UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

AL L ke

MAY 9 1888
Mr. Walter 5. Wilgus, Chairman

The BEW Owners Group

Suite 525

1700 Rockville Pike

Rockville, Maryland 20852

Dear Mr, Wilgus:

This letter is in response to your report jdent{fying which Standard Technical
Specification (STS) requirements you believe should be retained in t%> new STS
and which can be relocated to other licensee-controlled documents.

The enclosure to this letter documents the NRC staff's conclusions as to which
current STS requirements must be retained in the new STS. These conclusions

are based on the Comnission's Interim Policy Statement on Technical Specifica-
tion Improvements and on severa] interpretations of how to apply the screening
criteria contained in that Polfcy Statement, The NRC staff considered comments
made by industry at & March t5, 1988 meeting between NRC, NUMARC, and each Owners
Group in making these interpretations.

Based on our review, we have concluded that a significant reduction can be made
{n the number of Limiting Conditions for Operation {and associated Surveillance
Requirements) that must be included in the STS. Our goal 1s to assure that

the new STS contain only requirements that are consistent with 10 CFR 50.36 and
have a sound safety basis.

The development of the new STS based on the staff's conclusions will result in
more efficient use of NRC and industry resources. Safety {mprovements are
expected through more operator-oriented Technical Specifications, improved
Technica) Specification Bases, a reduction in action statement-induced plant
transients, and a reduction in testing at power.

As you ere aware, the NRC staff and industry also have underway & parallel
program of specific line {tem {mprovements to both the scope and substance

of the existing Technical Specifications. The need for many of these types

of improvements was identified in the report (NUREG-1024) of a major staff task
group established in 1983 to study surveiliance requirements in Technical
Specifications and develop alternative approaches to provide better assurance
that surveillance testing does not adversely impact safety. The NRC will
contin.e to actively identify and pursue the development of specific line ftem
improvemenrts to Technical Specifications and will make these improvements
{mmediately available to licensees without waiting for the new STS, We ercour-
age each of the Owners Groups to continue to work with the NRC staff on these
types of parallel improvements 1o existing Technical Specifications.
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Mr. W. 5. Wilgus o2 e Jm 1203

We are confident that the enclosed staff report provides an adequate basis for
the Owners Groups to proceed with the development of complete new STS in accordance
with the Cormission's Interim Policy Statement.

We will continue to interact with the NUMARC Technical Specification Working
Group and each of the individual vendor Owners Groups as needed to keep this
important pregram moving forward,

Sincerely,

cried v rt=nod BY

Tromas Ee ariay

Thomas E. Murley, Director

Office of Nuclear Reactor Regulation

Enclosure:
As stated

cc see next page
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Mr. W. S. Wilgus ., -

cc w/encl:

Mr. Robert Gill

BAW Owners Group

p. 0. Box 33189

422 South Church Street
Charlotte, North Carolina 28242

Mr. R. E. Bradley

BWR Owners Group

¢/o Georgia Power

Nuclear Operations Department
14th Floor

333 Piedmont Avenue

Atlanta, Georgia 30308

Mr. Edward Lozito
Westinghouse Cwners Group .
c¢/0 Virginia Power

P. 0. Box 26666

Richmond, Virginia 23261

A ]

Mr. Joseph B. George
westinghouse Owners Group
Texas Utilities

400 North Olive

Dallas, Texas 75201

Mr. Stewart Webster

CE Owners Group

1000 Prospect Hi1l Road

Winstor, Connecticut 06095-0500

Mr. R. A. Bernfier

CE Owners Group

c/o Arizona Nuclear Power Project
p. 0. Box 52034

M.S. 7048

Phoenix, Arizona B5072

tir. Thomas Tipton

NUMARC

1776 Eye Street, N.W.

Suite 300

washington, D. C. 2000€-2496



Icentical Letters mailed to the following:

Mr. R. A. Newton, Chairman
westinghouse Owners Group
Wisconsin Electric Power Company
P.0. Box 2046

Milwaukee, W1 53201

pr. J. k. Gzsper, Chairman
CE Owners Group

Orizha Public Power District
1623 Harney Street

ATTN: Jones St. Station
Omaha, Nebraska 68102

Mr. Robert F. Janecek, Chairman
BWR Owners Group

c/0 Commonwealth Edison Company
Room 34FN East

pP. 0. Box 767

Chicago, 1L 60690



NRC STAFF REVIEW
OF
NUCLEAR STEAM SUPPLY SYSTEM VENDOR OWNERS GROUPS'
APPLICATION OF
A
THE COMMISSION'S INTERIM POLICY STATEMENT CRITERIA

T0

STANDARD TECHNICAL SPECIFICATIONS



1. INTRODUCTION

Or February €, 1967, the Commissfon fssued {ts Interim Policy Statement on
Technical Specification Improvements (52 FR 3788). The Policy Statement
encourages the industry to develop new Standard Technical Specifications (STS)
te be used as guides for licensees in preparing improved Technical Specifications
(15) for their facilities. The Interim Policy Statement contains criteria
(including a discussion of each) for determining which regulatory requirements
and operating restrictions should be retained in the new STS and ultimrtely in
plant 75, It also icentifies four additioral systems that are to be retained

on the basis of operating experience and probabilistic risk assessments (PRA),
Finally, the Policy Statement indicates that risk evaluations are an appropriate
too) for cefining requirements‘thlt should be retainec in the STS/TS where
including such requirements 1s congistent with the purpose of 75 {(as stated in
the Policy Statement). Requirements that are not retained in the new STS would
generally not be retained in individual plant TS, Current TS requirements not
retained in the STS will be relocated to other 1icensee-controlled documents.

One of the first steps in the program to {mplement the Commissfon's Interim
Policy Statement is to determine which Limiting Conditions for Operation (LCOs)
contained in the existing STS should be retained in the new STS. An early
decision on this 1ssue will facilitate efforts to make the other improvements
(described in the Policy Statement) to the text and Bases of those requirements
that must be retained in the new STS,

Each Nuclear Steam Supply System (N55S) vendor Owners Group has submitted 2
regort to the NRC for review that fdentifies which STS LCOs the group believes
should be retained in the new STS and which can be relocated to other 1icensee-
certrolled documents. These four NSSS vendor submittals are as follows:

(1) Letter dated October 15, 1887, R. L. Gi11, BAW Owners Group, to
Or. 1. E. Murley, NRC, Subject: "BAW Owners Group Technical Specification
Committee Application of Selection Criteria to the BiW Standard Technical
Specifications.”
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(2) Letter dated November 12, 1987, R. A. Newton, westinghouse Owners Group,
te MRC Document Control Desk, Subject: “Westinghouse Owners Group MERITS
Program Phase 11, Task §, Criteria Application Topical Report.”

(3) Letter dated December 11, 1987, J. K. Gasper, Combustion Engineering Owners
Group, to DOr. T. E. Murley, NRC Subject: "CEN-355, CE Owners Group Restructured
Standard Technical Specifications - Volume 1 (Criteria Application).”

(6) Letter dated November 12, 1987, R. F. Janecek, BWR Owners Group, %0
R. E. Starcstecki, NRC, Subject: "EWR Owners Group Technical Specification
screening Criteria App11cit10n and Risk Assessment.”

These submittals provide the ratiunale for why each STS requirement (e.g.
Limiting Condition for Operation) should be retained in the new STS or why it
can be relocated to a licensee-controlled document, They also describe how each
Dwners Group used risk insights in determining the appropriate content of the

new STS.

2. STAFF REVIEW

The NRC staff focused 1ts review on those requirements {dentified by the Owners Groups
as candidetes for relocatfon, The staff evaluated each of these requirements to
determine whether 1t agreed with the Cwners Groups' conclusions.

During the NRC Staff's review, severa) ‘ssues were raised concerning the proper
interpretation or application of the criteria in the Commission's Interim Policy
Statement. The HRC Staff hes considered these i1ssues and concluded the following:

(1) Criterion 1 should be interpreted to include only instrumentation used to
detect actual leaks and not more broadly to include instrumentation used
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10 detect precursors to an actua) breech of the reactor coplant pressure
boundary or instrumentation to jdentify the source of actus) leaksge (e.g.,
loose parts monitor, seismic {nstrumertation, valve position indicators).

The "{nitial conditions™ captured under Criterion 2 should not be limited
toc only "process variables” assumed in safety analyses. They should also
include certain sctive design features {e.g.. Pigh pressure/low pressure
system valves and interlocks) and cperating restrictions (e.g., pressure-
temperature opersting 1imit curves), needed to preclude unanalyzed accidents.
In this context, "active design features” include only design features
under the contrel of ope#ittons personnel (§.e., licensed operators and
personnel whe perform control-functions at the direction of licensed opera-
tors). This position is consistent with <he conclusions reached by the
staff during the trial application of the criteria to the Wolf Creek and
Limerick Technical Specifications.

The *{nitia) conditions” of design-basis accidents (DBA) and transients, as
used {n Criterion 2, should not be limited to only those directly "monitored
anc controllec® from the centrol room. Initial corditions should also in-
clude other features/characteristics that are specifically assumed in DBA
and transient analyses even 1f they can nct be directly observed in the
control room. For example, initial conditions (e.g., moderator temperature
coefficient and hot charnel factors) that are periodically monitored by
other than licensed operators (e.g., core engineers, instrumentation and
control technicians) to provide licensed operators with the {nformation
réquired to take those actions necessery to sssure that the plant is being
operated within the bounds of design and analysis assumptions, meet Criterion
2 and should be retained in Technical Specifications, Initial conditions

do not, however, include things that are purely design reguirements.

The phrase "primary success path,” used in Criterfon 3, should be interpreted
to include only the primary equipment (§ncluding redundant trains/components)
to mitigate accidents and transients. Primary success path does not {ncluce
backup and diverse ecuipment or instrumentation used to prevent analyzed



(5)

(6)

b

accidents or transients or to improve reliability of the mitigation functien
(e.g., rod withdrawal block which is backup to the average power range monitor
high flux trip in the startup mode, safety valves which are backup to low
temperature over pressure relief valves during cold shutdown),

Post-Accident Monftoring Instrumentation that satisfies the definition

of Type A variables in Regulatory Guide 1.97, "Instrumentatior for Water-
Cooled Nuclear Power Plants to Assess Plant and Environs Conditfons During
and Following an Accident,” meets Criterion 3 and should be retained in
Technical Specifications. Type A variables provide primary information
(1.e., information that i¢ essentfal for the direct accomplishment of the
specified manual actions (inctuding long-term recovery actions) for which
no automatic control is provided and that are required for safety systems
to accomplish their safety functions for DBAs or transients). Type A
variables do not include those variables associated with contingency
actions that mey also be identified in written procedures to compensate
for failures of primary equipment. Because only Type A variables meet
Criterion 3, the STS should contain & narrative statement that indicates
that individual plant Technical Specifications should contain a 1ist of
Post-Accident Instrumentation that includes Type A variables. Other Post-
kceident Instrumentation (i.e., non-Type A Category 1) is discussed on page
6.

The NRC's design basis for licensing & plant is the plant's Final Safety
Analysis Report (FSAR) as qualified by the analysis performed by the staff
and documented in the staff's safety evaluation report (SER). Because the
staff's review and resulting SER are based on the acceptance criteria in

the NRC's Standard Review Plan (NUREG-0800, SRP), the dose 1imits used in
licensing a particular plant may be "some small fraction" of those specified
{n the Commission's regulations in Title 10 of the Code of Federal Regulations
Part 100 (10 CFR 100). Accordingly, the SRP limits should be used to define
the equipment in the primary success path for mitigating accidents anc
transients when developing the new STS.  These types of conservatisms

are required to compensate for yncertainties in analysis techniques and
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provide reasonable assurance that the absolute numerical 1imits of the
regulations will be satisfied.

On a plant-specific basis, systems and equipment that are identified in the
NRC staff SER and assumed by the staff to function are considered part of
the 1icensing basis for the plant and are captured by Criterion 3 (e.g.,
radiation monitoring instrumentation that initfates an 1solation function,
penetration room exhaust afr cleanup system).

(7) DBA and transients, as used in Criteria 2 and 3, should be interpreted to
include any design-basis event described in the FSAR (i.e., not just those
events described in Chapters € and 15 of the FSAR). For example, there may
be requirements for some plants which should be retained in Technical
Specifications because of the risks associated with some site~-specific
characteristic (e.g., although not normally required, a Technical Specifi-
cation on the chlorine detection system might be appropriate where a sig-
nificant chlorine hazard exists in the site vicinity; similarly, & Tech-
nical Specification on flood protection might be sppropriate where a plant
{s particularly vulnerable to flooding and {s designed with special flood
protection features). Criteria 2 and 3 should not be interpreted to in-
clude purely generic design requirements applicable to all plants (e.q.,
the requirements of General Design Criterion 19 in Appendix A to 10 CFR
Part 50 for control room design).

The NRC staff has used the Commission's Interim Policy Statement and the
conclusions described above to define the appropriate content of the new STS.
The staff plans to facter these conclusions into the Final Policy Statement on
Technical Specification Improvements that will be proposed to the Commission,

The + “t revi~wod the methodology ancd results provided by each Owners Group
to verify that none of the requirements proposed for relocation contains
constraints of prime importance in 1imiting the 1ikelihood or severity of
accident sequences that are commonly found to dominate risk. for the purpose
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of this application of the guidance in the Commission Policy Statement, the
staff agrees with the Owners Groups' corclusions except in two areas, First,
the staff finds that the Remote Shutdown Instrumentation meets the Policy State-
ment criteria for inclusion in Technical Specifications based on risk; and
second, the staff 1s unable to confirm the Owners Groups' conclusion that
Category 1 Post-Accident Monitoring Instrumentation 1s not of prime impcrtance
in 1imiting risk. Recent PRAs have shown the risk significance of operator re-
covery actions which would require 2 knowledge of Category 1 variables.
Furthermore, recent severe accident studies have shown significant potential for
risk reduction from accident management. The Owners Groups' should develop
further risk-based Justification in support of relocating any or 211 Category 1
variables from the Standard Technieal Specifications.

As stated in the Commission's Interim Policy Statement, 1{censees should also use
plant-specific PRAs or risk surveys s they prepare 1icense amencments to adopt
the revised STS to their plant, Where PRAs or surveys are available, licensees
should use them to strengthen the Bases as well 2s to screen those Technical
Specifications to be relocated. Where such plant-specific risk surveys are not
available, licensees should use the 1iterature available on risk insights and
PRAs. Licensees need not complete a plant-specific PRA before they can adopt

the new STS, The NRC staff will also use risk insights and PRAs in evaluating
the plant-specific submittals,

3, RESULTS OF THE STAFF'S REVIEW

Appendices A through D present the detailed results of the staff's review of the
Babcock and Wilcox, Westinghouse, Combustion Engineering, and Gereral Electric
application of the selection criteris to the existing STS. Each Appendix con-
sists of two tables. Table 1 fdentifies those LCUs that must be retained in the
new $15. Table 2 1ists those LCOs that may be wholly or partially relocated to
licensee-controlled documents (or be reformatted s a surveillance requirement
for another LCO). Where the staff placed specific conditions on relocation of
particular LCCs the staff has so noted in the Tables. As a part of the
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plant specific implementation of the new STS, the staff plans to review the
location of, and controls cver, relocated requirements. In as much as practi-
ceble, the Owners Groups should propose standard locations for, and controls
over, relocated requirements,

For each LCO 1isted in Table 1, the criterion (criteria) that required that the
LCO be retained in Technical Specifications is identified, 1f an LCO was
retained in Technica)l Specifications solely on the basis of risk, "Risk" appears
{n the criteria column. Where an Owners Group determined that an LCO had to
stay in Technica) Spec1f1cat1qps (because of either a particular criterion or
risk) and the Staff agreed that the LCO should be retatned in Technical Specif-
fcations, the staff did not, in geveral, verify the Owners Group's basis for
retention. However, in several instences the Owners Groups cited risk consider-
ations alone as the basis for retaining Technical Specifications and the staff
di.agreed with the Owners Groups. In these instances, the staff's basis for
retention appears in the criteria column of Table 1.

Any LCO not specifically identified n Table 1 or Table 2 (e.¢ , an LCO unigue
1o an STS not addressed in the Owners Groups submittals such as the BWRS STS)
should be retained in the STS until the Owners Group proposes and the staff
makes » specific determination that it can be relocated to a licensee-controlled
document,

Notwithstanding the results of this review, the staff will give further
consideration for relocation of additional LCOs as the staff and industry
proceed with the development of the new STS.

4, CONCLUSION

The results of the effort of the Owners Groups and of the NRC staff to apply
the Policy Statement selection criterfa to the existing STS are an important
step toward ensuring that the new 575 contain only those requirements that are
consistent with 10 CFR 50.36 and have a sound safety basis. As shown in the



tollowing tables, application of the criteria contained in the Commission's
Irterim Policy Statement resulted in a significant reduction 1n the number of

LCCs to be included in the new STS,

The development of the new STS based on

the staff's conclusions will result in mere efficient use of NRC and industry
resources. Safety improvements are expected through more operator-oriented
Techrical Specifications, improved Technical Specification Bases, a reduction
in action statement-induced plant transients, and a reduction in testing at

power,

--------------- -

BABCOCK

LCOs

Tota)
Number

Retained

Relocated

Percent
Relocated

WILCOX

137

75

62

WESTINGHOUSE

165
92

73

COMBUSTION

ENGINEERING

159

87

72

45%

-..‘.-.--v“-‘...‘---....-..-.-.-..-.-........“’...

GENERAL
ELECTRIC

BWE4 /BWRE

124/144
€1/86

42/58

35%/40%

S EEANEE AL PSRN ERORRee RS-

we are confident that the staff's conclusions will provide an adequate basis
for the Owners Groups to proceed with the development of complete new STS in
accerdance with the Commission's Interim Policy Statement.



APPENDIX A

RESULTS OF THE NRC STAFF REVIEW
BABCOCK & NeLCOX OWNERS GROUP'S SUBMITTAL
RETENTION AND RELOCATION OF SPECIFIC TECHNICAL SPECIFICATIONS




APPENDIX A

TABLE 1

LCOs TO BE RETAINED IN BABCOCK & WILCOX

1 1)

LCO CRITERIA
3.1 REACTIVITY CONTROL SYSTEM
2,1.1.1 Shutdown Margin (Note 1) 2
3.1.1.2 Moderator Temperature Coefficient 2
3.1.1.3 Minimum Temperature for Criticality 2
3.1.3:1 Group Height - Safety and Regulating Rod Groups 2
3.1.3.2 Group Height - Axfal Power Shaping Rod Group 2
3.1.3.6 Safety Rod Insertion Limit 243
3.1.3.7 Regulating Rod Insertion Limits 2
Jided:9 Xenon Reactivity 2
3.2 POWER DISTRIBUTION LIMITS
3.2.1 Axial Power Imbalance 2
3.2 Nuclear Heat Flux Mot Channel Factor 2
3.2:3 Nuclear Enthalpy Rise Hot Channel Facter 2
3.2.4 Quadrant Power T1lt 2
3.2.% CNB Parameters 2
3.3 INSTRUMENTATION
3.3.1 Reactor Protection System Instrumentation (Note 2)
3.3.¢ Engineered Sefety Feature Actuatfon System

Instrumentation (Note 2) 3
3:3:3:1 Radiation Monitoring Instrumentation (Notes 2 & 3) 3
3.3.3.8 Remote Shutdown Instrumentation (Notes 2 & 4) Risk
3.3.3.6 Accident Monitoring Instrumentation 3
2.4 REACTOR COOLANT SYSTEM
3.4.1.1 Startup and Power Operation 3
3.4,1.2 Hot Standby 3
3.4,1.3 Hot Shutdown 3
3.4,1.4 Cold Shutdown Policy Statement (DHR)
3.4.3 Safety Valve - Cperating k]
3.4.4 Pressurizer 283
3.4.% Relfet Valve 3
3.4.6 Steam Generators - Water Level 2z
3.4.7.1 Leakage Detection System 1

A'l .



-
oy
o

l

(P
T

W OWw LW W
un

o o wron
- L - >
o W L

PP BHBBWHWWLE ¥ WBWLLLLLLLWE W

o o i RIS T T A S

B0 s T 1 B L e o o0 e s Th £ OV e a0 RO N3 D s 0 58 b 2
e - s RO s 0D o8 UM b e

BLW-TABLE 1 (Continued)

Operational Leakage
Specific Activity

Reactor Coolant System Pressure/Temperature Limits

Overpressure Protection System
EMERGENCY CORE COOLING SYSTEM (ECCS)

Core Flooding Tanks
ECCS Subsystems - T.vg > (305)°F

ECCS Subsystems - Tavg <(305)°F
Borated Water Storage Tank
CONTATNKENT SYSYEMS

Certainment Integrity

Containment Air Locks

Internal Pressure

Air Temperature

Containment Ventilation System
Containment Spray System

Spray Addftive System

Containment Cooling System

lodine Cleanup System

Containment lsolation Valves

Hydrogen Analyzers

flectric Hydrogen Recombiners (Note 5)
Penetration Room Exhaust Afr Cleanup System

PLANT SYSTEMS

Safety Valves

Auxiliary Feedwater System

Condensate Storage Tank

Activity

Main Steam Line lsolation Yalves
Component Cooling Water System

Service Water System

Ultimate Heat Sink

Flood Protection (untional)

Control Roon Emergercy Afr Cleanup System
£CCS Pump Room Svheust Afr Cleanup System
(optional)

A-2
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BAW-TABLE 1 (Continued)

LC0 CRITERIA

3.8 ELECTRICAL POWER SYSTEMS

3.8.1.1 A.C. Sources - Cperating 3

3.8.1.2 A.C. Sources - Shutdown Policy Statement (DHR)

3.6.2.1 A.C. Distribution - Operating 3

3,8.2.2 A.C. Distribution - Shutdown Policy Statement (DHR)

3.8.2.3 D.C. Distribution - Operating 3

3.8.2.4 D.C. Distribution - Shutdown Policy Statement (DHR)

3.9 REFUELING OPERATIONS

3.5.4 Boron Concentration 2

3.8.2 Inttrumentation 3

3.8.3 Decay Time 2

3.9.4 Containment Bui\ding Penetration 3

3.9.8.1 Resicdual Heat Removp! and Coolant Circulation -

A1) wWater Levels ~ Policy Statement (DHR)
3.9.8.2 Residual Heat Removal and Coolant Circulation -
Low Water Levels Policy Statement (DHR)

3.9.9 Cortainment Purge and Exhaust Isolation System 3

3.9.10 water Level - Reactor Vesse) 2

30,15 water Level - Storage Pool Z

3.9.12 Storage Pool Afr Cleanup System 2

Notes:

1. PRequired for Modes 3 through 5. May be relocated for Modes 1 and 2.

2. The LCO for this system should be retained in §TS. The Policy Statement
criteriz thould not be used as the basis for relocating specific trip
functions, channels, or instruments within these LCOs.

3. The staff s pursuing alternative approaches which would allow relocation
of some of these LCOs on » schedule consistent with the schedule for
development of the new STS. The staff is also inftiating rulemaking to
delete the reguirement that RETS be included in Technical Specifications.

4. Because fires (either inside or outside the control room) can be a significart

w

contributor to the core melt frequency and because the uncertainties with
fire inftiation frequency can be significent, the staff belfeves that this
LCO should be retraired in the STS at this time. The staff will consider
relccation of Remote Shutdown Instrumentation on 2 plant-specific basis.

This LCO wil) be considered for relocation to 2 licenree-controlled document
or a plant-specific basis.

A-3
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TABLE 2 (Note 1)
BAECOCK & WILCOX STANDARD TECHNICAL SPECIFICATION
LCOs WHICH MAY BE RELOCATED

REACTIVITY CONTROL SYSTEMS

Flow Paths - Shutdown

Flow Paths - Operating

Makeup Pump - Shutdown

Makeup Pump - Operzting

Decay Heat Removal Pump - Shutdown

Boric Acid Pumps - Shutdown

Boric Acid Pumps - Operating

Borated Water Spurce - Shutdown

Borated Water Sburce - Operating

Position Indication Channels - Operating (Note 2)
Position IndicationChannels - Shutdown (Note 2)
Rod Drop Time (Note 2)

Rod Program

INSTRUMENTATION

Incore Detectors

Seismic Instrumentation

Meteorological Imstrumentation

Chlorine Detection System

Fire Detection

Radioactive Liquid Effluent Monitor (Note 3)
Radioactive Gaseous Effluent Monitor (Note 3)
Turbine Overspeed Protection

REACTOR COOLANT SYSTEM

Safety Valves - Shutdowm

Steam Generators Tube Surveillance (Note 4)
Chemistry

Pressurizer Temperatures

Structural Integrity ASME Code (Note 4)

RCS Vents

CONTAINMENT SYSTEMS

Containnent Leakage (Mote 5)
Containment Structural Integrity (Note 2)

PLANT SYSTEMS
tteam Generator Pressure/Temperature Limits

Snubbers
Sealed Source Contamination

A-4
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BW-TABLE 2 (Continued)

Fire Suppression Weter System

Spray and/or Sprinkler Systems

(0, System

hagon System

Fire Hose Stations

Yard Fire Hydrants and Hydrant Hose Houses
fire Barrier Penetrations

Area Temperature Monftoring

REFUELING CPERATIONS

Communications
Fuel Handling Bridge
Crane Trave) - Epent Fuel Storage Pool Building

SPECIAL TEST EXCEPTIORS

Shutdown Margin (Note 6)

Group Height Insertion Limits and
Power Distribution Limits (Note 6)
Physics Tests (Note 6)

Reactor Coolant Loops (Note €)

RADIOACTIVE EFFLUENTS (Note 3)

Concentration

Dose

Liquid Radwaste Treatment System

Liquid Holdup Tanks

Dose

Dose ~ Moble Gases

gose - Jodine =~ 131, Tritium and Radionuclides in Particulate
orm

Gaseous Radwaste Treatment Systems
Explosive Gas Mixture

Gas Storage Tanks

Solid Radioactive Vaste

Total Dose

RADIOACTIVE ENVIRONMENTAL MONITORING (Note 3)
Monitoring Program

Land Use Cersus
Interlaboratory Comparison Program



! BaW-TABLE 2 (Continued)

Notes:

P

&I

. Specifications listed in this table may be relocated contingent upon NRC

staff epproval of the location of and controls over relocated requirements,

This LCO may be removed from the §T5. However, 1f the associated Surveillance
Requirement(s) 1s necessary to neet the OPERABILITY requirements for a
retained LCO, the Surveillance Requirement(s) should be relocated to the
retained LCO,

The staff 1s pursuing alternative approaches which would allow relocation

of some of these LCUS on & schedule consistent with the schedule for develop-
ment of the new $TS, The staff is also initiating rulemaking tc delete the
requirement that RETS be included in Technical Specifications.

