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Mr. Walter S. Wilgus, Chairman
The B&W Owners Group
Suite 525
1700 Rockville Pike
Rockville, Maryland 20852

Dear Mr. Wilgus:

This letter is in response to your report identifying which Standerd Technical
Specification (STS) requirements you believe should be retained in tb 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 Comission's Interim Policy Statement on Technical Specifica-
tion Improvements and on several interpretations of how to apply the screening
criteria contained in that Policy Statement. The NRC staff considered comments
made by industry at a March 7.9. 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
in the number of Limiting Conditions for Operation (and associated Surveillance
Requirements) that must be included in the STS. Our goal is to assure that ,

the new STS contain only requirements that are consistent with 10 CFR 50.36 and
h. ave 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 improvements are ,

expected through more operator-oriented Technical Specifications, improved
Technical Specification Bases, a reduction in action statement-induced plant
transients, and a reduction in testing at power.-

As you are aware, the NRC staff. and industry also have underway a parallel
program of specific line item improvements to both the scope and substance ;

The need for many of these typesof the existing Technical Specifications.
of improvements was identified in the report (NUREG-1024) of a major staff task
group established in 1983 to study surveillance requirements in Technical
Specifications and develop alternative approaches to provide better assurance
that su*veillance testing does not adversely impact safety. The NRC will
continse to actively identify and pursue the development of specific line item
improsements to Technical Specifications and will make these improvements
imediately available to licensees without waiting for the new STS. We encour-
age each of the Owners Groups to continue to work with the NRC staff on these ,

types of parallel improvements to existing Technical Specifications. !
!
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Mr. W. S. Wilgus -2-'

,

We are confident that the enclosed staff report provides an adequate basis for .

!

the Owners Groups to prcceed with the development of complete new STS in accordance
with the Comission'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 program moving forward.

Sincerely,

er ic i; ' l rJ ned by
n,c-2c E. :.'..n107
Thomas E. Murley, Director
Office of Nuclear Reactor Regulation

Enclosure:
As stated

~

cc see next page
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Nr. W. S. Wilgus
|

cc w/ encl:

Mr. Robert Gill
B&W Owners Group ,

P. D. Box 33189
422 South Church Street
Charlotte, North Carolina 28242

Mr. R. E. Bradley
BWR Owners Group
c/o Georgia Power
Nuclear Operations Department
14th Floor
333 Piedmont Avenue
Atlanta, Georgia 30308

Mr. Edward Lozito .
-

Westinghouse Owners Group
c/o Virginia Power
P. O. Box 26666
Richmond, Virginia 23261

Mr. Joseph B. George
Westinghouse Owners Group
Texas Utilities
400 North Olive
Dallas, Texas 75201

Mr. Stewart Webster
CE Owners Group
1000 Prospect Hill Road
Winstor, Connecticut 06095-0500

Mr. R. A. Bernier
CE Owners Group
c/o Arizona Nuclear Power Project
P. O. Box 52034
M.S. 7048
Phoenix, Arizona 85072

Mr. Thomas Tipton
NUMARC
1776 Eye Street, N.W.
Suite 300 *

Washington, D. C. 20006-2496

.
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' Identical Letters mailed to the following:
,

|

Mr. R. A. Newton, Chairman
Westinghouse Owners Group
Wisconsin Electric Power Company
P.O. Box 2046
Hilwaukee, WI 53201

Dr. J. K. Gasper, Chairman
CE Owners Group
Omaha Public Power District
1623 Harney Street
ATTH: Jones St. Station
Omaha, Nebraska 68102

Mr. Robert F. Janecek, Chairman
BWR Owners Group
c/o Commonwealth Edison Company
Room 34FN East '

P. O. Box 767 '

Chicago, IL 60690
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NRC STAFF REVIEW

OF

NUCLEAR STEAM SUPPLY SYSTEM VENDOR OWNERS GROUPS'

APPLICATION OF
^

\

THE COW.1SS10N'S INTERIM POLICY STATEMENT CRITERIA

TO

STANDARD TECHNICAL SPECIFICATIONS
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1. INTRODUCTION
*

On February 6,1987, the Comission issued its Interim Policy Statement on
Technical Specification Improvements (52 FR 3788). The Policy Statement
encourages the industry to develop new Standard Technical Specifications (STS)
to be used as guides for licensees in preparing improved Technical Specifications
(TS) for their facilities. The Interim Policy Statement contains criteria
(including a discussion of each) for detemining which regulatory requirements
and operating restrictions should be retained in the new STS and ultimrtely in
plant TS. It also identifies four additional systems that are to be retained
on the basis of operating experience and probabilistic risk assessments (PPA).

Finally, the Policy Statement indicates that risk evaluations are an appropriate
tool for defining requiremen'ts that should be retained in the STS/TS whereI

includingsuchrequirementsiscon5stentwiththepurposeofTS(asstatedini

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

re.tained in the STS will be relocated to other licensee-controlled documents.

One of the first steps in the program to implement the Comission's Interim
Policy Statenent is to detemine which limiting Conditions for Operation (LCOs)
contained in the existing STS should be retained in the new STS. An early
decision on this issue Will facilitate efforts to make the other improvements
(described in the Policy Statenent) to the text and Bases of those requirements-

that must be retained in the new STS.

Each Nuclear Steam Supply System (HSSS) vendor Owners Group has submitted a

report to the NRC for review that identifies which STS LCOs the group believes

should be retained in the new STS and which can be relocated to other licensee-
centro 11ed docurents. These four HSSS vendor subnittals are as follows:

(1) Letter dated October 15, 1987, R. L. Gill, B&W Owners Group, to
Dr. T. E. Murley, NRC, Subject: "B&W Owners Group Technical Specification ,

Committee Application of Selection Criteria to the B&W Standard Technical

Specifications."

.
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(2) Letter dated November 12, 1987, R. A. Newton, Westinghouse Owners Group,
to hRC Document Control Desk, Subject: " Westinghouse Owners Group HERITS

Program Phase 11. Task 5, Criteria Application Topical Report."

(3) Letter dated December 11, 1987 J. K. Gasper, Combustion Engineering Owners
'

Group, to Dr. T. E. Murley, NRC Subject: "CEN-355, CE Owners Group Restructured
Standard Technical Specifications - Volume 1 (Criteria Application)."

(a) Letter dated November 12, 1987, R. F. Janecek, BWR Owners Group, to
R. E. Starostecki, NRC, Subject: "BWR Owners Group Technical Specification

screening Criteria App 1'ic'htion and Risk Assessment."

These submittals provide the rationale for why each STS requirement (e.g.

1.imiting 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
Owners Group used risk insights in determining the appropriate centent of the

new STS.

.

2. STAFF REVIEW ;

.

The NRC staff focused its review on those requirements identified by the Owners Groups
as candidates for relocation. The staff evaluated each of these requirements to
determine whether it agreed with the Owners Groups' conclusions.

!

During the NRC Staff's review, several issues were raised concerning the proper |

interpretation or application of the criteria in the Comission's Interim Policy j
Statement. The hRC Staff has considered these issues and concluded the following:

(1) Criterion 1 should be interpreted to include only instrumentation used to
detect actual leaks and not rnere broadly to include instrumentation used ,

i
i
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to detect precursors to an actual breech of the reactor coolant pressure
boundary or instrumentation to identify the source of actual leakage (e.g.,
loose parts monitor, seismic instrumentation, valve position indicators).

The " initial conditions" captured under Criterion 2 should not be limited(2)
to only " process variables" assumed in safety analyses. They should also
include certain active _ design features (e.g., high pressure / low pressure

system valves and interlocks) and cperating restrictions (e.g., pressure-
temperature operating limit curves), needed to preclude unanalyzed accidents.
in this context, " active design features" include only design features
under the control of oper'htions personnel (i.e., licensed operators and

personnel who perfom controh. functions at the direction of licensed opera-
tors). This position is consistent with the conclusions reached by the
Staff during the trial application of the criteria to the Wolf Creek and

,

Limerick Technical Specifications.

The " initial conditions" of design-basis accidents (DBA) and transients, as(3)
used in Criterion 2, should not be limited to only those directly " monitored

and controlled" from the centrol room. Initial conditions should also in-
clude other features / characteristics that are specifically assumed in DBA
and transient analyses even if they can not be directly observed in the
control room. For example, initial conditions (e.g., moderator temperature
coefficient and hot channel factors) that are periodically monitored by
other than licensed operators (e.g., core engineers, instrumentation and
control technicians) to provide licensed operators with the information
required to take those actions necessary to assure that the plant is being
operated within the bcunds 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 requirements.

(4) The phrase " primary success path." used in Criterion 3, should be interpreted
to include only the primary equipment (including redundant trains /corponents)

to mitigate accidents and transients. Primary success path does not include
backup and diverse eouipment or instrumentation used to prevent analyzed

.
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accidents or transients or to improve reliability of the mitigation function
(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).

(5) Post-Accident Monitoring Instrumentation that satisfies the definition
of Type A variables in Regulatory Guide 1.97, " Instrumentation for Water-
Cooled Nuclear Power Plants to Assess Plant and Environs Conditions During

and following an Accident," meets Criterion 3 and should be retained in
Technical Specifications. Type A variables provide primary information
(i.e.,informationthat'i$essentialforthedirectaccomplishmentofthe
specified manual actions (incbding 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 may 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 a narrative statement that indicates
that individual plant Technical Specifications should contain a list of
Post-Accident Instrumentation that includes Type A variables. Other Post-
Accident Instrumentation (i.e., non-Type A Category I) is discussed on page

"

6.

(6) The NRC's design basis for licensing a 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 limits used in

licensing a particular plant may be "some small fraction" of those specified
in 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 and
transients when developing the new STS. These types of conservatisms

are required to compensate for uncertainties in analysis techniques and

4
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provide reasonable assurance that the absolute numerical limits of the
regulations will be satisfied.

Cn a plant-specific basis, systems and equipment that are identified in the 3

NRC staff SER and assumed by the staff to function are considered part of
the licensing basis for the plant and are captured by Criterion 3 (e.g., t

radiation monitoring instrumentation that initiates an isolation function,
penetration room exhaust air 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, a Tech-
nical Specification on flood protection might be appropriate where a plant
is particularly vulnerable to flooding and is designed with special flood
protectionfeatures). Criteria 2 and 3 should not be interpreted to in-
clude purely generic design requirements applicable to all plants (e.g.,

-

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 abe've to define the appropriate content of the new STS.
The staff plans to factor these conclusions. into the Final Policy Statement on
Technical Specification Improvements that will.be proposed to the Commission.

'ft reviavod the methodology and results provided by each Dwners Group.The r
to verify that none of the requirements proposed for relocation contains i

constraints of prime importance in limiting the likelihood or severity of
accident sequences that are commonly found to dominate risk. For the purpose ,

9
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of this application of the guidance in the Comission Policy Statement, the
staff agrees with the Owners Groups' conclusions except in two areas. First,
the staf f finds that the Remote Shutdown Instrumentation rneets the Policy State-
ment criteria for inclusion in Technical Specifications based on risk; and
second, the staff is unable to confim the Owners Groups' conclusion that
Category 1 Post-Accident Monitoring Instrumentation is not of prime impcrtance
in limiting risk. Recent PRAs have shown the risk significance of operator re-
covery actions which would require a knowledge of Category 1 variables.
Furthermore, recent severe accident studies have shown significant potential for
risk reduction from accident. management. The Owners Groups' should developt
further risk-based justification in support of relocating any or all Category 1
variables from the Standard Technical Specifications.

As stated in the Comission's Interim Policy Statement, licensees should also use

plant-specific PRAs or risk surveys as they prepare license amendments to adopt
the revised STS to their plant. Where PRAs or surveys are available, licensees
should use them to strengthen the Bases as well as to screen those Technical

,

Specifications to be relocated. Where such plant-specific risk surveys are not
available, licensees should use the literature 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 General Electric

application of the selection criteria to the existing STS. Each Appendix con-
sists of two tables. Table 1 identifies those LCOs that must be retained in the
new STS. Table 2 lists those LCOs that may be wholly or partially relocated to
licensee-controlled documents (or be refomatted es a surveillance requirement
foranotherLCO). Where the staff placed specific conditions on relocation of
particular LCOs 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 over, relocated requirements. In as much as practi-
cable, the Owners Groups should propose standard locations for, and controls

over, . relocated requirements,

For each LCO listed in Table 1, the criterion (criteria) that required that the
LC0 be retained in Technical Specifications is identified. If an LCO was
retained in Technical Specifications solely on the basis of risk, " Risk" appears
in the criteria column. Where an Owners Group determined that an LCO had to

stay in Technical Specificatio,ns (because of either a particular criterion or
risk) and the Staff agreed that the LCO should be retained in Technical Specif-
ications, the staff did not, in geteral, verify the Owners Group's basis for
retention. However, in several instances the Owners Groups cited risk consider-
ations alone as the basis for retaining Technical Specifications and the staff

dit, 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 in Table 1 or Table 2 (e.g., an LCO unique
to an STS not addressed in the Owners Groups submittals such as the BWR5 STS)

should be retained in the STS until the Owners Group proposes and the staff
makes a 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 developrent 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 criteria to the existing STS are an important
step toward ensuring that the new STS contain only those requirements that are
consistent with 10 CFR 50.36 and have a sound safety basis. As shown in the

.

&
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tollowing tables, application of the criteria contained in the Commission's
Ir.terim Policy Statement resulted in a significant reduction in the number of
LCOs to be included in the new STS. The development of the new STS based on
the staff's conclusions will result in more efficient use of NRC and industry
resources. Safety improvements are expected through more operator-oriented
Technical Specifications, improved Technical Specification Bases, a reduction
in action statement. induced plant transients, and a reduction in testing at

power.

*i

.................................. ..................................................
BABCOCK GENERAL

& COMBUSTION ELECTRIC

LCOs WILCOX WESTINGHOUSE ENGINEERING BWR4/BWR6

Total
Number 137 165 159 124/144

s

Retained 75 92 87 81/86
.

Relocated 62 73 72 43/58

Percent

Pelocated 45% 44% 45% 35S/40%

....................................................................................

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
acccrdance with the Commission's_ Interim Policy Statement.

!

!
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APPENDIX A

RESULTS OF THE NRC STAFF REVIEW

BABCOCK &glLC0XOWNERSGROUP'SSUBMITTAL

RE1ENTION AND RELOCATIch 0F SPECIFIC TECHNICAL SPECIFICATIONS

.
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APPENDfX A'

TABLE 1

LCOs TO BE RETAINED IN BABCOCK & WILCOX
STAhDARD TECHNICAL SPECIFICATIONS

LCO CRITERIA,

3.1 REACTIVITY C0hTROL SYSTEM

3.1.1.1 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 - Axial Power Shaping Rod Group 2

3.1.3.6 Safety Rod Insertion Limit 2&3
3.1.3.7 Regulating Ro'd insertion Limits 2

3.1.3.9 Xenon Reactivity 2

3.2 POWER DISTRIBUTION LIMITS

3.2.1 Axial Power Imbalance 2

3.2.2 Nuclear Heat Flux Hot Channel Factor 2

3.2.3 Nuclear Enthalpy Rise Hot Channel Factor 2

3.2.4 Quadrant Power Tilt 2

3.2.5 chb Parameters 2

3.3 INSTRUMENTATION

3.3.1 Reactor Protection System Instrumentation (Note 2) 3

3.3.2 Engineered Safety Feature Actuation System
Instrumentation (Note 2) 3

3.3.3.1 Radiation Monitoring Instrumentation (Notes 2 & 3) 3

3.3.3.5 Remote Shutdown Instrumentation (Notes 2 & 4) Risk

3.3.3.6 Accident Monitoring Instrumentation 3

3.4 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 - Operating 3

3.4.4 Pressurizer 2&3
3.4.5 Reliet Valve 3

3.4.6 Steam Generators - Water Level 2

3.4.7.1 Leakage Detection System 1

A-1 .
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B&W-TABLE 1 (Continued)'

CRITERIA
LCO

2
3.4.7.2 Operational Leakage

2Specific Activity3.4.9
3.4.10.1 Reactor Coolant System Pressure / Temperature Limits E

2
3.4.10.3 Overpressure Protection System

EMERGENCY CORE COOLING SYSTEM (ECCS)3.5
2&3

3.5.1 Core Flooding Tanks
3

3.5.2 ECCS Subsystens - T,yg ?,(305)*F
3

ECCS Subsystems - T,yg <(305)*F3.5.3
2&3

3.5.4 Borated Water Storage Tank

CONTAINMENTS'YSYEMS3.6
3

3.6.1.1 Ccr.tainment Integrily
3

3.6.1.3 Containment Air Locks
2

3.6.1.5 Internal Pressure 2
3.6.1.6 Air Temperature

3
3.6.1.8 Containment Ventilation System

3
3.6.2.1 Containment Spray System 2&3
3.6.2.2 Spray Additive System

3
3.6.2.3 Containment Cooling System

3
3,6.3 Iodine Cleanup System

3
3.6.4 Containment Isolation Valves

3
3.6.5.1 Hydrogen Analyzers
3.6.5.2 Electric Hydrogen Recombiners (Note 5) 3

3.6.6 Penetration Room Exhaust Air Cleanup System 3

3.7 PLANT SYSTEPS

3
3.7.1.1 Safety Valves

3
3.7.1.2 Auxiliary Feedwater System 2&3
3.7.1.3 Condensate Storage Tank

2
3.7.1.4 Activity

3.7.1.5 Main Steam Line Isolation Valves 3
3

3.7.3 Component Cooltog k'ater System
3

3.7.4 Service Water System
3

3.7.5 Ultimate Heat Link
3.7.6 FloodProtection(cptional) 3

3.7.7 Control Roon; Emergercy Air Cleanup System 3
3

ECCS Pump) Room Erlaust Air Cleanup System3.7.8
(optional

A-2
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B&M-TABLE 1 (Continued)'

CRITERIA
LCO

3.8 ELECTRICAL POWER SYSTEMS

3.8.1.1 A.C. Sources - Operating 3

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

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

3.9.1 Beron Concentration 2

3.9.2 Instrumentation 3
2Decay Time3.S.3 ContainmentBuihdingPenetration 33.9.4

3.9.8.1 Residual Heat Removp1_and Coolant Circulation -
All Water Levels Policy Statement (DHR)~

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

3.9.9 Centainment Purge and Exhaust Isolation System 3

3.9.10 Water level - Reactor Yessel 2

3.9.11 Water Level - Storage Pool 2

3.9.12 Storage Pool Air Cleanup System 2

s

Notes:

1. Required for Modes 3 through S. Hay 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.

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

4 Because fires (either inside or outside the control room) can be a significar.t
contributor to the core melt frequency and because the uncertainties with
fire initiation frequency can be significant, the staff believes that this
LCO should be retrair.ed in the STS at this time. The staff will consider
relocation of Remote Shutdown Instruraentation on a plant-specific basis.

