal and State agencies which are report-
able to the agency which {ssued the permit shall be reported to the NRC in
accordance with the provisfons of Subsection 6.8.3.2. This requirement shall
apply only to topics of Natfonal Environmental Protectfon Act (NEPA) concern
within the requirements of the permits and certificates noted in Sectfon 6.15.
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6.14 STATE AND FEDERAL PERMITS AND CERTIFICATES

Section 401 of PL 92-500 requires any applicant for a Federal license or
permit to conduct any activity which may result in any discharge into navi-
gable waters to provide the licensing agency a certification from the State
having jurisdiction that the discharge will comply with applicable provisions
of Sections 301, 302, 306, and 307 of the FWPCA. Section 401 of PL 92-500
further requires that any certification provided under this section shall set
forth any effluent limitations and other limitations, and monitoring require-
ments necessary to assure that any applicant for a Federal license or permit
will comply with the applicable limitations. Certifications provided in
accordance with Section 401 set forth conditions on the Federal license or
permit for which the certification is provided. Accordingly, the licensee
shall comply ‘+ith the requirements set forth in the 401 certification dated
November 9, 1377 or its currently applicable revision, issued to the licensee
by the Pennsylvania Department of Environmental Resources, which regquires,
among other things, that the licensee comply with effluent limitations
stipulated in the NPDES PERMIT.

Changes or additions to the reguired Federal and State permits and certifi-
cates for the protection of the environment noted in this subsection shall be
reported to the NRC within 30 days. In the event that the licensee initiates
or becomes aware of a request for changes to any of the water quality
requirements, limits or values stipulated in any certification or permit
issued pursuant to Sections 401 and 402 of PL 92-500, NRC shall be notified
concurrently with the authorizing agency. The notification to the NRC shall
include an evaluation of the environmental impact of the revised requirement,
limit or value being sought.

If, during NRC's review of the proposed change, it is determined that a
potentially severe environmental impact could result from the change, the NRC
will consult with the authorizing agency to determine the appropriate action
to be taken.
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1.0 INTRODUCTION

By letter of August 16, 1988 as -uppln-ented1 the General Public Utilities
Nuclear Corporation (the licensee) requested an amendment to Facility
Operating License No. DPR-73 for the Three Mile Island Nuclear Statlon Unic 2
(THI-2) included in the August 16, 1988 letter transmission were the pro-
posed zrended facfility license for Post-Defueling Monitored Storage, proposed
Technical Specifications, and the Post-Defueling Monitored Storage (PDMS)
Safety Analysis Report (SAR). The proposed amendment would permit the
licensee to place the TMI-2 facility in a monitored storage condition. The
requested changes to License No. DPR-73, and to appendices A and B (the
Technical Specifications and the Environmental Technical Specifications,
respectively) will also modify the license to a possession-only license (POL).

The POL establishes requirements that are applicable only to TMI-2 in the
post-accident, inoperable and essentially defueled condition of the facilicy.
As such, although the U.S. Nuclear Regulatory Comzission (NRC) must approve
revisions to the Technical Specifications and be notified of specified actions
and environmental emissions from the facility during PDMS, the licensee may
proceed with some activities (such as periodic entries into the reactor build-
ing and the Auxiliary and Fuel Handling Building (AFHB) to conduct inspec-
tions, surveillance, radiolog!cal surveys, radiological waste processing,
remedial decontamination, and some maintenance to support these activities,

as well as preventive maintenance on a limited number of operational systems)
if these activitles are permitted by the POL and 10 CFR Part 50.59, and do not
foreclose options or significantly increase the cost of a decommissioning
option.

This document was prepared by the Pacific Northwest Laboratory (PNL) under the
direction of the NRC staff to assess the licensee's proposed license amend-
ment. The NRC staff adopts this evaluation and where the term "staff" appears
in this document, it refers to cbservations, analyses or conclusions made by
PNL and adopted by the NRC staff. A Technical Evaluation Report (TER), issued
concurrently with this document, was also prepared by PNL under the direction
of the NRC staff to provide additional details.

lLetters of January 8, 1989, February 9, 1989, March 31, 1989,

June 26, 1989, October 10, 1989, November 22, 1989, June 21, 1990,
October 15, 1990, November 7, 1990, February 19, 1991, April 19, 1991,
June 21, 1991, August 28, 1991, October 9, 1991, and January 13, 1992.
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PDMS was initially proposed in a GPU Nuclear Corporation (GPU) letter dated
Decenber 2, 1986 and was expanded when the licensee submitted its environ-
mental evaluation of PDMS on March 11, 1987. In response to the licensee’'s
proposal and request of August 16, 1988 to amend the Facility Operating
License, the NRC evaluated the environzental impacts assoclated with PDMS. A
draft supplement (Supplement No. 3) to the original Programmatic Environmental
Impact Statement (PEIS) was published in April 1988. This draft supplement
was circulated to Federal, state, and local government agencies and to inte-
rested members of the public for comment. A final supplement was published
in August 1989, which evaluated the environmental impact of the licensee's
proposal for FPDMS as well as a number of alternatives and established ranges
for the expected plant conditions and the expected radiation exposure. The
NRC staff concluded in PEIS Supplement 3 that the licensee’'s proposal to place
the facility in monitored storage can be !{mplemented without significant
environmental impact and that it will not significantly affect the quality of
the human environment. Further, {mplementation of the licensee's proposal
would result i{n occupational dose savings and reduced transportation impacts
over other alternatives considered in PEIS Supplement 3.

Since the time of the licensee’'s original request for an amendment (August
1988), the licensee has submitted 15 supplements to the PDMS SAR. These
supplements provided clarifications to the PDMS SAR and to the proposed
changes to the Technical Specifications. In addition to editorial changes,
these clarifications included retaining portions of the Technical Specifica-
tion requirements, for exazple, maintaining primary containment {sclation,
performing an unfiltered leak rate test of the reactor containment building,
eaintaining operability of the containment air locks, limitations on the
rezoval and rearrangement of fuel in the reactor vessel, limiting loads which
may travel over the reactor vessel, providing specifications for sealed source
integricy, and specifying administrative controls including organization,
staff qualifications, training, technical review and audit, independent onsfite
safety review group, procedures and programs, reporting requirements, records
retention, process control program, and the Offsite Dose Calculation Manual.

The licensee's original request for an amendaent and {ts supplements were
issued after the publication of the staff’'s August 1989 PEIS Final Supple-
ment 3. The staff has reviewed the information submitted by the licensee and
has concluded in the attached PDMS TER, and an Environmental Assessment
prepared in connection with this action, that the supplemented {nformation
provided by the licensee does not alter the conclusions found i{n the Final
Supplement to the PEIS.

2.0 DACKGROUND

Three Mile Island Unit-2 was issued an operating license on February 8, 1978.
On March 28, 1979, an accident at the TMI-2 facility involved a loss of
reactor coolant and resulted in serious damage to the reactor fuel. On

July 20, 1979, the NRC issued an order suspending the licensee’'s authority to
operate the TMI-2 facility and requiring that the licensee maintain the
facility in a shutdown condition in accordance with approved operating and
contingency procedures. Initially, because the exact extent of the damage was
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unknown, it appeared that the facility could be refurbished and operated
again. A subsequent order dated February 11, 1980, provided newv proposed
Technical Specifications (referred to as Recovery Technical Specifications),
vhich modified or reissued all Technical Specifications in Appendix A and
sections of Appendix B. These Technical Specifications were contested by a
aember of the public and were not formally incorporated into the TMI-2 license
until January 27, 1987. Between February 11, 1980 and January 27, 1987,
changes to the proposed Technical Specifications were made by Modification of
Order. A total of 22 Modifications of Order were made.

There have been 40 amendments to the Technical Specifications since the
operating license was issued. These highly modified Technical Specifications
bear little resemblance to the Technical Specifications of any operating
facility licensed under 10 CFR Part 50. Many requirements applicable to a
normal operating reactor were dropped and nev requirements, specific to TMI-2
cleanup, vere added. Currently no defined operational safety limits are
contained in Section 2 of the Technical Specifications. Section 3 contains
approximately one third of the requirements present in the Technical Specifi-
cations of a normal operating reactor. There are no requirements for licensed
operators remaining in Section 6. The survelllance requirements (typically in
Section 4 of a facility's Technical Specifications) were removed and put in a
separate document called the Recovery Operations Plan, which can be modified
without issuing an azendzent to the Technical Specifications. There have been
43 changes to the Recovery Operations Plan since its issuance. For cozplete-
ness, changes to the Recovery Operations Plan are discussed in this document
although they could be modified by letter approval from the NRC. It is the
licensee's intention to place the surveillance requirements for PDMS back in
the Technical Specifications and eliminate the need tor the Recovery Opera-
tions Plan.

The current Technical Specifications require in Section 3.9.13 that accident
generated water be disposed of in accordance with NRC approved procedures.

The NRC staff currently revievs procedures and changes that are related to the
operation of the evaporator system used to dispose of the accident generated
wvater. The licensee has proposed to change this Technical Specification in a
separate licensing action. The proposed change would replace the requirement
for NRC approval vith a series of performance based specifications related to
required decontazination factors and effluent limits. Since this is a
separate licensing action being considered by the NRC staff, it is not
discussed further in this document.

The licensee has retained a 10 CFR Part 50 license since the Atomic Energy Act
of 1954, as amended, requires a license for possession of a defueled reactor.

During the cleanup and defueling phase, three distinct operational modes as
specified in Amendzent No. 30 to the TMI-2 license and defined in detail in
the PDMS TER, vere applicable to the condition and control of the reactor. As
the cleanup progressed, the facility evolved through Mode 1 to Mode 3 with
each mode providing a lessening of Technical Specification requirements. The
TMI-2 facility is currently in Mode 3 (for a more detailed discussion of the
TM1-2 modes, see Chapter 2 of the PDMS TER). A reductfon in the number of
technical specifications, i{ncluding eliminating the need for criticality
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mon{toring and the presence of operators in the control room, accompanied the
progression of TMI-2 into Mode 3.

The licensee’'s August 16, 1988, letter requested amendsent of the facility
license to a possession-only license. The letter requested other changes
applicable to PDMS including the proposed Technical Specifications, as sup-
ported by the PDdAS SAR. The PDMS SAR as amended, will serve the same function
as a Final Safety Analysis Report that i{s required of all licensed reactor
facilities. On July 20, 1981, the NRC {ssued an exemption to the requirements
of 10 CFR Part 50.71(e) for License No. DPR-73. The exemption deleted the
requirements to periodically update the TMI-2 FSAR and required the licensee
to use system descriptions (5Ds) and Technical Evaluation Reports (TERs) for
documenting changes made to the facility during the cleanup at TMI-2. These
documents were required to be updated annually. The licensee has proposed
using the PDMS SAR as the licensing basis document for PDMS and will period-
ically update the PDMS SAR to reflect current plant conditions. (See proposed
PDMS Technical Specification 6.8.1.3.b and PDMS SAR Section 3.1.1.56). The
PDMS SAR (1) describes the current status of the plant after extensive
decontamination, (2) performs a regulatory review of conformance of the TMI-2
facilicy to 10 CFR Part 50, (3) describes fuel removal activities and Special
Nuclear Materials (SNM) accountability, (4) gives a report of the radiological
status of the plant and radiological goals to be attalned prior to entry into
PDMS, (5) lists deactivated systems and facilitles, (6) lists and describes
operational systems and facilities, (7) identifies and quantifies routine and

. unanticipated releases during PDMS, and (8) iterates the proposed changes to

the Technical Specifications to permit entry into PDMS. The NRC staff has
provided comments and requested clarification from the licensee? on the PDMS
SAR and on the proposed PDMS Technical Specifications. The PDMS SAR has been
amended 15 times based on new information, responses to NRC staff's formal
questions, and changes in specifications for the facility.

. The licensee also submitted the Defueling Completion Report (DCR) which

provides a detailed description of the measurements and calculations performed
to assure that as much of the fuel as reasonably achievable had been removed
(see PDMS TER Section 5.1) and that the potential for a nuclear criticality
has been precluded during eicher normal or accident conditions.

Following mitigation of the accident and stabilization of the facility, the
licensee’'s efforts have been focused largely on the removal and treatment of
the accident-generated water, decontazination, and removal of the reactor
fuel. The NRC has reviewed and inspected the licensee's cleanup activities
and has acted upon license amendment requests where appropriate. In general,
the licensee has maintained the facility in accordance with the applicable NRC
requirements.

The NRC has held numerous meetings of the Advisory Panel for the Decontamina-
cion of THI-2, which were open to the public, to discuss PDMS and revisions to
the proposed PDMS Technical Specifications. On April 25, 1991, the NRC staff

2letters of Jaruary 3, 1989, July 4, 1989, August 22, 1989, March 2,
1990, and August 6, 1990,




=

published in the Federal Register a Notice of Consideration of Issuance of
Anendment to Facility Operating License and Opportunity for Hearing for the
requested amendment (56 FR 19128). On May 24, 1991, a request for hearing was
filed by Eric Epstein, and that request is currently pending before the Atomic
Safety Licensing Board.

3.0 EVALUATION

The licensee has requested a number of changes to License No. DPR-73 and the
THI-2 Technical Specifications. These requested changes would authorize the
licensee to possess but not operate the facility, would permit the licensee to
place the TMI-2 facility in Post-Defueling Monitored Storage. and would reduce
requirements to those applicable to a non-operating and defueled reactor.
Currently, the Technical Specifications consist of two parts, Appendix A
pertains to the facility and Appendix B to the environment. The licensee
proposes combining the two sections into one set of Technical Specifications.
Also, the licensee has proposed placing the remaining surveillance require-
ments for PDMS, currently in the Recovery Operations Plan, back into the
Technical Specifications.

Chapter 4 of the PDMS SAR, the DCR and its supplements, and Section 4.3 of the
attached PDMS TER describe the defueling process and the measurement and
calculational methods used to quantify the fuel remaining in the reactor
vessel, the reactor building and in the AFHE. Estimates based on measure-
ments, sanple analyses, and visual observations indicate that no more than
1723 pounds (783 kilograms) of residual fuel (i.e., UD;) remains in the
facility. For purposes of this PDMS SER, fuel is defined as UO; (uranium
dioxide). Core debris i{s a mixture of fuel, structural, and adsorber
oaterials resulting from the accident at TMI-2 and the subsequent cleanup.
Detailed information related to the distribution of residual fuel {s provided
in the DCR, the PDMS SAR, and the PDMS TER, Section 4.3. Residual fuel is
primarily distributed as plated material on the internal surfaces of the
reactor vessel and components, reactor coolant plpes, pressurizer, steam
generators, and reactor coolant pumsps; as solld and particulate material in
the lower portions of the reactor vessel; and as pitticulate material in
tanks, demineralizers, dead legs in the piping systems, and sludge in the
reactor building basement and AFHB floor drains. E

The staff reviewed the licensee’'s quantification of residual fuel (see PDMS
TER Section 4.3). The staff conducted an independent verification, on an
audit basis, of the licensee's estimates of fuel remaining at THI-2 following
the defueling effort, examined the potential for the licensee to have
overlooked significant quantities of fuel, and conducted verification
measurenents of the fuel quantities remaining in selected areas of the
facilicy. Based on the results of the reviews, the staff concluded that the
licensee's analysis methodology ensures a conservative estimate.

The licensee's DCR describes the models and calculations used to calculate the
safe fuel mass limit (SPML) (that quantity of fuel [i.e., U0;] below which
there would be no possibility of an accidental criticality). The staff
deternined the appropriate SPML inside the reactor vessel to be 205 pounds
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(93 kilograms) of fuel (i.e., UO3). A separate SPML of 305 pounds

(140 kilograms) was established for fuel (i.e., U03) outside the reactor
vessel (see Section 5.1 of the PDMS TER). As an operational limit the
proposed PDMS Technical Specifications restrict the licensee to moving less
than 90 pounds (42 kilograms) of fuel (i.e., U0;). To move a quantity of
fusl greater than 90 pounds (42 kilograms) requires a safety analysis and
prior NRC approval.

The staff revieved the models and calculations given in the DCR (as supple-
mented) and concluded that there is no potential for criticality in the fuel
remaining anywhere in the TMI-2 facility during either normal or accident
conditions. The conservatism built into the model and the additional
safeguards contained in the requirenents to remove as much water as possible
from the vessel, and restrictions on deliberate fuel movement, would provide
further assurance of safety.

The potential for the routine release of any significant quantity of radio-
active material from TMI-2 during PDMS has been minimized by the removal of as
much of the fuel and core debris as reasonably achievable and the decontamina-
tion of large sections of the reactor and AFHB surfaces, equipment and piping.
Routine releases were calculated to be significantly below the quantity
specified in 10 CFR Part 50, Appendix I for annual release to the environaent.

Chapter B of the licensee’s FDMS SAR evaluated seven potential accident
scenarios that could occur during PDMS. The selection of accidents was based
on a generic study of a PWR decomnissioning following an accident. The
accidents evaluated were: 1) vacuum canister failure; 2) accidental spraying
of concentrated contamination with high pressure spray; 3) accidental cutting
of contaminated pipe; 4) accidental break of contaminated pipe; 5) fire inside
containment; 6) open penetration; and 7) the rupture and release of resins
from the Makeup and Purification Demineralizers. Addicionally, in PEIS
Supplement 3, the staff identified three potential accidents resulting in an
atmospheric release. These were 1) a fire in the stairwell/elevator struc-
ture, 2) the rupture of a HEPA filter during decontamination activities, and
3) the spill of decontaninstion sclution in the reactor building.

The staff revieved the types of activities that would be permitted during PDHS
and the licensee’s accident analyses and performed independent evaluations of
eight potential accidents. Thess were: 1) vacuus canister failure, 2) high
pressure spray of contamination, 3) cutting contaminated pipe, 4) break of
contaninated pipe, 5) elevator/stairvell fire in containment, 6) D-rings fire
in containment, 7) containaent penetration fallure and 8) the rupture and
release of resins from Makeup and Purification Demineralizers. Although few
activicies are expected to be conducted during FDMS, routine survelllance,
preventive maintenance and stabilization activities will occur, if migration
of radioactive material is detected. For the most severe accident, the fire
in the D-rings in containment with no operation of the ventilation system, the
total body and bone dose to the maximally exposed individual at the site
boundary is 49 and 51 mrem, respectively (PDMS TER Section 5.4). This is
approximately 0.2 percent of the 10 CFR Part 100 limits. The staff reviews
found that accident consequences for the defueled, non-operating condition at
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TMI-2 are significantly reduced compared to past decontamination and defueling
operations. The staff determined that, with the post-accident, inoperable and
essentially defueled condition of TMI-2, the probability and consequences of
previously analyzed accidents has been lessened due to the removal of the
fuel, partial decontamination of the facility, and reduced level of activity
that will be conducted during PDMS.

The staff reviewed the licensee's Defueling Completion Report (DCR) and the
PDMS SAR. The following conclusions of this Safety Evaluation are based on
the information in the licensee's reports and on the conclusions in the
staff’'s PEIS Supplement No. 3 and the PDMS TER: 1) defueling of the reactor
has been accomplished to the extent reasonably achievable, 2) all fuel and
core debris which have been removed from the reactor and assoclated systems
have been shipped offsite, 3) the results of analyses indicate that there is
no potential for criticalicty in the fuel remaining i{n the TMI-2 facility
during either normal or accident conditions, 4) remaining radicactive waste
from the major TMI-2 decontamination activities has been shipped offsite or
packaged and staged for shipment offsite, 5) radiation levels within the
facilicy have been reduced such that plant monitoring, maintenance and
inspections can be performed, 6) radiological surveillance of activities
during PDMS will be conducted in accordance with the approved Offsite Dose
Calculation Manual and in compliance with the regulatory requirements of

10 CFR Part 20 vhich will, with the approved Radiation Protection Plan, ensure
adequate control of occupational exposure and protection of workers, 7) the
surveillance program proposed by the licensee will adequately monitor the PDMS
environmental protection systems, 8) the environmental monitoring activities
for TMI-2 during PDMS, fncluded in the TMI Site Radiological Environmental
Monitoring Plan, will ensure adequate environmental surveillance and control,
9) fire prevention, detection, and control as specified by the approved Fire
Protection Program Evaluation will assure adequate reduction of fire potential
as vell as detection and control during PDMS, and 10) the requirementcs
delineated in the proposed Technical Specifications for PDMS provide assurance
that the facility will be maintained in a safety condition that will not
negatively impact the environaent.

4.0 PROPOSED CHANCES TO LICENSE DPR-73

The staff reviewed the proposed changes to the requirements of the license and
the Technical Specifications for the TMI-2 facility. The staff determined
that the changes to these requirements as proposed in the licensee's submittal
of August 16, 1988, and supplements were acceptable for the post-accident,
inoperable and essenti{ally defueled condition of the facility. The proposed
changes and evaluations of the changes are presented below:

1. Change: License DPR-73, title, delete “FACILITY OFERATING" and replace
with “POSSESSION ONLY".

Evaluation: This license change removes the implication that the
licensee is authorized to operate the facility. The staff finds
this change acceptable considering the post-accident, inoperable,
and essentially defueled condition of the facility.
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Change: License DPR-73, paragraph 1.A. change “license” to *The
Possession Only License®.

Evaluation: This license change removes the i{mplication that the
licensee is authorized to operate the facility. The staff finds
this change acceptable considering the post-accident, inoperable
and essentially defueled condition of the facilicy.

Change: License DPR-73, paragraph 1.B. delete this entire paragraph.

Evaluation: This license change deletes reference that the
construction of the Three Mile Island Nuclear Station, Unit 2 has
been substantially completed in conformity with Construction
Permit No. CPPR-66, etc. The staff finds this change acceptable
considering the post-accident, inoperable and essentially defueled
condition of the facility.

Change: License DPR-73, paragraph 1.C, delete "operate® and replace
with "be maintained”, add the following at the end of the sentence,
"except for those exemptions from specific portions of the regulations,
previously granted by the Commission, and still applicable;" and
renusber this paragraph 1.B.

Evaluation: These license changes remove the licensee's authority
to operate the facility, specifies management of the facility, and
recognizes that exemptions to the regulations have been granted.
The staff finds these changes acceptable considering the post-
accident, inoperable and essentially defueled condition of the
facilicy. :

Change: License DPR-73, paragraph 1.D, delete “operating™ and replace
vith "Possession Only” and renumber this paragraph 1.C. :

Evaluation: This license change removes the implication that the
licensee is authorized to operate the facility., The staff finds
this change acceptable considering the post-accident, inoperable
and essentially defueled condition of the facility.

Change: License DPR-73, paragraph 1.E, delete "operating” and replace
vith "Possession Only®, and renumber this paragraph 1.D,

Evaluation: This license change removes the implication that the
licensee is authorized to operate the facility. The staff finds
this change acceptable considering the post-accident, inoperable
and essentially defueled condition of the facility.

Change: License DPR-73, paragraph 1.F, delete "operating®™ and replace
vith "Possession Only®, and renumber the paragraph 1.E.

Evaluation: This license change rezoves the implication that the
licensee i{s suthorized to operate the facility. The staff finds
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this change acceptable considering the post-accident, inoperable
and essentially defueled condition of the facility.

8. Change: License DPR-73, paragraph 1.G, change paragraph to 1.F.

Evaluation: This is an adainistrative change that improves the
readability and clarity of the license. The staff finds this
change acceptable.

9. Change: License DPR-73, paragraph 1.H, delete “"operating® and replace
with "Possession Only®, and renuaber this paragraph 1.G.

Evaluation: This change removes the implication that the licensee
is suthorized to operate the facility. The staff finds this
change acceptable considering the post-accident, inoperable and
essentially defueled condition of the facility.

10. Change: License DPR-73, paragraph 1.I, delete "Facility Operating" and
replace with "Possession Only,® renumber this paragraph 1.H, and delete
“Appendix D to 10 CFR Part 50 (currently known as 10 CFR Part 51)" and
replace with *10 CFR Parct 51."

Evaluation: The initial change removes the implication that the
licensee is authorized to operate the facility. 1In addition,
these changes improve the readability and clarity of the license
and reflects current NRC regulations. The staff finds these
changes acceptable considering the post-accident, incperable and
essentially defueled condition of the facility.

11. Change: License DFR-73, paragraph 1.J, delete "The receipt, possession,
and use of source, byproduct and special nuclear material® and replace
with "The possession of byproduct and special nuclear material and
receipt, possession, and use of source material®™. Replace "this
license” with "the license.™ Renusber this paragraph to 1.I.

Evaluation: This change eliminates authority to receive and use
byproduct or special nuclear materials to reflect the post-
accident, inoperable and essentially defueled condition of the
facilicy during PDMS. The staff finds this change acceptable.

12, Change: License DPR-73, paragraph 2., delets “"Pursuant to the Initial
Decision of the Atomic Safety and Licensing Board dated December 19,
1977, and the asendment dated December 1, 1981, Facility Operating
License No. DPR-73" and replace with “"Possession Only License
No. DPR-73.* .

Evaluation: This change removes requirements pertinent to the
prior operating license for TMI-2 which are not applicable to the
POL or PDMS. The staff finds this change acceptable considering
the post-accident, inoperable and essentlally defueled condcition
of the facilicy.
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Change: License DFR-73, paragraph 2.A, delete "a pressurized vater
nuclear reactor and associated equipment® with no replacement and
replace "operated” vwith "maintained®.

Evaluation: This change removes reference to operation. The
staff finds this administrative change acceptable considering the
post-accident, inoperable and essentially defueled condition of
the facility.

Change: License DPR-73, paragraph 2.A, delete ""Final Safety Analysis
Report” as supplemented and amended (Amendments 17 through 62)" and
replace vith ""Post-Defueling Monitored Storage Safety Analysis Report”
as supplemented and amended"”.

Evaluation: This change provides the correct reference for the
document that contains the licensee's description of PDMS. The
staff finds this change acceptable considering the post-accident,
inoperable and essentially defueled condition of the facility.

Change: License DPR-73, paragraph 2.B.(1), delete “use, and" and
replace with "but not®, insert the word "Domestic” before the word
*Licensing”.

Evaluation: This license change specifies that the licensee is
not to operate the reactor and improves the clarity of the
license. The staff finds these changes acceptable considering the
post-accident, inoperable and essentially defueled condition of
the facility.

Change: License DPR-73, paragraph 2.B.(3), delete " GPU Nuclear
Corporation, pursuant to the Act and 10 CFR Part 70, to receive, possess
and use at any time special nuclear material as reactor fuel, in accor-
dance with the limitations for storage and amounts required for reactor
operation, as described in the Final Safety Analysis Report, as
supplemented and amended;*®

Evaluation: This license change removes the licensee's
authorization to possess and use special nuclear material as
reactor fuel. The staff finds this change acceptable considering
the post-accident, inoperable and essentially defueled condition
of the facilicy.

Change: License DPR-73, paragraph 2.B.(4), delete "byproduct, source
and special nuclear material as sealed neutron sources for reactor
startup, sealed sources for reactor instrumentation and radiation
monitoring equipment calibration, and as fission detectors in amounts as
required;” and replace with "sealed sources for radiation monitoring
equipment calibration;” Renusber as 2.B(3).

Evaluation: This license change removes the licensee's
authorization to possess and use radicactive material sources only
required for reactor startup and operation and only permits
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possession of sealed sources for radiation monitoring equipment
calibration. The staff finds this change acceptable considering
the post-accident, inoperable and essentially defueled condition
of the facilicy.

Change: License DPR-73, paragraph 2.B(5), renumber paragraph to 2.B(&4).

Evaluation: This {s an adainistrative change that improves the
readability and clarity of the license. The staff finds this
change acceptable.

Change: License DPR-73, paragraph 2.B.(6), add "40" to the 10 CFR Parts
and delete "as may be produced by the operation of the facility.®” and
replace with "which remain at the facility subsequent to the cleanup
following the March 28, 1979, accident.” Renumber as 2.B (5).

Evaluation: This license change removes the licensee's
authorization to possess and use radioactive material produced

by reactor operation and authorizes the licenses to possess
radioactive material which may remain in the facility after

the cleanup activities. The staff finds this change acceptable
considering the post-accident, inoperable and essentially defueled
condition of the facilicy.

Change: License DPR-73, paragraph 2.C., delete after "10 CFR Chapter I®
through "Section 70.32 of Part 70", add after "rules, regulations® the
following phrase in parenthesis "(except for those exemptions from
specific portions of the regulations, previcusly granted by the
Comnission, and still applicable)”.

Evaluation: 10 CFR Chapter I includes all previously listed
sections. The proposed change also recognizes that exemptions to
the regulations have been granted. The staff finds this change
acceptable since it eliminates redundancy and improves clarity.

Change: License DPR-73, paragraph 2.C. Following the phrase,
"incorporated below”; delete the remaining sections of part C and
replace it with: r

"(1) ZIechnical Specifications

The Technical Specifications contained in Appendix A as
revised through Amendment No. _ , are hereby incorporated
in the license. The licensee shall maintalin the facilicy
in accordance with the Technical Specifications and all
Commission Orders issued subsequent to the date of this
Possession Only License.

Evaluation: This license change removes requirements related to

operation of the facility such as maximum pover level, number of

coolant pumps required operational, Reactor Protection System and
Engineered Safeguards Features instrument information,
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modifications required for startup following the first refueling,
and safe shutdown analyses. The staff finds these changes
acceptable considering the post-accident, inoperable and
essentially defueled condition of the facility.

Further, since the plant is essentially defueled and is not to
operate, there are no safety systeas nor safe shutdown systems
for the facility. Thus, controls and modifications to assure
protection of safety systems and safe shutdown systeas are not
necessary.”

22. Change: License DPR-73, paragraph 2.D., renumber as 2.C.(2), delete
this paragraph in i{ts entirety and replace with:

*2.C.(2) FEhysical Protection

The licensee shall fully implement and maintain in effect all
provisions of the Commission-approved physical security, guard
training and qualification, and safeguards contingency plans
including amendments made pursuant to provisions of the
Miscellaneous Amendments and Search Requirements revisions to
10 CFR 73.55 (51 FR 27817 and 27822) and to the authority of
10 CFR 50.90 and 10 CFR 50.54(p). The licensee maintains combined
site physical security, guard training and qualification, and
safeguards contingency plans with Unit 1. These plans are
adainistered under THI-1 license condition 2.C.(3), and shall
apply to TMI-2."

Evaluation: This license change removes the specific references
for the Commission-approved physical security, guard training and
qualification, and safeguards contingency plans from the THI-2
license and states that the licensee now maintains a site securicy
program that {s adaministered under the TMI-1 license. The pro-
posed change does not eliminate the requirements for a Commission-
approved program for TMI-2 but transfers the specifics of that
program to the THI-1 license. The staff finds the proposed change
acceptable.

23, Change: License DPR-73, paragraph 2.E., delete this paragraph in its
entiretcy.

Evaluation: This license change removes specific conditions
added to the license for protection of the environment such as
environmental evaluation prior to additional construction or
operational activities and the processing of intermediate-level
waste water through the EPICOR-II1 system. The requirement for an
environmental evaluation for construction activities is contained
in 10 CFR Part 51 and no construction activities are permitted at
the TMI-2 site during PDMS. The requirements for processing of
all waste waters are provided in Amendment 35 {ssued September 11,
1989, for the disposal of the Accident Generated Water.
Therefore, the staff finds that these changes are acceptable.
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Change: License DPR-73, paragraph 2.F., delete this paragraph in its
entirety.

Evaluation: This license change removes the specific requirement
that this license be subject to the outcome of certain Federal
court rulings. The staff finds this license change acceptable
because the court ruling pertains to operating reactors and THI-2
is a defueled, non-operating reactor.

Change: License DPR-73, add paragraph 2.D.; "Prior to terminating
continuous operation of the auxiliary and fuel handling building (AFHB)
ventilation systems, the speci{al monitoring program of AFHB airborne
levels shall be completed. The program shall include at least one year
of data prior to entry into PDMS and at least one year of data after
entry into PDMS. A report shall be submictted to the NRC containing

the results of the program and containing sufficient data and analyses
to demonstrate that the release rate of particulates with half-lives
greater than eight days from the AFHB will be less than 0.00024 uCi/sec
when averaged over any calendar quarter. Not included in the calcula-
tion of particulate release rate shall be those periods of time
(designated in advance) prior to entry into PDMS during which aggressive
defueling operations were performed in preparation for PDMS. The report
shall be submitted to the NRC staff at least 60 days prior to terminat-
ing continuous operation of the AFHB ventilation system."®

Evaluation: Since the AFHB is not a sealed containment structure
and since the effluent from the AFHB, when not being actively
ventilated, will not be monitored, the licensee shall demonstrate
that the maximum potential release rate from the AFHB of
particulate radionuclides with half-1lives greater than eight days
is a small fraction of the 10 CFR Part 50, Appendix 1 design
objectives. The staff finds this change acceptable.

Change: License DPR-73, add paragraph 2.E.; "Prior to entry of the
facility into PDMS, the licensee will develop an NRC approved surveil-
lance requirement for the reactor building unfiltered leak rate test
that, upon staff approval, will be incorporated as Sectlon 4.1.1.2 of
the proposed PDMS Technical Specificacions.”

Evaluation: Since reactor building isolation i{s required to
ensure containment and control of the major source of radicactive
material at THI-2, an NRC approved leak rate test is required to
ensure that the HEPA filtered breather remains the most likely
leak path from the reactor building. The staff finds this
requirement acceptable.

Change: License DPR-73, add paragraph 2.F; "Additional Submittals Prior
to Post-Defueling Monitored Storage: Prior to entry of the facility
into Post-Defueling Monitored Storage, the licensee will submit and
{zplement a Site Flood Protection Plan, a site Radiation Protection
Plan, an Offsite Dose Calculation Manual, a Post-Defueling Monitored
Storage Fire Protection Program Evaluation, a Post-Defueling Monitored
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Storage Qualicty Assurance Plan, and a Radiological Environmental
Monitoring Plan. Additionally, the licensee will submit to the NRC the
rosults of the completed plant radiation and contamination surveys prilor
to entry into PDMS.*

Evaluation: HMany of the surveillance and requirements necessary
for PDMS are specified in the cited documents. Thus, the
documents must be submitted and the requirements implemented for
entry into PDMS. The staff finds this requirement acceptable.

Change: License DPR-73, Technical Specifications, Section 1,
Definitions. 1.2, Recovery Operations Plan, delete the entire paragraph
and replace with "1.2 Post-Defueling Monitored Storage (PDMS) i{s that
condition vhere TMI-2 defueling has been completed, the core debris
removed from the reactor during the cleanup period has been shipped off-
site and the facility has been placed in a stable, safe, and secure
condition."”

Evaluation: This proposed Technical Specification change deletes
the definition of the Recovery Operations Plan and instead
provides the definition of the status of the facility when the
facility is ready for entry into PDMS. The staff finds this
change acceptable, since the Recovery Operations Plan is no longer
necessary because the survelllance requirements contained in the
Recovery Operations Plan will be incorporated in the proposed PDM
Technical Specifications.

Change: License DPR-73, Technical Specifications, Section 1,
Definitions, 1.3 FACILITY MODE, delete the entire paragraph.

Evaluation: This change removes the definition of FACILITY MODE
(see Chapter 2 of the PDMS TER for an explanation of FACILITY
MODEs). Because of the post-accident, inoperable and essentially
defueled condition of the facility, the use of MODEs will be
discontinued at the start of PDMS, the staff finds this change
acceptable,

Change: License DPR-73, Technical Specifications, Section 1,
Definitions, 1.4, Change the identification of this paragraph to 1.3,

Evaluation: This is a format change only and {mproves the clarity
and readabilicty of the document. The staff finds this change
acceptable.

Change: License DPR-73, Technical Specifications, Section 1,
Definitions, 1.5, Delete *. Implicit in this definition shall be the
assupption that all necessary attendant instrumentation, controls,
normal and emergency electrical power sources, "and replace with "and
vhen all necessary attendant instrumentaction, controls, electrical
power,". Change the identification of this paragraph to 1.4.
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Evaluation: This change alters the definition of operability by
deleting reference to the requirement for emergency electric
povwer sources during PDMS. During FDMS, electrical power will
not be required to safely shut down the plant or mitigate the
consequences of an accident. The plant is already shut down and
the analysis of potential accidents does not require the use of
energency electric power sources to stay within the regulatory
limits for radiocactive releases (see PDMS TER Section 6.6.1).
Because of the post-accident, inoperable and essentially defueled
condition of the facility, there are no active safety systeas
requiring emergency powver during PDMS. The staff finds this
change acceptable.

Change: License DPR-73, Technical Specifications, Section 1,

Definicions, 1.6, Change title from "REPORTABLE EVENT" to "REPORTABLE

EVENTS"; the paragraph on Reportable Events is renumbered 1.13.

Evaluation: This is a format change only and improves the clarity
and readability. The staff finds this change acceptable.

Change: License DPR-73, Technical Specifications, Section 1,
Definitions, 1.7, delete the entire paragraph related to Containment
Integricy.

Evaluation: Containment Integrity was applicable only to Mode 1.
The licensee is currently in Mode 3 (see Chapter 2 of the PDMS TER
for an explanation of facility modes). Therefore, this definition
refers to a requirement that no longer exists, is not applicable
to PDMS and can be deleted. The staff finds this change
acceptable,

Change: License DPR-73, Technical Specifications, Section 1,
Definitions, 1.8, renumber the existing paragraph as 1.5 and replace it
with " An {nstrument CHANNEL CALIBRATION is a test, and adjustaent, as
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., CHANNEL CALIBRATION
shall enconpass the entire channel including equipment activation, alarm
or trip, and shall be deemed to include the CHANNEL FUNCTIONAL TEST.*

Evaluation: The licensee i{s updating the definition of CHANNEL
CALIBRATION to be consistent with the standard Technical
Specification definition. The staff finds this change adds to
the clarity of the Technical Specifications and is acceptable.

Change: License DPR-73, Technical Specifications, Section 1,
Definitions, 1.9, renumber this paragraph 1.6.

Evaluation: This is a format change only and {mproves the clarity
and readablility of the document. The staff finds this change
acceptable.
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Change: License DPR-73, Technical Specifications, Section 1,
Definitions, 1.10, delete existing paragraph and replace with "1.7 A
CHANNEL FUNCTIONAL TEST shall be the injection of a simulated signal
into the channel as close to the primary sensor as practicable to verify
OPERABILITY including alarm and/or trip functions.®

Evaluation: The licensee is updating the definition of CHANNEL
FUNCTIONAL TEST to be consistent with the standard Technical
Specifications definition. The staff finds this change
acceptable.

Change: License DPR-73, Technical Specifications, Section 1,
Definitions, 1.11, renumber this paragraph as 1.14.

Evaluation: This i{s a format change only and improves the clarity
and readability of the document. The staff finds this change
acceptable.

38. Change: License DPR-73, Technical Specifications, Section 1, Defini-
tions, 1.12, change the nusber of the paragraph from 1.12 to 1.8 and the
Table number from 1.2 to 1.1,

Evaluation: This is a format change only and improves the clarity
and readability of the document., The staff finds this change
acceptable.

39. Change: License DPR-73, Technical Specifications, Section 1,
Definicions, 1.13, delete this entire paragraph.

Evaluation: This change removes the definition of FIRE
SUPPRESSION WATER SYSTEM because the Technical Specifications
requirements for a fire suppression vater system have been
deleted. The fire protection program for TMI-2 during PDMS,
described in the PDMS SAR (7.2.2), is specified in the Fire
Protection Program Evaluation manual which is referenced in the
PDMS TER (6.4.3). An approved Fire Protection Program.Evaluation
is required by proposed PDMS License condition 2.F (see item 27
above). This change implements NRC Ceneric Letter 8B8-12, dated
August 1, 1988 entitled "Removal of Fire Protection Requirements
from Technical Specifications.” The staff finds this change
acceptable.

40. Change: License DPR-73, Technical Specifications, Section 1,
Definictions, 1.14, delete this entire paragraph.

Evaluation: This change will remove the definition of REVIEW
SIGNIFICANT which specified specific topics that formerly required
reviev during the cleanup. The term "REVIEW SIGNIFICANT" (s no
longer used in the revised PDMS Technical Specifications,
therefore defining the term i{s no longer necessary. The staff
finds this change acceptable.
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Change: License DPR-73, Technical Specifications, Section 1,
Definitions, 1.15, delete entire paragraph.

Evaluation: This change removes the definition of CORE
ALTERATION, which is the movement or manipulation of any reactor
component (including core debris or fuel [i.e., UOy]) within the
reactor pressure vessel with the head removed and fuel in the
vessel. Due to the post-accident, inoperable and essentially
defueled condition of the reactor, no CORE ALTERATION activities
as would take place in an operating reactor can be conducted.
There is a Technical Specification on Fuel Removal/Rearrangement
(proposed Technical Specification 3.2.1.1) which {s very explicit
and needs no definicion of terms. The staff finds this change
acceptable.

Change: License DPR-73, Technical Specifications, Section 1,
Definitions, 1.16, delete entire paragraph.

Evaluation: Since the reactor has had approximately 99 percent
of the fuel removed, decay heat generation i{s insignificant,
therefore, technical specifications on decay heat removal are
unnecessary. The staff finds this change acceptable.

Change: License DPR-73, Technical Specifications, Section 1,
Definicions, 1.17, change the number from 1.17 to 1.15.

Evaluation: This is a format change only and improves the claricy
and readability of the document. The staff finds this change
acceptable.

Change: License DPR-73, Technical Specifications, Section 1,
Definitions, 1.18, 1.19, and 1,20, delete these three paragraphs in
their entirety.

Evaluation: The definitions of LICENSED OPERATOR, SENIOR LICENSED
OPERATOR, and FUEL HANDLING SENIOR REACTOR OPERATOR are removed.
Section 6.2.2 of the current Technical Specifications no longer
requires Licensed Operator, Senlor Licensed Operator, or Fuel
Handling Senior Reactor Operator. These positions were required
during defueling. The TMI-2 facility {s currently {n a post-
accident, inoperable and essentially defueled condition. Since
there is no fuel in the reactor and no reactor fuel on site to be
handled, there is no need for requirements for NRC licensed
operators or fuel handling personnel. Considering the post-
accident, inoperable and essentially defueled condition of the
facility, the staff finds this change acceptable.

Change: License DPR-73, Technical Specifications, Sectien 1,
Definitions, 1.21, delete the entire paragraph and replace with:

®1.9 CONTAINMENT ISOLATION shall exist when:
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a. Each penetration is:

1. Closed by a manual valve, a welded or bolted blind
flange, a deactivated automatic valve secured in the
closed position or other equivalent mechanical closure
to provide isclation of each penetration, or

2. Open and the pathway to the environment provided with
a HEPA filter, or

3. Open in accordance with approved procedures. Controls
shall be implemented to minimize the time the pene-
tration is allowed open and to specify the conditions
for which the penetration is open. Penetrations shall
be expeditiously closed upon completion of the
conditions specified in the approved procedures, and

b. The Equipment Hatch i{s closed and sealed, and

e Each Containment Airlock is operable pursuant to Tecimical
Specification 3.1.1.3."