This LCO may be relocated opt of Technical Specifications. However, the
associated Surveillance Reg {rement(s) must be relocated to Technical
specification Section 4.0, Surveillance Requirements,

This LCO may be relocated, However, Pa, La, Ld, and Lt must be either retainec
in 15 or in the Bases of the appropriate Containment LCO.

Special Test Exceptions may be {ncluded with corresponding LCOs.

A-6



APPENDIX B

RESULTS OF THE NRC STAFF REVIEW
WESTINGHOUSE OWNERS GROUP'S SUBMITTAL

RETENTION AND RELOCATION OF SPECIFIC TECHNICAL SPECIFICATIONS
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APPENDIX B
TABLE 1

LCOs TO BE RETAINED IN WESTINGHOUSE
SlthIKU IECRR!C![ SFEC!F!CII[UNS

REACTIVITY CONTROL SYSTEMS

Shutdown Margin - Tave 200 deg. F (Note 1)
Shutdown Margin - Tave < 200 deg. F (Note 1)
Moderator Temperature Coefficient

Minimum Temperature for Criticality

Moveable Control Assemblies - Group Height
Shutdown Rod Insertion Limit

Control Red Insfrtion Limits

POWER DISTRIBUTION LIMITS

Axial Flux Difference

Heat Flux Het Channel Factor

RCS Flow Rate and Nuclear Enthalpy Rise Hot Channel
Factor

Quadrant Power Tilt Ratio

DONE Parameters

INSTRUMENTATION

Reactor Trip System Instrumentation (Note 2)
fngineered Safety Feature Actuation System
Instrumentation {(Note 2)

Radiation Monftoring Instrumentation (Notes 2 & 3)
Pemote Shutdown Instrumentation (Nctes 2 & 4)
Accident Monitoring Instrumentation

REACTOR COOLANT SYSTEM

RCS Startup and Power Operation

RCS Hot Standby

RCS Hot Shutdown

RCS Cold Shutdown - Loops Filled
RCS Cold Shutdown - Loops Nct Filled
RCS Tsolated Loop (Optional)

RCS Isolated Loop Startup (Optional)
RCS Safety valves - Operation
Pressurizer

Relief valves

Leakage Detectinn System

Uperational Leakayc

Specific hctivity
Pressure/Temperature Limits - RCS
Overpressure Protection Systems

B-1
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W-TABLE 1 (Continued)

EMERGENCY CORE COOLING SYSTEMS

Cold Leg Injection Accumulators

Upper Head Injection Accumulators (STS REV-5)
ECCS Subsystems, Tavg _ 350 deg F

ECCS Subsystems, Tavg _ 350 deg F

Boron Injection Tank

Refueling Water Storage Tank

CONTAINMENT SYSTEMS

Containment Integrity

Containment Afr Locks

Containment Isolation Valve and Channel Weld
Pressurization System (Opticnal)

Internal Pressure

A{r Temperature ~

Contatnment Ventilation System

Shield Building Air Cleanup System (lce Condenser)
Containment Quench Spray System (Sub-ATM Containment)
Containment Spray System

Containment Recirculation Spray System (Sub-ATM
Containmnent)

Spray Additive System (Optional)

Containment Cooling System (Optional)

lodine Cleanup System (Optional)

Containment Isolation Valves (minus response time)
Hydrogen Monitors

Electric Hydrogen Recombiners (Note §)

Hydrogen Control Distributed Ignition System (STS
REV-5, lce Condenser)

Hydrogen Mixing System (Optional)

Penetration Room Exhzust Afr Cleunup System (Optional)

vacuum Relief Valves

Ice Bed (Ice Condenser)

ice Condenser Doors (lce Condenser)

Divicer Earrier Personnel Access Doors and Equipment
Hatches (lce Condenser)

Containment Air Recirculation Systems (lce Condenser)
Floor Drains (lce Condenser)

Pefueling Canal Drains (Ice Condenser)

Divider Barrier Se2) (lce Condenser)

Shield Building Air Cleanup System (Dual)

Shield Building Integrity (Dual)

B-2

CRITERIA

283
2483
3
3
283
283
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W-TABLE 1 (Continued)
CRITERIA
PLANT SYSTEMS

Turbine Cycle Safety Valves

Auxiliary Feecwater System

Condensate Storage Tank

Activity

Main Steam Line Isolation Valves

Component Cooling Water System

tervice Water System

Ultimate Heat Sink (Optional)

Contro)l Room Emergency Afr Cleanup System
£CCS Pump Room Emergency Air Cleanup System

ELECTRICAL POWER SYSTEMS
L]

DO ~d U Be L) bt et 3 bt bt
oS- P
[0 SN R
wuuuwwwnnw
o e
s

A.C. Sources - Operating
A.C. Sources - Shutdown
D.C. Sources - Operating
0.C. Sources - Shutdown
Onsite Power Distribution - Operating
Onsite Power Distribution - Shutdown

LI LI PR =
PO e B el RO s
Wt ww

REFUELING OPERATIONS

Boron Concentration

Instrumentation

Decay Time

Containment Building Penetrations

Rkesidual Heat Removal and Coolant Circulation - High
Water Level Policy Statement (RHR)
o Resicual Heat Removal and Coolant Circulation - Low

Water Level Policy Statement (RKR)
Containment Purge and Exhaust Isolation System
Water Level - Reactor Vessel

water Level - Storage Pool

Storage Pool Air Cleanup System

P . [+.4] 00 B LD N
-
WrNYW NS

" = O
w N W

cles

1. Required for Modes 3 through 5. May be relocated for Modes 1 and 2.

2. The LCO for this system should be retained in STS. The Policy Statement

criteria should not be used as the basis for relocating specific trip
functions, channels, or instruments within these LCOs.

_ The statf is pursuing alternative spproaches which would allow relocation

of some of these LCOs on & schedule consistent with the schedule for develop-
ment of the new STS. The staff is 21so initieting rulemaking to delete the
recuirement that RETS be fncluded 1n Technical Specifications,

B-3
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w-TABLE 1 (Continued)

Notes:

Because fires (either inside or outside the control room) can be &
significant contributor to the core melt frequency anc because the
uncertainties with fire initfation frequency can be significant, the
staff believes that this LCO should be retained in the STS at this time,
The ctaff will consider relocation of Remote Shutdown Instrumentation on
a plant-specific basis.

This LCC will be considered for relocation to a licensee-controlled document
or @ plant-specific basis.
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' TABLE 2 (Note 1)
WESTINGHOUSE STANDARD TECHNICAL SPECIFICATIONS

ls A

~—
«
o

|

REACTIVITY CONTROL SYSTEMS

-~

Flow Paths - Shutdown

Flow Paths - Operating

Charging Pumps - Shutdown

Charging pumps - Operating

Borated Water Sources - Shutdown

Borated Water Sources - Operating

Position Indication System - Operating (Note 2)
Position Indicagion System - Shutdown (Note 2)
Pod Drop Time (Note 2

P Gt P ek B Bk P ekt bk
® 8 & & & » 8 _m w
WWtar o rRarararor
a & 5 % = = = » =
FAR SR SR T R

INSTRUMEKTATION =

o

Movable Incore Detectors

Sefsmic Instrumentation

Meteorological Instrumentation

Chlorine Detection Systems

fire Detection Instrumentation

Loose-Part Detection Instrumentation

Radicactive Liguid Effluent Monftoring Instrumentation (Note 3)
Redioactive Gaseous Effluent Monitoring Instrumentation

(STS REV - 5) (Note 3)

Turbine Overspeed Protection

VW WWwwWww w Wl ity w2

¢ »
et D D N D WM

-
L L G ) L) L W LD W
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- . N
R ) L ) L WO e W
. S WA N .

.

REACTOR COOLANT SYSTEM

2.1 RCS Safety Valves - Shutdown

5 Steam Generators (Note 4)

% Chemistry

9.2 Pressure/Tenperature Limits - Pressurizer
.10 RCS Structura) Intgerity (Note 4)

A1 Reactor Coolant System Vents (STS REV-5)

EMERGENCY COPE COOLING SYSTEMS

w W W wis s L w
P R R

N

4.2 keat Tracing
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W-TABLE 2 (Continued)

LC0
.6 CONTAINMENT SYSTEMS
€.1.2 Containment Leakage (Note 5)
6.1.7 Contatnment Structura) lnte?rity (Note 2)
6.1.6 Shield Building Structural Integrity (lIce Condenser) (Note 2)
6.4 Containment lsolation Valves (response times) (Note 2)
6.5.1 Steam Jet Air Ejector (Sub-ATM Containment)
6.5.2 Mechanical Vacuum Pumps (SUB-ATM. Containment)
.6.5.3 Hydroden Purge Cleanup System
6.7.2 lce Bed Temperature Monftoring System (Ice Condenser)
6.7.4 Inlet Door Position Monitoring System (Ice Condenser)
6.8.3 shield Building Structura) Integrity (Dual)

PLANT SYSTEMS

~4

Steam Generators Pressure/Temperature Limitation
Flood Protection (Optional)

Snubbers .

Sealed Source Contamination

Fire Suppression Water System

Spray and/or Sprinkler Systems

€02 Systems

Halon Systems

Fire Kose Stations

Yard Fire Hydrants and Hydrant Hose Houses
Fire Rated ‘ssemblies

Area Temperature Monitoring

ELECTRICAL POWER SYSTEMS

wNH.—-o—owHMo
a » 5 & » B
U DL P e

a-n

T T e e B e R e B B
o B B i ok el
P Pk Pkt Bt ek et 3t A AD OO PO

- -

£.C. Circuits Inside Primary Containment (STS REV-5)
Containment Penetration Conductor Overcurrent
Protective Devices

botor-Operated Valves Thermal Overload Protection
and Bypass Devices

REFUELING OPERATIONS

LR

o L w WWwWwwWwwisLwisww w WWwWwww LW ww e
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L

e ] o & o«
N p e

o>
3

5 Communications
.6 Manipulator Crane
7 Crane Travel - Spent Fuel Storage Pool

3.10 SPECIAL TEST EXCEPTIONS (Note 6)
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W-TABLE 2 (Continued)

L0

311 RADIOACTIVE EFFLUENTS (Note 3)

3.11.1.1 Liquid Effluents Concentration (STS REV-5)

1l b Bl 59 Dose (STS REV-5)

3.11.1.3 Liguic Radwaste Treatmert Svstem (STS REV-S)
3.11.1.4 iquid Holdup Tanks (STS REV-5)

3.11.2.1 Dose Rate (STS REV-5)

3.11.2.2 Dose - Noble Gases (STS REV-5)

p B 0 Dose 1-131, 1-133, Tritium and Radicactive Material

1n Particulate Form

3.11.2.4 Gaseous Radwaste Treatment (STS REV-5)
3.11.2.5 Explosive Gas Mixture (STS REV-5)

3.11.2.6 Gas Storage Tanks

3.11.3 Sol1d Radioactive Waste (STS REV-5)

3.11.4 Total Dose (STS‘ REY-5)

3.32 RADIOLOGICAL ENVIROQMEN' . MONITORING (Note 3)
3.12.1 Mon1tor1n8 Program (STS REV-5)

3128 Land Use Census (STS REV-5)

2.12.3 Interlaboratory Comparison Program (STS REV-S)
hotes

_ LCOs listed in this table may be relocated contingent upon NRC staff

epproval of the location of and controls over relocated requirements.

. This LCO may be removed from the STS. However, 1f the associated Surveillance

Requirement(s) 1s necessary to meet the OPERABILITY requirements for a retained
LCO, the Surveillance Requirement(s) should be relocated to the retaired LCO,

. The staff 1s pursuing alternative approaches which would allow relocation

of some of these LCOs on 2 schedule consistent with the schedule for develop-
ment of the new STS. The staff is 2lso initiating rulemaking to delete the
requirement that RETS be included in Technical Specifications.

. This LCO may be relocated out of Technical Specifications. However, the

associated Surveillance Rzquirement(s) must be relocated to Technical
Specification Section 4.0, Surveillance Requirements.

., This LCD may be relocated. However, Pa, La, Ld and Lt must be either retained

in TS or in the Bases of the appropriate containment LCC.

. Special Test exceptions 3.10.1 thr0u$h 3.10.4 may be included with corresponding

LCOs which are reraining in Technical Specifications. Special Test Exception

3.10.5 may be relocated outside of Technical Specifications along with LCO
3.1.3.3.




APPENDIX C

RESULTS OF THE NRC STAFF REVIEW
COMBUSTION ENQ&NE(RING OWNERS GROUP'S SUBMITTAL
RETENTION AND RELOCATION OF SPECIFIC TECHNICAL SPECIFICATIONS



APPENDIX C

TABLE 1

et et

LCOs YO BE RETAINED 1IN COMBUSTION ENGINEERING

.

LCO CRITERIA
3.1 REACTIVITY CONTROL SYSTEMS

3.1.1.1 Shutdown Margin --Tcold. 3 210F iNote 1) 2
P Shutdown Margin - Tcold. € 210F (Note 1) 2
3:1.1.3 Moderator Temperature Coefficient 2
3.1.1.4 ¥inimum Temperature for Criticality ?
3.1.3.1 CEA Position . 2483
3.1.3.5 Shutdown CEA Intertion Limit 2
3.1.3.6 Regulating CEA Insertion Limits 2
3:.3.3,7 Part Length CEA Insertion Limits 2
3.2 POWER DISTRIBUTION LIMITS

3.2.1 Linear Heat Rate 2
3.4.2 Planar Radial Peaking Factors--Fxy 2
3.2.3 Azimuthal Power Tilt -~ Tq 2
3.2.4 DNBR Margin 2
3.2.8 RCS Flow Rate 2
3.2.6 Reactor Coolant Cold Leg Temperature 2
3.2:7 Axial Shape Index Z
3.2.8 Pressurizer Pressure 2
3.3 INSTRUMENTATION

3.3.1 Reactor Protective Instrumentation (Note 2) 3
3.3.2 ESFAS Instrumentation (Note 2) 3
3.3.3.1 Radiation Monitoring Instrumentation (Notes 2 & 3) 3
3.3.3.% Remote Shutdown System (Notes 2 & &) Risk
3.3.3.6 Post-Accident Monitoring Instrumentation 3
3.4 REACTOR COOLANT SYSTEM

3.4,1.1 Startup and Power Oreration 283
3.4.1.2 Hot Standby 2583
3.4.1.3 Hot Shutdow: 2483
3.6.1.4.1 Cold Shutdown - Loops filled 283
3.4.1.4.2. Cold Shutdrae - Loops not filled ¢t 43

C-1
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CE-TABLE 1 (Continued)

CRITERIA

Safety Valves - Operating
Pressurizer

Relief Valve (PORY Only)

Leakage Detection Systems
Operational Leakage

Cpecific Activity

keactor Coolant System

Overpressure Protection Systems-LTOP

EMERGENCY CORE COOLING SYSTEMS (ECCS)

Safety Injection Tanks

ECCS Subsystems -- 1. 1d. > 350F
ECCS Subsystems -- Tcold, < 350F
Refueling Water:Tank

CONTAINMENT SYSTEMS-

Containment Integrity

Containment Afr Locks

Internal Pressure

Air Yemperature

Containment Ventilation System (Optional)
Containment Spray System

Spray Additive System (Optional)

Contaimment Cooling System (Optional)

lcdine Cleanup System (Optional)

Containment Isolation Valves

Hydrogen Monitors (Note §)

Electric Mydrogen Combiners (Note 5)
Hydrogen Mixing System

Penetration Room Exhaust Afr Cleanup System (Optional)
Vacuum Relief Valves (Optional)

Shield Building Air Cleanup System (Optional)

PLANT SYSTEMS

Safety Valves

puxiliary Feedwater System
Condensate Storage Tank
Activity

Main Steam Isolatfon Valves

N RO RS L LD N W
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" CE-TABLE 1 (Continued)

LCO CRITERIA
3.7.3 Component Cooling Water System 3
3.7.4 Service dater System 3
3.7.5 Ultimate Heat Sink 3
B 9 fssential Chilled Water System 3
.79 ECCS Pump Room Air Exhaust Cleanup System (Optional) 3
3. ELECTRICAL POWER SYSTEMS
3.8.1.1 A.C, Sources - Operating 3
3.8.1.2 A.C. Sources - Shutdown 3
3.8.2:1 D.C. Sources - Operating 3
3.8.2.2 D.C. Sources - Shutdown 3
3.8.3.1 Onsite Power Distribution Sources - Operating 3
3.8.3.2 Onsite Power 01!tr1but1on Sources - Shutdown 3
3.9 REFUELING OPERATIONS
3.9.1 Boron Concentration 2
3:5.2 Instrumentation 3
3.9.3 Decay Time 2
3.9.4 Containment Building Penetrations 3
3.9.8.1 Shutdown Cooling and Coolant Circulation -

High Water Leve 2
3.9.8.2 Shytdown Cooling and Coolant Circulation -

Low Water Level 2
2.9.9 Containment Purge Valve Isolation System 3
3.9.10 water Level-Reactor Vessel Py
3.8.11 water Level-Storage Pool 2
3.9.12 Fuel Building Adir Cleanup System 3
Notes:

1. Reguired for Modes 3 through 5. May be relocated for Modes 1 and 2.

2. LCOs for this system should be retained in STS. The Policy Statement
Criteria should not be used to relocate specific trip functions, channels,
or instruments within these LCOs.

3. The staff is pursuing alternative approaches which would allow relocation
of some of these LCOS on a schedule consistent with the schedule for develop-
ment of the new STS. The staff {s also initiating rulemaking to delete the
requirement that RETS be included in Technical Specifications.

4. Because fires (e1ther inside or outside the control room) can be a significant
contributor to the core melt frequency and because the uncertainties with fire
initiation frequency can be significant, the staff beliaves that this LCC
should be retained in the STS at this time. The staff will consider relocatior
of Remote Shutdown Instrumentation on a plantespecific basis.

5. This LCO will be considered for relocaticn to 2 licensee-controlled documert
on a plant-specific basis.

C-3



—
o
(=

w
P

. s *» & .
W WM PR RN
5 % A %R P RE B R_A

S WO I N B WM

Wi W W W Wi W W tats
B W T U, e e ok
St Bt B Bk Gk P 3 ek b ek B
. - - . N

-

. - - .
EN N R = L ) 0 G WD O W W I
et WD 00 S B RO

- - -~ - -
B G L L L W L) WS
. s ® o = @
-0

.

. . .
P e Lol
e

o

L L LD L L LI (2% Wt W W W W Lo
. o . & ® . - . « s 0w = .
=~

L e e e ] o™ o
. . e
N

L L) L L e L s
> - & ® . = ™
o 0D U

. -

[NE SRR

TABLE 2 (Note 1)

COMBUSTION ENGINEERING STANDARD TECHNICAL SPECIFICATION

REACTIVITY CONTROL SYSTEMS

Flow Paths -- Shutdown

Flow Paths-Operating

Charging Pumps -- Shutdown

Charging Pumps-Operating

Boric Acid Makeup Pumps -~ Shutdown

Boric Acid Makeup Pumps-Operating

Borated water Source - Shutdown

Borated Water Sources - Operating

Pesition Indicator Channels-Operating (Note 2)
position Indicator Channels-Shutdown (Note 2)
CEA Drop Time (Note 2)

INSTRUMENTATION

Incore Detectors

Ceismic Instrumentation

Meteorological Instrumentation

Fire Detection Instrumentation

Chlorine Detection Systems

Loose Part Detection Instrumentation
Radioactive Liquid Effluent Monitor (Note 3)
R2dioactive Gaseous Effuent Monitor (Note 3)
Turbine Overspeed Protection

REACTOR COOLANT SYSTEM

Safety Valves-Shutdown

Relief Valves (Non PORV)

Steam Generators (Note 4)
Chemistry

Pressurizer Heatup/Cooldown Limits
Structural Integrity (Wote 4)
Reactor Coolant System Vents

CONTAIKMENT SYSTEMS

Cortainment Lezkage (Note §)

Containment Isolation Valve and Channel

Weld Pressure System

Containment Vessel Structural Integrity (Note 2)
H;ydrogen Purge Cleanup System

Shield Building Integrity

Shield Building Structural Integrity (Note 2)
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1.1,
¥
.11.1.
1.2,

.11.2.
.11.2.

Tt e et ek Bk

=gl e

F RS R
PO

R
(= WS I R PR

1
2
3

1
2

AU D> e

CE-TABLE 2 (Continued)

PLANT SYSTEMS

Steam Generator Pressure/Temperature Limitaiion
Flood Protection

Control Room Emergency Afr Cleanup System
Snubbers

Sealed Source Contamination

Fire Suppression Systems

Fire Suppression water System

Spray and/or Sprinkier Systems

C02 Systems

Halon Systems

Fire Hose Stations

Yard Fire Mydrapts and Hose Houses
Fire-Rated Assemblies

ELECTRICAL POWER SYSTEMS

Containment Penetration Conductor Overcurrent
Protection Device
Motor-Operated Valves-Thermal Overload Protection

REFUELING OPERATIONS

Communication
Manipulator Crane (Refueling Machine)
Crane Travel - Spent Fuel Pool Building

SPECIAL TEST EXCEPTIONS

Shutdown Margin (Note 6)

Group Height, Inserticn, and Power Dist. (Note 6)
Reactor Coolant Loops {Note 6)

CEA Position, Reg CEA Ins, and Cold Leg Temp. (Note 6)

RADIOACTIVE EFFLUENTS (Note 3)

{1quid Waste Discharge to Evap. Ponds -
Concentration

Liquid Waste Discharge to Evap. Ponds
Duse

Liquid Holdup Tanks

Gaseous Effluerts - Dose Rate

Gasecus Efflyents - Dose-Nchble Gases
Gaseous Effluents - Dose--1-131, 133, Tritium 8 Radionuclides
Gaseous Radwaste Treatment

Explosive Gas Mixture

Gas Storage Tanks

Solid Radicactive Waste

Total Dose

C-5
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CE-TABLE 2 (Continued)

2 RADIOLOGICAL ENVIRONMENTAL MONITCRING (Note 3)

2.1 Monitoring Program

2.2 Land “se Census
2.3 Irterlaboratory Compariscn Program

Notes:

1.

"~
.

o

Specifications listed in this table may be relocated contingent upon NRC
staff approval of the location of and controls over relocated requirements,

LY
This LCO may be removed froh the STS. However, 1f the associated Surveillance
Requirement(s) 1s necessary to meet the OPERABILITY requirements for & ret2ined
LCO, the Surveillance Requiremefit(s) should be relocated to the retained LCO.

The staff 4s pursuing alternative approaches which would allow relocation

of some of these LCOs on a schedule consistent with the schedule for develop-
mert of the new STS. The staff {s also initiating rulemaking to delete the
requirement that RETS be incluced in Technical Specifications,

. This LCO may be relocated out of Technical Specifications. However, the

pssociated Surveillance Reguirement(s) must be relocated to Technical Specification
section 4.0, Surveillance Requirements,

. This LCO may be relocated. However, P2, La, Ld, and Lt must be either retained

in TS or 4n the Bases of the appropriate containment LCC.

Special Test Exceptions mey be included with the corresponding LCOs.