S. This LCO will be considered for relocation to a licentee-controlled document
on a plant-specific basis.

A-3
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TABLE 2 (Note 1)*

BABC0CK & WILCOX STAhDARD TECHNICAL SPECIFICATION

LCOs WHICH MAY BE RELOCATED

$9
3.1 REACTIVITY CONTROL SYSTEMS

3.1.2.1 Flow Paths - Shutdown
3.1.2.2 Flow Paths - Operating
3.1.2.3 Makeup Pump - Shutdown
3.1.2.4 Makeup Pump - Opereting
3.1.2.5 Decay Heat Removal Pump - Shutdown
3.1.2.6 Boric Acid Pumps - Shutdovm
3.1.2.7 Boric Acid Pumps - Operating
3.1.2.8 Borated Water. Surce - Shutdown
3.1.2.9 Borated Water Sburce - Operating

(Note 2)Position Indication. Channels - Operating (Note 2)3.1.3.3
Position Indication' Channels - Shutdown3.1.3.4

3.1.3.5 Rod Drop Time (Note 2)
3.1.3.8 Rod Program

3.3 INSTRUMENTATION

3.3.3.2 Incore Detectors
3.3.3.3 Seismic Instrwentation
3.3.3.4 Meteorological Instrumentation
3.3.3.7 Chlorine Detection System
3.3.3.8 Fire Detection
3.3.3.9 Radioactive Liquid Effluent Monitor (Note 3)
3.3.3.10 Radioactive Gaseous Effluent Monitor (Note 3)
3.3.4 Turbine Overspeed Protection-

3.4 REACTOR COOLANT SYSTEM

3.4.2 Safety Valves - Shutdovn
Steam Generators Tube Surveillance (Note 4)3.4.0

3.4.8 Chemistry
3.4.10.2 Pressurizer Temperatures
3.4.11 Structural Integrity ASME Code (Note 4)
3.4.12 RCS Vents

3.6 CONTAINMENT SYSTEMS

3.6.1.2 Containnent Leakage (Note 5)
3.6.1.7 Containrent Structural Integrity (Note 2)

3.7 PLANT SYSTEMS
i

3.7.2 Steam Generator Pressure / Temperature Limits
3.7.9 Snubbers
3.7.10 Sealed Source Contamination

.

A-4
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B&W-TABLE 2 (Continued)'

l59

3.7.11.1 Fire Suppression Water System
3.7.11.2 Spray and/or Sprinkler Systems
3.7.11.3 CO, System
3.7.11.4 Halon System
3.7.11.5 Fire Hose Stations
3.7.11.6 Yard Fire Hydrants and Hydrant Hose Houses
3.7.12 Fire Barrier Penetrations
3.7.13 Area Temperature Monitoring

3.9 REFUELING OPERATIONS

3.9.5 Comunications
3.9.6 fuel Handling Bridge
3.9.7 Crane Travel - Spent Fuel Storage Pool Building

3.10 SPECIAL TEST EXCEPTIONS

3.10.1 Shutdown Margin (Note 6)
3.10.2 Group Height Insertion Limits and

Power Distribution Limits (Note 6)
3.10.3 ' Physics Tests (Note 6)
3.10.4 Reactor Coolant Loops (Note 6)

3.11 RADIOACTIVE EFFLUENTS (Note 3)

3.11.1.1 Concentration
3.11.1.2 Dose$

3.11.1.3 Liquid Radwaste Treatment System
3.11.1.4 Liquid Holdup Tanks
3.11.2.1 Dose-

3.11.2.2 Dose - Noble Gases
3.11.2.3 Dose - Iodine - 131. Tritium and Radionuclides in Particulate

.

Form
3.11.2.4 Gaseous Radwaste Treatment Systems
3.11.2.5 Explosive Gas Mixture
3.11.2.6 Gas Storage Tanks
3.11.3 Solid Radioactive Waste
3.11.4 Total Dose

3.12 RADI0 ACTIVE ENVIRONMEhTAL MONITORING (Note 3)

3.12.1 Monitoring Program
3.12.2 Land Use Cer. sus
3.12.3 Interlaboratory Comparison Program

|

A-5

|

!

.

|

, . -



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

.

' Bat!-TAGLE 2 (Continued).
1

'

Notes:

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

2. This LCO may be removed from the STS. However, if the associated Surveillance
Requirement (s) is necessary to m et the OPERABILITY requirements for a
retained LCO. the Surveillance Requirement (s) should be relocated to the
retained LCO.

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 is also initiating rulemaking to delete the
requirernent that RETS be included in Technical Specifications.

'

4. This LCO may be relocated. opt of Technical Specifications. However, the
associated Surveillance Regbirement(s) must be relocated to Technical

.

Specification Section 4.0, Surveillance' Requirements.

S. 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 LCO.-

6. Special Test Exceptions may be included with corresponding LCOs.

'

;

..

*
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APPENDIX B

RESULTS OF THE NRC STAFF REVIEW

WESTINGHOUSE Ok'NERS GROUP'S SUBMITTAL

RETENTION AND RELOCATION OF SPECIFIC TECHNICAL SPECIFICATIONS
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RPPENDIX B

TABLE 1

LCOs TO BE RETAINED IN WESTINGHOUSE
STANCARD TEChhlCAL SPECIFICATIONS

CRITERIA
LCO

3.1 REACTIVITY CONTROL SYSTEMS

3.1.1.1 Shutdown Margin - Tave > 200 deg. F (Note 1) 2

3.1.1.2 Shutdown Margin - Taveli 200 deg. F (Note 1) 2

3.1.1.3 Moderator Temperature Coefficient 2

3.1.1.4 Minimum Temperature for Criticality 2

3.1.3.1 Moveable Control Assemblies - Group Height 3

3.1.3.5 Shutdown Rod Insertion Limit 2
23.1.3.6 ControlRodInsgrtionLimits

3.2 POWER DISTRIBUTION (IMITS

3.2.1 Axial Flux Difference 2

3.2.2 Heat Flux Het Channel Factor 2

3.2.3 RCS Flow Rate and Nuclear Enthalpy Rise Hot Channel 2

Factor
2

3.2.4 Quadrant Power Tilt Ratio 2
3.2.5 DNS Parameters

3.3. INSTRUMENTATION

3.3.1 Reactor Trip System Instrumentation (Note 2) 3
3

3.3.2 Engineered Safety Feature Actuation System
Instrumentation (Note 2)

3.3.3.1 Radiation Monitoring Instrumentation (Notes 2 & 3) 1&3

3.3.3.5 P. emote Shutdown Instrumentation (Notes 2 & 4) Risk

3.3.3.6 Accident Monitoring Instrumentation 3

3.4 REACTOR COOLANT SYSTEM

3
3.4.1.1 RCS Startup and Power Operation

3
3.4.1.2 RCS Hot Standby

3
3.4.1.3 RCS Hot Shutdown
3.4.1.4.1 RCS Cold Shutdown - Loops filled 3

3.4.1.4.2 RCS Cold Shutdown - Loops Net filled 3

3.4.1.5 RCS Isolated Loop (Optional) 2

3.4.1.6 RCSIsolatedLoopStartup(Optional) 2
33.4.2.2 RCS Safety valves - Operation 2&33.4.3 Pressurizer
3

3.4.4 Relief Valves
1

3.4.6.1 Leakage Detection System
23.4.6.2 Operational Leakage
23.4.8 Specific Activity

3.4.9.1 Pressure / Temperature Limits - RCS 2

23.4.9.3 Overpressure Protection Systems
-
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W-TABLE 1 (Continued)

CRITERIA
.L C_0

3.5 EMERGENCY CORE COOLING SYSTEMS

3.5.1.1 Cold Leg injection Accumulators 2&3
5.5.1.2 Upper Head Injection Accumulators (STS REV-5) 2&3

3

ECCS Subsystems Tavg [ 350 deg F3.5.?
ECCS Subsystems, Tavg 350 deg F 33.5.3

3.5.4.1 Boron Injection Tank 2&3

3.5.5 Refueling Water Storage Tank 2&3

3.6 CONTAINMENT SYSTEMS

3.6.1.1 Containment Integrity 3

3.6.1.3 Containment Air Locks 3

3.6.1.4 Containment Isolation Valve and Channel Weld 3

Pressurization lystem (Optional)
3.6.1.5 Internal Pressure 2

1 23.6.1.6 Air Temperature
3.6.1.8 Containment Ventilation System 3

3.6.1.9 Shield Building Air Cleanup System (Ice Condenser) 3

3.6.2.1 Containment Quench Spray System (Sub-ATM Containment) 3

3.6.2.1 Containment Spray System 3

3.6.2.2 Containment Recirculation Spray System (Sub-ATM 3

Contaiment)
3.6.2.2 Spray Additive System (Optional) 2&3
3.6.2.3 Containment Cooling System (Optional) 3

3.6.3 lodine Cleanup System (Optional) 3

3.6.4 Containment Isolation Valves (minus response time) 3
33.6.5.1 Hydrogen Monitors

3.6.5.2 Electric Hydrogen Recombiners (Note 5) 3

3.6.5.3 Hydrogen Control Distributed Ignition System (STS 3 g
REV-5, Ice Condenser)

3.6.5.4 Hydrogen Mixing System (Optional) 3

3.6.6 Penetration Room Exhaust Air Cleanup System (Optional) 3

3.6.7 Vacuum Relief Valves 3

3.6.7.1 Ice Bed (Ice Condenser) 2&3

3.6.7.3 Ice Condenser Doors (Ice Condenser) 2&3
3.6.7.5 Divider Barrier Personnel Access Doors and Equipment 2&3

Hatches (Ice Condenser)
3.6.7.6 Containment Air Recirculation Systems (Ice Condenser) 2&3

3.6.7.7 Floor Drains (Ice Condenser) 2&3
3.6.7.8 Refueling Canal Drains (Ice Condenser) 3

3.6.7.9 Divider Barrier Seal (Ice Coadenser) 2&3
3.6.8.1 Shield Building Air Cleanup System (Dual) 3

3.C.8.2 Shield Building Integrity (Dual) 3
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W-TABLE I (Continued)

CRITERIA
LCO

3.7 PLANT SYSTEMS

3
3.7.1.1 Turbine Cycle Safety Valves 2&3
3.7.1.2 Auxiliary Feedwater System 2&3
3.7.1.3 Condensate Storage Tank

2
3.7.1.4 Activity

3.7.1.5 Main Steam Line Isolation Valves 3
3

3.7.3 Component Cooling Water System
3

3.7.4 Service Water System
3.7.5 Ultimate Heat Sink (Optional) 3

3.7.7 Control Room Emergency Air Cleanup System 3 ?

3.7.B ECCS Pump Room Emergency Air Cleanup System 3

3.8 ELECTRICAL POWER SYSTEMS

3
3.8.1.1 A.C. Sources - Operating

~ 3
3.8.1.2 A.C. Sources - Shutdown

3
3.8.2.1 0.C. Sources - Operating

3
3.8.2.2 D.C. Sources - Shutdown
3.8.3.1 Onsite Power Distribution - Operating 3

3.8.3.2 Onsite Power Distribution - Shutdown 3

3.9 REFUELING OPERATIONS

2
3.9.1 Boron Concentration

3
3.5.2 Instrumentation

2
3.9.3 Decay Time
3.9.4 Containment Building Penetrations 3

3.9.8.1 Residual Heat Removal and Coolant Circulation - High
- Water Level PolicyStatement(RHR)

3.9.8.2 Residual Heat Renovel and Coolant Circulation - Low
Water Level PolicyStatenent(RHR)-

3.9.9 Containnent Purge and Exhaust Isolation System 3

3.9.10 Water Level - Reactor Yessel 2

3.9.11 Water Level - Storage Pool 2
3

3.9.12 Storage Pool Air Cleanup System

,

Notes:

1. Required for Modes 3 through S. Hay 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 specif.ic 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- i

'

ment of the new STS. The staff is also initiating rulemaking to delete the
requirerrent that RETS be included in Technical Specifications. ;
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W-TABLE 1 (Continued) j
i

Notes:

4. Because fires (either 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 believes that this LCO should be retaired in the STS at this time.
The staff will consider relocation of Remote Shutdown Instrumentation on .)
a plant-specific basis.

1

5. This LCO will be considered for relocation to a licensee-controlled document
on a plant-specific basis.

|

\
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' TABLE 2 (Note 1)'

WEST 1hGFOUSE STANDARD TECHNICAL SPECIFICATIONS
LCOs WHICH MAY E'E RELOCATED

LCO

3.1 REACTIVITY CONTROL SYSTEMS

3.1.2.1 Flow Paths - Shutdown
3.1.2.2 Flow Paths - Operating
3.1.2.3 Charging Pumps - Shutdown
3.1.2.4 Charging pumps - Operating
3.1.2.5 Borated Water Sources - Shutdown
3.1.2.6 Borated Water Sources - Operating

(Note 2)Position Indication System - Operating (Note 2)3.1.3.2 Position Indication System - Shutdown3.1.3.3
3.1.3.4 Rod Drop Time (Note 2)

1
3.3 INSTRUMENTATION

3.3.3.2 Movable Incore Detectors-

3.3.3.3 Seismic Instrumentation
3.3.3.4 Meteorological Instrumentation
3.3.3.7 Chlorine Detection Systems
3.3.3.8 Fire Detection Instrumentation
3.3.3.9 Loose-Part Detection Instrumentation
3.3.3.1n Radioactive Liquid Effluent Monitoring Instrumentation (Note 3)
3.3.3.11 Radioactive Gaseous Effluent Monitoring Instrumentation5

(STS REV - 5) (Note 3)
3.3.4 lurbine Overspeed Protection

3.4 REACTOR COOLANT SYSTEM

3.4.2.1 RCS Safety Valves - Shutdown
3.4.5 Steam Generators (Note 4)
3.4.7 Chemistry
3.4.9.2 Pressure / Temperature Limits - Pressurizer
3.4.10 RCS Structural Intgerity (Note 4)
3.4.11 Reactor Coolant System Vents (STS REV-5)

3.5 EMERGENCY CORE COOLING SYSTEMS

3.5.4.2 b' cat Tracing
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W-TABLE 2_(Continued)

M
3.6 CONTAINMENT SYSTEMS

3.6,1.2 Containment Leakage (Note 5)
Containment Structural Integrity (Note 2)3.6.1.7 Shield Building Structural Integrity (Ice Condenser) (Note 2)3.6.1.6 Containment Isolation Valves (response times) (Note 2)3.6.4

3.6.5.1 Steam Jet Air Ejector (Sub-ATM Containment)
Mechanical Vacuum Pumps (SUB-ATM. Containment)3.6.5.2
Hydreden Purge Cleanup System3.6.5.3 Ice Bed Temperature Monitoring System (Ice Condenser)3.6.7.2 Inlet Door Position Monitoring System (Ice Condenser)3.6.7.4

3.6.8.3 Shield Building Structural Integrity (Dual)

3.7 PLANT SYSTEMS

Steam Generat'or\ Pressure / Temperature Limitation3.7.2
3.7.6 Flood Protection (Optional)
3.7.9 Snubbers
3.7.10 Sealed Source Contamination
3.7.11.1 Fire Suppression Water System
3.7.11.2 Spray and/or Sprinkler Systems
3.7.11.3 CO2 Systems
3.7.11.4 Halon Systems
3.7.11.5 Fire Hose Stations
3.7.11.6 Yard Fire Hydrants and Hydrant Hose Houses
3.7.12 Fire Rated Assemblies
3.7.13 Area Temperature Monitoring

3.8 ELECTRICAL POWER SYSTEMS

3.8.4.1 A.C. Circuits Inside Primary Containment (STS REV-5)
3.8.4.2 Containment Penetration Conductor Overcurrent

Protective Devices
3.8.4.3 Motor-Operated Valves Thermal Overload Protection

and Bypass Devices

3.9 REFUELING OPERATIONS

3.9.5 Comunications
3.9.6 Hanipulator Crane
3.9.7 Crane Travel - Spent Fuel Storage Pool

3.10 SPECIAL TEST EXCEPTIONS (Note 6)

|
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W-TABLE 2 (Continued)
hC,,0_

3.11 RADI0 ACTIVE EFFLUENTS (Note 3)

3.11.1.1 LiquidEffluentsConcentration(STSREV-5)
3.11.1.2 Dose (STSREV-5)
3.11.1.3 Liquic Radweste Treatment System (STS REV-5)
3.11.1.4 Liquid Holdup Tanks (STS RLV-5)
3.11.2.1 Dose Rate (STS REV-5)
3.11.2.2 Dose - Noble Gases (STS REV-5)
3.11.2.3 Dose 1-131, 1-133, Tritium and Radioactive Material

in Particulate Form
3.11.2.4 GaseousRadwasteTreatment(STSREV-5)
3.11.2.5 Explosive Gas Mixture (STS REV-5)
3.11.2.6 Gas Storage Tanks
3.11.3 SolidRadioactiveWaste(STSREV-5)
3.11.4 Total Dose (STS REV-5)

3.12 RADIOLOGICAL ENVIRONMEM S MONITORING (Note 3)

3.12.1 Monitoring Program (STS REV-5)
3.12.2 Land Use Census (STS REV-5)

<

I

3.12.3 Interlaboratory Comparison Program (STS REV-5)

t!otes:

1. LCOs listed in this table may be relocated contingent upon NRC staff
approval of the location of and controls over relocated requirements.

2. This LCO may be removed from the STS. However, if the associated Surveillance |
Requirement (s) is necessary to meet the OPERABILITY requirements for a retained !

LCO, the Surveillance Requirement (s) should be relocated to the retair.ad LCO.

3. The staff is pursuir.g alternative approaches which would allow relocation ,

of some of these LCOs on a schedule consistent with the schedule for develop- I

ment of the new STS. The staff is also initiating rulemaking to delete the |

requirement that RETS be included in Technical Specifications.

4. This LCO may be relocated out of Technical Specifications. However, the
associated Surveillance Rcquirement(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 Bases of the appropriate containment LCO.

