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SUBJECT: WAIVER OF CRGR FEVIEW OF PRCFOSED GENLCFEIC LETTEP CK THE

PEMCVAL OF COMPCNENT LISTS FROM TECHNICAL SPECIFICATIONS

For recernt operating licenses, the NEC has icsued Techrical Specifications (TS)
without the tebles that 1ist components to which various specifications apply.
These TS folluw the principles established by Ceneric Letter (GL) £4-12 that
providecd guidance on the removal of the list of snubbers from TS. The prin-
ciples of Gl §4-13 include (1) stating TS requirements in terms that specifi-
celly include those components contained on the 1ists removed from the TS,

(2) confirming that these component lists are incluced in plant procedures. and
(3) controlling changes to the comporert lists by weans of the TS administrative
contro]l recuirements for changes to plant procedures.

l icensees for some plants heve included the compcrent lists in the Updated
Safety Aralysis Peport (USAR). Any change to correct or update component lists
in the USAR is subject to the provisicrs of 10 CFR 5C.59. This alternative is
another rieans by which licensees may control changes to component lists without
processing a license amendwment, as is required wher the lists are

incluced in the TS,

Enclosure 1 is & proposed generic letter to provide guidance on a license
amendwent request to remove component lists from plant TS. This TS change is
beino proposed es & line-item TS improvenent. Enclosure 2 is & dreft memoran-
dum that prevides instructions to project menegers on processing license amend-
wents to implement the TS changes. [Enclosure 3 is & model safety evaluation
report (SER) for these license amendnents, Because the proposed action involves
a change tov the guidance provided by the Standard Technicel Specifications,

it is subject to CRGR approval. However, we reconmend that CRGR waive review

of this propesal for the following reasons:

1. The chenges described in the proposed gereric letter ¢u not alter TS
requirements that apply to the components that are individually listed in
TS tables.

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

(908 ]
.

Ary proposéa) by a licencee to impiement this TE change is voluntary.

Contact: T, Curring, OTSEB/COER
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A response to our recommendation for waiving CRGR review is reguested at your
earliest convenience., If you find that CRGR review of this action i¢ neces-

sary, we will prepare a package for CRGR review. This action is sponscred by
Charles E. Roussi, Director, Division of Operational Events Assessment.

Frank éélMira§éia, Deputy Director

0ffice of Nuclear Reactor Regulation

Enclosure:
As stated
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T0 ALL HOLDERS OF OPERATING LICENSES CR COMSTRUCTION PERMITS FOR NUCLEAR
POWEP REACTORS

SUEJECT: PEMOVAL OF COMPONERT KISTS FRCH TECHNICAL SFECIFICATICONS

(Generic letter S0- )

This generic letter provides guidence for preparing & request for a license
amendnent to remove component iists from Technical Specificatiors (715).
This cuidance provides an acceptable alternative to identifying every
component by its plant identificaticr nunber as currently exists in tables
of TS compurents. The removal of component 1ists is ecceptable because it
dot s not alter existing TS requirenents or those comporents to which they
apply. The nuclear industry and the NRC icentified this line-item TS
improvement during investigations of TS problems. Previous guidénce was
provided by Generic letter £4-13 on rencving the 1ist of snubbers from TS.

This guidance includes the incorporaticrn of lists into plant procedures that
are subject to the change control provisions for plart procedures in the
Administrative Controls Section of the TS. The remcval of comporent lists from
TS permits administrative control of changes to these lists without processing
a license amendment, as is required to update TS comporent lists. ZAny change
to component lists contained in plant procedures is subject to the requirements
specified in the Admiristrative Controls Section of the TS on changes to plant
procedures. Therefore, the change control provisions of the TS provide an
adequate means to cortrol changes to these comporent lists, when they exist in
or have been incorporated into plant procedures, without including them in TS,

Licersees and applicants are encouraged to propnse TS changes that are
consistent with the guidance provided ir Enclosure 1. The NRC project

neneger for the facility will review conforming amendment recuests. Proposed
amendwents that devicte from this cuidance will lengthen review tine.

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

This letter coes not require any licensee to implement changes to their plant
procedures or propose changes to their plant TE. Therefore, any action taken
1 response to the guidernce provided in this gereric letter is voluntary and
is rot & backfit under 10 CFF £0.109.