C-6
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LCOs TO BE RETAINED IN GENERAL ELECTRIC

APPENDIX D

TABLE 1

i i

REPORT
1TEM

a0 0 SN

12
13
14

15
16

17
18

1%
21
27

REACTIVITY CONTROL SYSTEMS
Shutdown Margin

Control Rods

Control Rods Operability
Maximum Scram Times (BWR/6)
Average Scram Times
Fastest J-out-of-4 Scram
Times

Scram Accumulators

Contro! Rod Drive Coupling
Control Rod Pesition
Indication

Control Rod Drive Housing
Support

Control Rod Program Controls
Rod Worth Minimizer (BWR/2-5)
Control Rod Withdrawal (BWR/6)
Rod Pattern Control System
(BWR/6)

Rod Sequence Control Systems
Rod Block Monitor

Standba Ligquid Control System
Scram Discharge Volume Vent
and Drain Valves

POKER DISTRIBUTION LIMITS

Average Planar Linear Heat
Generation (APLHGR)

Minimum Critica) Power Ratio
(MCPR)

Linear Heat Gemeration Rate
(LMCR)

PLANT* CRITERIA

H,G6 2

H,66
GG

H

H

H,66
H,G6
H,66

w W W e L o W

H,GG

o
=
w wrw

H,66 Policy Statement(SBLC)
H 3

H,GG 2
H,G6 2
H,GG 2



I BWR-TABLE 1 (Continued)

REPORY
LCO ITEM PLANT CRITERIA
33 INSTRUMENTATICN
3.3.1 Reactor Protection System Instrumentaticn (Note 1)
3 Rverage Power Range Fonitors H,GG 3
(Avmg
24 }ntenmediate Range Monitors H,GG 3
1RM)
29 Vessel Pressure - High K,GG 3
26 Reactor Vessel Water H,GG 3
Level - Low (Level 3)
27 Reactor Yessel Water GG 3
Level - High (Level B)
28 MSIV Elosure H,GG 3
29 MSL Radiation = High H,G6 3
(RPS Inst:)
30 Drywell Pressure - High H,G6 3
k) SOV Water Level - High H,6G 3
32 TSY Closure H,6G 3
33 TCY Closure H,GG 3
34 Mode Switch H,GG 3
35 Manual Scram H,GG 3
3.3.2 Isolation Actuation
Instrumentation (Note 1)
Primary Containment Isolation
36 Reactor Vessel water K 3
Level - Low (Level 3)
37 Reactor Vessel Water W, 66 3
Level - Low (Level 2)
38 Reactor Vessel Water H,GG 3
Level - Low (Level 1)
39 Drywell Pressure - Hi?h H,GG 3
40 Containment and Drywell GG 3
yentilation Exhaust
Redfation - High High
M2ain Steam Line Isolation
41 Manual Inftiation GG 3
(Primary Containment)
42 Resctor Vessel MWater GG 3
Level - Low (Level 1)
43 Main Steam Line Radiation - H,6G 3
High (MSL1)
44 Ma‘n Steam Line Pressure - H,66 3
Low
45 Main Steam Line Flow - High H,66 143

D-2



REPORT

46
&7

48

49
50

51
52

53
54

55

56

§7
56
59
60

61

63
64

3

EWR-TABLE 1 (Continued)

Condenser Yacuum - Low
Main Steam Line Tunnel
Temperaiure - High

Main Steam Line Tunne)
Differential Temperature -
High

Manual Inftiation (MSL1)
Turbine Building Area
Temperature - High

Secondary Containment Isolation

Reacthr Butlding Exhaust
Radiation - High

Rezctor Yessel Water
Level - Low (Level 2)
Drywell Pressure - High
Refueling Floor Exhaust
Radiation - High

Fuel Handling Ares
Ventilation Exhaust
Padiation - Kigh High
Fue! Handling Area Pool
Sweep Exhaust Radiation -
High High

Reactor Water Cleanup System

Isolation

Manual Inftiation
(Secondary Containment)
Differential Flow - High
Differential Flow Timer
Equipment Area
Temperature - High
Equipment Area Differential
Temperature - High
Reactor Vessel Water

Level -~ (Level 2)

Main Steam Line Tunnel
Temperature - High

Main Steam Line Tunnel
Differential Temperature -
High

SLCS Infttation

D-3

PLANT CRITERIA

H,GG6 3
H,G66 183
6G 183
GG 3
H 183
H 3
H,GG 3
H,66 3
H 3
G6 3
GG 3
GG 3
H,66 183
66 2
H,66 183
H,GG6 143
H,GG 3
GG 183
GG 183

M,G6 Policy Staters~t (SBLC



66
67
68
€9
70

71

72

73
74

76

17
78

79
80
gl
el

83
go
86
87
88

BWR-TABLE 1 (Continued)

High Pressure Coolant
Injection System lsolation

Manual Initfation (RWCS)
HPC1 Steam Line Flow - High
HPC1 Steam Supply

Pressure - Low

HPC! Turbine Exhaust
Diaphragm Pressure - High
KPC1 Pipe Penetration Room
Temperature - High
Suppression Pool Area
Ambie{t Temperature -

High

Suppression Pool Ares
Differenttal Temperature -
High

Suppression Pool Area
Temperature Timer Relays
Emergency Area Cooler
Temperature - High

Logic Power Monitor

Reactor Core lsolation
Cooling System Isolation

RCIC Steam Line Flow - High
RCIC Steam Supply
Pressure - Low

RCIC Turbine Exhaust
Diaphragm Pressure - High
RCIC Equipment Area
Temperature - High
Suppression Pool Ares
Ambient Temperature - High
Suppression Pocl Area
Differential Temperature -
High

suppression Pool Area
Temperature Timer Relays
Lo?1c Power Monitor

RCIC Equipment Room
Differential Temperature -
High

Main Steam Line Tunnel
Temperature - High

Main Steam Line Tunnel
Differential Temperature -
High

D-4

PLANT CRITERIA

H,GG
H.GG Policy

H,6G Policy
H,66
K

GG
66

183

2483
1483

gt:tzment (RCIC)
Statemert (RCIC)
143
183
183

283
3

143
183
1¢2



3.3.3

REPORT
1TEM

g9
20
91

92

93
94

95

96
97

98
99

100
101
102
103
104
105
106

106A
107

108
109
110

BWR-TABLE 1 (Continued)

Main Steam Line Tunnel
Temperature Timer

RHR Equipment Room
Temperature - High

RHR Equipment Room
Differential Temperature -
High

KHR/RCIC Steam Line

Flow - High

RHR System lsolation

Manwa! Initiation (RCIC)
RHR Ehuipment Area
Temperature - High

RHR Equipment Room
Differential Temperature -
High

Reactor Vessel Water

Level - Low (Level 3)
Reactor Vessel (RHR Cut-In
permissive) Pressure =
High

Drywell Pressure - High
Manua) Initiation (RHR)

GG

GG
&G

GG

H.GG
H,6G Policy

86 Pollcy
GG

ECCS Actuation Instrumentation (Note 1)

RHR (LPC1/LPCS/Core Spray)

Reactor Vessel Water

Level - Low (Level 1)
Drywell Pressure - High
RHR Pump Time Delay

Manual Initiation

RHR (LPC1/LPCS/Core Spray)
Reactor Steam Dome
Pressure - Low

Reactor Vessel Shroud
Level - Low

Logic Power Monitor
Automatic Depressurization System
Control Power Monftor
Reactor Vessel Water Leve)
Low (Level 1)

Drywell Pressure - High
ADS Inftiation Timer

Low Water Leve)l Timer

D-5

H,GG
H,6G
H,G6
G6

H,GG

CRITERIA
3

183
143

183

143
183

3
Statement (RHR)

Statement (RHR)
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REFORT
1TEM

1
112
112A
1128
113
114
115
116
117
118

119
120

2l
122
123
126
106

125
126

127
128

129
130

EWR-TABLE 1 (Continued)

Reactor Vesse) Water Level
Low (Level 3)
LPCI/LPCS/Core Spray
Discharge Pressure - High
ADS Bypass Timer

High Pressure Core Spray
vanual Inhibit (ADS)
Manual Inftiation (ADS)
Prywell Pressure - High
Reactor Vessel Water Level
Low (Level 2)

Reactor Vessel Water Level
H1¥h Level 8)

CST Level ~ Low

Supp. Pool Water

Level - High

HPCI

Manual Inftiation (HPCS)
Drywell Pressure - High
Reactor Vessel Water
Level - Low (Level 2)
Reactor Yessel Water
Leve! - High (Level 8)
Condensate Storage Tank
Level - Low

Suppression Chamber Water
Level - High

Logic Power Monitor

ECCS Inst.

Loss of Power

Reactor Pressure - H1Eh
(Low Low Set Interlock)

Recirculation Pump Tidp
Actuation Instrumentation

EOC-RPT
ATNS-RPT

RCIC Instrumentation
Reactor Yessel Water
Level - Low (Level 2)

Reactor Vessel Water
Level - High (Level B)

D-6
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REPORT
1TEM

131
132
133

134
136
141

142~
150
153

154~
181
162

190
181
192
193
19¢
195

196
197
198
199
200

201A
202

203
204
205

206

BWR-TAKLE 1 (Continued)

CST Level - Low
Supp. Pool Mater Level - Kigh
Manual Initiation (RCIC)

Control Rod Withdrawal Block
Instrumentation

Rod Pattern Control System
RBM

Reactor Mode Switch
Shutdown Position

Monitoring Instrumentaticn

PLANT CRITERIA

H,66 Policy Statement (RCIC)
H,G6 3

GG 2

GG 3

¥ 3

GG 3

Radiation Monitoring Instrumentation (Notes 1 & 2)

Remote Shutdown Instrumentation

(Notes 1 & 3)
Accident Monitoring
Instrumentation
SRM

H,GG

H,66
H,GG

Plant Systems Actuation Instrumentation

Drywell Press (Cont. Spray)
Cont. Press (Cont. Spray)
water Level 1 (Cont. Spray)
Timers (Cont. Sprl{%

water Level & (FW/TT)

Drywell Pressure

(Supq. Pool Makeup System-5PMS)
Level 1 (SPMS)

Level 2 (SPMS)

Supp. Pool Level (SPMS)

Supp. Pool Makeup Timer (SPMS)
Manual Initiation (SPMS)

Neutron Flux Monitoring
Degraded Voltage
REACTOR COOLAKT SYSTEM
Recirculation Loops

Jet Pumps

1dle Recirculation Loop
Startup

Recirculation Loop Flow

D-7
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'  pwR-TABLE 1 (Continued)

REPORT
ITEM

207 Safety/Relief Valves
208 S/RV Low-Low Set

208 Leak Detection Systems

210 Dperational Leakage Limits

212 Specific Activity

213 Pressure/Temperature Limts
214 Reactor Steam Dome Pressure
215 MSIVs

217 RHR - Kot Shutdown

218 RHR = Cold Shutdown

EMERGENCY CORE COOLING SYSTEMS

219  HPCI *
220 ADS
221 Css
222 LPCI

223 Supp. Pool
224 ECCS - Operating
225 ECCS - Shutdown

CONTAINMENT SYSTEMS
Primary Containment

226 Cont. Integrity

228 Afr Locks

229 MSLIV-LCS

231 Structurs) !ntegrity

232 Cont. Internal Pressure
233 Cont, Air Temp

234 Containment Purge System

Drywel)

235 Drywell lnto;rity

236 Drywell Afr Temperature

237 Drywell Bypass Leakage

238 Drywell Air Locks

239 Drywell Structural Integrity
240 Drywell Internal Pressure
24 Drywell Vent and Purge

0-8

e
-
-

66 Policy Statement (RHR
GG Policy Statement (RHFE

o x EXXE

K,GG
H,66
H,66
H,G6

H,66

H,GG
H,G5
GG
GG
GG
GG

CRITERIA

3
3
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REPORT
1TEM

242
263
44
245
246
247
248
249

251

252
253
254
255
256

258
259
260
261
262
263
264

265

274

2N

I
BWR-TABLE 1 (Continued)

Depressurization Systems

Cont. Spray

Suppression Chamber (Pool)
Suppression Pool Makeup
Suppression Pool Cooling
Isolation Valves

Supp. Chamber - Drywell VB
RB - Supp. Chamber VB
Drywell Post LOCA VB

Secondary Containment

Seconﬁary Containment
Integrity,
Auto Isolation Dampers

Containment Atmosphere Control

SGTS

“2 Recombiner (Note 4)
Hz Fixing System
02 Conc.,

Hz Ignition System
PLANT SYSTEMS

RHR Service MWater
Standby Service Water
Plant Service Water
HPCS Service Water
Ultimate Feat Sink

Control Room Envircnmental
Control

Control Room Emergency Filter
RCIC

ELECTRICAL POWER SYSTEMS
Electric. )| Power Systems
(AC/DC Sources, On-Site
Distribution) (6 Sections)
Power Monitoring of KPS

MOV Thermal Overload
Protection

0-9

PLANT CRITERIA

GG 3
H,G6 283
GG 3
H,G6 3
H,GG 3
H 3
H 3
GG 3
H,66 3
H,66 3
H,66 3
H,66 3
H 3
H 3
66 3
H 3
66 3
H 3
GG 3
GG 3
H 3
GG 3

H,66 Policy Statement (RCI(

H,G6 3
H,66 3
66 3



BWR-TABLE 1 (Continued)

REPORT
LCO 1TEM PLANT CRITERIA
3.9 REFUELING OPERATIONS
3.9.1 278 Mode Switch H,G6 3
280 Instrumentation H,GG 2
5.9.3 281 Control Rod Position H,G6 2
3.9.4 282 Decay Time H,G6 2
3.9.% 283 Secondary Cont. - Refueling H 3
Floor
284 Secondary Cont. Isolation H 3
Dampers
28% Standby Gas Treatment System H 3
3.9.8 288 Crane Trave! Spent Fuel Pool H,GG 2
3.8.% 269 water Leve)! Reactor Vessel H,G6 2
220 water Level Spent Fuel Pool H,6G 2
292 Coolant Circulation - H,GG Policy Statement (RHR)
High Nater Level
293 Low Water Level GG Policy Statement (RHR)
3.11 RADIDACTIVE EFFLUENTS
3.11.2 307 Main Condenser H,GG 2
Notes:

1. LCOs for these systems should be retained in STS, The Policy Statement

criteria should not be used to relocate specific trip functions, channels
or instrument within these LCOs.

. The staff is pursuing alternative approacihes which would allow relocation

of some of these LCOs on a schedule consistent with the schedule for develop-
ment of the new STS. The staff is also initisting rulemaking to delete the
requirement that RETS be included in Techrical Specifications.

_ Because fires (either inside or outside the control room) can be & significant

contributor to the core melt frequency and because the uncertainties with fire
fnitiation frequency can be significant, the staff believes that this LCO should
be retained 1n the STS at this time, The staff will consider relocation of
Remote Shutdown lnstrumentaiton on a plant-specific basis.

. This LCO will be considerea for relocation to @ 1icensee-controlled document

on a plant-specific basis.

D-10
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& r

75
84

135
137
138
138
140

151
152
183
184

186
ie7
188

189

201

211
216

227

BMR-TABLE 2 (Note 1)

GENERAL ELECTRIC STANDARD TECHNICAL SPECIFICATION
[T0s WHILH MEY BT FELCCATED

PLANT
REACTIVITY CONTROL SYSTEMS
Reactivity Anowaly (Note 2) H,G6
Maximum Scram Times (7 Sec) H
INSTRUMENTATION
Isolation Actuation Instrumentation
Drywel) Pressure - High (KPC1) K
Drywell Pressure - High (RCIC) H,66

Control Rod Withdrawal Block Instrumentation

APRM H,66
SRM H
1RM H,GG
SOV Water Leve) H,66
Reactor Coolant System GG

Recirculation Flow-Upscale

Monitoring Instrumentation

Seismic Monitors H,G6
Meteorological Inst. 66
TiP H,66
Main Control Room b

Environmental System

(Chlorine and Ammonia)

Detection System

Fire Protection GG
Loose-Parts GG
Radioactive Liquid Effluent (Note 3) H,GG
Monitoring Instrumentation

Radioactive Gaseous Effluent (Note 3) H,GG
Monitoring Instrumentation

Turbine Overspeed Protection H,GG
REACTOR COOLANT SYSTEM

Chemistry H,66
Structural Integrity (Note 4) H,66

CONTAINMENT SYSTEMS
Containment Leakage (hcte 5) H,6C

D-11
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230
257

266
267
268

269
270
27

272
273

275
276

286
287

291
294

295

296
097
298
299

200
301

302

303
304

BWR-TABLE 2 (Continued)

Feedwater Leakage Control
Combustible Gas Control
Purge System

PLANT SYSTEMS

Snubbers

Sealed Source Contamination
Fire Suppression Systems

(6 Sections)

Fire Rated Assemblies

Area Temp Monitoring
Settlement of Class 1
Structure

Spent Fuel Pool Temp
Flood Protection

ELECTRICAL POWER SYSTEMS

AC Circuits Inside Containment
Overcurrent Protection Devices

REFUELING OPERATIONS

Communications

Refueling Equipment

(3 Sections)

Control Rod Removal (2 Sections)
Hor{izontal Fuel Transfer

System

SPECIAL TEST EXCEPTIONS (Note 6)
RAUIOACTIVE EFFLUENTS (Note 3)

Liquid Effluents
Liguid Effluents Dose
Liguid Waste Treatment
Liquid Holdup Tanks

Gaseous Effluent Dose Rate
Gaseous Effluent Dose -
Noble Gases

Gaseous Effluent Dose -
Other than Noble Gas
Gaseous Radwaste Treptment
Tota) Dose

D-12
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BWR-TABLE 2 (Continued)

REPORT

LCO ITEM PLANT

308 Vertilation Exhaust GG

Treatment System

306 Explosive Gas Mixture H,GG
2.1%.9 308 Splid Radwaste System H,G6
3.1¢ RADIOLOGICAL ENVIRONMENTAL MONITORING (Note 3)

309 Environmental Monitoring K,GG

(3 Sections)

Notes:
. »
1. LCOs 1isted in this table ndy be relocated to other licensee-controlled
document contingent upon NRC staff approval of the location of and controls
over relocated requirements., -~

7. This LCO may be removed from the STS. However, 1f the associated Surveillance
Requirement(s) 1s necessary to meet the OPERABILITY requirements for a retained
LCO, the Surveillance Requirement(s) should be relocated to the retained LCO,

3, The staff 15 pursuing alternative approaches which would allow relocatien
of some of these LCOs on a schedule consistent with the schedule for develop-
ment of the new STS. The staff 1s also {nitisting rulemaking to delete the
requirement that RETS be included in Techrical Specifications,

4. This LCO may be relocated out of Technical Specification. However, the
essociated Survedillance Requirement(s) must be relocated to Technical Specification
Section 4.0, Surveillance Requirements,

5. This LCO may be relocated, however, Pa, La, Ld and Lt must be either
retained in TS or in the Buses of the apprepriate containment LCO.

6. Special Yest Exceptions may be included with the corresponding LCOs.

D-13
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October 26, 1988 (Information) SECY-88-304
For: The Commissioners
From: Victor Stello, Jr,

Executive Director for Operations
Subject: STAFF ACTIONS TO REDUCE TESTING AT POWER
Purpose: To inform the Commissioners of staff actions

to reduce testing during power operation.
Background: By a staff requirements memorandum dated February 25, 1988, the

Commission requested that the staff investigate the pros and cons

0i continuing to require surveillance and testing of equipment

while the plant is at power and inform the Commission of any
proposed modifications of the present requirements. In a subsequent
June 20, 1988 Commission briefing on the status of the Technical
Specifications Improvement Program the staff described some of

its ongoing work in this area, Following that briefing the staff .
received another staff requirements memorandum dated July 6, 1988
requesting that a Commission paper on the results of continuing
staff actions to renuce testing during power operation be provided
by October 17, 1988.

Discussion: ldentifying and eliminating unnecescary testing in general, and
b i at power in particular, has long been an important objective of

the staff. Beginning in 1983 with the publishing of NUREG-1024,
"Technical Specifications -- Enhancing the Safety Impact,” the
staff initiated a program to develop analytical methods to
support the implementation of changes in required surveillan-e
intervals for testing safety-related equipment. This program
was conducted by the Office of Nuclear Regulatory Research and
was titled Procedures for Evaluating Technical Specifications
(PETS). The effort to actually implement changes to
surveillance requirements has been integrated into the current

Contact:
Edward J. Butcher, NRR
49-21183
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Technical Specifications Improvement Program associated with the
Interim Commission Policy Statement on Technical Specifications
Improvement issued in February 1987,

The early focus of this work has been on extending surveillance
intervals for safety-related instrumentation. So far the staff

has approved three topical reports which propose reduced surveil-
lance testing of reactor protection system instrumentation, one

for Westinghouse-designed pressurized water reactors and two for
General Electric-designed boiling water reactors. The staff
reviews of six more reports from all four reactor vendors proposing
to reduce surveillance testing on reactor protection systems (RPS),
engineered safety feature actuation systems (ESFAS), Emergency
Core Cooling Systems (ECCS) and BWR isolation instrumentation
common to RPS and ECCS are scheduled for completion this fall,

This will complete staff review of all industry proposals currently
submitted to the staff for review which cover virtually all

on-line testing of safety-related actuation instrumentation for
major systems. Overall, when fully implemented, these changes

will result in a factor of three reduction in the number of tests
of these systems. The work of the PETS program was an important
factor in enabling the staff to approve these changes at this time.

Other More Recent Staff Initiatives

In addition to the instrumentation work discussed above, the

staff has recently broadened its efforts in this area to include
major mechanical equipment and systems and to explore methods to
give greater consideration to the effectiveness of maintenance
programs in establishing test frequency requirements. This work
was started in June of this year when NRR initiated a short-term
study (approximately 120 days) of Technical Specifications testing
requirements., The focus i1s on changes that can be implemented in
a relatively short period of time and justified primarily on the
basis of engineering judgment and existing or new short-term studies
of actual failure rate data, as opposed to the more rigorous and
time consuming PRA based analysis used to evaluate the changes in
testing requirements approved for safety-related instrumentation.

The study began with a comprehensive line-by-line review of all
of the testing requirements in the Technica) Specifications to
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identify potential candidates for change. Specifications which
met one or more of the following four criteria were selected
for further study:

(1) The surveillance is a burden on plant
personnel because the time required is not
justified by the safety significance of
the requirement.

{2) The surveillance could lead to a plant
transient,

(3) The surveillance results in unnecessary _
wear to equipment.

(4) The surveillance results in exposing
plant personnel to radiation levels that are
not justified by the safety significance of
the requirement.

An important part of the study was staff visits to five nuclear
power plants to obtain information from reactor operations,
maintenance, engineering, chemistry, planning, and testing
personnel on which Technical Specifications surveillance
requirements meet one or more of the four criteria ysed for the
study. The sites visited were Crystal River Nuclear Plant,

Unit 3; San Onofre Nuclear Generating Station, Units 1, 2, and 3;
Catawba Nuclear Station, Units 1 and 2; North Anna Power Station,
Units 1 and 2; and La Salle County Station, Units 1 and 2.

The study also made use of the work done as part of the NRC

Nuclear Plant Aging Research (NPAR) program (NUREG-1144, Revision 1).
The reports on various systems and components prepared under this
program gave insight into the rate of failure of specific systems

and components and also into the causes of the failures. This
information was used to assess whether more testing is be’‘ng done
than could be justified based on the failure rates of equipment.

Findings

The technical work of the study is essentially complete and the
results are being documented in a comprehensive report to be
issued this month for peer review. Some of the more important
gereral findings are summarized below. Examples of the specific
recnmmendations that are under peer review are listed in the
enclosed table. This list is not complete and it is likely that
the peer review process will resuilt in refinement to the specific
recommendations,
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A large number of surveillance tests are required by the
Technical Specifications., For example, the licensee for
Limerick provided the following information on the total number
of surveillances done on an annual basis. For 1986, with no
refueling outage, 14,888 surveillances were performed. For
1987, with a refueling outage, 17,540 surveillances were
performed. Approximately 98% of these were required by the
Technical Specifications, the other 2% were required by other
agreements between the licensee and the NRC.

A simple averaging yields over 40 tests per day for the year
with no refueling outage.

The surveillance tests required by Technical Specifications
which are the most frequent causes of reactor trips are:

RPS Testing (PWR, BWR)

Turbine Valve Testing (PWR, BWR)

Control Rod Movement Testing (PWR)

Main Steam Isolation Valve Surveillance Testing (PWR, BWR)
Reactor Trip Breaker Testing (PWR)

Nuclear Excore Instrumentation Testing (PWR)

The surveillance tests required by Technical Specifications
which cause the most significant equipment wear are:

Auxiliary Feedwater Pump Testing and other safety-related
pump testing in which a recirculation line is inadequately
sized (PWR)

Emergency Diesel Generator Testing

Two programs directed by the Office of Nuclear Regulatory
Research (RES) are studying ways to improve the testing of
emergency diesel generators. These programs are Generic
Issue B-56, "Diesel Reliability" and the Nuclear Plant Aging
Research (NPAR) program. Generic lssue B-56 is scheduled
for completion in June 1989, It will provide the staff with
the capability to review licensee reliability programs to
assure that diesel generator relfability meets the goals of
the Station Blackout rule, 10 CFR 50.63, with the least
adverse effect on the diesel generators.

The surveillance tests which result in the most significant
radiation dose to plant personnel are:

Containment Purge and Exhaust Isolation Valve Leak Testing (PWRs)
Waste Gas Storage Tank Surveillance
Walkdowns to Verify Valve Position
Snubber Inspections
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0 Surveillance and inservice testing account for approximately
20% of the annual cumulative radiation dose at a reactor.
Maintenance is the largest contributor to cumulative dose.

0 Improving preventive maintenance programs is an important
element in reducing testing at power. A review of licensee
event reports and other data shows that many of the failures
found from testing are due to dirt or impurities in fluid
systems, bent or broken parts, loose parts, etc., which should
have been corrected before they resulted in failure. Sur-
veillance testing can only identify that a piece of equipment
is in an inoperable condition so that the time it is inoperable
can pe limited; preventive maintenance, however, can limit
the number of failures that occur. In this way, improved
preventive maintenance can make a greater contribution to
reactor safety than is being made by surveillance testing.

Implementation Schedule

As noted above, some of the proposed reductions in surveillance
testing for RPS and ESFAS instrumentation have already been
approved with the remainder scheduled for approval before the
end of the year, Individual licensees are expected to begin to
submit the license amendment applications necessary to implement
these changes early next year, . It is possible that they could
be fully implemented by the end of 1989, The implementation of
these changes will result in a reduction in the frequency of
tests which have been identified as being major causes of
testing-induced reactor trips and thereby improve safety.

With respect to changes in testing requirements for major mechanica)
equipment and systems, the staff expects to complete its peer review
of specific recommendations by the end of 1988. The actual
implementation of the approved changes will be integrated with

the implementation of the overall Technical Specifications
Improvemert Program through individual plant conversions to the

new Standard Technical Specifications or individua! license
amendments, The implementation process and schedule for these

types of changes at any specific plant will be based on the most
cost effective use of available staff resources recognizing that,
while important, they do not have the same safety significance as
the chrnges proposed for RPS and ESFAS instrumentation.



Longer Term Activities

Based on the work that has been done to date the staff is
studying the feasibility of a longer term effort with the
objective of developing an entirely new approach to establishing
test frequencies based on actual failure rate experience and
preventive maintenance activities., Conceptually the approach
would be to set minimum test intervals and reliability goals for
systems and equipment and allow licensees the flexibility to
increase these intervals as part of an integrated maintenance
and testing program using actual failure rate history to verify
that the reliability goals are being met. We understand that a
similar concept is being used in Canada today. The ultimate
objective would be to eliminate all testing at power for any
equipment where acceptable reliability can be achieved without
such testing.

A detailed schedule and milestones for this effort have not
been worked out. The staff has, however, met with various
industry groups and individual utilities that are pursuing
programs in this area. In July of this year the staff visited
the San Onofre site and met with corporate engineers and site
operation and maintenance staff who are developing a program
which shares many of the objectives we have established for a
reliability-based integrated maintenance and surveillance
program. One optien for continuing this work, which is under
active consideration, would be for the staff to work with an
individual licensee or group of licensees to develop a pilot
program to serve as a model for all plants.

The staff believes that additional work in this area could be an
important first step in developing a fully integrated risk and
reliability based approach to Technical Specifications.

Summary Of in summary, a review of operating events caused by surveillance
Conclusions: testing shows that the large majority are caused by problems
arising from surveillance on RPS and ESFAS instrumentation.
However, the actual number of reactor trips related to such testing
is not high. It is currently less than one per plant per year,

The staff approval of the industry's proposals to increase the
surveillance testing intervals for this instrumentation should,

by reducing the test frequency, reduce these types of reactor
trips, engineered safety features actuations, and other transients.
The staff is prepared to begin to receive license amendment
requests to implement these changes immediately with a goal of

full implementation by the end of 1989. However, the actua)

rate at which changes are implemented will depend upon the

extent to which individual licensees elect to participate in

this voluntary program,
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The impiementation of the work on Technical Specifications
surveillance testing of major mechaiiical equipment and systems
will not have a large effect on reducing transients since trips
due to surveillance testing make up only a smail fraction of the
total number of trips. Implementation of the recommendations of
this work, along with the implementation of the reduction in RPS
and ESFAS testing propused in the owners groups topical reports
is, however, expected to substantially reduce the number of
transients ‘caus2d by testing., This will result in an increase

in reactor safety. The reduction in testing will also increase
the performarce and availability of safety-related equipment,
resulting in greater reactor saftety, A reduction in the Technical
Specifications~related workload will result in utility technicians
and enginears having more time available for other work more
important to safety such as preventive maintenance.