6. Special Test exceptions 3.10.1 through 3.10.4 may be included with corresponding
LCOs which are remaining in Technical Specificaticns. Special Test Exception
3.10.5 may be relocated outside of Technical Specifications along with LCO
3.1.3.3.
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APPENDIX C

RESULTS OF THE NRC STAFF REVIEW

COMBUSTION ENGINEERING OWNERS GROUP'S SUBMITTAL
'i

RETENTION AND RELOCATION ,0F SPECIFIC TECHNICAL SPECIFICATIONS
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APPENDfX C

TABLE 1

LCOs TO BE RETAINED IN COMBUSTION ENGINEERING
STAhDARD T EChNICAL SPECIFICATIONS

CRITERIA
LCO

3.1 REACTIVITY CONTROL SYSTEMS

3.1.1.1 Shutdown Margin --Tcold. > 210F (Note 1) 2

3.1.1.2 Shutdown Margin - Tcold. 2 210F (Note 1) 2

3.1.1.3 Moderator Temperature CoeTficient 2

3.1.1.4 Minimum Temperature for Criticality 2
2&33.1.3.1 CEA Position ,

3.1.3.5 Shutdown CEA Intertion Limit 2
23.1.3.6 Regulating CEA Insertion Limits

3.1.3.7 Part length CEA Insertion Limits 2

3.2 PCKER DISTRIBUTION LIMITS

2
3.'2.1 Linear Heat Rate
3.2.2 Planar Radial Peaking Factors--Fxy 2

3.2.3 Azimuthal Power Tilt -- Tq 2
2

3.2.4 DNBR Margin
2

3.2.5 RCS Flow Rate
3.2.6 Reactor Coolant Cold Leg Temperature 2

2
3.2.7 Axial Shape Index

23.2.8 Pressurizer Pressure

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

3.3.3.5 Remote Shutdown System (Notes 2 & 4) Risk

3.3.3.6 Post-Accident Monitoring Instrumentation 3

3.4 REACTOR COOLANT SYSTEN

2&3
3.4.1.1 Startup and Power Operation 2&3
3.4.1.2 Hot Standby 2&33.4.1.3 Hot Shutdowr.
3.4.1.4.1 Cold Shutdown - tcops filled 2&3
3.4.1.4.2. Cold Shutdren - Loops not filled 2&3

C-1
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CE-TABLE 1 (Continued)

CRITERIA
LCO

33.4.2.2 Safety Valves - Operating
2133.4.3.1 Pressurizer

3.4.4 Relief Valve (PORY Only) 3
33.4.6.1 Leakage Detection Systems
33.4.6.2 Operational Leakage
23.4.e Specific Activity
23.4.9.1 Reactor Coolant System

3.4.g.3 Overpressure Protection Systems-LTOP 2

3.5 EMERGENCY COP.E COOLING SYSTEMS (ECCS)

3.5.1 Safety injection Tanks 3

3.5.2 ECCS Subsystems -- la Id. > 350F 3

-- Tcold. 2 350F 3
ECCS $ubsystems' Tank3.5.3 3

~

Refueling Water *3.5.4

3.6 CONTAINMENT SYSTEMS ~-

3.6.1.1 Containment Integrity 3

3.6.1.3 Containment Air Locks 3

3.6.1.5 Internal Pressure 2
23.6.1.6 Air lemperature

3.6.1.8 Containment Ventilation System (Optional) 3
33.6.2.1 Containment Spray System

3.6.2.2 Spray Additive System (Optional) 3

3.6.2.3 ContainmentCoolingSystem(Optional) 3
s

3.6.3 Icdine Cleanup System (Optional) 3

3.6.4 Containment Isolation Valves 3

3.6.5.1 Hydrogen Monitors (Note 5) 3
- 3.6.5.2 Electric Hydrogen Combiners (Note 5) 3

33.6.5.4 Hydrogen Mixing System
3.6.6 PenetrationRoomExhaustAirCleanupSystem(Optional) 3

3.6.7 Vacuum Relief Valves (Optional) 3

3.6.8.1 ShieldBuildingAirCleanupSystem(Optional) 3

3.7 PLANT SYSTEMS

33.7.1.1 Safety Valves
33.7.1.2 Auxiliary Feedwater System

3.7.1.3 Condensate Storage Tank 3
33.7.1.4 Activity

3.7.1.5 Main Steam Isolation Yalves 3

.
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CE-TABLE 1 (Continued)

CRITERIA
10p

33.7.3 Component Cooling Water System
33.7.4 Service Water System
33.7.5 Ultimate Heat Sink

3.7.7 Essential Chilled Water System 3

3.7.9 ECCS Pump Room Air Exhaust Cleanup System (Optional) 3

3.8 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
33.8.3.2 OnsitePowerDigtributionSources-Shutdown

3.9 REFUELING OPERATIONS

3.9.1 Boron Concentration 2

3.9.2 Instrumentation 3
23.9.3 Decay Time

3.9.4 Containment Building Penetrations 3

3.9.8.1 Shutdown Cooling and Coolant Circulation -
High Water Level 2

3.9.8.2 Shutdown Cooling and Coolant Circulation -
low Water Level 2

,

3.9.9 Containment Purge Valve Isolation System 3

3.9.10 Water Level-Reactor Vessel 2

3.9.11 Weter Level-Storage Pool 2

3.9.12 Fuel Building Air Cleanup System 3 -

-Notes:

1. Required for Modes 3 through S. 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 is also initiating rulemaking to delete the
requirement that RETS be included in Technical Specifications.

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

S. This LCO will be considered for relocatien to a licensee-controlled document
on a plant-specific basis. ,

.
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TABLE 2 (Note 1)

COMSUSTION ENGINEERING STANDARD TECHNICAL SPECIFICATION
LCOs WHICH MAY BE RELOCATED

LCO

3.1 REACTIVITY CONTROL SYSTEMS

3.1.2.1 Flow Paths -- Shutdown
3.1.2.2 Flow Paths-Operating
3.1.2.3 Charging Pumps -- Shutdown
3.1.2.4 Charging Pumps-Operating
3.1.2.5 Boric Acid Makeup Pumps -- Shutdown
3.1.2.6 Boric Acid Makeup Pumps-Operating
3.1.2.7 Borated Water Source - Shutdown
3.1.2.8 Borated Water Sources - Operating
3.1.3.2 PositionIndica,torChannels-Operating (Note 2)
3.1.3.3 PositionIndicatorChannels-Shutdown (Note 2)
3.1.3.4 CEA Drop Time (Note.2)

3.3 INSTRUMENTATION
.

3.3.3.2 Incore Detectors
3.3.3.3 Seismic Instrumentation
3.3.3.4 Meteorological Instrumentation
3.3.3.7 Fire Detection Instrumentation
3.3.3.8 Chlorine Detection Systems
3.3.3.9 Loose Part Detection Instrumentation
3.3.3.10 RadioactiveLiquidEffluentMonitor(Note 3)
3.3.3.11 Radioactive Gaseous Effuent Monitor (Note 3)
3.3.4 Turbine Overspeed Protection

3.4 REACTOR COOLANT SYSTEM

3.4.2.1 Safety Valves-Shutdown
3.4.4 Relief Valves (Non PORV)
3.4.5 Steam Generators (Note 4)
3.4.7 Chemistry
3.4.9.2 Pressurizer Heatup/Cooldown Limits
3.4.10 Structural Integrity (Note 4)
3.4.11 Reactor Coolant System Vents

3.6 CONTAINMENT SYSTEMS

3.6.1.2 Cortainment Leakage (Note 5)
3.6.1.4 Containment Isolation Valve and Channel

Weld Pressure System
3.6.1.7 Containment Yessel Structural Integrity (Note 2)

H3 rogen Purge Cleanup Systemd3.6.5.3
3.6.8.2 Shield Building Integrity
3.6._B.3 Shield Building Structural Integrity (Note 2)
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CE-TABLE 2(Continued)

[CJ

3.7 PLANT SYSTEMS

3.7.2 Steam Generator Pressure / Temperature Limitation
3.7.6 Flood Protection
3.7.8 Control Room Emergency Air Cicanup System
3.7.10 Snubbers
3.7.11 Sealed Source Contamination
3.7.12 Fire Suppression Systems
3.7.12.1 Fire Suppression Water System
3.7.12.2 Spray and/or Sprinkler Systems
3.7.12.3 CO2 Systems
3.7.12.4 Halon Systems
3.7.12.5 Fire Hose Stations
3.7.12.6 Yard Fire Hydrapts and Hose Houses
3.7.13 Fire-Rated Assebb11es

3.8 ELECTRICAL POWER SYSTEMS

3.8.4.1 Containment Penetration Conductor Overcurrent
Protection Device

3.8.4.2 Motor-Operated Yalves-Thermal Overload Protection

3.9 REFUELING OPERATIONS

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

3.10 SPECIAL TEST EXCEPTIONS

3.10.1 ShutdownMargin(Note 6)-

3.10.2 Group Height, insertien, and Power Dist. (Note 6)
3.10.3 Rcactor Coolant Loops (Note 6)
3.10.4 CEA Position, Reg CEA Ins, and Cold Leg Temp. (Note 6)

3.11 RADIOACTIVE EFFLUENTS (Note 3)

3.11.1.1 Liquid Waste Discharge to Evap. Ponds -
Concentration

3.11.1.2 Liquid Waste Discharge to Evap. Ponds
Dose

3.11.1.3 Liquid Holdup Tanks
3.11.2.1 Gaseous Effluents - Dose Rate
3.11.2.2 Gasecus Effluents - Dose-Neble Gases
3.11.2.3 Gaseous Effluents - Dose--I-131, 133 Tritium & Radionuclides
3.11.2.4 Gaseous Radwaste Treatment
3.11.2.5 Explosive Gas Mixture
3.11.2.6 Gas Storage Tanks
3.11.3 Solid Radioactive Waste
3.11.4 Total. Dose

C-5
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CE-TABLE 2 (Continued)

LCO

RADIOLOGICAL ENVIRONMENTAL MONITORING (Note 3) ;3.12

3.12.1- Monitoring Program-
3.12.2 Land Use Census
3.12.3 Interlaboratory Comparison Program

Notes:

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

be removed froh the STS. However, if the associated Surveillance2. This LCO ma
Requirement s) is necessary to reet the OPERABILITY requirements for a retained
LCO, the Surveillance Requirement (s) should be relocated to the retained LCO.

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 is also initiating rulemaking to delete the
requirenent that RETS be included in Technical Specifications.

4. This LCO may be relocated out of Technical Specifications. However, the
associated Surveillance Requirement (s) must be relocated to Technical Specification

-

Section 4.0, Surveillante Requirements.

5. This LCO may be relocated. However, Pa, La, Ld, and Lt must be either retained
in TS or in the Bases of the appropriate containment LCO.

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

'

.
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APPENDIX D

RESULTS OF THE NRC STAFF REVIEW

BWR OWNERS GROUP'S SUBMITTAL

RETENTION AND RELOCATION OF SPECIFIC TECHNICL SPECIFICATIONS
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APPENDIX D

TABLE 1

LCOs TO BE RETAINED IN GENERAL ELECTRIC
ST AhDAiiD TECHNICAL SPECIFICATIONS

REPORT

y ITEM PLANT * CRITERIA
,

3.1 REACTIVITY CONTROL SYSTEMS

3.1.1 1 Shutdown Margin H,GG 2

3.1.3 Control Rods
3 Control Rods Operability H.GG 3

5 Max'idumScramTimes(BWR/6) GG 3

6 Average Scram Times H 3

7 Fastest T-out-of-4 Scram H 3

Times
8 Scram Accumulators H,GG 3

9 Control Rod Drive Coupling H.GG 3

10 Control Rod Position H.GG 3

Indication
11 Control Rod Drive Housing H,GG 3

Support

3.1.4 Control Rod Program Controls
12 Rod Worth Minimizer (BWR/2-5) H 3'

13 Control Rod Withdrawal (BWR/6) GG 2

14 Rod Pattern Control System GG 3

(BWR/6)-

15 Rod Sequence Control Systems H 3

16 Rod Block Monitor H 3

3.1.5 17 Standby Liquid Control System H,GG Policy Statement (SBLC)

3.1.6 18 Scram Discharge Volume Vent H 3

and Drain Yalves

PCWER DISTRIBUTION LIMITS3.2

3.2.1 19 Average Planar Linear Heat H GG 2 ,

i

Generation (APLHGR)
3.2.3 21 Minimum Critical Power Ratio H,GG 2

(MCPR)

3.2.4 22 Linear Heat Generation Rate H,GG 2

(LPGR)
;

)
i

*H-Hatch Unit 2
GG-Grand Gult

D-1
|-

i

l



- - .. . ..

..

4
.

' BWR-TABLE l'(Continued)

REPORT

LCO ITEM PLANT CRITERIA

3.3 INSTRUMENTATICN

3.3.1 Reactor Protection System Instrumentation (Note 1)

23 Average Power Range Monitors H GG 3

(APRM)
24 Intermediate Range Monitors H,GG- 3

(IRM)
25 Vessel Pressure - High H GG 3

26 Reactor Vessel Water H,GG 3

Level - Low (Level 3)
27 Reactor Vessel Water GG 3

Level,- High (Level 8)
28 MSIV Closure H GG 3

29 MSL Radia, tion - High H.GG 3

(RPSInst:)
-

. 30 Drywell Pressure - High H.GG 3

31 :SDV Water Level - High H,GG 3

32 TSV Closure H,GG 3

33 TCV Closure H.GG 3

34 Mode Switch H.GG 3

35 Hanual Scram H GG 3

3.3.2 Isolation Actuation'

Instrumentation (Note 1)

Primary Containment Isolation

36 Reactor Vessel.kater H 3
.

Level - Low (Level 3)
37 Reactor Vessel Water H GG 3

Level - Low (Level 2)
38 Reactor Yessel Water H.GG 3

Level - Low (Level 1)
39 Drywell Pressure - High H,GG 3

40 Containment and Drywell GG 3

Ventilation Exhaust
Radiation - High High

Main Steam Line Isolation

41 Manual Initiation GG :3
(Primary Containment)

42 Reactor Yessel Water GG 3

Level - Low-(Level 1)
43- Main Steam Line Radiation - H,GG 3

-High(MSLI)
44 Main Steam Line Pressure - H,GG 3

Low
45 Main Steam Line Flow - High H,GG 1&3

D-2
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BBR-TABLE 1 (Continued)

REPORT

Lc0 TTER-- PLANT CRITERIA

46 Condenser Vacuum - Low H.GG 3

47 Main Steam Line Tunnel H GG 1&3
Temperature - High

48 Main Steam Line Tunnel GG 1&3
Differential Temperature -
High

49 Manual Initiation (MSLI) GG 3

50 Turbine Building Area H 1&3
Temperature - High

Secondary Containment Isolation

51 Rea'ctIer Building Exhaust H 3

Radiation - High
52 Reactor (essel Water H.GG 3

Level - Low (Level 2)
53 Drywell Pressure - High H,GG 3

54 Refueling Floor Exhaust H 3

Radiation - High
55 Fuel Handling Area GG 3

Ventilation Exhaust
Radiation - High High

56 Fuel Handling Area Pool GG 3

Sweep Exhaust Radiation -
High High

Reactor Water Cleanup System
Isolation

.

57 Manual Initiation GG 3

(Secondary Containment)
58 Differential Flow - High H,GG 1&3
59 Differential Flow Timer GG 2

60 Equipment Area H,GG 1&3
Temperature - High

61 Equipment Area Differential H GG 1&3
Temperature - High

62 Reactor Vessel Water H GG 3

Level - (Level 2)
63 Main Steam Line Tunnel GG 1&3

Temperature - Hich
64 Main Steam Line Tunnel GG 1&3

Differential Temperature -
High

65 SLCS Initiation H,GG Policy Statercet (SBLC

D-3
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BWR-TABLE 1 (Continued)
.

REPORT
PLANT CRITERIA j

1._C0
ITEM '

|High Pressure Coolant l

Injection System Isolation

66 Manual Initiation (RWCS) GG 3

67 HPCI Steam Line Flow - High H 1&3
68 HPCI Steam Supply H 3

Pressure - Low
69 HPCI Turbine Exhaust

Diaphragm Pressure - High H 3

70 HPCI Pipe Penetration Room H 1&3
Temperature - High

71 Suppression Pool Area H 1&3
Ambient Temperature -
High

72 Suppression Pool Area H 1&3
Differential Temperature -
High

73 Suppression Pool Area H 2&3
Temperature Timer Relays

74 Emergency Area Cooler H 1&3
Temperature - High

76 Logic Power Monitor H 3

Reactor Core Isolation
Cooling System Isolation

77 RCIC Steam Line Flow - High H.GG 1&3
78 RCIC Steam Supply H.GG Policy Statement (RCIC)

Prenure - Low
79 RCIC Turbine Exhaust -

H.GGPolicyStatement(RCIC)
Diaphragm Pressure - High

80 RCIC Equipnent Area H.GG 1&3
Temperature - High

81 Suppression Pool Area H I&3
Ambient Temperature - High

82 Suppression Pool Area H 1&3
Differential Temperature -
High

83 Suppression Pool Area H 2&3
Temperature Timer Relays

05 Logic Power Honitor H 3

86 RCIC Equipment Room GG 1&3
Differential Temperature -
High

87 Main Steam Line Tunnel GG 1&3
Temperature - High

88 Main Steam Line Tunnel GG 1&3
Differential Temperature -
High

~

D-4
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BWR-TABLE 1 (Continued)

REPORT
PLANT CRITERIA

Q ITEM
!