However, the staff ¢ treating this guidence as a reqguest for information.
This request relates tu 7S changes recuested by 1icensees, which is aiready
covered by Cffice of Management ard Pudget Clearence Number 3150-0011, which

Cortact: Tom Lurnning, NRR/CTSE
(301} 4¢¢-1189



expives January 21, 1991. The estimated burden hours are 50 percton-hours per
owner response, including asscssment of the staff reccumendation ird preparing
the license amendment opplicatiun. The estirated burcen hours pertéir only to
tre identifiec responsc-related mitters and oo rot incluce the time for actual
implementétion of the requested action. This generic letter does not olter

the burden-hours associeted with preparation of similer 7€ changes end license
emetr drent applicetion. Send comments regardine this burden estimate or eny
other aspect of the ccllection ¢f infornatior, including suggestions for reduc-
ing this burcen, to the Irformetict «nd Records Management Uranch (MNRE-7714),
[ivision ¢f Information Support Services, Office of Information kescurces
kerecement, U.S, Nuclear leculatory Conmissicn, Weshinator, ['C Z055L; end to
the Paperwork Reducticn Project (2150-0011,, Office of Informatioun and Regulatory
Affairs, NECE-3019, Uffice of Maragement anc Cudget, Wachington, LC 20503.

Cincerely,

Janes G. Partlow
Associcte Cirector for Projects
0t1ice of Muclear Feactor Feculation

Enclosures:

1. Remcval of Compurent Lists from
Technicel Specificetions

¢. lList of Recentiy Issuea Ceneric letters
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Ceneric Letter 90- Enclosure

FEMOVAL OF CCHPONENT LISTS_FPOM_TECHIICAL SPECITICATIONS (TS)

Eackground:

Generic Letter (CGL) £4-13 provided guidance on removing the list ¢f snubbers
from Technical Specifications (76). After CL £4-13 was issued, mary licensees
submitted proposals on @ plent-specific basis to remove other component lists
from TS. The nuclear irdustry hLas «1so reconmended the removal of component
liets from 7S ¢s a 1S improvement. This cuidance for a license gmendment
request to remove comporent lists from TS is based on the experience of both
the NRC and the industry.

The NPC staff noted that many license amendnents had been required to &dd,
delete, or modify the list of snubbers. The staff conclucded that the list of
snubbers was not necessary, provided the TS were nmedified to specify those
srubbers that are required to be operable. Also, the staff npoted 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 grovisions of 10 CFR
£0.59. The snubber TS was medified te state that the only snubbers excluded
from the TS requirements were those installed on nonsafety-related systems, and
then only if their failure or the failure of the system on which they were
installed would have no adverse effect on any safety-relcted system. The table
with the Tist of snubbers and the associated references were removed from the
{imiting Condition for Operation (LCO) end the associated surveillance
requirements.

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

s A o o ———— T~ _— 2 " " > -

The approech taken in ClL £4-13 to remove @ 1list of componerts from TS may also
be used to remove other conponent 1iste from TS. To implement this approach,
the TS should be revited to incorporate an explicit description of those com-
porents for which the TS recuirements epply. A 1ist of those conponents nust
be included in a plent procedure that is subject to the change control provi-
sions tor plant procedures in the Administrative Cortrols Section of the TS.
This cen be accomplished by incorporatirc the list, that identifies all the
comporents for which the TS requirements apply, in such procedure ¢, by con-
firming that &n existine procedure includes thic list of components. When

the component 1ist is included in & plant procecdure, the icentificetion of the
ingividual comperients to which the TS recuirements apply will be a simple task.

Althouch some components me) te Jisted in the updated cafety analysis report
(USPR), the USEP should not be the sole weans to idertify these components.

| icensees are only reouired to upcate the USPF ennually, and they are only
required to reflect cherges made € ronths before the date of filing. Thus, the
USAR may be out of date by &s wuch as 1 months. However, to hichlioht the
change controls of 10 CFF £0.59 or to clarify other issues related to these
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conponents, Ticensees may wish to irclude these corponent licts in the next
update of the USAR. The Bases Section of the T¢ nay refererce the plent pro-
cedures where these 1ists are loceted; however. coumponent "ists should rot be
included n the Bases Section because the Bases fection lacks an appropriate
regulatory process for change control,

The staff provides the followine guidance for chenging individual TS sections.
This ¢uidance acddresses consiceratiors unique to specific types of component

1ists,

1. Containment Isclatior Valves

-—

The specificetion for containment isolation valves applies te those valves

that are listed iu the table referenced in the TS. The alternative to listine
these valves in & TS table is the revision of the LCO to ctate "Each contain-
ment isclation vélve shall be CPERABLE." Similarly, the surveillance require-
ments for (1) post-maintenance testing, (2) demonstrating autcnatic closure on
isoletion sigrals, and (2) confirming the isolation time of power-operated or
automatic valves, should be revised to remove the refererce to the TS table and
revised to stete "Fach containment isolation valve shall . . ." or “. . . each
power-opercled or automatic contairment iscletion valve shall . . .*

The Yist of conteinment isolation valves in the TS mey not incluce al) valves
that are classified es contaiument isolaticn valves by the plant licensing
basis. Cenerally, the USAR identifies those valves that are clacsified as con-
tainnert isolation valves. With this TS change, the L(C, remedic! &ction and
surveillance requirements will epply for a1l valves that are classified as cor-
teinment iseietion valves by the plent licensing basis.