And finally, the staff intends to continue to pursue work in
developing a fully integrated risk and reliability based approach

to technical specifications with the ultimate objective of eliminating
a1l testing at power or any equipment where acceptable reliability
can be achieved without such testing,

The staff plans to place a copy of this Information Paper in the
Public Document Room.- We will continue to keep the Commission
informed ot the resuits of this effort as they develop.

./;éltfi//gépﬂ :

Victor SteTTo, |
txecutive Director
for Operations

Enclosure:
As stated
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Table

Examples of recommended changes to surveillance reguirements undergoing peer review

TS5 surveillance requirement

Recommended change

REACTIVITY CONTROL SYSTEMS

Control rod movement testing
(P¥R)

Standby liquid control system
pump test monthly (3WR)

Reactor trip test to verify
operability of scram discharge
volume vent and drain valves,
Requirea once every 18 months.
(BWR)

INSTRUMENTAT I ON

In core :tector surveillance
dene weekly on CE plants and
7 days prior to use for B&W
plants (PWR)

Turbine overspeed protection:
Turbine valves cycled once per
7 days. Direct observation of
turbine valve cycling required
every 31 days (PWR, EWR)

REACTOR COOLANT SYSTEM

Leak test RCS isolation valves
if in cold shutdown for more
than 72 hours if not leak tested
in last 9 months (PWR)

Check capacity of pressurizer
heaters (PWR)

Demonstrate emergency power
supply to pressurizer heaters
is operable (done every 18
months) (PWR)

Change to quarterly from every 31
days

Chan§e surveillance test interval
(ST1) to quarterly

Delete requirement

Change CE surveillance
requirement to B&W surveillance
rejuirement.

Change all turbine valve testing
to quarterly if turbine vendor
agrees.

Change 72 hours to 7 days.

Change frequency to refueling
intervals from every 92 days.

Retain for those plants where
power is not from vital bus.
Otherwise delete.



Table (Continued)

TS surveillance requirement

Recommended change

EMERGENCY CORE COOLING SYSTEM

Verify boron concentration in
accumulator after makeup and
every 31 days (PWR)

At least every 31 days, check
for air in ECCS (PWR)

Do analog channel operational
test on accumulator level ana
pressure instrumentation (PWR)

CONTAINMENT

Check areas entered in contain-
ment for loose debris after
each entry (PWR)

Hydrogen recombiner (PWR, BWR)

Test containment spray nozzles
for obstructions every & years
(PWR)

Verify operability of ice
condenser doors (PWR)

Chemical analysis of concen-
tration of sodium
tetraborate and pH of ice
(PWR)

Change to delete boron concentra-
tration check 1f makeup from
normal source (RWST).

Change to after integrated leak
rate test (ILRT) or maintenance
on system after initial check
each cycle.

Change -to quarterly from 31 days.

Change to only once on last entry
when successive entries are made,

Change surveillance test to
refueling intervals, Presently
every 6 months,

Extend to 10 years but require
test at first refueling.

Change to 18-month refueling out-
age for all doors rather than 25%
each quarter (approved for McGuire,
Catawba),

Change analysis to refueling
outage (presently every 9 months)



Table (Continued)

TS surveillance requirement

Recommended change

PLANT_SYSTEMS

AFW pump surveillance test (PWR)

Verify that control room tem-
perature is less than specified
value (typically greater than
100°F) {PWR, BWR)

ELECTRICAL SYSTEMS

Diesel generator testing
(PWR, BWR)

Change from monthly to quarterly.

Delete or revise requirement.

The testing for the diesel generators
should be based on reliability
concepts, A reliability goal

should be selected, and a program
established (such as that in
NUREG/CR-5078 developed for

Generic Issue B-56) which will
establish a testing plan to

assure that the reliability goal

is met.



':' ENCLOSURE 4

X el O e ——
J{ , 5,
s o s
- "
g &
N
TR
October 29, 1990 (Information) SECY-90-366
For: The Commissioners
From: James M. Taylor
Executive Director for Operations
Subject: FEPORT ON THE STATUS OF THE TECHNICAL SPECIFICATIONS
IMPROVEMENT PROGFAM
Purpose: To provide the Ccamissior with an update on the current status
of the Technical Specifications Improvement Program.
Summary: The staff has previously briefed the Commission on the status

of the Technicel Specifizations Inprovement Program. At the last
briefing the staff tol¢ the Commission that it expected the new
standard techn’cal specifications to be completed by Apr{l 1990,
Several unanticipated problems hzve preventec the industry and
the staff from meetirg this schecule: (1) The rumber of changes
proposed by the industry was greater than anticipeted, and (2? &
' very large and time-cornsuming word processing and editing effort
has been required.

The staff expects to complete the “zvelopment of the new standard {
technical specifications and present the resuits to ACRS before /
the end of 1990. A complete draft will be ready in November

1590. A review and approval process will then take several more

months to complete The staff now expects to complete vork on

the new standard technical specifications in spring 199i. The

staff and the industry groups (the owners groups and NUMARC) are

211 giving high priority to completion of the new ftandard

Technical Specificetions.

Packground: Eecause the Technical Specifications Improvement Program 1s a
major NRC initiative, the staff hes briefed the Commissior
severs] times on the status of this progrem. This paper provides
yet another update on the staff and the industry effort to bring
this program to fruition.

Cn February €, 1987, the Commission issued the interim Policy
Statement on technical specifications improvement. This document
served as the basis for identifying improvements to be made to
the existing standard technical specifications (sTS). 1t

CONTACT: PRichard M. Lobel, 0TSB, KPP
x211BR% NOTE: TO BE MADE PUBLICLY AVAILABLE

IN 10 WORKING DAYS FROM THE
GNP SRR DATE OF THIS PAPER
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specified criteria to be used to decide which requirements were
to be retained in the technica) specificatiors and which require-
nents were to be relocated to licensee-controllec documents, It
al1so callea four a strong program to implement 10 CFR EC.59
requirements for those items relocated fron the technicel
specifications. Using these criteria, on May 9, 19€8, after
discussiuns with the industry, the staff iscued letters to the
cwners groups listing those specifications to be relocated frum
the STS ard those to rencin. Based or the guidance of these
letters, the cwners groups prepared &nd submitted to the staff
proposec new STS, These proposec rew STS not crly reflected the
policy of relocating recuirements that did not reet the criteria
of the interim Policy Stitement but &lso were written in an
frprovea formet from a hunen factors viewpoint. In addition,
the owners groups' submittals ccortained numerous substantive
techrice] changes that were not part of the original plan for
the Technical Specificaticns Improverent Progran,

Throughout this process, the statf Lriefed the Cormissicr
several tines. At the most recent briefiny, on June 2, 1989,
the staff gave the Commission the dates for each owrers groug
submittal and the date the staff znticipated producing the
safety evaluation report (SEP) for each submittal. The safety
evaluetions for the new standerd technicel snecificitions were
tc be issued ro later than spring 1990.

Since the June 2, 1989, briefing, the staff revised the urfginal’
schecule.

This pcﬁer provides the Commission with the current status of
the Techrical Specifications Improvement Program, aré in particuler,
the progress rede to date and the current schedule for completion.

The staff now plans to complete its review of the five sets of
new STS in the spring of 1991. A complete draft for each set
will be ready in November 1950. This has been a major staff
effort. There are currently 15 menbers in the Technical Specifi-
cations Branch, one senior reactor operator instructor (&
foreign-assigree working with the branch), approximately 20
teckriical experts in other branches (on & part-time bésis), and
approximately 10 contractors working on the review.

The staff has reviewed approximately 4,100 proposed changes tc
the techrical specifications, held approximately 90 meetings
with the owners groups to discuss these chinges, and is row
preparing approximately 12,000 pages of written text which will
comprise the § sets of the new STS. A runber of these pages are
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changed and have requirec retyping several tites as a result of

continuing discussions betweer the staff and the owners groups.

The staff, through contractors, is doing all the word processing
and editorial work as well as the technical review.

The staff evaluzted operator acceptance of the new $TS at the

NRC Technicé) Trainirg Center sismulator in Chattanooga. (The
operators enthusiastically accepted the new STS). The staff
also performed 1ts own major review of surveillances required by
the technical specifications. The results of thic Study are
incorporated in the new STS 2rd will also Le issued to the
industry as a lire-item improvement. As & parallel effort,

és directed by the Commission, the staff is developing guicdelines
for reviews conducted by licensees under 10 CFP 50.59. Following
the NRC staff review, the industry issued a report (NSAC-125)
which provides guidance on the performance of reviews required

by 10 CFR 50.£9. Workinc with the ircustry, members of the
Technical fpecificaticns Branch briefed all five regions on the
work done to date or these 10 CFR 50.59 guidelines.

The staff has also completed 1ts review of all limiting conditions
for operatfon (LCOs) and surveillance requirements. The last major
effort, the review of the bases, is now nearing completion. This
review has required & large amount of rewriting but should be
corpleted within the next month,

Before reaching agreement on the varfous technical issues, the
steff has held lengthy discussions with the industry. These
efforts have been very procuctive in reducing the number of open
fssues. However, some open {ssues will remain between the staff
and industry at the time the staff publishes the complete creft
STS for corment. These residual open issues will continue to be
addressed during the period of public ACRS and CRGR review.

A lead plant from each owners group has been participating in
the review of the new STS. The purpose of this participation is
to velidate the new STS for that plant, that is, to obtain
assurance that the generic STS can effectively be applied to

an operating reactor of that design,

Fullowing the completion of the generic new $TS and the valication
effort, the review of the applicatior of the new STS to each of
the lead plants will be completed. The staff anticipetes that
this tesk will require several months after the work on the new
$TS 1s finished.

In summary, because of (1) the large number of technical issues
to be resolved that were not originally anticipated, and (2)
the laige volume of clerfcal (word processing and editing) work
to be completed, the staff has had to revise the schedule
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originzlly provided to the Commission. The staff has rearly
conpleted the review of the new STS for each owners group. 1In
November 1990, drefts (for each owners group) of the new STS

are scheculed to be completed. The staff expects to resolve any
put 11c comment, complete ACRS and CRCP review ard publish the
firel versions of the new STS in the spring of 1991.

Throughout this effort, the staff has emphasized producing a

high quélity product.

The industry also shzres this view. With

the task of producing the new TS close tu completion, the staff
vi11 take the time required to ensure that the fini1 product
vill be of high quality.
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MEMORANDUM FOR: Edward L. Jordan, Chairman
Committee to Review Generic Requirements

FROM: Robert M. Bernero, Director
Office of Nuclear Material Safety
and Safeguards

SUBJECT: TECHNICAL POSITION ON WASTE FORM REVISION 1

Enclosed is a draft revision (Rev., 1) to the Technical Position (TP) on Waste
Form (Enclosure 1). The revision consists primarily of a new appendix
(Appendix A) that addresses the use of cement for the solidification and
stabilization of Class B and Class C low-level radicactive waste. This
proposed revision of the TP on Waste Form is the first to be initiated since
the TP was issued in May 1983.

The TP revision focuses on the requirement, contained in 10 CFR 61.56(b), that
low-level radivactive wastes possess long-term (e.g., 300-year) structural
stability. Low-Level Waste (LLW) generators must certify, in accordance with
requirements in 10 CFR 20,311, that their wastes satisfy the waste form
requirements in Part 61. The TP is intended to give guidance to waste
generators and processors on ways that reasonalle assurance can be provided
that the wastes will possess the long-term structural stability required by
Part 61. Under an accord reached in 1983 with the sited Agreement States, the
State authorities (in Nevada, South Carolina, and Washington) agreed to
continue to permit the disposal of cement-solidified wastes at their LLW
disposal facilities, while the Office of Nuciear Material Safety and Safeguards
staff reviewed vendor-developed formulations under a topical report review
program. In effect, the cement-solidified Class B and C waste forms were
"grandfathered,” pending the outcome of the steff reviews., Staff has to this
time, however, not approved any commercial LLW cement formulations due to the
fact that current guidance does not incorporate existing technical information,
Updated guidance will provide a firm basis for requesting additional
information necessary to resolve all presently known technical concerns.

There have been a number of incidents involving cement-solidified waste forms
that have not solidified properly. These incidents, supplemented by laboratory
test results, indicate that some, as yet unquantified, fraction of the
cement-solidified LLW currently being placed in LLW disposal facilities may not
be in compliance with Part 61 stability requirements. It is imperative,
therefore, that the nuclear industry and NRC staff have adequate technical
guidance to enable well-founded and supportable judgments to be made of the
ability of cement-solidified LLW forms to meet the stability requirements of
Part 61. The revised TP would end the grandfathering of cement-solidified LLW
and provide a justifiable basis for decisions to be made on cement waste form
acceptability.

The Low-Level Radioactive Waste Policy Act of 1980 as amended calls for the

(\ v‘j ‘-?._)‘,'\’_.—:. Y F \l\
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establishment of a national program with a regulatory framework that is
applicable to all waste generators and disposal facilities without regard to
cost/benefit or backfit consideraticns. Therefore, the proposed revision to
the TP would be applicable to reactor licensees, nuclear material licensees and
disposal facilities licensees.

The current situation is the same as that which existed in 1983 when the TP was
first promulgated. At that time the Committee to Review Generic Requirements
(CRGR) was briefed on the TP and suggested three items be considered in the
development of LLW TP's:

1. TP's should be forwarded to the Advisory Committee on Reactor Safeguards
(ACRS) and published for further public comment with special efforts to
cbtain comments from non-power reactor licensees.

A letter should be prepared to accompany the TP that is coordinated with
all affected program offices.

no

3. In developing and implementing waste requirements and guidance, the staff
should closely coordinate activities with State and local governments.

The above suggestions, made by the CRGK on the 1983 TP, have all been attended
to as follows for the proposed Revision 1:

Item 1:  The draft TP was forwarded to the Advisory Committee on Nuclear Waste
(ACNW) with a follow-up meeting in August. The meeting agenda item
was noticed in the Federal Register. Copies of the draft TP were
provided to vendors, reactor licensees and representative groups such
as the Electric Power Research Institute (EPRI), the Nuclear
Management and Resources Council (NUMARC), and the Edison Electric
Institute (EEI) with requests for comments. A meeting was held at
NRC Headquarters with these groups to discuss the draft TP revision.
Comments received from the ACNW (Enclosure 2) and others have been
factored into the current draft of the TP,

Item 2: Affected program offices, Office of State Programs (0SP), Office of
Nuclear Reactor Regulation (NRR), and Office of the General Counsel
(0GC) were provided copies of the draft TP and asked for comments.
They have expressed their support for the TP, verbally and/or in
writing (see Enclosure 3).

[tem 3: We have, as noted above, worked closely with the Agreement State
authorities in developing the draft guidance. This interaction
included a discussion of the TP and related waste form matters in an
Agreement State Workshop, which was co-sponsored by OSP and NMSS and
held in Bethesda in June. Copies were provided to the State
authorities following the June Workshop with a request for comments.
Though the States expressed their support verbally at the Workshop,
they have not provided written comments on the TP to date. Before
the provisions in the draft TP are implemented, further interactions
with the States will be carried out to obtain their input and
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agreement for the scheduling of implementation of key effects of the
revision, such as the ending of the grandfathering of cement-
solidified LLW.

In addition to the 1983 CRGR meeting, a b.1efing of the CRGR was held on
September 22, 1988, to provide the status of NMSS waste form activities. As
reflected in the minutes of the 147th CRGR Meeting (see Enclosure 4), the
Committee requested to be kept informed regarding the status of the LLW

topical report reviews, and agreed that CRGR did not have to routinely

review statf actions in this area. The current revisi~a falls into the same
category as the initial 1983 TP and thus does not require the review by the
CRGR. In accordance with your report (on the contents of packages submitted to
CRGR), we are, however, forwarding for your irformation the enclosed materials.

For the reasons specified above, we are anxious to proceed with the release and
implementation of the TP revision as soon as pcssible. The intent is to
release the final TP revision in early 1991 (following the Office of
Management and Budget (OMB) review) and implement the provisions as soon as
practical thereafter. The method of release will be a Federal Register Notice
and a transmittal letter to all NRC licensees and Agreenent States. The letter
will explain the implementation dates and details. We request your support in
this endeavor. 1f the CRGR should have any further need for additional
information, the NMSS point of contact‘%ﬂ this matter is Dr. Michael Tokar.

/ ,
]l Y e

C*"' Rofert M. Bernero, Director
Offdce of Nuclear Material Safety
and Safeguards

Enclosures:

1. Draft Revision, Technical
Position on Waste Form

2. Ltr from Moeller (ACNW)
to Chairman Carr, dated
9/6/90

3. Ltr from Treby (0GC) to
Bangart (NMSS), dated
6/18/90

4, Minutes of CRGR Meetiny
Number 147, Jordan to
Stello, dated 10/15/88
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Technical Position on Waste Form

A.  INTRODUCTION

The regulation, “Licensing Requirements for Land Disposal of Radioactive
Wwaste," 10 CIK Part €1, establishes a waste classification system based on the
radionuclide concentrations in the wastes. Class B and C waste are required to
be stabilized. Class A wastes have lower concentrations and may be segregated
without stabilization. C(lass A wastes may also be stabilized and disposed of
with stabilized Class B and C wastes. Al! Class A liquid wastes, however,
require solidification or absorption to meet the free liquicd requirements.
Structural stability is intended to ensure that the waste does not degrade and
(a) promote slumping, collapse, or other failure of the cap or cover over a
near-surface disposal trench and thereby lead to water infiltration, or (b)
impart a substantial increase in surface area of the waste form that could lead
to an increase in leach rate. Stability is also a factor in limiting exposure
to an inadvertent intruder since it provides greater assurance that the waste
form will be recognizable and nondispersable during its hazardous 1ifetime.
Structural stability of a waste form can be provided by the waste form itself
(as with activated stainless steel components), by processing the waste to a.
stable form (e.g., solidification), or by emplacing the waste in a container or
structure that provides stability (e.g., high integrity container or engineered
structure). 1

This technical position on waste form was initially developed in 1983 to
provide guidance to both fuel-cycle and non-fuel-cycle waste generators on
waste form test methods and results acceptable to the NRC staff for
implementing the 10 CFR Part 61 waste form requiremerts. It has been used as
an acceptable approach for demonstrating compliance with the 10 CFR Part 61
waste stability criteria. This position includes guidance on (1) the
processing of wastes into an acceptable, stable waste form, (2) the design of
acceptable high integrity containers, (3) the packaging of filter cartridges,
and (4) minimization of radiation effects on organic ion-exchange resins. The
requlation, 10 CFR 20.311, requires waste generators and processors to certify
that their waste forms meet the requirements of Part 61 (including the
requirements for structural stability). The recommendations and guidance
provided in this technical position are an acceptable method to provide such
certification by waste generators. One way of demonstrating conformance with
the general recommendations contained in this technical position is to
reference an approved Topical Report, because such reports are reviewed and
approved in rdance with the acceptance criteria contained in this technical
position. tional actions (e.g., plant-specific process control procedures)
by waste generators, however, to demonstrate that a stabilized plant-specific
waste stream satisfies Part 61 waste form requirements, will be needed.

Since the initial conception of the Technical Position, it has been the intent
of the NRC staff to provide additional guidance on waste form as it became
necessary to address other pertinent waste form issues. One such issue
involves the use of cement to stabilize low-level wastes. Field experience and
laboratory testing of cement-solidified low-level radicactive waste has
indicated that some unigue chemical and physical interactions can occur between
the cement constituents and the chemicals and compounds that can exist in the



waste materials. Therefore, an appendix (Appendix "A") dealing with the
qualification testing, performance confirmation and reporting of mishaps
invalving cement-stabi)ized waste forms has been included in this revision to
tne Technica) Pesition.

To provide more comprehensive guidance on cement stabilization of low-level
radicactive waste, Appendix A addresses several areas of concern that were not
considered in the May 1983, Revision 0, version of this Technical Position.
Thus, information and guidance on cement waste form specimen preparation,
statistical sampling and analysis, waste Characterization, process control
program (PLF) specimen preparation and examination, surveillance specimens and
reporting of mishaps are provided in Appendix A. The guidance provided in
Appendix A is the culmination of an extended period of study and information
gathering and exchange between the NRC staff and representatives of various
sectors of the nuclear industry, including government laboratories, cement
processing vendors, other waste form vendors, nuclear utilities, state
regulatory agencies, and industry representative organizations such as the
Nuclear Management Resources Counci) (NUMARC) and the Electric Power Research
Institute (EPRI). Especially useful in the development of the guidance in
Appendix A was the information exchanged in a Workshop on Cement Stabilizati
of Low-Level Radioactive Waste (Ref. 1).

B.  BACKGROUND i

Historically, waste form and container properties were considered of secondary
importance to good site selection: a properly operated site having good
geologic and hydrologic characteristics was considered the only barrier
necessary to isolate low-level radioactive wastes from the environment. As
experience in operating low-level waste disposal sites was acquired, however,
It became apparent that the waste form should play a significant role in the
overall plan for managing these wastes.

The regulation for near-surface disposal of radicactive wastes, 10 CFR Part 61,
includes requirements which must be met by a waste form to be acceptable for
near-surface disposal. The regulation includes a waste classification system
which divides waste into three general classes: A, B, and C.

The classification system is based on the overall disposal hazards of the
wastes. Certain minimum requirements must be met by al)l wastes. These minimum
requirements are presented in Section 61.56(a) and involve basic packaging
criteria, proMbitions against the disposa) of pyrophoric, explosive, toxic and
Infectious materials, and requirements to solidify or absorb liquids.

In addition to the minimum requirements, Class B and C wastes are required to
have structural stability. As stated in Section 61.56(b) of the rule,
stability requires that the waste form maintain its structural integrity under
the expected disposal conditions. Structural stability is necessary to inhibit
(a) slumping, collapse, or other failure of the disposal trench (if an
engineered structure is not used) resulting from degraded wastes which could
lead to water infiltration, radionuc)ide migration, and costly remedial care
programs and (b) radionuclide release from the waste form that might ensue due
to increases in leaching that could be caused by premature disintegration of




the waste form, Stability is alse considered in the intruder pathways where it
15 assumed that wastes are recognizable after the active control period, and
that, therefore, continued inadvertent intrusion would be unlikely. To the
extent practical, Class B and C waste forms should maintain gross physical
properties and identity over a 300 year period.

To ensure that Class B and C wastes will maintain stability, the following
conditions should be met:

a. The waste should be a solid form or in a container or structure that
provides stability after disposal.

b, The waste should not contain free standing and corrosive ligquids.
That is, the wastes should contain only trace amounts of drainable
liquid, and, as required by 10 CFR 61.56(b)(2), in no case may the
volume of free liquid exceed one percent of the waste volume when
wastes are disposed of in containers designed to provide stability,
or 0.5 percent of the waste volume for solidified wastes,

C. The waste or container should be resistant to degradation caused b‘
radiation effects.
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d. The waste or container should be resistant to biodegradation,

e. The waste or container should remain stable under the compressive
loads inherent in the disposal environment.

f. The waste or container should remain stable if exposed to moisture
or water after disposal.

q. The as-generated waste should be compatible with the solidification
medium or container.

A large portion of the waste produced in the nuclear industry, including waste
from nuclear power plants, is in a form which is either 1iquid or in a wet
solid form (e.g., resins, filter sludge, etc.) and requires processing to
achieve an acceptable form for burial. The wet wastes, regardless of their
classification, are required to be either absorbed or solidified. To assure
that this processing wil) consistently produce a product which is acceptable
for disposal sed will meet disposal site license conditions, nuclear power
plant licens &re required to process their wastes in accordance with a
plant-specifie process control program (PCP). Guidance fu' such PCPs was
provided in Standard Review Plan Section 11. 4, "Solid waste Management
Systems," NUREG-0800 (Ref. 2) and its accompanying Branch Technical Position
ETSB 11-3, "Design Guidance for Solid Waste Management Systems Installed in
Light-Water-Cooled Nuclear Power Reactor Plants," (revised in July 1981).
However, 10 CFR Part 61 became effective in January 1983, providing
requirements regarding waste form, and superseding certain of the guidance
previously provided in NUREG-0800. Licensee's PCPs provide assurance that the
processing of wet radicactive wastes will result in waste forms that meet the
requirements of 10 CFR Part 61 and Tow-level waste disposal sites licenses.
Plant~specific PCPs developed and approved without consideration of Part 61



should be revised to provide assurance that applicable Part 61 requirements
will be satisfied. In many cases, licensee PCPs are based on generally
applicable (generic) PCPs contained in vendor-submitted topical reports that
are reviewed by the NRC for referencing in licensing actions.

The guidance in this technical position may also serve as the basis for
qualifying generic PCPs for Class B and C wastes. Applicable generic test data
(e.g., topical reports) may be used ior generic PCP qualification, and may be
used in part as the basis for a plant-specific PCP. PCPs for salidified Class
A waste products that are to be segregated from Class B and C wastes need only
demonstrate that the product is a free-standing monclith with no more than 0.5
percent of the waste volume as free liquid.

An alternative to processing some Class B and C waste streams, particularly ion
exchange resins and filter sludges, is the use of a high integrity container
(HIC). The high integrity container would be used to provide the long-term
stability required to meet the structural stability requirements in 10 CFR Part
61. The design of the high integrity container should be based on its specific
intended use in order tc ensure that the waste contents, as well as interim
storage and ultimate disposal environments, will not compromise its integrit
over the lTong-term. As with waste solidification, a PCP for dewatering wet %'
solids in HICs or liners should be developed and utilized to ensure that the
free liquid requirements in 10 CFR Part 61 are being met. !

e REGULATORY POSITION

1. 50lidified Class A Waste Products

a. Solidified Class A waste products which are segregated from Class B
and C wastes should be free standing monolithe and have no more than
0.5 percent of the waste volume as free liquids as measured using
the method described in ANS 55.1 (Ref. 4).

b. Class A waste products which are not segregated from Class B and C
wastes should meet the stability guidance for Class B and C wastes
provided below.