89 Main Steam Line Tunnel GG' 3

Temperature Timer
90 RHR Equipment Room GG 1&3

|Temperature - High
91 RHR Equipment Room GG 1&3

Differential Temperature - .|

High
92 RHR/RCIC Steam Line GG 1&3

Flow - High

RHR System Isolation

93 Manua1 Initiation (RCIC) GG 3

94 RHR Equipment Area GG 1&3 |1

Temperature - High ;
'

95 RHR Equipment Room GG 1&3
Differential Temperature - |

High
96 Reactor Vessel Water H.GG 3

Level - Low (Level 3) ,

97 Reactor Vessel (RHR Cut-In H GG Policy Statenent (RHR)
|

Fermissive) Pressure -
|High

98 Drywell Pressure - High GG Policy Statement (RHR)
'

|99 ManualInitiation(RHR) GG

ECCSActuationInstrumentation(Note 1)3.3.3
RHR(LPC1/LPCS/CoreSpray) )

100 Reactor Vessel Water H.GG 3

Level - Low (Level 1)
<

101 Drywell Pressure - High H.GG 3 i

102 RHR Pump Time Delay H GG 3 |

103 Manual Initiation GG 3 |

RHR(LPCI/LPCS/CoreSpray) ,

104 Reactor Steam Dome H.GG 3 |
'

Pressure - Low
105 Reactor Vessel Shroud H 3

Level - Low
106 Logic Power Monitor H 3

Automatic Depressurization System
106A Control Power Monitor H 3 i

107 Reactor Vessel Water Level H,GG 3 |
i

Low (Level 1)
10B Drywell Pressure - High H,GG 3 |

109 ADS Initiation Timer H.GG 3 ;
'

110 Low Water Level Timer H 3

D-5
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BWR-TABLE 1 (Continued)

REPORT
PLANT CRITERIA

LCO ITEM

111 Reactor Vessel Water Level H.GG 3

Low (Level 3)
112 LPC1/LPCS/ Core Spray H.GG 3

Discharge Pressure - High
112A ADS Bypass Timer GG 3

High Pressure Core Spray
112B Manual Inhibit (ADS)- GG 3

113 Hanual Initiation (ADS) GG 3

114 Drywell Pressure - High GG 3

115 Reactor Vessel Water Level GG 3

Low (Level 2)
116 Reactor Vessel Water Level GG 2

Highflevel8)
117 CST Ltvel - Low GG 3

118 Supp. Pool Water GG 3 .

Level - High
HPCI

119 Hanual Initiation (HPCS) GG 3

.
'120 Drywell Pressure - High H 3

121 Reactor Vessel Water H 3

Level - Low (Level 2)
122 Reactor. Vessel Water H 2

Level - High (Level 8)
123 Condensate Storage Tank H 3

Level - Low
124 Suppression Chamber Water H 3

Level - High
106 Logic Power Honitor H 3

ECCS Inst.
125 Loss of Power GG 3

-

126 Reactor Pressure - High H 3

(LowLowSetInterlock)

3.3.4 Recirculation Pump Trip
Actuation Instrumentation

127 EOC-RPT H.GG 3

128 ATWS-RPT H.GG Policy Statement (RPT:

3.3.5 RCIC Instrumentation

129 Reacter Vessel Water H GG Policy Statement (RCll
Level - Low (Level.2)

130 Reactor Vessel Water GG Policy Statement (RCI'
Level - High (Level B)

D-6
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BWR-TABLE 1 (Continued)

REPORT
PLANT CRITERIA-

LCO ITEM

131 CST Level - Low H GG Policy Statement (RCIC)

132 Supp. Pool Hater Level - High H GG_ 3

133 Manual Initiation (RCIC) GG 2

3.3.6 Control Rod Withdrawal Block
Instrumentation

134 Rod Pattern Control System GG 3

136 RBM H 3

141 Reactor Mode Switch GG 3

Shutdown Position

3.3.7 Monitoring Instrumentation .

'

142- Rad'ia\ ion Monitoring Instrumentation (Notes 1 & 2)
150
153 Remote Sh'utdown Instrumentation H,GG Risk

(Notes 1 & 3)
154- Accident Monitoring .

181 Instrumentation H.GG 1, 2 & 3
182 SRM H GG 2

3.3.6 Plant Systems Actuation Instrumentation

190 Drywell Press (Cont. Spray) GG 3
'

191 Cont. Press (Cont. Spray) GG 3

' 192 Water Level 1 (Cont. Spray) GG 3

193 Timers (Cont. Spray) GG 3

194 Water Level 8 (FW/TT) GG 2 ,

GG' 3
195 Drywell Pressure*

(Supp. Pool Makeup System-SPMS)
196 Level 1 (SPMS) - GG 3

197 Level 2 (SPMS) GG 3
GG 3

Supp. Pool level (SPMS) (SPMS)198
Supp. Pool Makeup Timer GG 3199

200 Hanual Initiation (SPMS) GG 3

3.3.10 201A Heutron Flux Monitoring GG 2

3.3.11 202 Degraded Voltage H 3

3.4 REACTOR COOLANT SYSTEM

3.4.1 203 Recirculation Loops H,GG 2

204 Jet' Pumps H,GG 3

205 Idle Recirculation Loop H,GG 2

Startup
206 Recirculation Loop Flow GG 2

D-7 ;
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BWR-TABLE 1 (Continued)'

REPORT
PLANT CRITERIA

LCO ITEM

3.4.2 207 Safety / Relief Valves H.GG 3

208 S/RV Low-Low Set H GG 3

3.4.3 209 Leak Detection Systems H.GG 1

3.4.3 210 Operational Leakage Limits H,GG 1

3.4.5 212 Specific Activity H.GG 2

3.4.6 213 Pressure / Temperature Limits
214 Reactor Steam Dome Pressure H.GG 2

3.4.7 215 MSIVs H GG 3

3.4.9 217 RHR - Hot Shutdown GG PolicyStatement(RHR
218 RHR - Cold Shutdown GG Policy Statement (RHR

EME'RGlhCYCORECOOLINGSYSTEMS3.5

3.5.1 219 HPCI H 3~

3.5.2 220 ADS H 3

3.5.3 221 CSS H 3

222 LPCI H 3

3.5.4 223 Supp. Pool H GG 3

224 ECCS - Operating GG 3

225 ECCS - Shutdown GG 3

3.6 CONTAINMENT SYSTEMS

3.6.1 Primary Containtrent

226 Cont. Integrity H.GG 3

' ' 228 Air Locks H,GG 3

229 MSLIV-LCS H,GG 3

231 Structural Integrity H,6G 3

232 Cont. Internal Pressure H GG 2

233 Cont. Air Temp GG 2

234 Containment Purge System H.GG 3

3.6.2 Drywell

235 Drywell Integrity H GG 3

236 Drywell Air. Temperature H.GG 2

237 Drywell Bypass Leakage GG 2

238 Drywell Air Locks GG 3

239 Drywell Structural Integrity GG 3

240 Drywell Internal Pressure GG 2

241 Drywell Vent and Purge GG 2

.

0-8
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BWR-TABLE 1 (Continued)

REPORT
PLANT CRITERIA

LCO ITEM

3.6.3 Depressurization Systems

242 Cont. Spray GG 3

243 Suppression Chamber (Pool) H.GG 2&3
244 Suppression Pool Makeup GG 3

245 Suppression Pool Cooling H.GG 3

3.6.4 246 Isolation Valves H,GG 3

3.6.5 247 Supp. Chamber - Drywell VB H 3

248 RB - Supp. Chamber VB H 3

249 Dryvell Post LOCA VB GG 3

3.6.6 Secondary Containment

250 Secon'dary Containment H.GG 3

Integrity.

251 Auto isolation Dampers H GG 3

3.6.7 Containment Atmosphere Centrol

252 SGTS H GG 3

253 H Recombiner (Note 4) H GG 3

254 H Mixing System H 3

255 0 Conc. H 3

256 H Ignition System GG 3

3.7 PLANT SYSTEMS

3.7.1 258 RHR Service Water H 3

259 Standby Service Water GG 3

260 Plant Service Water H 3

261 HPCS Service Water GG 3

262 Ultimate Heat Sink GG 3

3.7.2 263 Control Room Environmental H 3

Control
264 Control Room Emergency Filter GG 3

3.7.3 265 RCIC H GG Policy Statement (RC!t

3.8 ELECTRICAL POWER SYSTEMS

3.8.1 274 Electricel Power Systems H,GG 3 !

(AC/DC Sources. On-Site
Distribution)(6 Sections) |

,

3.8.4 277 Power Monitoring of RPS H,GG 3 |

278 MOV Thermal Overload GG 3

Protection
.
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BWR-TABLE _1 (Continued)

REPORT
PLANT CRITERIA}.g ITEM

3.9 REFUELING OPERATIONS

3.9.1 279 Mode Switch H,GG 3

280 Instrumentation H.GG 2
'

3.9.3 281 Control Rod Position H,GG 2

3.9.4 282 Decay Time H.GG 2

3.9.5 283 Secondary Cont. - Refueling H 3

Floor
284 Secondary Cont. Isolation H 3

Dampers
285 Standby Ga,s Treatment System H 3

3.9.8 288 Crane Travel Spent Fuel Pool H GG 2

3.9.9 269 Water Level Reactor Vessel H GG 2

200 Water Level Spent Fuel Pool H,GG 2

292 Coolant Circulation - H.GG Policy Statement (RHR)
Hi h Water Level9

293 Low Water Level GG PolicyStatement(RHR)

3.11 RADI0 ACTIVE 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.

2. 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 is also initiating rulemaking to delete the
requirement that RETS be included in Techrical Specifications.

3. Because fires (either inside or outside the control room) can be a significant
contributor to the core treit f requency ar.d because the uncertainties with fire
initiation frequency can be significant, the staff believes that this LCO should
be retained in the STS at this time. The staff will consider relocation of
Remote Shutdown Instrumentaiton on a plant-specific basis.

4. This LCO will be considerec for relocation to a licensee-controlled document
on a plant-specific basis.

D-10
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BWR-TABLE 2 (Note 1)
|

GENERAL ELECTRIC STANDARD TECHNICAL SPECIFICATION.
LCOs i=HICH MAY BE RELOCATED _

.

REPORT
PLANT- |y ITEM _

3.1 ' REACTIVITY CONTROL SYSTEMS

3.1.2 2 Reactivity Anoinaly (Note 2) H GG

3.1.3 4 Maximum Scran Times (7 Sec) H _

3.3 INSTRUMENTATION

3.3.1 Isolation Actuation Instrumentation

75 DrywellPressure-High(HPCI) H

84 Drywell Pressure - High (RCIC) H.GG

Control Red Withdrawal Block Instrumentation3.3.6

135 APRM H,GG

137 SRM H
i

138 1RM H GG

139 SDV Water Level .

H.GG

140 Reactor Coolant System GG

Recirculation Flow-Upscale

3.3.7 Monitoring Instrumentation

151 Seismic Monitors H,GG

152 Heteorological Inst. GG

183 TIP H,GG

184 Main Control Room H

Environmental System
(Chlorine and Amonia) ,

Detection System
186 Fire Protection GG

187 Loose-Parts GG

188 Radioactive Liquid Effluent (Note 3) H.GG

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

Monitoring Instrumentation

3.3.9 201 Turbine Overspeed Protection H.GG

3.4 REACTOR COOLANT SYSTEM

3.4.4 211 Chemistry H.GG

3.4.8 216 Structural Integ'rity (Note 4) H.GG

3.6 CONTAINMENT SYSTEMS

3.6.1 227 Containment Leakage (Note 5) H,GG

D-11
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BWR-TABLE 2 (Continued)

REPORT
PLANT

1._CO
ITEMC

3.6.2 230 Feedwater Leakage Control GG

3.6.7 257 Combustible Gas Control GG

Purge System

3.7 PLANT SYSTEMS

3.7.4 266 Snubbers H.GG

3.7.5 267 Sealed Source Contamination H,GG

3.7.6 268 Fire Suppression Systems GG

(6 Sections)
3.7.7 269 Fire Rated Assemblies GG

3.7.8 270 Area Temp Monitoring GG

271 Settlement of Class 1 H

Structure

3.7.9 272 Spent Fuel Pool Temp GG

3.7.10 273 Flood Protection H,GG

3.8 ELECTRICAL POWER SYSTEMS

3.8.2 275 AC Circuits Inside Containment H

3.8.3 276 Overcurrent Protection Devices H.GG

3.9 REFUELING OPERATIONS

3.9.6 286 Comunications H,GG

3.9.7 287 Refueling Equipment H.GG

(3 Sections)
3.9.10 291 Control Rod Removal (2 Sections) H GG

3.9.12 294 Horizontal fuel Transfer GG
.

System

3.10 295 SPECIAL TEST EXCEPTIONS (Note 6) H,GG

3.11 RA010 ACTIVE EFFLUENTS (Note 3)

3.11.1 296 Liquid Effluents H,GG

297 Liquid Effluents Dose H,GG

298 Liquid Waste Treatment H.GG

299 Liquid Holdup Tanks H,GG

3.11.2 300 Gaseous Effluent Dose Rate H.GG

301 Gaseous Effluent Dose - H,GG

Noble Gases
302 Gaseous Effluent Dose - H,GG

Other than Noble Gas |

303 Gaseous Radwaste Treatment H,GG

304 Total Dose H,GG
i

0-12 .
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BWR-TABLE 2 (Continued)

REPORT
PLANTg ITEM

305 Ventilation Exhaust GG

Treatment System
306 Explosive Gas Mixture H.GG

3.11.3 308 Solid Radwaste System H.GG

RADIOLOGICAL ENVIRONMENTAL MONITORING (Note 3)3.12

309 Environmental Monitoring H.GG

(3 Sections)

Notes: ,

I1. LCOs listed in this table n&y be relocated to other licensee-controlled
document contingent upon NRC staff approval of the location of and controls |

over relocated requirements. -

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

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- .

I
ment of the new STS. The staff is also initiating rulemaking to delete the'

requirement that RETS be included in Technical Specifications.
|

4. This LCO may be relocated out of Technical Specification. However, the
associated Surveillance 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 Bases of the apprepriate containment LCO.

6. Special Test Exceptions may be included with the corresponding LCOs.
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POLICY ISSUE
October 26, 1988 (|nfOrmation) 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
o'i 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 rer.uce testing during power operation be provided-
by October 17, 1988.

Discussion: Identifying and eliminating unnecestary testing in general, and
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
staf f initiatad a program to develop analytical methods to
support the implementation of changes in required surveillance
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

i
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Technical Specifications Improvement Program associated with the |
Interim Commission Policy Statement on Technical Specifications I

improvement issued in February 1987, l

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 is 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 Technical 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 psed 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 being 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
general findings are summarized below. Examples of the specific
recommendations 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 result in refinement to the specific
recommendations,

d

e
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o 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.

o 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 tiovement Testing (PWR)
Fiain Steam Isolation Valve Surveillance Testing (pWR, BWR)
Reactor Trip Breaker Testing (PWR)
Nuclear Excore Instrumentation Testing (PWR)

o 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 Regulatoryo

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 Issue 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 reliability 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 significanto

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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Surveillance and inservice testing account for approximatelyo

20% of the annual cumulative radiation dose at a reactor.
Maintenance is the largest contributor to cumulative dose,

improving preventive maintenance programs is an importanto

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 be 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 .

3

-

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 mechanical '

equipment and systems, the staf f 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 |
Improvement Program through individual plant conversions to the
new Standard Technical Specifications or individual 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 c.%nges proposed for RPS and ESFAS instrumentation.

.
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1.onger 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 f ailure 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 option 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 staf f 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 actual
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 implementation of the work on Technical Specifications
surveillance testing of major mechafsical equipment and systems
will not have a large effect on reducing transients since trips
due to surveillance testing make up only a small fraction of the
total number 6f trips. Implementation of the recommendations of
this work, along with the implementation of the reduction in RPS
and ESFAS testing proposed in the owners groups topical reports
is however, expected to substantially reduce the number of
transients caused by testing. This will result in an increase
in reactor safety. The reduction in testing will also increase
the performance and availability of safety-related equipment,
resulting in greater reactor safety. A reduction in the Technical
Specifications'related workload will result in utility technicians
and engineers having more time available for other work more
important to safety such as preventive maintenance.

And finally, the staf f 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
all testing at power for 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 con.tinue to keep the Commission
informed of the results of this effort as they develop.__

)
/'' -
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Table
' Examples of recommended changes to surveillance requirements undergoing peer review

TS surveillance requirement Recommended change

REACTIVITY CONTROL SYSTEMS ,

Control rod movenient testing Change to quarterly f rom every 31
(PWR) . days

Standby liquid control system Change surveillance test interval
pump test monthly (GWR) (STI) to quarterly

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

INSTRUMENTATION

In core atector surveillance Change CE surveillance
done weekly on CE plants and requirement to B&W surveillance
7 days prior to use for B&W reauirement.

__
plants (PWR)

'

Turbine overspeed protection: Change all turbine valve testing
Turbine valves cycled once per to quarterly if turbine vendor
7 days. Direct observation of agrees.
turbine valve cycling required
every 31 days (PWR, BWR)

REACTOR COOLANT SYSTEM
.

Leak test RCS isolation valves change 72 hours to 7 days.
if in cold shutdown for more
than 72 hours if not leak tested
in last 9 months (PWR)

Check capacity of pressurizer Change frequency to refueling
heaters (PWR) intervals from every 92 days.

Demonstrate emergency power Retain for those plants where
supply to pressurizer heaters power is not from vital bus.
is operable (done every 18 Otherwise delete.
months) (PWR)

'
.

i

l

s
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Table (Continued)

TS surveillance requirement Recommended change

|

EMERGENCY CORE COOLING SYSTEM

Verify boron concentration in Change to delete baron concentra-
accumulator af ter makeup and tration check if makeup from
every 31 days' (PWR) normal source (RWST).,

- At least every 31 days, check Change to after integrated leak
for air in ECCS (PWR) rate test (ILRT) or maintenance

on system af ter. initial check
each cycle.

Do analog channel operational Change to quarterly from 31 days,
test on accumulator level ano
pressure instrumentation (PWR)

CONTAINMENT

Check areas entered in contain- Change to only once on last entry*

ment for loose debris after when successive entries are made,s__
each entry (PWR) -

Hydrogen recombiner (PWR, BWR) Change surveillance test to
refueling intervals. Presently

, every 6 months. i

Test containment spray nozzles Extend to 10 years but require
for obstructions every 5 years test at first refueling.
(PWR)

Verify operability of ice Change to 18-month refueling out-
condenser doors (PWR) age for all doors rather than 25%

each quarter (approved for McGuire,
-

Catawba).

Chemical analysis of concen- Change analysis to refueling
_tration of' sodium outage (presently every 9 months)

tetraborate and pH of ice c

(PWR)

.

- 2 g- c -
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Table (Continued).

! TS surveillance requirement Recommended change
|

|

|- PLANT SYSTEMS
!

| AFW pump surveillance test (PWR) Change from monthly to quarterly.

Verify that control room tem- Delete or revise requirement,
l perature is less than specified

value (typically greater than
i

100 F) (PWR, BWR)
|

| ELECTRICAL SYSTEMS
|

Diesel generator testing The testing for the diesel generators
(PWR,BWR) 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.