The 1ist of containment isolation valves typically includes rotes that modify
the 7S requirements for these vulves. Such notes must be incorporatec into
the associated LCO so that these notes will remein in effect when the teble
cortaining these notes i< removed from the TS, One cf these notes involves
velves that are exerpt from the requirements of Specification 3.0.4. Specifi-
cation 3.0.4 precludes entry into an operational ncce or conditicn when an LCC
vould not be net without reliance on the provisions of the 2ction requirements.
The action recuirements tor conteirment isoletion valves permit contitued oper-
aticr. with an incpereble valve when the sssociated peretration is isolated.
Therciore, en exception to the limitation of Specificetion 3.0.4 cn changes i
operaticna] modes or corditicts is acceptible for thic TS, and a feotnote may
be wdded to the LCC to state "The provisions of Specification 2.C.4 do not
cpply.” The exception, provided by this footnote, will now Le applicable to
21l contairmwent isvietion valves, The increese in the scope of this exception
15 eCceptable because 1t is consistert vith the guidance provided in Gereric
Letter £7-09. However, this fuotrnote is not recessary if Specificetion 3.0.4
has been revisec és allowed by Generic Letter 87-0°.

The list of contaimmert isolation valves may also incluce @ note thit clari-
Ties an operaticnal consideration for specific velves that mey be openec on en
internittent basic vnder adminictrative control. This clarification applies to
local menuelly -operatec vilves thaet are locked ur sealed closed consistert with
the desion reauirements of Generz) lesion Criteria 85, €. and 57 of Appendix &
to 10 CFP Fart 50, The cesign ot these valves includes pusitive control



features to ensure that they arc n@intainec closed. Therefore, opening lockec
or seéled closed valves is coentrary to the operability requirements for these
valves that are currently listed in the 7S table of containment itciation
valves. With the rewoval of this Tist of valves, the T¢ cperability require-
ments will apply tc &1 local marual-opercted locked or sealed clused contain-
ment isclation velves. The steff concluces that an ccceptable @lternative te
identifying specific valves thet may be opercd under acministrative control
would be a footrcte to the LCC to state "local manual-operated Jocked or

se¢ led closec velves may be opened on an intermittent Lasis uncer administra-
tive centrol.” With this change, the definition of Containment Intecrity and
the surveiilence requirenents for cemonstratirg contairment inteerity in Speci-
fication 4,€.1.1 should be revised to remove the reference to the table cf
contairment isolation valves. These sections of the TS vwill then Jjust refer-
ence the contairment isolétion valve tpecificetion that idertifies the excep-
tion that is eddressed by the new footnote on operirg velves un an intermittent
basis under administretive controul.

The note on opening vilves under administrative contro! also may have been used
in some plent 7S for remote-manual velves in clcsed systers inside cuntainment.
P remote-manugl valve s &n acceptsble alternative to a lucked or sealed closed
velve for @ closed system irnside conteinment as roted in Gereral Cesign Crite-
rion 57 in Appendix A to 1C CFR Fart L0. Therefore, this note need not remain
in the TS to &1low operators to open any remote-panual containment isclation
vaive because such action is not contrary to the operability reouirements for
these velves.

Arcther clarifyirg note used in the list cf conteirment isolaticr valves ider-
tifies those valves that are not subject to Type ( leak testing reguirements of
fependix ¢ to 10 CFR Part £C. In this cose, this notation does not alter the
requirenents of Appendix J but rother only clarifies vhere the NR(C has granted
exenptions to Type € leak testing or where Addendix ¢ coes not require this
testing. Therefore, the 7S5 reed not include this clarificatier, but it mey Le
incluced with @ 1ist of these velves in the USAR if desirec to clarify the
applicability of Appendix J requirenerts. However, placing the list of cortain-
ment isolation valves currently in TS in the USAR would rct restrict the appli-
catility of the 7S requirements to only the valves on thet 1ist. PAs previously
noted, the TS requirenents would apply to a1l valves that have been cefined as
containpert isolatior velves in the plant Ticensing basis.