2. Stability Guidance for Processed (i.e., Solidified) Class B and C Wastes

The stabj!\ty guidance in this technical position for processed wastes
should implemented through the qualification of the individual
licensee®™ PCP. Generic test data may be used for qualifying generic
PCPs, and incorporated as part of the individual licensee's (i.o..
plant-specific) PCP. Tests to demonstrate waste form stability through a
generic testing program include the following:

a. Solidified waste specimens should have compressive strengths of at
least 60 psi when tested in accordance with ASTM C39 (Ref. 5).
Compressive strength tests for bitumirous products should be
performed in accordance with ASTM D1074 (Ref. 6).
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Many solidification agents (such as cement) will be easily capable

of meeting the 60 psi limit for properly solidified wastes. For

such cases, process control parameters should be developed to achieve
maximum practical compressive strengths, not simply to achieve the
minimum acceptable compressive strength; (see Section 11.8 of
Appendix A for further guidance on cement-stabilized wastes).

waste specimens should be resistant to thermal degradation. The
heating and cooling chambers used for the thermal degradation
testing should conform to the description given in ASTM BSS3,
Section 3 (Ref. 7). Samples suitable for performing compressive
strength tests in accordance with ASTM C39 or ASTM D1074 should be
used. Samples should be placed in the test chamber and a series of
30 thermal cycles carried out in accordance with Section 5.4.1
through 5.4.4 of ASTM B553. The high temperature 1imit should be
60°C and the low temperature Timit -40°C. Following testing the
waste specimens should have the maximum practical compressive
strengths; (a minimum compressive strength of 60 psi as tested using
ASTM 01074 is acceptable for bituminized waste forms--for cement-
stabilized wastes see Section II.C of Appendix A). 3
The specimens for each proposed waste stream formulation should lo
remain stable after being exposed in a radiation field equivalent
the maximum level of exposure expected from the proposed wastes to
be solidified. Specimens for each proposed waste stream formulation
should be exposed to a minimum of 10E+8 Rads in a gamma irradiator
or equivalent. If the maximum level of exposure is expected to
exceed 10E+8 Rads, testing should be performed at the expected
maximum accumulated dose. Following irradiation the irradiated
specimens should have the maximum practical compressive strengths (a
minimum compressive strength of 60 psi as tested using ASTM D1074 is
acceptable for bituminized waste forms--for cement-stabilized wastes
see Appendix A).

Specimens for each proposed waste stream formulation should be
tested for resistance to biodegradation in accordance with both ASTM
G21 and ASTM G22 (Refs. 8 & 9, respectively). No indication of
culture growth should be visible. Specimens should be suitable for
compression testing in accordance with ASTM C39 or ASTM D1074, as
a::‘icab)o. Following the biodegradation testing, specimens should
h the maximum practical compressive strengths (a minimum
compressive strength of 60 psi as tested using ASTM D1074 is
acceptable for bituminized waste forms--see Section 1I1.E of Appendix
A for guidance on biodegradation testing of cement-stabilized
wastes).

For polymeric or bitumen products, some visible culture growth from
contamination, additives, or biodegradable components on the
specimen surface that does not relate to overall substrate integrity



may be present. For these cases, additional testing should be
performed. If culture growth is observed upon completion of the
biodegradation test for polymeric or bitumen products, the test
specimens should be removed from the culture and washed free of all
cuiture and growth with water, with only light scrubbing. An
organic solvent compatible with the substrate may be used to extract
surface contaminants. The specimen should be air dried at room
temperature and the test repeated. Specimens should have observed
culture growths rated no greater than 1 in the repeated ASTM G21
test. The specimens should have no observed growth in the repeated
ASTM G22 test. Compression testing should be performed in
accordance with ASTM C39 or ASTM 01074, as applicable, following the
repeated G21 and G22 tests. The minimum acceptable compressive
strength for bituminized waste forms is 60 psi. Maximum practica)
compressive strengths should be established for other media.

[f growth is observed following the extraction procedure, longer
term testing of at least six months should be performed to determine
biodegradation rates. The Bartha-Pramer Method (Ref. 10) is
acceptable for this testing. Soils used should be representative qf
those at burial grounds. Biodegradation extrapolated for full-size
waste forms to 300 years should produce less than a 10 percent loss
of the total carbon in the waste form. ‘

Leach testing should be performed for a minimum of 90 days (5 days
for cement-stabiiized waste forms--see Section II.F of Appendix A
for cement-stabilized wastes) in accordance with the procedure in
ANS 16.1 (Ref. 11). Specimen sizes should be consistent with the
samples prepared for the ASTM (39 or ASTM D1074 compressive strength
tests. In addition to the demineralized water test specified in ANS
16.1, additional testing using other leachants specified in the
Standard should also be performed to confirm the solidification
agents leach resistance in other leachant media. It is preferred
that the svnthesized sea water leachant also be tested. In
addition, it is preferable that radioactive tracers be utilized in
performing the leach tests. For proposed nuclear power station
waste streams, cobalt, cesium, and strontium should be used as
tracers. The leachability index, as calculated in accordance with
ANS 16.1, should be greater than 6.0.

Hasib specimens should maintain maximum practical compressive
strangths as tested using ASTM C39 or ASTM D1074, following
immersion for a minimum period of 90 days. Immersion testing may be
performed in conjunction with the leach testing; (see Section II.G
of Appendix A for guidance on cement-stabilized wastes).

Waste specimens should have less than 0.5 percent by volume of the
waste specimen as free liquids as measured using the method
described in ANS 55.1. Free liquids should have a pH between 4 and
11; (for cement-solidified water, free liquids should have a minimum
pH of S--see Section II.H of Appendix A).



h. If small, simulated laboratory size specimens are used for the above
testing, test data from sections or cores of the anticipated
full-scale products should be obtained to correlate the
characteristics of actual size products with those of simulated
laboratory size specimens. This testing may be performed on
non-radioactive specimens. Correlation testing should be performed
using 90-day immersion (including post-immersion compression) tests
on the most conservative waste stream(s) intended for use for the
particular solidification medium; i.e, the waste stream that
presents the most difficulty in consistently producing a stable
product(s). For cement-solidified waste forms, the mixed bead resin
waste stream is expected to be the most conservative. For
bituminized wastes, the sodium sulfate waste stream should be used.
The full scale specimens should be fabricated using selidification
equipment the same as or comparable to that used for processing
actual low-level radicactive wastes in the field.

i. Waste samples from full-scale specimens should be destructively
analyzed to ensure that the product produced is homogeneous to the
extent that all regions in the product can expect to have compressive
strengths representative of the compressive strength as detcminediy
testing lab-scale specimens (i.e., that meet the criteria called o
in Section C2.a. above). Full-scale specimens may be fabricated
using simulated non-radioactive products; however, the specimens
should be fabricated using solidification equipment that is the same
as or comparable to that used in the field for actual low-level
radioactive wastes.

Radiation Stability of Organic Ion-Exchange Resins

To ensure that organic ion exchange resins will not undergo adverse
degradation effects from radiation, resins should not be generated having
loadings that will produce greater than 10E+8 Rads total accumulated dose.
For Cs-137 and Sr-90 a total accumulated dose of 10E+8 Rads is
approximately equivalent to a 10 Ci/ft concentration in resins in the
unsolidified, as-generated form. In the event that the waste generator
considers it necessary to load resins higher than 10E+8 Rads, it should be
demonstrated that the specific resin will not undergo radiation
degradation at the proposed higher loading. The test method should
adequately simulate the chemical and radiologic conditions expected. A
gamma irradiator or equivalent should be utilized for these tests. There
should b no adverse swelling, acid formation or gas generation that will
be detrimental to the proposed final waste product.

High Integrity Containers

a. The maximum allowable free liquid in a high integrity container
should be less than one percent of the waste volums as measured
using the method described in ANS 55.1 A process control program



should be developed and qualified to ensure that the free liquid
requirements in 10 CFR Part 61 will be met upon delivery of the wet
solid material to the disposal facility. This process control
program qualification should consider the effects of transportation
on the amount of drainable liquid which might be present,

High integrity containers should have as a design goal a minimum
Tifetime of 300 years. The high integrity container should be
Jesigned to maintain its structural integrity over this period.

The high integrity container design should consider the corrosive
and chemical effects of both the waste contents and the disposal
environment. Corrosion and chemical tests should be performed to
confirm the suitability of the proposed container materials to
meet the design lifetime goal.

The high integrity container should be desigred to have sufficient
mechanical strength to withstand horizontal and vertical loads on

the container equivalent to the deptg of proposed burial assuming a
cover material density of 120 Ibs/ft”. The high integrity containerj
should also be designed to withstand the routine loads and effects
from the waste contents, waste preparation, transportation,

handling, and disposal site operations, such as trench compaction
procedures. This mechanical design strength should be justified by
conservative design analyses.

For polymeric material, design mechanical strengths should be
conservatively extrapolated from creep test data. It should be
demonstrated for high integrity containers fabricated from polymeric
materials that the containers will not undergo tertiary creep, creep
buckling, or ductile-to-brittle failure over the design 1ife of the
containers,

The design should consider the thermal loads from processing,
storage, transportation and burial. Proposed container materials
should be tested in accordance with ASTM B553 in the manner
described in Section C2(b) of this technical position. No
significant changes in material design properties should result from
rmal cycling.

'h integrity container design should consider the radfation
ty of the proposed container materials as well as the
radiation degradation effects of the wastes. Radiation degradation
testing should be performed on proposed container materials using a
gamma ?rradiator or equivalent. No significant changes in material
design properties should result following exposure to a total
accumulated dose of 10 £+8 Rads. If it is proposed to design the



high integrity container to greater accumulated doses, testing
should be performed to confirm the adequacy of the proposed
materials. Test specimens should be prepared using the proposed
fabrication techniques.

High integrity container designs using polymeric materials should
also consider the effects of ultra-violet radiation. Testing should
be performed on proposed materials to show that no significant
changes in material design properties occur following expected
ultra~violet radiation exposure.

The high integrity container design should consider the
biodegradation properties of the proposed materials and any
biodegradation of wastes and disposal media. Biodegradation testing
should be performed on proposed container materials in accordance
with ASTM G21 and ASTM G22. No indication of culture growth should
be visible. The extraction procedure described in Section C2(d) of
this technical position may be performed where indications of
visible culture growth can be attributable to contamination,
additives, or biodegradable components on the specimen surface tha
do not affect the overall integrity of the substrate. It is also‘i
acceptable to determine biodegradation rates using the
Bartha-Pramer Method described in Section C2(d). The rate of
biodegradation should produce less than a 10 percent loss of the
total carbon in the container material after 300 years. Test
specimens should be prepared using the proposed material fabrication
techniques.

S

The high integrity container should be capable of meeting the
requirements for a Type A package as specified in 49 CFR 173.411 and
173.412. Conditions that may be encountered during transport or
movement are to be addressed by meeting the requirements of

10 CFR 71.71. j. The high integrity container and the associated
lifting devices should be designed to withstand the forces applied
during 1ifting operations. As a minimum the container should be
designed to withstand a 3g vertical 1ifting load.

The high integrity container should be designed to avoid the
collection or retention of water on its top surfaces in order to
minfmize accumulation of trench liquids which could result in
corfosive or degrading chemical effects.

High integrity container closures should be designed to provide a
positive seal for the design lifetime of the container. The closure
should also be designed to allow inspections of the contents to be
conducted without damaging the integrity of the container. Passive
vent designs may be utilized if needed to relieve internal pressure.
Passive vent systems should be designed to minimize the entry of
moisture and the passage of waste materials from the container.



m.  Prototype testing should be performed on high integrity container
designs to demonstrate the container's ability to withstand the
proposed conditions of waste preparation, handling, transportation
and disposal.

n. High integrity containers should be designed, fabricated, and
used in accordance with a quality assurance program. The quality
assurance program should address the following topics concerning
tha high integrity container: fabrication, testing, inspection,
preparation for use, filling, storage, handling, transportation,
and disposal. The quality assurance program should also address
how wastes which are detrimental to high integrity container
materials will be precluded from being placed intc the container.
Special emphasis should be placed on fabrication process control
for those high integrity containers which utilize fabrication
technigues such as polymer molding processes

Filter Cartridge Wastes

generator should demonstrate that the selected approach for providing
stability will meet the requirements in 10 CFR Part 61. Encapsulation
the filter cartridge in a solidification binder or the use of a hignh
integrity container are acceptable options for providing stability. When
high integrity containers are used, waste generators should demonstrate
that protective means are provided to preclude container damage during
packaging handling and transportation.

For Class B and C wastes in the form of filter cartridges, the waste "

Reporting of Mishaps

In all future reviews and approvals of stabilization media and high
integrity containers, waste generators, vendors and processors will, as a
condition of approval, be asked to commit to reporting any knowledge they
may have of misuse or failure of their waste forms and containers. Such
mishaps include, but are not necessarily limited to, the following:

a. The failure of high integrity containers used to ensure structural
stability. Such failure may be evidenced by changed container
dimgnsions, cracking, or injury from mishandling (e.g., dropping or
impacting against another object).

b, Th;lisuso of high integrity containers, as evidenced by a quantity
of free liquid greater than one percent of container volume, or an

excessive void space within the container; (such use is in violation
of 10 CFR 61.56(a)).

¢. The production of a solidified Class B or C waste form that has any
of the following characteristics;

1. greater than 0.5 percent volume of free liquid.

10



D.

2. concentrations of radionuc)lides greater than the
concentrations demonstrated to be stable in the waste form
in qualification testing accepted by the regulatory
agency.

3. greater or lessor amounts of solidification media than
were used in qualification testing accepted by the
regulatory agency.

4 contains chemical ingredients not present or accounted in
gqualification testing accepted by the regulatory agency.

5. shows instability evidenced by crumbling, cracking,
spalling, voids, softening, disintegration,
nonhomogeneity, or change in dimensions.

6. evidences processing phenomena that exceed the limiting
processing conditions identified in applicable topical
reports or process control programs, such as foaming,
excessive temperature, premature or slow hardening,
production of volatile material, etc.

wWaste form mishaps should be reported .o the NRC'¢ Uirector of the
Division of Low-Level Waste Management anu Cicommissioning and the
designated State disposal site regultory authority within 30 days of
knowledge of the incident. For any such waste form mishap occurrence, the
affected waste form should not be shipped off-site until approval is
obtained from the disposal site regulatory authority. Thy reason for this
is that the low-level waste generators and processors are required by 10
CFR 20.311 to certify that their waste forms meet all applicable
requirements of 10 CFR Part 61, and waste forms that are subject to the
types of mishaps mentioned above may not possess the required long-term
structural stability. When mishaps of the nature described above occur, it
is expected that, before the waste form is shipped to a disposal facility,
either adequate mitigation of the potential effects on the waste form or
an acceptable justification concerning the lack of any potential
significant effects of the affected waste form on the overall performance
of the disposal facility would be provided.

o .

[MPL ON

This techni position reflects the current NRC staff position on acceptable
means for meeting the 10 CFR Part 61 waste stability requirements. Therefore,
except in those cases in which the waste generator, vendor, and/or processor
proposes an acceptable alternative method for complying with the stability
requirements of 10 CFR Part 61, the guidance described herein will be used in
the evaluation of the acceptability of waste forms for disposal at near-surface
disposal facilities.

11



E. REFERENCES

1. "Proceedings of the Workshop on Cement Stabilization of Low-Level
Radioactive Waste," NUREG/CP-0103, October 1989.

2. "Standard Review Plan for the Review of Safety Analysis Reports for Nuclear
Power Plants " (LWR Edition), NUREG-0800, July, 1981.

3. "Update on Waste Form and High Irtegrity Container Topical Report Review
Status, Identification of Problems with Cement Solidification, and Reporting of
Waste Mishaps,” NRC Information Notice No. 90-xx, (in preparation).

4. ANS 55.1, "American National Standard for Solid Radioactive Waste
Processing System for Light Water Cooled Reactor Plants," American Nuclear
Society, 1979.

5. ASTM C39, "Compressive Strength of Cylindrical Concrete Specimens,"
American Society for Testing and Materials, 1979.

6. ASTM D1074, "Compression Strength of Bituminous Mixtures," American Society
for Testing and Materials, 1980. 7. ASTM B553, "Thermal Cycling of
Electroplated Plastics," American Society for Testing and Materials, 1979.

Lo d

8. ASTM G21, "Determining Resistance of Synthetic Polymeric Materiais to
Fungi," American Society for Testing and Materials, 1970.

9. ASTM G22, "Determining Resistance of Plastics to Bacteria," American
Society for Testing and Materials, 1976.

10. R. Bartha, D. Pramer, "Features of a Flask and Method for Measuring the
Persistence and Biological Effects of Pesticides in Soils," Soil Science 100
(1), pp. 68-70, 1965.

11, ANS 16.1, "Measurement of the Leachability of Solidified Low-Leve!
Radiocactive Wastes," American Nuclear Society Draft Standard, April 1981.

12



Aggendix A

Cement Stabilization

I INTRODUCTION

This Appendix to the Technical Position on Waste Form provides guidance to
waste generators and processors who intend to use cementitious materials such
as Portland and pozzolonic-type cements to solidify and stabilize low-level
radioactive wastes in accordance with the requirements of 10 CFR Part 61 (Ref.
Al(a)). This guidance is applicable for cementicus waste forms destined for
disposal in shallow-land disposal sites and engineered structures where the
regulatory authorities require stable waste forms. It is expected that the
guidance described herein would be used by NRC staff in any Topical Report
evaluation of the acceptability of cement waste forms for disposal at
near-surface disposal facilities. Waste generators using cement solidification
systems and media not approved generically through the Topical Report review
process may use this guidance to conduct testing to demonstrate that waste
forms satisfy the requirements of Part 61. NRC regulation 10 CFR 20.311 (Ref.
Al(b)) requires waste generators to certify that their wiste forms meet the _
requirements of Fart 61 (including the requirements for structural stability).
Waste generators whose cement waste formulations meet the provisions of this
Tuchnical Position will be abie to certify that the formulations meet the
requirements of Part 61. The disposal site regulatory authorities, however,
have the ultimate reponsibility for accepting or rejecting the waste.

Portiand and pozzolonic cements have been observed to exhibit unique chemical
and physical interactive behavior when used with certain materials and
chemicals encountered in some 1nw-level radioactive waste streams. Therefore,
this Appendix specifically addresses cement waste form qualfification only and
is not intended to be applied generically to all stabilization agents (although
many of the provisions discussed are, in principie, applicable to other media).
This Appendix thus complements, and does not replace, the main body of the
Technical Position on Waste Form.

Included in this Appendix are descriptions of methods that may be used in
cement waste form qualification testing. Associated acceptance criteria that
may be used NRC staff or others to evaluate the acceptability of the test
results are also provided. Included in this waste form testing guidance are
descriptions of acceptable procedures for sample preparation and statistical
treatment of data. In addition, this Appendix provides guidance on waste
stream characterization, process control program (PCP) recipe qualification and
specimen examination, surveillance specimen preparation and testing, and
procedures for reporting of cement waste form preparation mishaps. This
guidance on cement waste forms is intended to provide the best available
information on an acceptable approach for demonstrating that a
cement-solidified low-leve) radicactive waste form will possess the long-term
(300-year) structural stability that is required by Part 61 for Class B and

Class C wastes.



Linkage between the waste form qualification test recommendations in this
Technical Position and the requirements of Part 61 is provided in 10 CFR
61.56(b)(1), where it is stated that "a structurally stable waste form will
generally maintain its physical dimensions and form, under the expected
disposal conditions such as weight of overburden and compaction equipment, the
presence of moisture and microbial activity, and internal factors such as
radiation effects and chemical changes." The discussion provided in Section II
of this Appendix addresses the details of the test procedures and acceptance
criteria recommended for cement-stabilized wastes. Further information on test
specimen preparation and analysis of data is provided in Section III and
Section [V, respectively.

IT. WASTE FORM QUALIFICATION TESTING

A, General

As indicated in Section C.2 of the main body of this Technical Pasition,
generic test data may be used "for qualifying process control programs." That
is, a low-level radioactive waste generator/processor may perform qualification
testing, as described in the following subsections of this Appendix, to qual{?y
recipes for a range of waste compositions (concentrations and loadings) for &
given type of waste stream. It is incumbent upon the party providing 10 CFR -
20.311 certification, however, to show that the composition(s) of the waste
form specimens used in the qualification testing adequately covers the range of
waste compositions that will be encountered in the field. An acceptable
approach to qualification testing is to perform the tests not only at the
maximum waste loading but also at lower loadings (at least one), with
appropriate variations in water/cement ratios and proportions of additives. [t
should not be necessary to perform all the qualification tests for all of the
waste loadings, but adequate justifications should be provided for any
omissions.

Each individual waste stream should be qualified with test data obtained for
that specific waste stream. In cases where two or more waste streams are
combined, it should be demonstrated that the specimen compositions used in the
qualification testing adequately cover the range of compositions that are
intended to be stabilized in the field. This may be accomplished by performing
the full series of qualification tests on the “worst-case" composition only,
along with one or more tests on alternate compositions, sufficient to show that
the selected "worst-case" was chosen correctly.

B. Compression

It 1s stated in 10 CFR 61.56(b)(1) that "a structurally stable waste form will
generally maintain its physical dimensions and form under expected disposal
conditions such as weight of overburden and compaction equipment...." Assuming
A cover material density of 120 ibs. /cu. ft., a minimum Compressive strength
criterion of 50 psi was established in section C.2.b. of the 1983 Revision 0
portion of this Technica! Position. To reflect the increase in burial depth
(from 45 to 55 feet) at Hanford, Washington, the minimum compressive strength
criterion for generic waste forms was later increased from 50 to 60 psi.

A~ 2



Mowever K as further noted in the above-cited section C.2.a., for solidification
agents that are easily capable of meeting the 50 (now 60) psi minimum
compressive strength, the waste forms should achieve "maximum practica)
compressive strengths," not Just the "minimum acceptable compressive strength."
This provision was included in the Rev. 0, 1983 Technical Position in
recognition of the fact that mere resistance to deformation under burial loads
s, in itself, Inadequate evidence that the waste form microconstituents are
bonded together sufficiently well to ensure that the waste form will not over
time fall apart due to internal stresses that are chemically, physically, or
irradiation induced.

Portland cement mortars, which are comprised of mixtures of cement, lime,
silica sand and water, are readily capable of achieving compressive strengths
of 5000 to 6000 psi; that is approximately twe orders of magnitude greater than
the minimum compressive strength required to resist deformation under load in
current low-level waste burial trenches. Therefore, to provide greater
assurance that there will be sufficient cementitious materia) present in the
waste form to not only withstand the burial loads, but also to maintain general
“dimensions and form" (i.e., to not disintegrate) over time, it is recommended
that cement-stabilized waste forms possess compressive strengths that are %
representative of the values that are reasonably achievable with current cemant
solidification processes. Taking into consideration the fact that low-levolg
radioactive waste material constituents are not in most cases capable of
providing the physical and chemical functions of silica sand in a cement
mortar, a mean compressive strength equal to or greater than 500 psi is
recommended for waste form specimens cured for a minimum of 28 days (see
Section III1.B of Appendix A).  This value of compressive strength is
recommended as a practical strength value that is representative of the quaiity
of cementitious material that should be used in the waste form to provide
assurance that it will maintain integrity and thus possess the long term
structural capability required by Part 61.

Compressive strengths of cement-stabilized waste forms should be determined in
accordance with procedures described in ASTM Standard C39: Compressive Strength
of Cylindrical Concrete Specimens (Ref. A2). It is recommended that the
compressive strength test specimens be right circular cylinders, 2 to 3 inches
in diameter, with a length-to-diameter (L/D) ratio of approximately two.
Because hydrated cement solids are brittle ceramic materials that fail in
tension or shear rather than compression, and at regions of localized stress
concentration er microstructural flaw, there tends to be considerable scatter
in the strength test data even if al) processing variables are kept relatively
constant. Therefore, sufficient specimens should be tested to determine the
mean compressive strength and standard deviation. Because of the many
variables involved, a decision regarding the specific number of specimens to be
tested is left to the judgement of the waste processor/qualifier; in no case,
however, should the number of as-cured (pre-environmental test) compressive
strength test specimens be less than ten. This approach should continue until
there are sufficient data avaiiable to permit judgements to be made regarding
what is reasonably achievable, from a statistical standpoint, in compressive
strength testing of low-level waste test specimens. No precision criterion, in
the form of an acceptable variance or standard deviation, is recommended at
this time.
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(For the purposes of verification of Process Control Program (PCP) parameters

/ discussion in Section I of Appendix A), compressive strength tests and/or
rometer hardness test: should be performed after the qualification test
ens have been allowed to cure for approximately 24 hours. The results of

ests should be retained and made available for comparisun with the

(I of similar tests that should be performed on PCP specimens fabricated

f on actual radicactive wastes in the field; (see Appendix A, Section VI.C for

details). ]

C. Thermal Cycling

Though thermal effects are not called out specifically as an item of concerr in
10 CFR 61.56(b)(1), as other factors are, cement-stabilized low-level
radicactive waste forms should be demonstrated to be resistant to thermal
degradation. There are three basic reasons for this: (1) Section 61.56(b;(1)
of Part 61 lists "internal factors" as a condition that must be considered in
assuring that a waste form will retain structu-al stability, and temperatui»
and thermal effects are internal factors; (2) thermal cycling of the waste fors
will occur, particularly ~uring the storage and transport phase of the waste
form's performance "life;" and (3), experience has shown that the thermal ‘
cycling test has served well in distinguishing between "strong" and "weak"
solidified waste forms. The thermal cycling test imposes a stress (due to
differential thermal expansion) between the vario.. microconstituents of the
waste form and between different regions of the waste form. By cycling between
the maximum and minimum temperatures called for in the test, any cracks
initiated in the test specimen may propagate and eventually measurably weaken
the waste form. The extent of any degradation that might occur will be a
function of various factcrs such as the amount of cementitious material in the
waste form, the bond strength between the materials present, and the morphology
of the microconst 'yents in the waste form microstructure. Thus, the thermal
cycling test, by subjeciing the waste form specimens to a short-term cyclic
thermal stress, challenges the structural capability of the specimens and thus
serves as a v .y useful vehicle for screening out unfavorable "weak"
formulations.

The heating and cooling chambers used in determining the thermal cycling
resistance of cement-stabilized waste forms should, as stated in Section C.2.b.
of the main body of this Technical Pnsition, conform to the description given
in ASTM Standard Test Method B553 (Ref. A3). However, because that test method
addresses theymal cycling of electroplated plastics, not cement-solidified
waste materials, some modifications to the test procedure are necessary. Test
specimens su le for performing compressive strength tests in accordance with
ASTM C39 should be used. The specimens should be tested "bare;" i.e., not in a
container, Specimens should be placed in the test chamber, and a series of 30
thermal cycles should be carried out in accordance with Section 5.4.1 through
5.4.4 of ASTM B553, with the additional 1 ~viso that the specimens should be
allowed to come to thermal equilibrium atL the high (60 degrees C) and lTow (-40
degrees C) temperature limits. Thermal equilibrium should be confirmed by
measurements of the center temperature of at least one specimen (per test
group). A minimum of three specimens for each waste formulation should be
subjected to the thermal cycling tests.