.
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POLICY ISSUE
October 29, 1990 (Information) _SECY-90-366
For: The Commissioners

From: James M. Taylor
Executive Director for Operations

Subject:
REPORT ON THE STATUS OF THE TECHNICAL SPECIFICATIONS
1HPROVEMENT PROGr/M

Purpose: To provide the Ccmission with an update on the current status
of the Technical Specifications Improvement Program.

Sumary: The staff has previously briefed the Comission on the status
of the Technicel Specifications Improvement Program. At the last
briefing the staff told the Comission that it expected the new
standard technical specifications to be completed by April 1990.
Several unanticipated problems have prevented the industry and
the staff from meeting this schec|ule: (1) The rumber of changes
proposed by the industry was greater than anticipated, and (2) a5

very large and time-consuming word processing and editing efforthas been required.

The staff expects to complete the m elopment of the new standard
technical specifications and present the results to ACRS before ( ,

the end of 1990. A complete draft will be ready in Novetter '/

1990. A review and approval process will then take several more
months to complete. The staff now expects to complete work on
the new standard technical specifications in spring 1991. The
staff and the industry groups (the owners groups and NUMARC) are
all giving high priority to completion of the new Standard
Technical Specifications.

Pac kg~round:
Because the Technical Specifications Improvement Program is a-

major NRC initiative, the staff has briefed the Comission
several times on the status of this program. This paper provides
yet another update on the staff and the industry effort to bringthis program to fruition.

On February C,1987, the Comission issued the interim Policy
Statement on technical specifications improvement. This document
served as the basis for identifying improvements to be made to i

'

the existing standard technical specifications (STS). It

CONTACT: d M. Lobel, OTSB, KRP
NOTE: TO BE MADE PUBLICLY AVAILABLE

IN 10 WORKING DAYS FROM THE
,

.r3 ; ygQ DATE OF THIS PAPER {
!.
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specified criteria to bc used to decide which requirements were !
to be retained in the technical specifications and which require-
ments.were to be relocated to licensee-controllet documents. It
also called for a strong program to implement 10.CFP. 50.59
requirements for those items relocated fron. the technical
specificatior,s. Using these criteria, on May 9, 1988, after
discussions with the industry, the staff issued letters to the
cwners groups listing those specifications to be relocated from
the STS arid those to reciain. Based on the guidance of these
letters, the cuners groups prepared and submitted to the staff
proposed new STS. These proposed r,ew STS not cr.ly reflected the
policy of relocating requirements that did not tieet the criteria
cf the interim Policy Statement but also were written in an
it: proved format from a hutian factors viewpoint. In addition,
the owners groups' submittals ccotained numerous substar.tive
techrical changes that were not part of the original plan for
the Technical Specifications Improvement Program.

Throughout this process, the staf f briefed the Commissicn
several tin,es. At the most recent briefing, on June 2,1989,
the staff gave the Commission the dates for each owr.ers group
submittal and the date the staff anticipated producing the
safety evaluation report (SEP) for each submittal. The safety
evaluations for the new standard technical specifications were
to be issued to later than spring 1990.

Since the June 2, 1989, briefing, the staff revised the uriginal'
schedule.

This paper provides the Commission with the current status of
the Tecir.ical Specifications Improvement Program, ar.d in particular,
thE progress tiade to date alid the current schedule for completion.

Discussion: 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 L'ovember 1990. This has been a major staff
effort. There are currently 15 menters in the Technical Specifi-
cations Branch, one senior reactor operator instructor (a
foreign-assignee working with the branch), approximately 20
technical experts in other branches (on a part-time basis), and
approximately 10 contractors working on the review.

The staff has reviewed approximately 4,100 proposed changes tc
the technical specifications, held approximately 90 meetings
with the owners groups to discuss these changes, and is now
preparing approximately 13,000 pages of written text which will
comprise the 5 sets of the new STS. A nunter of these pages are

.
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changed and have required retyping several times as a result of
continuing discussions between 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 evaluated operator acceptance of the new STS at the
NRC Technical Training Center simulator in Chattanooga. (The
operators enthusiastically accepted the new STS). The staff
also performed its own major review of surveillances required by
the technical specifications. The results of this study are
incorporated in the new STS and will also be issued to the
industry as a line-item improvement. As a parallel effort,
as directed by the Commission, the staff is developing guidelines
for reviews conducted by licensees under 10 CFR 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 50.59. Working with the industry, merbers of the
Technical Specifications Branch briefed all five regions on the
work done to date on these 10 CFE 50.59 guidelines.

The staff has also completed its review of all limiting conditions
for operation (LCOs) and surveillance requirenents. The last major
effort, the review of the bases, is now nearing completion. This
review has required a large an.ount of rewriting but should be
coripleted within the next conth.

Before reaching' agreement on the various technical issues, the
staff has held lengthy discussions with the industry. These
efforts have been very productive in reducing the number of open
issues. However, some open issues will remain between the staff
and industry at the time the staff publishes the complete draft
STS for corcent. 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 validate 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.

Following the completion of the generic new STS and the validction
effort, the review of the application of the new STS to each of
the lead plants will be completed. The staff anticipates that
this task will require several months after the work on the new
STS is finished.

In surcary, because of (1) the large number of technical issues
to be resolved that were not originally anticipated, and (2)
the large volume of clerical (word processing and editing) work
to be completed, the staff has had to revise the schedule

.--. .
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originally provided to the Commission. The staff has nearl
completed the review of the new STS for each owners group. y In
Noventer 1990, drafts (for each owners group) of the new STS
are scheduled to be completed. The staff expects to resolve any
public comment, complete ACRS and CRCR review and publish the
fincl versions of the new STS in the spring of 1991.

Throughout this effort, the staff has emphasized producing a >

high quality product. The industry also shares this view. With
the task of producing the new STS close to completion, the staff
will take the time required to ensure that the finti product
will be of high quality.

/'

sa es M. Ta or
ecutive Director
for Operations
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MEMORAtlDUM FOR: Edward L. Jordan, Chairman
Committee to Review Generic Requirements

FR0!!: Robert M. Bernero, Director
Office of Nuclear Material Safety

and Safeguards

SUBJECT: TECHf11 CAL POSITION ON WASTE FORM REVISION 1

Enclosed is a draf t 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 radioactive waste. This
proposed revision of the TP on Waste Form is the first to be initiated since
the TP was issued in flay 1983.

The TP revision focuses on the requirement, contained in 10 CFR 61.56(b), that
low-level radioactive 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 reasonable 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 Nuclear 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
"grandf athered," pending the outcome of the stcff reviews. Staff has to this
time, however, not approved any commercial LLV 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

\ D f?' b6C qq'HQy9
__
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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 considerations. 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
obtain comments from non-power reactor licensees.

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

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 CRGR on the 1983 TP, hcve all been attended
to as follows for the proposed Revision 1:

Item 1: The draf t 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 draf t 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 draf t of the TP,

Item 2: Affected program offices, Office of State Programs (OSP), 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).

Item 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 conunents 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 bciefing of the CRGR was held on |
'

Septernber 22, 1988, to provide the status of fiMSS 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 staff actions in this area. The current revisiaa 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 ir formation 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 The intent is to
release the final TP revision in early 1991 (possible.following the Office of
Management and Budget (OMB) review) and implement the provisions as soon as

r deral Register floticepractical thereafter. The method of release will be a e
and a transmittal letter to all flRC licensees and Agreesent States. The letter
will explain the implementation dates and details. We request your support in
this endeavor. If the CRGR should have any further need for additional
information, the flMSS point of contact o this, mat er is Dr. Michael Tokar.

/ /
/Y

.

Robert M. Bernero, Director
(--- OfNce of Nuclear Material Safety

and Safeguards

Enclosures:
1. Draft Revision, Technical

Position on Waste Form
2. LtrfromMoeller(ACf1W)

to Chairman Carr, dated
9/6/90

3. Ltr from Treby (0GC) to
Bangart (NMSS), dated

,

| 6/18/90 ,

| 4. Minutes of CRGR Meeting
flurber 147, Jordan to

|-
Stello, dated 10/15/88

|-
|
1
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Technical Position on Waste Form
i

A. INTRODUCTION
'

The regulation, " Licensing Requirements for Land Disposal of Radioactive
Waste," 10 CFR Part 61, 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. Class A wastes may also be stabilized and disposed of
with stabilized Class B and C wastes. All Class A liquid wastes, however,
require solidification or absorption to meet the free liquid 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 lifetime.
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 containerfor
structure that provides stability (e.g. , high integrity container or engineend
structure).

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 requirements. 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
regulation,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

. icertification by waste generators. One way of demonstrating conformance with
the general recommendations contained in this technical position is to ,

reference an Iapproved Topical Report, because such reports are reviewed and
approved in accordance with the acceptance criteria contained in this technical
position. AdHtional . 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 radioactive waste has
indicated that some unique chemical and physical interactions can occur between
the cement constituents and the chemicals and compounds that can exist in the

1
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waste materials.
Therefore, an appendix (Appendix "A") dealing with the

qualification testing, performance confirmation and reporting of mishapsinvolving cement stabilized waste forms has been included in this revision to
tne Technical Position.

To provide more comprehensive guidance on cement stabilization of low-level
radioactive 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 (PCP) specimen preparat.lon and examination, surveillance specimens andreporting 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 Council (NUMARC) and the Electric Power ResearchInstitute (EPRI). Especially useful in the development of the guidance in
Appendix A was the information exchanged in a Workshop on Cement Stabilization
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 theoverall plan for managing these wastes.

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

The classification system is based on the overall disposal hazards of thewastes. Certain minimum requirements must be met by all wastes. These minimum
requirements are presented in Section 61.56(a) and involve basic packaging
criteria, prohi'bitions against the disposal 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 tohave structural stability. As stated in Section 61.56(b) of the rule,
stability requires that the waste form maintain its structural integrity underthe 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, radionuclide migration, and costly remedial care
l
|

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 i

|
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the waste form. Stability is also considered in the intruder pathways where it .

is assumed that wastes are recognizable after the active control period !
that,

therefore, continued inadvertent intrusion would be unlikely.
, and I

extent practical, Class 8 and C waste forms should maintain gross physical
To the

properties and identity over a 300 year period.

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

The waste should be a solid form or in a container or structure that
a.

provides stability after disposal.
b.

The waste should not contain free standing and corrosive liquids.
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.

The waste or container should be resistant to degradation caused by
c.

radiation effects.
{

The waste or container should be resistant to biodegradation.
d.

'

The waste or container should remain stable under the compressive
e.

loads inherent in the disposal environment.
f.

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

The as generated waste should be compatible with the solidification
g.

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 liquid or in a wet
solid form (e.g., resins, filter sludge, etc.) and requires processing toachieve 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 will consistently produce a product which is acceptable
for disposal and will meet disposal site license conditions, nuclear power
plant licensee) are required to process their wastes in accordance with a
plant-specifid* process control program (PCP). Guidance for such PCPs was
provided in NRD 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 guidancepreviously provided in NUREG-0800. Licensee's PCPs provide assurance that the
processing of wet radioactive wastes will result in waste forms that meet the

,

requirements of 10 CFR Part 61 and low-level waste disposal sites licenses.
Plant-specific PCPs developed and approved without consideration of Part 61

3
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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 for generic PCP qualification, and may be
used in part as the basis for a plant-specific PCP. PCPs for solidified 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 monolith 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 to ensure that the waste contents, as well as interim
storage and ultimate disposal environments, will not compromise its integrit
over the long-term. As with vaste 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. !

C. REGULATORY POSITION

1. Solidified Class A Waste Products

a. Solidified Class A waste products which are segregated from Class B
and C wastes should be free standing monoliths 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

Thestabjijtyguidanceinthistechnicalpositionforprocessedwastes
should be implemented through the qualification of the individual i

licensee?J PCP. Generic test data may be used for qualifying generic
PCPs, and incorporated as part of the individual licensee's (i.e.,

;

plant-specific) PCP. Tests to demonstrate waste form stability through a i

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 bituminous products should be

~

performed in accordance with ASTM D1074 (Ref. 6).
1
4

4
|
'

.

_ _



~
.

- ; -
. -

_

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 strr.ngth; (see Section II.B of
Appendix A for further guidance on cement-stabilized wastes).

b. 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 B553,
Section 3 (Ref. 7). Samples suitable for performing compressive
strength tests in accordance with ASTM C39 or ASTM 01074 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 limit should be
60 C and the low temperature limit -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). j

c. The specimens for each proposed waste stream formulation should f
remain stable af ter being exposed in a ra'diation field equivalent to
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).

d. 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 01074, as
applicable. Following the biodegradation testing, specimens should
haya the maximum practical compressive strengths (a minimum
coahressivestrengthof60psiastestedusingASTM01074is
acceptable for bituminized waste forms--see Section II.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

5
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may be present. For these cases, additional testing should beperfo rmed. 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
culture 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

The specimens should have no observed growth in the repeatedtest.

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 practical
compressive strengths should be established for other media.

If 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) isacceptable for this testing. Soils used should be representative o,fthose at burial grounds. Biodegradation extrapolated for full-siz(
waste forms to 300 years should produce less than a 10 percent loss
of the total carbon in the waste form. F

Leach testing should be performed for a minimum of 90 days (5 dayse.

for cement-stabilized 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 C39 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 synthesized 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.

...

Waskespecimensshouldmaintainmaximumpracticalcompressivef.
stryngths as tested using ASTM C39 or ASTM D1074, following
immersion for a minimum period of 90 days. Immtrsion testing may be
performed in conjunction with the leach testing; (see Section II.G
of Appendix A for guidance on cement-stabilized wastes).

g. 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 9--see Section II.H of Appendix A).

6
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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 solidification
equipment the same as or comparable to that used for processing
actual low-level radioactive 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
strengthsreprnentativeofthecompressivestrengthasdeterminedby
testing lab-scale specimens (i.e., that meet the criteria called oijt
in Section C2.a. above). Full-scale specimens may be fabricated i*-

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 !

radioact.ive wastes.

3. 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 bei no adverse swelling, acid formation or gas generation that will
be detrimental to the proposed final waste product.

T

j. 4. High Integrity Containers
i

a. The maximum allowable free liquid in a high integrity container
should be less than one percent of the waste volume as measured<

'

using the method described in ANS 55.1 A process control program

:

7

.

m -w. r. - %,.- . , - - - ,, .r-r --- . . - , ,



.

.
- : - \

,

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.

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

c. 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.

d. The high integrity container should be designed 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 lbs/f t . The high integrity containerj
should also be designed to withstand the routine loads and effects ,

from the waste contents, waste preparation, transportation, 4
handling, and disposal site operations, such as trench compaction
procedures. This mechanical design strength should be justified by
conservative design analyses,

e. 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 life of the
containers,

f. The design should consider the thermal loads from processing,
storage, transportation and burial. Proposed container materials
should be tested in accordance with ASTN B553 in the manner
described in Section C2(b) of this technical position. No

significant changes in material design properties should result from
thi , thermal cycling.

g. T gh integrity container design should consider the radiation
sta ity 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
ganna irradiator or equivalent. No significant changes in material
design properties should result following exposure to a total
accumulated dose of 10 E+8 Rads. If it is proposed to design the

8
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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,

h. 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 biodegradeble components on the specimen surface that;
do not affect the overall integrity of the substrate. It is also {
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.

i. 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 lifting operations. As a minimum the container should be
designed to withstand a 3g vertical lifting load.

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

:-

1. 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.

9

.



w,

1

.
- : -

. .

|

l

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 into the container.
Special emphasis should be placed on fabrication process control
for those high integrity containers which utilize fabrication
techniques such as polymer molding processes.

5. Filter Cartridge Wastes

For Class B and C wastes in the form of filter cartridges, the waste
generator should demonstrate that the selected approach for providing i

stability will meet the requirements in 10 CFR Part 61. Encapsulation df
the filter cartridge in a solidification binder or the use of a high I

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.

6. 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
dingssions, cracking, or injury from mishandling (e.g., dropping or
impacting against another object).
1

b. TheTaisuse 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)).

c. 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
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2. concentrations of radionuclides 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
qualification 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,

3
production of volatile material, etc. j

'

Waste form mishaps should be reported to the NRC'= Director of the
Division of Low-Level Waste Management and %commissior,ing and the
designated State disposal site reguitory 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. The 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.

S
D. IMPLEMENTATION

y
This technic 4Yposition 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, j

|
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Appendix 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.
A1(a)). This guidance is applicable for cementious 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.
A1(b)) requires waste generators to certify that their waste forms meet the i
requirements of Part 61 (including the requirements for structural stability).
Waste generators whose cement waste formulations meet the provisions of this.
Technical Position will be able 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.

Portland and pozzolonic cements have been observed to exhibit unique chemical
and physical interactive behavior when used with certain materials and
chemicals encountered in some inw-level radioactive waste streams. Therefore,
this Appendix specifically addresses cement waste form qualification only and
is not intended to be applied generically to all stabilization agents (although
many of the provisions discussed are, in principle, 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 by 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-level radioactive waste form will possess the long-term
(300 year) structural stability that is required by Part 61 for Class B and ,

IClass C wastes.
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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 testspecimen preparation and analysis of data is provided in Section III andSection IV, respectively.

II. WASTE FORM QUALIFICATION TESTING

A. General

As indicated in Section C.2 of the main body of this Technical Position,
generic test data may be used "for qualifying process control programs."
is, a low-level radioactive waste generator / processor may perform qualification

That

testing,asdescribedinthefollowingsubsectionsofthisAppendix,toqualify
recipes for a range of waste compositions (concentrations and loadings) for afgiven 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. Itshould not be necessary to perform all the qualification tests for all of the
waste loadings, but adequate justifications should be provided for anyomissions.

Each individual waste stream should be qualified with test data obtained forthat 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 is 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 lbs./cu.ft., a minimum compressive strength
criterion of 50 psi was established in section C.2.b. of the 1983 Revision 0portion of this Technical 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
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However, 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 practical
compressive strengths," not just the " minimum acceptable compressive strength."
This provision was included in the Rev. O, 1983 Technical Position in
recognition of the fact that mere resistance to deformation under burial loadsis,

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, orirradiation 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 two 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 material 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 cem5nta

solidification processes.
radioactive waste material constituents are not in most cases capable ofTaking into consideration the fact that low-level {
providing the physical and chemical functions of silica sand in a cement

5

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 (seeSection III.B of Appendix A). This value of compressive strength is
recommended as a practical strength value that is representative of the quality
of cementitious material that should be used in the waste form to provide
assurance that it will maintain integrity and thus possess the long termstructural 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 Strengthof 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/0) 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 or microstructural flaw, there tends to be considerable scatter
in the strength test data even if all processing variables are kept relativelyconstant. 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 available 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 atthis time.