Evaluation: Changes modify the wvording and add the provision for
HEPA filtration of open penetrations. The wording changes do not
reduce the quality of the CONTAINMENT ISOLATION or alter the
intent of the Technical Specification. The provision for HEPA
filtration of open penetrations permits installation of an
atmospheric breather line without permitting an unfiltered release
point. Considering the post-accident, inoperable and essentially
defueled condition of the facility, the staff finds this change
acceptable.

46. Change: License DPR-73, Technical Specifications, Section 1,
Definitions, Table 1.1, delete this Table in its entirety.

Evaluation: Table 1.1 defines the conditions for Modes 1, 2 and 3
(see Chapter 2 of the PDMS TER for an explanation of facilicy
modes). Since the reactor has been defueled to the extent
reasonably achievable, fuel canisters containing core debris has
been removed from the reactor building and from the site, and the
facility is being placed in a defueled, non-operating monitored
storage, the mode definitions will no longer be applicable to the
facilicy. The staff finds this change acceptable.

47. Change: License DPR-73, Technical Specifications, Section 1,
Definitions, Table 1.2, renumber the Table 1.1 and add "P Completed
prior to each release.”

Evaluation: The FREQUENCY NOTATION defined in the Table will be
needed for surveillance, calibration and sampling activities. The
addition of the FREQUENCY NOTATION "P" provides definition for
sampling of batches prior to release. Renuambering of the table
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is for clarity and readability. The staff finds this change
acceptable.

Change: License DPR-73, Technical Specifications, Section 1,
Definitions, add *"1.10 A BATCH RELEASE is the discharge of a discrete
volume.®

Evaluation: The definition of a BATCH RELEASE is needed because
the facility may be required to process, sample, and release
discrete volumes of liquid effluent during PDMS. The staff finds
this change acceptable.

Change: License DPR-73, Technical Specifications, Section 1,
Definitions, add "1.11 A CONTINUOUS RELEASE is the discharge of a non-
discrete volume, e.g., from a volume or system that has an input flow
during the continuous release.”

Evaluation: The definition of a CONTINUOUS RELEASE is needed
because the facility may be required to process, monitor, and
release continuous volumes of effluent during PDMS. The staff
finds this change acceptable.

Change: License DPR-73, Technical Specifications, Section 1,
Definitions, add "1.12 The OFF-SITE DOSE CALCULATION MANUAL (ODCH) shall
contain the methodology and parameters used in the calculation of off-
site doses resulcing from radicactive gaseous and liquid effluents, iu
the calculation of gaseous and liquid effluent monitoring alarm/trip set
points, and in the conduct of the Radiological Environmental Monitoring
Program. The ODCM shall also contain (1) the programs required by
Sectlion 6.7.4 and (2) descriptions of the information that should be
included in the Annual Radiclogical Environmental Operating and Semi-
annual Radicactive Effluent Release Reports required by Specifications
6.8.1.1 and 6.8.1.2."

Evaluation: The OFF-SITE DOSE CALCULATION MANUAL will be expanded
to include operability and calibration requirements for radiation
sonitors such as those in waste handling and packaging facility
service, the EPICOR monitor, and the effluent monitors, HP-219 and
HP-219A. Inclusion of these monitors in the ODCM i{s consistent
with Ceneric Letter 89-01 dated January 31, 1989. The staff finds
this change acceptable.

Change: License DPR-73, Technical Specifications, Section 1,
Definitions, add "1.16 SUBSTANTIVE CHANGES are those which affect the
activities associated with a document or the document's meaning or
intent. Examples of non-substantive changes are : (1) correcting
spelling; (2) adding (but not deleting) sign-off spaces; (3) blocking in
notes, cautions, etc.; (4) changes in corporate and personnel titles
vhich do not reassign responsibilities and which are not referenced in
the PDMS Technlcal Specifications; and (5) changes in nomenclature or
editorial changes which clearly do not change function, meaning or
intent.
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Evaluation: This change defines wvhat is meant by a SUBSTANTIVE
CHANGE to assure that appropriate reviews, authorizations, and
approvals are provided for changes that substantially alter the
meaning or intent of a document. The staff finds this change
acceptable.

Change: License DPR-73, Technical Specifications, Sectlion 1, Defini-
tions, add "1.17 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 GPU System, GPU contractors or vendors.
Also excluded from this category are persons vho enter the site to
service equipment or to make deliveries.®

Evaluation: This change provides a specific definition of
MEMBER(S) OF THE PUBLIC to ensure that appropriate classifications
are made for dose assessoent and assignment and determination of
applicable controls. The staff finds this change acceprable.

Change: License DPR-73, Technical Specifications, Section 1,
Definitions, add "1.18 An UNRESTRICTED AREA shall be any area at or
beyond the SITE BOUNDARY access to which is not controlled by CPU
Nuclear for purposes of protection of individuals from exposure to
radiation and radicactive materials, or any area within the SITE
BOUNDARY used for residential quarters or for industrial, commercial,
institutional, and/or recreational purposes.”

Evaluation: This change provides a specific definition of
UNRESTRICTED AREA in compliance with 10 CFR Part 20 to ensure that
appropriate classifications and locations are identified for dose
assessment and assignment and determination of applicable
controls. The staff finds this change acceptable,

Change: License DPR-73, Technical Specifications, Section 1,
Definitions, add "1.19 The SITE BOUNDARY shall be that line beyond which
the land is neither owned, nor leased, nor otherwise controlled by GPU
Nuclear. The SITE BOUNDARY for gaseous and liquid effluents shall be as
shown in ODCM."

Evaluation: This change provides a specific definition of SITE
BOUNDARY in compliance with 10 CFR Part 20 to ensure that
appropriate classifications and locations are identified for dose
assessnent and assignoent and determination of applicable
controls. The staff finds this change acceptable.

Change: License DPR-73, Technical Specifications, Section 1,
Definitions, add "1.20 The NPDES PERMIT {s the National Pollutant
Discharge Elimination System (NPDES) Permit No. PA0009920, effective
January 30, 1975, i{ssued by the Environmental Protection Agency to
Metropolitan Edison Company. This permit authorized Metropolitan Edison
Company to discharge controlled vaste water from THI Nuclear Station
into the waters of the Commonwealth of Pennsylvania.®
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Evaluation: This change adds the definition for NPDES Permit
which is required as a result of combining Appendix A and
Appendix B Technical Specifications into a single set of proposed
PDMS Technical Specifications. The staff finds this change
acceptable.

Change: License DPR-73, Technical Specifications, Section 2, title
page, delete "and Limiting Safety System Settings.®

Evaluation: This change revises the title page to indicate the
contents of the Section. Since there are no Safety Systems
required for the post-accident, inoperdible and essentially.
defueled condition of the facility during PDMS, no limiting safety
system settings are necessary. The staff finds this change
acceptable.

Change: License DPR-73, Technical Specifications, Section 2, Safery
Limicts, add after *....TMI-2" "during PDMS."

Evaluation: This change provides more specificity to the
statement and improves clarity and consistency. The staff finds
this change acceptable.

Change: License DPR-73, Technical Specifications, Section 3, Title
Page. Delete the page in its entirety and replace with: “Section 3/4,
Limiting Conditions for PDMS and Surveillance Requirements.®

Evaluation: This change revises the numbering and title of the
section to correctly identify its contents. This change was an
administrative change to improve readability of the document and
made as a result of combining the Technical Specifications into a
document incorporating the requirements for a post-accident,
inoperable and essentially defueled reactor facility. The staff
finds this change acceptable.

Change: License DPR-73, Technical Specifications, Section 3, Limiting
Conditions for Operation, Paragraph 3.0.1, delete "Operation” and “"the
FACILITY MODE® and replace with *PDMS" and "POST-DEFUELING MONITORED
STORAGE", respectively.

Evaluation: This specification defines the applicability of each
specification in terms of the condition of the facility, i.e.,
PDMS. Because of the post-accident, inoperable and essentially
defueled condition of the facility, the staff finds this change
acceptable.

Change: License DPR-73, Technical Specifications, Section 3, Limiting
Conditions for Operation, Paragraph 3.0.2, delete "Operation” in line
one and line four of the specification and replace with *PDMS* i{in each
place.
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Evaluation: This specification defines those conditions necessary
to constitute compliance with the specifications in terms of the
condition of the facility. Because of the post-accident,
inoperable and essentially defueled condition of the facility, the
staff finds this change acceptable.

Change: License DPR-73, Technical Specifications, Part 3, Limiting
Conditions for Operation, Paragraph 3.0.3, delete “"operation” in the
first sentence and "Section 50.73 of 10 CFR 50" in the last sentence of
the specification and replace them with "PDMS" and "10 CFR 50.73"
respectively.

Evaluation: This specification delineates the ACTION to be taken
for circumstances not directly provided for in the ACTION
statements. Because of the post-accident, inoperable and
essentially defueled condition of the facility, the change from
"operation” to "PDMS" is appropriate. The editorial change in the
method of referencing the Code of Federal Regulations is also
acceptable,

Change: License DPR-73, Technical Specifications, Part 3, Limiting
Conditions for Operatioen, 3.1, 3.1.1, 3.1.1.1, 3.1.1.2, 3.1.1.3,
3.1.1.4, delete these paragraphs in their entirety.

Evaluation: These proposed Technical Specifications are related
to borated water injection and boron concentration in water
systems for reactivity control. Since the reactor has been
defueled and criticality is not possible, reactivity control is
not necessary (See PDMS TER, Section 5.1.4). Due to the post-
accident, inoperable and essentially defueled condition of the
facility, the staff finds this change acceptable.

Change: License DPR-73, Technical Specifications, Section 3, Limiting
Conditions for Operation, 3.3, 3.3.1, 3.3.1.1 delete these paragraphs.

Evaluation: This change removes the requirement for neutron
monitoring instrumentation. Based on the results of the
licensee's Defueling Completion Report and the subsequent NRC
staff review and approval; the possibilicty of an inadvertent
criticalicy is precluded at TMI-2 (see PDMS TER, Section 5.1.4).
Therefore, neutron monitoring instrumentation i{s not required.
The staff finds this change acceptable.

Change: License DPR-73, Technical Specifications. Section 3, Limiting
Conditions for Operation, 3.3.3, 3.3.3.1, delete these paragraphs.

Evaluation: This change will remove the current Technical
Specification requirements for radiation monitoring instrumenta-
tion. Radiation measurement instrumentation availability,
operabilicy, calibration, and testing criteria and requirements
for PDMS are included in the Off-site Dose Calculation Manual
(ODCM) in accordance with Ceneric Letter 89-01 dated January 31,
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1989. The Off-site Dose Calculation Manual is required by
proposed PDMS Technical Specifications 6.7.4(b) (see item 144
below) and proposed PDHS license condition 2.F (see item 27
above). The staff finds this change acceptable.

65. Change: License DPR-73, Technical Specificactions, Section 3, Limiting
Conditions for Operation, 3.3.3.4, 3.3.3.5, and 3.3.3.7, delete these
paragraphs.

Evaluation: This change removes requirements related to
meteorological, essential parameters, and chlorine detection
instrumentation. These instrumentation systems are required for
operating reactors to ensure detection of potentially hazardous
conditions. For the post-accident, inoperable and essentially
defueled condition of TMI-2, these instrument systems are not
needed. The staff finds these changes acceptable.

€6. Change: License DPR-73, Technical Specifications, Section 3, Limiting
Conditions for Operation, 3.3.3.8, delete this paragraph.

Evaluation: This change removes from the current Technical
Specificacions the requirement for fire detection instrumentation.
The requirements for fire detection and suppression during PDMS
are contained in the Fire Protection Program Evaluation document
and in Section 7.2.2 of the PDMS SAR. Maintenance of a an
approved Fire Protection Program Evaluation prior to entry into
PDMS is required by proposed PDMS license condition 2.F (see item
27 above). This change implements Generic Letter 88-12, dated
August 2, 1988 entitled, "Removal of Fire Protection Requirements
from Technical Specifications.” The staff finds this change
acceptable.

67. Change: License DPR-73, Technical Specifications, Section 3, Limiting
Conditions for Operation, 3.4, 3.4.1, 3.4.2, 3.4.9, 3.4.9.1, and
3.4.9.2, delete these paragraphs.

Evaluation: These changes will remove requirements for reactor
vessel water level monitoring, reactor coolant temperature
controls, and assurance that the reactor vessel i{s open to the
reactor building atmosphere, During PDMS, the reactor vessel will
be drained, the decay heat generated from the residual fuel will
be negligible, and the reactor vessel will be covered but not
sealed. Considering the post-accident, {noperable and eszentially
defueled condition of the facility, the staff finds these changes
acceptable,

68. Change: License DPR-73, Technical Specifications, Section 3, Limiting
Conditions for Operation, 3.5 and 3.5.1, delete these paragraphs.

Evaluation: This change will remove the requirement for direct
| comzunications between the Control Room or the Command Center and
personnel in the reactor building. Since there is no requirement
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for Control Room staffing during PDMS, the staff finds this change
acceptable.

License DPR-73, Technical Specifications, Section 3, Limiting

Conditions for Operation, 3.6.1.1.a, 3.6.1.1.b, and Table 3.6.2, delete
these sections.

Evaluation: These changes will remove requirements for primary
containment integrity and deletion of the table listing
penetrations without double isclation. Containment Integrity was
applicable to only Mode 1 during defueling. The licensee is
presently in Mode 3 and defueling is completed (see Chapter 2 of
the PDMS TER for an explanation of Modes). Therefore, this
requirement i{s no longer applicable. During PDMS, modifications
to containment penetrations may be made as long as isolation is
maintained. Technical Specifications for primary containment
i{solation are provided in the proposed PDMS Technical
Specifications in paragraph 3.1.1.1 (see item 70 below). Listings
of reactor containment penetrations, their function during PDMS
and their isolation capablilities are provided in the PDMS SAR
Section 7.2.1 and the PDMS TER Section 6.2.1. Based on the
availabilicy of appropriate information and controls in supporting
documentation, the staff finds this change acceptable.

License DPR-73, Technical Specifications, Section 3, Limiting

Conditions for Operation, 3.6.1.2, under Applicability delete "Modes 2
and 3" and replace with *PDMS*, change the number from 3.6.1.2 to
3:1.1.%.

Evaluation: The current technical specification requires primary
containment isolation only for Modes 2 and 3 (see Chapter 2 of the
PDMS TER for an explanation of Modes). This change specifies that
the Liniting Condition for Operation i{s applicable to PDMS. The
licensee {s currently in Mode 3. Since this proposed change
extends the current requirement to PDMS, the staff finds this
change acceptable.

License DPR-73, Technical Specifications, Section 3, Limiting

Evaluation: This change removes the requirement for Containment
Alr Lock operabilicy during Mode 1 defueling (see Chapter 2 of the
PDMS TER for a description of modes). Since the reactor has been
defueled and {s no longer in Mode 1 and the requirements for
containment airlock operability during other modes i{s contained in
related Technical Specifications, the staff finds this change
acceptable. Additional requirements during PDMS pertaining to
airlocks are found in proposed Technical Speclflcntion 3:1.1.3
(item 73 below).

License DPR-73, Technical Specifications, Section 3, Limiting

Conditions for Operation, 3.6.1.4 and 3.6.1.5, delete these paragraphs.
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Evaluation: These changes remove the limitations on primary
containment pressure and air temperature. The reactor has been
defueled. The primary containment will be vented to the
atmosphere and maintained at ambient pressure or ventilated using
the building purge system. There are no significant sources of
heat that would result in an increase in the ambient temperature
inside containment. Therefore, there is no necessity for pressure
or temperature limitations during PDMS. It is expected that
pressure changes will closely follov ambient atmospheric pressure.
Temperature will remain relatively stable due to the massive heat
sink of the building and its contents. The staff finds these
changes acceptable.

73. Change: License DPR-73, Technical Specifications, Section 3, Limiting
Conditions for Operation, 3.6.1.6, delete the following:

*3.6.1.6 Each Containment Air Lock shall be OPERABLE with at least
one door closed unless otherwise specified per the criteria of
Recovery Operations Plan Section 4.6.1.6.1.

APPLICABILITY: Modes 2 and 3."

and replace with:

*3.1.1.3 Each Containment Air Lock shall be OPERABLE with at least
one door closed except when the alr lock is being used for transic
entry and exit in accordance with site-approved procedures.

APPLICABILITY: PDMS®

Evaluation: Normal entry and exit procedures require at least

one door closed. Occasionally, items that exceed the internal
dimensions of the air lock must be transported into and out of the
reactor bullding necessitating opening both airlock doors. Pro-
cedures vill minimize the amount of time both alrlock doors are
open. Considering the post-accident, inoperable and essentially
defueled condition of the facility and the administrative controls
for entry and exit during PDMS, the staff finds this change
acceptable,

74. Change: License DPR-73, Technical Specifications, Section 3, Limiting
Conditions for Operation, 3.6.3, and 3.6.3.1, delete the paragraph in
its entirety.

Evaluation: This change removes the requirements for operabllirty
of the Containment Purge Exhaust System. The Containment Purge
Exhaust System will only be used when ventilation of primary
containment i{s necessary, i.e., prior to a manned entry. Ko
active continuous ventilation of the containment building is
required. This is no longer a safety related system necessary to
mitigate the consequences of an accident and limit offsite dose to
within 10 CFR Part 100 limits considering the post-accident,
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inoperable and essentlally defueled condition of the facilirty.
Normal containzent atmospheric breathing will be by a filtered
pathway to the AFHB. Specifications for operability of the
Containment Purge Exhaust System and its components, for
ventilation prior to a manned entry, are provided in the PDM5 SAR
(7.2.1.3). Thus, due to the limited applicabilicy of the
Containzent Purge Exhaust System and delineation of requirements
in other documentation, the staff finds this change acceptable.

Change: License DPR-73, Technical Specifications, Section 3, Limiting
Conditions for Operation, 3.7.6, delete the section in its entirety.

Evaluation: This change removes the requirements for flood
protection from the current TMI-2 Technical Specifications. Flood
protection measures for TMI-2 are found in the PDMS SAR (7.1.4).
Since the site is shared with TMI-1 (an operating reactor), the
Technical Specifications (Section 3.14.1) for TMI-1 require
periodic monitoring of the dike around the island. In addition,
the licensee is preparing a site flood protection plan that will
be completed by late 1992 and prior to {mplementation of this
azendzsent request (see proposed PDMS license condition 2.F

[item 27 above]). The staff finds this change acceptable.

Change: License DPR-73, Technical Specifications, Section 3, Limiting
Conditions for Operation, 3.7.7 and 3.7.7.1 delete these paragraphs in
their entirety.

Evaluation: This change rezoves the Control Room habitability
requirements. There is no need to assure hablitability of the
control room for operator corrective and mitigative actlons to
ensure reactor safe shutdown. During PDMS, there is no
requirement to staff the TMI-2 Control Room. The staff finds
this change acceptable.

Change: License DPR-73, Technical Specifications, Section 3, Limiting
Conditions for Operation, 3.7.9, revise the section as follows: change
the nuzber from *3.7.9" to "3/4.5" and from "3.7.9.1" to *3.5.1"; add -
*3/4.5.1 Sealed Source Integrity;" change the reference in the first
paragraph from "4.7.9.2" to "4.5.1.2"; and change the APPLICABILITY from
"Modes 1, 2, and 3" to "PDMS". Change ACTION from "1. Either
decontazinated or repaired or 2. disposed of in accordance with
Cozmission Regulations.®” to "1. Efither decontaminate or repair, or

2. dispose in accordance with Comzission Regulations.”

Evaluation: These changes identify the requirement as applying te
PDMS and improve the clarity, readability and consistency of the
document. The staff finds these changes acceptable.

Change: License DPR-73, Technical Specifications, Section 3, Limiting
Conditions for Operation, 3.7.10 (includes 3.7.10.1 and 3.7.10.4),
delete this section in its entirety.
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Evaluation: This change removes the specifications for fire
suppression vater systems and fire hose stations. Responsibility
for site fire manual suppression has been transferred to the TMI-1
facility and associated Fire Protection Program Evaluation. This
change {s consistent with the staff position contained in KRC
Generic Letter B8-12 dated August 2, 1988, which results in fire
protection requirements in the technical specifications being
transferred to the Fire Protection Program Evaluation. Proposed
PDMS license condition 2-F (see item 27 above) requires imple-
mentation of an approved PDMS Fire Protection Prograz Evaluation
prior to entry into PDMS. Specific comzitments for TMI-2 fire
protection systems and fire response are provided in the PDM5 SAR
(Section 7.2.2) and Fire Protection Program Evaluation. The staff
finds this change acceptable.

Change: License DPR-73, Technical Specifications, Section 3, Limiting
Conditions for Operation, 3.8 (includes 3.8.1, 3.8.1.1, 3.8.2, 3.6.2.1,
3,8.2.1.1, 3.8.2.1.2, and 3.8.2.2.1), delete the section in its
entirety. .

Evaluation: This change removes electrical power system specifi-
cations applicable to Mode 1 (see Chapter 2 of the PDMS TER for a
description of Modes). Since the plant is no longer in Mode 1,
the specifications are not applicable to the post-accident,
inoperable and essentially defueled condition of the facility.
The staff finds this change acceptable.

Change: License DPR-73, Technical Specifications, Section 3, Limiting
Conditions for Operation, 3.9, 3.9.1, 3.9.2, 3.9.3 and 3.9.4, delete
these sections i{n their entirety.

Evaluation: These changes remove radicactive waste storage
specifications (spent fuel storage pool and transfer canal)
applicable to Modes 1 and 2 (see Chapter 2 of the PDMS TER for a
description of Modes). Since the plant is no longer in Modes 1 or
2, the specifications are not applicable to TI-2 now or during
PDMS. All canisters containing fuel and core debris and
radioactive vaste from major decontamination activities have been
resoved from the TMI-2 facility. The fuel pool and transfer canal
will be drained and maintained dry after the Accident Generated
Vater disposition is cozpleted. Consequently, no requirements for
fuel pool or transfer canal water levels are needed. The staff
finds these changes acceptable.

Change: License DPR-73, Technical Specifications, Section 3, Limiting
Conditions for Operation, 3.9.12.1 and 3.9.12.2, delete these sections
in their entirety.

Evaluation: This change removes specifications for operability of
the ventilation systems for the Fuel Handling Bullding and the
Auxiliary Building. The licensee's commzitments for maintenance
and testing of these ventilation systems are provided in the PDMS
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SAR (7.2.6.1 and 7.2.6.2). The license, as amended (proposed
license condition 2.D, see item 25 above), will require that the
licensee demonstrate that airborne concentrations within the AFHB
during PDMS will not exceed a small percentage of release limits.
The staff finds this change acceptable.

Change: License DPR-73, Technical Specifications, Section 3, Limiting
Conditions for Operation, 3.10.1, revise the section as follows:
Renumber *3.10" with *"3/4.3," renumber "3,10.1" with "3.3.1"; replace
*2400" with "50,000"; replace "the following areas” with "reactor
vessel®; delete sub-items a through e; replace "Mode 1* with "PDMS®;
replace "Specification 3.10.1* wicth "Specification 3.3.1%; and replace
*Specification 6.9.2" with "Specification 6.8.2".

Evaluation: Changes to this specification revised upvard the load
limit over the reactor vessel from 2400 lbs to 50,000 lbs. The
requested change also deletes load limitations over the incorz
instrument seal table and guide tubes, deep end of transfer canal
canisters and areas not previously analyzed. These changes
reflect the requirements established to protect against potential
reconfiguration of the core debris outside the analyzed geometries
used i{n the Defueling Completion Report. (See Section 5.1.4 of the
PDMS TER.) These changes also reflect the revised status of the
facility, the reduced risk of accidents, and the estimated
quantity of Special Nuclear Material (SNM) in the facility. The
staff finds these changes acceptable.

Change: License DPR-73, Technical Specifications, Section 3, Limiting
Conditions for Operation, 3.10.2, delete this section in its entirecy.

Evaluation: This change removes the specifications for load
limits in che Fuel Handling Building. Since all the fuel
canisters containing fuel and core debris have been removed from
the T™MI-2 facility and no reactor fuel remains in the Fuel
Handling Building, no specifications are necessary. The staff
finds this change acceptable.

Change: License DPR-73, Technical Specifications, Section 3, Limiting
Conditions for Operation, 3.1.1,2, add the following:

*3.1.1.2 The unfiltered leak rate from Containment with the RB
Breather closed shall be less than 1/100 of the rate through the
RB Breather.

APPLICABILITY: PDHS

ACTION: If the unfiltered leak rate from Containment with the
RB Breather closed is greater than 1/100 of the rate
through the RB Breather or if the trend indicates that
the 1/100 value will be exceeded within 1 year, then:

a. Identify the excessive leakage path;
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b. Make necessary repairs and/or adjustments;

c¢. Perform an additional unfiltered leak rate test;
and

d. Prepare and submit a special report to the
Commission pursuant to Specification 6.8.2 within
the next 30 days."

Evaluation: This change adds specifications for an unfiltered
leak rate test to ensure that the high-efficiency particulate air
(HEPA) filtered reactor building breather continues to be the most
probable leak path from the containment building. The staff finds
this additional requirement acceptable because it provides a
quantitative estimate of leak rate during PDMS.

85. Change: License DPR-73, Technical Specifications, Section 3, Limiting
Conditions for Operation, 3.2.1.1, add the following:

=3/4.2 REACTOR VESSEL FUEL

4 ') N

LIMITING CONDITIONS FOR PDMS

3.2} No more than 42 kg of fuel (i.e., UO7) may be removed
from the Reactor Vessel without prior NRC approval.

APPLICABILITY: FPDHS
ACTION:

Vhen more than 42 kg of fuel has been removed from the Reactor
Vessel, suspend all further fuel removal activities and submit a
safety analysis to the NRC for approval of this activity and any
further fuel removal activities.”

Evaluation: This change establishes limitations for removal of
fuel from the Reactor Vessel to ensure that accidental criticalicy
is precluded. The staff has determined (PDMS TER 5.1) that the
Safe Fuel Mass Limit (SPML) for fuel (i.e., UDp) in the reacter
vessel Is 93 kilograms. To assure that criticality calculations
remain valid and that the geometry of the remaining fuel remains
as defined in the criticality calculations, the proposed PDMS
Technical Specifications prohibit taking any action which would
result in the movenment of 45% of the SFML (93 x 0.45 =

42 kilograms) from the reactor vessel without specific prior
approval of the NRC. The staff finds this change acceptable.

86. Change: License DPR-73, Technical Specifications, Section 3, Limiting
Conditions for Operation, 3.2.1.2, add the following:
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*3.2.1.2 No more than 42 kg of fuel in the Reactor Vessel may be
rearranged outside the geometries analyzed in the
Defueling Completion Report without prior NRC approval.

APPLICABILITY: FPDMS
ACTION:

When more than 42 kg of fuel in the Reactor Vessel has been
rearranged, suspend all further fuel rearrangement activities and
submit a safety analysis to the NRC for approval of this activity
and any further fuel rearrangement activities. If an external
event were to occur that could potentially cause more than 42 kg
of fuel in the Reactor Vessel to be rearranged, a report will be
subnitted to the NRC detailing the findings of any investigation
into that potential rearrangement.”

Evaluation: This change establishes limitations for rearrangement
of fuel in the Reactor Vessel to ensure that accidental critical-
ity is precluded (see PDMS TER 5.1). The staff finds this change
acceptable. See explanation in item B5 above.

Change: License DPR-73, Recovery Operations Plan, Section 4,
Surveillance Requirements, 4.0.1, delete the paragraph and replace it

"Surveillance Requirements shall be met during PDMS or other
conditions specified for individual Limiting Conditions for PDMS
unless otherwise stated in an individual Surveillance
Requirement.”

Evaluation: This change removes the reference to the Recovery
Operations Plan and places the Surveillance Requirements for PDMS
in the proposed PDMS Technical Specifications which provides
clarity and consistency in the Technical Specifications. The
staff finds this change acceptable. Succeeding items 88 through
111 similarily involve proposed changes to the current Recovery
Operations Plan that will be incorporated in the proposed PDMS
Technical Specifications,

Change: License DPR-73, Recovery Operations Plan, Section 4,
Survelllance Requirements, 4.0.2, in the first sentence delete "of the
Recovery Operations Plan®.

Evaluation: This change removes reference to the Rc:onry
Operations Plan as related to Surveillance Requirements. Since
the Recovery Operations Plan is not applicable to the post-
accident, inoperable and essentially defueled condition of the
facility, the staff finds this change acceptable.
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Change: License DFR-73, Recovery Operations Plan, Section &4,
Surveillance Requirements, 4.0.3, delete the paragraph and replace it
vith the following:

*Failure to perform a Surveillance Requirement within the
specified time interval shall constitute a failure to meet the
OPERABILITY requirements for a Limiting Condition for PDMS.
Exceptions to these requirements are stated in the i{ndividual
Specifications. Surveillance Requirements do not have to be
performed on inoperable equipment.®

Evaluation: This change redefines the criteria for performance of
a Surveillance Requirement to be more appropriate to the post-
accident, inoperable and essentially defueled condition of the
facility. The staff finds this change acceptable.

Change: License DPR-73, Recovery Operations Plan, Section &4,
Survei{llance Requirements, 4.1, 4.1.1, 4.1.1.1, 4.1.1.2, 4.1.1.3, and
4.1.1.4. Delete these paragraphs in their entirety.

Evaluation: This change removes the surveillance requirements for
assuring operability of systems for injection of borated cooling
wvater for criticality control. Injection systems for borated
cooling water are no longer needed for criticality control since
the reactor has been defueled. The staff finds this change
acceptable.

Change: License DPR-73, Recovery Operations Plan, Section &4,
Surveillance Requirements, 4.3, 4.3.1, 4.3.1.1, and Table 4.3-1. Delete
these paragraphs and table.

Evaluation: This change removes the surveillance requirements for
neutron monitoring instrumentation. Due to the post-accident,
inoperable and essentially defueled condition of the facility, the
staff finds this change acceptable.

Change: License DPR-73, Recovery Operations Plan, Section &,
Surveillance Requirements, 4.3.3, 4.3.3.1, and Table 4.3-3. Delete
these paragraphs and table.

Evaluation: This change removes the surveillance requirements for
radiation monitoring instrumentation. Surveillance requirements
for radiation measurement instrumentation testing are provided in
the Offsite Dose Calculation Manual consistent with Generic Letter
89-01, dated January 31, 1989, and required by proposed PDMS
Technical Specification 6.7.4.a (see item 144 below) and proposed
license condition 2.F (see item 27 above). The staff finds this
change acceptable.

93. Change: License DPR-73, Recovery Operations Plan, Section &,
Surveillance Requirements, 4.3.3.4, 4.3.3.5, and 4.3.3.7. Delete these
paragraphs and associated Tables 4.3-5 and 4.3-7,
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Evaluation: This change removes the surveillance requirements for
operating reactors for the meteorological instrumentation, the
essential parameters monitoring {nstrumentation, and the chlorine
detection system. The essential parameters monitoring instru-
mentation, and the chlorine detection systems were only required
during defueling (Mode 1). The meteorological instrumentation vas
only required during Modes 1 and 2 (see Chapter 2 of the PDMS TER
for an explanation of facility modes). The facility is currently
in Mode 3 and these requirements are not applicable. The
licensee’s requested change deletes sections that are no longer
applicable to a post-accident, inoperable and essentially defueled
facility. The staff finds these changes mcceptable.

94, Change: License DPR-73, Recovery Operations Plan, Section &4, Surveil-
lance Requirements, 4.3.3.8.1, 4.3.3.8.2, and 4.3.3.8.3. Delete these
paragraphs and associated Table 4.3-11.

Evaluation: This change moves the surveillance requirements for
fire detection instrumentation and circuits to the Fire Protection
Program Evaluation document and Section 7.2.2. of the PDMS SAR.
Maintenance of the fire protection program procedures i{s required
in the Administrative Controls section (Section 6.7.1) of the
proposed PDHMS Technical Specifications. An approved Fire Protec-
tion Program Evaluation is required by proposed PDMS license
condition 2.F (see item 27 above). This change is consistent with
NRC Generic Letter 88-12, dated August 2, 1988, entitled "Removal
of Fire Protection Requirements from Technical Specifications.”
The staff finds this change acceptable,

95. Change: License DPR-73, Recovery Operations Plan, Section &4, Surveil-
lance Requirements, 4.4, 4.4.2, 4.4.9, «.4.9.1, 4.4.9.1.1, and
4.4.9,1,2. Delete these paragraphs and associated Table 4.3-8.

Evaluation: This change removes Surveillance Requirements for
reactor vessel vater level monitoring and reactor coolant system
chemical parameters. Since the reactor has been defueled and the
reactor vessel drained, these surveillance requirements are no -
longer needed. The staff finds this change acceptable.

96. Change: License DPR-73, Recovery Operations Plan, Section &4, Surveil-
lance Requirements, 4.5 and 4.5.1. Delete these paragraphs.

Evaluation: This change removes the surveillance requirement for
verifying that communication channels are open between the Control
Room or the Command Center and personnel in the Reactor Building
and fuel handling building. Since the control room and command
center are not staffed during PDMS and considering the post-
accident, inoperable and essentially defueled condition of the
facilicy, the staff finds this change acceptable.
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Change: License DPR-73, Recovery Operations Plan, Section 4, Surveil-
lance Requirements, 4.6, 4.6.1, 4.6.1.1a, and 4.6.1.1b. Delete these
paragraphs.

Evaluation: This change removes surveillance requirements for
primary containment integrity, specifically for the daily
verification that modified containment penetrations are closed by
a valve, blind flange, or deactivated automatic valve secured in
its position. Containment Integrity was applicable only to Mode 1
(see Chapter 2 of the PDMS TER for an explanation of facility
modes). The licensee is no longer in Mode 1. This surveillance
requirement is not applicable now or during PDMS and can be
deleted. Survelllance requirements of primary containment
isolation are given in proposed PDMS Technical Specifications
Section 4.1.1.1. The staff finds this change acceptable.

Change: License DPR-73, Recovery Operations Plan, Section 4,
Surveillance Requirements, Section 4.6.1.2. Delete the section and
replace it with the following: -

*4.1.1.1 Primary CONTAINMENT 15S0LATION shall be verified quarterly
with the following exceptions:

a. Isolation valves that are locked closed shall be verified
annually on a quarterly STAGGERED TEST BASIS. If a valve is
found to be out of position, a check of all locked closed
{solation valves shall be performed.

b. An independent verification of all isolation valve position
changes shall be performed.

¢. Bolted or welded blind flanges vhich form a containment
isolation boundary will be visually inspected for signs of
degradation and/or leakage every five years on an annual
STAGGERED TEST BASIS. If a problem is discovered with a
flange, a check of all bolted or welded blind flanges shall
be performed. *

Evaluation: Verification of containment isolation is necessary tec
ensure the control of the radicactive material remaining in the
reactor containment building. Considering the post-accldent,
inoperable and essentially defueled condition of the facility, the
staff concludes that the revised Technical Specificatlions provide
adequate assurance of containment isolation. Thus, the staff
finds this change acceptable.

Change: License DPR-73, Recovery Operations Plan, Section &,
Surveillance Requirements, 4.6.1.3 and 4.6.1.3.1. Delete these
sections.

Evaluation: This change removes the surveillance requirement for
Containment Alr Lock operability durlng Mode 1 (see PDMS TER
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Chapter 2 for an explanation of facility modes). The reactor has
been defueled and is no longer in Mode 1. This surveillance
requirement is not applicable now or during PDMS and can be
deleted. Other requirements for Containment Air Lock surveillance
are contained in proposed PDMS Technical Specification 3.1.1.3
(see item 73 above). The staff finds this change acceptable.

100. Change: License DPR-73, Recovery Operations Plan, Section &4,
Surveillance Requirements, 4.6.1.4s, 4.6.1.4b, and 4.6.1.5. Delete these
sections.

Evaluation: These changes remove the surveillance requirements
for primary containment pressure and air temperature. Since the
reactor has been defueled and most containment systeams
deactivated, there is no significant source of heat within the
containment. The containment will be passively vented to the
atmosphere via the HEPA filtered breather line. Thus, there is no
necessity to provide surveillance of the pressure and temperature
instrusentation. The staff finds this change acceptable.

101. Change: License DPR-73, Recovery Operations Plan, Section &4,
Surveillance Requirements, 4.6.1.6 and 4.6.1.6.1. Delete these sections
and replace them with the following:

*4.1.1.3 Each Containaent Air Lock shall be demonstrated OPERABLE
at least once per three months by performing a mechanical
operability check of each Air Lock Door, including a visual
inspection of the components and lubrication if necessary and by
visually inspecting the door seals for significant degradation.
Vhen both Containment Air Lock doors are opened simultancously,
verify the following conditions:

a. The capability exists to expeditiously close at least one
Alr Lock door;

b. The Alr Lock doors and Containment Purge are configured to
restrict the outflow of air in accordance with site-approved
procedures; and

€. The Alr Lock doors are cycled to ensure mechanical
operability within seven days prior to opening both doors.*

Evaluation: The licensee proposes deleting the seal leakage
pressure test for the containment air lock doors. The containment
will not be pressurized, and seal leakage will be measured under
proposed PDMS Technlcal Specification 4.1.1.2 (see item 110
below). The remaining surveillance requirements (mechanical
operabilicy check and the containment unfiltered leak rate test)
are adequate and in keeping with the post-accident, inoperable and
essentially defueled condition of the facility. The staff finds
these changes acceptable.
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102. Change: License DPR-73, Recovery Operations Plan, Section &,
Surveillance Requirements, 4.6.3 and 4.6.3.1. Delete these sections in
their entirety.

Evaluation: This change removes the requirements for surveillance
of the Containment Purge Exhaust System. The Containment Purge
Exhaust system will only be used when ventilation of primary
containment is necessary. This is no longer a safety related
system necessary to mitigate the consequences of an accident and
limit offsite dose to within 10 CFR Part 100 limits considering
the post-accident, inoperable and essentially defueled condition
of the facility. Specifications for operability of the system and
its components are provided in the PDMS SAR 7.2.1.3. Thus, due to
the limited applicability and delineation of requirements in other
documentation, the staff finds this change acceptable.

103. Change: License DPR-73, Recovery Operations Plan, Sectlon &,
Surveillance Requirements, 4.7, 4.7.6, 4.7.6.1, 4.7.6.2 and &4.7.6.3,
Delete these sections.

Evaluation: This change removes the requirements for surveillance
for flood protection from the current TM1-2 Technical Specifica-
tions/Recovery Operations Plan. Since the site is shared vith
TMI-1 (an operating reactor), surveillance activities are comzon
to both facilities and are contained in the Technical Specifica-
tions for TMI-1 (TMI-1 Technical Specification Section 3.14.1).
Flood protection peasures for TMI-2 are described in the PDMS SAR
(Section 7.1.4). In addiction, proposed PDMS license condition 2.F
(see item 27 above) requires the licensee to have implemented a
flood protection plant prior to entry into PDMS. The staff finds
this change acceptable.

104, Change: License DPR-73, Recovery Operations Plan, Section &,
Surveillance Requirements, 4.7.7 and 4.7.7.1. Delete these sections.

Evaluation: This change removes the requirements to survey the
Control Room Emergency Alr Cleanup System. Amendzent 30, {ssued
May 27, 1988, eliminated the requirement for licensed operators
at TMI-2 once the licensee achieved Mode 2 (see Chapter 2 of the
PDMS TER for an explanation of facility modes). The surveillance
requirement i{s not applicable nov or during PDMS and can be
deleted. Considering the post-accident, i{noperable and essenti-
ally defueled condition of the facility, there is no need to
assure habitability of the control room for operator corrective
and mictigative actions to ensure reactor safe shutdown. Also,
during PDMS, the TMI-2 Control Room need not be staffed. The
staff finds this change acceptable.

105. Change: License DPR-73, Recovery Operations Plan, Sectlon &4,
Surveillance Requirements, Section 4.7.9, revise the section as follows:
delete the nusber "4.7.9," change the numbers from *4.7.9.1, 4.7.9.2,
and 4.7.9.3" to 4.5.1.1, 4.5.1.2 and 4.5.1.), respectively. The words
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*Startup sources and” in (a) and (c) and "sealed startup source and”®
also in (c) shall be deleted.

Evaluation: This change deletes reference to startup sources,
vhich are no longer present at the TMI-2 facility. The staff finds
this change acceptable.

106. Change: License DPR-7), Recovery Operations Plan, Section &,
Surveillance Requirements, 4.7.10. Delete sections 4.7.10, 4.7.10.1.1,
4.7.10.1.2, 4.7.10.1.3, 4.7.10.4 and corresponding Table 4.7-1.

Evaluation: This change removes the Survelllance Requireménts

for fire suppression systems including fire hose stations from

the current TMI-2 Technical Specifications. The site fire
suppression responsibilicies have been delegated to TMI-1 (in the
Fire Protection Program Evaluation). Fire detection capabilities
and Surveillance Requirements for TMI-2 are provided in the PDMS
SAR 7.2.2, Additionally, the licensee is required, under proposed
PDMS license condition 2.F (see item 27 above) to have an NRC
approved Fire Protection Program Evaluation prior to entry into
PDMS. This change is consistent with NRC Generic Letter BB-12,
dated August 2, 1988 entitled "Removal of Fire Protection Require-
ments from Technical Specifications.” The staff finds this change
acceptable, 5

107. Change: License DPR-73, Recovery Operations Plan, Section &,
Surveillance Requirements, 4.8, Delete sections 4.8, 4.8.1, 4.8.1.1,
4.8.2, 4.8.2.1, 4.8.2.1.1, 4.8.2.1.2, 4.8.2.2.1, and 4.8.2.2.2.

Evaluation: This change removes the Surveillance Requirements for
both AC and DC powver for the facility. Considering the post-
accident, inoperable and essentially defueled condition of the
facility, and the fact that no active systems are required to
assure safe shutdown of the facility or mitigate the consequences
of an accident that might result in offs{te dose exceeding 10 CFR
Part 100 limits, loss of electrical power would have no effect on
safety at the facility. The staff finds this change acceptable.

108. Change: License DPR-73, Recovery Operations Plan, Section &,
Surveillance Requirements, 4.9, 4.9.1, 4.9.2, 4.9.3, and 4.9.4. Delete
these sections.