Following exposure to 30 trermal cycles the specimens should be examined
visually and should be free of any evidence of significant cracking, spalling,
or bulk disintegraticn; i.e., visible evidence of significant degradation would
be indicative of failure of the test. Because it is not possible to provide an
@ priori assessment of the significance of visible defects, taking into
consideration the wide range of possible defect configurations, no definition
of "significant degradation" is provided here. The organization performing the
tests should (1) assess whether visible defects are sianificant, and (2) obtain
and retain photographic evidence of any defects that are judged to be
insignificant for future reference. If there are no significant visible
defects, the test specimens should be subjected to compression strength testing
in accordance with ASTM C39 and should have mean compressive strengths that are
equal to or greater than 500 psi.

D. Irradiation

[n accordance with the raquirements of 10 CFR 61.56(b)(1), and as indicated in
Section C.2.c. of the main body of this Technical Position, rradiation testing
of solidified waste forms should be conducted on specimens exposerd to a minimum
dose of 10E+8 rads. The 10E+8 rads radiation dose is approximately equivalegt
to the dose that would be acquired by a waste form ouver a 300-year period, i
the waste form were loaded to a Cesium=137 or Strontium-90 concentration of 30
Ci/cu.ft. This is the recommended (Ref. A3) maximum activity level for orgamic
resins based on evidence that while a measurzble amount of damage to the resin
will occur at 10E+8 rads, the amount of d2sage will have negligible effect on
power plant or disposal site safety. However, cementitious materials are not
affected by gamma radiation to relatively high cumulative doses (e.g., greater
than 10E+9 rads--Ref. A4) considerably in excess of 10E+8 rads. Therefore, for
cement-stabilized waste forms, irradiation gualification testing need not be
conducted unless (1) the waste forms coitain ion exchange resins or other
organic media or (2) the expected cum lastive dose on waste forms containing
other materials is greater than 10E+* 4s. Testing should be performed on
specimens exposed to (1) 10E+8 rads o . : expected maximum dose greater than
10E+8 rads for waste forms that conta.. (on exchange resins or other organic
media or (2) the expected maximum dose greater than 10E+9 rads for other waste
forms. In cases where irradiation testing is warranted, a minimum of three
specimens should be tested for each waste formulation being qualified.

Following the ‘rradifation exposure the specimens should be examined visually
and should be free of any evidence of significant cracking, spalling, or bulk
disintegration; 1.e., visible evidence of significant degradation would be
indicative of failure of the irradiation test. If there are no significant
visible defects (see Section II.C for discussion of "significant degradation”),
the test specimens should be subjected to compressive strength tisting in
accordar.e with ASTM C39 and should have mean compressive strengths that are
equal to or greater than 500 psi.



E. Biodegradation

As indicated in 10 CFR 61.56(b)(1), a structurally stable waste form is one
that will be relatively unaffected by "microbial activity." Generic (not
specific to type of waste form) reccmmendations for biodegradation testing
provided in Sectfon C.2.e. of the main body of this Technical Position indicate
that ASTM Standard Practice G21 (Ref. A5) and G22 (Ref. A6) are suitable
methaods of test for determining susceptibility to fungi and bacteria,
respectively. Experience in biodegradation testing of cement-stabiiized waste
forms has shown (Refs. A7-AS), however, that they generally do not support
fungal or bacterial growth. The principal reason for this appears to be that
the fungi and microbes used in the G21 and G22 tests require a source of carbon
for growth, and in the absence of any carbonaceous materials in the waste
stream, there is no internal food source available for culture growth.
Conseqguently, for cement-stabilized waste forms, biodegradation qualification
testing need not be conducted unless the waste forms contain carbonaceous
materials (e.g., ion exchange resins or oils).

For cement-stabilized waste forms containing carbonaceous materials, there
should be n)> evidence of culture growth during the G21 and G22 tests. The test
specimens (at least three for each organic waste stream formulation being
qualified) should also be free of any evidence of significant cracking, 3
spalling or bulk disintegration; i.e., visible evidence of significant i
degracation would be indicative of failure of the test. I[f there are no
significant visable defects following the test exposures (see Section II.C of
this Appendix for discussion of "significant degradation"), the test specimens
should be subjected to compression strength testing in accordarce with ASTM (39
and should be shown to have mean compressive strengths equal to or greater than
500 psi.

F.  Leach Testing

Resistance to leaching of radionuclides is not specifically mentioned in Part
61, nor is radionuclide containment called out as a specific requirement for
low-level waste packages. Minimization of contact of waste by water is a
fundamental concern of Part 61, however, as evidenced by the statement in
Section 61.7 that "...a cornerstone of the system is stability...sc that .
access of water to the waste can be minimized (emphasis added). Migration of
radionuciides 1s thus minimized..." 1In addition, there are several statements
in Section 61.51 that address minimization of contact of water with waste.
These statements are in recognition of the fact that contact of waste with
water is the first step in a potentially major pathway for radionuclide release
and migration off-site. Thus, "leaching," or release of radionuclides from a
waste form through contact with water is a first step in subsequent migration
of the radionuclides from the waste through the groundwater and of{ the site.
Therefore, leaching is a phenomenon that i3 of fundamental intercst in waste
disposal.




The leach testing procedure specified in Section C.2.e. of the main body of
this Technical Position is ANSI/ANS 16.1: Measurement of the Leachability of
S50lidified Low-level Radicactive Wastes by a Short-Term Test Procedure (Ref.
ALO). In the ANS/ANSI 16.1 test, a test specimen is completely immersed in a
measured volume of water, which is changed on a prescribed schedule. Upon
removal, the leachant is analyzed for the radionuclides (or elements) of
interest. The data obtained by this procedure are expressed as a material
parameter of the leachability of each leached species. This parameter is
called the "Leachability Index" (L), which is the arithmetic mean of the L
values obtained for each leaching interval (where the L value is the logarithm
of the inverse of the effective diffusivity). The leachability index, as
calculated in accordance with ANSI/ANS 16.1, should be greater than 6.0.

The period of time specified for the leach test in the above-cited Section
C.2.e. of this Technical Position is a minimum of 90 days, and the test period
called out in the Standard corresponds to 90 days. This time period was
selected as a means of determining whether there might be a change in leach
mechanism with time; (a¢ explained in the Standard, early leach rates observed
with solidified waste forms are most often explained by diffusion--other
mechanisms, such as erosion, dissolution, or corrosion, would generally be
discernible only after longer leaching times). However, any leaching that a
involves other mechanisms such as erosion, dissolution, corrosion or other
chemical or physical phenomena would most likely be readily observed visually‘
and through mechanical testing. Such ouservations would be made as part of the
immersion test, which is a 90-day test. These facts, coupled with comparisons
of 5-day and 90-day data (Ref. All) on cement waste fcrms that showed that the
percentage differences between 5-day and 90-day leach indices were relatively
small for most specimens, indicate that a 5-day leach testing period is
sufficient for cement-solidified wastes.

The leachant specified in ANSI/ANS 16.1 is deionized water. It is stated in
the above-cited Section C.2.e. of this Technical Posit'on that additional
testing using other leachants should also be performed to confirm the
solidification agents leach resistance in other leachant media. Synthesized
sea water leachant is listed as a preferred alternate leachant. The basis for
this is, that while leachability indices are generally lower (i.e., leach rates
are higher) for tests conducted in demineralized water than in sea water (Ref.
All), this is not true in &1l cases for all waste streams. For reasons of
economy, however, it is desirable to l1imit the bulk of the testing to one
leachant. If ft can be shown that the chosen leachant is the most aggressive
one, testing with one leachant is appropriate. Since it is not possible to
initially predict (Ref. A9) which leachant (deionized water or svnthesized seas
water) would be most aggressive, sufficient preliminary testing should be
conducted to identify the most aggressive leachant for each waste form
formulation being qualified, and that leachant should be used for the balance
of the testing (if only one is used). An acceptable method of identifying the
most aggrassive leachant is to perform 24 hour (or longer) leaching
measurements on both leachants and to use the leachant that resulted in the
lowest leach indices (i.e., highest leach rate) for the remaining days of
testing.




G, Immersion Testing

M. "Siandard Method of Test" for immersicn testing has been adopted for
lva-leve]l radicactive waste, but as indicated in Section C.2.f, of the main
tedy of this Technical Position, immersion testing mav be performed in
conjunction with the leach testing (which is to be performed in accordance with
ANSI/ANS 16.1). However, in contrast with the period of time (5 days)
necessary for leach testing of cement-stabilized wastes, ifmmersion testing
should be performed for a minimum period of 90 days. The immersion testing
should be performed in either defonized water or synthesized sea water. The
immersion liquid should be selected on the basis of short-term (24-hour or
longer) leach tests that identify the most aggressive immersion medium (see
discussion of leach testing).

The test specimens (at least three for each waste stream formulation being
qualified) should be cured for a minimum cure time of 28 days (see Section III,
“Specimen Preparation,” of Appendix A for details) prior to being immersed.
Following immersion, the specimens should be examined visually and should be
free of any evidence of significant cracking, spalling, or bulk disintegration.
[t there are no signiricant visible defects (see Section I1.C of this Appendix
for discussion of “"significant degradation®), the specimens should be subjcctv
to compressive strength testing in accordance with ASTM C39 and shculd have |
post-immersion mean compressive strengths that are equal to or greater than 500
ps1 and not less than 75 percent of the pre-immersion test (i.e., as-cured)
mean compressive strength. [f the post-immersion mean compressive utrength is
less than 75 percent of the as-cured specimens' pre-immersion mean compressive
strength, (but not less than 500 psi) the immersion testing interva’ should be
extended (using additional specimens) to a minimum of 180 days. For these
cases, sufficient compressive strength testing should be conducted (for
example, after 120, 150, and 180 days of immersion) to establish that the
compressive strengths level off and do not continue to decline with time,

For certain waste streams (viz., bead resins, chelates, filter sludges, and
floor drain wastes) that have been found to exhibit complex relationships of
cure time and immersion resistance (Ref., A12), additional immersion testing
should be performed on specimens that have been cured {1in sealed containers )
tor a minimus of 180 days. The immersion period should be for a minimum of 7
days, followed by a drying period of 7 days in ambient afr at a minimum
temperature 20 degrees Celsfus. After the specimens are dried, they should
meet the posteimmersion test visual and compressive strergth criteria specified
above. 't

~
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H, Free Standing Liquids

It is stated in 10 CFR 61.56(b)(2) that "...liquid wastes, or wa.tes containing
1iquid, must be converted into a form that contains as little free standing or
noncorrosive liquid as 1s reasonably achievable, but in no case shall the
1iquid exceed...0.5% of the volume of the waste for waste processed to a stable
form.” Correspondingly, waste test specimens should have Tess than 0.5 percent
by volume of the waste specimen volume as free liquids as measured using the
method described in Appendix 2 of ANSI/ANS 55.1 (Ref. Al13,. Inasmuch as cement




is an alkaline material, eviden
improper waste form preparation
cement-stabilized waste forms sh

ce of acidic free ligquids is indicative of
or curing. Therefore, any free liquid from
ould have a minimum pH of 9.

[ Full-scale Testing

It is expected that the testing performed in accordance with the guidance
provided in Sections A through H above will b

€ carried out on small, laboratory
scale specimens. As indicated in Section C.2.h. of the main body of this
Technical Position,

therefore, it is necessary to correlate the characteristics
of full-size products with those

of laboratory size specimens. The full-scale
specimens should be fabricated using solidification equipment that is the same
as or comparable to that used in

fieid. The correlation of full-s
accomplished by performing (1) co
(cured for a minimum of 28 days), and (2) 90-day immersion tests

that include
post-immersion compressive strength tests (See Section I1.G above) for the most
conservative waste stream(s) being qualified.

Test specimens obtained from the full-scale waste forms Ly coring or sectioning
should be destructively analyzed to ensure that the product produced is
homogeneous to the extent that all regions in the product can expect to have-
compressive strengths that meet the criteria called out in Section I1.B above.

ITI. QUALIFICATION TEST SPECIMEN PREPARATION
A.  Mixing

Experience in preparation of lab-scale and full-scale cement-solidified waste
forms (Ref. A9) has shown that the method employed 1. mixing the ingredients
€an have a dramatic influence on the reactivity of the materials, the structure
of the solidified waste form, and the resultant properties and characteristics

of the waste form. Imporcant parameters include type of equipment and mixing
time bacause they wil) determine the amount of energy imparted to the
ingredients used in the solidification recipe.

This is especially important in
cases where properties ang characteristics of small, lab-scale specimens are

used to predict the behavior of large, full-scale products. In preparing
laboratory-sized qualification test specimens, it should be shown by analysis
and/or tcstinq,that the type of equipment used, the mixing time, the speed of
the mixer, eteg. will, in combination, impart the same degree of mixing to the
laboratory specimens as the full-scale mixing equipment and procedure will
impart to full=scile waste forms and that the degree of mixing is sufficient to
ensure production of homogeneous waste forms.

B. Curing

The curing conditions for small, laboratury-scale qualification test specimens,
should, to the extent practical, be the same as the conditions obtained with
full-scale products. Inasmuch as cement constituents exhibit a significant
exothermic heat of hydration, while possessing low thermal conductivity, the
interior temperature of large, full-scale cement waste forms may be elevated
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significantly (apwroaching even the boiling point of water). To ensure that
the laboratory specimens endure curing conditions that are reasonably similar
to those of full-size products, the waste form centerline temperature profile
as a function of time should be obtained for the largest full-sized waste form
to be gualitied for each waste stream. That profile should be duplicated, to
the extent uractical, in the laboratory specimens. An acceptable method is to
cture the sjec mens in a suitable oven for a period of time equivalent to the
peak heat cf hydration period. For the purposes of this Technical Pcsition
that period of time is taken to be that required for the centerline temperature
of a3 full-scale waste form to decrease to a near-ambient (30 degrees Celsius or
lower) temperature level

Care should be taken to ensure that the waste loadings and cement
concentrations in the full-scale waste forms provide sufficient margin to
preclude reaching the boiling point of the pre-solidification mix. This is
necessary to ensure that the waste form formulations will not be subject to
uncontrolled variations due to water losses caused by evaporation during set.
Uncontrolled porosities due to vapor bubble formation and rapid set due to
elevated temperatures will also be avoided by limiting the maximum temperatures
in the cement-solidified waste forms. .
The compressive strength of hydrated cement and concrete solids increases i
asymptotically as the mixtures cure. Normally, the strength at 28 days
approaches seventy-five percent or more of the "peak" value, though when
pozzolonic cements are used the time required to reach peak strength may be
extended. Sufficient test specimens should be prepared to determine the
compressive strength increase with time to ensure that the specimens have
attained sufficient (i.e., greater than 75% of the projected pezk) strength
prior to subjecting the remaining specimens to the qualification testing called
out in Sections I1.C through II.G. of this Appendix.

C. Storage

Test specimens that will be subjected to the qualification testing described in
Section II of this Appendix should be kept in sealed containers during curing
and storage. This is intended to simulate the environment that would be
obtained in a typical full-scale waste form liner and will prevent loss of
water that might affect the performance of the watte form specimens during
subsequent testing.

IV. STATISTICAL SAMPLING AND ANALYSIS

As noted in the discussion of compressive strength testing (see Section I1.B
above), there tends to be considerable scatter in the compressive strength data
obtained on brittle ceramic materials such as cement. Therefore, sufficient
specimens should be tested in the as-cured condition to provide enough data to
establish a mean and standard deviation, though for reasons discussed in
Appendix A Section II.B, the number of as-cured specimens to be tested is left
to the judgement of the waste formulation qualifier. For statistical purposes,
however, the number of as-cured (pre-environmental test) compressive strength
specimens should be ten or greater for a given formulation. Further discussion
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of the rationale for this provision is provided in Section I1.8 of this
Appendix. For the minimum quantities of test specimens recomme ded in the
respective subsections of this Appendix, the specimens tested should have a
post-test mean compressive strength that is equal to or greater than 500 psi.
Note that for the immersion tests, a slightly different acceptance criterion is
identified, in subsection II.G of this Appendix. Variations in individual

spec men compression strength need not be considered.

Other than the determinations of compressive strength, the only other parameter
of interest in qualification testing of low-level waste forws that lends itself
to statistical treatment is the leachability index. ANSI/ANS 16.1 (Ref. Al0)
uses the confidence range and correlation coefficient as measures of
discrepancies in the measurements of leachability. The Standard requires that
the confidence range and correlation coefficient be reported with the
Leachability Index. As is the case of the ASTM (39 Compressive Strength
standard, however, no precision criterion has been established yet for the
ANSI/ANS 16.1 leach test.

V. WASTE CHARACTERIZATION

The importance of waste characterization was extensively discussed at the 1
May/'June Workshop on Cement Stabilization of Low-Level Radioactive waste that’
was held in Gaithersburg, MD. The Proceedings (Ref. A9) of the Workshop,
particularly the efforts of Working Grouo 4, record the discussions and provide
useful information on tha routine charactarization of typical waste streams.
wWaste characterization would typically be expected to include as a minimum the
identification of major constituents in the waste (including primary ions and
salts or other solids), density, pH, temperature, radioactive isctopes, and a
check for the presence of secondary ingredients that could significantly affect
the hydration of the cement.

Some waste streams, such as pressurized water reactor (PWR) primary coolant
system borated water, are relatively well-characterized and free of secondary
ingredients. There are other waste streams, however, such as ion exchange
resins, filter sludges and floor drain liguids, that may contain chemicals that
can significantly reta~d or accelerate the hydration of cement or in other ways
adversely affect cemen waste form performance (Ref. A9). Tt is impractical
for a waste processor to perform qualification testing on evary possible
combination and concentration of secondary constituents in a given type of
waste stream. < Nor is it considered practical or necessary for a waste
generator to perform a compiete quantitative chemical analysis on every batch
of waste that is produced. It is, however, incumbent on radwaste system
managers and processors to be cognizant of the types of chemicals that may
produce problems in using cement in the solidification and stabilization of
low-level radioactive wasie. The introduction of such chemicals into waste
treatment systems that utilize cement stabilization media should be avoided or
specifically compensated for in the formula used for stabilizing that waste
stream. If the waste processor is a vendor or is otherwise not the generator
of the waste, it s incumbent on all parties to be in adequate communication
with each other with regard to the types and quantities of chemical ingredients
in the waste and the capability of the wa:tte formulation to provide long-term
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structural stability to the waste form. As a part of process control, mixing
of different wastes in holding tanks and transfer of liquid wastes without
adequate flushing of lines should be generally avoided, because such mixing
might introduce ingredients into the waste that were not present in the
qualification test program that was conducted for the waste stream in gquestion.

To assist waste generators and processors in developing a sense of greater
awareness of low-level radicactive waste stream ingredients that may adversely
affect the setting and stability of cement-solidified waste forms, a list of
such chemicals is provided in Table I. This list is not intended to be all-
inclusive. Moreover, some of the constituents listed may be considered
hazardous materials, as defined by Environmental Protection Agency (EPA)
criteria, and which thus, if mixed with radioactive material, could be
classified as a "mixed waste.” Any guestions about low-level radiocactive wastes
that might be classified a5 mixed wastes should be directed to the EPA.

Low-level radicactive waste generators and processors who intend to stabilize
Class B and Class C waste with cement should either (a) prevent the
contamination of, (b) limit to the extent practical, or (c) pre-treat as
appropriace, waste streams that may contain the chemicals and constituents i
Table [. It is the responsibility of the waste generator and processor to '
ensure that the cement formulation used for a given waste stream is qualified
for the waste stream chemical constituents and concentrations in question. '

Vi, PCP SPECIMEN PREPARATION AND EXAMINATION

A. General

The purpose of a Process Control Program (PCP) is to describe Lie envelope
within which processing and packaging of low-level radioactive wastes will be
accomplished to provide reasonable assurance of compliance with low-level waste
requirements. All commercial nuclear power plants have plant specific PCPs,
The guidance provided in this section of this Appendix is not, however,
intended to add-ess facility-specific PCPs, which, in additieon tn containing a
general description of the methods for controlling the processing and packaging
of radicactive waste, may also contain a description of the system and
operating procedures, instructions on manifest preparation, and a discussion of
administrative controls. Rather, this guidance addresses only the recipe
portion of cement stabilization of low-level waste; that is, the guidance
Addresses the nature of the information that shouid be provided in a generic
PCP concerning the type and quantity of ingredients used in the cement waste
form formulatfon, the order of addition, and the method, process, and time
required for mixing the ingredients in the preparation of verification and
surveillance specimens as well as the full-scale waste forms. Also provided is
guidance on the preparation of PCP “verification" and surveillance specimens
and the type of examinations and testing that shoulid be performed on those
specimens.
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This information on verification =jecimens is intended to provide assurance
that the formulations used in the qualification testing program correspond to
those actually used in the field. The surveillance specimen program, described
in Section VII of this Appendix, is intended to provide verification that the
waste forms are remaining stable with time.

For each low-level radioactive waste formulation, the generic PCP should
address the boundary conditions (i.e., bounding process parameters) for
processing the waste to provide reasonable assurance that the final waste form
will meet 10 CFR Part 61 stability requirements. The process parameters will
be influenced by (a) the characteristics of the waste prior to processing, (b)
the qualities of the solidification medium, as influenced by additives, and (c)
the physical/chemical process of preparing the waste into a final waste form.
variables that influence the process and have an effect on the product, and
that should be, therefore, be identified and restricted within acceptable
bounds for each waste form include the following:

) Type of waste (e.g., bead resin, including type--anion/cation/mixed/
manufacturer/weak acid/strong acid, percent depleted, powdered resins,
boric acid, sludges);

»

2. waste characteristics having influence on the tinal waste form (e.g., pH§
01l content, chelating agents, water content, maximum concentration of
secondary ingredients),;

3. Additives (e.g., type of cement, water, lime, silica fume, fly ash,
furnace slag,) and the order of addition:

4. Physical process parameters (e.g., maximum temperatlure, mixing equipment
required, mixing and curing times).

The generic PCP should indicate how representative samples of the feed waste
are to be obtained for preparing PCP verification and surveillance specimens.
The PCP should identify typical and maximum batch sizes and the number of PCP
specimens to be taken for each batch. The PCP should describe where
adjustments could be made to the feed waste material, in the event that certain
feed material parameters that may be encountered in the field fall outside of
the acceptable range for processing. These adjustments should not be
undertaken if the resultant waste stream feed material and stabilized waste
form were to be chemically or physically different from that qualified in
laboratory testing.

[f, during the course of full-scale waste form preparation at a nuclear power
plant, 1t should become necessary to effect an ad hoc, impromptu change in the
approved recipe or procedure to avoid an incomplete or otherwise unsatisfactory
solidification condition, the change should be reviewed and approved by the
facility licensee pursuant to the provisions of 10 CFR 50.59. This process
should be followed in all such cases where ad hoc changes are necessary whether
or not a generic PCP has received approval as part of a Topical Report review
process. [nasmuch as the affected waste form would lack assurance of long-term
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structural stability (because it was produced under conditions that were
outside of the envelope of the conditions used in the qualification tests), it
1s anticipated that the resultant waste form would not be accepted for disposal
at a disposal site without the expressed approval of the disposal site
reguiatory authorities. It is also anticipated that, prior to accegting the
waste, the regulatory authority wou'd require either (1) adequate mitigation of
any potential adverse effects on the iong-term structural stability of the
waste form or (2) an acceptable justification concerning the lack of any
potential significant effect of the affected waste form on the overall
performance of the facility. Alternatively, the disposal site regulatory
authority could accept the affected waste for disposal with the provision that
the required structural stability would be provided at the disposal facility by
means of an engineered structure.

After the generic FCP has been reviewed and approved by the NRC, the PCP
parameters and procedures should be followed as described in the Topical Report
(or other documentation) so that the 10 CFR 20.311 certification can be made
without the need for additional justification that the cement-solidified waste
meets the requirements of 10 CFR Part 61. Once a generic PCP has been approved
by the NRC any subsequent changes to the generic PCP should be reviewed and
approved by the NRC. Any incomplete or otherwise unsatisfactory solidificatien
condition known to waste generators and processors is requested to be reported

to the NRC (Director, Division of Low-Level Waste Management and Decommissioning)
within 30 days after such an occurrence is known (see Section VIII). The

actions taken to produce an acceptable waste form after the initial unsatisfactory
solidification condition was identified should be described.

B. Preparation of PCP Specimens

Prior to plant-specific solidification of full-scale waste forms,
representative samples of the feed waste should be obtained in sufficient
quantity to prepare the desired number of PCP specimens. The feed waste
material should be solidified using the recipe that has been qualified in
laboratory testing for the given waste stream. Mixing of the waste materials
with the cement and additives should be accomplished in 3 manner that
duplicates, to the extent practical, the mixing ronditions that are obtained
with full-scale mixing. The specimens should be cured under conditions similar
to those used in the laboratory qualification test program. PCP specimens
should be prepared for each batch of waste that is required to meet the 10 CFR
Part 61 structura)l stability criteria. For the purposes of the guidance
provided in tids Technical Position, a "batch" is herein defined as any
quantity of waste stream feed material that is from a single source (e.g., a
holding tank), that is processed as a single batch (even though it maybe
subdivided in more than one unit waste form: e¢.g., liner), and that,
therefore, possesses unvaried, single operation, batch characteristics.

C. PCP Specimen Examinations and Testing

1. Short-term (24-hour PCP Verification) Specimens -

Prior to solidifying full-scale waste forms, plant-specific PCP verification
specimens should be prepared, in accordance with procedures described above,
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for :xamination and compressive strength testirg, The specimens should be free
of significant visible defects, such as cracking, spalling or disintegration
and should exhibit less than 0.5% by volume of the specimen as free liguid. As
a measure of process control, the specimens should, within a 24~hour period
after preparation, be subjected to an ASTM C39 compressive strength test,
(penetrometer measurements may be substituted, as described below). The
compressive strength values should be within two standard deviations of the
mean compressive strength values obtained at 24 hours for test specimens
prepared and tested as part of the associated laboratory generic qualification
test program for the waste formulation. Alternatively, penetrometer tests can
be used in lieu of (39 compressive strength measurements if acceptable
correlation data demonstrating the relationship between the compressive
strength values and penetrometer values have been obtained for the waste stream
formulation in question. If penetrometer tests are used, the mean penetrometer
hardness values cbtained on the verification specimens should be within two
standard deviations of the mean obtained on the qualification test specimens
for that formulation. I[f the compressive strength or penetrometer measurements
do not meet the above criteria, a second set of PCP specimens should be
prepared and retested. The second set of PCP specimens should be fabricated
using either the same farmula or an adjusted one that falls within the
compositional envelope of the qualification tests conducted for that waste
stream. $

2. Long-term Surveillance Specimens -

The guidance herein addressing long-term surveillance specimens is directly
applicable to waste generators and to vendors processing wastes at licensed
facilities who intend to certify, in accordance with the provisions of 10 CFR
20.311, that the cement-solidified waste meets the structural stability
requirements of 10 CFR Part ii. Sufficient PCP specimens should be prepared to
permit the retention, examination and testing of surveillance specimens. The
surveillance specimens should be stored in sealed containers at normal room
temperatures. The examination and testing of surveillance specimens is
described in Section VII of this Appendix.