1

1
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[For the purposes of verification of Process Control Program (PCP) parameters
/ discussion in Section VI of Appendix A), compressive strength tests and/or

teometer hardness testi should be performed after the qualification testu .

or - % ns have been allowed to cure for approximately 24 hours. The results of
,

t5 .ests should be retained and made available for comparison with the> " '

' of similar tests that should be performed on PCP specimens fabricatedte '

f r oth ot.tual radioactive 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 concern in
10 CFR 61.56(b)(1), as other factors are, cement-stabilized low-level

,

radioactive 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 structt.ral stability, and temperature
and thermal ef fects are internal factors; (2) thermal cycling of the waste forr,
will occur, particularly curing the storage and transport phase of the waste
form's performance " life;" and (3), experience has shown that the thermal jcycling test has served well in distinguishing.between " strong" and " weak"
solidified waste forms. The thermal cycling test imposes a stress (due to f
differential thermal expansion) between the varios 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 facters such as the amount of cementitious material in the
waste form, the bond strength between the materials present, and the morphology
of the microconstituents in the waste form microstructure. Thus, the thermal
cycling test, by subjecting the waste form specimens to a short-term cyclic
the mal stress, challenges the structural capability of the specimens and thus
serves as a vay 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 Position, conform to the description given
in ASTM Standard Test Method 8553 (Ref. A3). However, because that test method
addresses therstal cycling of electroplated plastics, not cement-solidified
waste materials, some modifications to the test procedure are necessary. Test
specimens suib ble 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 previso that the specicens should be
allowed to come to therrial equilibrium at the high (60 degrees C) and low (-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.

.
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Following exposure to 30 thermal cycles the specimens should be examined
visually and should be free of any evidence of significant cracking, spalling,
or bulk disintegration; i.e. , visible evidence of significant degradation would
be indicative of failure of the test. Because it is not possible to provide an
a 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 significant, 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

In accordance with the requirements of 10 CFR 61.56(b)(1), and as indicated in
Section C.2.c. of the main body of this Technical Position, 'tradiation testing
of solidified waste forms should be conducted on specimens exposed to a minimum
dose of 10E+8 rads. The 10E+8 rads radiation dose is approximately equivaleat
to the dose that would be acquired by a waste form over a 300 year period, if
thewasteformwereloadedtoaCesium-137orStrontium-90concentrationof10
Ci/cu.ft. This is the recommended (Ref. A3) maximum activity level for organic
resins based on evidence that while a measurrble amount of damage to the resin
will occur at 10E+8 rads, the amount of dnage will have negligible effect on
power plant or disposal site safety. Howevar, 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 qualification testing need not be
conducted unless (1) the waste forms co1tain ion exchange resins or other
organic media or (2) the expected cumlative dose on waste forms containing
other materials is greater than 10E+^ is. Testing should be performed on
specimens exposed to (1) 10E+8 rads o< u s expected maximum dose greater than
10E+8 rads for waste forms that contain ton 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 thq irradiation exposure the specimens should be examined visually
and should be' free of any evidence of significant cracking, spalling, or bulk
disintegration; i.e. , visible evidence of significant degradation would be
indicative o$ 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 tosting in
accordane.c with ASTM C39 and should have mean compressive strengths that are
equal to or greater than 500 psi.

A-5
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E. Biodegradation

As indicated in 10 CFR 61.56(b)(1), a structurally stable waste form is one lthat will be relatively unaffected by " microbial activity." Generic (not i
specific to type of waste form) recommendations for biodegradation testing |provided in Section 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 I
methods of test for determining susceptibility to fungi and bacteria, '

respectively. Experience in biodegradation testing of cement-stabilized waste
forms has shown (Refs. A7-A9), 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.
Consequently, 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 na evidence of culture growth during the G21 and G22 tests. The test
specimens (at least three for each organic waste stream formulation being j
qualified) should also be free of any evidence of significant cracking, J

spalling or bulk disintegration; i.e. , visible evidence of significant '

degradation would be indicative of failure of the test. If 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 C39
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...so that . .

access of water to the waste can be minimized (emphasis added). Migration of
radionuclides is thus minimized..." In 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 off the site.
Therefore, leaching is a phenomenon that is of fundamental interest in waste
disposal.

.
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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
Solidified Low-Level Radioactive Wastes by a Short-Term Test Procedure (Ref.
A10). 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; (as 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 4
discernible only after longer leaching times). However, any leaching that i
involves other mechanisms such as erosion, dissolution, corrosion or other L

chemical or physical phenomena would most likely be~readily observed visuallyl
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 forms 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 statad in
the above-cited Section C.2.e. of this Technical Position 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 all cases for all waste streams. For reasons of
economy, however, it is desirable to limit the bulk of the testing to one
leachant. If it can be shown that the chosen leachant is the most aggressive
one, testing with one leachant is appropriate. Since it is not possible to i-

initia?ly predict (Ref. A9) which leachant (deionized water or' synthesized 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 aggressive 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.
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G. Immersion Testing

N " Standard Method of Test" for imersion testing has been adopted for
W -level radioactive waste, but as indicated in Section C.2.f. of the main
i.ody of this Technical Position, imersion testing may 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, imersion testing
should be performed for a minimum period of 90 days. The imersion testing
should be performed in either deionized water or synthesized sea water. The
imersion liquid should be selected on the basis of short-term (24-hour or
longer) leach tests that identify the most aggressive imersion 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 imersed.
Following imersion, the specimens should be examined visually and should be
free of any evidence of significant cracking, spalling, or bulk disintegration.
Ittherearenosignificantvisibledefects(seeSectionII.CofthisAppendisj
for discussion of "significant degradation"), the specimens should be subject -
to compressive strength testing in accordance with ASTM C39 and shculd have ,

post-imersion mean compressive strengths that are equal to or greater than 500
psi and not less than 75 percent of the pre-imersion test (i.e., at-cured)
mean compressive strength. If the post-imersion mean compressive strength is

strength, (but not less than 500 psi) pecimens' pre-imersion mean compressive
less than 75 percent of the as-cured s

the 1mersion 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 imersion) 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 imersion resistance (Ref. A12), additional imersion testing )should be performed on specimens that have been cured (in sealed containers
for a minimum of 180 days. The imersion period should be for a minimum of 7
days, followed by a drying period of 7 days in ambient air at a minimum
temperature of 20 degrees Celsius. After the specimens are dried, they should ,

meet the post?1ausersion test visual and compressive strength criteria specified i

above. ,M

H. Free Standing Liquids

It is stated in 10 CFR 61.56(b)(2) that "... liquid wastes, or wa,tes containing
liquid, must be converted into a form that contains as little free standing or
noncorrosive liquid as is reasonably achievable, but in no case shall the
liquid exceed.. 0.5% of the volume of the waste for waste processed to a stable

if orm." Correspondingly, waste test specimens should have less than 0.5 percent

method described in Appendix 2 of ANSI /ANS 55.1 (quids as measured using the
by volume of the waste specimen volume as free li

Ref. A13). Inasmuch as cement 1

|
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is an alkaline material, evidence of acidic free liquids is indicative of
improper waste form preparation or curing.
cement stabilized waste forms should have a minimum pH of 9.Therefore, any free liquid from
I. Full-scale Testing

It is expected that the testing performed in accordance with the guidance
provided in Sections A through H above will be carried out on small, laboratoryscale specimens.

As indicated in Section C.2.h. of the main body of this
of full size products with those of laboratory size specimens. Technical Position, therefore, it is necessary to correlate the characteristics
specimens should be fabricated using solidification equipment that is the sameThe full scale
as or comparable to that used in processing real low-level waste forms in thefield.

The correlation of full scale product characteristics should be
accomplished by performing (1) compressive strength tests on as-cured material
(cured for a minimum of 28 days), and (2) 90-day immersion tests that include
post-immersion compressive strength tests (See Section II.G above). for the mostconservative waste stream (s) being qualified.

Test specimens obtained from the full-scale waste forms t,y 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 havei.t

compressive strengths that meet the criteria called out in Section II.B abovd.

III. 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 la mixing the ingredients

of the solidified waste form, and the resultant properties and characteristicscan have a dramatic influence on the reactivity of the materials, the structureof the waste form.
time because they will determine the amount of energy imparted to theImportant parameters include type of equipment and mixing
ingredients used in the solidification recipe. This is especially important in
cases where properties ano 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
the mixer, etc,. will, in combination, impart the same degree of mixing to theand/or testing that the type of equipment used, the mixing time, the speed of
laboratory specimens as the full-scale mixing equipment and procedure will
impart to full-scale waste forms and that the degree of mixing is sufficient to i

ensure production of homogeneous waste forms.

B. Curing

The curing conditions for small, laboratory- cale qualification test specimens,s

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 (approaching 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 qualified for each waste stream. That profile should be duplicated, to
the extent uractical, in the laboratory specimens. An acceptable method is to
cure the siec mens in a suitable oven for a period of time equivalent to the

~

peak heat cf hydration period. For the purposes of this Technical Pc sition
that period of time is taken to be that required for the centerline temperature
of a 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.

.

3

The compressive strength of hydrated cement and concrete solids increases }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 peak) strength
prior to subjecting the remaining specimens to the qualification testing called
out in Sections II.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 waste form specimens during
subsequent testing.

IV. STATISTICAL SAMPLING AND ANALYSIS

As noted in the discussion of compressive strength testing (see Section II.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 sMuld be ten or greater for a given formulation. Further discussion
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of the rationale for this provision is provided in Section II.B of this
Appendix. For the minimum quantities of test specimens recommerded 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
specimen 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 forms that lends itself
to statistical treatment is the leachability index. ANSI /ANS 16.1 (Ref. A10)uses the confidence range and correlation coefficient as measures nf
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 C39 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
May/ June Workshop on Cement Stabilization of Low-Level Radioactive Weste that'
was held in Gaithersburg, MD. The Proceedings (Ref. A9) of the Workshop,
particularly the ef forts of Working Grou.o 4, record the discussions and provide
useful information on the routine characterization of typical waste streams.
Waste 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 isotopes, 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 liquids, that may contain chemicals that
can significantly retaad or accelerate the hydration of cement or in other ways
adversely affect cement. waste form performance (Ref. A9). It 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 complete 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 waste. 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 is 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 warte 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 question.

To assist waste generators and processors in developing a sense of greater
awareness of low-level radioactive 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 questions about low-Icvel radioactive wastes
that might be classified as mixed wastes should be directed to the EPA.

Low-level radioactive 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
appropriate, waste streams that may contain the chemicals and constituents 14
Table I. It is the responsibility of the waste generator and processor to ?

ensurethatthecementformulationusedforagivenwastestreamisqualifiedf
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 tha snvelope
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 addcess facility-specific PCPs, which, in addition to containing a
general description of the methods for controlling the processing and packaging
of radioactive waste, may also contain a description of the system and
operating procedures, instructions on manifest preparation, and a discussion of
administrative controls. Rather, thia guidance addresses only the recipe
portion of cement stabilization of low-level waste; that is, the guidance
addresses the nature of the information that should be provided in a generic
PCP concerni Q the type and quantity of ingredients used in the cement waste
form formulation, 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 should be performed on those
specimens.

A - 12
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This information on verification specimens 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:

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

3
2. Wastecharacteristicshavinginfluenceonthefinalwasteform(e.g.,pHj

oil 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 temperature, 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.

If, during the course of full-scale waste form preparation at a nuclear power
plant, it 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. Inasmuch 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
is anticipated that the resultant waste form would not be accepted for disposal
at a disposal site without the expressed approval of the disposal site
regulatory authorities. It is also anticipated that, prior to accepting the
waste, the regulatory authority would require either (1) adequate mitigation of
any potential adverse effects on the long-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 solidification
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 a manner that
duplicates, to the extent practical, the mixing conditions 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 structural stability criteria. For the purposes of the guidance
provided in this 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 - 1

Prior to solidifying full-scale waste forms, plant-specific PCP verification |

specimens should be prepared, in accordance with procedures described above,

I
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for 2xamination and compressive strength testing. 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 liquid. 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 C39 compressive strength measurements if acceptable
correlation data demonstrating the relationship between the cortpressive
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. If 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 formula or an adjusted one that falls within the
compositional envelope of the qualification tests conducted for that waste j

stream, f
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 fi. 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
II.C of Appendix A for discussion of "significant degradation"). At least one
specimen should be subjected to an ASTM C39 compressive strength (or
penetrometer) test at the 6 and 12 month periods. The mean compression
strength (or penetrometer) value(s) obtained should be not more than twa
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 II.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 shoulo 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 to an ASTM C39 compressive strength (or penetrometer) test. The test
results should meet the criteria discussed above.

If the PCP surveillance specimens tested either by the vendor of an NRC-approved
Topical 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 f acility) should be notified in
writing within 30 days. In 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 ano should j
describe the waste stream solidified, the waste formulation used, the number hf
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
discussinn 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 question, 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.

m

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 incident.
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

This 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 of
10CFRPart61,theguidancedescribedhereinwillbeusedbytheNRCstaff14
all future evaluations of the acceptability of cement waste forms for disposal
at near-surface disposal facilities.

;4,t -
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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 0xalic acid (and oxalates)
Ferric salts Citric acid (and citrates)"0xidizing 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 arid detergents [1]

Organic Constituents - Oily Wastes

Benzene [1],[2]
Toluene [1],[2] ,

Hexane [1] j
Miscellaneous hydrocarbons }Vegetable oil additives 1

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

Generic Problem Constituents Specific Problem Constituents - Organic [5]

011 [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 typochlorite [1]

NOTES:

[1] These constituents 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 Agancy should be contacted for
more information.

[3] All of these chelating agents could also be identified as " organic acids."
[4] Good housekeeping and pretreatment could also be effective in

preventing problems with cement solidification for many of the
constituents listed in the top list.

[5] These specific constituents also fall into several of the " generic"
problem constituents " categories" listed at the left.

.
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September 6, 1990 I

The Honorable Kenneth M. Carr
Chairman
U.S. Nuclear Regulatory Commission
Washington, 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
Committee 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 Management and Decommissioning.
The Committee also had the benefit of discussion with the NRC staf f
on this matter.

The revision represents a significant expansion of the previous
document on this same subject and reflects many of the points that
were 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 a 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
Dosition need not be held up pending resolution of these concerns.
To assist in their resolution, we recommend that the NRC staff

Iconsider the detailed discussions held during the ACNW meeting of I

August 29, 1990.

1. The applicable regulation (10 CFR Part 61) places emphasis on
the physical stability of the waste form (class B and Class
C) with the intent that by this means access of water to the
waste can be controlled. There is no requirement in Part 61
for a specified resistance of the vaste 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 believe
a revision of Part 61 addressing this point is needed, but
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until that is completed, the Technical Position should be
acended 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 phenomena.

2. 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 primary
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 Position, now oriented only to structural
impact, should be complemented by additional conditions that
relate to the grrumd water chemistry of the waste. Further,

biodegradation tests should be specified for cementitious-
waste mat. rices using bacteria that are likely to af fect cement
as well as the organic component of the waste.

3. We 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 staf f is urged to reexamine 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.

4. 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 vastes continue to change
chemically and physically long af ter their preparation. Owing
to 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.

5. 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) . We urge that the NRC staf f examine the revisions
in Part 20 that affect low-level waste and ensure that theTechnical Position and the updated Part 20 are compatible.

6. The Committee is aware that the newly developed criteria for
compressive strength of acceptable cementitious waste forms

.
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(500 psi) lacks strong technical justification but was
selected to preclude the use of unstable waste 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 waste 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,

/ -

Dade W. Moeller
chairman

Reference:
U.S. Nuclear Regulatory Commission Draf t Technical Position on
Waste Form (Revision 1) dated June 1990, Prepared by Technical
Branch, Division of Low-Level Waste Management and Decommissioning
(Predecisional)
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l'EMORAN00M FOR: H1 chard L. Bangart, Director
Division of Low-Level Waste Managemettt

and Decommissioning, Im%

rROM: Stuart A. Treby, Assistant General Counsel
for Rulemaking 3 Fuel Cycle

Office of the General Counsel

SUBJECT: REVISION TO TECHNICAL POSITION ON WASTE FORM

As requested in your memorandum, subject as above, dated May 23, 1990, this
ottice has reviewed the draft revision of the Technical Position (TP) on Waste
Form. We have two main areas of 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 " surveillance" purposes.

Appendix A of the TP contains several recordkeeping and reporting requirements
(page A-18). Altnough the recent Suprerne Court case of
Ocle v. United Steel Workers, No. 88-1434, U.S. , Feb 21, 1990, holds
that third party notification requirements for safety purposes are not subject
to OMB approval, OMB has rot yet issued implementing instructions on how
agencies should treat such requirements. Aside from that consideration, there
die 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
ary requirements on vendors as nor-licensees. Section 161c, in pertinent
part, gives the Comission general authority to "make such studies.... obtain
such information...as the Comission may deem necessary or proper to assist it
in exercising any authority provided in 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 verbatim into the 1954 Act. There is almost no
legislative history (and that is 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 Comission 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).
Therefore, in our opinion, the language of this provision can be read in
accordance with its comon meaning and usage.

As you know,10 CFR Part 61 was issued under tuthority of 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.

f-
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Accordingly, we believe that there is a legal basis, pursuant to ll61c, toseek the information intended to be collected or provided under Appendix A of
the TP f rom a non. licensee,1.e., a vendor (s) (subject to the impact of the
Dole case cited above).

On the other hana, we do have difficulty with tt ziparent requirement forvendors to maintain " Surveillance Specimens" as hec f ed unoer Section VII,lAppendix A, of the TP. While it is not legally va je' tionable to enter into a
quas1.contractua l rela tionsF1p with a vendor for the purpose of prov1 ding
Topical Report reviews and certification as to a waste form (s) in return for
the vendor subsequently providing the information and notifications set out inAppendix A, it is another matter to require the vendor to possess and test
radioactive material in the form of a " surveillance specimen." The NRC dnes
not normally allow a " person" (as defined in 9115, AEA) to possess radioactive
material, except under a license issued by the Commission. lherefore, it
would appear that the impact of the TP is to require the vendor to become a
' licensee," at least for the purpose of possessing " surveillance specimens."
We suspect that such a condition could chill the suomission of Topical Reportsin this area.