Evaluation: This change removes the Surve{llance Requirements for
vater level monitoring of the spent fuel pool and the fuel
transfer canal. Since all canisters containing fuel and core
debris have been removed from the TMI-2 site and the spent fuel
pool and fuel transfer canal will be drained and maintained dry
for the majority of PDMS, Surveillance Requirements for water
level are not needed. The staff finds this change acceptable.
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109. Change: License DPR-73, Recovery Operations Plan, Section &,
Surveillance Requirements, sections 4.9.12.1 and 4.9.12.2, delete these
sections in their entirety.

Evaluation: This change removes the Surveillance Requirements for
the Fuel Handling Building/Auxiliary Building Air Cleanup Systems.
The licensee proposed deleting the requirement for operability of
both the Fuel Handling Building and Auxiliary Building air cleanup

5 systems. The staff has found the licensee's proposal acceptable
(See item Bl above). These systems will remain operational with
surveillance requirements for these systems given in the PDMS SAR
7.2.6.1 and 7.2.6.2. These systems are not safety related systems
necessary to mitigate the consequences of an atcident and limit
offsite dose to within 10 CFR Part 100 limits. Considering the
post-accident, inoperable and essentially defueled condition of
the facility, the staff finds this change acceptable.

110. Change: License DPR-7], Recovery Operations Plan, Section &,
Surveillance Requirements, 4.1.1.2.

Evaluation: The licensee is developing the survei{llance
requirements for the unfiltered leak rate test of the reactor
building. The surveillance requirements are expected te be
submitted to the NRC staff for review by early 1992. The
requirement for an NRC approved surveillance program for this test
is a PDMS license condition (See license condition 2E in item 26
above) and will require NRC staff approval and incorpeoration in
the PDMS Technical Specifications prior to the facility entering
PDMS. The staff finds that this future requirement when i{mple-
mented will ensure adequate surveillance of the Reactor Building.

111. Change: License DPR-73, Recovery Operations Plan, Section &,
Surveillance Requirements, 4.2.1.1, and 4.2.1.2, add the following:

"4.2.1.1 None required as long as no fuel is removed from the
Reactor Vessel.

&:2.1:2 None required as long as no fuel in the Reactor Vessel
is rearranged.®

Evaluation: A Limiting Condition for FDMS establishes
specifications for removal and rearrangement of fuel from and
within the reactor vessel. No Surveillance Requirements are
needed unless fuel movement or rearrangement iz performed. The
staff finds this change acceptable.

112. Change: License DPR-73, Technical Specifications, Section 5, Design
Features. Delete the entire section and replace with the following:

“2.0 DESICN FEATURES
2.1 CONTAINMENT




CONFIGURATION

5.1.1 The Containment Building i{s a steel lined, reinforced
concrete building of cylindrical shape, with a dome roof and
having the following design features:

a. Nominal inside diameter = 130 feect.

b. Nominal inside height = 157 feet.

c¢. Minimusm thickness of concrete walls = 4 feet,

d. Minioum thickness of concrete roof = 3.5 feet,

e. Minimum thickness of concrete floor pad = 13.5 feet.
f. Nominal thickness of steel liner = 1/2 inch.

g. Net free volume - 2.1 x 106 cubic feet.

h. Design Pressure = 5.0 psig.”

Evaluation: This change removes design features such as exclusion
area, site boundary, and design temperature and consolidates the
design features of the containment building into one section. The
design features most important for ensuring containment and
control of radioactive material at TMI-2 are those of the reactor
containment building which are provided. The site exclusion area
(current Technical Specification 5.5.1) and low population zone
(current Technical Specification 5.1.2) are more appropriate for
an operating facility. TMI-2 is essentlally defueled and
inoperable. No fission product release from the remaining core
debris is expected, other than some potential, but insignificant
airborne release of material. There is no accident scenario that
would result in an offsite dose to the maximally exposed member
of the public in excess of 25 rem to the whole body or a total
radiation dose in excess of 300 rem to the thyrold from iodine -
exposure (see PDMS TER Section 5.4.13). Therefore, no exclusion
zone or low population zone needs to be defined (10 CFR

Part 100.11). These areas are identified i{n the TMI-1 Technical
Specifications. The Site Boundary for gaseous effluents (current
Technical Specifications 5.1.3) and the Site Boundary for liquid
effluents (current Technical Specification 5.1.4) will be identi-
fied in the Offsite Dose Calculation Manual (see proposed PDMS
Technical Specification 6.7.4 and item 144 below). Containment
design pressure and temperature (current Technical Specifica-
tion 5.2.2) are no longer applicable to TMI-2. The total water
and steam voluse of the reactor coolant system (current Technical
Specification 5.4.2) is no longer appropriate since the system
will be dewatered. Since the licensee proposed eliminating the
requirement for maintaining the meteorological tower, the
requirement for identifying the location of the meteorological
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tower (current Technical Specification 5.5 and 5.5.1) can be
eliminated. Considering the post-accident, inoperable and
essentially defueled condition of the facility, the staff finds
these changes acceptable.

Change: License DPR-73, Technical Specifications, Section 6,
Administrative Controls, Section 6.1.1, delete the entire section and
replace with the following:

*6.1.1 The Manager, TMI-2 Department is responsible for the
management of overall unit operations at Unit 2 and shall delegate
in writing the succession to this responsibility during absence.”

Evaluation: This change establishes the responsibility for the
facility during PDMS and provides clarification. The staff finds
this change acceptable.

Change: License DPR-73, Technical Specifications, Section 6,
Administrative Controls, Section 6.2.1, delete the entire section and
replace with the following:

*6.2.1 The GPU Nuclear Corporation (GPUNC) organization for unit
managenent and technical support shall be as in Section 10.5 of
the PDMS SAR.*

Evaluation: This change deletes the requirement to maintain a
separate organization plan that defines, in part, the Corporate
Organization. The proposed change transfers the requirement to
maintaln the current corporate organization to Section 10.5 of the
PDMS SAR. This is consistent with past staff guldance contalined
in Generic Letter BB-06 dated March 22, 1988, directing licensees
to remove organizational charts from Technical Specifications.

The staff finds this change acceptable.

Change: License DPR-73, Technical Specifications, Section 6,
Administrative Controls, Section 6.2.2 and Table 6.2-1, delete the
entire section and Table and replace with the following:

*6.2.2 The unit organization shall be as described in Section 10.5
of the PDMS SAR and an individual qualified in radiation
protection procedures shall be on site whenever Radiocactive Waste
Management activities are in progress.®

Evaluation: This change removes the requirement to maintain a
current diagram of unit organization in the Organizational Plan.
The proposed change transfers the requirement to maintain current
unit organization in Section 10.5 of the PDMS SAR. This is
consistent with past staff guidance contained in Generic Letter
88-06, dated March 22, 1988, directing licensees to remove
organizational charts from Technical Specifications. The staff
finds the proposed change acceptable.
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The change also removes all requirements from the current
Technical Specifications for minimum shift crews and licensed
operators at the facility. Licensed operators are no longer
needed at TMI-2. Therefore, the staff finds the proposed change
acceptable.

The licensee also proposes maintaining the requirement for an
onsite individual qualified i{n radiation protection procedures
whenever Radioactive Waste Management activities are in progress.
The requirements for the site fire brigade are found in the Fire
Protection Program Evaluation. Considering the post-accident,
inoperable and essentially defueled condition of the facility, and
that a reference is retained regarding organization requirements
and administrative controls, the staff finds this change
acceptable.

Change: License DPR-73, Technical Specifications, Section 6,
Administrative Controls, Section 6.3.1, delete the second sentence and
replace with "The requirements of ANSI N18.1-1971 that pertain to
operator license qualifications for unit staff shall not apply.”

Evaluation: This change removes the reference to Modes 2 and 3
and clarifies the wording (see Chapter 2 of the PDMS TER for an
explanation of facility modes). The staff finds this change
acceptable because during PDMS the mode of the facility is not
relevant and operator license qualifications are not needed for a
post-accident, inoperable and essentially defueled facility.

Change: License DPR-73, Technical Speci{fications, Section 6,
Adainistrative Controls, Section 6.3.2, delete the paragraph and replace
vith the following:

*6.3.2 The management position responsible for radiological
control or his deputy shall meet or exceed the qualifications of
Regulatory Guide 1.8 of 1977. Each Radiological Controls
Technician in a responsible position shall meat or exceed the
qualificacions of ANSI N18,1-1971, paragraphs 4.5.2 or 4.3.2, or
be formally qualified through an NRC-approved TMI Radiation
Controls training program. All Radiological Controls Techniclans
will be qualified through training and examination in each area or
specific task related to their radiological controls function
prior to their performance of those tasks. "

Evaluation: This change clarifies the qualification requirements
for personnel responsible for radiological control during PDMS to
ensure consistency. The staff finds this change acceptable.

Change: License DPR-73, Technical Specificatlions, Section 6,
Administrative Controls, Section 6.4.1 and 6.4.2, delete these
paragraphs and replace with the following:
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*6.4.1 A retraining and replacement training program for the unit
staff shall be maintained and shall meet or exceed the require-
ments and recommendations of Regulatory Guide 1.8 of 1977.*

Evaluation: This change clarifies the training requirements which
apply during PDMS. The change eliminates the requirement for a
training program for the Fire Brigade from the current Technical
Specifications. The requirement for Fire Brigade training is
found in Section 11, B.1 of the current Fire Protection Program
Evaluation. The staff finds this change acceptable.

Change: License DPR-73, Technical Specifications, Section 6,
Adeministrative Controls, Section 6.5.1, delete the paragraph and replace
with the following:

"The Vice President of each division within GPU Nuclear
Corporation shall be responsible for ensuring the preparation,
review, and approval of documents required by the activities
described {n Sections 6.5.1.1 through 6.5.1.7 within his
functional area of responsibility as assigned in the GPUN Review
and Approval Matrix. Implementing approvals shall be performed at
the cognizant manager level or above.®

Evaluation: This change establishes and clarifies the
responsibilities for technical review and control during PDMS.
The staff finds this change acceptable.

Change: License DPR-73, Technical Specifications, Sectlion 6,
Administrative Controls, Section 6.5.1.1, replace "Technical
Specification 6.8" with "Section 6.7", and in both the first and second
sentences replace “changes®" with "SUBSTANTIVE CHANGES", and
*individual(s)/group® with "individual(s) or group®. In the first
sentence, replace "test” with "tests".

Evaluation: These changes improve the clarity and readability of
the document. The staff finds these changes acceptable,

Change: License DPR-73, Technical Specifications, Section 6,
Adainistrative Controls, Section 6.5.1.2, add the following:

*6.5.1.2 Proposed changes to the Technical Specifications shall be
reviewed by a knowledgeable individual(s) or group other than the
individual(s) or group wheo prepared the change.”

Evaluation: This change establishes the requirement for
independent review and evaluation of PDMS Technical Specification
changes, The staff finds this change acceptable.

Change: License DPR-73, Technical Specifications, Section 6,
Adzinistrative Controls, Section 6.5.1.3, renumber the paragraph
®6.5.1.4" and after components in the first sentence add "necessary to
maintaln the PDHS condition as described in the PDMS SAR™.
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Evaluation: This change ensures that the control applies to PDMS
and provides clarity to the document. The staff finds this change
acceptable.

Change: License DPR-73, Technical Specifications, Section 6,
Adninistracive Controls, Section 6.5.1.4, renumber the paragraph 6.5.1.3
and change *"individual(s)/group® to "individual(s) or group".

Evaluation: This change is a format change and provides clarity
to the document. The staff finds this change acceptable.

Change: License DPR-73, Technical Specifications, Sectlon 6,
Administrative Controls, Section 6.5.1.5, delete the paragraph and
replace with the following:

*6.5.1.5 Investigation of all violations of the Technical
Specifications including the preparation and forwarding of reports
covering evaluation and recommendations to prevent recurrence,
shall be reviewed by a knowledgeable {ndividual(s)/group other
than the individual(s)/group which performed the investigation.”

Evaluation: This change removes the administrative controls
related to the security plan from the TMI-2 license and
establishes criteria for review of Investigations of violations

of Technical Specifications. The licensee maintains a combined
physical security plan with TMI-1 (see TMI-2 license condition
2.C.(2)). Administrative control of the sité security plan is
specified by TMI-1 Technical Specification 6.5.1.8. The criteria
for review of investigations of violations of Technical Specifica-
tions is appropriate. The staff finds this change acceptable.

Change: License DPR-73, Technical Specifications, Section 6,
Administrative Controls, Section 6.5.1.6, delete the paragraph and
replace with the following:

*6.5.1.6 All REPORTABLE EVENTS shall be reviewed by an
individual/group other than the i{ndividual/group which prepared
the reporc.”

Evaluation: This change removes the administractive controls
related to reviev of the emergency plan and establishes criteria
for independent review of REPORTABLE EVENTS. The emergency
planning for THI-2 {s incorporated in TMI-1 planning. Considering
the post-accident, inoperable and essentially defueled condition
of the facility, there are no events which could result in a
release approaching the levels established in the Protective
Action Guide. The criteria for independent review of REPORTABLE
EVENTS is appropriate. The staff finds this change acceptable.

Change: License DPR-73, Technical Specifications, Sectlon 6,
Administrative Controls, Section 6.5.1.7, delete the paragraph in its
entirety.
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Evaluation: This change removes adainistrative controls related
to review of the Recovery Operations Plan. Since the requirements
of the Recovery Operations Plan no longer apply to the facilicy
during PDMS, the staff finds this change acceptable.

Change: License DPR-73, Technical Specifications, Section 6,
Adainistrative Controls, Section 6.5.1.8, renumber the paragraph
*6.5.1.7", delete "6.5.1.1 through 6.5.1.7" and replace with "Sections
6.5.1.1 through 6.5.1.6"; and after the second sentence add "Individuals
responsible for reviews considered under Sections 6.5.1.1 through
6.5.1.5 shall render determinations in writing with regard to whether or
not 6.5.1.1 through 6.5.1.5 constitute an unreviewed safety question.

Evaluation: This change provides clarificacion and improves
readability of the document. The staff finds this change
acceptable.

Change: License DPR-73, Technical Specifications, Section 6,
Adainistrative Controls, Section 6.5.1.9, delete the paragraph in its
entirety.

Evaluation: This change removes administrative controls related
to reviews of support division procedures at TMI-2. Since the

support division will not exist during PDMS, elimination of this
criteria is appropriate. The staff finds this change acceptable.

Change: License DPR-73, Technical Specifications, Section 6,
Adainistrative Controls, Section 6.5.1.10, renumber this section
6.5.1.8; delete the paragraph and replace with the following:

*6.5.1.8 Wricten records of activities performed in accordance
with Sections 6.5.1.1 through 6.5.1.7 shall be maintained in
accordance with Section 6.9."

Evaluation: This is a format and numbering change to improve the
clarity and readabilicy of the document. The staff finds this
change acceptable. .

Change: License DPR-73, Technical Specifications, Section 6,
Adainistrative Controls, Section 6.5.1.11, renumber this section
6.5.1.9; delete the paragraph and replace with the following:

*"6.5.1.9 Responsible Technical Reviewers shall meet or exceed the
qualifications of ANSI/ANS 3.1 of 1978 Section 4.6, or 4.4 for
applicable disciplines, or have 7 years of appropriate experience
in the field of his or her specialty. Credit toward experience
wvill be given for advanced degrees on a one-to-one basis up to a
maximum of two years. Responsible Technical Reviewers shall be
designated in wricting."
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Evaluation: This change renuzbers the paragraphs to provide
consistency in the document and clarifies the responsibilities for
technical reviewers. The staff finds this change acceptable.

131. Change: License DPR-73, Technical Specifications, Section 6,
Administrative Controls, Section 6.5.2.1, delete the paragraph and
replace with the following:

*6.5.2.1 The Vice President of each division within GPU Nuclear
Corporation shall be responsible for ensuring the independent
safecy review of the subjects described in Section 6.5.2.5 within
his assigned area of review responsibility, as assigned in the
GPUN Review and Approval Matrix.®

Evaluation: This change reflects the revised organization which
will be in place during PDMS and assigns the responsibility for
independent safety review. The staff finds this change
acceptable.

132, Change: License DPR-73, Technical Specifications, Section 6,
Adninistrative Controls, Section 6.5.2.2, delete the second sentence of
the paragraph, and substitute "individual or group” for
Individual/group”™ twice in the first sentence.

Evaluation: This change clarifies the responsibility for
independent safety reviews during PDMS. The current Technical
Specification requires that an independent safety review be
conducted on those TMI-2 documents that are determined to be
REVIEW SIGNIFICANT. The term REVIEW SIGRIFICANT was created for
and is unique to TMI-2 and applicable during the THI-2 cleanup.
The requirement for independent review of documents is transferred
to Section 6.5.2.5 of the proposed PDMS Technical Specifications
(see item 135 below). Instead of identifying a category of
documents that are REVIEW SIGNIFICANT, the actual document type is
identifled in the proposed PDMS Technical Specifications. The
staff finds this change acceptable.

133, Change: License DPR-73, Technical Specifications, Section 6,
Administrative Controls, Section 6.5.2.3 j, delete this item and
renuzber the following itenm.

Evaluation: This change removes administrative controls related
to emergency plans, organization, procedures, and equipment. Rev.
3 to the Corporate Emergency Plan, dated April 10, 1990, combined
the emergency action levels of both TMI-1 and THI-2 once TMI-2
entered Mode 2 (see Chapter 2 of the PDMS TER for an explanation
of facility modes). Since emergency response and actions for the
site have been delegated to THI-1 and considering the post-
accident, inoperable and essentially defueled condition of the
facility, the staff finds this change acceptable.
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Change: License DPR-73, Technical Specifications, Section 6,
Administrative Controls, Section 6.5.2.4, insert after the word utilized
“as determined by the cognizant Vice President®.

Evaluation: This change provides clarification as to what
position is authorized to determine the need for consultants. The
staff find this change acceptable.

Change: License DPR-73, Technical Splclflcl:ions..Sactlnn 6,
Adainistrative Controls, Section 6.5.2.5, delete this section in its
entirety and replace with the following:

"6.5.2.5 The following subjects shall be independently reviewed by
INDEPENDENT SAFETY REVIEWERS (ISRs) in the functionally assigned
divisions:

a. Written safety evaluations of changes in the facilitles as
described in the Safety Analysi{s Report, of changes in
procedures as described i{n the Safety Analysis Report, and
of tests or experiments not described in the Safety Analysis
Report, which are completed without prior NRC approval under
the provisions of 10 CFR 50.59(a)(l). This review i{s to
verify that such changes, tests, or experiments did not
involve a change in the Technical Specifications or an
unrevieved safety question as defined in 10 CFR 50.59(a)(2).
Such reviews need not be performed prior to implementation.

b. Proposed changes in procedures, proposed changes in the
facility, or proposed tests or experiments, any of which
involves a change in the Technical Specifications or an
unreviewed safety question as defined in 10 CFR 50.59(c).
Matters of this kind shall be reviewed prior to submittal to
the NRC.

&, Proposed changes to Technical Specifications or license
amendments shall be reviewed prior to submittal to the NRC
for approval.

d. Violations, deviations, and reportable events which require
reporting to the NRC i{n writing. Such reviews are performed
after the fact. Review of events covered under this
subsection shall include results of any investigations made
and the recommendations resulting from such investigations
to prevent or reduce the probability of recurrence of the
avent.

e. Vritten summaries of audit reports in the areas specified in
Section 6.5.3.

f. Any other matters involving the plant which a reviever deexms
appropriate for consideration or which i{s referred to the
independent revievers."”
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Change: License DPR-73, Technical Specifications, Section 6,
Administrative Controls, Section 6.5.2.4, insert after the word utilized
“as determined by the cognizant Vice President®.

Evaluation: This change provides clarification as to what
position is authorized to determine the need for consultants. The
staff find this change acceptable.

Change: License DPR-73, Technical Splclflcl:ions..Sactlnn 6,
Adainistrative Controls, Section 6.5.2.5, delete this section in its
entirety and replace with the following:

"6.5.2.5 The following subjects shall be independently reviewed by
INDEPENDENT SAFETY REVIEWERS (ISRs) in the functionally assigned
divisions:

a. Written safety evaluations of changes in the facilitles as
described in the Safety Analysi{s Report, of changes in
procedures as described i{n the Safety Analysis Report, and
of tests or experiments not described in the Safety Analysis
Report, which are completed without prior NRC approval under
the provisions of 10 CFR 50.59(a)(l). This review i{s to
verify that such changes, tests, or experiments did not
involve a change in the Technical Specifications or an
unrevieved safety question as defined in 10 CFR 50.59(a)(2).
Such reviews need not be performed prior to implementation.

b. Proposed changes in procedures, proposed changes in the
facility, or proposed tests or experiments, any of which
involves a change in the Technical Specifications or an
unreviewed safety question as defined in 10 CFR 50.59(c).
Matters of this kind shall be reviewed prior to submittal to
the NRC.

&, Proposed changes to Technical Specifications or license
amendments shall be reviewed prior to submittal to the NRC
for approval.

d. Violations, deviations, and reportable events which require
reporting to the NRC i{n writing. Such reviews are performed
after the fact. Review of events covered under this
subsection shall include results of any investigations made
and the recommendations resulting from such investigations
to prevent or reduce the probability of recurrence of the
avent.

e. Vritten summaries of audit reports in the areas specified in
Section 6.5.3.

f. Any other matters involving the plant which a reviever deexms
appropriate for consideration or which i{s referred to the
independent revievers."”
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Evaluation: This change removes reference to the Safety Review
Croup (SRG) which no longer exists. The responsibilities of the
Safety Review Group were assumed by the Independent Onsite Safety
Review Group (IOSRG) on June 30, 1990. This change clarifies the
independent reviewer requirements to reflect the organization and
responsibilicies established for PDMS. The Independent Onsite
Safety Review Group requires independent safety review by Indepen-
dent Safety Reviewers (ISRs). The staff finds this change
acceptable.

Change: License DPR-73, Technical Specifications, Section 6,
Adainistrative Controls, Section 6.5.2.6, delete the paragraph and
replace with the following:

"QUALIFICATIONS

6.5.2.6 The ISRS sh.ull either have a Bachelor's Degree in
Engineering or the Physical Sciences and five years of
professional level experience in the area being reviewed or have
nine years of appropriate experience in the field of his or her
specialty. An individual performing reviews may possess
competence in more than one specialty area. Credit towards
experience will be given for advanced degrees on a one-for-one
basis up to a maximum of two years."®

Evaluation: This change deletes the term REVIEW SIGNIFICANT (see
icem 40 above) and incorporates Section 6.5.2.8 of the current
Technical Specifications in this section. There are also format
chenges to improve clarity and readability. The staff finds this
changes acceptable,

Change: License DPR-73, Technical Specifications, Section 6, Adminis-
trative Controls, Section 6.5.2.7, delete "6.10" and replace with "6.9."

Evaluation: This change is a format revision te {mprove the
clarity and readability of the document. The staff finds this
change acceptable.

Change: License DPR-73, Technical Specifications, Section 6,
Adainistrative Controls, Section 6.5.2.8, delete this section in its
entirety.

Evaluation: This section is incorporated in {ts entirety in
Section 6.5.2.6. The staff finds this admini{strative change
acceptable. ‘

Change: License DPR-73, Technical Specifications, Part 6,
Adainistrative Controls, Section 6.5.3 and 6,5.3.1., Delete Section
6.5.3.1 in {ts entirety and replace with the following:
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*6.5.3.1 Audits of unit activities shall be performed in
accordance with the TMI-2 PDMS QA Plan. These audits shall
encompass:

a. The conformance of unit operations to provisions contained
within the Technical Specifications and applicable license
conditions. The audit frequency shall be at least once per
12 months.

b. The performance of activities required by the PDMS QA Plan.
The audit frequency shall be at least once per 24 months.

c. The Radiation Protection Plan and applicable implementing
procedures. The audit frequency shall be at least once per
12 months.

d. The Fire Protection Program and implementing procedures at
least once per 24 months.

e. An independent fire protection and loss prevention program
inspection and technical rudit shall be performed annually
utilizing either qualified licensee personnel or an outside
fire protection firm.

f. An inspection and audit of the fire protection and loss
prevention program by an outside qualified fire consultant
at intervals no greater than 3 years.

g. The ODCM and implementing procedures at least once per
24 wmonths.

h. Any other area of unit operation considered appropriate by
the Manager, TMI-2 Department or the Office of the President
- GPUNC."

Evaluation: This change establishes the audit program for those
prograns and activities that will be in effect during PDMS. The
proposed change deletes the requirement to perform audits on
training and qualification program, the nonconformances and
corrective actions program, and the emergency plan. The licensee
has proposed adding audits on the Offsite Dose Calculation Manual
(ODCM). The licensee also proposed some adainistrative changes to
fmprove the clarity and readability of the specification. The
deletion of the training and qualification program audit and the
nonconformances and corrective actions audit reflect the change in
the facility from one that is actively being cleaned up to a
stored facility. The emergency plan audit is required by the Site
emergency plan administered by TMI-1. The staff finds these
changes acceptable,.

140. Change: License DPR-73, Technical Specifications, Section 6,
Adzinistrative Controls, Section 6.5.3.2, in the first sentence delete
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*either the SRG (until implementation of I0SRG) or the Independent
Onsite Safety Reviev Croup (upon its implementation)®, and replace with
*thea IOSRC", delets the last sentence and add the following sentence:

*TUpper satagesest shall be informed im accerdance with the T™™I-2
FDMS QA Plan.”

Evaluation: The Safety Review Group (SRG) i{s no longer in
existence. Its function is performed by the Independent Onsite
Safety Review Group (IOSRG). The requirement for IOSRG review of
sudits {s removed from this section since it is redundant with the
requirement of PDMS proposed Technical Specifications 6.5.4.3.a
and 6.5.2.5.e. Adding the proposed sentence clarifies when
documents are to be forwarded to management. The staff finds
these changes acceptable.

Change: License DPR-73, Technical Specifications, Section 6,
Adainistrative Controls, Section 6.5.4, and succeeding subsections
6.5.4.1, 6.5.4.1.1, 6.5.4.2, 6.5.4.2.1, 6.5.4.2.2., 6.5.4.3, 6.5.4.4,
6.5.4.5, 6.5.4.6, 6.5.4.7, and 6.5.4.8. Delete these sections in their
entirety.

Evaluation: This change removes the administrative controls
related to the Safety Review Group (SRG). Since the Safety
Review Group no longer exists and has been replaced by an
Independent Onsite Safety Review Group (IOSRG) with its attendant
adninistrative controls contained in PDMS proposed Technical
Specification 6.5.4, the staff finds this change acceptable.

Change: License DPR-73, Technical Specifications, Section 6, Adainis-
trative Controls, Section 6.5.5, renunber this section (as 6.5.4) and
subsections and make the following changes: delete 6.5.5.1.1 in its
entirety; Iin 6.5.5.2a delete "except for an additional position to
support to TMI-2 activities"; in €.5.5.3a delete the word "safety"; in
6.5.5.3c delete "Office of the Director, TMI-2" and replace with
"Manager, TMI-2 Department”; and in 6,5.5.6 renumber "6.5.5.3" with
*6.5.4.3 and replace "Office of the Director, THI-2" with "Manager,
THI-2 Department®.

Evaluation: These changes provide clarification of responsi-
bilities and positions in place during PDMS and improves
readability and consistency of the document. The staff finds
these changes acceptable.

Change: License DPR-73, Technical Specifications, Section 6,
Administrative Controls, Section 6.6, delete 6.6.1a, 6.6.1b, and 6.6.1c
and replace with the following:

"a. The Nuclear Regulatory Comsission shall be notified and/or a
report submitted pursuant to the requirements of Section
50.73 to 10 CFR 50, and
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b. Each REPORTABLE EVENT shall undergo an independent safecy
reviev pursuant to Specification 6.5.2.5 d.*

Evaluazics: This chacmge Teflects the revisico in defimiticms a=2
criteris during PDMS for REPORTAELE EVENTS and their
investigations. The change also removes reference to the Safety
Reviev Group (SRG) which has been superseded by the Independent
Onsite Safety Review Croup (IOSRC). The staff finds this change
acceptable.

Change: License DPR-73, Technical Specifications, Section 6,
Adzinistrative Controls, Section 6.8, delete this section in its
entirelLy and replace with the following:

“6.7 PROCEDURES AND PROCRAMS

6.7.1 VWritten procedures shall be established, implemented, and
saintained for the activities necessary to malntain the PDMS
condition as described in the PDMS SAR. Exazmples of these
activicies are:

a. Technical Specification implementation.

b. Radiocactive wvaste management and shipment.

¢. Radiation Protection Plan i{mplezentation.

d. Fire Protection Prograz implementation.

e. Flood Protection Program implementation.

6.7.2 Each procedure required by Section 6.7.1, and SUBSTANTIVE
CHANGES thereto, shall be reviewed and approved as described in
Section 6.5.1 prior to implementation and shall be reviewed

periodically as required by ANSI N1B.7-1976.

6.7.3 Temporary changes to procedures in Section 6.7.1 above may
be made provided:

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

b. The change is approved by two members of the responsible
organization qualified in accordance with Section 6.5.1.9
and knowledgeable in the area affected by the procedure.
For changes vhich may affect the operational status of unit
systems or equipment, at least one of these individuals
shall be a member of unit management or supervision: and

el The change i{s documented, reviewed and approved as described
in Section 6.5.1 within 14 days of implementation.
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6.7.4 The following programs shall be established, implemented,
and maintained:

a. Radioactive Effluent Controls Program

A progran shall be provided conforming 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 lov as reasonably achievable. The program

(1) shall be contained in the ODCM, (2) shall be implemented
by operating procedures, and (3) shall include remedial
actions to be taken whenever the program limits are-
exceeded. The program shall include the following elements:

1. Limitations on the operability of radioactive liquid
and gaseous monitoring instrumentation {including
surveillance tests and setpoint determination in
accordance with the methodology in the ODCM,

2. Limications on the concentrations of radicactive
material released in liquid effluents to UNRESTRICTED
AREAS conforming to 10 CFR Part 20, Appendix B, Table
11, Column 2,

3. Monitoring, sampling, and analysis of radiocactive
liquid and gaseous effluents in accordance with 10 CFR
20.106 and with the methodology and parameters in the
oDCyM,

4. Limitacions on the annual and quarterly doses or dose
commitment to a MEMBER OF THE PUBLIC from radicactive
materials in liquid effluents released from each unit
to UNRESTRICTED AREAS conforming to Appendix I to 10
CFR Part 50,

5. Determination of cumulative and projected dose
contributions from radicactive effluents for the
current calendar quarter and current calendar year in
accordance with the methodology and parameters in the
ODCHM at least every 31 days,

6. Limitations on the operability and use of the liquid
and gaseous effluent treatment systems to ensure that
the appropriate portions of these systems are used to
reduce releases of radioactivity when the projected
doses in a 31 day period would exceed 2 percent of the
guidelines for the annual dose or dose commitment
conforning to Appendix I to 10 CFR Part 50,

7. Limitations on the dose rate resulting from
radioactive material released in gaseous effluents to
areas beyond the SITE BOUNDARY conforming to the doses
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associated with 10 CFR Part 20, Appendix B, Table II,
Coluan 1,

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 Appendix I to 10 CFR Part 50,

9. Limitations on the annual and quarterly doses to a
MEMBER OF THE PUBLIC from tritium and all radio-
nuclides in particulate form with half-lives greater
than 8 days in gaseous effluents released from each
unit to areas beyond the SITE BOUNDARY conforming teo
Appendix I to 10 CFR Part 50.

b. Radiclogical Environmental Monitoring Program

A program shall be provided to moniter the radiation and
radionuclides in the environs of the plant. The prograz
shall provide (1) representative measurements of
radicactivity in the highest potential exposure pathvays,
and (2) verification of the accuracy of the effluent
monitoring program and modeling of environmental exposure
pathways. The program shall (1) be contained in the ODCM,
(2) conform to the guidance of Appendix 1 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 the
oDCH,

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 the census, and

3. Parcicipation in an Interlaboratory Comparison Program
to ensure that independent checks on the precision and
accuracy of the measurements of radiocactive materials
in environmental sample matrices are performed as part
of the quality assurance program for environmental
monitoring.”

Evaluation: This change removes references and administrative
controls related to programs (such as Recovery Operations Plan) no
longer applicable to the post-accident, inoperable and essentially
defueled condition of the facility. The proposed changes also
establish adainistrative controls for radioactive effluent and
radiological environmental monitoring programs during PDMS. The
proposed changes to Section 6.7.3 are consistent with Standard
Technlcal Specifications, Babcock and Wilcox Plants (NUREG-1430).
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Additional information is provided in the PDMS SAR 7.2.4 and the
PDMS TER Section 6.6.3. The staff finds this change acceptable.

Change: License DPR-73, Technical Specifications, Section 6,
Adminisctrative Controls, Section 6.9, renumber to 6.8. and make the
folloving changes:

In current section 6.9.1 delete "submitted" in the second line and
add this sentence after the first sentence "Some of the reporting
requirements of Title 10, Code of Federal Regulations are repeated
below® and renumber the section 6.8.1.

Add: “ANNUAL RADIOLOCICAL ENVIRONMENTAL OPERATING REPORT

6.8.1.1 The Annual Radiological Environmental Operating
Report covering the operation of the unit during the
previous calendar year shall be submitted before May 1 of
each year. The report shall include summaries,
interpretations, and analysis of trends of the results of
the Radioclogical Environmental Monitoring Program for the
reporting period. The material provided shall be consistent
with the objectives outlined in (1) the ODCM and (2)
Sections IV.B.2, IV.B.3, and IV.C of Appendix I to 10 CFR
Part 50.

SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

6.8.1.2 The Semiannual Radiological Effluent Release Report
covering the operation of the unit during the previous 6
months of operation shall be submitted within 60 days after
January 1 and July 1 of each year. 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 (1) consistent with the
objectives outlined in the ODCM and (2) in conformance with
10 CFR 50.36a and Section IV.B.1 of Appendix I to 10 CFR
Parc 50."

Renumber 6.9.1.4 to 6.8.1.3; delete the number 6.9.1.5 and retain
the narrative; in the renumbered 6.8.1.3a, replace "man rem*

with "person-rem”; after e.g., delete "reactor operations and",
"inservice inspection®, and "(describe maintenance), waste pro-
cessing, and refueling.” Place next sentence in parentheses.
Delete the existing 6.9.1.5b and replace with: -

*b. All changes made to the PDHS SAR during the previous
calendar year.

€. All changes, tests, or experiments meeting the requirements
of 10 CFR 50.59."

Renuzber 6.9.2 to 6.8.2,



Sishia

Evaluation: These changes provide clarification and consistency
to the document and improve readability. They delete sections and
reports that are no longer required or have been completed and
modify remaining reporting requirements consistent with current
regulations. The staff finds these changes acceptable.

146. Change: License DRP-73, Technical Specifications, Section 6,
Administrative Controls, add the following:

"6.8.3 NONROUTINE REPORTS

A report shall be submitted in the event that an Exceptional
Occurrence as specified in Section 6.13 occurs. The report shall
be submitted under one of the report schedules described below.

EROMPT REPORTS

6.8.3.1 Those events specified as prompt report occurrences shall
be reported within 24 hours by telephone, telegraph, or facsimile
transoission to the NRC followed by a written report to the NRC
with 30 days.

IHIRTY DAY EVENT REPORTS

6.8.3.2 Nonroutine events not requiring a prompt report as
described in Subsection 6.8.3.1, shall be reported to the NRC
either within 30 days of their occurrence or within the time limit
specified by the reporting requirement of the corresponding
certification or permit issued pursuant to Sections 40l or 402 of
PL 92-500, the Federal Water Pollution Control Act (FWPCA)
Amendment of 1972, whichever time duration following the
nonroutine event shall result i{n the earlier subamictal.

CONTENT OF NONROUTINE REPORTS

6.8.3.3 Wricten 30-day reports and, to the extent possible, the
preliminary telephone, telegraph, or facsimile reports shall

(a) describe, analyze, and evaluate the occurrence, including
extent and magnitude of the impact, (b) describe the cause of the
occurrence, and (c) indicate the corrective action (including any
significant changes made in procedures) taken to preclude
repetition of the occurrence and to prevent similar occurrences
involving similar components or system.*

Evaluation: These changes are administrative requireu;nts
necessary to implement sections of the proposed PDMS Technical
Specifications. The staff finds these changes acceptable,

147. Change: License DPR-73, Technical Specifications, Section 6,
Administrative Controls, Section 6.10, renumber to 6.9. and make the
following changes:
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In the current Technical Specifications 6.10.1 (PDMS proposed
Technical Specifications 6.9.1) delete 6.10.1c.

In 6.10.2 (now 6.9.2) part e. delete "Specifications 6.8.1.a, b.,
c., and £." and replace with "Recovery Technical Specification
6.8.1 and PDNS Technical Specification 6.7.1"; part n. delete
*performed pursuant to these™ and replace with "previously
required by the"; part o. after Operating add ", Recovery, or
PDMS"; part q. delete "the SRG or by"; and add part "v. Records of
reviews performed for changes made to the OFFSITE DOSE CALCULATION
MANUAL. *

Evaluation: These changes delete redundant requirements, provide
clarification to the document, and update the references to
documents, programs and activities that will be in place during
PDMS. The staff finds these changes acceptable.

148. Change: License DPR-73, Technical Specifications, Section 6,
Adzministrative Controls, Section 6,11, renumber to 6.10; Section 6.12
renucber to 6.11; and add the following Sections:

“6.12 OFFSITE DOSE CALCULATION MANUAL (ODCH)
SUBSTANTIVE CHANGES to the ODCHM:

a. Shall be documented and records of reviews performed shall
be retained as required by Specification 6.9.2 v. This
documentation shall contain:

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

2. A determination that the change will maintain the
level of radioactive effluent control required by 10
CFR 20.106, 40 CFR Part 190, 10 CFR 50.36a, and
Appendix I to 10 CFR Part 50 and not adversely impact
the accuracy or reliablility of effluent, dose, or
setpoint calculations.

b. Shall become effective after review and acceptance by GPU
Nuclear management.

c. Shall be subnmitted to the Commission in the form of a
copplete, legible copy of the entire ODCM as a part of or
concurrent with the Semiannual Radiocactive Effluent Release
Report for the period of the report in which any change to
the ODCY 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 (e.g., month/year) the change was
implemented.”
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Evaluation: This change establishes documents directly applicable
during PDMS and provides administrative controls for changes,
reviews and reports related to them. The staff finds this change
acceptable.

149. Change: License DPR-73, Technical Specifications, Section 6, o
Administrative Controls, add the following:

"6.13 EXCEPTIONAL OCCURRENCES
UNUSUAL OR IMPORTANT ENVIRONMENTAL EVENTS

6.13.1 Any occurrence of an unusual or important event that
causes or could potentially cause significant environmental impact
causally related with station operation shall be recorded and
reported to the NRC per Subsection 6.8.3.1. The following are
examples of such events: excessive bird impaction events on
cooling tower structures or meteorological towers (i.e., more than
100 in any one day); onsite plant or animal disease outbreaks;
unusual morcality of any species protected by the Endangered
Species Act of 1973; fish kills near or dowvnstream of the site.

EXCEEDING LIMITS OF RELEVANT PERMITS

6.13.2 Any occurrence of exceeding the limits specified in
relevant permits and certificates issued by other Federal and
State agencies which are reportable to the agency which issued the
pernit shall be reported to the NRC in accordance with the
provisions of Subsection 6.8.3.2. This requirement shall apply
only to topics of National Environmental Protection Act (NEPA)
concern within the requirements of the permits and certificaces
noted in Section 6.15.

.14 STATE AND FEDERAL PERMITS AND CERTIFICATES

Section 401 of PL 92-500 requires any applicant for a Federal
license or permit to conduct any activity which may result in any
discharge into navigable vaters to provide the licensing agency a
certification from the State having jurisdiction that the
discharge will comply wirh applicable provisions of Section 301,
302, 306, and 307 of the FWPCA. Section 401 of PL 92-500 further
requires that any certification provided under this section shall
set forth any effluent limitations and other limitations, and
monitoring requirements necessary to assure that any applicant for
a Federal license or permit will comply with the applicable
limitations. Certifications provided in accordance with Section
401 set forth conditions on the Federal license or permit for
vhich the certification is provided. Accordingly, the licensee
shall comply with the requirements set forth in the 401
certificacion dated November 9, 1977 or its currently applicable
revision, issued to the li{censee by the Pennsylvania Department of
Environmental Resources, which requires, among other things, that
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the licensee comply with effluent limitations stipulated in the
NPDES PERMIT.

Changes or additions to the required Federal and State permicts and
cercificates for the protection of the environment noted in this
subsection shall be reported to the NRC within 30 days. In the
event that the licensee initiates or becomes aware of a request
for changes to any of the water quality requirements, limits or
values stipulated in any certification or permit issued pursuant
to Section 401 and 402 of PL 92-500, NRC shall be notified
concurrently with the authorizing agency. The notification to the
NRC shall include an evaluation of the environmental impact of the
revised requirement, limit or value being sought.

1f during NRC's review of the proposed change, {t is determined

that a potentially severe environmental impact could result from
the change, the NRC will consult with the authorizing agency to

determine the appropriate action to be taken.”

Evaluation: These sections, with slight wording nodiflcatfbns.
are transferred from Appendix B of the current Environmental
Technical Specifications to the proposed PDMS Technical
Specifications. These changes are administrative requirements
necessary to implement sections of the proposed PDMS Technical
Specifications. The staff finds these changes acceptable.

Change: License DPR-73, Environmental Technical Specifications,
Appendix B, make the following changes: Sections 2.0, 2.1, 2.1.1,
2.1.2, 2.1.3, 3.2, 3.2.1, 3.2.2, 3.2.3 are reformatted and transferred
to the Offsite Dose Calculational Manual consistent with the guidance
of NRC Generic Latter B9-01. Sections 4.6, 4.6.1, 4.6.2, and 5.4 are
renumbered 6.14, 6.14.1, 6.14.2, and 6.15, respectively, and are
transferred to the proposed PDMS Technical Specifications. Sections
3.0, Y1001 312060 &Y 602, 6.3 6060 83,15:0,8501 5.2
5.3, 5.3.1, and 5.3.2 are section headings that contained studies or
requirements that have been completed or deleted by previous amendments.
Removal of the section headings does not change the licensee's
requirazents. Sectfons 1.0, 5.5, 5.5.1, 5.5.2, 5.5.3, 5.5.4, 5.5.5,
5.5.6, 5.6, 5.6.1, 5.7, 5.7.1, 5.7.2, and 5.8 are administrative
requirements necessary to maintain the Appendix B Technical
Specifications as a separate document. Sections 4.6 and 5.4 of the
current technical specifications (6.14 and 6.15 of the proposed PDMS
Technical Specifications), Section 5.6.2, 5.6.2a, 5.6.2b and 5.6.2¢ in
the current technical specifications (6.8.3, 6.8.3,1, 6.8.3.2, and
6.8.3.3 of the proposed PDMS Technical Specifications) are
administrative requirements necessary to implement sections of the
proposed PDMS Technical Specifications and are renumbered and included
in the proposed PDMS Technical Specifications.