VII. SURVEILLANCE SPECIMENS

The purpose of the surveillance specimens is to provide confirmation that the
waste forms prepared for certain waste streams, (in particular bead resins,
chelates, filter sludges, and floor drain wastes) are performing as expected.
At periods of time equal to 6 months and 12 months after preparation, the
surveillance specimens should be examined visually and should be free of
evidence of significant cracking, spalling or bulk disintegration (see Section
[1.C of Appendix A for discussion of "significant degradation"). AL least one
specimen should be subjected to an ASTM C39 compressive strength (or
penetrometer) test at the & and 12 month periods. The mean compression
strength (or penetrometer) value(s) obtained should be not mcre than two
standard deviations below the mean of the as-cured strength or penetrometer
values obtained with the qualification test specimens cured for an equivalent
period of time.
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At 12 months after preparation, one or more PCP surveillance specimens should
be subjected to an immersion test. The duration of the immersion test should
be a minimum of 14 days. Upon removal from the immersion liquid, which should
be either deionized water or synthesized sea water (see Section I1.F of this
Appendix) the specimens should be allowed to dry in ambient air for a minimum
of 48 hours. The specimens should then be examined visually and shoula be free
of significant surface or bulk defects such as cracking, spalling, or bulk
disintegration. following the immersion test, the specimen(s) should be
subjected tc an ASTM C39 compressive strength (or penetrometer) test. The test
results should meet the criteria discussed above.

[f the PCP surveillance specimens tested either by the vendor of an NRC-approved
fopical Report or by a utility or other licensee, should fail any of the above
tests, the wastes previously solidified may not meet *he stability requirements
of 10 CFR Part 61 Therefore, the NRC (Director, Division of Waste Management
and Decommissioning) and licensee (if other than the waste processor that
shipped the suspect waste to the disposal facility) should be notified in
writing within 30 days. 1In turn, the licensee should notify the disposal
facility operator and regulatory authority if the 10 CFR 20.311 certification
as to waste stability was invalidated by this finding. The licensee's report
should satisfy the information needs of the regulatory authority anu should ?
describe the waste stream solidified, the waste formulation used, the number of
full-scale waste forms that had been produced, date of shipment, manifest :
numbers, and the results of the tests. The report should also contain a
discussion of the significance of the test results and proposed changes, if
any, that might have to be made to the waste formulation to ensure that, for
the waste stream in gquestion, future waste forms would be stable.

For all waste processors (including utility licensees and vendors of
NRC-approved Topical Reports), it is recommended that a summary report that
addresses the results of PCP surveillance specimen preparations and
examinations should be prepared annually by the waste processor and submitted
to the NRC (Director, Division of Waste Management and Decommissioning). The
report should document the results of all visual examinations and immersion,
compression, and/or penetometer tests performed on the cement-stabilized waste
form surveillance specimens during the calendar year. The annual report should
be submitted within 90 days of the end of each calendar year. A commitment to
provide this information will be made a condition of approval for all future
license applications, topical report submittals or other regulatory actions
that deal with cement waste forms, where the waste generators and/or processors
desire NRC endorsement of their 10 CFR 20.311 certifications,

VIII. REPORTING OF MISHAPS

Known cement waste form processing mishaps, including but not restricted to,
cement waste forms that have not solidified completely, waste forms that have
swelled and/or disintegrated, waste forms that were not prepared in accordance
with an approved PCP, and waste form preparations that resulted in unusual
exothermic reactions, should be reported by the cognizant waste processor to
the NRC (Director of the Division of Waste Management and Decommissioning)
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within 30 days of the time that the vendor becomes aware of the iacident.
Licensees should also report such mishaps to the disposal site regulatory
authority since such an event may indicate the waste form will or does not
satisfy the stability requirements of 10 CFR Part 61. If the mishap becomes
known to the waste generator and/or processor before the waste forms are
shipped off-site, the affected waste form(s) should not be shipped until
approval is obtained from the disposal site regulatory authority. A commitment
to report and deal with waste form mishaps as discussed above will be made a
condition of approval for all future license applications, topical report
submittals, or other regulatory actions that deal with cement waste forms,
where the waste generators and/or processors desire NRC endorsement of their 10
CFR 20.311 certifications.

IX. IMPLEMENTATION

fhis Appendix to the Technical Position on Waste Form reflects the current NRC
staff pcsition on an acceptable means for meeting the 10 CFR Part 61 structural
stability requirements for cement waste forms. Therefore, except in those
cases in which the waste generator, vendor, and/or processor proposes an
acceptable alternative method for complying with the stability requirements o
10 CFR Part 61, the guidance described herein will be used by the NRC staff i
all future evaluations of the acceptability of cement waste forms for disposa
at near-surface disposal facilities.

G!‘ R |
2 ‘
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Table I ‘

LIST OF WASTE CONSTITUENTS THAT MAY CAUSE PROBLEMS WITH CEMENT SOLIDIFICATION
POTENTIAL PROBLEM CONSTITUENTS WHICH MAY BE EXPECTED IN THE WASTE STREAM

Inorganic constituen's Organic Constituents - Aqueous Solutions
Borates [1] Organic acids [1]
Phosphates [1] Formic acid (and formates)
Lead salts [2]
Zinc salts “"Chelates" [1],[3]
Ammonia and ammonium salts Oxalic acid (and oxalates)
lFerryc‘salts Citric acid (and citrates)
"Oxidizing agents" [1) Picolinic acid (and picolinates)
(often proprietary) EDTA (and its salts)
Permanganates [1] NTA (and its salts)
Chromates [2]
Nitrates [1] “Decon solutions"(1]
Sulfates [1) Soaps and detergents [1]

Organic Constituents - Oily Wastes

Benzene [1],[2)

Toluene [1],[2] :
Hexane [1]

Miscellaneous hydrocarbons ;
Vegetable oil additives

POTENTIAL PROBLEM CONSTITUENTS THAT MAY BE AVOIDED BY HOUSEKEEPING OR PRETREATMENT [4]

Generic Problem Constituents specific Problem Constituents - Organic [5]
0i1 [1] and grease Acetone [1],(2]
“"Aromatic oils" [1] Methyl ethyl ketone [2]
"Organic solvents" [1],[2] Trichloroethane [2]
Dry-cleaning solvents [1],([2] Trichlorotrifluoroethane [2]
“"Industrial cleaners" [1],[2] Xylene [2]
Paint thinners [1],(2] Dichlorobenzene [2]
"Decon solutions” [1]
Soaps and detergents [1) Specific Problem Constituents - Inorganic

Sodium Pypochlorite [1)
NOTES:

[1] These comstituents have been specifically identified by vendors as having
the potential to cause problems with cement solidification of low-level
wastes.

[2] The presence of these constituents may result in the generation of mixed
wastes. The Environmental Protection Agency should be contacted for
more information.

[3] Al of these chelating agents could also he identified as "organic acids."

[4] Good housekeeping and pretreatment could also be effective in
preventing problems with cement soiidification for many of the
constituents !isted in the top list.

[S] These specific constituents aiso fall into several of the "generic"
problem constituents "categories” listed at the left,
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UNITED STATES
NUCLEAR REGULATQRY COMMISSION
ACYISONY COMMITTER ON NUCLEIAR W
WEANHINGYON. 0 ¢ X

September 6, 1990

The Honorable Kenneth M, Carr
Chairman

U.S. Nuclear Regulatory Commission
wWashington, D.C. 20555

Dear Chairman Carr:
SUBJECT: REVISION 1 OF DRAFT TECHNICAL POSITION ON WASTE FORM

During its 23rd meeting on August 29 and 30, 1990, the Advisory
Committes on Nuclear Waste (ACNW) reviewed a draft version of
Revision 1 of the Technical Position on Waste Form, prepared by
NRC's Division of Low-Level Waste Managewent and Decommissioning.
The Committee also had the benefit of discussion with the NRC staft
on this matter.

The revision represents a significant expansion of the previous
document on this same subject and reflects many of Che points that
vere called to the attention of the NRC staff during previous ACNW
and ACRS subcommittee meetings. Owing to the importance to public
health and safety that is now properly attached to the quality of
the low~level waste form, we conclude that this technical position,
when fully implemented, can serve as & useful guide in the
evaluation of waste forms used in low-level waste disposal. We
believe that the required reporting of mishaps will be especially
useful.

Listed below are several concerns that the Committee has on this
subject. However, we believe that publication of the Technical
Position need not be held up pending resolution of these concerns.
To assist in their resolution, we recommend that the NRC staff
consider the detailed discussions held during the ACNW meeting of
August 29, 1990.

1. The applicable regulation (10 CFR Part 61) places smphasis on
the physical stability of the waste form (Class B and Class
C) with the intent that by this means a:ccess of water to the
waste can be controlled. There is no requirement in Part &1
for a specified resistance of the waste form to leaching of
radionuclides by ground water. We believe that an important
attribute of the waste form is its behavior related to
migration of radionuclides into the environment. We balieve
a4 revision of Part 61 addressing this peint is needed, but

Enclosure 2
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until that is completed, the Technical Position should be
amended to reflect more directly the attention that leaching
resistance should be given. The almost exclusive focus of the
Technical Position on mechanical integrity of the waste form
and the effect of various phenomena (e.g., thermal cycling,
radiation, and immersion in water) on that integrity should
be supplemented by requirements that leach resistance, as
measured by a specified separate test, should be maintained
in parallel with mechanical strength after the waste is
subjected to these phencmena.

The testing requirements cited in the revised Technical
position should be representative of conditions likely to be
encountered in a shallow land burial site. The prirary
mobilizing agent is ground water which could be more aggres-
sive in enhancing movement of radionuclides than the distilled
water or synthetic sea water now specified in the Technical
Position. We believe that the specific test conditions cited
in the Technical Fosition, now oriented only to structural
impact, should be complepented by additional conditions that
ralate to the ground watar chemistry of the waste, FPurther,
biodegradation tests should be specified for cementitious
waste matrices using bactaria that are likely to affect cement
as wall as the organic component of the waste.

Wwe believe that the provisions for tests of the radiation
resistance of waste forms may not be sufficiently conservative
when considering the potential for hydrogen generation in
closed spaces. The NRC staff is urged to reexanine this topic
to ensure that slow buildup of hydrogen from water-bearing
wastes in sealed containers does not become a problem for
long~term, safe disposal.

We believe that insufficient attention has been given to the
testing of aged waste forms. Many of the matrices, including
concrete, that are used to contain wastes continue to change
chemizally and physically long after their preparation. Owing
te the longer term focus (i.e., 300 years) of the waste
integrity requirement, definition of the behavior of waste
specimens that simulate aged waste forms appears appropriate
for inclusion in the Technical Position where such testing
appears feasible and reasonably reliable.

The Committee notes that a part of the regulatory control over
low-level waste disposal is based on Part 20 regulations (10
CFR 20.311). Wae urge that the NRC statf examine the revisions
in Part 20 that affect low-level waste and ensure that the
Technical Position and the updated Part 20 are compatible.

The Committee is avare that the newly developed criteria for
compressive strength of acceptable cementitious wasts forms
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(500 pei) lacks strong technical Justification but wvas
selacted to preclude the use of unstable vaste forms. The NRC
staff should include in the Technical Position recognition
that the compressive strength that is initially called for may
not be retained by the wvasta form for its required life.
Long~-term degradation of compressive strength to lower levels,
but not less than the approximately 60 psi required for other
waste forms, may be acceptable.

We hope you will find these comments useful.

Sincerely,

Wi 1o/ 0 ool

Dade W. Moeller
Chairman

Reference:

U.S. Nuclear Regulatory Commission Draft Technical Positicn on
wWaste Form (Revision 1) dated June 1990, Prepared by Technical
Branch, Division of Low~Level Waste Management and Decommissioning

(Predecisional)
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"'EMORANDUM FOR: Hichard L. Bangart, Director

Uivision of Low-Leve! Waste Management
and Decommissioning, WMSH

FROM: Stuart A, Treby, Assistant General Counsel
tor Rulemaking 4 Fuel Cycle
Office of the General Counsel

SUBJECT : REVISION TO TECHNICAL PUSITION ON WASTE FORM

As requested in your memorandum, subject as above, dated May 23, 1990, this
oftice has reviewed the draft revision of the Technical Position (TP) on Waste
Form. We have two main areas ot concern with the TP, i.e., the information
collection requirements contained in the TP and the intent expressed in the TP
to place requirements on vendors who are non-licensees, particularly the
requirement to maintain radioactive waste for "survei!lance" purposes.

Appendix A of the TP contains several recordkeeping and reporting requirements
(page A-18). Aithough the recent Supreme Court case of

Dele v, United Steel Workers, No, 88-1434, u.s. ____, Feb 21, 1990, holds
that third party notification requirements Tor safety purposes are not subject
to OMB approval, OME has rat yet issued implementing instructions on how
agencies should treat such requirements. Aside from that consideration, there
are other reporting requirements found on page A-18, which will require OMB
clearance under the Paperwork Reduction Act.

The more critical issue raised by the revision is whether the NRC can place
any requirements on vendors as nor-|icensees. Section 161c, in pertinent
part, gives the Commission general authority to "make such studies..., obtain
such information...as the Commission may deem necessary or proper to assist it
in exercising any authority provided 1n this Act, or in the
administration...of this Act, or any regulations...issued thereunder." Tnis
provision of the AEA was originally contained in the 1946 Atomic Energy Act
and was incorporated verLatim into the 1954 Act. There is almost no
legislative history (and that 1s found only in the legislative history for the
1946 Act) as to Congress' intent in including the provision, other than to
reiterate that 161c grants to the Commission general authority to enable it to
discharge its responsibilities, See S Rep No. 1211, 79th Cong., 2d Sess.,
page 27,28 (1946) and HR Rep 2478, 79th Cong., 2d Sess., page 13 (1946).
Theretore, in our opinion, the language of this provision can be read in
accordance with its common meaning and usage.

As you know, 10 CFR Part 61 was i1ssued under zuthority ot the Atomic Energy

Act of 1954, as amended. The revised TP serves to provide additional guidance
as to appropriate waste forms which meet the requirements of Part 61.

: fk Enclosure 3
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Atcordingly, we believe that there is a legal basis, pursuant to §161c, to
Seek the information intended to be coliected or provided under Appendix A of

the TP from a non-licensee, 1.e., 2 vendor(s) (subject t the impact of the
Uole case cired above).

On the other hand, we do have difticulty with t) ‘parent requirement for
vendors to maintain "Surveillance Specimens” as je¢ “ied unger Section VII,
Appendix A, of the TP, While it 1 not legally cuie tionable to enter into a
Guasi-contractual relations~1p with a vendor for the purpose of proviaing
Topical Report reviews and certification as to a waste form(s) in return for
the vendor subseguently providing the information and notifications set out in
Appendix A, 1t 1s another matter to require the vendor to possess and test
radloactive matertal in the torm of a “surveillance specimen.” The NRC does
not normally allow a “person" (as defined in §11s, AEA) to possess radloactive
material, except urder a license issued by the Commissior, ‘herefore, 1t
would apcear that the impact of the TP is to require the vendor to become a
‘Ticensee," at least tor the purpose of possessing “surveillance specimens."”
We suspect that such a condition could chill the submission of Topical Reports
in this area. We would have less concern 1f the TP were more flexible in this
regard, for example, to allow the vendor, at its option, to arrange for
storage and testing of "specimens” by & licensee (either waste generator or
third party) so that the vendor's obiigation "under the contract” could be
limited to reporting,

Should you have questions concerning this response, please contact Ron Smith,
X21640, or Bodb Fonner, Xc1643, of my stafr.

tuart A. Treby
Assistant General Coursel

for Rulemaking & Fuel Cycle
Office of the Genera! Counsel
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MEMORANDUM FOR: Victor Stello, Jr,

Executive Director for Operations

FROM: Edward L. Jordan, Chairman
Committee to Review Generic Requirements

SUBJEL I MINUTES OF CRGR MEETING NUMBER 147

The Committee to Review Generic Requirements (CRGR) met on wednesday,
September 22, 1988 from 9-12 a.m. A list of attendees for this meeting is
attached (Enclosure 1). The following items were addressed at the meeting:

1 B. Sheron (RES) and F. Eltawila (RES) presented for CRGR review staff
evaluations of the IDCOR proposed methodologies for performing the
Individual Plant Examinations (IPEs) called for in the Commission's
Severe Accident Policy Statement. The Committee recommended in favor of
issuing the SERs, subject to severa) clarifications and modifications to
be coordinated with the CRGR staff. This matter is discussed in
Enclosure 2.

2. G. Bagchi (NRR) and L. Reiter (NRR) briefed the Committee on the staff's
review of Topical Report EPRI NP-4726, "Seismic Hazard Methodology for
the Central and Eastern United States." This was dong by industry,
primarily to address concerns raised by USGS that the'e may be a low
probability occurrence of a large earthquake along the eastern seaboard
of the U.5. The staff found the methodology to he acceptable for comput-
ing prebabilistic seismic hazard. The staff indicated that this document
does not represent any requlatory action and the staff committed to
providing their position regarding regulatory requirements by next spring.
The CRGR requested a further briefing on this issue at the appropriate
time. A copy of the briefing siides used by the staff at this meeting are
included as Enclosure 3.

3 J. Greeves (NMS5) and J. Surmeier (NMSS) briefed the Committee on the
status of NMSS5 waste form activities., The staff discussed the status of
the implementation of Part 61 requirements for waste form. The staff
discussed the precess and status of topical report reviews on waste forms.
The Committee requested to be kept informed regarding the status of the
low-level waste topical report reviews, and agreed that CRGR did not have
to routinely review staff actions in this area, A copy of the briefing
slides used by the staff at this meeting are included as Enclosurc 4.

In accordance with the E0O's July 18, 1983 directive concerning "Feedback and
Closure of CRGR Reviews," a written response is required from the cognizant
nffice to report agreement or disagreement with the CRGR recommendations 1n
these minutes. The response, which is required within five working days after
raceipt of these minutes, is to be forwarded to the CRGR Chairman and.if there
is disagreement with CRGR recommendations, to the EDO for decisionmaking.
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Questions concerning these meeting minutes should be referred to

Chery! Sakenas (492-4148).
cfhwafg{// Jordan, Chairman

Commitige to Review Generic
Requirements

Enclosures:
As stated

cc w/enclosures:
Commission (5)
SECY

Office Directars
Regional Administrators
CRGR Members
Parler

Sheron
Eltawila
Bagchi

Reiter

. Greaves

. Surmeier

. Rossi
Berlinger
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UPDATE CRGR ON NMSS WASTE FORM ACTIVITIES
SEPTEMBER 22, 1988

Background

1983

o Oyoo

Pre 10 CFR Part 61 Experience -~ Sheffield, West Valley, Maxey Flats
The Role of Agreement States in waste Form Activities

1. Existing SLB Sites -- Agreement States

2. Future - Mostly in Agreement States using Engineered Alternatives

€1 Requirements for Waste Form
Performance Objectives (Subpsrt C)
Stability of the disposal site after closure (61.44)
1. Class B & C wastes must have structural stability; generally
maintain its physical cimensions an¢ form for 30C years (61.7)
2. Stability intended to ensurs that waste does not
a. structurally degrade, and
b. affect overall stability of the site through
= slumping
-~ collapse, or
<= other failure of the disposal unit, and
thereby lead to water infiltration
3. 4 ways to achieve it (waste form, processing, centainer, or

structure)
Branch Technical Position .
Provides guidance on how to obtain reasonable assurance of structural
stability

Establishes types of tests and acceptance criteria
Provides specificity that Part 61 lacks

Implementation adjusted in several areas since publicatiocn
1, 60 psi versus 50 psi

2. cement waste form and polyethylene HIC issues

Tupical Report Review Process

oMmm >

Agreement States have regulatory authority for LLW disposal
States lack adequate staff to perform technical review

NMSS provides a service by performing "Central” review of TRs
Agreement States may impose more stringent requirements (2.g.,
stabilized Class A waste forms)

Topical Review Status (September 20, 1988 Table)

A. Approved
B. Discontinued
C. Withdrawn
0. Under Review
1. Polyehtylene HICs
2. Cerent waste forms
E. DOE's wnet Valley Demo Project
The Future
A. ACNW Interest (September 1€, 1988 Letter)
B. Poly Determination
C. Cement Determinations
D. Grandfathering
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TOPICAL REPORT REVIEW STATUS SUMMARY

SOLIDIFIED WASTE FORM and HIGH INTEGRITY CONTAINERS (WICs)

¥endor

Waste Chem
General Eiectric
U.S. Gypsum
Chichibu

Huclear Packaging
Nuclear Packaging
DOW

ATI
VIKEM
Stock

Nuclear Packaging
LN Technologies
Chem-Nuclear
Chem-Ry~leay
Chem-Nuclear
Hittman

Chem-Nuclear
Chem-Nuc lear
Chem-Nuclear

LN Technologies
LN Technologies
Hittman

ATI

Chem-Nuclear
Hittman

TFC

Nuclear Packaging
LN Technologies
Bondico

Babcock & Wilcox

September 20, 1988

Docket No. Type

WM=GQnw» Solidification (titumen)
WM-88 Solidification (polymer)
WM-5]wws Solidification (gypsum)*
WH-81 HIC (poly impreg/concrete)
WM-25 HIC (ferralium/FL-50)
WM-Bo¥we HIC (ferralium/family)
WM-B2%ww Solidification (polymer)**
WM-Q#ws Solidification (bitumen)
WM-13 Solidification/oil {cement)
WM-g2#ww Sclidification (cement)
WM-71 Solid/Encap (cement/gypsum)
WM-57 HIC (polyethylene)

WM-47 HIC (fiberglass/poly)
WM-1G#ws Solidification (cement)
WM-Gp*r* Solidification §cement)
WM-T7Qwex S 1idification (5G-95)
WM-101 Solidification (cement #1)
WM-97 Solidification écement #2)
WM-98 Solidification (cement #3)
WM-20 Solidification (cement)
WM-99 Solidification (cemsnt/decon)
WM-46 Solidification (cement)
WM-100 Solidification (bitumen)
WM-18 HIC (polyethylene)

WM-80 HIC (polyethylene)

WM-T76 HIC (polyethylene)

WM-87 HIC (316-stainless)

WM-93 HIC §stain1ess/poly)
WM-94 HIC (fiberglass/poly)
WM-95 HIC (coated carbon steel)

* Approved for single waste stream for one year.
*+ Approved pending satisfactory completion of thermal cycling tests.
*** Actions completed in Calendar Year 1988.

Disposition

Appreved,
Approved.
Approved,
Approved.
Approved.
Approved.
Approved.

Ciosed
1727788
12/27/85
3,’/3/188
6/25/86
11/7/85
4/20/88
6/1/88

Discontinued, 3/4/88
Discontinued. 3/9/87
Discontinued. 6y24/88

Withdrawn,
Withdrawn.
wWithdrawn.
Withdrawn,
Withdrawn,
Withdrawn,

Under review,
Under review.
Under review,
Under review,
Under review.
Lnder review.
Under review,
Under review.
Under review.
Under review.
Under review,
Under review.
Under review,
Under review,

11/21/85
5/13/85
5/2/86
10/87
5727/88
6/10/88

Submitted

6/3/88
6/10/88
6/6/84
7/22/88
4/10/84
8/1/88
12/29/83
6/28/84
€/26/84
8/84
9/11/87
2/26/88
4/21/88



UNITED STATES
NUCLEAR REGULATORY COMMISSION

ADVISORY COMMITTEE ON NUCLEAR WASTE
WASHINGTON D C 20688

September 16, 1688

The Honorable Lando W. Zech, Jr.
Chairman

U.S. Nuclear Regulatory Commission
washington, D.C. 20555

Cear Chairman lech:

SUBJECT: SUITABILITY OF HIGH DENSITY POLYETHYLENE HIGM INTEGRITY
CONTAINERS

Ouring the fourth meeting of the Advisory Committee on Nuclear Waste,
September 13-14, 1988, we met with the Low-Level Waste Management staff
and reviewed the status of the staff's investigation into the suita-
bility of high integrity containers (KICs) constructed from high density
polyethylene (HDPE) for Class B or Class C Tow-level waste. This topic
was also discussed during other ACNW meetings. The most recent reviews
were held during the first meeting of the ACNW on June 28, 1988 and
during the field trip to South Carc ina, which was held in conjunction
with the ACNW's third meeting on August 3-5, 1988. We also had the
berefit of the documents referenced.

The Committee heard a well-structured presentation on the technical
issues concerning the suftability of HDPE MICs for the disposal of
Tow-leve! radicactive waste., The focal points of the presentation were
the mechanical properties of the present designs and the ability of
these designs toc meet the NRC requirements for a satisfactory waste
container. The staff had obtained expert technical opinion on the
pertinent tepics and had made effective use of dialogue among knowledge-
able parties,

On the basis of the information presented to the Committee, it appears
that the present designs of KDPE HICs will have difficulty in meeting
the NRC criteria that define their mechanical properties for use as con-
tainers for Class B or Class C waste. We are mindful of HDPE's low
corrosion rates which, when coupled with other materials that provide
the necessary mechanical properties, couid result in a container that
shou'd be able to satisfy the pertinent NRC criteria. Thus, we have not
heard information that would eliminate HDPE from consideration as part
of an HIC,

We recommend that the'staff bring to closure its studv of the HOPE HICs
whose designs have been submitted to it for approval. We believe that




The Monorable Lando W. Zech, Jr. - 2 - September 16, 1988

staff decisions would then allow the industry to better plan its re-
sporse and further action, if any.