We would have less concern if 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 a licensee (either waste generator or
third party) 50 that the vendor's obligation "under the contract" could belimited to reporting.

Should you have questions concerning this response, please contact Ron Smith,
X21640, or Bob Fonner, X21643, of my staff.

.

he.&L.

tuart A. Treby
Assistant General Coursel

lfor Rulemaking & Fuel Cycle
Office of the Generai Counsel

:
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\...../ October 15, 1988 '

MEMORANDUM FOR: Victor Stello, Jr.

Executive Director for Operations

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

SUBJECl: 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 several 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 staf f's
review of Topical Report EPRI NP-4726, " Seismic Hazard Methodology for
the Central and Eastern United States." This was donc by industry,
primarily to address concerns raised by USGS that the"e may be a low j
probability occurrence of a large earthquake along the eastern seaboard
of the U.S. The staff found the methodology to be acceptable for comput-
ing probabilistic seismic hazard. The staff indicated that this document
does not represent any regulatory 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 slides used by the staff at this meeting are
included as Enclosure 3.

3. J. Greeves (NMSS) and J. Surmeier (NMSS) briefed the Committee on the
status of NHSS waste form activities. The staff discussed the status of
the implementation of Part 61 requirements for waste form. The staff
discussed the process 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 Enclosure 4.

In accordance with the ED0's July 18, 1983 directive concerning " Feedback and
Closure of CRGR Reviews," a written response is required from the cognizant
office to report agreement or disagreement with the CRGR recommendations in
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.

xk
-gI jow v Enclosure 4
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Questions concerning these meeting minutes should be referred to
Cheryl Sakenas (492-4148),

A rd, Jordan, Chairman
Committ e to Review Generic

Requ'rements

Enclosures:
As stated

cc w/ enclosures:
Commission (5)
SECY

Office Directors
Regional Administrators
CRGR Members ,

W. Parler I

B. Sheron
F. Eltawila
G. Bagchi
L. Reiter
J. Greeves
J. Surnaier
E. Rossi
C. Berlinger

.
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UPDATE CRGR ON NMSS WASTE FORM ACTIVITIES
SEPTEftBER 22, 1988

I. Background
A. Pre 10 CFR Part 61 Experience -- Sheffield, West Valley, Maxey Flats
B. The Role of Agreement States in Wasta Form Activities

1. Existing SLB Sites -- Agreement States
2. Future - Mostly in Agreement States using Engineered Alternatives

!!. Part 61 Requirements for Waste Form
A. Performance Objectives (Subpart C)
B. Stability of the disposal site af ter closure (61.44)

1. Class B & C wastes must have structural stability; generally
maintain its physical dimensions and form for 300 years (61.7)

2. Stability intended to ensure 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, container, or

structure)
.

III. 1983 Branch Technical Position *

A. Provides guidance on how to obtain reasonable assurance of structural'
stability

B. Establishes types of tests and acceptance criteria
C. Provides specificity that Part 61 lacks
D. Implementation adjusted in several areas since publication

1. 60 psi versus 50 psi
2. cement waste form and polyethylene HIC issues

IV. Topical Report Review Process
A. Agreement States have regulatory authority for LLW disposal
B. States lack adequate staff to perform technical review
C. NMSS provides a service by performing " Central" review of TRs
D. Agreement States may impose more stringent requirements (e.g.,

stabilized Class A waste forms)

V. Topical Review Status (September 20, 1988 Table)
A. Approved
B. Discontinued
C. Withdrawn
D. Under Revie's

1. Polyehtylene HICs
2. Cecent waste forms

E. DOE's West Valley Demo Project

VI. The Future
A. ACNW Interest (September 16, 1988 Letter)
B. Poly Determination
C. Cement Determinations
D. Grandfathering

i

. . - - . _ . _ _ - - - _ _ - .
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TOPICAL REPORT REVIEW STATUS SUMMARY

SOLIDIFIED WASTE FORM and HIGH INTEGRITY CONTAIf1ERS (HICs)

September 20, 1988

Vendor Docket No. Type Disposition

Closed
Waste Chem WM-90*** Solidification (bitumen) Approved. 1/22/88
General Electric WM-88 Solidification (polymer) Approved. 12/27/85
U.S. Gypsum WM-51*** Solidification (gypsum)* Approved. 3/3/88

HIC (Chichibu Wit-81
HIC (poly impreg/ concrete) Approved. 6/25/86

Nuclear Packaging WM-45 ferralium/FL-50) Approved. 11/7/85
Nuclear Packaging '

WM-82*** Solidification (polymer)** Approved. 6/1/88
WM-85*** HIC (ferralium/ family) Approved. 4/20/88

00W

ATI WM-91*** Solidification-(bitumen) Discontinued. 3/4/88
VIKEM WM-13 Solidification / oil (cement) Discontinued. 3/9/87
Stock WM-92*** Sclidification (cement) Discontinued. 6/24/88

Nuclear Packaging WM-71 Solid /Encap(cement / gypsum) Withdrawn. 11/21/85
LN Technologies WM-57 HIC (polyethylene) Withdrawn. 5/13/85*'

Chem-Huclear WM-47 HIC (fiberglass / poly) Withdrawn. 5/2/86
~ Chem-Wuclear WM-19*** Solidification (cement) Withdrawn. 10/87
Chem-Noclear WM-96*** Solidification (cement) Withdrawn. 5/27/88
Hittman WM-79*** Solidification (SG-95) Withdrawn. 6/10/88

Submitted
Chem-Nuclear WM-101 Solidification cement #1) Under review. 6/1/88,

Chem-Nuclear WM-97 Solidification cement #2) Under review. 6/3/88
Chen-Nuclear WM-98 Solidification cement #3) Under review. 6/10/88
LH Technologies WM-20 Solidification (cement) Under review. 6/6/84
LN Technologies WM-99 Solidification (cement /decon) Under review. 7/22/88
Hittman WM-46 Solidification (cement) Under review. 4/10/84
ATI WM-100 Solidification (bitumen) Under review. 8/1/88
Chem-Nuclear WM-18 HIC (polyethylene) Under review. 12/29/83
Hittman WM-80 HIC (polyethylene) Under review. 6/28/84
TFC Wri-76 HIC (polyethylene) Under review. 6/26/84
Nuclear Packaging WM-87 HIC (316-stainless) Under review. 8/84

HIC (stainless / poly))
LN Technologies WM-93 Under review. 9/11/87

HIC (fiberglass / poly Under review. 2/26/88Bondico WM-94
Babcock & Wilcox WM-95 HIC (coated carbon steel) Under review. 4/21/88

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

,

-_ - - -----
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September 16, 1988

i-

The Honorable Lando W. Zech, Jr.
Chairman
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555t

Dear Chairman Zech:

SUBJECT: SUITABILITY OF HIGH DENSITY POLYETHYLENE HIGH INTEGRITY
CONTAINERS

During the fourth meeting of' the Advisory Comriittee 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 (HICs) constructed from high density
polyethylene (HDPE) for Class B or Class C low-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
benefit of the documents referenced.

The Committee heard a well-structured presentation on the technical
issues concerning the suitability of HDPE HICs for the disposal of '

low-level radioactive waste. The focal points of the presentation were
the mechanical properties of the present designs and the ability of
these designs to meet the NRC requirements for a satisfactory waste
container. The staff had obtained expert technical opinion on the
pertinent topics and had made effective use of dialogue among knowledge-
able parties.

On the basis of the information presented to the Comittee, it appears
that the present designs of HDPE 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, could result in a container that
should 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 recomend that the staff bring to closure its study of the HDPE HICs
whose designs have been submitted to it for approval. We believe that

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

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

Sincerely,

,

Dade W. Moeller
Chairman

Peferences:
1. Engineering Design and Testing Corporation Report, submitted to NUS

July 21, 1986, "An Assessment of Polyethylene as a Material for Use
in High Integrity Containers"

2. U.S. Nuclear Regulatory Commission draft report dated April 6,
1987, prepared by J. Pires, Brockhaven National Laboratory, " Review '

of tne High Integrity Cask Structural Evaluation Program"
3. Letter dated February 2, 1988 from David G. Ebenhack, Chem-Nuclear

Systers, Inc., to M. Tokar NMSS, NRC, attaching Chem-Nuclear
Systems, Inc. report dated January 29, 1988, " Evaluation of Stress
loadings of CNSI HCPE HICS" ,

4 Femorandum dated June 15, 1988 from M. Tokar, NMSS. NRC, to S. J.
,

Parry, ACPS, transmitting U.S. Nuclear Regulatory Commission.
Division of Low-Level Waste Management and Decommissioning Report
dated June 10, 1988, prepared by S. A. Silling, Brown University,
" Review of the Structural Designs of Polyethylene High Integrity
Containers"

i

j
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PEMORANDUli FOR: Edward L. Jordan, Chairman M M *,

"" #1Con.mittee to Review Generic Requirements Su

FR0!O FrarJ J. iiiraglia, Deputy Director / [ '

Office of huclear Reactor Regulaticn

SUBJECT: WAIVER OF CRGR TEVIEW 0F PROF 0 SED GE!!ERIC LETTER Ct: THE |
REMOVAL OF COMP 0NENT LISTS FE0l1 TECHNICAL SPECIFICATIONS

For recer.t operating licenses, the NRC has issued Technical Specifications (TS)
without the tables that list components to which various specifications apply.
These TS follow the principles established by Generic Letter (GL) 84-13 that
provided guidance on the removal of the list of snubbers from TS. The prin-
ciples of GL 84-13 include (1) stating TS requirements in terms that specifi-
cally include those corponents contained on the lists removed from the TS,
(2) confirming that these component lists are included in plant procedures, and
(3) controlling changes to the compor.ent lists by means of the TS administrative
control reouirements for changes to plant procedures.

Licensees for some plants have included the component lists in the Updated
Safety Analysis Report (USAR). Any change to correct or update component lists
in the USAR is subject to the provisions of 10 CFR 50.59. This alternative is
another ceans by which licensees may control changes to component lists without
processing a license amendment, as is required when the lists are- '

included in the TS.

Enclosure 1 is a proposed generic letter to provide guidance on a license
amendment request to remove component lists from plant TS. This TS change is
being proposed as a line-item TS improvement. Enclosure 2 is a draft memoran-- -

dum that provides instructions to project managers on processing license amend-
ments to implement the TS changes. Enclosure 3 is a model safety evaluation,

report (SER) for these license amendnients. Because the proposed action involves
a change to the guidance provided by the Standard Technical Specifications,
it is subject to CRGR approval. However, we reconsend that CRCR waive review
of this proposal for the following reasons:

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

,

E. This acticr. is consistent with current practice and does not represent a
new staff position.

3. Any proposal by a licensee to implement this TS change is voluntary.
,

!
~

.

'
Contcct: T. Cont.ing, 0TSB/ECEA

X21189
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A response to our recommendation for waiving CRGR review is requested at your
earliest convenience. If you find that CRGR review of this action is reces-
sary, we will prepare a package for CRGR review. This action is sponsored by
Charles E. Rossi, Director, Division of Operational Events Assessment.

,

M ,.

Frank | Mira ia, Deputy Director
Office of t!uclear Reactor Regulation

Enclosure:
As stated

.

, - - _ _ __ _ _ _ _ - -. ___



. , . . ~ _ . . _ - _ -. . . . _ . - - - _ - - - -

.

[a nc h
m

*

UNITED STATES [lclosure 1 I

!h 2 NUCLEAR REGULATORY COMMIS! 'N
{ y ,g,( ;C

e

WASHINGTON. D. C. 20555
C, ~ ?A 4 fg js

.....

e

TO ALL HOLDEES OF OPERATIt.G LICENSES OR CONSTRUCTION PE JiS FOR NUCLEAR
POWt'R REACTORS |

,

SUEJECT: PEMOVAL OF COMPONENT LISTS FP0!1 TEGEh.At SFE IFICATIONS
(Generic letter 90- ) ;

This generic letter provides guidance for preparing a r, ,uest for a license
amendment to remove component lists from Technical Spec ficatior.s (TS).
This guidance provides an acceptable alternative to ide tifying every -

component by its plant identification nun.ber as curren .y exists in tables
of TS components. The removal of component lists is i :eptable because it
does not alter existing TS requirements or those comp .ients to which they ,

apply. The nuclear industry and the NRC identified this line-item TS
improvement during investigations of TS problems. Previcus guidance was
provided by Generic Letter 84-13 on removing the list of snubbers from TS. ;

.

This guidance includes the incorporation of lists into plant procedures that
'are subject to the change control provisions for plant procedures in the

Administrative Controls Section of the TS. The rerrcial of compor.ent lists frc.n .

TS permits administrative control of changes to these lists without processir.g ,

a license amendment, as is required to update TS component lists. Any change ;
to component lists contained in plant procedures is subject to the requirements '

specified in the Administrative Controls Section of the TS on changes to plant ,

procedures. Therefore, the change control provisions of the TS provide an !

adequate means to cor. trol changes to these component lists, when-they exist in
or have been incorporated into plant procedures, without including them in TS.

r

Licensees and applicants are encouraged to propose TS changes that are
,

consistent with the guidance provided ir. Enclosure 1. The NRC project !

manager for the f acility will review conforming amendment requests. Proposed
amendinents that deviate from this guidance will lengthen review time.
Please contact the project manager or the centact identified below if you have
questions on this matter.

'

Thi letter does not require any licensee to impleirent changes to their plant
procedures or propose changes to their plant TS. Therefore, any action taken :
in response to the guidance provided in this generic letter is voluntary and
is not a backfit under 10 CFP E0.109.

However, the staff is treating this guidance as a request for information.
This request relates to TS changes requested by licensees, which is already ;

covered by Office of lianagement ar.d Eudget Clearance Number 3150-0011, which
'

Cortact: Tom Lunning, NPP/0TSB
(301) 491-1189

!

l

!
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i



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

i.

- t

.

-2

expires - Januar y 21, 1991. The estimated burden bcurs are 50 perton-hours per
owner response, iricluding asscssri.ent of the staff reccia.endation ird preparit'5
the liter.se amendment cpplicatter.. The estiriated burcen hours perttin cnly to
the identified response-related matters and do r.ot inclucc the tirae for actual
implementation of the requested action. This generic letter does not alter
the burden-hours associated with preparatier, cf sirailar TE changes cr.d license-
arrer.dr.,ent application. Serd comments regarding this burder, estimate or any
other aspect of the ccliection cf inforraation, includirig suggestions for reduc-
irig this burden, to the Ir.fornaticn and Records Managertent Cranch-(MNEE-7714),
fivision of Information Support Sersices, Office of Inforraation Rescurces
hincgement U.S. Nuclear regulatory Concissicn, Washingtcri, DC 20555; cnd to

,

the Papertcrk'Reducticr Project (3150-0011), Of fice of Information and Regulatory
Affairs. NE0B-3019, Office of Mar.agement and Eudget, Washington, LC 20503.

S incerely ,

Jarues G. Partich
Associcte Director for Projects
Office of Nuclear Peactor Fegulation

Enclosures:
. 1. Remoial of Component Lists frcm

Technical Specifications
2. List of Recently Issued Generic Letters

;

i

|

|
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Generic Letter 90- Enclosure-

PEF 0 VAL OF CCf PONENT LISTf FP0M TECH!'ICAL SPECIFICATI0FS (TS)
_

Backcround:

Generic letter (GL) E4-13 provided guidcnce on removing the list of snubbers
from Technical Specifications (TS). After GL 24-13 was issued, many licensees
submitted proposals on a plant-specific basis to remcVe other component lists
from TS. The nuclear industry has Liso recou. ended the removal of component
lists from TS cs a TS improvement. This cuidance for a license amendment
request to remove competent lists from TS is based on the experience of both '

the NRC and the industry.

The NRC staff noted that many license amendrcents had been required to add,
delete, or n.odify the list of snubbers. The staff concluded that the list of '

snubbers was not necessary, provided tre TS were modified to specify those
sr.ubbers 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
E0.59. The snubber TS was modified to state that the only snubbers excluded
from the TS requirements were those installed on ronsafety-related systems, and
then only if their failure or the failure of the ustem on which they were
installed would have no adverse effect on any saf ety-related system. The table
with the list of snubbers and the associated references were ren:oved from the
Limiting Condition for Operation (LCO) and the associated surveillance
requirements.

Therefore, specifications may be stated in general terms thct cescribe the
types of components to which the requirements apply. This provides an accept-
able alternative to identifying components by their plant identification number
as currently exists in tables of TS components. The removal of component lists
is acceptable because it does r.ot alter existing TS requirements or those
ccoponents tc vhich they apply.

Guidance on the Demoval of Compor.ent Lists from TS:

The approach taken in GL E4-13 to remove a list of components from TS may also
be used to remove other con,ponent lists from TS. To implement this approach,
the TS should be revised to incorporate an explicit description of those com-
ponents for which the TS requirements apply. A list of those ccn<ponents must
be included in a pitnt procedure that is subject to the change control provi-
sions for plant procedures in the Administrative Ccntrols Section of the TS.
This can be accomplished by incorporating the list, that identifies all the
compor.ents for which the TS requirements apply, in such procedure or by con-
firuing that an existino procedure includes this list of components. When
the component list is included in a plant procedure, the identificttien of the
inoividual components to which the TS requirements apply will be a simple task.

Althouch some components may te listed in the updated safety analysis report
(L'SAE), the US/P should not be the sole neans to ider.tify these components.
L icensees are only recuired to update the US/F annually, and they are enly
required tc reflect chcr.ges made 6 months before the date of filing. Thus, the

<

USAR may be out of date by cs reuch as 10 months. However, to higblight the
change controls of 10 CFP S0.59 or to clarify other issues reltted to these

__ .- _ . _ _ .
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cotc.ponents. licensees may wish to irclude these component lists in the next
upcate of the USAR. The Eases Section of the TS inay referer.ce the plent pro-
cedures where these lists are located; however, component lists should r.ot be
included in the Bases Section because the Bases Section lccks an appropriate
regulatory process for change control.

The staff provides the following guidance for changing individual TS sections.
This cuidance addresses consideratiors unique to specific ty s of component
lists.

1. Containment Isolation Valves

The specification for containment isolation valves applies to those valves
that are listed in the table referenced in the TS. The alternative to listing
these valves in a TS table is the revision of the LCO to state "Each contain-
ment isolation vtive shall be OPERABLE " Similarly, the surveillance require-
ments for (1) post-maintenance testing, (2) demonstrating auton.atic closure on
isolation sicnals, ano (3) confirming the isolation time of power-operated or
automatic valves, should be revised to remove the referer.ce to the TS table and

revised to state "Each containment isolation valve shall . . ." or ". . . each
power-operated or automatic contsir, ment isoletion valve shall . . ."