Evaluation: Since both the radiological and non-radioclogical
requirements are retained in either the Offsite Dose Calculation Manual
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or the proposed PDMS Technical sFoclficationl the staff finds these
changes acceptabls.

151. Change: License DPR-73, Technical Specifications, delete the following
list of headings and empty tables: 3.3.2, 3.4.1, 3.7.4, 3.7.10.2,
3,.7.10.3, 3.7.11, Table 3.8-1, Table 3.8-2, 4.1.3, 4.1.3.1, 4.3.2,

Table 4.3-2, 4.3.3.8.4, 4.4.1, 4.7.4, 4.7.4.1, 4.7.10.2, 4.7.10.3.1,
4.7.10.3.2, 4.7.11, ﬁ.&.l.!. 4.8.1.3, 5.4.1, 6.5.1.2, 6.7, 6.8.2.2,
6.9.1.6, 6.9.1.7, 6.9.1.8, 6.9.1.9, and 6.9.1.10.

Evaluation: These sections and tables consist of headings with no
associated text and empty tables. Since these sections and tables
contain no specifications or requirements, they may be deleted. The
staff finds these changes acceptable.

The staff has concluded that 1) the TMI-2 facility can safely be placed in
long-term monitored storage and the facility configuration during storage
under both routine and accident conditions will not result in impacts that
exceed those i{dentified in the staff's PEIS Supplement 3, 2) no credible
accident for the TMI-2 facility in the defueled condition could result in the
release of radiocactive materials to the environment in quantities that would
require protective actions for the public, and 3) there {s reasonable
assurance that the health and safety of the public will not be endangered by
the proposed defueled, non-operating monitored storage condition of the
reactor. Therefore, the staff finds the proposed amendments to the license
acceptable.

5.0  STATE CONSULTATION

In accordance with the Commission's regulations, a representative of the
Commonwealth of Pennsylvania was contacted on December 19, 1991 about the
proposed issuance of the amendment. The Commonwealth of Pennsylvania had no
comments on the proposed amendment at that time.

6.0  ENVIRONMENTAL CONSIDERATION

Pursuant to 10 CFR Parts 51.20 and 51.92, an environmental impact statement,
Supplenent 3 of the
Recontamication and Disposal of Radioactive Waste Resulting from Maxch 28,
1879 Accident. Three Hile Island Nuclear Station. Unit 2 - Final Supplement
—~ (PEIS Final
Supplement 3), was prepared and issued August 1989. That document concluded
that the proposed PDMS of TMI-2 would not have a significant impact on the
quality of the human environaent.

The staff has prepared an Environmental Assessoent in support of PDMS that

evaluates the licensee's last 11 amendaents to their PDMS SAR issued since the
August 1989 PEIS Supplement 3 was prepared. The purpose of the evaluation was
to deternine {f the PEIS Supplement 3 is still valid, The staff concluded in
the Environmental Assessment that the licensee's proposal i{s still within the
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scope of the impacts evaluated in PEIS Suppleaent 3 and will not have a
significant lmpact.

7.0 CONCLUSION

The Commission has concluded, based on the considerations discussed above,
that because the anendsent does not involve a significant increase in the
probability or consequences of accidents previously evaluated, or create the
possibility of a new or different kind of accident from any accident pre-
viously evaluated, and does not involve a significant reduction in a margin of
safety, the amendment does not involve a significant hazards consideration.
The Commission finds that (1) there i{s reasonable assurance that the health
and safety of the public will not be endangered by the proposed activities,
and (2) such activities will be conducted in compliance with the Commission’s
regulations and (3) the issuance of this amendaent vill not be inimical to the
common defense and security or the health and safety of the public.
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ABSTRACT

Three Mile Island Unit 2 (TMI-2) is a pressurized-water reactor that experi-
enced a loss-of-reactor-coolant accident in 1979, vhich resulted in serious
danage to the reactor fuel and the spread of radiocactive contasination
throughout the facility. Following mitigation of the accident and stabiliza-
tion of the facility, major efforts were made to remove the fuel and clean up
the contamination. In 1988, the licensee proposed to place the facility in
post-defueling monitored storage (PDMS) and to amend the facility license to
a possession-only license (POL). The basic criterion for transition to PDMS
is assurance that the health and safety of the public is protected by conform-
ance to all applicable Comnission regulations. The evaluation of the safety
significance of PDMS is dependent on the conditions of the facility at the
time the plant begins long-term storage and on the proposed actions of the
licensee during the storage period.

Seven prerequisites for placing the TMI-2 facility into PDMS have been
fdentified. Each of these prerequisites is defined and the actions taken to
ensure its completion described. The Nuclear Regulatory Commission (NRC)
staff has also identified six environmental protection systems that are
important in providing reascnable assurance that the facility can be safely
saintained during PDMS. The NRC staff concluded (based on their raview of
material received from the licensee and on independent evaluation and measure-
ments by the NRC staff) that the prerequisites have been met, and the environ-
mental protection systems are satisfactory. The staff further concluded that
the proposal to place TMI-2 into PDMS conforms to all applicable Comaission
regulations and can be {mplemented without significant risk to the environment
or the public. £
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EXECUTIVE SUMMARY

The purpese of this technical evaluation is to evaluate the safety signifi-
cance of the licensee’'s proposal to place the Three Mile Island Unit 2
facility into post-defueling monitored storages (PDMS). This evaluatiom forms
the basis for the requirements and contrels to be maintained during storage

to ensure public health and safety and protection of the environment. A brief
history of the facility and its current status are provided. The prerequi-
sites for PDMS are given and the environmental protection issues that
accompany these prerequisites during PDMS are addressed in this report.

EACILITY HISTORY AND CURRENT STATUS

Three Mile Island Unit 2 (THI-2), a 890-megawatt electric pressurized-wvater
reactor, vas issued an operating license on February 8, 1978. On March 28,
1979, an accident at the THI-2 facllity involved a loss of reactor coolant and
resulted in serious damage to the reactor fuel. When coclant was restored,
radioactive contamination in the form of core debris and fission products was
distributed by the cooling water throughout the reactor coolant system. A
portion of the water, carrying core debris and fission products as dissolved
and particulate material, escaped from the reactor coolant system and flowved
into the reacter building basement. Exposed surfaces in the reactor bullding
and the auxi{liary and fuel-handling building (AFHB) were contaminated with
material in the reactor coolant and from radionuclides that became airborne as
stean that had escaped from the reactor coolant system and then had condensed
during and shortly after the accident.

On July 20, 1979, the U.S. Nuclear Regulatory Commission (NRC) issued an order’
suspending the authority of the licensee, General Public Utilities Nuclear
Corporation (GFU or GPUNC), to operate the facility and requiring that the
licenses maintain the facility in a shutdown conditicn in accordance with
approved operating and contingency procedures. Although its sutherity to
operate the facility was suspended, the licensee retained an operating
license, possessing a Class 103 (10 CFR Parct 50.22) license. The staff
initially made the decision for the facility to retain the operating license
because the exact extent of the damage was unknowvn and some people still
believed, in the absence of a true understanding of the extent of the dazage,
that the facility could be refurbished and could operate again. Later, vhen
the true extent of the damage was understood, the NRC staff concluded that
permitting the licensee to maintain an operating license during defueling
and partial clean up allowed for the most effective regulatory oversight by
the NRC. An order dated February 11, 1980, issued new proposed Technical
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Specifications, which modified or replaced all Technical Specifications in
Appendix A and sections of Appendix B. These proposed Technical Specifica-
tions becaze final on January 27, 1987. Since that time, the Technical
Specificazions have been amended 15 times.

The NRC is responsible for regulating the TMI-2 cleanup operations to ensure
the protection of the health and safety of the public and the TMI-2 occupa-
tional work force and the protection of the environment. The cleanup activ-
ities at the TMI-2 facility were conducted in compliance with the appropriate
Federal and State regulations. NRC responsibilities include reviewing and
approving the licensee’'s proposals for cleanup actions, overseeing the
licensee’s implementation of approved activities, coordinating with other
Federal and State governmental agencies regarding their activities in the
cleanup, and informing local officials and the public about the status of the
cleanup. The NRC has reviewed the licensee’s cleanup activities and has acted
upon license amendzent requests vhen appropriate.

Following mitigation of the accident and stabilization of che facility, the
licensee's major efforts have included partial decontamination of contazinated
areas, removal of the fuel, and removal and treatment of the accident-
generated water. Currently, the reactor vessel and the reactor coolant system
have been defueled to the extent reasonably achievable (all fuel removed that
i{s reasonably accessible within technically practical methods), and the possi-
bility of criticality in the reactor building has been precluded. The facil-
ity has been extensively modified to facilitate defueling and decontazination
activities. The facllity is not operable. All canisters containing core
material have been shipped to an offsite location. No canisters containing
core material remain in the reactor bullding. Technical Specifications
(including removing the requirements for criticality monitoring and for the
presence of operators in the control room) have also been reduced.

The licensee has proposed placing the facility in post-defueling monitored
storage. In the Safety Analysis Report (SAR) for Post-Defueling Monitored
Storage (PDMS), the licensee states that *THI-2 has been defueled and decon-
taninated to the extent that the plant is in a safe, {nherently stable
condition suitable for long-term management and any threat to the public
health and safety has been elininated. This long-term management condition is
termed Post-Defueling Monitored Storage.®” PDMS was proposed by the licensee
in a letter dated December 2, 1986. In a letter dated August 16, 1988, the
licensee requested that the TMI-2 license (No. DPR-73) be amended to authorize
implenentation of the proposed PDMS plant configuration. Transmitted with the
August 16, 1988, letter wvere the proposed amended facility license, proposed
PDMS Technical Specifications, and the PDMS SAR. The requested action would
allow the licensee to place the TMI-2 facility in monitored storage, The
licensee has indicated that the proposed monitored storage of TMI-2 would not
extend beyond the operation of Three Mile Island Unit 1 (TMI-1). In response
to the licensee's request, the NRC evaluated the environmental impacts
associated with the licensee's proposal to place the TMI-2 facility into
storage at the conclusion of defueling. This analysis was published {n August
1989 as Supplement 3 to the "Programmatic Environmental Impact Statement
Related to Decontanination and Disposal of Radioactive Waste Resulting from
March 28, 1979 Accident, Three Mile Island Nuclear Station, Unit 2.* The
Pacific Northwest Laboratory under the direction of the NRC staff has prepared
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this technical evaluation to assess the licensee's proposal to place the TMI-2
facilicy into PDMS and to ensure that the proposed action is within the scope
of the Programmacic Environmental Impact Statement (PEIS) and its supplements.

The staff adopts this evaluation and where the term "staff” appears in this
document it refers to observations, analyses, or conclusions made by the

Pacific Northwest Laboratory and adopted by the NRC staff.

This report pro-

vides the technical basis for requirements imposed upon the licensee and docu-

ments comaitments made by the licensee in support of their license amendment

for PDMS. The actual requirements will be incorporated into the TMI-2 license
vith the {ssuance of the PDMS amendment.

PREREQUISITES FOR POST-DEFUELING MONITORED STORAGE

The basic criterion for transition to PDMS is compliance with all applicable
Comnission regulations and assurance that the health and safety of the public
is protected., The evaluation of the safety significance of PDMS is dependent

on the conditions of the facility at the time the plant begins long-term

storage.

tions {dentified by the licensee (in the PDMS SAR) and described below.

Preraquiszites for PDMS are based on the NRC staff evaluation of information

provided by the licensee in the PDMS SAR, 1.1.2.1.

follows:
1. Defueling of the facility to the extent reasonably achievable and to
- such a degree that a nuclear criticality is precluded.

2. Shipment off site of all fuel and core debris that have been removed
from the reactor and associated systems.

3. Removal of water, to the extent practicable, from the reactor coolant
system; draining of the fuel transfer canal; and {solation of the fuel
transfer tubes. To the extent that the spent fuel pools are needed to
store the accident-generated water, wvater may remain in these pools
after the start of PDMS.

4. A reduction of potential for release of radiocactive material from the

facility above the design objectives specified in Title 10 of the Code

, Part 50 (10 CFR Part 50), Appendix I, for
offsite dose consequences and a reduction of the potential for
instantaneous concentrations of released material within the limits
specified in 10 CFR Part 20.

Shipment off site or packaging and staging for shipment of remaining
radioactive waste from the major THI-2 decontamination activities.
Deteraination and reduction of radiation levels within the facility to
allov plant monitoring, maintenance, and inspections.

Additionally, the NRC staff has identified a seventh prerequisite for PDMS:
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The NRC staff has evaluated PDMS on the basis of the initial condi-

The prerequisites are as



7. Definition and establishment of an adequate surveillance program for
PDMS environaental protection systems to snsure public health and
safery.

Each of these prerequisites is discussed below.

Reduction of Potential for Accidental Criticalicy

The licensee’s "Defueling Completion Report® (DCR) describes the methods and
efforcs used to remove fuel froam the facility; specifies, as far as possible,
locations and quantities of fuel remaining: and provides the technical basis
for ensuring that an accidental criticality is precluded. For the purposes of
this document, fuel is defined as UO; (uraniua dioxide). Core debris is a
.mixture of fuel, structural and adsorber materials resulting from the accident
at THI-2 and the subsequent cleanup. The NRC has conducted an independent
evaluation of the DCR to verify that an accidental criticality is precluded.
This evaluation included reviewing calculations, conducting onsite inspec-
tions, and vieving videotapes of defueled areas. The NRC staff agrees with
the licensee that, considering the location, form, and quantity of fuel (i.e.,
UD;) and core debris remaining in the facility and the safeguards enacted by
the licensee, an accidental criticality is precluded.

Bezmoval of Fuel and Core Debris From the TMI Site

The NRC staff has verified that all fuel canisters containing core debris have
been removed from the reactor facility and shipped off site.

Bemoval of Vater

Before the beginning of PDMS, the reactor vessel, the reactor coolant system,
the reactor building fuel canal, and the fuel transfer tubes will be drained
of water. The reactor vessel will be covered to minimize the potential for
water entry. The submerged demineralizer systeam and spent fuel pool B will be
drained and shielded, as required. The fire mains within the reactor building
will be closed with valves and drained, It is estimated that the reactor
vessel will contain approximately 10 gallons (38 liters) of residual water.
Hovever, because of the distribution, amount, and physical state of fuel
located in the reactor vessel, this quantity of water will not contribute to a°
criticality. In addition, the quantity of water that will remain in the
reactor coolant system {s not enough to transport radiocactive material within
the facility. There may be some water stored outside containment awvaiting
processing in the Accident Cenerated Water evaporator after PDMS begins. This
vater is considered to be in temporary storage prior to disposal and may
remain in these locations until completion of the evaporation operations
during the beginning of PDMS.

-

Beduction of the Potential for Relesse of Redioactive Material

The potential for release of any significant quantity of radiocactive material
from T™I1-2 during PDMS has been minimized by the removal of as much of the
fuel and core debris as is reasonably achievable and the decontamination of
large sections of the reactor building and the surfaces, equipment, and piping
in the auxiliary and fuel-handling building (AFHB). The major source of
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radioactive material remaining in the facility is inside the reactor building.
This building constitutes a sealed and leaktight enclosure, except during
entry for inspection and measurements, and except for the use of a breather
systen that i{s equipped with a high-efficiency particulate air (HEPA) filter.
Releases of radicactive material during PDMS are governed by the Code of
Federal Regulations (CFR) 10 CFR Part 20, Appendix B, Table 1I, and 10 CFR
Part 50, Appendix I, as referenced in the T™I-2 proposed Technical Specifi-
cations for PDMS (Chapter 9 of the PDMS SAR). The radioactivity concentration
in gaseous and liquid effluents from TMI-2 to the environment during PDMS
shall not exceed the values specified in 10 CFR Part 20, Appendix B, Table II.
In addition, the design objective annual exposure values specified in 10 CFR
Part 50, Appendix I, apply during PDMS. Releases of radioactive material to
the atmosphere must also meet the Environmental Protection Agency's (EPA's)
environmental standards for the uranium fuel cycle specified in 40 CFR

Part 190. Releases for radiocactive material to water must meet EPA's National
Interin Primary Drinking Water Standards specified in 40 CFR Part 141.

Appendix I to 10 CFR Part 50 states as a design objective, that the calculated
annual total quantity of all radicactive iodine and radiocactive material in
particulate form above background to be released in effluent to the atmosphere
cannot result in an estimated annual dose or dose commitment to any individual
in an unrestricted area in excess of 15 millirem to any organ. The design
objective also states that the calculated annual total quantity of all radio-
active material above background te be released to the atmosphere cannot
result in an estimated annual air dose from gaseous effluent to an individual
in an unrestricted area in excess of 10 millirad for gamma radiation and

20 millirad for beta radiation, except if reasonable assurance {s provided
that the proposed higher quantity will not result in an estimated annual
external dose from the effluent in excess of 5 millirem to the total body or
15 millirem to the skin. The dose permitted by these design objectives
compares to an estimated 50-year dose commitment from a l-year release of

0.22 nilliren to the total body and 2.8 millirem to the bone of the maximally
exposed offsite individual at TMI-2 during PDMS.

For routine (normal) activities, the design objective from 10 CFR Part 50,
Appendix I, states that the annual total quantity of all radicactive material
above background that is released in liquid effluent should be limited such
that it would not resull in an estimated annual dose or dose comaitment for
any individual i{n an unrestricted area (considering all pathways of exposure)
in excess of 3 millirem to the total body or 10 millires to any organ. This -
dose is comparsble to the estimated 50-year dose commitment of less than
0.0009 millirem to the total body and 0.0009 millirem to the bone of the
maximally exposed offsite individual at TMI-2 during PDMS.

10 CFR Part 100 applies to any accident at TMI-2 during PDMS., This regulation
linits the dose to an i{ndividual located at any point on the site boundary for
2 hours immediately folloving onset of the postulated fission product release
to a vhole-body dose of 25 rem or a total radiation dose of 300 rem to the
thyroid from fodine exposure. The licensee evaluated seven potential accident
scenarios in the PDMS SAR. Four of these accidents were based on the



possibilicy that ainor or limited decontamination activicy” may be conducted
to maintain the facility in reasonable condition. The seven accidents include
(1) a vacuun canister failure during decontamination activities, (2) acci-
dental spraying of concentrated contamination with high-pressure spray during
decontanination activicies, (3) accidental cutting of contaminated pipe during
decontazination activities, (4) accidental break of a contaminated pipe during
decontanination activities, (5) a fire in the containment building, (6) an
open penetration during surveillance or maintenance activities, and (7) rup-
ture and release of contaminated resins of a single makeup and purification
demineralizer. The staff revieved and performed independent evaluations of
the seven potential accidents identified by the licensee in the PDHS SAR. The
staff also evaluated an eighth potential accident, a fire in the D-rings
inside containment. In all cases, the resulting doses would be significantly
lover than those permitted by 10 CFR Part 100 for determination of exclusion
areas. The accident that would result in the maxigun offsite dose is the fire
in the containment building. The estimated 50-year dose commitment from a
fire in the reactor building without operation of the ventilation system is a
49-mi1lirem dose to the total body and a 51-millirem dose to the bone of the
maximally exposed offsite individual.

A7 ve W

All of the radioactive waste resulting from major decontamination activities
has been shipped off site or packaged and staged for shipment off site, except
the vaste from the accident-generated water disposal activities. (The removal
of vaste resulting from accident-generated water disposal activities is
discussed in the NRC staff's Safety Evaluation for the Accident-Generated
Vater, dated September 11, 1989.) Some of these wastes may remain on site
avaiting shipment after the commencement of PDMS. Some radioactive components
and equipment will remain in the reactor building, including the reactor head
assenbly, the upper plenum assembly, the upper end ficttings, sections of the
flow distributer that contain incore instrument guide tubes, and fuel-removal
tooling. These remaining cosponents and equipment are not flammable and do
not add significant quantities of radioactive material to the inventory in the
reactor building. Consequently, they do not repressnt an increased risk to
the health and safety of the public.

Reduction of Radistion Levels To Allow Plant Maintensnce and Surveillance k
During Post-Defueling Monitored Storage 7

During PDMS, entry into the reactor building and into the AFHB will be made
periodically to conduct inspections, surveillance, radiological surveys,
radiological vaste processing, remedial decontamination, and some maintenance
to support these activities, as well as preventive maintenance on a limited
nusber of operational systems. During the initial period of PDMS, monthly
entries vill be made. After facility stability has been verified and a
database has been established, the frequency of entry may be reduced.

* Although few activities are expected to be conducted during PDMS, routine
surveillance, preventive maintenance, and stabilization activities will
be conducted {f migration of radioactive material i{s detected.
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Decontamination and skielding have been performed to reduce radiation dose
rates in areas requiring access by personnel. Radiation exposures to
personnel will be maintained within the limits established by 10 CFR Part 20.

Definition and Establishment of a Surveillance Progras

During PDMS, the licensee will be required to or has committed to conduct
surveillance prograans to ensure the maintenance of environmental protection
systems. These programs include surveillance of reactor containment building
isolation, surveillance of the reactor containment building and the AFHB
ventilation and filtration systems, surveillance of the fire protection systex
and the support air monitoring systems (including electrical, effluent mon-
itoring, and environmental monitoring systems), and oversight of adainis-
trative systens. Administrative systems include organizational structure,
staff qualifications, records, independent safety reviews, procedures;
occupational radiation protection, a quality assurance plan, an emergency
plan, and other administrative control activities. Operability and surveil-
lance requirements for these systems are contained or referenced in this
document, which forms the licensing basis for PDMS. Referenced documents
include, but are not limited to, the PDMS SAR, the Fire Protection Program
Evaluation, the Offsite Dose Calculation Manual, the Radiological Environ- .
mental Monitoring Plan, the PDMS Quality Assurance Plan, and the THI-2 -
Technical Specifications. Operability, surveillance, and monitoring require-
pents are described in this document and the referenced documents to ensure
that the facility is maintained in the configuration analyzed by this
evaluation.

ENVIRONMENTAL PROTECTION ISSUES DURING POST-DEFVELING MONITORED STORAGE

Considering the post-accident, inoperable and essentially defueled condition
of the reactor, THI-2 has no safety-related structures, systems, or compon-
ents. Safety-related structures, systems, and components are those necessary
to ensure the capability of shutting down the reactor and maintaining it in a
shutdown condition. Although there are no safety-related structures, systems,
or components at TMI-2, the license for TMI-2 ensures that the facility is
maintained in an acceptable condition and that the environment is protected
during PDHS. In contrast to the concern of ensuring safe shutdown of an
operating plant or maintaining safe shutdown in the pre-PDMS TMI-2 facility,
the principal safety concern during PDMS i{s the inadvertent release of
radioactive materials into the environment. For this reason, the staff has
identified structures, systems, and components that provide reasonable
assurance that the facility can be maintained in a defueled condition without
undue risk to the health and safety of the public. These systems, called PDMS
environmental protection systems, are (1) the reactor containment structure;
(2) the reactor containment and AFHB purge, breather, ventilation, and
filtration systems; (3) the fire protection system; (4) the reactor vessel;
(5) the flood protection system; and (6) the support and monitoring systems.
A review of these systens by the NRC staff has indicated that these systems
can provide a reascnable assurance that the facility can be maintained in a
defueled condition without undue risk to the health and safety of the public
or the environment.
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CONCLUSTONS

On the basis of the materisl received from the licensee and independent
evaluation and measurements, the staff concludes that the proposal to place
TMI-2 into PDMS is within applicable regulatory limits and can be implemented
without significant risk to the environment or the public.
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1 INTRODUCTION

Post-defueling monitored storage (PDMS) was initially proposed in a letter
from the licensee [General Public Utilicties (GPU) Nuclear Corporatisn (GPUNC))
to the U.5, Nuclear Regulatory Commission (NRC) dated December 2, 1986 (GFU
1986). However, the concept of PDMS was first introduced by the Three Mile
Island Unit 2 (TMI-2) Advisory Panel on April 12, 1984 (NRC 1984b). The
approach to PDMS was expanded when the licensee submitted its environmental
evaluation of PDMS on March 11, 1987 (GPU 1987a). .

In response to the licensee's proposal to place the THI-2 facility into PDMS
at the end of defueling, the NRC staff evaluated the environmental impacts
associated with the licensee's proposal. A draft supplement to the original
programnatic environmental impact statement (PEIS) related to the decontami-
nation and disposal of radicactive wastes resulting from the accident was
published as NUREG 0683, Supplement 3, in April 1988 (NRC 1988b). This draft
supplement was circulated to Federal, State, and local government agencies
and to interested members of the public for comment. The final supplement,
published in August 1989 (NRC 1989a), contains the NRC staff's evaluation of
the environmental impacts of the licensee's proposal for PDMS, as well as a
number of alternatives, and established ranges for the expected plant condi-
tions and the expected radiation exposure.

By letter dated August 16, 1988 (GPU 1988b), the licensee requested that TMI-2
License No. DPR-73 be amended to a possession-only license and that the
license authorize implementation of the proposed PDMS plant configuratien.

The requested action would allow the licensee to place the TMI-2 facility in
monitored storage. In a letter dated June 23, 1989 (GPU 1989d), the licensee
indicated that the proposed monitored storage of TMI-2 would not extend beyond
the operation of Three Mile Island Unit 1 (TMI-1).

The licensee transmitted the proposed amended facility license, the proposed
PDMS Technical Specifications, and the PDMS Safety Analysis Report (SAR) with
icts letter of August 16, 1988, The licensee supplied additional supporting
information (GPU 198%a, 1989b, 1989c, 198%e, 1989f, 1989g, 1990a, 1990b,
1990c, 1991a, 1991b, 1991c, 1991d, 1991e, and 1992) partly as a response to
NRC staff requests (NRC 1989b, 1989c, 1989d, 1989e, 1990a, and 1990b)
resulting from NRC's detailed reviev of the licensee's proposal for PDMS of
the TMI-2 facility.

Pacific Northwest Laboratory under the direction of the NRC staff has

evaluated the PDMS SAR through Amendment 15 and prepared this technical
evaluation report. For the purposes of this document, the terms "NRC staff"
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or "staffs” refer to evaluations performed for this document by the Pacific
Northwest Laboratory under the direction of the NRC staff and the results of
which are adopted by the NRC staff. Additionally, the staff has evaluated the
PDMS proposal against the applicable requirements of 10 CFR Part 20; 10 CFR
Part 50; 10 CFR Part 50, Appendix A (general design criteria); 10 CFR

Part 100; and 40 CFR Part 190.

Because the TMI-2 reactor has been defueled, there are no safety-related
systens that pertain to safe shutdown that are required to maintain the unit
during PDMS. Thus, the purpose of this technical evaluation report is to
evaluate the licensee's proposal to place the TMI-2 facility into PDMS and to
ensure that the proposed action is within the scope of the PEIS and its
supplements. This document provides the basis for requirements necessary to
ensure public health and safety and protection of the environment. =

Section 2 of this technical evaluation provides a brief regulatory history of
the TMI-2 facility. Section 3 provides a description of PDMS. Sectlon &4
discusses the status of the facility before entry into PDMS, and Section 5
lists and describes the major prerequisites for facility configuration at the
starc of PDMS. Section 6 provides a detailed discussion of the structures,
systems, and components that are used to ensure that the environmental
protection systems are satisfactory and that the facility can be safely
maintained during PDMS. The conclusion is provided in Section 7, and
reference material is listed in Section 8.
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2 REGULATORY HISTORY

Three Mile Island Unit 2 wvas issued an operating license on February 8, 1978.
The accident on March 28, 1979, involved a loss of reactor coolant and
resulted in serious damage to the reactor fuel. On July 20, 1979, the KRC
issued an order (NRC 1979a) suspending the licensee's authority to operate the
TMI-2 facility and requiring that the licensee maintain the facility in a
shutdown condition in accordance with approved operating and contingency
procedures. Initially, because the exact extent of the damage wvas unknown, it
appeared (in the absence of a true understanding of the extent of the damage)
that the facility could be refurbished and would operate again. A subsequent
order, dated February 11, 1980 (NRC 1980), provided new proposed Technical
Specifications, which modified or replaced all Technfcal Specifications in
Appendix A. These Technical Specifications were contested by a member of the
public and were not issued in final form until January 27, 1987. The licensee
retains a 10 CFR Part 50 license since the Atomic Energy Act of 1954, as
azended, requires a license for possession of a defueled reactor.

On July 20, 1981, the KRC issued an exemption to the requirements of 10 CFR
Part 50.71 (e) for License No. DPR-73. The exemption deleted the requirement
to periodically update the THI-2 FSAR to reflect true plant conditions. The
exezption required the licensee to use instead System Descriptions (SDs) and
Technical Evaluation Reports (TERs) for documenting changes made to the
facility during the cleanup. These documents are required to be updated
annually., The licensee has proposed using the August 16, 1988, PDMS SAR as
the licensing basis document for PDMS and will periodically update the PDMS
SAR to reflect current plant conditions. (See proposed Technical Specifica-
tion 6.8.1.3b and GPU 1991e, SAR 3.1.1.56.)

Following mitigation of the accident and stabilization of the facility, the
licensee’s efforts have been focused largely on the removal and treatment of
the accident-generated water, decontamination, and removal of the reactor
fuel.

In 1988, Amendment 30 to the THI-2 license (NRC 1988a) defined the plant

conditions corresponding to three facility modes. Mode 1 was defined as the
condition wherein the reactor was subcritical with an average reactvr coolant
tepperature of less than 200°F. The facility was in Mode 1 shortly after the

* A more detalled description of the facility's history and the cleanup
efforts can be found in the Programmatic Environmental Impact Statement,
NUREG 0683 dated March, 1981 (NRC 198l1) as supplemented.
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accident and continued so to the end of active defueling. Mode 2 was defined
as the facility condition in which (1) the reactor vessel and the reactor
coolant systeam were defueled to the extent reasonably achievable, (2) the
possibility of a criticality in the reactor building was precluded, and

(3) all canisters containing core material were removed from the reactor
building. Mode 3 was defined as meeting the conditions of Mode 2 plus the
removal of any canisters containing core material from the THI-2 site. The
TMI-2 facility is currently in Mode 3. The number of Technical Specifica-
tions, including the need for criticality monitoring and for the presence of
operators in the control room, was alsc reduced when the facility progressed
into Mode 3.

All postaccident operations at THI-2 were conducted under the following
regulatory objectives: (1) to maintain reactor safety and control of
radiocsctive releases; (2) to ensure that environmental impacts of cleanup are
minimized and that radiation exposures to workers, to the public, and to the
envirorment are within regulatory limits and as low as is reasonably achiev-
able; and (3) to ensure interim safe storage and/or disposal of radioactive
vastes from cleanup operations (NRC 1984a). During cleanup activities, the
KRC staff has, where appropriate, issued license amendments to the TMI-2
Technical Specifications requested by the licensee that reflected changing
plant conditions.

During the extended period of PDMS, the NRC staff will conduct periodic
inspections of the licensee’'s compliance with the licensing basis documents
(including but not limited to the licensee's Safety Analysis Report, the Fire
Protection Program Evaluation (FPPE), the Offsite Dose Calculation Manual
(ODCH), the Radiological Environmental Monitoring Program (REMP), the PDMS
Quality Assurance Plan, and PDMS Technical Specifications) and the

requirements of the Code of Federal Regulations (CFR).
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3 DESCRIPTION OF POST-DEFUELING MONITORING STORAGE

The licensee proposes to place the TMI-2 facility in long-term monitored
storage until TNI-1 {s decommissioned. The licensee stated that TMI-2 will
remain in monitored storage no later than the send of TMI-1 operation (GPU,
1990a), at which time both units would be decomaissioned. The present THI-1
license expires on April 19, 2014. The licensee, in a recent amendament,
requested a license extension for TMI-2 to April 19, 2014 (this amendment
request is being processed separately). Therefore, {f PDMS begins in 1991,
and the licensee is allowed to defer decommissioning until the expiration
date of the TMI-1 license (2014), then the duration of PDMS would be 23 years
(the length of time between 1991 and 2014). Thus, for the purposes of this
technical evaluation, the staff used a storage period of 23 years. If the
license extension request is not granted, then the duration of PDMS would be
less than 23 years. A storage period of less than 23 years would be encom-
passed by this evaluation. A storage period of more than 23 years would not
necessarily invalidate this technical evaluation, although additional analyses
(such as analyses of surveillance programs) may be required for significantly
longer storage periods. At the end of the storage period, the facility would
be decommissioned. Decommissioning is not evaluated in this technical
evaluation,

The licensee has stated (GPU 1987b) that a monitored storage period would be
beneficial for several reasons: (1) occupational dose in the plant would be
reduced during monitored storage because of natural decay of radioactive
contamination; (2) a monitored storage period would allow time for continued
development of decontamination technology so that the most effective and
efficient techniques may be applied; and (3) further reduction in occupational
exposure could be achieved through the use of advanced robotic technology,
automatic cleaning and chemical cleaning techniques, and advanced wvaste
treatment methods developed during PDMS.

The licensee has further indicated (GPU 1988a) that during the PDMS period,
both the developing technology for radiocactive waste packaging and volume
reduction could result in a reduction in the total volume of radioactive waste
generated following PDMS. In addition, the licensee has stated that placing
the TMI-2 facility in storage until the decommissioning of THI-1 would allow
a more efficient use of the site decommissioning work force snd eliminate any
possible impact of TMI-2 decontamination and decomaissioning efforts on the
operating THI-1 facilicy.
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During PDMS, the TMI-2 facility would be in long-term monitored storage,
similar to the decommissioning mode SAFSTOR, in which the facility is secured,
monitored, and maintained in a manner that ensures the protection of the
public health and safety for an extended period.
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& STATUS OF FACILITY BEFORE POST-DEFUELING MONITORED STORAGE

The March 28, 1979, accident at the TMI-2 facility involved 2 loss of reactor
system coolant and resulted in serious damage to the reactor fuel. When
coolant was restored, radioactive contamination in the form of core debris and
fisi'on products was distributed by the cooling water throughout the reactor
coolint system. A portion of the water, carrying core debris and fission pro-
ducts as dissolved and particulate material, escaped from the reactor coolant
system and flowed into the reactor builéding basement. Exposed surfaces in the
reactor building and the auxiliary and fuel-handling building (AFHB) were
contaminated with material in the reactor coolant and from radionuclides that
became airborne as steam that had escaped from the reactor coolant system and
then had condensed during and shortly after the accident.

TMI-2 cannot operate and has not operated since the accident. Following
mitigation of the accident and stabilization of the facility, the licensee's
efforts have focused largely on the removal and treatment of the accident-
generated water, decontamination of the facility, and removal of the fuel.

4.1 Disposal of Accident-Generated Water

Approximately 2.3 million gallons (8.7 million liters) of the accident-
generated water (as defined in the February 27, 1980, agreement between the
City of Lancaster, Pennsylvania; Metropolitan Edison Company; and the NRC)
have been processed through decontamination systems and placed in storage
while awaiting final disposition. The NRC staff evaluated the environmental
impact of the disposition of the accident-generated water in Final Supple-
ment 2 to the PEIS (NRC 1987). A continuous effluent monitoring system with
an operating ventilation system is being used to monitor releases during
disposition of the accident-generated water. Dispcsal of the accident-
generated water may not be completed before the facility {s ready to enter
PDMS. As of December 21, 1991, over a million gallons (mere than 3.79 million
liters) have been evaporated. However, the disposition of the accident-
generated water will not have a significant effect on the PDMS configuration
of the facility. The NRC staff evaluated the effect of disposing of the
accident-generated water in the safety evaluation for the accident-generated
wvater evaporator (NRC 1989f) and in PEIS Supplement 2 (NRC 1987).

4.2 Decontamination of Facllities
The licensee has conducted an extensive decontamination program since the

accident. The reccvery activities were primarily focused on removal of the
reactor fuel. Extensive decontamination was undertaken to expand access to
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the facility and to ensure that occupational exposures were as low as is
reasonably achievable (ALARA). The decontamination activities to date are
discussed for the AFHB, the reactor building, and other contaminated
facilicies.

4.2.1 Auxiliary and Fuel-Handling Building

The interior of the AFHB and 26 piping systems in the AFHB were contaminated
as a result of the accident, although less severely than the reactor building.
Cleanup of the AFHB began shortly after the accident. Considerable amounts of
debris and contanminated equipment have been removed, contaminated systems have
been flushed, and the building and equipment have been decontaminated.
Decontamination of the AFHB, which consists of 137 areas (cubicles), has
resulted in the radiation and contamination levels shown in Table 4.1..
Several of the cubicles contain air-handling units, in which the radiological
condition changes with each regularly scheduled filter change. Likewise, the
status of the truck bay cubicle varles because of the ongoing work activities.

As part of the decontamination program, the licensee has established
contamination-level goals for entrance into PDMS for each area of the AFHB.
The contanination-level goals to be reached for most areas before placement
into PDMS have been established and are alsc given in Table 4.1. If the
decontamination goals cannot be met because of the unique situation at TMI-2
or ALARA considerations, the licensee will provide an evaluation of the
specific situation to the NRC.

The radiological assessment of the facility will be completed by the licensee
and verified by the NRC staff before entry into PDMS (GPU 1991a, SAR 5.3.2).
Radiological surveys will serve as a baseline for PDMS. When PDMS begins,
most of the cubicles and the corridors will have been decontaminated to levels
similar to those in an undamaged reactor facility nearing the end of its
operating life; thus, these cubicles could be accessible. The licensee has
indicated (CPU 1991a, SAR 7.1.2.2) that the auxiliary building will be locked
but will be accessible for pericdic surveillance entries and other limited
activities.

The fuel-handling portion of the AFHB was decontaminated and used during
cleanup for handling of the defueling canisters. Defueling operations re-
contaminated the facility. Now that fuel removal has been completed, the fuel
pools will be drained and the facility d° ntaminated. %ne fuel-handling
portion of the AFHB that is above elevati. 347 feer 6 inches is in direct
contact with the fuel-handling building in the TMI-1 facility and will remain
ventilated and filtered through the TMI-1 operations.

Levels of residual removable contamination for the AFHB are given in

Table 4.2. The licensee has escimated (GPU 1991d, SAR Tables 5.3-5 and 5.3-6)
that less than 0.5 curie of removable contamination i{s present in the AFHB and
in other contaminated buildings at TMI-2. No data is available for 17 of the
areas for various reasons, including changing radiological conditions as
preparations are made for PDMS. However, the licensee has committed
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Table 4.2 Surface Contamination in the 4 xiliary and
Fuel-Handling Building(®

Cubicle Principal
Nuaber Area Description : Isotopes(b) Curies(c)
AX001 Reactor Building Emergency Cooling A 2.61E-4
Booster Pumps Area
AX002 Access Corridor A 2.90E-4
AX002a Nitrogen Piping System A (d)
AX003 Access Area A 1.35E-4
AX004 Seal Injection Valve Room c 9.41E-4
AX005 Makeup and Purification Pump 1C Room B 7.54E-4
AX006 Makeup and Purification Pump 1B Room B 7.54E-4
AX007 Makeup and Purification Pump 1A Room B 7.54E-4
AX008 Spent Resin Storage Tank 1B Room A 6.82E-3
AX009 Spent Resin Storage Tank 1A Room A 3.92E-3
AXO010 Spent Resin Transfer Pump Room A 7.33E-2
AX011 Auxiliary Building Sump Tank Pumps B 8.39E-5
and Valve Room :
AX012 Auxiliary Building Sump and Tank Room A 3.33E-4
AX013 Evaporator Condensate Tanks, Pumps, A 1.0BE-4
and Demineralizer Roonm
AX014 Reactor Coolant Evaporator Room A 3.73E-4
AX015a Cleanup Filters Room A 2 . 4BE-4
AX015b Cleanup After Filters Room A 2.48E-4
AX016 Cleanup Demineralizer 2A Room A &.23E-4
AX017 Cleanup Demineralizer 2B Room A 4.23E-4

See footnotes at end of table.