Sincerely,

e 5/ P ol

Dade W. Mceller
Chairman

______

[.  Ergineering Design and Testing Corporation Report, submitted to NUS
July 21, 1986, "An Assessment of Polyethylene as a Material for Use
in High Integrity Containers"

€. U.S. Nuclear Regulatory Commission draft report dated Apri) 6,
1987, prepared by J. Pires, Brookhaven Nationra) Laboratory, "Review
cf the Figh Integrity Cask Structural Evalvation Program"

3. Lelter dated February 2, 1988 from David G. Ebenhack, Chem-Nuclear
Systerse, Inc., to M. Tokar, NMSS, NRC, attaching Chem-Nuclear
Systems, Inc. report dated January 29, 1988, "Evaluation of Stress
Loadings of CNS! HCPE MICS"

&, Memorancdur dated June 15, 1988 from M. Tokar, NMSS, NRC, to S. J.
Parry, ACFS, transmitting U.S. Nuclear Regulatory Commission,
Civision of Low-Level Weste Management and Decommissioning Report
ceted June 10, 1988, prepared by S. A. Silling, Brown University,
"Review of the Structural Designs of Polyethylene High Integrity
Contayners”
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UNITED STATES l» J
NUCLEAR REGULATORY COMMISSION i

WASHINGTON D C. 205556

LR
November 16, 1990 04
L] J L

MEMORANDIM FOK: Edward L. Jordan, Chairman .
Conmittee to Peview Generic Fequirements ~ .. ¢f

FROM Frenk J, Mireglia, Deputy Director | & & ¥
Cffice of huclear Reactor Regulation

SUBJECT: WAIVER OF CRGR FEVIEW OF PRCFOSED GENERIC LETTER CF THE
REMCVAL OF COMPCRENT LISTS FROM TECHNICAL SPECIFICATIONS

For receit operating licenses, the NRC has issued Techrical Specifications (TS)
without the tebles that 1ist components to which various specifications apply.
These TS follow the principles established by Ceneric letter (GL) £4-12 that
providec guidance on the removal of the 1ist of snubbers from TS. The prin-
ciples of Gl §4-13 include (1) stating TS requirements in terms that specifi-
cally include those cowponents contained orn the lists removed from the TS,

(2) confirming that these component lists are included in plant procedures., and
(3) controlling changes to the comperert 1ists by means of the TS administrative
control recuirements for changes to plant procedures.

licensees for some plante heve included the comperent T1ists in the Updated
Safety Analysis Report (USAR). Any change to correct or upcdate conporent lists
in the USAR is subject to the provisions of 10 CFR 5C.29. This alternative is
another means by which licensees may control changes to component lists without
processing @ license amendmert, as is recuired wher the lists are

incluced in the TS.

Enclosure 1 is & proposed ceneric letter to provide guidance on a license
amendnent request to remove component 1ists from plant TS. This TS change is
beire proposed ¢s & line-item TS improvement. Enclosure 2 is a dreft memoran-
dum that provides instructions tec project mancgers on processing license amend-
ments to imelement the TS changes. Enclosure 3 is a model safety evaluation
report (SER) for these license amencments. Because the propused action irvolves
a2 change to the guidance provided by the Standard Technical Specifications,

it is subject to CRGR approval, However, we recommend that CFCR waive review

of this proposal for the following reasons:

1. The changes described in the proposed generic letter ¢o not alter TS
requirements thet apply to the components that are individually listed in
TS tables.

This acticr is consistent with current practice and does nut represent a
new staff position.

~

L ]
.

Bry proposeal by a licensee to implement this TS change is voluntary.

Contact: T. Cunring, CTSE/CCEA
X2118¢%

‘_,..f.‘.-— 44» »T—I{ - %T’,-,\. - *



A recponse to our recommendation for waiving CRGR review is reguested at your
earliest convenience, 1f you find that CRGR review of this action is neces-
sary, we will prepare a package for CRGR review. This action is sponsovred by
Charles £, Rossi, Director, Division of Cperational Events Assessment.

c?4;50uéLQ:7Z&"’ /.

. éj s ; ‘
Frank 6 Miraé&Tia, Deputy Director
Office of Nuclear Reactor Regulation

Enclosure:
As stated
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& £ WASHINGTON. D. C 208585
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TO ALL HOLDERS OF OPERATIMNG LICENSES CR CONSTRUCTION PE .S FOR NUCLEAF
POWER REACTORS

SUBJECT: PEMOVAL OF COMPONENRT LISTS FROH TECHEILAL SFE IFICATIONS
(Generic Letter 90- )

This generic letter provides guidence for preparing & r 1uest for a license
amendient to remove component 1ists from Technical Spec ficatiors (7S).

This cuidance provides an acceptable alternative te ids t1fy1ng every
component by its plant identification number as curren .y exists in tables
of TS comporents. The removal of component 1ists is / -eptable beccuse it
does not alter existing TS requiremnents or those comp «ents to which they
apply. The nuclear industry and the KRC identified this line-item TS
improvement during irvestiocations of TS problems. Previous guidence was
provided by Generic Letter £4-13 on rencving the Tist of snubbers from TS.

This guidance includes the incorporation of lists inte plant prccedures that
are subject to the change control provisions for plant procedures in the
Pdministrative Controls Section of the TS. The remcvel of compornent 1ists from
TS permits administrative control of changes to these lists without processirng
a license amendmert, «s is required to updete TS component 1ists. £ny change
to compenent lists contained in plant procedures is cubject to the requirements
specified in the Admiristrative Centrols Section of the TS on changes to plant
procedures. Therefore, the change control provisions of the TS provide an
adequate means to cortrol changes to these comporent lists, when they exist in
or have been incorporated into plant procedures, without including them in TS.

Licersees and applicants are encouraged to propose TS changes that are
consistent with the cuidance provided ir Enclosure 1. The KRC project

meneger for the facility will review conforming amendment recuests. Proposed
amendments that deviete from this cuidance will lengthen review tine.

Please contact the project manager or the contact identified below if you have
questions on this matter.

Thi letter cces not require any licensee to implement changes to their plant
procedures or propose changes to their plant TS. Therefore, any action taken
in response to the guidence provided in this generic letter is voluntary and
is rot & backfit under 10 CFF £0.109.

However, the staff ¢ treating this guidance as a request for information.
This request relates to 78 changes requested by licensees, which 1s aiready
covered by Cffice of Menagement ard Pudget Clecrance Number 3150-0011, which

Cortact: Tom Lurning, NRR/CTSE
(301) 4cz-1189
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expives January 1, 1991. The estinatec burden houre cre 50 percon-hours per
owner response, including asscssnent of the staff reccunendgation ird preparing
the licensv amendmert cpplicatien. The estimated burcen hours pertéirn only tc
the identif iec responsc-related motters and cu rot incluce the time for éactual
implementition of the requested action. This generic letter does not &lter

the burden~-hours associcted with preparation o¢f similar 7S changes oin¢ Jicense
emerdient applicetion. ferd comments recardine this burden estimate or ény
other aspect or the cellection ¢f information, inclucing suggestiors for reduce
ing this burcden, to the Informatict ¢nd Records Manegemert [ranch (MNRE-7714),
[ivisior ¢t Informaticr Support Services, Office of Information kesources
heregement, U.S. Nuclear Feculatory Commnssion, Weshinotorn, UC Z0%58; end to
the Papervork Reducticr Pruject (2150-0011,, Office of Irnformation end Regulitory
Affairs, NECE-3018, (ffice of Maragement anc Cudget, Washington, LC 20503.

Cincerely,

Janes G. Partlow
Associcte Director for Projects
Ottice of Muclear Feactor Feculation

Enclosures:

1. Remcval of Comporent Lists Trow
Technice] Specificetions

2. List of Recertiy Issucd Gereric Letters



GCerneric Letter 90- Enclosure

PEMOVAL_OF COUMPONENT LISTS FPOM_TECHNICAL SPECITICATIONS (TS)

Eackground:

Generic Letter (CGL] £4-13 provided guidence on removing the list of snubbers
from Technical Specifications (18). After CL £4-13 was issued, many licensees
submitted proposals on a plant-specific basis to remcve other component 1ists
from TS. The nuclear ircustry has &lso reconmended the removal of compunent
liets from TS ¢s a TS improvement. This cuidance for a license amendment
recuest to remove comporent lists from TS is based un the experience of both
the NRC and the industry.

The MPC staff noted that many license amendnents had been required to add,
delete, or nodify the 1ist of snubbers. The staff concluded that the list of
snubbers was not necessary, providec the TS were medified to specify those
srubbers that are required to be operable. Also, the staff roted that any
changes in the quantities, types, or locations of snubbers would constitute a
change to the facility and thus would be subject to the provisions of 10 CFR
£0.89, The snubber 7S was medified to state that the only snubbers exclucded
from the TS reguirements were those irnstalled on ronsafety-velated systems, and
then only if their failure or the failure of the :stem on which they were
installec would have no adverse effect on any safety-reicted system. The table
with the Tist ¢f snubbers and the associated references were renoved from the
Limiting Condition for Operation (LCO) and the associated surveillance
requirements.

Therefore, specificatiors may be stated in general terms thit describe the
types of components tc which the requirements apply. This provides an accept-
atle alternative to identifying components by their plant identificetion number
as currently exists in tables of TS comporents. The removal of couponent lists
is acceptable because it does rot alter existing TS requirements or those
components tc which they applyv.

buidance on_the Pemoval of Comporent Lists From T§:

The approech taken in CL £4-13 to rencve a list of componerts from TS5 may also
be used to remove other conponent 1icte from TS. To implement this approach,
the TS shculd be reviced to incorporate an explicit description of those com-
perents for which the TS recuirements epply. A Tist of those components pust
be included in a plent procedure that is subject to the change control provi-
sions for plent procedures in the Administrative Cocrtrols Section of the TS.
This cen be accomplished by incorporatinc the list, that identifiec all the
comporents for which the TS requirements apply, in such procedure or by con-
firming that an existinc procedure includes thic list of components. When

the component Tist is irncluded in & plant procedure, the icentificetion of the
ingividual comperients to which the TS recuirements apply will be @ simple task.

Althouch some comporents nay te listed in the updated cafety analysis report
(USAR), the USFP should not be the sole means to idertify these components.
licersees are oniy reouired to upcate the USAP annually, and they are only
required tc reflect ckenges made € ronths before the date of filing. Thus, the
USAR way be out of date by «s much as if months. However, to hickliaht the
change contrecls of 10 CFF £0.59 or to clarify other issues relited to these
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conponents, licensees ~ay wish to irclude these component 1iects in the next
upgate of the USAR. The Eases Section of the T¢ way refererce the plert pro-
cecdures where these lists are located; however, component T9sts should rot be
inclucded in the Bases fection because the Bases fection lacks an appropriate
veculatory process fer change control,

The staff provides the foliowine cuicance for chengine individual TS sections.
This cuidance acddresses consiceratiors unique to specific types of component

lists,

1. Containment Isolaticr Valves

The specification for containment isolation valves applies to those valves

that ere listed v the table referenced in the TS. The alternative to listiro
these valves in a TS table is the revision of the LCO to ctate “Each contain-
ment isclation velve shall be CPERABLE." Similarly, the surveillauce require-
ments for (1) post-maintenance testing, (Z) demonstrating automatic closure on
isvletion sicrels, ana (2) confirming the isolation time of power-operated or
automatic valves, shoulc be revised to remove the refererce to the 7S teble and
revised to stete "Each containment isolation valve shall . . ." or ". . . each
rower-opereted or automatic contéinment iscletion valve shall . . .

The 1ist of containment iscletion valves in the TS mey not incluce &1l valves
that are classified 2s containment isolation valves bty the plant Ticensing
basis. Cenerally, the USAR identifies thuse valves that are clessified as con-
teinnert isolation valves. With this TS change, the LCC, remedie] action and
surveillance requirements will epply for all valves that are classified as corn-
tainment isviétion valves Ly the plant licensing basis.

The Tist of conteinment isolation valves typicelly includes rotes that modify
the TS reguicements for these vuives. Such notes must be incorporated into

the asscciated LCO su that these notes will remain in effect when the teble
certaining these notes is removed from the 7S. One c¢f these notes involves
valves that are exerpt from the requirements of Specification 3.0.4. Specifi-
cation 3.0.4 preciudes entry into an ovperational ncde or condition when an LCC
would not be net without reliance on the provisiuns of the action requirements.
The action recuirements tor conteirment isoletion valves permit contirued oper-
aticr with an incpereble valve when the esssociated peretration ic isolaied.
Theretore, an exception to the iimitatior of Specificetion 3.0.4 cn changes i1
operaticra] modes or conditicrs is acceptéble for thic TS, and @ footuote may
be wcded to the LCC to state "The provisions of Specification 2.(C.4 do not
pply." The exception, provided by this footncte, will now Le épplicable to
el containment isvletion valves. The increese in the scope of this exception
15 wcteptable because it is corsistert vith the guidance proviced in Gerneric
Letter £7-09. However, this fuotrote is not recessary if Specificition 3.0.4
hac been revisec és allowed by Generic Letter E7-CC,

The list ¢t contaimert isolation valves may also incluce & note thet clari-
ties an operational consideration for specific velves that ney be vpenec on en
internittent basis under edminictrative centrol. This clarification applies to
local manuelly-operatec vilves thet cre locked or sealed closed consistent with
the desicn requirements of Gererzl Pesion Criteria £5, E€, and 57 of Appendix &
to 10 CFR Part 50. The cesign ot these valves includes pusitive control






T¢ requirements, If notes in these tables are only ircluded for informaticr or
clarificetion ang ¢c rot alter ary 7E requirenent, the rencvel o1 these notes
vwith the list ¢f components would not affect the epplicability of the TS
requirements,

2. Reactor Coolant System Pressure Isolation Valves

Cuidance ci removire from the TS the 1ist of reactor coolent system pressure
jcolation valves is pencire the NPC stetf's resclution of generic concerns with
existing lists for these velves. In the interin, licensees should rot submit
proposale to remove this 1ist from the TE.

3. Secorcary Contairuwent Bypass |eskage Paths

The 15 on containment leakage incluce & list of secondary containment bypass
leakage paths. The list identifies these lealige paths by peretration rumber
fer dual conteinment plents. The cowbined leakece rate for ¢l penetrations
identified as secundary contéirment bypess leakage piths is specified.

As pert of the plent licensing basis, the USAR defines the penetrations that
are secondary contairment bypesc leakage peths. This cefinition of "secondary
cortainment bypass leakice paths" is eacejuate such that the 7S¢ requirements do
not require further clerificatiorn upon the remcvel of this list from the TS.
Therefore, the TS requirements mey te stated in terms of secordary containment
bypecs leakage paths without further clarificaticn. For exanple, the limita-
tion of 7§ 3.6.1.2.c on containment leakace rates should be revisec to state
the following:

} combined leakage rate of less than or equal to [C.10] L& for &1

penetretions thet are secondary containment bypass ‘eakage paths when
pressurized to Pa.

4. Contuirment Penetretion Conductor Overcurrent Protective Cevices

The Yist of cortiinment peretration corductor overcurrent protective devices
incluces those prirmery and backup fuses and breakers that precluce faults of &
magnitude and duretion that could compromise the integrity of electrical pene-
trations. Peccuse the nurber of overcurrent prutective devices associated with
electrical circuits penetrating conteirnent may exceed the besic requirements
for primery and beckup protection, the description cf these conpurents should
be steted to clarify those conponents to which the TS reqguirements apply.
Alsu, these requirements exciuce circuits for which credible fault currents
would not cxceed the e ectrical penetratior cesign rating. For exémple, these
recuirements exclude therrocouple and other Tow-pewer-level signal circuits.
fr @lternative to Tisting these ccmponents in & 7S table is the following LCO
statenent:

Primery and Lackup corntainment peretration conducter overcurrent protec-
tive devices sssociated with each cortainment electrical penetration cir-
it shall te OPERARLL. 7The scope of these protective ceyices excludes

T T T
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those circuits for which credible fault currents woulc rot exceed the
electrice]l penetrction desier vreting.

It e¢cition, the surveillirce requirements should state "The cbove noted
primary cnd backup containment penetration conductior cvercurrent protective
cevices . . " réther than referring tc those comporents listed in Table 6.3-1.

£. Motor-Lperated Velves Thermal Cverload Protection

The TS contair & list of valves that have thernial cverload protection anc
bypécs cevices integral with the motor sturter. The telle in the TS lists the
valves Ly number, the bypass device, and the system affected. With the removel
of this 1ist of vélves from the 7€, the LCC should state "The thernal overloac
protection and bypassed devices, integral with the rotor starter, of each valve
used in safety syvstems chall be OPERABLE." This statement fur the LCO
edequately cvefines the ccope of the velves that include these features to

which the T¢ requirements apply.

t. OQOther Corponent | icts

Comporent 1ists other than those previously describec herein may be candidates
for removal from TS on @ plant-specific basis. A proposal to renove other
component .ists from TS should be Lased on thic cuidance end ary specific
consicerations appliceble to each list,

Suragry:
In surmgry, a request 1o remove component Tists from TS sheuld address the
fcllowing issues:

1. Each 75 should include &n appropriate description of the scope of the
components to which the TS requirenents apply. Comporerts that are
defired by reculatory recuirements or cuidance neec not be clerified
further, Kowever, the Bases section of the TS should reference the
appliceble requirerents or guicance.

¢. If the removel of a comporert list results in the Tess of notec that
nodify the TS requirements, the specification should te changed to
icorporate the specific nodification or exception to the recuirements,
The exception should be stated ir terms that identify the valves by
functicr rather thar by comporent number. i€ practicel.

| icensees shoulo confirm that the Tists of comporents removecd from the TS
are located in appropriately controllec plant procecures. The list of com-
ponerts may be included in the rext update of the USAP., The Bases of the
individual specificetions alse nay reference contrelled plant procedures
¢r cther docurerts that identify each ccmponent list.

0
.

This cuidarce should not Le vsed to remove tables from TS that éddress
information or requirements other than the lists of comporents to which
a specificatior cpplies.

e =1



NUCLEAR REGULATORY COMMISSION . d
WASHINGTON D. C 20655

MEMORANCUM FOR: A11 NPF Froject Maregers

FFCM: James C. Partlow
Associate Director for Projects
O0ffice of Nucleer Peactor Pegulation

SUCIECT: GENEPIC LETTER ©C-

Enclosure 1 is Generic Letter ©(- which provides guidance to licensees for a
license amendment request to remove component lists from Technical Specifica-
tions (TS). Any proposal for this line-item 1S improvement is voluntary.

Project managers should perform the review and process proposed license amend-
ments conforming to the guidence of the generic letter. Generally, the project
managers need not corsult or obtain review assistance from & technical review
branch unless the proposed emendment deviates from the generic letter guidance.

Erclosure £ is a mode] safety evaluation report (SER) that wes prepared by the
Technice] fpecifications Branch. This model SER should aesist you in your prep-
aration of & license amendment to implement this lire-item TS improvement.

The leac project manzaer for this task is will essist
you in the preparetion of a no-significert hazards ccrsiderai?on pre-notice for
a proposed amendment conforming to the cereric letter and should be included on
distribution for the amendment package.

Janes C. Partlow
Associate Uirector for Projects
O0ffice of Nuclear Reactor Pegulation

Enclosures:
lfeneric Letter 90-
todel SEF

cc w/enclosures:

J. Sniezek

¥. Thompson

Civision [irectors, NEE
Associate Directors, NPF
Project Directors, BFF
Pecicral Administrators
J. Conran, CRGR

C. Eerlinger, [OLA

€. Treby, C6C

CONTACT:
T. L.nning. OTSE, KEF
492-1189



Enclosure 3

MODEL SAFETY EVALUATION REPORT

Underscored blank spaces are to be filled in with the appliceble informa-
tion. The informetion identified in brackets shouic be used as applicable
on a plant-specific basis.

SAFETY EVALUATION BY THE CFFICE OF NUCLEAR REACTCF FEGULATION
RELATEL TO AMENCMENT NO. _ TC FACILITY OPERATING LICENSE KFP- _
AND AMENDMENT KO. _ TO FACILITY OPERATING LICENSE NWFP-
[UTILITY NAME]

DOCKET NOS. 50-  AND 50-

-

[PLAKT NAME], URITS 1 AND C
INTROCUCTION

By letter of __, 1990, [utility rame] (the licensee) propused changes

to the Technical Specificaticus (TS) for [plant name). The propused changes
remove tables providing lists of components referenced in individual specifica-
tions. In addition, the TS requirements have been modified such that all
references to these tables have been remcved. Finally, the TS requirements
have been modifiec te ctate the requirements in general terms that include the
comporients listed in the tables removed from the TS. Guidance on the proposed
TS chances was provided by Generic Letter $0- , of | 1990C.

EVALUATION

The licensee has proposed the removal of Teble 3.6-1, “Secondary Containment
Bypass Leakage Paths," that is referenced in TS 3.6.1.Z. With the removal of
this table, the licensee has proposed to nodify the limiting condition for
operation (LCO) on contairment leakage rates to state the limit specified by
TS 3.6.1.2.c as the following:

A combined leakage rate of less than or equal to [0.10] La for all
penetraticns that are secondary containment bypass leakage paths
when pressurized to Pa.

The licensee has proposed the removel of Table 3.6-[2], "Containment Isolation
Valves," that is referenced in 7S 3/4.€.4. With the removal of this table, the
licensee has proposed to include the following statement of the LCC under TS
3.6.4:

Fach containment isclation valve shall be CFERABLE

In agcition, the licensee has revised the cefinition of Containment Integrity,

TS £.€,1.1 and 4.6.4.1 throuch 4.6.4.2 to remove the reference tov Table 6.3-[2].

The definition of Containment Integrity anc 75 4.€.1.1 refer to TS 6.6.4 for an
exception that is now covered by a footnote to the LCO rather than by the

table removed from the TS. The surveillance requirements of TS 4.€.4.1 through
4.6.4.3 have been revised tc state "Each containment isolation shail. . ." or
", . . each power-operated or automatic containment isclation valve shall . .
" rather than stating the requirements in relation to the valves specified in
Table 3.6-[2]. [Because Table 3.C-[2] notes that the provisions of Specifica-
tion 3.0.4 are not appliceble to specific valves, the following footnote has
been added to the LCO for TS 2.€.4:




The provisions of Specification 5.0.4 do not apply.

This is & change in the scope for this exception, frem specific valves to all
containment isolation valves énd is acceptible because it is consistent with
the guidance provided in Ceneric Letter 87-09 as noted in Generic Letter 90- .] |

The table of containment isolaticn valves idertified specific local manual-
cperated locked and sealed closed velves with o footnote stating that these
valves may be opened on en intermittent basis under administrative control.

These valves ére locked or sealed closed consistent with the regulatoiy
requirements for loce] manual-operated valves that ere used as containment
isoiation valves. EBecause opening these velves would be contrary to the
operability requiremerts of these velves, the fcllowing footnote to the LCO
has been pruposed:

Loce) manually-cperated locked or sealed closed valves may be
opened on an intermittent bacis under administrative control.

This change is censistent with the guidance in Generic Letter 90- and is,
therefore, acceptable.

The licensee has proposed the removal of Table 3.6-1, “Containment Penetration
Conductor Overcurrent Protective Devices" that 1s referenced in TS 3/4.0.4.2. |
With the removal of thic table, the licensee has proposed tc include the

following statement for the LCO under TS 4.8.3.2: |

Primary and backup ccntainment penetraticn conductor uvercurrent

protective devices essouciated with each containment electrical

peretration circuit shall be OPERABLL. The scope of these protec-

tive devices excludes thuse for which credible feult currents would |
not exceed the electrical penetration design rating.

l
In 2ddition, the Ticensee has proposec to revise TS 4.8.3.2 to remove the ref- l
erence tu Table £.3-1. The surveillance requirement has been reviced to state |
the foilowing: l
I
|
I
|
|
I

The above noted primary and backup containment penetration
conducter overcurrent protective devices shell be demonctrated
CPERABLE :

The licensee has proposed the remove! of Table 3.8-2, "Motor-Operated Valves
Thermal Overload Protection," that provides a 1ist of valves with bypass devi-
ces that 1s referenced in TS 3.8.4.3. With the removal of thic table, the
Ticensee has preposed to include the following statement of the LCO under

T8 3.8.3.3:

The thermal overload protection and bypass cdevices, iniegral with
the motor starter, of each valve used in sefety systems shall be
OPERAELE.

The licensee has proposed changes to the above TS that arc consistent with the
guidance provided in Generic Letter €C- . [In addition, the licensee has pro-
posed charces to TS 3.€.4 such that exceptions to the requirements of the LCO




that were included in the teble thet has been rewoved are rov addressed by &
foutnote to the action requirements.” Finally, the licensee has confirmed that
the list of components ircluded in the tables removed from the TS are located
in controliea plant procedures, [This list of components viil alsc be included
in the next revicion of the Updeted Safety fnalysis Report.] (MCTE to PMs: The
inclusion of this Tist iu the next USAR update is not a recuirement, Lut the
SER srhould reflect any commitment by the licensee to do¢ su.)

On the basis of its review of this matter, the staff fincs that the proposed
changes to the TS for (plant name) Unit(s) ___ are &n administrative chénge
that does rot alter the requirenents set forth in the existire TS. However,
this change will allow 'icensees tu wake corrections ang updates to the list of
cemponents for which those TS reguirements apply. under the provisione that
cortrol chances to plant procedures as specified 1n the Adminictrative Controls
Sectiorn ¢f the TS, Therefore, the staff fipcs that the prcposed 7S changes are
acceptable.

EXYIRONMENTAL_CONSIDERATION

This (Trese) amendment(s) involve changes in recordkeeping, reporting, or
administrative procedures or requirements. The aumndment?s) remove lists of
compunents which are subject to the TS requirements for limiting conditions fer
operation (LCCs) and surveillances, and includes them in controlled plant pro-
cedures. Accordingly, the amendment(s) meet(s) the eligibility criter:a for
catecorical exclusion set forth in 10 CFP §1.22(c)(10). Existing TS require-
ments with regard tc 1C0s and surveillences are not changed by the removal of
the cumponent lists., Since the componert lists are located in cortrolled plant
procecures, any changes or corrections to these lists must be made in a con-
“rolled marner as specified in the Acministrative Controls fection of the
Techrical Specificeticens. Therefore, pursuant to 10 CFR £1.22(b), no environ-
mente! impact statement or environmentz] assessnent need be prepared in con-
necticr with the issuance of this (these) amendment{c).

COMCLUSICN

The Comnission made proposed determinations that the awmendment(s) irvolve no
significent-hazards consideration, which were publiched in the Federal Pegister
(€ FP____)on ____ _,199 . The Conmission consulted witf the State o
. "No pub1ic commerts were received, and the State of ____ __ did not
have any comments.
Or the basis of the considerations discussed herein, the staff concludes that
(1) there 15 reasoncble assurance that the health and sefety of the public

will rot be endancered by operation in the proposed merrer, (C) such activities
will be conducted in compliance with the Commicsion's regulations, erd (3) the
issuance of these amendments will rot be inimical to the cowmon defense and
security or to the health and safety of the public.

Principal Contributors: Thomas G. Dunnirne, OTSB/LCEA
» PD__/CRP__

- — -

Pated: _ , 199

(Note to PM's: A copy of this document may be obtained from P. (oates,
X-21161, by requestirg 5520 document: "LIST SEF." It can be transmitted
electronically to your secretary or licensing essistant.)