The list of containment isolation valves in the TS may not include all valves
that are classified as containment isolation valves by the plant licensing
basis. Generally, the USAR identifies those valves that are clessified as cen-
tainr..cr t isolation valves. With this TS change, the LCO, remedial action and -

surveillance requirements will apply for all valves that are classified as con-
tairment isolation valves by the plcnt licensing basis.

The list of containment isolation valves typically includes notes that modify
the TS requirements for these velves. Such notes must be incorporated into
the associated LCO so that these notes will remain in effect when the table
containing these notes is removed fron the TS. One of these notes involves
valves that are exenpt from the requirements of Specification 3.0.4 Specifi-
cation 3.0.4 precludes entry into an operational r,cde or condition when an LC0
would not hc met without reliance on the provisions of the action requirements.
The action recuirements for contairrent isolation valves permit contir.ued oper-
aticn with an inoperable valve when the associated penetration is isolated.
Therefore, an exception to the limitation cf Specification 3.0.4 cn changes in
operational modes or conditicns is accepttble for this TS, and a footnote may
be cdded to the LCC to state "The provisions of Specification 3.0.4 do not
c r ply ." The exception, provided by this footocte, will now Le applicable to
all contairsent isolation valves. The increase in the scope.of this ey.ception
is occeptable because it is consister.t v.ith the Suidance provided in Generic
Letter 07-09. However, this footnote is not necessary if Specificction 3.0.4
has been revisec as allowed by Generic Letter 87-09.

The list cf containment isolation valves may also include a note that clari-
,

ties an operational consideration for specific valves that may be openeo on an
interr.ittent basis under administrative ccntrol. This clarification applies to
local manually-operatic ulves that cre locked or sealed closed consistent with
the design requirements of General resign Criteria 55, EE. and 57 of Appendix A
to 10 Cf0 Part 50. The cesign of these valves includes positive control

. , , _ - - - - - . . - . -.
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features to ensure that they are raaintained closed. Therefore, opning lockcc
or sealed closed valves is ccntrary to the operability requircrents for these
valvts that are currently listed in the TS table of ccntainment isolation q
valves. With the ren. oval of this list of vcives, the TS operability require- i
ments will apply tc cll local urual-opercted locked or sealed closed contain- i
ment isolation vtives. The sicff concludes that an acceptable citernative to
identifying specific valves tbct nay be oper.ed under acministrative control
would be a footr.ote to the LC0 to state "Lccal raanual-operated locked or
sezico closec v61ves may be cpened on an intermittent basis uncer administra-
tive ccr. trol ." With this change, the definition of Containment Integrity and

]the surveillance requirments for demonstratir.g contaitsent integrity in Speci- 1

fication 4.6.1.1 should be revised to remove the reference to the table of
contairment isolation valves. These sections of the TS vill then just refer-
ence the contairment isolction valve specification that ider.tifies the excep-
tion that is Eddressed by the new footnote on openir.g valves on an intermittent
basis under acministrative control.

The note on opening vsives under administrative control also may have been used
in some picnt TS for rwote-manual valves ir, closed syster;s'inside containment.
A remote-manual valve is in acceptable alternative to a locked or sealed closed
valve for a closed system inside containment as roted in Ger.eral Cesign Crite-
rion 57 in Appendix A to 10 CFR Part 50. Therefore, this note need not renain
in the TS to allow operators to open any remote-manual containment isolation
valve because such action is not contrary to the operability recuirements for
these valves.

Ancther clarif irg note usec in the list cf containment isolaticr. valves iden-3
tifies those valves that are not subject to Type C leak testing requirements of
Appendix J to 10 CFR Part EC. In this case, this notation does not alter the
requircraents of Appendix J but rather only clarifies vhere the fGC has granted
excuptions to Type C leak testirg or where Addendix J cces not rec,uire this
testing. Therefore, the TS r.eed not include this clarificaticr., but it may te l
included with a list of these vc1ves in the USAR if desired to clarify the i
applicability of Apperdix 0 requirments. However, placing the list of contain-
ment isol6 tion valves currently in TS in the L:SAR would not restrict the appli- ;

catility of the TS requirements to only the valves on that list. As previously ;

noted, the TS requiren.ents would apply to all valves that have been defined ast

I containment isolaticr. sc1ves in the plant licensing basis.

Finally, some TS have included vahe closure tirces in the list of contaittent
isolation vahes. The inservice testirp (IST) requirements referenced by Spec-

| ification 4.0.5 include the verification of valve stroke times for a broader
class of valves thLn those ccr.tainment isciation valves that have been listed

.

in the TS. The rer. oval of valve closure times that are ir:cluded in scrae plant
'

TS would not alter the IFT requiremer.ts to verify that valve stroke times are
within their limits; and therefore, removal of these closure tiraes is
ecceptable.

Because plant-specific considerations may have required that these tables
incitde other notes modifyir.g the TS requirements for specific vc1ves, any such
excepticns should te stated ir. terms that identify the valves.by function
rtther than by component runber, if practical. This guidance tlso applies to

|
any other ccrponent list removed from TS that ir,cludes notes that alter the

. _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ - - --.__
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TS requirements. If notes in these tables are only ircluded for information or
clarificttion and cc not alter any TS requireri.ent, the rcn.cyal of thcse notes j
with the list of components would not affect the Epplicability of the TS -

requirements. |

|

2. Reactor Coolant System Pressure Isolatior. Valves
|

Guidance cn removir.g from the TS the list of reactor coolbnt system pressure
isolation vclves is pendirg the NRC sittf's resolution of generic concerns with i

existing lists for these velves. In the interin., licensees should not submit

proposals to remove this list from the TS.

3. Secordary Contair.inent Bypass t eakage Pags

The 15 on contair. ment leakage include a list of secondary containment bypass
leakage paths. The list identifies these lealtge paths by penetration number
fcr dual contair. ment plcnts. The ccabined leakage rate for c11 penetrations
identified as secol.dary contairment bypass leakage pcths is specified.

As pcrt of the plant licensing basis, the t'SAR defines the penetrations that
are secondary conteir. ment bypass leakage paths. This cefinition of " secondary
containment bypass leukcce paths" is adequate such that the TS requireraents do i

not require further clarificaticr. upon the rencval of this list from the TS.
Therefore, the TS requiren.ents may be stated in terms of secordary containment
byptss leakage paths without further clarification. For exaniple, the limita-
tion of TS 3.6.1.E.c on containraent leakage rates shculd be revised to state
the followirg:

F. combined leakage rate of less than or equal to [C.10] ta for all
penetrations thr.t are secor.dary containraent bypass leakage paths when
pressurized to Pa.

4. Containment Penetrction Conductor Overcurrent Protective Devices

!The list of cor.tcinment peretration conductor overcurrent protective devices
includes those prir.ery and backup fuses and breakers that preclude faults of a
magnitude and duration that could compromise the integrity of electrical pene-
trations. Beccuse the nurler of overcurrent protcctive devices associnted with
electrical circuits penetrating contair.raent may exceed the basic requirements
for primary and bcckup protection, the description of these couponents should !
be stcted to clarify those conponents to which the TS requirements apply.
Also, these requirements excluce circuits for which credible fault currents
would r.ot cxceed the electrical penetratier. esign rating. For enmple, these
requirements exclude therroccuple ar.d other low-pcwer-level signal circuits.
I.n alternative to listis.g these ccirponents in a TS table is the following LC0

' statement:

primary and Lackup cor.tainment penetration ccnductor overcurrent protec-
tive devices associated with each containment electrical penetration cir-
cuit shall te OPERAELE. The scope of these protective cevices excludes

,

-. - - - ._ _ _ _ _ _ . _ _ . _ _ . _ _ _ _ _ _ _ _ _
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those circuits for which credible fault terrents would r,ot exceed the i

electrictl penettution design ruting.

In tddition, the surveillu.ce requirer.xnts should state "The above noted !
primar) cnd backup containment penetration cor.duc'.ar evercurrent protective
dcvices . . ." rtther than tcferring tc those components listed in Table 6.3-1.

5. !!otor-Crerated Valves Thern.cl Overload Protection '

The TS contair. a list of vcives that have thermal overload protection ar.d
bypass devices integral with the motor starter. Thc table in the TS lists the
valves Ly number, the bypass dtvice, and the system affected. With the removal
of this list of vElves fron; the TS. the LC0 should state "The therrnal overlocc

protection and bypassed devices integral with the motor starter, of each valve
used in safety systeirs shall be OPEFABLE." This statement for the LC0 ,

edequately cefines the scope of the valves that include these features to
which the TS rcquiren.er:ts apply.

)L. Other Cor:ponent L ists

Compo:;ent lists other than those previously describec hcrein may be candidates
'

,

for removal from TS on a plant-specific basis. A proposal to ru.ove other
component lists from TS should be' Lased on this guidance and ar.y specific
consicerations applicable to each list.

,

Sumarv:

In surmary a request to remove cornponent lists from TS stculd address the
following issues:

1. Each TS should include an appropriate description of the scope of the
components to which the TS requirments apply. Comparer.ts that are i
defir.ed by regulatory requirements or guidance need not be clarified 1

further. However, the Bases section of the TS shculd reference the |

applicable requircr.ents or guidance. j
1

E. If the removal of a component list results in the less of notes that
modify the TS requircnents, the specification should he changed to
it. corporate the specific modificatior or exception to the requirements.
The exception should Le stated ir. terms that identify the valves by
functico rather thtn by component number. if practical.

3. L icensees shculd confirm that the lists of compor.ents removed f rom the TS
are located in appropriately controlled plant procedures. The list of com-
ponents'may be included in the rext update of the USAP. The Bases of the
individuci specificctions also may reference controlled plant procedures
or other docuracets that identify each ccmponent list.

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

_ _ _
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MEMORANDUM FOR: All NP0 Project Maragers

FFCM: James G. Partlow
Associate Director for Projects
Office of Nuclecr Peactor Pegulation

SL'CJECT: GENEPIC LETTER 90-

Enclosure 1 is Generic letter 90- which provides guidance to licensees for a
licer.se amendment request to remove component lists from Technical Specifica-
tions (TS). Any proposal for this line-item TS improvement is voluntary.

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

Enclosure 2 is a model safety evaluation report (SER) that was prepared by the
Technical Specifications Branch. This model SER should assist you in your prep-
aration of a license amendment to implement this lir.e-item TS improvement.
The lead project manecer for this task is - . will assist
you in the preparation of a no-significant Eiiirdi~ cot.sideritT6n pre-notice for
a proposed amendment conforming to the generic letter and should be included on

.

distribution for the amendment package.

James G. Partlow
Associate Director for Projects

Office of Nuclear Reactor Pegulation

Enclosures:
reneric Letter 90-
hodel SER

cc w/ enclosures:
J. Sniezek
H. Thompson

,

Division Directors, HRR
Associate Directors NPR i

Project Directors, NFP i
Regicnal Administrators i

J. Conran, CPGR
C. Eerlinger. 00EA
S. Treby, CGC .|

CONTACT:
T. L;nning. OTSB, NRP
492-1189

.-- . . .
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Enclosure 3-

MODEL SAFETY EVALUATION REPORT

Underscored blank spaces are to be filled in with the applicable informa-
tion. The information identified in brackets should be used as applicable 4

on a plant-specific basis.

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACT 0E EEGULATION

RELATED TO AMENEMENT NO. ~ TO TACILITY OPERATING LICEi:SE NFP--
AllD AMENCMENT 140 TO FACILITY OPERATING LICENSE NFP-

~~ [ UTILITY NAME]
'~

DOCKET N05. 50- AND 50-~
*[ PLANT NAME], tidTS 1 AND 1

INTRODUCTION

to the TechniHTSpEificaticns (TS)y name] (the licensee) proposed changes
By letter of ,1990,[utilit

for [ plant name]. The proposed 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 removed. Finally, the TS requirements
have been niodifieo to state the requirements in general terms that include the
components listed in the tables removed from the TS. Guidance on the proposed i

TS changes was provided by Gencric Letter 90- , of ___ , _ , 1990. |

EVALUATION

l
The licensee has proposed the removal of Table 3.6-1, " Secondary Containment j
Bypass Leakage Paths," that is referenced in TS 3.6.1.E. With the removal of
this table, the licensee has proposed to niodify the limiting condition for
operation (LCO) on contairrant leakagc 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
penetrations that are secondary containment bypass leakage paths
when pressurized to Pa.

The licensee has proposed the removal of Table 3.6-[2], " Containment Isolation
,

Valves," that is referenced in TS 3/4.6.4. With the removal of this table, the |
licensee has proposed to include the following statement'of the LCO under TS
3.E.4:

!

Each containment isolation valve shall be OPERABLE- |
4

In addition, the licensee has icvised the definition of Containment Integrity,
TS 4.E.1.1 and 4.6.4.1 through 4.6.4.3 to remove the reference to Table 6.3-[2].
The definition of Containment Integrity and TS 4.6.1.1 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.f.4.1 through
4.6.4.3 have been revised to state "Each containment isolation shall. . ." or
. . . each power-operated or automatic containment isolation valve shall . ."

." rather than stating the requirements in relation to the valves specified in
Table 3.6-[P]. [Because Table 3.0-[2] notes that the provisions _of Specifica-
tion 3.0.4 are not applictble to specific valves, the following footnote has
been added to the LC0 for TS 3.6.4:
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The provisions of Specification 3.0.4 do not apply.

This is a change in the scope for this exception, frem specific valves to all
containment isolation valves and is acceptable because it is consistent with
the guidance provided in Generic Letter 87-09 as noted in Generic Letter 90- .]
The table of containment isolation valves ider.tified specific local manual-
operated locked and sealed closed valves with a footnote stating that these

,

valves may te opened on an intermittent basis under administrative control. |
These valves are locked or sealed closed consistent with the regulatory
requirements fcr local manual-operated salves that are used as containment
isolation valves. Because opening these valves would be contrary to the i

operability requirements of these valves, the following footnote to the LC0
has been proposed:

1

Local manually-operated locked or sealed closed valves may be
,

opened on an intermittent basis under administrative control. |

This change is consistent 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 is referenced in TS 3/4.8.4.2. |
With the removal of this table, the licensee has proposed to include the
following statement for the LC0 under TS 4.8.3.2:

Primary and backup centainment penetratien conductor overcurrent
protective devices associated with each containment electrical
penetration circuit shall be OPERABLE. The scope of these protec-
tive devices excludes those for which credible fault currents would i

not exceed the electrical penetration design rating.
1

In addition, the licensee has proposed to revise TS 4.8.3.2-to remove the ref-
erence to Table 8.3-1. The surveillance requirement has been revised to state
thc following:

The above noted primary and backup containment penetration
i

conductcr overcurrent protective devices shall ae demonstrated i

OPERABLE:

Thc licensee has proposed the removal cf Table 3.8-2, " Motor-Operated Valves
Thermal Overload Protection," that provides a list of valves with bypass devi-
ces that is referenced in TS 3.8.4.3. With the removal of this table, the
licensee has proposed to include the following statement of the LC0 under
TS 3.8.3.3:

The thermal overload protection and bypass devices, integral with
the motor starter, of each vulve used in safety systems shall bc
OPERAELE.

The licensee has proposed changes to the above TS that are consistent with the
guidance previded in Generic Letter 90- [In addition, the licensee has pro-.

posed charges to TS 3.0.4 such that exceptions to the requirements of the LCO
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that were. included in the table that has been rer.ioved are ret addressed by_a
footnote to the action rec,uirements.] Finalb , the licensee has confirmed that
the list of components ir.cluded in the tables removed frc:n the TS are located
in controlled plant procedures. [This list of components will also be included
in the next revision of the Updated Safety tnalysis Peport.] (t:0TE to PMs: The
inclusion of this list in the next USAR update is not a recuirement, Lut the
SER should reflect any commitment by the licensee to do so.)

,

;

On the basis of its review of this matter, the staff finds that the proposed
changes to the TS for (plunt name) Unit (s) are an administr6tive chcoge
that does r;ot alter the requiren,ents set fo_rtli in the existing TS. However,
this change will allow licensees to cake corrcctions and updates to the list of
ccmponents for which those TS requirements apply. under the provisions that i

control changes to plant procedures as specified in the Administrative Controls |
Section of the TS. Therefore, the staff finds that the preposed TS changes are
acceptable.

ENVIRONMEllTAl CONSIDERATION

This (These) amendment (s) involve changes in recordkeeping, reporting, or '

administrative procedures or requirerents. The an:endment(s) remove lists of
components which are subject to the TS requirements for limiting conditions fcr |
operation (LCOs) and surveillances, and includes them in controlled plant pro-
cedures. Accordingly, the amendment (s) meet (s) the eligibility criteria for
categorical exclusion set forth in 10 CFP 51.22(c)(10). Existing TS require- :

ments with regard to IC0s and surveillances are not changed by the removal of
the component lists. Since the componert lists are located in ccrtrolled plant

,

procedures, any changes or corrections to these lists rust be made in a con- ,

tiolled mar.ner as specified in the Administrative Controls Section of the '

Technical Specificttiens. Therefore, pursuant to 10 CFR 51.22(b), no environ-
mental impact statement or environmentti assessnent need be prepared in con-
nection with the issuance of this (these) an.endment(s). ;

.

r0f:CLUSION

The Commission made proposed determinations that the smendment(s) involve no
significant-hazards consideration, which were published in the Federal Pegister
(E FP ) on , 199 . The Commission consulted with the State of ,

ho publE comments were received, and the State of did not
'

.

Mye any comments.

On the basis of the considcrations discussed herein, the staff concludes that
(1) there is reasontble assurance that the health and safety of the public
will not be endangered by operation in the proposed manr.er, (2) such activities
will be conducted in compliance with the Commission's regulations ard (3) the
issuance of these amendments will not be inimical to the comon defense ard
security or to the health and safety of the public.

Principal Contributors: Thcn.as G. Dunnir.g OTSB/00EA
, FD /DRP

__

Pated: _ , 199_

(Note to Ff"s: A copy of this document may be obtained frou P. Coates,
;

X-21161, by requestir.g 5520 docun:ent: " LIST SEE." It can be transmitted
electronically to your secretary or licensing cssistant.)

- - - . _ .