Table 4.2 (cont'd)

Cubicle Principal

Number Area Description Iso:cpoi‘ ) Curies(c)
AXO18 Waste Transfer Pumps Room . A 2.99E-4
AX019 Waste Disposal Ligquid Valve Room A 6.94E-4
AX020 Reactor Coolant Bleed Holdup B 7.28E-3
Tanks 1B and 1C Reoom
AX021 Reactor Coolant Bleed Holdup Tank lA A I.20E-3
Rooa
AX022 North Stairwell A 3.85E-6
AX023 Elevator Shaft (inside cab) A 1.08E-4
AX024 Auxiliary Building Sump Filters Room B 2.27E-4
AX025 Area Betwveen Service, Control, and A 9.36E-5
Reactor Building
AX026 Seal Injection Filters Room c 4 .85E-5
AX027 South Stairwvell A 3.89E-6
AX101 Radwvaste Disposal Control Panel Area A 8.3BE-5
AX102 Reactor Building Sump Pumps Filters Room A 1.82E-4
AX103 Motor Control Center 2-11EB Room A 4.16E-5
AX104 Motor Control Center 2-21EB Room A 4.16E-5
AX105 Substation 2-11E Room A 9.58E-5
AX106 Substation 2-21E Room A 1.0BE-4
AX107 Motor Control Center 2-11EA Room A 1.16E-4
AX108 Motor Control Center 2-21EA Room A B8.86E-5

See footnotes at end of table.
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Table 4.2 (cont'd)

Cubicle

Principal

Number Area Description Isotopes curies(c)
AX109 Nuclear Services Coolers and Pumps Area A 2.36E-4
AX110 Intermediate Coolers Area A 1.32E-4
AX111 Internmediate Cocling Pumps and A 1.11E-4
Filters Room
AX112 Seal Return Coolers and Filter Room B 3.60E-4
AX113 Waste Gas Analyzer Room A 7.20E-4
AX114 Makeup and Purification Demineralizer A 4.23E-5
1A Room
AX113 Makeup and Purification Demineralizer A 5.23E-5
1B Room
AX116 Makeup Tank Room B 3.80E-4
AX117 Makeup and Purification Filters Room B 2.75E-1
AX118 Spent Fuel Coolers and Pumps Area A 1.29E-4
AX119 Spent Fuel Demineralizer Room A 1.20E-5
AX120 Spent Fuel Filters Room A 4.51E-6
AX121 Elevator Shaft (inside cab) A 6.61E-6
AX122 North Stairwvell A 1.77E-6
AX123 Access Area A 3.33E-4
AX124 Concentrated Liquid Waste Pump Room A 1.96E-4
AX125 Vaste Gas Decay Tank 1B Room A 5.79E-4
AX126 Vaste Gas Filter Room A 1.50E-4
AX127 Waste Gas Decay Tank 1A Room A 5.79E-4

See footnotes at end of table.
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Table 4.2 (cont'd)

Cubicle Principal
Number Area Description Ilocopes(b) Curies(c)
AX128 Valve and Instrument Room A 1.60E-4
AX129 Deborating Demineralizer 1B Room A 1.B1E-4
AX130 Deborating Demineralizer 1A Room A 1.BBE-4
AX131 Miscellaneous Waste Holdup Tank Room A 4.62E-4
AX132 Corridor Between Unit 1 and Unit 2 A (d)
AX133 South Stalrwell A 6.05E-5
AX134 Miscellaneous Waste Tank Pumps Room A 3.56E-4
AX135 Radwaste Disposal Control Panels A (d)
AX201 North Stairwell A 3.59E-5
AX202 Elevator Shaft A 5.85E-6
AX203 4160V Switchgear 2-1E Room A 1.47E-4
AX204 4160V Switchgear 2-2E Roonm A 1.53E-4
AX205 Reactor Building Purge Air Supply and A 2.69E-4
Hydrogen Control Exchange Area
AX206 Reactor Building Purge Air Exhaust A (d)
Unit B
AX207 Reactor Building Purge Alr Exhaust A (d)
Unit A v
AX208 Auxiliary Building Exhaust Unit B A (d)
AX209 Auxiliary Building Exhaust Unit A A (4)
AX210 Fuel Handling Building Exhaust Unit B A (d)
AX211 Fuel Handling Bullding Exhaust Unit A A (d)

See footnotes at end of table.
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Table 4.2 (cont'd)

Cubicle

Principal

Number Area Description Isotopes(b) Curies(c)
AX212 Decay Heat Surge Tank and Substation A 4.22E-4
Area
AX213 Unit Substations and Access Area A 3.33E-4
AX214 Decontamination Facility A (d)
AX215 Fuel Handling Building Supply Unit A (d)
AX216 Auxiliary Building Supply Unit A (4)
AX217 Access Area A 3.69E-4
AX218 Concentrated Waste Storage Tank Room A 1.87E-4
AX219 Instrument Racks and Atmospheric A 1.11E-4
Monitor Area
AX220 Caustic Liquids Mixing Area A 6.29E-5
AX221 Caustic Liquids Mixing Area Corridor A 1.6BE-4
AX222 South Stairwell A 3.14E-5
AX223 Air Handling Units General Area A 5.28E-4
AX301 Elevator Shaft and Elevator Machine Room A (d)
AX302 North Stairwell A (d)
AX303 Elevator and Stairwell Access A (d)
AX601 Roof A (d)
AX402 Cooling Water Surge Tanks Room A (d)
AX403 Damper Room A (d)
AX501 Reactor Building Spray Puzmp 1A Room B 3.93E-5
AX502 Reactor Building Spray Pump 1B Room A 6.25E-3

See footnotes at end of table.



Table 4.2 (cont'd)

Cubicle Principal
Nunmber Area Description Isotopes(P) Curies(c)
AX503 Decay Heat Removal Cooler and Pump 1A A 1.45E-3
Room
AXS504 Decay Heat Removal Cooler and Pump 1B A 6.73E-4
Room
FHOO1 Makeup Suction Valve Room B 3.11E-3
FHOO02 Access Corridor B 1.10E-4
FHOO3a Hakeup Discharge Valve Roonm B 3.B4E-4
FHOO3b Makeup Discharge Valve Room B 6.27E-4
FHOO04 Westinghouse Valve Room A 1.22E-3
FHOOS5 Mini Decay Heat Vault A 9.13E-5
FHOO6 Decay Heat Service Coolers Area A 2.73E-4
FHOO7 Neutralizer and Reclaimed Boric Acid A 3.03E-4
Access Area
FHOOB Neutralizer Tanks Puzmps Room B 6.03E-4
FHO09 Heutralizer Tanks Room B 4.96E-4
FHO10 Reclaimed Boric Acid Tank Room A 1.69E-5
FHO11 Reclaimed Boric Acid Pump Room A 6.45E-5
FHO12 Neutralizer Tanks Filters Room A 9.20E-5
FHO13 011 Drum Storage Area A 2.73E-5
FHOl4 Annulus A 2.90E-3
FH101 Makeup and Purification Valve Room A 5.09E-4
FH102 East Corridor A 1.90E-4
FH103 Sample Room A 1.85E-4

See footnotes at end of table.
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Table 4.2 (cont'd)

Cubicle Principal

Nusber Area Description Isotopes( Curies(c)
FH104 West Corridoer A 1.72E-4
FH105 Model Room A 3.06E-4
FH106 Monitor Tanks and Sample Sink Area A 1.00E-4
FH107 Trash Compactor Area A 8.62E-5
FH108 Truck Bay A (d)
FH109 Spent Fuel Pool A A 1,20E-1
FH110 Submerged Demineralizer System Spent A 4 4L9E-5

Fuel Pool
FH111 Fuel Cask Storage A 8.36E-7
FH112 Annulus B 1.72E-5
FH201 East Corridor A 1.88E-4
FH202 West Corridor A 1;365-6
FH203 Surge Tank Area A 1.0BE-4
FH204 Standby Pressure Control Area A 1.63E-4
FH205 Annulus B 1.43E-4
FH101 Upper Spent Fuel Pool A Area A 1.76E-4
FH102 Submerged Demineralizer System A 2.01E-4
Operating Area
FH303 Upper Standby Pressure Control Area A 4.0BE-4

See footnotes at end of table.




Table 4.2 (cont'd)

Cubicle : Principal

Nuaber Area Description Isotopas(b) Curies(€)
FH304 Annulus B 1.03E-4
FH305 Spent Fuel Pool Access Area A 4.99E-4

(a) Data were obtalned from Table 5.3-5 of GPU 1991d.
(b) The principal isotopes and their relative distribution are defined below:
A

B c
Isotope  Percent Isotope  Percent
Sr-90 7.44 Sr-90 19.4 Sr-90 82.5
Cs-137 92.6 Cs-137 60.9 Cs-137 17.5
Pu-238 0.0002 Pu-238 0.00006
Pu-239 0.0023 Pu-239 0.0007
Pu-240 0.0006 Pu-240 0.0002
Pu-241 0.0288 Pu-241 0.0084
Am-141 0.0004 Am-141 0.0001

(c) These are calculated values based on the specific decontamination goals
given in Tables 5.2-2 and 5.2-3 of GPU 1991a.
(d) No estimate available.

(GPU 1990c, SAR 7.2.4.2) to performing a final radiological assessment before
entry into PDMS. The NRC staff will perform confirmatory measurements.

4.2.2 Reactor Building

The primary decontamination effort has been focused on the reactor building
and the reactor vessel itself. Extensive decontamination activities vere
undertaken in the containment building to reduce dose rates to facilitate fuel
removal. The accident-generated water that had collected in the basement has
been removed to the extent practicable and processed to remove most of the
radicactivity, and i{s avaiting final disposition (see Section 4.1). Regions
of the reactor building were decontaminated by high- and low-pressure flush-
ing, hydrcblasting, scabbling of concrete, and removal of material and equip-
ment. In addition, highly contaminated areas were shielded to reduce dose
rates in areas necessary for personnel access and work. The major sources

of contamination remaining in the reactor building include core debris in
crevices and plated on surfaces in the reactor vessel and reactor coolant
system (discussed in Section 4.3) and sludge, core debris, and fission product
material absorbed and plated onto surfaces in the containment building
basement.

Estimates of the amount of radioactive material inside the reactor building

are given in Section 2.2 of PEIS Supplement 3 (NRC 1989a). Large-amounts of
cobalt-60 may be present within the metal of the reactor vessel and not easily
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available for disposal. Strontium-90/yttrium-90 and cesium-137 are the major
radionuclides that could potentially be released from the reactor bullding
(see GPU 1990c, SAR B.1.2). Table 4.3 provides the estimated quantities of
these two isotopes in the various locations in the reactor building.

Table 4.3 Estimated Quantity of Cesium-137 and Strontium-90(a)

Cesium-137 Strontium-90
Location (curies) (curies)
Concrete block wall 19,000(P) 910(c)
Sludge on basement floor 3s0(d) 400(d)
D-rings 17,000(d) 830(d)
| Floors, walls, overhead

structures _2.000(d) 3gg(d)

| Total 43,350 2,440

(a) Data vere obtained from Table 4.3 of PEIS Supplement 3
(NRC 1989a).
(b) An estimared 20,000 curies of cesium-137 is present
in the concrete block wall (GPU 1988b). However,
since this estimate was made, approximately 7
percent of the activity in the concrete block wall
| has been leached from the structure, leaving an
' estimated 19,000 curies.
| (c) A ratio of 21:1 (based on leach rate tests [ANS
| 1988]) was applied to the cesium-137 curle estimate
| before leaching (20,000 curies), and a conservative
| 43 curies of strontium-90 (GPU 1988d) was assumed
to have been removed during leaching of the concrete
| block wall.
| (d) GPU 1988b.

4.2.3 Other Contaminated Facilities

Ten areas (facilities) outside the AFHB and the reactor building were also
contaminated during the accident: 3

diesel generator "A", elevation 281 feet

service building, elevation 281 feet

tendon access gallery

service building, elevation 305 feet

turbine building M-20 area -
turbine building M-20 area sump
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turbine building, clevation 281 feet
containment air control envelope building
processed water storage tank sump
borated water storage tank area.

The licensee considers four of these areas to be decontaminated to their
decontamination endpoint goals: dlesel generator "A", elevation 281 feet; the
tendon access gallery; the turbine building M-20 area; and the borated water
storage tank area. On the basis of measurements, the licensee has estimated
that there is less than 0.00038 curle of loose radiocactive material available
for release from 7 of the 10 contaninated areas (Table 4.4). The licensee
does not have final data for the service bullding, elevation 305 feet; the
turbine building, elevation 281 feet; or the containment air control envelope
building. However, the licensee has committed (GPU 1991a, SAR Section 5.3.2)
to survey those facilities and provide the information in the PDMS SAR before
entry into PDMS. The purpose of this survey is to establish a radiological
baseline for the facility prior to entry into PDMS. Additional radiocactive
material is present in closed systems within the listed areas that is
considered to be contained and not available for release. This material is
not indicated in Tables 4.2, 4.3, or 4.4.

The licensee has committed (GPU 1991a, SAR 5.3.2) to complete the plant
radifation and contamination surveys before entry into PDMS. Froposed PDMS
license condition 2.F requires the licensee to submit the results of the
cozpleted radiological survey to the NRC prior to entry into PDMS. The KRC
staff will perform confirmatory measurements.

4.3 PRemoval of the Fuel

After extens{ive evaluation and study, the reactor head and upper plenunm
assembly were removed to permit access to the fuel in the reactor core. The
internals indexing fixture was placed on top of the reactor vessel, and a
rotating, shielded work platform was placed on top of {t. Working from this
platform and using vacuum systems and long-handled tools, workers removed from
the reactor most of the fuel (estimated by the licensee to be more than

99 percent [GPU 1990c, SAR 4.3.1]). For the purposes of this document, fuel
is defined as U0 (uranium dioxide). Core debris is defined as a mixture of
fuel, structural material, and absorber materfal that resulted from the
accident at THI-2 and the subsequent cleanup. This material was placed in |
canisters and shipped off site. The quantity of fuel remaining in the TMI-2
facility was measured using a varlety of radiation measurement techniques,
such as gamma dose rate and spectroscopy, neutron detection and activation/
interrogation, alpha particle detection, direct sampling and analysis, and
visual inspection to determine the amount and location of remaining core
debris. These techniques are described in detail in the "Defueling Completion
Report® (GPU 198%9h, 19891, 198%), 1990d, 1990e, and 1990f). Estimates based
on measurements, sacple analyses, and visual observations indicate that no
more than 159 pounds (72.4 kilograms) of residual fuel ({.e., U0y) remains in
the reactor building, excluding the reactor vessel and reactor coolant system;
less than 199 pounds (90.2 kilograms) in the reactor coolant system; and less
than 1339 pounds (609 kilograms) in the reactor vessel. Detalled estimates
of the quantity and location of residual fuel (i.e., UOp) in the geactor
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building and reactor coolant system (including the reactor vessel) are given
in Tables 4.5 and 4.6, respectively.

Table 4.4 Surface Contamination - Other lulldln;l(')

Cubicle
Number Area Description Curies(b)

DGO0O Diesel Generator "A", Elevation 281 feet 3.12E-4

SBO0O Service Bullding, Elevation 281 feet 7.36E-7
S$B500 Tendon Access Gallery 6.395-5-
- Service Building, Elevation 305 feet Np(e)
SB002 M-20 Area 3.34E-6
SB002 H-20 Area Sump 7.36E-7

- Turbine Building, Elevation 281 feet ND -
- Containment Air Control Building KD
RA101 Processed Water Storage Tank Sump 3.01E-7
RA104 Borated Water Storage Tank Area 5.52E-7

(a) Data were obtained from Table 5.3-6 of GPU 1990c.
(b) The principal isotopes and their relative distribution are
defined below:
A

Sr-90

7.4
Cs-137 92.6
(c) ND = no data.
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Table 4.5 Final Residual Fuel Inventory Estimates by Location
in the Reactor Building(®

Fuel Quantity
(i.e., UO3)
Location Pounds (kilograms)
Reactor Vessel Head Assembly ' 2.9 1.3
Reactor Head Plenum Assembly 4.6 2.1
Fuel Transfer Canal 41.6 18.9
Core Flood System 9.7 4.9(b)
Incore Instrument Guide Tubes in 46.2 21.0
A D-Ring
Upper Endfitting Storage Area 13.0 5.9(¢)
Reactor Coolant Drain Tank 0.2 0.1
Letdown Coolers 8.1 3.7(e)
Reactor Building Basement and Suzmp 2.9 1.3
Tool Decontamination Facility 0.2 0.1
Defueling Water Cleanup System 8.1 3.7
Defueling Tool Rack 1.3 0.6(d)
Temporary Reactor Vessel Filtracion
System 9.7 4.4
Reactor Building Drains el 1 | b4
Total <159.3 <72.4

(a) Data were obtained from Table 4.3-1 of GPU 199le.

(b) One fuel container containing three upper endfittings will
renmain stored in the deep end of the fuel transfer canal and
rather than in the endfitting storage container area as stated
in GPU 1990e. There are 1.4 kilograms of residual fuel in
this container. The fuel values in this table have been
changed accordingly (GPU 1991a).

(e) Minimum detectable limit (MDL)

(d) This value was changed from that given in GPU 1990e by GPUNC
Calculation 4240-3232-90-066, "Reactor Fuel Quantity on
Defueling Tools,” Revision 0, dated October 1990. =
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Table 4.6, Final Residual Fuel Inventory Estimates by Location
in the Reactor Coolant System and the Reactor Vessel

(a)

Fuel Quantity
(i.e., UOp)
Location Pounds (kilograns)
Reactor Vessel 1339 608.8
Ex-vessel Reactor Coolant System
Pressurizer (including surge line) 1.1 0.5
Once-Through Steam Generator A Side
Upper Tube Sheet 3.3 1.4
Tube Bundle 3.7 157
Lower Head and J-Legs 9.7 4.0
Hot Leg 2.0 0.9
Cold Legs 15.8 7.2
Core Flood Line 1.3 0.6
Once-Through Steam Generator B Side 5
Upper Tube Sheet 79.2 36.0
Tube Bundle 20.0 9.1
Lower Head and J-Legs 22.2 10.1
Hot Lag 4.0 1.8
Cold Legs 9.2 4.2
Core Flood Line 0.9 0.4
Reactor Coolant Pumps 13.6 6.2
RCS Surface Fllms 10.1 4.6
Decay Heat Drop Line 2.3 )
Subtotal 199.2 90.2
Total 1538 699

(a) Data were obtained from Table 4.3-1 of GPU 1991le.



Table 4.7 Final Residual Fuel Inventory Estimates by Location

in the Auxiliary (SNM) and Fuel-Handling Building(a)

Fuel Quantity

Cubicle (1.e., UOj)
Nusber (b) Area Description Pounds (kilograms)
AX004 Seal Injection Valve Room 0.07 0.03
AX006 Makeup and Purification Pump 1B Room 0.2 0 07(¢)
AX007 Makeup and Purification Pump 1A Room 0.5 0.23(e)
AX012 Auxiliary Building Sump Tank Room 0.2 0.10
AX015a/b Cleanup Filters Room 0.2 0.10(e)
AX019 Waste Disposal Liquid Valve Room 0.02 0.01
AX020 Reactor Coolant Bleed Holdup Tanks 7.7 3.5

1B and 1C Room
AX021 Reactor Coolant Bleed Holdup Tank 1A Room 0.7 0.31
AX024 Auxiliary Building Sump Filters Room 0.04 0.02
AX102 Reactor Building Sump Pump Filters Room )
AX131 Miscellaneous Waste Holdup Tank Room 0.22 0.10
AX134 Hiscellaneous Waste Tank Pumps Room ‘
AX112 Seal Return Coclers and Filter Room 0.66 0.30(c)
AX114 HMakeup and Purification Demineralizer 2.3 1.06

1A Room
AX115 Makeup and Purification Demineralizer 0.3 0.13

1B Room
AX116 Makeup Tank Room 0.7 0.31
AX117 Makeup and Purification Filters Room 0.13 0.06

See footnotes at end of table.



Table 4.7 (cont'd)

Fuel Quantity
Cubicle (i.e., U0p)
Nunber (P) Area Description Pounds (kilograms)
AX128 Instrument and Valve Room 0.02 0.01
. AX218 Concentrated Waste Storage Tank Room 0.02 0.01
AX501 Reactor Building Spray Puzp 1A Room 0.02 0.01
AX502 Reactor Building Spray Pump 1B Room 0.02 0.01
AX503 Decay Heat Removal Cooler and Pump 1A Room 0.02 0.01
AX504 Decay Heat Removal Cooler and Pump 1B Room 0.02 0.01
FHOO1 Makeup Suction Valve Room 1.0 0.46
FHO02 Access Corridor l .
FHOO4 Westinghouse Value Room 0.35 0.16
FHO14 Annulus
FHOO3a Makeup Discharge Valve Room 0.02 0.01
FHOO3b Makeup Discharge Valve Room 0.2 0.10
FH101 Makeup and Purification Valve Room 0.7 0.32
FH109 Spent Fuel Pool A 8.3 3.8
FHl112 Annulus 0.02 0.01
Exbedded Valves and Piping (Makeup System) 0.4 0.17
Embedded Valves and Piping (Waste Disposal 0.9 0.04
Liquid System)
Total SKM Inventory 25.3 11.46

(a) Data were obtained from Table 4.3-2 of GPU 199le.

(b) All locations not listed contain less than 0.011 pounds
(0.005 kilograms) UO; per area.

(c) Minimum detectable limic (MDL).



During the accident, core debris was transported by the cooling water through
the reactor coolant system and into the AFHB, primarily through the make-up
and purification system and the seal injection system. Some of this core
debris may have further relocated into other systems as part of the post-
accident water processing and cleanup activities. Core debris has been
removed from these systems. The licensee estimates (CPU 199le, PDMS SAR
Table 4.3-2) that less than 96 pounds (12 kilograms) of fuel (i.e., UO3) in
the form of plated material on the interior surfaces of piping and as particu-
late material in dead legs, tanks, and so forth, remain in the AFHB. Of the
137 cubicles in the AFHB, 105 have been determined to contain less than

0.005 kilograms per area of residual fuel (i.e., UO;) (PDMS SAR Table 4.3-2).
The estimated quantity of residual fuel (i.e., UD3) in the cubicles ranges
from the minimum detectable limit to almost 9 pounds (3.8 kilograms), with
less than 26 pounds (12 kilograms) total. The estimated quantity and location
of residual fuel (i.e., UO7) in the AFHB are given in Table 4.7.

The safe fuel mass limit (SFML) and the corresponding criticality analysis for
the TMI-2 facility are discussed in Section 5.1 of this report.



5 PREREQUISITES FOR POST-DEFUELING MONITORED STORAGE

The basic criterion for reviewing the proposed PDMS is compliance with
Commission regulations regarding radioactive releases and maintenance -of PDMS
environmental protection systems, components, and structures. The first six
prerequisites for placing the THI-2 facilicty into PDMS listed below are based
on NRC staff evaluation of information provided by the licensee in the PDMS
SAR 1.1.2.1 (GPU 1989e). The seventh prerequisite below was identified by the
NRC staff.

1.

2.

7.

Defueling of the facility to the extent reasonably achievable and to
such a degree that a nuclear criticality is precluded.

Shipment off site of all fuel and core debris that have been removed
from the reactor and associated systems.

Removal of water, to the extent practicable, from the reactor coolant
system; draining of the fuel transfer canal; and isolation of the fuel
transfer tubes. To the extent that the spent fuel pools are needed to
store the accident-generated water before disposal, water may remain in
these pools after the start of PDMS.

A reduction of the potential for release of radicactive material from
the facility within the design objectives specified in 10 CFR Part 50,
Appendix I, for offsite dose consequences; and a reduction of the
potential for instantaneous concentrations of released material within
the limits specified in 10 CFR Part 20,

Shipment off site or packaging and staging for shipment of remaining
radioactive waste from the major THI-2 decontamination activities.

Determination and reduction of radiation levels within the facility so
that necessary and required plant monitoring, maintenance, and
inspections can be performed.

Definition and establishment of a surveillance program for PDMS
environmental protection systems to ensure public health and safety.

Each of these prerequisites is discussed below.



5.1 Reduction of Potential for Accidental Criticalicy

Defueling of the TMI-2 reactor and removal of fuel from the reactor coolant
system and associated components have been completed to the extent reasonably
achievable. The licensee defined defueling to the extent reasonably
achievable (GPU 1990d) as implementation of the following objectives:

1. All fuel will be removed that is reasonably accessible within
technically practical methods;

2. Sufficient fuel will be removed to ensure the absence of a potential
criticalicty regardless cf degree of accessibility and level of
difficulty; and

3. Residual fuel that is not reasonably accessible by practical means and
has been determined to have no significant impact on public health and
safety may remain.

The NRC staff concurred with the licensee's definition of "defueled to the
extent reasonably achievable.” In assessing technical accessibility and
practicality, the NRC staff evaluated whether new technology would have to be
developed to remove additional core debris. The NRC staff also evaluated the
additional costs both in dollars and in person-rem of radiation exposure to
remove incremental quantities of core debris. The average unit cost per
kilogram of core debris removed during defueling, based on information given
in the licensee's DCR (GPU 1990e), was $1900 and 0.02 person-rem. The staff
determined, based on information given in the licensee’'s DCR (GPU 1990e), that
to remove significant quantities of additional core debris, it would be an
order of magnitude more expensive monetarily and two orders of magnitude
higher in personnel exposure.

Residual fuel {s primarily distributed as plated material on the internal
surfaces of the reactor vessel and components, reactor coolant pipes,
pressurizer, steam generators, and reactor coolant pumps; as solid and
particulate material in the lower portions of the reactor vessel; as
parciculacte material in tanks, demineralizers, and dead legs in the piping
systems; and as sludge in the reactor bullding basement and the auxiliary and
fuel-handling building (AFHB) floor drains.

The licensee has provided the results of its analysis of the fuel quantities
remaining in the TMI-2 facility. It submitted its inicial report, "Defueling
Completion Report” (GPU 198%h), to the NRC by letter dated July 5, 1989. It
submitted three amendments and a final report (GPU 19891, 1989§, 1990d, and
1990e) by February 22, 1990. The report wvas supplemented by a letter dated
April 12, 1990 (GPU 1990f), documenting the results of the final cleanup
following the lower head sampling program, and containing a revised critical-
ity analysis that made use of the January 1990 video inspection results. The
report as supplemented provides the licensee's estimate of the quantity of
fuel remaining and its location, form, potential for mobility, and potential
for criticalicty. The facility is divided into four major areas: (1) the
AFHB, (2) the reactor building (outside the reactor coolant system and the
reactor vessel), (3) the reactor coolant system, and (4) the reactor vessel.
Individual locations within these larger areas were evaluated in detail. The
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fuel estimates (as shown in Tables 4.5 and &4.6) are based on accident flow
models, radiation measurements, and visual observations.

The NRC staff reviewed the licensee’'s "Defueling Completion Report,” including
the quantification of the fuel and the analysis of the potential for a
criticality. In addition to the independent analysis of the criticality
potential at the TMI-2 facility, the NRC staff independently verified, on an
audit basis, the licensee's estimates of fuel remaining at TMI-2 following the
defueling effort. The staff examined the potential for the licensee to have
overlooked significant quantities of fuel and concluded that the licensee had
identified all locations containing significant amounts [more than 9 pounds

(4 kilograms)] of residual fuel, i.e., UO; (NRC 1990c). The NRC staff
conservatively chose 4 kilograms of fuel as significant because lesser
quantities would not change the conclusions of the staff's and the licensee's
criticality analyses. The licensee's measurement results and the NRC staff
review vere used (1) to provide information regarding the quantity of fuel
remaining in the TMI-2 facility during the PDMS period proposed by the
licensee and (2) to ensure that the possibility of an inadvertent criticality
vas precluded for both routine conditions and conditions involving the
accidental shifting or movement of fuel.

The staff has also performed verification measuremcnts of the fuel quantities
remaining In selected areas of the TMI-2 facility (NRC 199la). These measure-
ments vere performed in five cubicles of the AFHB and on four incore instru-
ment guide tube bundles in the reactor building. The goal of the measurements
vas to provide an independent verification of the licensee's measurement of
residual fuel.

On the basis of the results of the measurements, the staff concluded that
the licensee's analysis methodology generally ensured a conservative fuel
estimate. In all but one location, the licensee's estimates of the fuel
quantities were higher than the NRC staff's central estimates. The single
exception was incore instrument guide tube bundle 7; however, the licensee's
estimate of fuel remaining in the guide tube bundle was within the range
estimated by the NRC staff.

To evaluate the potential for a criticality in the remaining fuel, the KRC
staff revieved the licensee's calculation of the safe fuel mass limit (SPML)
for the TMI-2 fuel, that is, the quantity of fuel below which there would be
no possibility of an accidental criticalicy.

The licensee calculated the SPML by assuming an optimum fuel geometry (size
and shape of the fuel), optizum moderation, and an infinite water refiector.
These assumptions provide the optimum conditions for a criticality. The
licensee assuzed that the fuel was uniformly mixed. The licensee calculated
the average enrichment of the three regions of the core after burnup to be
2.264 percent. Using these assumptions, the licensee calculated the SFML to
be 309 pounds (140 kilograms). The staff has found the licensee's SPML of
309 pounds (140 kilograms) acceptable only for the fuel that was transported
out of the reactor vessel during the March 28, 1979, accldent and subsequent
defueling activities. Fuel samples taken by the licensee in the reactor
vessel during the defueling process have shown localized areas where the
fuel enrichment exceeded 2.24 percent. On the basis of an enrichment of
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2.67 welght percent (wth) uranium-235 corresponding to the burnup of the more
highly enriched fuel, the NRC staff determined the appropriate SFML to be

205 pounds (93 kilograms) of fuel (i.e., UO;) in the reactor vessel (NRC
1990c) and 309 pounds (140 kilograms) outside the reactor vessel. The
assusption is that fuel outside the reactor vessel is well mixed and the
average enrichment value (2.24 percent) applies. Thus, two SPMLs apply:

205 pounds (93 kilograms) for fuel (i.e., UO7) located in the reactor vessel
and 309 pounds (140 kilograms) for fuel (i.e., uoy) located outside the
reactor vessel.

The staff compared the appropriate SFML with the quantity of fuel remaining in
four areas in the TMI-2 facility (1) the AFHB, (2) the reactor building,

(3) the reactor coolant system, and (4) the reactor vessel. It evaluated each
area separately because each area is physically isolated from the others and
there is no transport mechanism available to cause inadvertent transport of
fuel and core debris from one area to the other. Each of the areas is
discussed below.

5.1.1 Auxiliary and Fuel-Handling Building

The estimated quantity of fuel (i.e., U'0;) in the AFHB as given in the PDMS
SAR (GPU 1991e) is less than 26 pounds (12 kilograms) (Table 4.7). The
largest quantity of fuel in a single cubicle within the AFHB is 8.3 pounds
(3.8 kilograms) in FH109, spent fuel pool "A*. The total quantity [26 pounds
(12 kilograms)) is 8.6 percent of the SFML for areas outside the reactor
vessel. Verification measurements performed by the NRC staff indicate that
the licensee's estimate of fuel quantities in the AFHB {s conservatively high
and the actual quantities of fuel (i.e., UOy) remaining in the areas measured
by the NRC staff were lower or within the range of the quantities reported by
the licensee.

5.1.2 Reactor Building

The estimated quantity of fuel (i.e., UO;) in the reactor bullding (not
including the reactor coolant system or the reactor vessel) as given in the
PDMS SAR (GPU 199le) is less than 160 pounds (72.4 kilograms) (Table 4.5).

The largest quantity of fuel in a single location {s in the sections of the
flow distributor removed from the reactor vessel that contained incore
instrument guide tubes that were bagged and suspended in the "A" D-ring. The
licensee's measurements and estimates indicate that there are 46 pounds

(21 kilograms) of fuel (i.e., UO;) in this location. Verification measure-
ments performed by the NRC staff indicate that this {s a conservatively high
estimate of the remaining quantity of fuel and that the actual quantity of
fuel remaining in this location {s the same as, or less than, that reported
by the licensee (NRC 1991a). This i{s 15 percent of the ex-vessel SFML of

309 pounds (140 kilograms), using 2.24 wery uranium-235 enrichment, for areas
outside the reactor vessel. If the fuel (i.e., UO;) from all locations within
the reactor building [less than 160 pounds (72.4 kilograms) not including the
reactor coolant system or reactor vessel] vere to be combined, the total would
be only slightly over 50 percent of the ex-vessel SFML.



5.1.3 Reactor Coolant System

The estimated quantity of fuel (f{.e., UD;) in the reactor coclant system
outside the reactor vessel (see Table 4.6) as given in the PDMS SAR (GFU
1991e) is 199 pounds (90.2 kilograms). This estimated is below the SFML of
309 pounds (140 kilograms) for areas outside the reactor vessel using an
enrichment of 2.24 wtd uranium-235. The largest quantity of fuel (i.e., UO3)
in a single location is in the "B" once-through steam generator upper tube
sheet, vhere an estimated maximum of approximately B0 pounds (36 kilograms) is
located. This amount of residual fuel exists primarily as tightly adherent
material and was not readily removable using available dynamic defueling
techniques and is not readily transportable to other locations for accumula-
tion. The remaining residual fuel is dispersed throughout the reactor coolant
system in the form of finely divided, small-particle-size material and adher-
ent film on surfaces. It should be noted that even if the remaining fuel
became mobile and nonmechanistically accumulated in the lowest point of each
half of the reactor coolant system, the greatest possible quantity that could
accunulate would be less than the 309-pound (140-kilogram) SFML (for areas
outside the reactor vessel). The separation of the two sides (A and B sides)
of the reactor coolant system provides an additional margin of safety in
isolating the remaining quantities of fuel.

The NRC staff reviewed the licensee's estimates, including videotapes of
inspections of the inside of the reactor coolant system, and concluded that
the licensee’s estimates were reasonable and conservative (NRC 1990c).

5.1.4 Reactor Vessel

On the basis of the results of the licensee's post-lower head sampling program
cleanup (GPU 199le), the estimated quantity of fuel (i.e., UOy) in the reactor
vessel is 1339 pounds (60B.8 kilograms) (see Table 4.6). This amount was
significantly greater than the SPML for the reactor vessel of 205 pounds

(93 kilograms). For this reason, the licensee performed a separate criti-
cality safety analysis., For the analysis, the licensee used in-vessel
inspections of core debris locations and quantities to develop a specific
three-dimensional analytical model of the fuel in the reactor vessel rather
than making worst-case assumptions regarding the geometry and reflectivity.
For the purposes of the criticality analysis, fuel was specifically modeled in
the reactor vessel bottom head, the lower core support assembly, and the core
former area (i.e., the area between the core former baffle plates and the core
barrel) in the upper core support assembly. Figure 5.1 shows the location of
the reactor components. In other areas of the reactor vessel, the fuel
accumulations within the vessel were considered to be too small or were
separated from those areas where fuel was located by enough distance (the
equivalent of approximately 12 inches [30 centimeters] of water) so as not to
cause a reactivity increase as a result of neutronic interaction betwveen the
areas.

Fuel wvas modeled as if it extended radially in from the core barrel to the
maximum distance where fuel was observed on each lower core support assembly
plate. Also, the full periphery of each plate was assumed in the model to be
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loaded with fuel even though some areas did not contain fuel (this latter
assumption probably had only a marginal effect on the reactivity of the
system). The amount of fuel (i.e., U0;) that vas assumed in this model,

6400 pounds (2910 kilograms), was conservative when compared to that which is
estimated to remain in the vessel (1339 pounds [60B.8 kilograms]). Additional
assumptions included a fuel enrichment of 2.96 wtd uraniuz-235 before burnup,
with no credit allowed for the presence of structural and solid poison
materials in the fuel or for moderation with unborated water. A k,¢f of
0.95 was used as the NRC's acceptance criterion, based on the limit allowed
in Standard Technical Specifications (NRC 1991b) for spent fuel storage. The
results of the licensee's analysis gave a k. g of 0.945, indicating subcrici-
cality. The NRC staff reviewed the licensee’'s calculations and verified that
the assumptions used were highly conservative and that the model used and the
calculations made were correct, thus verifying that subcriticality is ensured.

The staff reviewed the licensee's reactor vessel measurements. It selected
several areas within the reactor vessel with the potential for uninventoried
fuel and examined videotapes of the locations in detail. It determined that
there was some additional fuel that the licensee had failed to include in the
estimates; however, the amounts were insignificant (probably less than

2.2 pounds [1 kilogram]) relative to the reported quantity of fuel (i.e., UOj)
in the reactor vessel (1339 pounds [608.8 kilograms]). The staff decided to
enlarge the audit sample size and examine additional areas. After additional
evaluation and review, the staff concluded that the licensee had looked at and
characterized the rezaining fuel in all locations within the reactor vessel.
The staff determined after reviewing the videotapes of the selected locations
wvithin the reactor vessel and the calculation of residual fuel based on the
video inspections that the licensee's estimates of residual fuel (GPU 1990f)
are reasonable and conservative.

Given the type and physical condition of the fissile material present,
criticality would be possible only {f this material were to accumulate in
greater quantities at some location. In all areas outside the reactor vessel
the SPML of 140 kilograms has not been reached, and intermixing of the fuel
within these areas could only be accomplished by deliberate action. The only
area vhere fuel might be able to accumulate is in the lower head of the
reactor vessel. In its analysis of the result of a redistribution of the
available material into the lower head, the licensee assumed that 772 pounds
(350 kilograms) is available for redistribution (this i{s all loose, fine
granular debris and surface films but not material that is fused to the
reactor internals). The licensee's model calculations indicate that, using
the most conservative assumptions, this redistribution would result in a
maximum kogre of 0.913. The NRC staff concluded that this 1s a conservative
analysis, since much of this core debris is in the annular gap and thus would

* The korg can be defined as the effective multiplication factor. For a k.¢p
of 1, the reactor is just critical; neutrons are produced at the same rate
as they are lost, and the system is balanced. If k.¢f is less than 1, the
fuel i{s subcritical, and more neutrons are consumed than are produced. In
this case, the chain reaction is not self-sustaining. For a kegr greater
than 1, the system is said to be supercritical, and the number of neutrons
and the power level increase with each generation.
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not be available to be redistributed into the lower head. In addition, a
criticality is precluded even under accident conditions by the absence of
sufficient water and the presence of neutron poisons, including (1) impurities
in the residual fuel, (2) boron in any remaining water, (3) structural
material, and (4) a stable and insoluble-neutron poison, which has been added
by the licensee to the bottom head of the reactor vessel following draining of
the reactor coolant system (GPU 199le, SAR 4.3.5).

In the criticality analysis, the licensee also considered the possibility of
neutronic coupling of the core debris within the vessel and the core debris
located in other areas of the facility., However, this possibility wvas
discounted as the core debris in these areas is well separated from the core
debris in other locations and no identifiable methods exist for transporting
the fuel into or out of the vessel.

The results of the analyses indicate that there is no potential for a
cricticality in the fuel zemaining in the TMI-2 facility during either normal
or accident conditions. The conservatism built into the model and the safe-
guards contained in the licensee’'s commitment as a prerequisite to PDMS to
remove water from the reactor vessel, the licensee's commitment (GPU 199le,
SAR 4.3.5) to add a neutron poison into the reactor vessel, as well as license
restrictions on deliberate fuel movement (proposed PDMS Technical Specifica-
tion 3.2.1.1 and 3.2.1.2), would further preclude the possibility of a
criticalicy.

1f any fuel {s removed from the reactor vessel in the future, the 205-pound
(93-kilogram) SPML will apply to that fuel. This 205-pound (93-kilogram) SFML
would be applied based on the potential for an enrichment of 2.67 wtd uranium-
235 of the residual fuel to exist as a result of little or no mixing of fuel
having occurred. Also, if the fuel in the reactor vessel is rearranged
outside the analyzed geometries used in the reactor vessel criticality
analysis, the 205-pound (93-kilogram) SFML will apply to the rearranged fuel.
To ensure that the criticality calculations remain valid and that the geometry
of the remaining fuel remains as defined in the criticality calculations, the
license conditicns prohibit taking any action that would result in the move-
ment of more than 45 percent of the SPML (93 pounds [42 kilograms)) from or
within the reactor vessel without specific prior approval of the NRC (proposed
PDMS Technical Specifications 3.2.1.1 and 3.2.1.2).

Based on review of the licensee's estimates of residual fuel and calculations
of SPML and independent evaluation, calculations and verification, the staff
concludes that the prerequisite that the facility has been defueled to the
extent reasonably achievable anc to such a degree that a nuclear criticality
i{s precluded has been met.

5.2 Removal of Fuel and Core Debris From the Three Mile Island Site

All defueling canisters containing core debris from the reactor and associated
systems have been removed from the reactor building and shipped off site.
Residual fuel (i.e., UO;) remains in the facility in the form of core debris
lodged in structural gaps and crevices, or as plateout in the pipes and on
surfaces in the reactor coolant system and associated structures.® The
licensee estimates that the total quantity of fuel remaining in the TMHI-2
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facility is less than 1723 pounds (783 kilograms) (GPU 199le). This is
estimated by the licensee to be less than 1 percent of the original inventory
of fuel. The NRC staff has verified that all remaining defueling canisters
containing core debris have been removed from the reactor facility (NRC
19904).

Based on review of the licensee's records and cbservation of activities, the
staff concludes that the prerequisite that all fuel and core debris that have
been removed from the reactor and assoclated systems has been shipped off site
has been met.

5.3 Removal of Uater

Evaporation of the accident-generated water was begun in January 1991, and
removal and processing of the water will be completed either before or near
the starc of PDMS. The NRC staff evaluated the processing and disposal of the
accident-generated water in a safety evaluation (NRC 1989f). In addition to
removal of the accident-generated water, the fire mains within the reactor
building will be closed with valves and drained before PDMS to minimize the
potential for introduction of water into the reactor vessel.

As far as possible, wvater in the reactor vessel, the reactor coolant system,
the reactor building fuel canal, and the fuel transfer tubes will be removed.
The reactor vessel will then be covered to minimize the potential for water
entry. The licensee has drilled holes in the canal seal plate to prevent the
refueling canal from filling. The submerged demineralizer system and "B"
spent fuel pool will be drained and shielded to permit personnel to enter to
conduct surveillaunce srtivities. However, some residual water will remain in
the facility; it is estimated (GPU 1991a, Section 6.2.27.2) that the reactor
vessel vill contain less than 10 gallons (38 liters) of water. The gquantity
of water that will remain throughout the reactor coolant system is not enough
to transport radiocactive material within the facility.

Based on observation of the facility, and review of the licensee's actions and
compitments specified in the PDMS SAR, the staff concludes that the prerequi-
site to remove, to the extent practicable, water from the reactor coolant
system; drain the fuel transfer canal; and isolate the fuel transfer tubes
vill be met.

5.4 PReduction of the Potential for the Release of Radjoactive Material

The potential for release of any significant quantity of radicactive material
from TMI-2 during PDMS has been minimized by the removal of as much of the
fuel and core debris as reasonably achievable and the decontamination of large
sections of the reactor building and AFHB surfaces, equipment, and piping.

The major source of radioactive material remaining in the fac{lity is inside
the reactor building (see Section 4.2). Both routine and accidental releases
of the remaining radicactive contamination by atmospheric and liquid pathways
are considered in this section. Transfer of contamination by pests is also
considered, although not quantified.
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$.4.1 Routine Atmospheric Releases

Gaseous effluent released from TMI-2 is limited by 10 CFR Part 20 (Appendix B,
Table 11, Column I) and the design objectives of Appendix I of 10 CFR Part 50.
For gaseous effluent from TMI-2, the dose from radionuclides (other than noble
gaseous effluent) must not exceed 15.0 millirem to any organ for the calendar
year. The concentration of radioactive material in air released to the
atmosphere must not exceed the values specified in 10 CFR Part 20, Appendix B,
Table 11, Column I. The U.S. Environmental Protection Agency's environmental
standards for the uranium fuel cycle given in 40 CFR Part 190 require that
“the annual dose equivalent does not exceed 25 millirem to the whole body,

75 millirem to the thyroid, and 25 millirem to any other organ of any member
of the public as the result of exposures to planned discharges of radioactive
materials, radon and its daughters excepted, to the general environment from
uranium fuel cycle operations and to radiatlon from these operations.® The
proposed PDMS Technical Specification limits are based on the design objective
annual exposure values specified {n 10 CFR Part 50, Appendix 1. Appendix 1
states that the total quantity of all radicactive lodine and radioactive
paterial in particulate form above background to be relcased in effluent to
the atmosphere will not result in an estimated annual dose or dose commitment
to any individual in an unrestricted area from all pathways of exposure in
excess of 15 millirem to any organ. The calculated annual total quantity of
all radioactive material above background to be released to the atmosphere
also will not result in an estimated annual alr dose from gaseous effluent at
any location near ground level that could be occupled by indlviduals in
unrestricted areas in excess of 10 millirad for gamma radiation and

20 millirad for beta radiacion.

As indicated in Section 4.2, the major portion (approximately 46,000 curies)
of the remaining residual contamination is in the reactor building. Thus, the
calculated annual dose from routine releases from the TMI-2 facility is based
on activity released from the reactor building. The licensee has stated in
the PDMS SAR (CPU 1991a, SAR 7.2.4.3) that during PDMS, the reactor contain-
ment will not be actively ventilated except before and during entries.
Periodic entries will be made during PDMS into the reactor containment and the
AFHB for measurement and surveillance activities. Before entry into the
containment, the containment will be ventilated (GPU 1991a, SAR 7.2.4.3) using
the reactor building purge system. Effluent from the reactor bullding will be
routed through the reactor building purge system to the station vent and will
pass through two high-efflciency particulate air (HEPA) filter banks in
series. Maintenance of the operability of the HEPA filters is contained in
the PDHS SAR (GPU 1991d, SAR 7.2.1.3.2). The station vent will be
continuously monitored during reactor containment ventilation by an effluent
monitor in the vent; HP-R-219 or HP-R-219%9A (GPU 1991d, SAR 7.2.4.3). When the
reactor containment is not actively ventilated, a containment atmospheric
breather will be used to maintain pressure equilibrium between the atmosphere
and the reactor building. The containment atmospheric breather is a 6-inch
(15.2-centimeter) former hydrogen control system line in which a HEPA filter,
24 inches by 24 inches (61 centimeters by 61 centimeters), has been installed
between the reactor building and the AFHB exhaust fan. The breather thus
provides a HEPA-filtered pathway for effluent from the containment. Because
the breather terminates inside the AFHB, rather than emptying directly to the
atrosphere, some material carried by the alr will be deposited by {mpaction
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and plateout as the alr passes through the AFHB. The breather is the most
probable pathway for passive ventilation from the containment building because
the line is very large compared to other potential leak paths. There is an
isolation valve betveen containment and the HEPA filter that will automatic-
ally close upon receipt of a containment pressure increase of 0.25 psi. The
purpose of this {solation is to protect the breather HEPA filter in the event
of a significant fire in the reactor buiflding (GPU 1991b).

A total of 50 discharges of reactor building atmosphere particulate content
per year was conservatively estimated by the licensee (CPU 1991, SAR 8.1.2.1)
for routine release calculations. This included both active ventilation of
the containment using the reactor building purge system before entry for
measurement and surveillance activities, and passive air changes through the
atmospheric breather as a result of atmospheric pressure changes (conser-
vatively estimated by the licensee to be 10 per year).

Although the amount of radicactive material in the AFHB that is available for
release is much smaller than the amount in the reactor building, there is

some potential for a small offsite release. Unlike the reactor building, the
AFHB is not designed to be leak-tight. Early in the PDMS period, the AFHB
ventilation system will be continuously operated and the release monitored
(License Condition 2D of License DPR-73). This circumstance will provide for
real-time monitoring of the airflow from the reactor bullding and the AFHB to
the environment by way of the effluent monitors in the station vent (HP-R-219
or HP-R-219A). The staff has determined that the normal ventilation system
should be operated and continuous effluent monitoring conducted unti{l an
appropriate database has been established. The licensee has committed

(GPU 1991e, SAR 7,2.4.3) to conduct a special monitoring program of AFHB
airborne levels of radicactive material for at least a l-year period before
PDMS, and for at least 1 year after entry into PDMS (see Proposed PDMS License
Condition 2.D). This special monitoring program will be temporarily suspended
vhen activities in the AFHB are expected to generate significant airborne
levels of radioactive material. The assumption is made (with the exception of
activities generating significant airborne levels of radloactive material)
that the operation of the ventilation system will result in greater resus-
pension of radicactive material as a resulc of the air movement than if the
ventilation system were shut down. Thus, measurement of radiocactive material
being resuspended and removed from the building by the ventilation system
during normal PCMS operations will provide a conservative indication of
potential releases from the AFHB in the absence of ventilation.

The licensec has estimated the offsite dose from a l-year routine atmospheric
release from the TMI-2 facility (GPU 1950c, SAR Table B.1-5)) assuzing no
operation of the AFHB ventilation system except before entry of personnel.
The licensee's estimate was based on measurements of air samples made during
the period of time prior to routine reactor building entrles. A first order
rate equation was used to determine the source and depletion parameters which
approximate the observed behavior of the air concentrations following the
inicial krypton purge. The sink and source estimates were used to predict
equilibr * of 1.0 x 10-8 ucl/cnz of cesfum-137 and 3.0 x 10~Y pCl/cnz for
strontiv 50/yttrium-90. The licensee conservatively assumed a total of 50
dischary s of the reactor building atmosphere partic:late content_per year (as
indicated previcusly). This resulted in 2.8 x 1074 Ci/year of cesium-137,
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8.5 x 1073 Ci/year of strontium-90/yttrium-90 and 3.7 x 108 Ci/year of
transuranics. The licensee estimated a dose comaitment of 0.0l millirem/year
to the total body of the maximally exposed offsite individual and 0.02
millirem/year to the bone of the maximally exposed offsite individual. The
licensee's estimates are also considerably smaller than the design objectives
specified in 10 CFR Part 50, Appendix I; the limits given in 40 CFR Part 190;
and in the licensee's proposed PDMS Technical Specifications.

The NRC staff has also independently estimated the offsite dose from a l-year
routine release from the T™I-2 facility. The staff identified four major
sources of potentially suspendible contamination in PEIS Supplement 3

(NRC 198%a): (1) the enclosed stairwell/elevator structure; (2) the sludge
residue on the reactor building basement floor; (3) the remaining surface
contamination on the concrete walls, equipment, overhead structures, and so
forth; and (4) the surface contazination on the wvalls and equipment located
in the D-rings. A resuspension factor” of 0.000002/meter (Clayton 1970;
Dunster 1962) was applied to the fraction of contamination deemed to be
potentially suspendible. Credit was taken for the presence of double-stage
HEPA filters {n the reactor building purge system and of double-stage HEPA
filters in the station vent for air that left the reactor building by way of
the atmospheric breather system.

The NRC staff has estimated the amount of radiocactive material to be released
annually during the PDMS period as 0.0012 curie of stront{um-90/yttrium-90 and
0.013 curie of cesium-137.*" This estimate is based on the assumption that

a fraction of the contamination present in the reactor building becomes resus-
pended and is either released to the atmosphere during active ventilation of
the containment or by way of the breather pathway during ventilation of the
AFHB.

The staff's estimated release from the reactor building during a l-year
period (assuming operation of the AFHB ventilation and filtration system)
vould result in a 50-year dose commitment RN oL approximately 1.6 millirem
to the bone of the maximally exposed offsite individual and approximately
0.16 millirem to the total body of the maximally exposed offsite individual.
The estimated dose from a l-year routine release from the TMI-2 facility is
considerably smaller than the design objective specified in 10 CFR

Part 50, Appendix I:; the limits given i{n 40 CFR Part 190; and in the
licensee's proposed PDMS Technical Specifications.

Although the licensee has comnmitted to initially operate the AFHB ventilation
system, the NRC staff has also evaluated the release of contamination for

the situaction in which the ventilation system {s not operating. In this
case, credit was taken for the HEPA filter in the atmospheric breather, but

* The resuspension factor is the ratio of air contnmlnation (yCl/lJ) to the
surface contazination (uCi/m®).
=+ Additional i{sotopes may be released as given Iin PEiS Supplement 3 (NRC
1989a). However, sctrontium-90/yttrium-90 and cesium-137 account for more
than 95 percent of the dose.
##* 50-year dose commitment, as calculated by the NRC, cannot be directly
compared to an annual dose as calculated by the licensee.

5-12



no credit was taken for the additional deposition of material in the AFHB from
impaction and plateout or for the HEPA filters in the station vent. Instead,
the breather was modeled as {f it emptied direciLly to the atmosphere to ensure
a conservative evaluation. The staff calculated a possible release of

0.0021 curie of strontium-90/yttrium-90 and 0.023 curie of cesium-137. This
gives a 50-year dose comaitment” of approximately 0.28 millirem to the total
body of the maximally exposed offsite individual and approximately 2.8 milli-
rem to the bone of the maximally exposed offsite individual. Again, the
estinmated dose from a l-year routine release from the TMI-2 facility is con-
siderably smaller than the design objectives specified in 10 CFR Part 50,
Appendix I; the limits given in 40 CFR Part 190; and in the licensee's
proposed PDMS Technical Specifications.

5.4.2 Routine Liquid Releases

The limics for radiocactivity in liquid effluent released from THI-2 are
specified in 10 CFR Part 20 (Appendix B, Table I1I, Column 2) and in the design
objectives of 10 CFR Part 50, Appendix I. These regulations limit the
estimated annual dose or dose commitment from the liquid effluent released
from TMI-2 to the site boundary to a dose less than or equal to 3 millirem to
the total body and less than or equal to 10.0 millirem to any organ for the
calendar year. Also, the concentration of radiocactive material released at
any time from TMI-2 to unrestricted areas is limited to the concentrations
specified in 10 CFR Part 20, Appendix B, Table 1I, Column 2. Releases of
radiocactivity to any body of water must also meet EPA's environmental stan-
dards for the uranium fuel cycle specified in 40 CFR Part 190. These
standards require that the annual dose equivalent not exceed 25 millirem to
the whole body, 75 millirem to the thyroid, and 25 millirem to any other organ
of the body. In addition, the release of radicactivity to water must meet
EPA's National Interim Primary Drinking Water Standards specified in 40 CFR
Part 141 that limit beta particle and photon radicactivity from manmade
radionuclides in community water systems to that level that "shall not produce
an annual dose equivalent to the total body or any internal organ greater than
4 mren/year.” This standard applies to concentrations at community water
intakes downstream of the discharge point. The licensee's current Technical
Specification limits are based on the design objective annual exposure values
specified in 10 CFR Part 50, Appendix I (see Section 5.4.1).

Routine liquid releases from TMI-2 during PDMS are expected to be no more than
5000 gallons (19,000 liters) each year (GPU 1987a). These releases would be
from monitored sources and do not include the accident-generated water that
may be processed during the first years of PDMS. The impact of processing
the accident-generated vater is discussed in the safety evaluation for
accident-generated water (NRC 1989f). The major sources of liquids that
could result in contaminated liquid releases from the facility (other than
accident-generated wvater) are expected to be from groundwater inleakage
primarily at the interface (the cork seal) between the AFHB and the reactor
building, collected precipitation, and occasional small quantities of fluids
used for minor decontamination jobs (during necessary maintenance or inspecc-

* 50-year dose commitment, as calculated by the NRC, cannot be directly
compared to an annual dose as calculated by the licensee.
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tion activities or as a result of the spread of contamination). Collected
liquids, other than accident-generated water, will be analyzed for contami-
nation and processed through the EPICOR II system or the TMI-1 radwvaste
system, if necessary, to ensure that discharges are less than those specified
in regulatory requirements. The capability to process potentially contami-
nated liquid will be maintained during PDMS.

The licensee estimated (GFU 1990c, SAR 8.1.2.2) the amount of radiocactive
material to be released by way of liquid pathways. Based on previous
experience, the cesium-137 and ltrontlun-Bogy:ttiun-90 concentrations achieved
by the EPICOR processing system are 4 x 107° mCi/ml and 1 x 1073 wCi/ml,
respectively (GPU 1992). Based on 5000 gallons (19,000 liters), this results
in a projected offsite dose (GPU 1990c) of 0.005 millirem/year to the bone and
0.002 millirem/year to the total body of the maximally exposed offsite
individual.

The NRC staff has also independently estimated (NRC 198%a) the amount of
radicactive material to be released by way of liquid pathways as approximately
7.6 x 1074 curie/year as shown in Table 5.1. The 50-year dose commitment to
the bone of the maximally exposed offsite individual from a l-year release is
approximately 0.0009 millirem. A dose of 0.0009 millirem is also estimated
for a 1-year release to the total body of the maximally exposed {ndividual,*
Both the NRC staff and licensee’s calculated doses resulting from a l-year
release (as given here) are considerably smaller than the design objectives
cited in 10 CFR Part 50, Appendix I; the limits given in 40 CFR Part 190; the
limits given in 40 CFR Part 141; and in the licensee's proposed PDMS Technical
Specifications.

5.4.3 Accidental Atmospheric Releases

For an accident situation, the guidance provided in 10 CFR Part 100 for deter-
aination of exclusion areas is used. This guldance states that an exclusion
area is required of such size that an individual located at any point on its
boundary for 2 hours immediately following onset of the postulated fission
product release would not receive a total radiation dose in excess of 25 rem
to the whole body or a total radiation dose in excess of 300 rem to the
thyroid from iodine exposure.

The licensee estimated the dose that would result from a number of acclidents
that could potentially release radiocactive material to the environment. These
accidents include (1) a vacuum canister failure, during decontamination
activicies, (2) the accidental spraying of concentrated contamination with a

* These doses are based on information given in PEIS Supplement 3 (NRC 1989a)
and are cshown in Table 3.6 of that document for releases lastin} for 5, 23,
and 33 years.
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Table 5.1 Rates of Routine Liquid Release to the Susﬁuahnnna River
During Post-Defueling Honitored Storage(s)

Radionuclide Release Rate, Cl/yr(b)
Tritius 3.0 x 108
Carbon-14 1.7 x 10°8
Selenium-79 3.6 x 10~
Strontium-90/Yterium-90 3.9 x 1079
Niobium-93m 7.4 x 10°2
Technetium-99 1.2 x 1077
Rutheniuz-106/Rhodiun-106 1.3 x 1076
Cadoium-113m 2.1 x 1077
Antimony-125 9.0 x 107/
Tellurium-125m 2.5 x 10°7
Tin-126/Antimony-126m 2.5 x 1077
Cesium-134 5.6:xn 10'6
Cesium-135 2.5 x 10°?
Cesium-137/Barium-137m 7.0 x 104
Samarium-151 1.8 x 107

(a) Data were obtained from NRC 1989%a.

(b) Release rate is for the first year of PDMS. Release rates for
subsequent years are based on the first-year release rates and
account for radiocactive decay.

high pressure spray during decontamination activities, (3) accidental cutting
of contaminated piping during decontamination activities, (4) an accidental
break of contaminated piping during decontamination activities, (5) a fire
inside the contaminant building, (6) an cpen penetration, and (7) a rupture
and release of resins from the makeup and purification demineralizers.

The NRC staff performed {ndependent evaluations of the seven potential acci-
dents identified by the licensee in the PDMS SAR. The staff also evaluated an
eighth potential accident, a fire in the D-ring inside containment. The staff
analyzed each type of accident separately. The results of the accident
analyses are shown in Table 5.2 and are discussed below and compared to the
results obtained by the licensee.

Decontamination Activity Accidents

During PDMS, i{f movement of radiocactive material is detected, some decon-
tanination activities may be conducted to mitigate the impact and permit
normal surveillance activities. During these decontamination activities, an
accident could occcur. Such an accident in the reactor containment during the
PDMS could result in an unanticipated release of radiocactive material to the
environment. In {ts PDMS SAR, the licensee evaluated four potential
decontanmination accident scenarios that could occur during decontamination
activities. b



91-§

Table 5.2 Estimated Dose from Accidents During Post-Defueling Monitored Storage

Haxi, v
with Operation with No Operation
1. Decontamination Activity Accidents
A. Vacuus Canister Failure 1.2 x 1074(a) 1.1 x 10-3(a) - -
B. High-Pressure Spray 1.4 x 10-3(a) 1.3 x 10-4(a) - -
of Contamination
C. Cutting Contaminated Pipe 7.9 x 10-8(a) 8.3 x 10-8(a) - -
D. Break of Contaminated Pipe 4.8 x 10-8(a) 5.1 x 10-8(a) - -
2. Fire ln-Coﬂtllnnnnt
A. Elevator/Stairwell 0.02 0.13 1.6 13
B. D-rings 0.49 051 49 51
3. Containment Penetration Failure Not Appllclble(b) 2.6 27
4. Release of Resins from Makeup 0.20 0.25 20 25

and Purification Demineralizer

(a) Froam Murphy and Holter 1982,
(b) Since the release is into the turbine bullding, the operation of the auxiliary bullding
ventilation system is not expected to have any effect on the offsite dose.




The decontamination activity accidents include: (1) failure of a vacuum
canister, (2) spraying of contamination with high-pressure spray, (3) cutting
of a contaminated pipe, and (4) a break in a contaminated pipe. The licensee
developed scenarios for these accidents based on activities evaluated for the
decommissioning of & generic pressurized-water reactor following an accident
(Murphy and Holter 1982) in a study performed for the NRC. For each scenario
the licensee looked at three cases: (1) the reactor building purge system
operating, (2) the reactor building isolated and at negative pressure, and
(3) the reactor building under passive ventilation. In all cases, the
licensee's estimate of the effects of these accidents is several orders of
magnitude greater than the effects calculated for a generic facilicy by Murphy
and Holter for purposes of comparison. The dose estimates given in Murphy and
Holter are shown in Table 5.4. Although the activities analyzed by the
licensee are not expected to occur, the licensee’'s analysis is conservative,
and in all four cases radiclogical emissions are signiiicantly lower than
those permitted by 10 CFR Part 100 for determination of exclusion areas (a
total radiation dose to the whole body in excess of 25 rem or a total radia-
tion dose in excess of 300 rem to the thyroid from iodine exposure). For the
vacuum canister failure, the licensee estimated 4.8 millirem to the maximally
exposed individual (assuming the reactor building purge system is operating).
A dose to the maximally exposed individual of 4.0 millirem was calculated by
the licensee for the accidental spraying of contaminated liquid (assuming the
reactor bullding is at slightly negative pressure and that the total source
term release is exhausted to the environment in the first reactor building air
change subsequent to the activation of the reactor bullding purge system).
The dose from the accidental cutting of a contaminated pipe and the dose from
the accidental breaking of a contaminated pipe were estimated by the licensee
to be 0.005 millirem (assuming the reacter building is at slightly negative
pressure and the total source term release i{s exhausted to the environment in
the first reactor building air change subsequent to the activation of the
reactor building purge system).

Eire in the Containment

The licensee's analysis (GFU 1990c, SAR B8.2.5) of a fire in containment was
based on a fire occurring in the combined "A® and "B" D-rings (although the
occurrence of such a fire is considered to be incredible). It was assumed
that the D-rings contained 16,600 curies of cesium-137, 830 curies of
strontium-90/yctrium-90 and 0.6 kilograms of residual fuel on the suspended
defueling tools. One percent of the contamination and 100 percent of the fuel
on the tools was assumed to be loose, surface activity that is available to
become airborne in a fire. A suspension factor of 0.001 was used for both
contamination and fuel. Plateout of the airborne source was not considered.
The licensee calculated (GPU 1990c, SAR B.2.5) a dose to the maximally exposed
individual of 13.8 millirem as a result of a fire in the reactor containment
building, assuming the reactor building ventilation system was operating. A
dose of less than 13.8 millirem was determined by the licensee for the case
vhere the ventilation system was not operating and the reactor bullding wvas
vented passively through the breather.

In PEIS Supplement 3, the NRC staff analyzed an accidental atmospheric release

that resulted from a fire in the stairwvell/elevator structure of the reactor
containment bullding. To evaluate the accident scenario involving a fire, the
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staff used the following conservative assumptions: the accident would occur
early in the storage period, before appreciable decay of the radionuclides
occurred; 20 percent of the stairwell/elevator structure below the 8-foot
(2.4-neter) mark would be involved in the fire; 20 percent of the activicy in
the stairwell/elevator structure would be involved in the fire, although the
contanination in the structure is not distributed uniformly; and the

7.1 pounds (3.2 kilograms) of core debris thought to remain on the floor of
the basement after desludging would also be involved in the fire (even though
desludging has occurred in the area of the stairwell/elevator structure and
measurenments taken before desludging indicate that core debris is not located
near the stairwell/elevator structure). The fraction of radiocactive material
to be released into the reactor building atmosphere during the burning of the
contaninated material vas assumed to be 0.0005, based on studies by Mishima
and Schwendiman (1973). The amount released from the building would be
further reduced because the HEPA filters would remove at least 99 percent of
the radiocactive purtlculntes.' The fraction of the radioactive particulate
materfal that would penetrate the single-stage HEPA filter used when the
reactor building was secured but not actively ventilated was conservatively
assumed to be 0.01 (NRC 1978). The amount of radiocactive material calculated
for release during this accident is estimated to be 0.02 curie (Table 5.3).
The resulting bone dose to the maximum offsite individual is 13 millirem, and
the total body dose is estimated to be 1.6 millirem. These doses are
significantly lover than those permitted by 10 CFR Part 100 for determination
of exclusion areas. Operation of the AFHB ventilation system during this
accident would further reduce the doses by a factor of 100.

* Each filter has an in-place tested efficlency of at least 99.95 percent for
removal of particulates of 0.3-micron (0.0003-millimeter) diameter. There-
fore, only a fraction (0.0005) of ths particulates in the building atmos-
phere would pass through the first stage to the atmosphere. The staff,
however, in evaluating the potential for release of radiocactive material
used a more conservative penetration factor of 0.01 (corresponding to
99-percent efficiency). Regulatory Guide 1,140 (NRC 1979c) gives guide-
lines for operating nuclear power plants, specifiying the conservative
penetration factor of 0.01 (corresponding to 99-percent efficiency) for
filtration systems that test, in place, to an efficiency of 99.95 percent
or more.

#* The AFHB will be ventilated through two HEPA filters in series. Each
filter has an in-place tested efficiency of at least 99.95 percent for
removal of particulates of 0.3-micron (0.0003-millimeter} dismeter. There-
fore, only a fraction (0.0005) of the parriculates in the building atmos-
phere would pass through the first stage and a similar fraction (0.00000025
of the initial particulates) would pass through the second stage to the
atmosphere. The staff, however, in evaluating the potential for release of
radfoactive material used a more conservative penetration factor of 0.01
(corresponding to 99-percent efficiency). Regulatory Cuide 1.140 (NRC
1979c) gives guidelines for operating nuclear power plants, specifying the
conservative penetration factor of 0.0l (corresponding to 99-percent
efficiency) for filtration systems that test, in place, to an efficiency
of 99.95 percent or wmore.
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Table 5.3 Postulated Accidental Atmospheric Release From a Fire
in the Stairwell/Elevator Structure During Post-
Defueling Monitored Storage(#)

Radionuclide Release Rate, Cl/yt(b)
Tritium 7.9 x 10~7
Carbon-14 L.G x 10'7
Manganese-54 3.2 x 10710
Iron-55 8.5 x 10°7
Cobalt-60 3.6 x 1076
Nickel-63 9.5 x 107
Selenium-79 9.7 x 108
Krypton-85 3.0 x 106
Strontium-90/Yttrium-90 1:1'x 10'3
Zirconium-93 2.7 x 1079
Niobium-93m 2.0 x 10~7
Technetium-99 3.3 x 10-6
Rutheniuz-106/Rhodiuz-106 3.8 x 107
Cadmium-113m 5.5 x 10-8
Antimony-125 2.5 x 10°3
Tellurium-125m 7.1 x 10°6
Tin-126/Antimony-126m 6.6 x 108
Cesium-134 1.5 x 1074
Cesium-135 6.6 x 10-8
Cesium-137/Bariuz-137m 1.9 x 1072
Cerium-144/Praseodymium-144 1.1 x 1076
Praseodymium-lé4im 1.6 x 1078
Promethium-147 2.0 x 10-3
Samarium-151 4.8 x 1074
Europium-152 4.0 x 10-10
Europium-154 5.2 x 10”7
Europium-155 1.5 x 10~6
Uranium-234 2.0 x 108
Uranium-235/Thorium-231 6.8 x 10-10
Uranium-236 6.1 x 10-10
Uranium-237 3.5 x 10-10
Uranium-238/Thorium-234/Protactiniun-234m 4.6 x 10°7
Plutonium-238 1.2 x 1077
Plutonium-239 1.5 x 106
Plutonium-240 4.1 x 1077
Plutonium-241 1.5 x 10~
Americium-241 4.0 x 10°7

(a) Data vere obtained from NRC 1989a.
(b) Assumes accident occurs during the first year of PDMS.
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The NRC staff performed an additional evaluation of the fire for this tech-
nical evaluation involving a fire inside the D-rings in the containment. The
sajor source of combustible material during PDMS in the reactor bullding is
the oil in the reactor coolant pump oll reservoir. For the evaluation, the
staff assumed that half of the remaining oll in two of the four coolant puzmps
(a total of 138 gullons [522 liters] of oil) spilled onto the floor in the
D-rings and was subsequently nonmechanistically ignited. The computer code
FIRIN (Chan et al. 1989) was used to model conditions in the reactor building
during a fire. The FIRIN model simulated burning of the fuel, generation of
smoke and combustion gases, plugging of filters, and transfer of heat to
walls, ceiling, floor, and equipment in containment. Sufficlent oxygen was
assumed to exist to fuel the fire. Plugging and failure of the HEPA filter in
the passive breather line were calculated to occur (the filter was assumed to
fail at 3.2 psig overpressure (Burchsted et al. 1976). While the containzent
atmospheric breather system is designed to provide automatic isolation of the
filter in the event of a 0.25 psi{ overpressure of the containment building,
this protective feature was not considered in calculating the i{mpact of a fire
in the containment building. The activity release that resulted was based on
(1) 17,000 curies of cesium-137 and 830 curies of strontium-90 {n the D-rings,
(2) an estimated 50 percent of the activity available for release, (3) an
assumed release rate of 0.152 wty, and (4) particles larger than 10 micro-
meters (95 percent of particles) settling out in the reactor bullding or in
the AFHB downstream of the breather line. Assuming no ventilation of the AFHB
during the accident, a release of 0.65 curie of cesiun-137 and 0.03 curie of
strontium-90 would occur. The resulting dose to the maximum offsite
individual would be 49 millirem to the total body and 51 millirem to the bone.
ivils dose i{s due only to external radiation from the plume and the ground and
firom inhalation; it does not include the food pathway or drinking water. This
dose is higher than that discussed above for the fire in the stairwell,
although it is significantly lower than that permitted by 10 CFR Part 100 for
the determination of exclusion areas. Assuming the AFHB ventilation system is
operating during the fire, the maximu= doses would be decreased by a factor of
100 (considering the 99-percent efficiency of filtration of the air by the
HEPA filters in the station vent). This would result in the release of

0.0065 curies of cesfum-137 and 0.0003 curies of strontium-90/yttrium-30. The
resulting dose to the maximum offsite individual would be 0.49 millirem to the
total body and 0.51 millirem to the bone. Considering the relatively high
flash point of the oil (450°F) (GPU Nuclear Calculation Sheet 4710-3220-87-
037, "RB Fire HEPA Filter AP/At," dated December 16, 1987), the removal of the
majority of the cozbustible material from the bullding to minimize the
potential for heating material, and the lack of potential ignition sources
since systems will normally not be energized inside containment, the
probability of this fire i{s extremely remote.

Although operation of the AFHB ventilation system would reduce the offsite
dose to the public by a factor of approximately 100 for either fire scenarlio,
the staff has concluded that operation of the AFHB ventilation system is not
required in the event of a fire in containment. This conclusion i{s based on
the calculated dose to the public without operation of the ventilation system
which would be a fraction of the 10 CFR Part 100 limits.



Containment Penetration Fallure

The licensee's analysis of an open penetration assumed that an unfiltered
pathway was created to the environment. The licensee assumed that (1) the
containment was under passive ventilation, (2) an unfiltered pathway was open
for a quarter of a year, (1) there were 2.5 reactor bullding air changes with
the environment, and (4) 100 percent of the release was through an unfiltered
pathway.

The licensee (GFU 1991b, SAR 8.2.6) calculated a dose to the maximally exposed
individual of 0.88 millirem. This resulted from 0.0014 curies of cesiums-137,
0.0004 curies of stronti{um-90/yttrium-90, and lesser amounts of transuranics.

The NRC staff also analyzed the failure of a penetration between the con-
tainment building and the turbine building. It was assumed that a l4-inch
diameter penetration between the two buildings nonmechanistically failed.

This failure resulted in an unfiltered pathway to the turbine building and
ultimately to the environment. The unfiltered pathway was assumed to be open
for one quarter of a year. It was assumed that the reactor building ventila-
tion system was not operating at this time and that 100 percent of the air wvas
released (i.e., 2.5 reactor building air changes, based on the 10 reactor
building air changes per year via the passive breather as discussed in Sec-
tion 5.4.1). It was also assumed that there was no settling or plateout of
material within the turbine building but that the particulates were released
directly to the atmosphere. This scenario resulted in the release of

0.02 curie of strontium-90 and 0.22 curie of cesium-137, and a dose to the
maximally exposed individual of 2.6 millirem to the total body and 27 millirems
to the bone, assuming all pathways. The resulting dose is significantly lower
than that permitted by 10 CFR Part 100 for the determination of exclusion
areas.

Relesse of Resins From a Makeup and Purification Demineralizer

The licensee also calculated (GPU 1991b, SAR B.B8) the dose resulting froz the
release of resins from a makeup and purification demineralizer vessel
rupturing non-mechanistically and the contents spilling onto the floor of the
cubicle. The inventory of the demineralizer included 530 curies of cesiu=-
137, 100 curies of strontium-90/yttrium-90, and 1.1 pounds (0.5 kilograms) of
fuel. The licensee used an airborne release factor of 0.0001. The licensee's
calculation resulted in an estimated 0.45-millirem dose to the maximally
exposed individual.

The NRC staff also analyzed the release of contaminated resins from a ruptured
demineralizer unit in the auxiliary bullding. The inventory of the demineral-
izer includes approximately 100 curles of strontium-90, 530 curies of
cesium-137, and 500 grams of fuel. The primary isotopes in the fuel are
plutonium-239, plutonfum-240, plutonium-241, samarium-151, europium-154, and
europium-155. An airborne release fraction of 0.0005 was used. In addition,
it wvas assumed that all airborne activity would be filtered by the HEPA
filters in the AFHB ventilation system before it was released into the
atmosphere. The calculated doses to the maximally exposed individual were
0.20 millirem for the total body and 0.25 millirem to the critical organ (the

5-21



bone) from inhalation and external exposure. These doses are significantly
lover than those permitted by 10 CFR Part 100.

For the case in which the AFHB ventilation system is not operating, airborne
activity would be released directly to the atmosphere, rather than being
filtered through the ventilation system. The calculated doses would increase
by a factor of 100, resulting in estimated doses of 20 millirem to the total
bedy to the maximally exposed individual and 25 millirem to the critical organ
(the bone) from inhalation and external exposure. These doses are still
significantly lower than those permitted by 10 CFR Parc 100,

5.4.4 Accidental Liquid Releases

In the PDMS SAR (GPU 1991d), the licensee postulated no accidental liquid
releases during PDM5. The NRC staff also concluded that no accidental liquid
releases would occur during PDMS. During PDMS, water-processing capabilities
will be available to dispose of the small amount of liquid produced by
inleakage, condensation, and small amounts of decontamination. Liquids that
are not directly releasable pursuant to 10 CFR Part 20, Appendix B, Table II,
Column 2, will be collected in the miscellaneous waste holdup tank, trans-
ferred to the chemical cleaning building, and then processed through the
EPICOR 11 system before final sampling and discharge. On the basis of the
environmental assessment prepared by the NRC staff in 1979 on the use of the
EPICOR I1 system at TMI-2 (NRC 1979b), there are no credible accidents that
would result in a liquid release to the environment during the transfer or
processing of the liquids produced during PDMS. The operating history of this
systen in the intervening time has not altered this conclusion. This pro-
cessing is the only activity during PDMS that will involve contaminated or
potentially contaminated liquids.

5.4.5 Transfer of Contamination by Pests

The staff has identified a potential for bird, rodent, bat, and insect
intrusion into contaminated areas of the facility. If this intrusion occurs,
some potential exists for periodic transfer of contamination to uncontrolled
areas. However, the licensee maintains a contract with a local pest control
service that provides insect, rodent, spider, and bird control and removal of
live animals. This service will be maintained during PDMS. Additionally, the
licensee has committed in the PDMS SAR (GPU 1991a, SAR Supplement 3, A-16) to
a surveillance program under which a limited number of carcasses, vhen
available, will be analyzed for gamma-emitting i{sotopes as part of the non-
routine Radiological Environmental Monitoring Program.

5.5 Removal of Radiocactive Waste Resulting From Major Decontamination
Activities

All the radiocactive waste resulting from major decontamination activities has
been shipped off site or packaged and staged for shipment off site, except the
vaste from the accident-generated vater disposal activities. The accident-
generated wvater located in the reactor vessel, fuel pools, fuel transfer
canal, and building suzps wi{ll be pretreated to remove the majority of the
particulate material before being processed as part of the accidept-generated
vater disposal activities. The removal of the waste resulting from the
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accident-generated water disposal activities i{s discussed in the safecy
evaluation in support of THI-2 license Amendment 35 dated September 11, 1989,
for the accident-generated water (NRC 1989f). Radioactive components, such as
the reactor head assembly, upper plenum assembly, upper end fittings, sections
of the flow distributor that contain incore instrument guide tubes, and fuel-
removal tooling, remain in the reactor building. These remaining components
and equipment are not flammsable and do not add significant quantities of
radioactive material to the inventory In the reactor building. Consequently,
they do not degrade the level of protection of the health and safety of the
nublic.

Based upon observation of activities and reviev of records, the staff con-
cludes that the prerequisite that the remaining radicactive waste from the
major TMI-2 decontamination activities be shipped offsite or packaged and
staged for shipment has been met.

During PDMS, personnel will enter the reactor building and the AFHB periodic-
ally to conduct inspections, surveillance, radiological surveys, radiological
wiste processing, remedial decontamination, and some maintenance to support
these activities, as well as preventive maintenance on a limited nuzber of
operational systems. During the initial period of PDMS (a minimum of

6 months), the licensee has committed in Section 7.2.4 of the PDMS SAR to
conduct monthly entries. After facility stability has been verified and a
database has been established, the frequency of entry may be diminished.
Decontamination has been performed and shielding has been applied to reduce
radiation dose rates in areas requiring access by personnel. It is expected
that occupational radiation exposure rates would increase following the
removal of water from the reactor vessel as a result of the cobalt-60
activation of the baffle plates in the reactor vessel. However, shielding
will be applied In critical locations to reduce the dose rates. Radiation
exposures to personnel will be maintained within the limits established by
10 CFR Part 20.

Based upon reviews of the results of decontamination efforts and radiclogical
surveys and activities to be conducted during PDMS, the staff concludes that
the prerequisite that radiation levels within the facility be determined and
reduced so that necessary and required plant monitoring, maintenance and
inspections can be performed has been met to allow commencement of PDMS.

5.7 Definition and Establishment of s Surveillance Program

During PDMS, the licensee will be required to conduct surveillance progra=s

to ensure the maintenance of environmental protection systems. These prograss
include surveillance of reactor containment building isolatlion, surveillance
of the reactor containment building and the AFHB ventilation and filtration
systems, surveillance of the fire protection system and the support air
monitoring systems (including electrical, effluent monitoring, and environ-
mental monitoring systems), and oversight of administrative systems.
Adxzinistrative systems include organizational structure, staff qualifications,
records, Independent safety reviews, procedures, occupational radiation
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protection, a quality assurance plan, an emergency plan, and other
administrative control activities. These surveillance functions are covered
by the proposed PDMS Technical Specifications, various review plans,
comzitments given the licensee in the PDMS SAR, and requirements in this
technical evaluation reporc. :

Based upon review of the survelllance program specified by the PDMS SAR and
the proposed FDMS Technical Specifications, the staff concludes that the
prerequisite that a surveillance program for PDMS environmental protection
systems to ensure public health and safety be defined and established has been

met.
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6 POST-DEFUELING MONITORED STORAGE ENVIRONMENTAL PROTECTION SYSTEMS

Considering the defueled status of the reactor and the maximum potential for
offsite dose from credible accidents, TMI-2 has no safety-related structures,
systems, or components. Safety-related structures, systems, and components
are those that are necessary to ensure (1) the integrity of the reactor
coolant pressure boundary, (2) the capability to shut down the reactor and

to maintain it i{n a shutdown condition, and (3) the capability to prevent or
micigate the consequences of accidents that could result in potential offsite
exposures comparable to the limits given in 10 CFR Parc 100, :

Although there are no safety-related structures, systems, or components at
TMI-2, the NRC staff has identified six structures, systems, and components
that are important in providing reasonable assurance that the facility can be
safely maintained during PDMS and that are used to provide environmental
protection:

1. Reactor Vessel - to preclude the possibility of an inadvertent
cricticalicy.

2. Reactor Containment Structure - to ensure containment of the remaining
radicactive material during the PDMS peried.

3. Reactor Containment and Auxiliary and Fuel Handling Building (AFHB)
Purge, Breather, Ventilation, and Filtration Systems - to control
radicactive effluents.

4. Fire Protection System - to detect and mitigate any effects of a fire
within the facilicy. -

5. Flood Protection - to minimize the intrusion of water into the facilircy.

6. Support and Monitoring Systems - to support PDMS, includes such systems
as the electrical system and the radiological monitoring system, to
ensure fire detection and a radiological monitoring capabllicy.

The following sections present a description, the current licensing basis, the
PDMS licensing basis, and the conclusions of the NRC staff as to the accept-
ability of each of these structures, systems, and components to ensure pro-
tection of the environment during PDMS.



6.1 PReactor Vessel

6.1.1 Reactor Vessel - System Description

As a result of the accident at TMI-2, some reactor fuel and core debris were
dispersed from the reactor vessel into the reactor coolant system, the reactor
containment building, and the AFHB. As described in Section 5.1, the licensee
has defueled the facility to the extent reasonably achievable, and this has
been independently verified by the NRC staff.

The reactor vessel is the only component within TMI-2 that contains sufficient
residual fuel to exceed the safe fuel mass limit (SFML). The licensee's
Defueling Completion Report (GPU 1990d and e), the NRC staff's analysis of the
Defueling Completion Report (NRC 1990c), and Section 5.1.4 of this technical
evaluation report provide an analysis and evaluation of the SFML for the
reactor vessel and the potential for an inadvertent criticality in its current
location and form. All three analyses indicate that there is no potential for
a criticality in the fuel remaining in the reactor vessel during either normal
or accident conditions. Much of the remaining fuel (i.e., UD;) (approximately
262 pounds [119 kilograms]) is in the annular gap and would not readily move.
However, rearrangement of fuel, either purposefully or as a result of an
impact such as a heavy load dropped froz the polar crane, may result in
relocation of the reactor internal components and movement of the fuel. 1In
addition, fuel and core debris may move to the bottom of the reactor vessel as
a result of long-term degradation of reactor internal components or flaking of
the surface films, fines, and granular debris.

The PDMS SAR (GPU 1991e, SAR 4.3.6) states that "Control of SNMN at TM1-2
during PDMS relies upon isolation boundaries and control of access to
components which contain S5NM, Isolation boundaries will be maintained, as
necessary to prevent relocation of significant SNM quanticies.” The PDMS SAR
(GPU 1991e, SAR 4.3.6) further states that the reactor coolant system, which
contains the largest quancicy of SNM outside the reactor vessel, will be
drained to the extent practicable and isolated within the containment
building.

The licensee has stated in the PDMS SAR (GPU 1991d, SAR 7.2.2.2) that fire
mains within the reactor building will be closed with valves and drained
before PDMS to minimize the potential for introduction of water into the
reactor vessel. In addition, the reactor vessel will be covered. Holes have
been drilled in the canal seal plate to prevent it from filling and flooding
the reactor vessel (see Section 5.3 of this document).

Water has been removed from the reactor vessel and the reactor cnolant system
to the extent practical. To the extent that the spent fuel porl: are needed
to store the accident-generated water before disposal, the water cay remain in
these pools after the start of PDMS.



6.1.2 Reactor Vessel - Current Licensing Basis

Currently, no Technical Specifications relate to the fuel remaining in the
THI-2 facilicy.

6.1.3 Reactor Vessel - PDMS Licensing Basis

To maintain the fuel in the reactor vessel in the analyzed geometry during
PDMS, the proposed PDMS Technical Specifications limit activities that could
alter the geometry of the fuel in the reactor vessel. To ensure maintenance
of the required conditions, the proposed PDMS Technical Specifications
stipulate the following:

1. Loads in excess of 50,000 pounds (22,700 kilograms) are prohibited
from travel over the reactor vessel unless the activity is approved
by the NRC by a docketed safety evaluation (proposed PDMS Technical
Specifications 3.3.1), and

2. No more than 93 pounds (42 kilograms) of fuel (i.e., UD;) may be
removed from the reactor vessel or rearranged outside the analyzed
geometries in the "Defueling Completion Report™ (GPU 1990d, 1990e)
vithout prior NRC approval. When more than 93 pounds (42
kilograms) of fuel (i.e., UO;) in the reactor vessel have been
removed or rearranged, the licensee must suspend all further fuel
removal or rearrangement activities and submit a safety analysis to
the NRC for approval of this activity and any further fuel removal
or rearrangement activities (proposed PDMS Technical Specifications
3.2.1.1 and 3.2.1.2).

3. The licensee will notify the NRC if there is a change in conditions
that could affect the geometry of the fuel in the reactor vessel,
that is, flood, seismic event, and so forth (proposed PDMS
Technical Specifications 3.2.1.2).

Based on the results of the reactor vessel criticality analyses, no neutron
poison is required to preclude an inadvertent criticality. However, the
licensee has stated in the PDMS SAR 4.3.5 that an insoluble neutron poison
will be placed in the bottom of the reactor vessel (GPU 199le). The licensee
also has the capability of inserting a video camera into the reactor vessel to
verify fuel location if it is determined at a later time that such an
exanination is required.

6.1.4 Reactor Vessel - Conclusion

The NRC staff finds that with the proposed PDMS Technical Specifications
limiting the mass of loads over the reactor vessel and limiting the quantity
of fuel (i.e., UOp) that can be removed or rearranged, and with the licensee's
actions to increase the margin of safety by adding an Iinsoluble neutren poison
to the reactor vessel and minimizing the potential for water accumulation in
the reactor vessel, the possibility of an inadvertent criticality is
precluded.



6.2 Reactor Contalnment Structure
6.2.1 Reactor Containment Structure - System Description

Most of the remaining residual fuel and the remaining removable contamination
(fission products and activation products) are located in the reactor bulld-
ing. During PDMS, the reactor building and associated systems will be used
as the environmental barrier for the residual contamination (which could
potentially result in offsite exposure) that remains inside the containment
structure.

The reactor building is a reinforced concrete structure composed of cylin-
drical valls with a flat foundation and a dome roof. The cylinder has an
inside diameter of 130 feet (139.62 meters), a wall thickness of & feet

(1.22 meters), and a height of 157 feet (47.85 meters) from the top of the
foundation slab to the spring line. The roof i{s a shallow dome with a large
radius of 110 feet (31.53 meters), a transition radius of 20 feet 6 inches
(6.25 meters), and a thickness of 3 feet 6 inches (1.07 meters). The founda-
tion slab is bearing on rock and is 11 feet 6 inches (3.51 meters) thick
reinforced vith conventional mild steel reinforcing. The cylindrical wall is
prestressed with a post-tensioning system in the verctical and hoop directions.
The dome roof is prestressed using a three-way post-tensioning system. The
inside surface of the containment structure is lined with carbon steel. The
nominal liner plate thickness is 3/8 inch (0.95 centimeter) for the cylinder,
1/2 inch (1.27 centimcter) for the dome, and 1/4 inch (0.635 centimeter) for
the base. A 2-foot- (0.6]1 meter-) thick concrete slab i{s above the base

liner plate. The structure provides biological shielding during normal and
unanticipated conditions. The steel liner encloses the equipzent and systems
that resain inside the containzent and ensures that the upper limit of
potential leakage of radiocactive material will not be exceeded under the worst
unanticipated conditions.

A complete listing of containment penetrations i{s provided in Table 6.1, which
also gives the service originally provided by the penetration, line sizes, the
isolation valve or other i{solation mechanism, and its status during PDMS.
Twelve penetrations that wvere modified after the accident to provide special
functions for the cleanup perfod are listed in Table 6.2. The piping penetra-
tion modifications installed during the cleanup period were designed to with-
stand 5 psil of pressure and have been tested to hold 1.2 to 1.5 times this
pressure for not less than 10 minutes (GPU 1991b, SAR 3.7.1.2 and 7.2.1.1).
Seven penetrations that are considered operational during PDMS are shown in
Table 6.3.

Containment isclation valves were designed to provide a barrier on the system
lines that penetrate the containzent so that no event can result Iin loss of
isolation or leakage in excess of Technical Specification limits. Except when
not required by activities conducted under approved procedures, containment
isolation is maintained by ensuring that all penetrations required to be
closed during accident conditions, except those listed {n Table 6.4, have at
least one deactivated automatic valve secured in the isolated position, or at



Table 6.1 Containment Isolationf(a)

Penetration Operational Line Size Isolation
Number Service System (inch) Valve Status
R-401 Reactor Building Basement Yes 1/2 RBS-IV-1009 Operational 5
Level Indication 1/2 RBS-IV-1011 Operational
172 RBS-IV-1013 Operational
172 RBS-1V-1014  Operational
R-524 Fuel Transfer Canal Fill No 10 SF-V105 L.c.(®
Line
R-525 Decay Heat Coolant Letdown No 12 DH-V3 Deenergized-L.C.
1/2 DH-V225 Manual-L.C.
R-526 Stean Generator "A" Saample No 1/2 CA-VB Deenergized-L.C.
Line
R-527 Core Flooding Tank Bleed No 1 CF-V144 Deenerglzed-L.C.
and Sample
R-528 Stean Generator "B* Saample No 1/2 CA-V9 Deenergized-L.C.
Line
R-529 Reactor Coolant Drain Yes 4 WDL-V1125 Deenergized-L.C.
Pump Discharge (deactivated
portion)
R-530 Steam Generator Side No 2 SV-V55 Deenergized-L.C.
Vent and Drain 1 SV-V66 Manual-L.C.
R-531 Decay Heat Closed Cooling No 8 DC-V115 Deenergized-L.C.

Water for Reactor Coolant
Leak Recovery System

See footnotes at end of table.



=9

Table 6.1 (cont'd)

Penetration Operational Line Size Isolation
-Number Service System (inch) Valve Status
R-532 Fuel Transfer Tube No 30 FH-V1B L.C. :
R-533 Fuel Transfer Tube No 30 FH-VIA L.C.
R-535 Demineralized Water No k| DW-V28B Manual-L.C.
R-536 Spare Nyale) N/A N/A N/A
R-537 Nitrogen and Fill to Core No 1 CF-V145 Manual-L.C.
Flooding Tank 1 CF-V114B Manual-L.C.
1/2 CF-V129B Manual-L.C.
|
R-538 Pressurizer Steam and Water No 172 CA-V10 Deenergized-L.C.
Space Sample Line
R-539 Defueling Water Cleanup No B DC-V103 Deenergized-L.C.
System Isolation 1/2 DC-V137 Manual-L.C.
R-541 Letdown Line to No 21/2 MU-V376 Deenergized-L.C.
Purification Demineralizer
R-542 Defueling Water Cleanup No 3 DH-V187 L.C.
System Borated Water Flush 1 DH-V205 Manual-L.C.
R=-543 Reactor Building Nitrogen No 1 NM-V52 Alr Disabled-L.C.
Header
R-544 Nitrogen and Fill to Core No 1 CF-V146 Manual-L.C.
Flooding Tank 1/2 CF=V129A Manual-L.C.
5 CF-V114A Manual-L.C.

See footnotes at end of table,
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Table 6.1 (cont'd)

Penetration Operational Line Size Isolation
Number Service Systen (inch) Valve Status
R-545-A Building Spray Pressure No 1 BS-V146 Manual-L.C. -
Sensing
R=-545-B Defueling Water Cleanup No /4 DWC-V038 Manual-L.C.
System Sample Isolation /4 DWNC-V040B Manual-L.C.
R-545-C Defueling Water Cleanup No /4 DWC-V037 Manual-L.C.
System Sample Isolation 3/4 DWC-VO40A Manual-L.C.
R-545-D Reactor Coolant Pump No 2 NU-v377 Deenergized-L.C.
Seal Water Return
R-546 Pressurizer, Reactor No 4 WDG-V199 Deenergized-L.C.
Coolant, Once-Through
Steam Generator, and
Core Flooding Tank Vents
R-547 Reactor Bullding Sump No 4 VDL-V1126 L.C.
Pump Discharge (Deactivated
portion)
R-548 Fire Protection Yes 4 F5-V639 Oparational
R-549 Reactor Building Inlet Yes 36 AH-V1B Operational
Purge Line 4 AH-V90B L.C.
1/2 AH-V149 Manual-L.C.
R-550 Reactor Building Inlet Yes 36 AH-V1A Operational
Purge Line 4 AH-VI0A L.C.
172 AH-V151 HManual-L.C.

See footnotes at end of table.
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Table 6.1 (cont'd)

Penetration Operational Line Size Isolation
Number Service System (inch) Valve Status
Ll
R-551 Reactor Building Outlet Yes 36 AH-V4A Operational
Purge Line 10 AH-V52 Operational
4 AH-V120A L.C.
1/2 AH-V153 Manual-L.C.
R-552 Reactor Bullding Cutlet Yes i6 AH-V4B Operational
Purge Line 10 AH-V7 Alr Disabled-L.C.
10 AH-VB1 Alr Disabled-L.C.
4 AH-V120B L.C.
R-553 Defueling Water Cleanup No 2 WDL-V1092 Deenergized-L.C.
System to Reactor
Building Isolation
R-554-A Instrument Air, Purge No 1/2 AH-VE0 Deenergized-L.C.
R-554-B Alr Sample Supply No 1 AH-V101 Deenergized-L.C.
(Radiation Detection) 172 AH-V169 Manual-L.C.
R-554-C Building Spray Pressure No 1 BS-V147 Manual-L.C.
Sensing
R-554-D Instrument Air to No 3/4 DWC-V3l6 Manual-L.C.
Defueling Water Cleanup 3/4 DWC-V3l8 HManual-L.C.
Systenm
R-555-A Alr Sample Supply No 1 AH-V105 | Deenergized-L.C.
(Radiation Detection) 172 AH-V168 Manual-L.C.

See footnotes at end of table.




6-9

Table 6.1 (cont’'d)

Penetration Operational Line Size Isolation
Number Service Systenm (inch) Valve Status
.
R-555-B Alr Sample Return No 1/2 AH-V102 Deenergized-L.C.
(Radiation Detection) 1/2 AH-V171 Manual-L.C.
R-555-D Alr Sample Return No 1/2 AH-V107 Deenergized-L.C.
(Radiation Detection) 1/2 AH=-V170 Manual-L.C.
R-557 To Reactor Coolant Pump No 8 N5-V72 Alr Disabled-L.C.
0{1 and Motor Coolers 1/2 NS-V210 Manual-L.C.
R-558 From Reactor Coolant Pump No 8 NS-VEl Alr Disabled-L.C.
011 and Motor Coolers
R-559 Intermediate Cooling to No 3 1C-V5 Alr Disabled-L.C.
Roller Nut Drive Cooling
Coils
R-561 High-Pressure Water No 1 TOW-V001 Manual-L.C.
1 TDW-V003 Manual-L.C.
R-561 Decontamination Service No 1 DSA-V004 Manual-L.C.
Alr /4 DSA-V006 Manual-L.C.
R-562-A Instrument Air Supply No 1/2 AH-V62 Deenergized-L.C.
R-562-B Pressure Transfer Fans No 1 AH-V5 Deenergized-L.C.
172 AH-V147 Manual-L.C,
R-562-C Bullding Spray Pressure No 1 B5-V148 Manual-L.C.

Sensing

See footnotes at end of table.
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Table 6.1 (cont'd)

Penetration bparltlonll Line Size Isolation
Number Service System (inch) Valve Status
R-562-D Reactor Building Sludge No 1 WDS-FV612 Manual-L.C. ;
Transfer No 1 WDS-FV614 Manual-L.C.
R-563 Intermediate Cooling No 6 1C-V&4 Air Disabled-L.C.
. System 1/2 1C-v207 Manual-L.C.
R-565 Processed Water Supply No 3 PW-V69 Hanual-L.C.
to Reactor Bullding 1 PW-V99 Hanual-L.C.
R-566 Service Alr No 21142 SA-V20 L.C.
R-567 Intermediate Cooling No 3 1C-v3 Alr Disabled-L.C.
System
R-569 Secondary System Flush No k] sV-V18 L.C.
and Drain
R-570 High-Pressure Injection No 2 172 MU-V16A Deenergized-L.C.
Line 1/2 MU-V315 Manual-L.C.
R-571-A Integrated Leak Rate Test No 1 Blind Flange
R-571-C Building Spray Pressure No 1 BS-V149 Manual-L.C.
Sensing
R-571-D Integrated Leak Rate Test No 1 Blind Flange
R-572 High Pressure Injection No 1/2 HU-V3l6 Manual-L.C.
Line and Makeup 2172 MU-V16B Deenergized-L.C.
2172 NU-V18 Alr Disabled-L.C.

See footnotes at end of table.
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Table 6.1 (cont'd)

Penetration Operational Line Size Isolation
Number Service Systen (inch) Valve Status
R-573 Reactor Coolant Pump Seal No 2 MU-V378 Deener;lz-d-L.d.
R-574 Vater Supply 3/4 MU-V330 Manual-L.C.
R-575 1/2 MU-V364 Manual-L.C.
R-576 1 MU-V439 Deenergized-L.C,
R-577 Reactor Building Alr No 8 RR-V5A Deenergized-L.C.
Coolers 1 RR-V2BA Hanual-L.C.
1/2 RR-V86 Manual-L.C.
R-578 Reactor Bullding Alr No 6 RR-V11A Alr Disabled-L.C.
Coolers 172 RR-V75A HManual-L.C,
6 RR-V25A Alr Disabled-L.C.
R-579 Reactor Building Ailr No 8 RR-V5B Deenergized-L.C.
Coolers 1 RR-V28B Manual-L.C.
172 RR-VE8 Manual-L.C.
R-580 Reactor Building Alr No 8 RR-V5C Deenergized-L.C.
Coolers 8 RR-V6C Deenerglized-L.C.
1 RR-V28C Manual-L.C.
172 RR-V30 Manual-L.C,
172 RR-V92 Manual-L.C.
R-581 Reactor Bullding Alr No 6 RR-V11C Alr Disabled-L.C.
Coolers 1/2 RR-V75C Manual-L.C.
6 RR-V25C Alr Disabled-L.C.
R-582 Reactor Building Alr No 6 RR-V11B Alr Disabled-L.C.
Coolers 1/2 RR-V75B: Manual-L.C,
6 RR-V258 Air Disabled-L.C.

See footnotes at end of table.
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Table 6.1 (cont'd)

Penctration Operational Line Size Isolation
Number Service System (inch) Valve Status
L ]
R-583 Reactor Building Spray No 8 BS-V1B Deenergized-L.C.
Inlet Line 3 BS-V130B Manual-L.C.
R-584 Reactor Bullding Alr No 8 RR-VED Deenergized-L.C.
Coolers 1 RR-V28D Manual-L.C.
1/2 RR-V94 Manual-L.C.
1 RR-V98 Manual-L.C,
R-585 Reactor Bullding Alr No 6 RR-V11D Alr Disabled-L.C.
Coolers 1/2 RR-V75D Manual-L.C.
6 RR-V25D Alr Disabled-L.C.
R-586 Reactor Building Spray No 8 BS-VI1A Deenergized-L.C.
Inlet Line 3 BS-V130A Manual-L.C.
R-587 Reactor Bullding Alr No 8 RR-V6E Deenerglzed-L.C.
Coolers 1 RR-V2BE Manual-L.C.
172 RR-V96 Manual-L.C.
R-588 Reactor Building Alr No 6 RR-V11E Alr Disabled-L.C.
Coolers 1/2 RR-V75E Manual-L.C.
6 RR-V25E Alr Disabled-L.C.
R-589 Decay Heat Coolant Supply No 10 DH-V4A Deenergized-L.C.
R-590 Decay Heat Coolant Supply No 10 DH-V4B Deenergized-L.C.
R-591 High-Pressure Injection No 2 1/2 MU-V16C Deenergized-L.C.
Line No 1/2 MU-V366 Manual-L.C.

See footnotes at end of table.
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Table 6.1 (cont'd)

Penetration Operational Lipe Size Isolation
Number Service System (inch) Valve Status »
R-592 High-Pressure Injection No 2.1/2 MU-V16D Deenergized-L.C.
Line 1/2 MU-V368 Manual-L.C.
R-593 Sump Penetration Sleeve No 18 DH-V6A Deenergized-L.C.
and Drain Line
R-594 Sump Penetration Sleeve No 18 DH-V6B Deenerglized-L.C.
and Drain Line
R-616 Emergency Feedwater Neo 6 EF-V12B Deenerglzed-L.C.
to Once-Through Steam 4 EF-V33B Deenerglzed-L.C.
Generator "B" 3/4 EF-V36 Manual-L.C.
6 Blind Flange
6 Blind Flange
R-617 Feedwater to Once-Through No 20 FW-V17B Deenergized-L.C.
Steam Generator “B" 6 FW-V19B Deenergized-L.C.
3/6 FW-V68B Manual-L.C.
3/4 FW-V3i5B Manual-L.C.
2 GR-V7B Manual-L.C.
R-618 Feedwater to Once-Through No 20 FW-V17A Deenerglzed-L.C.
Stean Generator "A" 6 FW-V19A Deenergized-L.C.
3/4 FW-V6BA Manual-L.C.
3/4 FU-V35A Manual-L.C.
2 GR-V7A Manual-L.C.

See footnotes at end of table.
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Table 6.1 (cont'd)

Penetration Operational Line Size Isolation -
Number Service Systea (inch) Valve Status
R-619 Main Steam to Turbine No 24 MS-V7B Deenergized-L.C.

10 MS-V15B Deenergized-L.C.
3/4 M5-V224 Hanual-L.C.
1 M5-V51B Manual-L.C,
R-620 Main Steam to Turbine . No 24 MS-V4B Deenergized-L.C.
6 MS-V1B Manual-L.C.
3/4 M5-V2B Manual-L.C.
4 M5-V11B Deenergized-L.C.
1 HS-V508 Manual-L.C.
/4 MS-V225 Manual-L.C.
2 GR-V1B Manual-L.C.
R-621 Main Steam to Turbine No 24 M5-V7IA Deenergized-L.C.
10 MS-V15A Deenergized-L.C.
1 MS-V51A Manual-L.C.
4 MS-V11A Deenergized-L.C.
3/4 M5-V227 Manual-L.C.
R-622 Main Steam to Turbine No 24 HS5-VaA Deenergized-L.C.
6 MS-V1A Manual-L.C.
/4 MS-V2A Manual-L.C.
1 M5-V50A Manual-L.C.
3/6 M5-V226 Manual-L.C.
2 Manual-L.C,

Ses footnotes at end of table.

GR-V1A



Table 6.1 (cont'd)

Penetration Operational Line Size Isolation
Number Service System (inch) Valve Status
R-623 Emergency Feedwater No 6 EF-V12A Deenergized-L.C.
to Once-Through Stean 4 EF-V33A Deenergized-L.C.
Generator "A" ] Blind Flange
o 6 Blind Flange
-
. R-626 Sump Sucker Feedline No 2 SW5-FV-001 Blind Flanged

(5WS-P-1 Retagged WDL-P-2C)

(a) Data obtained from Table 7.2-2 of GPU 1990c,
(b) L.C. = locked closed,
(c) N/A = not applicable.



Table 6.2 Modified Containment Penatrations{(®)

Penetration

Number

Modification

R-401

R-537

R-539

R-542

R-544

R=545

The penetration was modified in late summer 1979 to allow access
to obtain samples of the reactor building sump water. Following
successful completion of the sampling program, further changes
were made to use the penetration for reactor building water level
measurement by adding a mancoeter system to the sampling tube. A
further modification was made to provide a more permanent closure
in consiceration of future potential increase of reactor building
wvater level to the extent of flooding the penetration. This final
modification consisted of removing the 12-inch (30.5-centimeter)
gate valve and the special cover assembly outboard of the valve
and welding a closure assembly to the penetration.

The penetration was modified to provide a flow path into and out
of the reactor bullding for the defueling water cleanup systeam.
This modification consisted of adding a pipe for hose connections
to the isolation test connections inside and outside the contain-
ment and adding a blind flange on the outboard side to {solate the
system from the plant nitrogen.

The penetration was modified to provide a flow path into and out
of the reactor building for the defueling water cleanup system.
This modification consisted of tying-in with pipe‘® and adding a
second containment isolation valve on the outboard side and
providing plping for a hose connection on the inboard side.

The penetration vas modified to provide a flow path into and out
of the reactor buiiding for the defueling water cleanup system.
This modification consisted of tying-in with pipe‘®? and adding a
second containment isolation valve on the outboard side and
providing piping for a hose connection on the inboard side.

The penetration was modified to provide a flow path into the
reactor building for a high pressure decontamination water supply.
This modification consisted of replacing an existing l-inch
(2.5-centimeter) line with a l-inch (2.5-centimeter) XXS carbon
steel pipe.

This spare penetration was modified to provide a flow path into
and out of the reactor building for the defueling water cleanup
system. This modification consisted of adding a double valve
pressure boundary on the outboard side and providing plping for a
hose connection on the inboard side.

See footnotes at end of table,




Table 6.2 (cont'd)

Penetration =

Nuzmber

Modification

R-546

R-553

R-554

R-562

R-565

R-626

The penetration wvas modified to provide a flow path inte and out
of the reactor building for the defueling water cleanup systea.
This modification consisted of providing piping for a hose
connection on the inboard side and tying-in with pipe'® on the
outboard side.

The penetration was modified to provide a flow path into and out
of the reactor building for the defueling water cleanup system.
This modification consisted of providing piping for a hese
connection on the {nboard side and tying-in with pipe'® on the
outboard side. ;

The penetration wvas modified to provide a source of clean com-
pressed air for use with pneumatic controls and operators. This
modification consisted of replacing two outboard containment
isolation valves with three valves and adding a flow limiter and
quick disconnect on the inboard side.

The penetration was modified to provide a flow path for sludge
transfer from the reactor building to the spent resin storage tank
in the auxiliary building. This modification consisted of adding
a double-valve pressure boundary on the outboard side and piping
for a hose connection on the inboard side.

The penetration was modified to provide a means of transferring
shield vater to the containment sump. This modification consisted
of adding a piping spool assembly to the outboard side of the
penetration.

The penetration was initially modified to insert an antenna and
camera arrangement into the containment, These were subsequently
removed, and the penetration was modified to allow pumping out of
the reactor building basement. This modification consisted of
installing a new spool piece and piping. For PDMS, all existing
piping will be removed and a cover bolted over the penetration
with a single pipe centered in the cover. This pipe will be blind
flanged for future use.

(a) Information was obtained from GPU 1991a, Supplement 1, Table 2-1.

(b) “"Tying-in with pipe® can be effected in one of two ways: (1) cutting
the existing pipe completely and adding a "T" fitting or (2) cutting a
circular hole in the existing pipe and welding a newv pipe to it. In
either case, the result is two parallel flow paths vhere one previously
existed.

6-17



Table 6.3 Penetrations Considered Operational During

Post-Defueling Monitored Storage

Penetration Line Size Isolation
Number Service (inch) Valve
R-529 Reactor Coolant Drain 4 WDL-V1125
Pump Discharge
R-548 Fire Protection 4 F5-V639
R-549 Reactor Building Inlet 36 AH-V1B
Purge Line =
R-550 Reactor Building Inlet 36 AH-V1A
Purge Line
R-551 Reactor Building Outlet 36 AH-V&A
Purge Line 10 AH-V52
R-552 Reactor Building Outlet 36 AH-V4B
Purge Line
R-401 Reactor Building Basement 1/2 RBS-1V-1009
Level Indication 172 RBS-IV-1011
172 RBS-IV-1013
1/2 RBS-IV-1014

Data obtained from GPU 1991, Table 7.2.2



Table 6.4 Penetrations That Maintain Isolation Using
a Check Valve Inside the Containment'®

Penetration Outside Containment
Nuaber Isolation Valve
R573 MU-V-379
R574 MU-V-380
R575 MU-v-381
R576 MU-V-382
R577 RR-V-5A
R579 RR-V-5B
R584 RR-V-6D
R587 RR-V-6E
R580 RR-V-5C and &C
RS83 BS-V-1B and 1308
R586 BS-V-1A and 130A
RS589 DH-V=4A
R590 DH-V-4B
R591 MU-V-16C
R592 MU-V-16D
R537 CF-V-114B
R539 DC-V-103
R542 DH-V-187
R544 CF-V-114A
R557 NS-V-72
R559 IC-V-5
R563 IC-V-4
R566 SA-V-20
R570 MU-V-16A
R572 MU-V-16B

(a) Data were obtained from Table B-1 GPU 1989f.



least one closed manual valve or a blind flange. Table 6.4 lists 25 penetra-
tions that maintain isolation using a check valve inside the containment as
the isolatiqn valve (although they also have associated outside containment
isolation valves) and 14 penetrations that have single isolation valves. The
remaining penetrations have double isolation valves or welded or bolted
flanges. There will be one exception during PDMS: the containment breather
isolation valve, which will normally remain open to the AFHB atmosphere
through the breather filter and will generally be maintained at ambient or
possibly slightly negative pressure with respect to the atmosphere. (See
Section 5.4.1 of this reporct.)

The containment structure also has two air locks to allow entry and exit of
personnel and equipment. Both air locks are manually operated and require no
outside power to function.

6.2.2 Reactor Containment Structure - Current Licensing Basis

Under the current Technical Specification requirements, primary containment
isolation {s maintained. Containment i{solation exists when each penetration
i{s closed by an accessible manual valve, a welded or bolted flange, or a
deactivated automatic valve secured in the closed position. A containment
penetration may be opened following an approved procedure, provided it can be
closed as specified above. In addition, the equipment hatch must be closed
and sealed and each containment air lock must be operable. Containment
isolation is verified quarterly. However, penetrations that are closed by
bolted or welded blind flanges are not required to be surveyed. Containment
air locks are demonstrated operable after each opening (i{f not demonstrated
operable within the last 72 hours) by verifying the seal leak rate and at
least once every 3 months by performing a mechanical operability check of each
air lock, including a visual inspection and lubrication {f necessary.

In addition, the current Technical Specifications require that the primary
containment pressure be maintained between 0 psig to not less than 12.2 psia
through the use of the containment purge system.

6.2.3 Reactor Containment Structure - PDMS Licensing Basis

The proposed PDMS Technical Specifications specify that primary isolation be
maintained. The proposed PDMS Technical Specificatlons require quarterly -
verification of containment isolation with the following exceptions:

1. Isclation valves that are locked closed shall be verified annually
on a quarterly staggered test basis. If a valve {s found to be out
of position, a verification check of all locked-closed i{solation
valves shall be performed.

2. An independent verification of all changes in isolation valve
position shall be performed.



3. Bolted or welded blind flanges that form a containment isolation
boundary will be visually {nspected for signs of degradation and/or
leakage every 5 years on an annually staggered test basis. If a
problen is discovered with a flange, a complete verification shall
be performed.

The proposed PDMS Technical Specifications 3.1.1.3 also require that each
containment air lock will be operable with at least one door closed. In
addicion, dach containment air lock will be demonstrated operable once every
3 months by a mechanical operability check, including a visual i{nspection and
lubrication, as necessary, and visual inspection of the door seals for degra-
dation (proposed PDMS Technical Specification 4.1.1.3). An exception to this
requirement on the operability of the doors is made when the air lock is being
used for transit entry and exit in sccordance with site-approved procedures.
When both air lock doors are opened simultaneously, the following conditions
should be verified (proposed PDMS Technical Specification 4.1.1.3):

1. The capability exists to expeditiously close at least one air lock
door.

2. The air lock doors and containment purge are configured to restrict
the outflow of air in accordance with site-approved procedures.

3. The air lock doors are cycled to ensure mechanical operabilicy
within seven days before the opening of both doors.

The proposed PDMS Technical Specifications 3.1.1.2 require that the unfiltered
leak rate from containment with the reactor building breather closed shall be
less than 1/100 cf the rate through the reactor building breather. If the
unfiltered leak rate from containment with the reactor building breather
clesed is greater than 1/100 of the rate through the reactor building
breather, or if the trend indicates that the 1/100 value will be exceeded
vithin 1 year, then the licensee is required to

1. Identify the excessive leak path
2. Make necessary repairs or adjustments
3. Perform an additional unfiltered leak rate test

4. Prepare and submit a special report to the NRC within the next
30 days.

To ensure that this leak rate is not exceeded, an unfiltered leak rate test
will be conducted periodically (proposed PDMS Technical Specification 3.1.1.2
and license condition 2E) to verify the leak-tightness of the reactor
containment sctructure and that the breather is th: primary leak pathway.

6.2.4 Reactor Containment Structure - Conclusion
The integrity of the reactor containment structure must be maintained during

PDMS to ensure that releases of radicactive material are maintained as low as
i{s reasonably achievable and within the limits established in the proposed
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PDMS Technical Specifications. The proposed maintenance of contalnment isola-
tion and routine surveillance for verification provide a level of surveillance
equivalent tp that currently implemented, except for an increased level of
surveillance of bolted or welded blind flanges. The NRC staff agrees that an
increase in surveillance for these items is appropriate, considering the
reduced probability for chance discovery of an open flange by personnel as a
result of fewer entries into the facility and the longer time periocds between
entries.

Requirements for surveillance of the atmospheric breather filter are contained
in cthe PDMS SAR 7.2.1.2 (GPU 1991b) and discussed in Section 6.3.2 of this
technical evaluation report. These requirements specify testing to ensure
proper seating and filtration efficiency, and verification that the integrity
of the filter is maintained.

Thus, the NRC staff concludes that maintenance of the building in the current
configuration, as described above and in Section 7.2 of the PDMS SAR, will
provide control of radicactive material to ensure that potential releases are
maintained within the limits required by the regulations and prescribed in the
:opond PDMS Technical Specifications. The required surveillance will

irther ensure that containment {solation capability is verified and
.intllned.

6.3 Reactor Containment and Auxiliary and Fuel Handling Building Purge,
Breather, Ventilation and Filtration Svstems

The ventilation and filtration systems maintain a negative pressure on the
buildings to ensure that any leakage is into the buildings, that potentially
contaminated air {s filtered before it is discharged to the atmosphere, and
that this air is directed to the station vent, where it can be monitored and
the concentration of radiocactive material in the air measured.

The capability for active ventilation of the reactor bullding, the auxiliary
building, and the fuel-handling bullding will be maintained during PDMS (GPU
1991d; SAR 7.2.1.3.2, 7.2.6.1, and 7.2.6.2). A schematic of the ventilation
system is given in Figure 6.1. Three systems, the reactor building purge
system, the aux{liary building ventilation system, and the fuel-handling
building ventilation system, will be operational. The reactor building purge
systems will be discussed first, followed by a discussion of the ventilation
systems in both portions of the auxiliary and fuel-handling building.

6.3.1 Reactor Bullding Purge Systea
6.3.1.1 Reactor Building Purge System - System Description

Currently, the reactor containzent building {s normally ventilated contin-
uously using the reactor building purge exhaust system. This system consists
of two containment purge exhaust units and assoclated duct work, dampers, and
filters. During active ventilation, the purge units (25,000 cubic feet per
zinute [708 cubic meters per minute] each) draw air from the D-rings through
HEPA filcters and discharge either to the station vent or back into the
containaent. As effluent from the reactor building i{s routed through the
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EICURE 6.1. Ventilation System During Post-Defueling Monitored Storage

reactor building purge system to the station vent, it passes through two HEPA
filcer banks in series. The station vent is continuously monitored during
reactor containment ventilation by an effluent monitor in the vent (HP-R-219
or HP-R-219A). A local differential pressure indicator is installed across
sach HEPA filter. These differential pressure indicators are checked monthly
vhile the ventilation system is in service.

During PDMS, the reactor building purge exhaust system will not be operated
continuously. Periodic entries will be made intoc the reactor building for
measurement and surveillance activities. Before reactor containment entry,
the containsent will be ventilated as necessary, using the reactor building
purge system (GPU 1992, SAR 7.2.4.3). At other times, the ventilation system
vill not be operated, although it will be kept operational as specified in the
SAR 7.2.1.3 (GPU 1991d). Thus, during PDMS, it is anticipated that the
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ventilation systems could be out of service for extended periods, and,
therefore, the HEPA filters would not be checked during this time. However,
because exhsust lines from the reactor building are closed, there would be no
release through the reactor building vent. The reactor bullding purge system
will not be returned to service to ventilate the containment for entry unless
the applicable surveillance requirements for the filter systems have been met.
The HEPA filter systems will be leak-tested in place after they are installed
and vhenever filters are replaced to ensure that they meset the required
performance specifications.

A containment atmospheric breather (GPU 1991b, SAR 7.2.1.2) will be used to
maintain pressure equilibrium between the AFHB and the reactor building when
the containzent is not actively ventilated. The system is designed to provide
a specific pathway through which the containment atmosphere can be aspirated
to maintain pressure equilibriua with the environment external to the con-
tainment. The containment atmospheric breather also provides a HEPA-filtered
pathway for effluent from the containment. The breather is a 6-inch
(15-centimeter) former hydrogen control system line in which a HEPA filter

(24 inches by 24 inches [61 centimeters by 61 centimeters)) has been installed
betwveen the reactor building and the exhaust fan (AH-E-34). The containment
atmospheric breather exhausts into and draws air from the interior of the
AFHB. The breather is the most probable pathway for passive ventilation
because the line is large compared to other potential leak paths. There will
be an i{solation valve between containment and the breather HEPA filters that
will automatically close upon receipt of a containment pressure increase of
0.25 psi (GPU 1991b, SAR 7.2.1.2.2). The purpose of this isolacion is to
protect the breather HEPA filters in the event of a significant fire in the
containment.

During PDMS, when the auxiliary building ventilation system is operating but
the reactor containment is not being actively ventflacted, a slight negative
pressure will be maintained on the reactor containment building through the
breather line from the AFHB. Two sample filter papers will be placed
downstrean of the HEPA filter and before the location where {t exhausts into
the auxiliary building. Airflow in the containment atmospheric breather may
be continuously reversing direction, depending on the mode of operation of the
ventilation systems and atmospheric pressure. The second filter paper down-
stream from the HEPA filter will be used to protect the first filter paper
from any extraneous radloactivity entering from the auxiliary building. The
two filter papers will be removed semiannually, and the first paper downstrean
of the HEPA will be analyzed for radionuclide content. The licensee will
report the results of the assay of the first filter paper (assuming a filtra-
tion efficiency of 50 percent, although the efficiency of the sample filter
paper will most likely be greater) as though a like quantity of radionuclides
was released. This will provide a qualitative estimate of the amount of
radloactive material exhausted from the reactor containment building (GPU
1991d, SAR 7.2.1.2.3). Since the deposition on the filter paper will be
cunulative, it will provide determinative (but not real-time) monitoring
during PDMS as a resulc of changes in ambient atmospheric pressure,
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6.3.1.2 Reactor Bullding Ventilation - Current Licensing Basis

The current Jechnical Specification 3.6.3.1 requirement ensures that at least
one train of the reactor bullding purge exhaust system is operable at all
times and capable of performing its functions, including all necessary
instrunentation, controls, normal and emergency electrical power sources,
cooling or seal water, lubrication or other auxiliary equipment that is
required for the system, subsystem, train, component, or device. Requirements
also include flow tests and filter tests at specified frequencies and periodic
verification of differential pressure. The current Technical Specifications
also establish requirements for monitoring of the gaseous effluent and
verification of the operability and calibration of the monitoring equipment.
The HEPA filter systems vere leak tested in place when they were installed and
vhenever the filters are replaced to ensure that they meet the required
performance specifications. The internal pressure of the reactor building is
kept negative in relation to the atmosphere by active ventilation of the
bullding. The atmospheric breather is not currently in use. The atmospheric
breather system i{s a modification planned specifically for PDMS,

6.3.1.3 Reactor Building Ventilation - PDMS Licensing Basis

The licensee has committed in Section 7.2.1.3.2 of the PDMS SAR (GPU 19914) to
maintain the reactor bullding purge exhaust system in an operational condition
to support PDMS activities (survelllance and maintenance entries) in the
reactor containment building. Maintenance of an operational condition
includes leak testing of filters and monitoring of the effluent during
operation of the ventilation system. However, this system is not a safety
related system necessary to mitigate the consequences of an accldent and limic
offsite dose to within 10 CFR Part 100 limits considering the post-accident,
inoperable essentially defueled condition of the facility.

The licensee has also committed to ensure that the atmospheric breather

systen is the predominant pathway for effluent and influent to the bullding
(during those times that the reactor building ventilation system is not being
operated) and the effluent is filtered and monitored. As described in

Section 6.2.3 of this report and in the proposed PDMS Technical Specifica-
tions 3.1.1.2, periodic testing and surveillance will be conducted to verlify
that the atmospheric breather system remains the predominant pathway. The
HEPA filter installation in the containment atmospheric breather provides
in-place leak testing of the filter and housing. The HEPA filter will be leak
tested before installation (SAR 7.2.1.2.2 and B-3 of Supplement 3; GPU 1990c
and 1991b). In addition, the HEPA filter installation will be tested in place
before it is used and vhenever the filter is replaced. The frequency of
reinstallation or replacement of the filter will depend on the results of the
leak testing and other surveillance to ensure integrity of the installation.

6.3.1.4 Reactor Building Ventilation - Conclusion

The NRC staff has concluded that the licensee's progran will ensure that the
effluent from the reactor building will be filtered and monitored during both
active and passive ventilation, that the atmospheric breather system will be
the most probable pathwvay during passive ventilation, that tests and
survelllance activicles will ensure that the atmospheric breather systea

6-25



remains the predominant pathway, and that the operability of the reactor
containment purge system will be maintained to provide ventilation before
entry of personnel into the enclosed reactor containment building.

6.3.2 Auxiliary and Fuel Handing Building Ventilation Systeam

6.3.2.1 Auxiliary and Fuel Handling Building Ventilation - System
Descripticn

The auxiliary bullding's side of the AFHB's ventilation system exhausts
through dual HEPA filters into the station vent. The station vent is required
to be continuously monitored during ventilation system operation using an
effluent monitor in the vent stack, HP-R-219 or HP-R-219A. Operation of the
suxiliary building ventilation system provides a negative pressure on the AFHB
and on the reactor containment building through the breather. The AFHB is not
a leak tight structure. Currently, the potential movement of radioactive
material outside the building is minimized by maintaining a negative air
pressure between the building and the outside atmosphere.

The fuel-handling bullding side of the AFHB is essentilally a four-floor
building that shares a common wall with the auxiliary bullding side of the
AFHB. On all levels, there are doors that allow the passage of personnel
through the common wall. The effluent from the fuel-handling bullding
ventilation system exhausts to the station vent, which is continuously
monitored during vent{lation system operation. The space in the fuel handling
building above the 147-foot elevation is cozamon to TMI-1 and TMI-2, as are the
truck bay (elevation 305 feet) and the standby pressure control pit (elevation
328 feet). The operating floor (elevation 347.5 feet) is ventilated by the
TMI-1 ventilation system, vhich maintains a constant negative pressure in the
area. Alr vithdrawn through the TMI-1 ventilation system is filtered by the
Unit 1 station vent, which i{s continuously monitored.

The licensee has stated in the PDMS SAR 7.2.6.1 (GPU 1990c) that during PDMS,
the auxiliary building ventilation system and filters will be kept in an
operational condition to support PDMS activicties. However, they will not

be required to operate continuously. The licensee has further stated (GPU
199le, SAR 7.2.4.3) that the ventilation system will be operated during FDMS
for a ainizsum of 1 year. License Condition 2D sctates that prior to terminat-
ing continuous operation of the auxi{liary and fuel handling bullding ven- ~
tilacion systems, the special monitoring program on particulate releases will
be completed. The program shall include at least 1 year of data prior to
entry into PDMS and at least 1 year of data after entry into PDMS. A report
containing the results of the progran and containing sufficient data and
analyses to demonstrate that the release rate of particulates with half-lives
greater than B days from the AFHB will be less than 0,00024 uCi/sec when
averaged over any calendar quarter shall be submitted to the NRC staff act
least 60 days prior to terminating continuous operation of the AFHB
ventilation systems.

The licensee has also stated in the PDMS SAR 7.2.6.2 (GPU 1990c) that the
fuel handling building venti{lation system and filters will be kept in an
operational condition and operated as required to support PDMS activities.
The fuel handling building ventilation system provides fresh air to and
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filters effluent air from cthe portion of fuel handling building below the
spent fuel pool operating deck. The effluent from the fuel-handling bullding
ventilation system exhausts to the station vent wvhere it is continuously
monitored during system operation. The lower three floors of the auxiliary
building and fuel handling building (281-foot, 305-foot, and 328-foot eleva-
tions) are open to each other allowing for the free passage of air. When the
ventilation systea is not operating, the AFHB ventilation will equalize to
atmospheric pressure via the HEPA filtered exhaust line which will remain
open. :

The THI-2 spent fuel pool operating deck is open to the truck bay and TMI-1
spent fuel pool operating deck. This common voluze will be actively
ventilated from the TMI-1 fuel handling building ventilation system. The
lower elevations of the TMI-2 fuel handling building will be isclated from
this common volume by maintaining doors which communicate between the two
areas closed, sealing wall and floor penetrations, and closing leak tight
isolation dampers on the communicating portions of the ventilation system.

6.3.2.2 Auxiliary and Fuel Handling Building Ventilation - Current

Licensing Basis
The current TMI-2 Technical Specifications for the AFHB ventilation systeam
provide assurance that gaseous effluent from the facility (s controlled,
filtered, and monitored before release to the environment. The operation of
the ventilation systes provides a negative pressure within the facility to
ensure that contamination i{s retained within the building. Thus, atzospheric
control {s maintalned by active ventilation of the facility. The current
Technical Specifications specify that the auxiliary building air cleanup
systes and the fuel handling building air cleanup exhaust system shall be kept
operable, with one of the four system air cleanup exhaust fans operable in
each system. The operablility requirement for these systems requires operabll-
ity survei{llance and testing of supporting components such as HEPA filters and
differential pressure control. Both the aux{liary bullding and the fuel
handling bullding exhaust systems discharge into the station vent, thus
providing continuous monitoring of radicactive material concentrations in the
effluent. The current Technical Specifications require operation of the
effluent monitor and appropriate maintenance anu -:\ibration.

6.3.2.3 Auxiliary and Fuel Handling Bullding Vent{lation - PDMS
Licensing Basis

Gaseous effluent released from the AFHB must be kept below the limits
specified by the licensee i{n the ODCM and the PDMS SAR. License Condition 2D
states that prior to terminating continuous operation of the auxiliary and
fuel handling bullding ventilatlon systems, the special monitoring progras on
particulate releases will be cozpleted. The prograz shall include at least 1
year of data prior to entry into PDMS and at least 1 year of data after entry
into PDMS. A report containing the results of the program and containing
sufficlent data and analyses to demonstrate that the release rate of
particulates with half-lives greater than 8 days fromz the AFHB will be less
than 0.00024 uCi/sec when averaged over any calendar quarter shall be sub-
mictted to the NRC staff at least 60 days prior to terminating continuous
operation of the AFHB vent{latf{on systems. In addition, the licensee shall
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operate the AFHB ventilacion system until the accident-generated water i{s no
longer being processed or transferred within the AFHB. Operablility and
surveillance, requiremsents for the AFHB ventilation systems are provided in
the PDMS SAR (GPU 1990c, SAR 7.2.6).

6.3.2.4 Auxiliary and Fuel Handling Building - Conclusion

The operation of the auxiliary bullding air cleanup system during PDMS will
provide assurance that potential movement of radioactive material outside the
AFHB (s minioized and that gaseous effluent discharged from the facility will
be monitored. Demonstration by the licensee that the release rate of
particulates vith half-lives greater than 8 days from the AFHB will be less
than 0.00024 uCi/sec wvhen averaged over any calendar quarter, will ensure that
releases of radiocactive material to the environment are less than the limits
specified in 10 CFR Parc 20.

6.4 Fire Detection and Protection Svsten

Fire protection for a reactor facility is of regulatory concern to ensure safe
shutdown of the reactor and to provide control of releases of radiocactive
saterial. Because of the post-accident, inoperable, essentially defueled
condition of TMI-2, safe shutdown of the reactor i{s no longer of concern. The
objective of the fire protection system during PDMS is to limit offsite doses
if a fire were to occur. The quantity of radicactive material that could
potentially be released to the public {s dependent on the magnitude of the
fire. The NRC staff analyzed the offsite release from fires that could occur
during PDMS (Section 5.4.3 of this report). Offsite releases from any
credible fire would result in only a small percentage of the dose specified in
10 CFR Part 100 for determination of exclusion areas. Nevertheless, because
of the unique nature of TMI-2, some fire detection and manual suppression
capability is advisable.

6.4.1 Fire Detection and Protection System - System Description

The objective of a fire protection system {s to limit offsite doses {f a fire
were to occur. This is accomplished by (1) providing zone detection systems,
(2) providing automatic fire suppression to areas of the faclility and systems
which contain significant amounts of combustibles and possible ignition
sources, (3) providing hose reel and hose cabinet stations in areas with
cozbustibles, and (4) providing a trained fire brigade to respond to fires.

The staff concluded, based on the post-accident, inoperable, essentially
defueled condition of the facility, and the results of analyses that demon-
strate that the maxizmum credible fire would not result in offsite doses in
excess of 10 CFR Parct 100 limits, that a limited fire protection program was
appropriate for TMI-2 during PDMS.

Fire protection is provided during PDMS by a modification of the original
TMI-2 fire protection system, as well as by fire potential reduction. During
PDMS5, the zone detection systems originally provided at TMI-2 will be opera-
tional in specific areas of the plant. A total of 28 fire protection zone
detection systems will be operational in the TMI-2 facility during PDMS;

22 have been deactivated, Deactivation of the 22 fire protection zones
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reflect the completion of the current cleanup activities and the reduction in
five hazard or in some cases the actual elimination of the structure that was
monitored. A list of these systems and thelr status for PDMS is given in
Table 6.5. The zone detectors will be present on all elevations of the
reactor building and fuel-handling building. Only operational area ionization
detectors are listed in the table; all duct smoke detectors have been deacti-
vated. In addition, equipment-related detectors installed on various compon-
ents vithin the plant to monitor a specific hazard and automatically trip the
associated fire suppression systez have been deactivated for areas in vhich
the hazard has been removed and the related water suppression system has been
deactivated.

Remote monitoring capabilities will be provided in the TMI-1 control room, a
continuously staffed location, by the PDMS alarm and monitoring system which
will {dentify the specific zone in which the fire is located.

The halon systems protecting the alr intake tunnel and relay room have been
deactivated, Portable fire extinguishers and self-contained breathing
apparatus (SCBA) for firefighting response are lccated throughout the
facility, as shown on Figures 6.2 and 6.3. Portable fire extinguishers are
located in the control building south corridor (305-foot elevation), along the
west vall of the turbine bullding (305-foot elevation), in the control
building north corridor (305-foot elevation), in the auxiliary bullding
(305-foot elevation just outside the entry to the reactor building), and just
outside the service building. Each of these locations has from two to four
20-pound (9-kilogram) ABC dry chemical extinguishers. In addition, the fire
brigade lockers in the Unit 1/Unit 2 corridor, the laundry and respirator
facility, and the waste-handling and packaging facility are available for fire
brigade use.

The deluge systems for the auxiliary transformers and east turbine building
wvall are zmaintalined in the turbine bullding. Fire service systems in
miscellaneous facilities will be maintained operable as required to support
operations (e.g., the waste-handling and packaging facility, the respirator
cleaning facility, and the adzinistration building). The deluge systems in
the auxiliary building and the control building will be deactivated. There
are no deluge systezs {n the reactor containment building

All portions of the fire protection system located Inside buildings in areas
where the fire hazard risk is small have been deactivared (GPU 1991a, SAR
7.2.2.2 (1)). The system has been configured so that the deactivated portions
can be reactivated by valves, if necessary.



Table 6.5 Fire Protection Zone Detection Sync-ns(')

Building Elevation Zone
Aux{liary Building 258* 6" and 280" 6" 2 X
305’ o0* 3 X
j28' o* 4A X
4B X
4c X
328" 0" and 347 6" 4D X
Chlorinator House -— 5 x(d)
Circulating Water —— 6 x(4)
Pump House
Coagulator Bullding - ? X
Control Building 280" 6" BA X
8B X
Mezzanine 8C X
280' 6" 8D X
8E X
351° 6° 8F X
305' 0" and 351° 6" 9 X
305* 0" 9A X
9B X
331 &6° 10 X
i51' 6" 11A X
118 x
Control Building Area 280" 6° 12A X
128 X
Fire Pump House 312* o* 15 X
Fuel-Handling Building 280° &* 16 X
305* 0* 17 X
328 0" 18A X
188 X
347" 6" 19 X
Mechanical Draft @  =ecca- 20 X

Cooling Tower

See footnotes at end of table.
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Table 6.5 (cont'd)

Building Elevation Zone osiE) DsEc!

Reactor Building 328* 0" 22a X
228 b 4
22¢ X
305' 0® and 347' 6" 22D X
367" 6° 22E X
282° 6" 22F X
River Water Pump House 280" 9° and 312° 0" 23 b 4
Service Building 280" 6* 24 X
305 o" 25 X
322' 0" and 331’ 6" 26A X
268 X
26C X
26D X
26E X
Turbine Building 281° 6° 27A X
278 X
Jos* o= 28A X
28B X
30 X
= LI 29 X

(a) Data obtained from Table 7.2.4 of GPU 1991le.

(b) ©OS = operational status.

{c) DS = deactivated status,

(d) Except detection circults froms miscellaneous yard structures and
outbuildings to remain cperational as required.

The yard fire main will be kept pressurized using the station fire pumps in
TMI-1 and the altitude tanks as a backup pressure source. The TMI-2 fire
protection system draws its supply water from the tie-in to the yard fire
main. Freeze protection has been added to applicable portions of the fire
main because of the lack of normal heating and ventilation in parts of the
facility. The principal means of freeze protection outside of the reactor
building during PDMS will be electrical heat tracing, which will be maintained
using approved maintenance procedures. Large piping manifolds for the fire
protection system may be enclosed in a room outside the reactor bullding in
non-combustible areas and provided with a small space heater.
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FICURE 6.2. Portable Extinguisher and Self-Contained Breathing Apparatus
Locations in the Turbine Building and Control Building
South Corridor

The 12-inch (30, 5-centimeter) fire service loop, which runs through the diesel
generator building, the AFHB, the control building area, and the turbine
building (east and vest), has been isclated. The diesel generator building
has been redesignated for use with TMI-1. As part of the modifications to
support the licensee's use of the dliesel generator bullding for TMI-1, the-
fire system line will be cut and blanked off at the fuel-handling building,
where the fire system line runs from the diesel generator bullding. This
modification elinminates the need for freeze protection of the fire system

in the AFHB from this end of the fire systea loop. To prevent the pipe

from repressurizing as a result of seat leakage through the {solation valve
supplies on the east and vest turbine building headers, l-inch (2.5-centi-
peter) drain valves vere installed and are piped to turbine building suaps.
These drain valves, which are normally open, will be inspected monthly during
freezing weather [October through April (GPU 199la, SAR 7.2.2.2k)]).

Sufficlent redundancy exists with other multiple fire service loops and

sectional controls so that only multiple serious. {mpalirzents would require
placing this fire loop In service to provide a normal flow path. The loop can
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EIGURE 6.3. Portable Extinguisher and Self-Contained Breathing Apparatus
Locations i{n the Control Service and Auxiliary Bulldings

be placed in service by opening valve FS5-VE52 and closing the drain valves.
There is sufficlent flow in the 12-inch (30.5-centimeter) fire service loop so
that the drain valves do not have to be closed for the fire suppression systez
to be functional.

River wvater and fire pump houses are deactivated for PDMS but will provide a
passive pathvay for intake wvater to diesel fire puzp FS-P-1, which will be
used only as an emergency backup vater-supply source. This reserve pump will
be placed in service, if necessary, to maintain system operability require-
ments (there are three other fire puaps; only two are needed for system
operability). During freezing weather, the puzp will be in layup or heat will
be available by heat trace or by the bullding’'s heating, ventilation, and air
conditioning (HVAC) systea.

The TMI-2 Fire Protection Prograz establishes adainistrative controls to
sinimize the presence of flazmable or combustible liquids and materials in the
TM1-2 facility. In addition, the licensee has taken the following specific
actions to reduce the fire potential during PDMS:

1. Transient combustibles inside the containment and the AFHB will be
removed to the axtent practicable (CPU 1991a, SAR 7.2.2.2g). This
includes most plant {teas I{nstalled after the accident. Fire
loading of transient cosbustibles will be maintained at less than a
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1-hour loading of 80,000 BTU/square foot (2.2 million BTU/square
meter).

2. The oil has been drained from the main turbine, main feedwater
punps, emergency feedwater pumps, steam generator feedwater pumps,
condensate booster pump reservoirs, and hydrogen seal oil unit (GPU
1991a, SAR 7.2.2.2h).

Each of the four reactor coolant pusps has two sumps containing

120 gallons (454 liters) each of oil (flash point 450°F) in the
upper reservoir and 18 gallons (68 liters) esach in the lower
reservoir, for a total of 138 gallons (522 liters) per pump.
Approximately 50 percent of this oil has been removed. Thus,
approxinately 276 gallons (1048 liters) of oil will remain. The
oil in the reactor coolant pumps will be at asbient temperature and
pressure. Any leak would be a slow leak. The pumps are equipped
with drip pans with flash screens to prevent the collected oil froa
becoming involved i{n a fire. The pumps are separated so that only
tvo are adjacent thus decreasing the probability that the whole
inventory of oil would be involved In one fire. Because of ALARA
considerations, the licensee currently has no plans to remove the
remainder of the oil (GPU 1990c, SAR 6.3.51).

3. The charcoal filters have been removed from all HVAC systems in
TMI-2 (GPU 1991a, SAR 7.2.2.21).

4, Most electrical systems have been deenergized, thus removing the
sajor ignition source (GPU 1990c, SAR Supplement 1, Number 17).

6.4.2 Fire Detection and Protection System - Current Licensing Basis

The current Technical Specifications provide requirements for surveillance
activicies and for demonstrating operability of the fire suppression wvater
systens and for the fire hose stations. The licensee prepared a Fire
Protection Program Evaluation for TMI-2, which was reviewved and approved by
the NRC staff in August 1987,

6.4.3 Fire Detection and Protection System - PDMS Licensing Basis

The licensee's requirements for maintenance and surveillance of the fire
detection and protection system are specified in the PDMS SAR 7.2.2 (CPU
1991a) and will be specified in the PDMS in the Fire Protection Progranm
Evaluation (FPPE). The FPPE specifies fire detection, followed by manual
suppression of the fire. With most of the electrical circuits deenergized and
less frequent occupancy during PDMS, there will be a significant decrease in
possible sources of fire. In addition, there will be fewer combustibles in
the facility.

The licensee has stated In the PDMS SAR (CPU 1991d, SAR 7.2.2.2b) that the
operable portion of the fire detection and alarm systems will be tested every
6 months by channel functional tests and tests of supervised circuits.
Honsupervised circults between the local panels and the remote monitoring
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station in the THMI-1 control room will be tested every 31 days to demonstrate
operability (GPU 1991d, SAR 7.2.2.2b).

The licensee has stated in the FPPE that responsibility for the TMI-2 fire
protection system and response to fires has been assuzed by TMI-1 staff and
will be maintained and controlled under the FPPE requirements for both TMI-1
and THI-2. The station fire brigade, maintained at TMI-1, will be fully
trained and fami{liar with system configurations, plant layout, and procedures
for TMI-2. The station fire brigade will be under the supervisory control of
TMI-1 staff. Upon detection of a fire, the statlon fire brigade will respond
to the specific location in TMI-2.

6.4.4 Fire Detection and Protection System - Conclusion

On the basis of the low probability of fire durlng PDMS and on the very low
consequence if a fire were to occur (see PDMS TER Section 5.4.3), the NRC
staff concludes that the fire detection and prevention system is acceptable
and provides reasonable assurance of early detection and suppression of a
fire. However, there is still some risk cthat a fire could occur.

Therefore, the fire detection capability described in the PDMS SAR and the
FPPE will be maintained during PDMS, and the licensee has committed to manual
suppression of fire by the fire brigade as indicated in the FPPE. The TMI-2
Fire Protection Program will be updated before entry into PDMS.

6.5 Flood Protection

The TMI site was designed to be protected against the probable maximua flood
established by the U.S. Army Corps of Engineers. The island on which both the
TMI-1 and TMI-2 reactors are located is within the 500-year fload plain

(0.2 pegcent chance of flooding in any given year) but not within the 100-year
flood plain as deternined by the U.S. Army Corps of Engineers (NRC 1987).

6.5.1 Flood Protection - System Description

Although the station grade is above the water surface profile for the probable
maxioun flood, dikes are provided around the site to protect the station from
wave action associated with the design basis flood. In addition, structures
are completely protected at the exterior faces rather than the individual
equipment or systems within. The water stops between adjacent building walls
and mats were designed to vithstand a maximum water head in excess of that
associated with the probable flood level. The exterior sliding doors and
flood panels are provided with water-tight seals (GPU 1990c, SAR 7.1.4.2).

The following items are specific design features for flood control (GPU 1990c,
SAR 7.1.4.2):

1. There are no external openings in the reactor containment bullding
belovw the probable maximum flood level.

2. There are no external openings in the TMI-2 fuel-handling building
that require flood protection. The railroad door in the Unit 1
portion of the fuel-handling bullding is designed to be
wvater-tight.
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3. Flood panels are provided for all entrances to the control
building.

4, A flood panel is providsd for the entrance to the auxiliary
building.

5. The openings in the air intake tunnel are located higher than the
probable maximum flood level.

6. Doors and entrances (not flood-protected) to the control building
area are either water-tight or are provided with flood panels. All
openings that are potential leak paths (e.g., ducts, plpes,
conduits, and cable trays) are sealed. -

In addition to the specific flood protection design provisions, such as the
building flood panels, site diking, and portable, gas-driven flood pumps, the
site is included in an early warning system provided by the Federal-State
River Forecast Center, National Weather Service, Harrisburg, Pennsylvania (GPU
1990c, SAR 7.1.4.3). Upon notification by the center of potential high river
flows, THI-1 personnel implement site emergency flood protection procedures
that include the entire TMI sice.

6.5.2 Flood Protection - Current Licensing Basis

The current Technical Specificacions define measurement requirements at
various river water levels and specify the level at which flood protection
seasures are to be lmplemented to ensure protection of the facility and
prevent an inadvertent release of radiocactive material from the facility. The
current Technical Specifications also require that the dike be inspected for
potential degradation.

6.5.3 Flood Protection - PDMS Licensing Basis Specifications

The license has committed to provide flood protection for the TMI-2 facility
in Section 7.1.4 of the PDM5 SAR. In addition, the licensee will prepare a
revised site flood protection plan that will be completed in late 1992. Many
of the flood protection requirements are applicable to the entire TMI site and
are included in the TMI-1 Technical Specifications (e.g., TMI-1 Technical
Specificacion 1.1.4.]1 requires inspection of the dikes around the TMI site
every six months). In addition, requirements have been established in the
administrative control section 6.7.1 of the proposed PDMS Technical
Specifications to provide procedures and programs for maintenance of the PDMS
condition including implementation of the flood protection program.

6.5.4 Flood Protection - Conclusion

The NRC staff has concluded that because the TMI-2 facility has been defueled
and the facility has been significantly decontaminated, the quantity of radio-
active material that could be released as the result of a flood is signifi-
cantly reduced from that of an operating reactor, However, because there is
still a potential for a release, the requirements for flood protection have
been kept in place. The staff finds that the flood protection requirements
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are adequate to minimize the probability of an inadvertent release of
radiocactive material from the facility.

6.6 Support and Monitoring Systems

The staff has identified five support and monitoring systems that are related
to personnel and environmental protection and surveillance during PDMS:

(1) electrical systems, (2) effluent monitoring systems, (3) environmental
monitoring systems, (4) adainistrative systems, and (5) surveillance program.

6.6.1 Electrical Systems
6.6.1.1 Electrical Systems - System Description

The following electrical systems will be partly or fully operational during
PDMS:

1. Most of the existing lighting systems will be operational. =

2. 1In the reactor containment, reactor building circuits will be
deenergized except for those necessary for PDMS monitoring, inspection,
and surveillance equipment. During entry to the reactor building,
circuits for lighting and powver for required equipment will be
energized.

3. In the auxiliary building, the 480/277-voltage alternating current (Vac)
power to lighting, fire detectors, and suap level indication circuits
will be energized. Selected loads to welding receptacles, heaters, pump
motors, and fan motors will be energized.

4. In the fuel-handling building, low voltage circuits (120/208 Vac) to
lighting and fire detection will be energized.

5. Portions of the TMI-2 auxiliary electrical distribution system will be
operational and energized to provide pover for the PDMS support systems
and their associated controls and instrumentation. Power will be
available for area lighting, receptacles, heating, and ventilation to
support PDMS activities (GPU 1991d, SAR 7.2.5.1.2).

Installed emergency lighting will not be maintained during PDMS. Normal
lighting will be available throughout the TMI-2 facility (GPU 199lc,

SAR 7.2.5.2.1). Personnel entering the buildings will carry flashlights for
use during loss of normal lighting. Emergency response personnel will carry
8-hour portable emergency lights when entering the buildings. These emergency
lights will be staged with emergency response crew equipment.

During PDMS, certain electrical systems are important for the appropriate
functioning of the ventilation and fire detection systems, as well as for
lighting for routine surveillance and emergency firefighting response. The
ventilation systems require electricity to operate and will be used as
specified in Section 6.3 of this report. Electrical systems are also required
to operate the monitors for measuring the radicactive materfal concentrations
in both liquid and gaseous effluents. Also, the normal operation of the fire
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detection systems requires the support of the electrical power system.
Although the loss of power to the fire protection system would not increase
the potential for a fire, it could increase the potential consequences of a
fire, if one were to occur, by delaying its detection.

During PDMS, most of the electrical feeds, particularly to the reactor
building, will be deenergized to minimize the potential for providing an
ignition source for fires. Because the remaining energized systems could
cause a fire, the staff has analyzed the maximum credible fire and has found
that the offsite dose consequences are acceptable and are within 10 CFR

Part 100 limits (see PDMS TER section 5.4.3). Systems used for PDMS sur-
veillance activities may require energizing from local control atations before
they are used. The TMI-2 auxiliary electrical distribution system consists of
two full-sized auxiliary transformers (2A and 2B) connected to two separate
230-kV buses (GPFU 1991d, SAR 7.2.5.1.2). The station direct current (dc)
batteries are deactivated. However, dc power during FDMS will be supplied
through a group of four static rectiffers to the 2-ldc and 2-2dc buses.

Direct current backup power supplies are provided to support radiation
monitoring and fire protection systems during a temporary loss of power.

Loads have been consolidated where practicable, using bus tie-breakers to
reduce the number of energized circuits,

6.6.1.2 Electrical Systems - Current Licensing Basis

Electrical power is required to provide fire detection capability, monitoring
of radioactivity, operation of ventilation systems, lighting for entry and
layup activities, and for mitigation of accidents. The current Technical
Specifications require that the determination of operability of specified
electrical buses be determined at least once every 7 days by verifying correct
breaker alignment and power availability.

6.6.1.3 Electrical Systems - PDMS Licensing Basis

During PDMS, electrical power will not be required to mitigate the conse-
quences of an accident. However, electrical power will be necessary for fire
detection capability, monitoring of radiocactivity, and lighting for main-
tenance and surveillance activities. The licensee has committed in the PDMS
SAR (GFU 1991d, SAR 7.2.5) to maintain portions of the TMI-2 auxiliary
electrical distribution system operational and energized to provide reliable
pover for the PDMS support systems and their associated controls and -
instrumentation. These systems are not considered safety related systens
necessary to mitigate the consequences of an accident and limit offsite dose
to within 10 CFR Part 100 limits considering the post-accident, inoperable,
essentially defueled condition of the facility, Because of the deactivation
of the reactor and its associlated support systems, Class 1E emergency diesel-
backed power systems are no longer required.

6.6.1.4 Electrical Systems - Conclusion
Considering the post-accident, inoperable, and i-lontlully defueled condition

of the facility, electrical power is not required to maintain the safety of
the facility. The need for electrical power to maintain non-safety related
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systens during PDMS will be essentially the same as it is currently, and the
licensee has committed to maintain that electrical power capability.

6.6.2 Effluent Monitoring Systems
6.6.2.1 Effluent Monitoring Systems - System Description

The reactor buliding purge system and the AFHB ventilation systems exhaust
through HEPA filters i{nto the station vent. The station vent is continuously
monitored during operation of the ventilation system using an effluent monitor
in the vent stack (HP-R-219 or HP-R-219A). The operation of the ventilation
systens is described in Section 6.3 of this report.

6.6.2.2 Effluent Monitoring System - Current Licensing Basis

Measurement of radicactive material concentrations in effluent from the facil-
ity is required to quantify releases to the environment and to demonstrate
that releases from the facility are within the current Technical Specifica-
tions and Federal regulations. The current Technical Specifications specify -
requirements for effluent monitoring, both gaseous and liquid, including the
type of sampling, frequency, and analyses as specified in the Recovery
Operations Plan. 3

6.6.2.3 Effluent Monitoring System - PDMS Licensing Basis

During PDMS, radioactive material released in liquid and gaseous effluents
must be measured to ensure that the limits specified in 10 CFR Part 20, and
the design objectives of 10 CFR Part 50, Appendix I, are not exceeded and that
the licensee complies with the requirements of the Radiological Environmental
Monitoring Plan (REMP) and the Offsite Dose Calculation Manual (ODCM) (see
License Condition 2.F). Monitoring equipment, calculational methodology, and
sanpling and monitoring frequency are specified in the REMP and the ODCH.

6.6.2.4 Effluent Monitoring System - Conclusion

The NRC staff concludes that the proposed effluent monitoring and analysis
specifications for PDMS as provided in the REMP and the ODCH will ensure that
radioactive releases from TMI-2 will be adequately measured and quantified.

6.6.3 Environmental Monitoring Systems
6.6.3.1 Environmental Monitoring Systems - System Description

Appendix I, 10 CFR Part 50, specifies that releases of radioactive material to
unrestricted areas must be kept as lov as is reasonably achievable (ALARA) and
provides numerical guides for complying with the ALARA requirements in 10 CFR
Part 50.34a and 10 CFR Part 50,36a. The guides are defined in terms of an
estimated annual dose or dose commitment for any i{ndividual in an unrestricted
area from all pathways of exposure. The licensee mist verify that the impact
on the environment from the radiocactive materials released is within the
guldelines established. This verification is accomplished by measuring
quantities of radicactive materials released to the environment and the
concentration of radiocactive materials in the actual environment and
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calculating the potential doses to members of the public from the materials
released.

6.6.3.2 Environmental Monitoring Systems - Current Licensing Basis

Appendix B of the current Technical Specifications contains the specifications
for the licensee’s radlological monitoring program for the TMI site. The
program consists of collecting samples from the environment, analyzing the
samples for radioactivity, and interpreting the results. Samples of air,
soll, water, fin fish, milk, fruics, vegetables, groundwater, and
precipitaction are collected and analyzed to assess the critical pathwvays to
man and to estimate potential doses. Thermoluminescent dosimeters and a real-
time gamma monitoring system are placed i{n the environment to measure ambient
gamma radiation levels.

Sanpling locations have been established that take into consideration
meteorology, population distribution, hydrology, and land-use characteristics
of the area. Both indicator and control sample locations have been
established to ensure the validity of the data collected, The TMI staff
routinely reviews and evaluates the results of sample analyses and conducts
investigations if levels requiring administrative action or anomalous values
are discovered.

Radiological environzent operating reports are submitted annually to the NRC
for review (proposed PDMS Technical Specification 6.8.1.1).

6.6.3.3 Environmental Monitoring Systems - PDMS Licensing Basis

The Radiological Environmental Monitoring Program (REMP) for the TMI site will
remain fully operational and will undergo continuous review and revision as
necessary to ensure adequate evaluation of the environmental {mpact. Because
rodent activity could result in the movement of radioactive materlal out of
the facility bulldings, the licensee has committed (GPU 199la, SAR 53-7) to
analyze a limited number of carcasses for gamma-emitting isotopes as part of
the non-routine radiological environmental monitoring program. The carcasses
will be obtained from catch-all traps near the THI cafeteria. The licensee
also maintains a contract with a local pest control service, on an as-needed
basis, that controls insects, rodents, spiders, and birds and removes live
animals.

6.6.3.4 Environmental Monitoring Systems - Conclusion

The staff finds chat the licensee's program of environmental surveillance is
adequate to verify TMI's compliance with environmental release requirements.

6.6.4 Administrative Systems
6.6.4.1 Administrative Systems - System Description
Administrative systems are required to ensure implementation of the require-

ments for organizational structure, staff qualifications, records, independent
safety reviews, procedures, occupational radiation protection, a quality



assurance plan, an emergency plan, and other administrative control
activicies.

6.6.4.2 Ad;lnistr-ttv- Systems - Current Licensing Basis

The current Technical Specifications provide requirements for organizational
structure and responsibilicties, staff qualifications for radiation protectioen,
management and review personnel, records, independent safety reviews, pro-
cedures, a radiation protection plan, a quality assurance plan, an emergency
plan, and other administrative control activities.

6.6.4.3 Adoinistrative Systems - PDMS Licensing Basis

During PDMS, administrative controls will be required to ensure that organiza-
tional structure and responsibilities, staff qualifications for radiation
protection, management and review personnel, records, independent safety
revievs, procedures, a radlation protection plan, a quality assurance plan, an
emergency plan, and other administrative contrel activities are maintained as
appropriate for the defueled and nonoperating monitored storage status of the
facility. Occupational radiation protection during PDMS is defined in the
radiation protection plan described in the PDMS SAR and required by the
proposed PDMS Technical Specifications. The limited scope quality assurance
program for PDMS is documented in the TMI-2 PDMS Quality Assurance Plan (GPU
1988c). Specific security provisions for TMI-2 are documented in the TMI
Modified Amended Physical Security Plan. Because of the post-accident,
inoperable and essentially defueled condition of TMI-2 during PDMS, there 1is
no potential for any significant offsite radiocactive releases. Because of the
existence of TMI-1 on the same site, emergency planning requirements for the
site are dominated by THI-1l. Emergency planning necessary for TMI-2 has been
incorporated in the integrated corporate emergency plan, which has been
revieved and approved by the NRC.

6.6.4.4 Adninistrative Systems - Conclusion

The NRC staff finds that the administrative controls specified in the
licensing basis documents are adequate to ensure acceptable adaministrative
control during PDMS.

6.6.5 Survelllance Program
6.6.5.1 Surveillance Program - System Description

The licensee will conduct surveillance programs during PDMS to ensure the
maintenance of environmental protection systems including surveillance of
reactor containment building i{solation (proposed PDMS Technical Specifications
4,1,1.1, 4.1.1.2, and 4,1.1.3), surveillance of reactor containment building
and AFHE ventilation and filtration systems (GPU 1992, SAR 7.2.1.3, 7.2.4.3,
7.2.6.1, and License Condition 2D), surveillance of the fire protection system
and support and monitoring systems (including electrical, effluent monitoring,
and environmental monitoring systems), ODCM (proposed PDMS Technical Specifi-
cation 6.7.4), and oversight of administrative systems (proposed PDMS Tech-
nical Specification Section 6). Administrative systems include organizational
structure, staff qualifications, records, independent safety reviews,
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procedures, occupational radiation protection, a quality assurance plan, an
emergency plan, and other administrative control activities.

The licensee has stated (GPU 1991a, SAR 7.2.4) that routine radiological
surveillance of the AFHB and the reactor containment buildings will be
conducted to verify the stability of the conditions. Radiological surveil-
lance activities include air sampling to determine levels of airborme
contanination, wipe surveys to determine levels of loose surface contaaina-
tion, and radiation dose rate surveys to determine potential changes in
radiological status.

The licensee has also stated (GPU 1990c, SAR 5.3) that radiological surveys
performed in support of work activities during the cleanup were used to
establish the pre-PDMS radiclogical status. Section 5.3 states that the
summary of the radiological conditions as contained in the PDMS SAR will be
updated wvhen final radiological conditions have been determined and final
decontamination resulcs become available. The licensee has also stated

(GPU 1991a, SAR 7.2.4) that radiological surveys will be conducted
periodically in the AFHB and the reactor containment building to monitor
radiological condicions. Preselected locations for containment surveys are
shown in Figures 6.4 and 6.5. Fixed dosimeters may also be placed in various
locations and replaced periodically to measure dose rates over a longer
period. The licensee will review the results of the radiological surveys and
evaluate them for trends in changes in contamination levels, movement of
contanmination, and changes in dose rates. The radiological surveys will also
detect changes in the radiological status of the facilities that may require
corrective action.

6.6.5.2 Surveillance Program - Current Licensing Basis

The current facility surveillance requirements included i{n the REMP, current
Technical Specifications, and Recovery Operations Plans provide for the
environmental protection systems necessary to preclude criticality; ensure
reactor containment building isolation; ensure ventilation, filtration, and
measurement of gaseous effluent being released to the environment; ensure
collection and monitoring of liquid effluent being released from the facility;
ensure prevention or detection and mitigation of fires; ensure the oversight
of necessary administrative systems; and ensure monitoring of the facility to
determine radiological conditions,

6.6.5.3 Survelllance Program - PDMS Licensing Basis

During PDMS, TMI-2 will conduct surveillance programs to ensure that environ-
mental protection is maintained, These surveillance programs will ensure
isolation of the reactor containment building (proposed PDMS Technical
Specifications 4.1,1.1, 4.1.1.2, and 4,1,1.3), operability of reactor
contalnment building and AFHB ventilation and filtration systems (GPU 1992,
SAR 7.2.1 and 7.2.6), operability of the fire protection system (GPU 1991a,
SAR 7.2.2, License Condition 2F, and the PDMS FPPE), and functioning of
support and monitoring systems (proposed PDMS Technical Specification 5.2.1.2,
Section 6, License Condicion 2F, and GPU 1992, SAR 7.2.4.2) (including
electrical, effluent monitoring, and environmental monitoring systems),
oversight of administrative systems, and periodic measurement of radiation
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Figure 6.4 Radiation Survey Locations in the Reactor Bullding
Elevation 347 Feet

and contamination levels to verify radiological conditions. Adzinistrative
systems include organizational structure, staff qualifications, records,
independent safety reviews, procedures, occupational radiation protection, a
quality assurance plan, an emergency plan, and other administrative centrol
activicies.

The PDMS surveillance programs described in the preceding sections are listed
below:

.

Maintenance of reactor vessel geonetry, Section 6.1.3
Reactor containment {solation, Section 6.2.3
Reactor building breather and ventilation system, Section 6.3.1.3

Auxiliary and fuel handling building ventilation system,
Section 6.3.2.3

Fire protection system, Section 6.4.3
Flood protection, Section 6.5.3

Support and monitoring systems, Section 6.6.1.3, 6.6.2.3, 6.6.3.3,
and 6.6.4.3
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Elgure 6.5 Radliation Survey Locations in the Reactor Building
Elevation 305 Feet

6.6.5.4 Surveillance Program - Conclusion

The NRC staff finds that these surveillance programs will ensure maintenance
of the environmental protection systems during PDMS. In addition, the NRC
staff finds that the licensee's radiological surveillance activities during
PDMS will be adequate to verify continued stability of radicactive material
within the facility and to identify conditions that may require corrective
action.



7.0 CONCLUSION

On the basis of the material received from the licenses and independent
evaluation and measurements by the NRC staff, the NRC staff concludes that the
entry of TMI-2 into PDMS will not decrease the margin of safery for workers
and the public.

The staff makes the following findings:

1. Defueling of the reactor has been accomplished to the extent reasonably
achievable.

2. All fuel (i.e., UOp) and core debris removed from the reactor and
associated systems have been shipped off site.

3. The results of analyses indicate that there is no potential for a
criticality in the fuel remaining in the TMI-2 facility during either
normal or accident conditions. The conservatism built into the model -
and the additional measures being taken by the licensee including
removal of water, addition of a neutron poison into the vessel, and
restrictions on deliberate fuel movement, would further preclude the
possibility of a cricicality.

4, Remaining radicactive waste from the major TMI-2 decontamination
activities has been shipped off site or packaged and staged for shipment
off site.

5. Radiation levels within the facility have been reduced to such levels
that necessary and required plant monitoring, maintenance, and
inspactions can be performed.

6. Radiological control of activities during PDMS will be conducted in
accordance with the approved Radiation Protection Plan and in compliance
with the regulatory requirements of 10 CFR Part 20. This process will
ensure adequate control of occupational exposure and protection of
workers.

7. The licensee's proposed surveillance program i{s adequate to monitor the
PDMS environmental protection systems.
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10.

11.

The environmental monitoring for TMI-2 during PDMS will be included in
the TMI Site Radiological Environmental Monitoring Plan and will ensure
adequate environmental surveillance and control.

Fire protection at the TMI-2 facility during PDMS will be accomplished
according to the approved TMI-2 Fire Protection Program Evaluation
(FPPE) and will ensure that the risk of fire is within the bounds
analyzed by this evaluation.

The requirements delineated in the proposed PDMS Technical Specifica-
tions provide assurance that the facility will be maintained in an
environmentally safe condition.

The TMI-2 facilicy can safely be placed in long-term monitored storage,
and the facility configuration during storage under both routine and
accident conditions will not result in impacts that exceed those
identified in the staff's PEIS Supplement 3 (NRC 198%9a).
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DOCKET NO. 50-320

The U.S. Nuclear Regulatory Commission (the Commission) is considering
issuance of a Possession Only License (POL) to GPU Nuclear Corporation (the
licensee or GPUN) and amending the Technical Specifications for the Three Mile
Island Nuclear Station Unit 2 (TMI-2), located in Dauphin County,
Pennsylvania.

The licensee has requested by letter dated August 16, 1988, as amended,
that the Facility Operating License for TMI-2 be changed to a Possession Only
License and that the Technical Specifications for the facility be amended to
permit long-term storage of the facility.

ENVIRONMENTAL ASSESSMENT

ifi f the P A

The POL would allow the licensee to possess but not operate TMI-2 and
establishes requirements that are applicable to the facility in its post-
accident, inoperable and essentially defueled condition. The proposed
amendment to the facility's Technical Specifications would permit the licensee
to place the TMI-2 facility in a long-term monitored storage configuration,

termed Post-Defueling Monitored Storage (PDMS) by the licensee.

$20304030% 20220
pogaLADDCH 0%000320
P PDR



Pr Acti

The licensee has completed the current phase of the cleanup effort. The
licensee has determined that the facility should be maintained in the PDMS
condition until the time Three Mile Island Nuclear Station Unit 1 (TMI-1) is
ready for decommissioning, at which time both TMI-] and TMI-2 will be
decommis.ioned simultaneously. Since the licensee has no future plans for the
operation of TMI-2, the licensee requested the conversion of their Facility
Operating License to a Possession Only License. In order to permit and
facilitate long-term storage of TMI-2, the licensee has proposed a number of
changes to their Technical Specifications. The licensee has determined that
many of the requirements contained in the current Technical Specifications are
inappropriate and not required to ensure the safety of a post-accident,
inoperable and essentially defueled facility.

Background:

In March 1981, the NRC staff issued NUR[C-GSBS. *Programmatic
Environmental Impact Statement Related to Decontamination and Disposal of
Radioactive Wastes Resulting from the March 28, 1979, Accident at TMI-2*
(PEIS). The PEIS has been supplemented by the staff three times. In
August 1989, the NRC staff issued PEIS Final Supplement 3, which assessed, in
part, the environmental impacts associated with the Ticensee’s plans to place
the facility into Post-Defueling Monitored Storage. Seven alternatives to the
licensee's proposal were alsoc evaluated in PEIS Supplement 3.

The staff concluded in PEIS Supplement 3 that the licensee's proposal:

(1) is within the applicable regulatory limits and could be implemented



without significant environmental impact since the health impact on both the
workers and the offsite public is very small; (2) calculated doses to the
public that are fractions of the dose received from background radiation;
(3) would result in substantial occupational dose savings and reduced
transportation impacts over several of the alternatives considered; and (4) is
environmentally acceptable and will not significantly affect the quality of
the human environment.

The staff's evaluation of the licensee's proposal was based principally
on the licensee's description of PDMS contained in the licensee's 1987
submittal entitled "Technical Plan, TMI-2, Cleanup Program Post-Defueling
Monitored Storage” and on the licensee's submittal of August 1988, entitled
*Post-Defueling Monitored Storage Proposed License Amendment and Safety
Analysis Report." The 1988 submittal by the licensee provided the detailed
system by system description of the facility during PDMS and provided the
safety analysis necessary to assess the potential for environmental impact
during storage. Since the August 16, 1988, submittal, the licensee has
updated the PDMS proposed license amendment and Safety Analysis Report (SAR)
15 times. Since issuance of the August 1989, PEIS Supplement 3, the PDMS :
proposed license amendment and SAR have been updated 1] times.

The purpose of this environmental assessment is to determine if the
August 1989, PEIS Supplement 3 to the Programmatic Environmental Impact
Statement dealing with PDMS remains valid after a review of the subsequent 11

amendments to the licensee’s submittal.




irgnmen m

The staff has reviewed the licensee's amendments to their August 16,
1988, submittal that have been submitted to the NRC staff since issuance of
the August 1989, PEIS Supplement 3. The staff also reviewed the licensee's
Defueling Completion Report dated February 22, 1990, the results of the post
lower head sampling program cleanup in a Tetter dated April 12, 1990, and the
results of independent staff analyses and analyses done for the staff by
Battelle Pacific Northwest Laboratory. The purpose of these reviews was to
determine if the licensee's proposal and the subsequent assessment of
environmental impact is within the scope of the August 1989, PEIS
Supplement 3.

The amendments to the licensee's August 16, 1988, submittal, sent to the
staff after the publication of the August 1989, PEIS Supplement 3, consist
primarily of written responses to detailed staff questions, changes in the
licensee's Safety Analysis Report (SAR), and changes in the proposed Technical
Specifications for PDMS. Some of the changes to the SAR resulted in physical
changes to the facility that were not considered during the preparation of the
PEIS Supplement 3 (e.g. closure mechanism for the atmospheric breather, and
containment penetration overpressurization limits). The staff has reviewed
these changes and has determined that there is no significant change in
potential environmental impact due to the modifications. Some of the changes
in the SAR deal with changes in values of measurements and estimates (e.g.

residual fuel in the facility). These revised values do not alter the



conclusions in PEIS Supplement 3. Finally, some of the changes in the SAR
revise analyses of potential accidents (e.g. fire in containment). Review of
these revised analyses did not reveal any significant changes in predicted
impact.

The staff reviewed the licensee's Defueling Completion Report and
subsequently submitted related documents. The principal issue in this review
was the potential for inadvertent recriticality of the fuel remaining at the
facility. The staff found that the fuel remaining at the facility was in a
configuration that precluded criticality. This condition was assumed by the
staff in PEIS Supplement 3; therefore the finding is consistent with the
staff’'s earlier evaluation.

The staff reviewed the results of independent analyses done while
preparing the POMS Safety Evaluation Report (SER). These analyses were done
by both the NRC staff and their contractor, Battelle Pacific Northwest
Laboratory. In one case, the results of an analysis of a different fire
scenario in the reactor containment showed offsite doses in excess of those
evaluated for the fire analysis in PEIS Supplement 3. PEIS Supplement 3
predicted the consequences of a fire in the containment stairwell as a 50-year
dose commitment to the maximally exposed member of the public of 1.6 mrem to
the whole body. The staff's PDMS SER evaluated the consequences of a fire
inside the D-rings in the containment. The predicted 50-dose commitment to
the maximally exposed member of the public for this accident scenario is 49

mrem to the whole body.



For an accident situation, the guidance provided in 10 CFR Part 100
limits the total radiation dose to a member of the public to a less than
25 rem to the whole body. Although the predicted 50-year dose commitment to
the maximally exposed member of the public in the revised accident analysis
presented in the staff's PDMS SER is greater than that predicted in PEIS
Supplement 3, the revised whole body dose to the maximally exposed member of
the public is still a small fraction (less than 0.2 percent) of the regulatory
guidance.

This small increase (from 1.6 to 49 mrem) in the 50-year whole body dose
commitment to the maximally exposed member of the public does not change the
conclusions of PEIS Supplement 3. Specifically, the calculated dose to the
public are fractions of the dose received by a member of the public from
background radiation (= 300 mrem annually), are within the applicable
regulatory limits (<25 rem), and the potential héallh impact on the public is
very small. Based on the above evaluation, the staff concludes that the
licensee's proposal will result in environmental impacts that are still within
the scope of the August 1989, PEIS Supplement 3.

1ternativ he P A

Alternatives to the proposed action are evaluated in PEIS Supplement 3.
The staff concluded in PEIS Supplement 3 that the licensee's proposal, and the
seven NRC Staff-identified alternatives (with the exception of the no-action
alternative which was found not to be viable because it would be contrary to
regulations) could each be implemented without significant environmental

impact. The staff has not identified any new alternatives since issuance of



PEIS Supplement 3, and has not identified any new information, since issuance
of PEIS Supplement 3, that would change their evaluation and conclusions on
impacts for the licensee's proposal or any of the alternatives. Therefore,
any reasonable alternative to this action would not have a significant
environmental impact.

Alternative Use of Resources:

There is no significant increase in the use of resources not previously
considered by the staff’'s March 1981, Programmatic Environmental Impact
Statement (NUREG-0683) as supplemented.

nci nd Person nsuyl

The staff widely distributed Draft Supplement 3 and received comments
from a number of Federal, state, and local agencies, the licensee, local
citizens and citizen organizations. These comments were incorporated in PEIS
Supplement 3, issued August 1989. The staff did not consult further with
organizations or individuals in preparing this assessment,

N F N]F]CANT JMPACT

Based upon the foregoing environmental assessment, the Commission
concludes that the proposed actions will not have a significant effect on the
quality of the human environment and the impacts are still within the scope of
the August 1989, PEIS Supplement 3. Therefore, the Commission has determined
that the PEIS Final Supplement 3 (NUREG-0683) need not be supplemented.

PEIS Final Supplement 3 (NUREG-0683), the Staff’s February 1992, Safety
Evaluation Report, the licensee's amendments to their August 16, 1988

submittal, and the licensee's February 22, 1990, Defueling Completion Report



are available for public inspection at the Commission’'s Public Document Room,

the Gelman Building, 2120 L Street, N.W., Washington, D.C. 20555, and the
local public document room at the Government Publications Section, State
Library of Pennsylvania, Walnut Street and Commonwealth Avenue, Harrisburg,
Pennsylvania 17105.

Dated at Rockville, Maryland, this 20th day of February 1992.

FOR THE NUCLEAR REGULATORY COMMISSION

o e

= Seymfur H. Weiss, Director
Non-Power Reactors, Decommissioning and
Environmental Project Directorate
Division of Advanced Reactors
and Special Projects
Office of Nuclear Reactor Regulation
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