Finally, some TS have inciuded valve closure *imes in the list of containment
jsolation valves. The inservice testine (IST) recuirements referenced by Spec-
ificetion 4.C.%5 nclude the veritication of valve stroke times for a broader
¢lass of valves thin those cortainment isviation veives that have been listed
in the 7€, The removal of valve closure times that are ircluded in sume plant
T would not aiter the 15T requirements to verify that valve stroke times ére
within their limits; end therefure, removal of these cloture times is
ccceptable.

Beceuse plant-specitic considerations may have requirec that these tables
incluce other notes modifyirg the TS requirements for specific velves, any such
excepticns should te stated ir terms that icdentify the valves by function
rether than by component rumber, if practical. This cuidance & 1so applies to
any other component 1ist removed ‘rom TS thet includes notes that alter the



7€ reauirements, 1f notes in these tables are only ircluded for informatior or
clarification ang ¢c rot alter any 7S requirenent, the rencval of these notes
vith the Tist of components would not affect the epplicability of the T¢
reGuirements.

2. Reactor (oolant System Pressure lsclation Valves

Guidance un removine from the TS the list of reactor coolent system pressure
itelation valves 1s pencing the MRC steff's resolution of gereric concerns with
existing lists for these velves. In the interim, licensees should not submit
proposals to remove this list from the TS,

3. Seconcdery Contairment Bypass |eakage Paths

The 15 on containment leaksge incluce & list of secondary containment bypass
leakage paths. The list identifies these leakige paths by peretraticn rumber
fcr dual conteinment plents. The cowbined leakéve rate for <11 penetrations
identified as secundary conteainment bypess leakage piths is specified.

As pirt of the plent licensing basis, the USAR defines the penetrations that
are secondary containment bypass leakage peths., This cefinition of “secondary
cortainment Lypass leukice paths" is acequate such that the TS requirements do
not require further clarificatior upon the remcval of this list from the TS.
Therefore, the TS requirenents mey be stated in terms of secordary containment
bypics Teakage paths without further clarification. For example, the limita-
tion of TS 3.6.1.2.c on containment leakage rates should be revised to state
the followire:

! combined leakage rate of less than or equal to [0.10] Lla for &1l
penetrations thet are secondery contzinnent bypass leakage paths when
pressurized to Pa.

4. Conteirpent Penetration Conductor Overcurrent Protective Cevices

The 1ist of conteinment peretration conductor overcurrent protective devices
incluces those primary and backup fuses and breakers that precluce faults of &
magritude and dureticn thet could compromise the integrity of electrical pene-
trations. Peccuse the nunber of overcurrent protective devices associated with
electrical circuits penetrating contairnent may excced the basic requirements
for primary and beckup protection, the description c¢f these comporents should
be steted to clarify those conponents to which the TS requirements apply.
Also, these requirements excluce circuits for which credible fault currents
would not exceed the electrical penetratior cesign reting. For example, these
recuirement s exclude therrocouple erc other low-pewer-level signal circuits,
fn alternative to 1isting these cemponents in & 15 table is the following LCO
statement:

Primary and Lackup conteinment penetration conductor overcurrent protec-
tive devices ossociated with each contuinment €lectrical penetration cir-
wit shall te OPERABIL. The scope of these protective devices excludes
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thuse circuits for which creditle fault currents woulc rot exceed the
electrici]l penetrction desier rating.

It eccition, the surveillirce requirererts should state "The ébove noted
primary ond backup containment penetration conductor cvercurrent protective

devices . . ." réther than veferring tc those comporents listed in Table §.3-1.

Y. Motor-Cperated Velves Thermai Cverload Protection

The TS contair & list of velves that have thermal cverload protection and
bypese cevices integral with the motor starter. The tible in the 7€ lists the
valves Ly number, the bypass device, and the system affected. With the removel
of this Tist of velves from the 7S, the LCC should stete "The therne) overloac
protection and bypessed devices, integral with the motor starter, of each valve
used n safety systems shall be OPERAELE." This statement 1or the LCO
edequately cefines the scope of the valves that include these features to
which the Tf requirements apply.

€. Other Corponent | ists

Comporent Tists other than those previous)y describec herein may be candidates
for removal from TS on a plant-specific basis. A proposal to resiove other
coemponent .ists from TS should be tased on this cuidance and any specific
consicerations appliceble to each list,

e — -

it summarv, a request 1o remove component Tists from TS sheuld address the
fellowing issues:

1. Each 75 should include en appropriate description of the scope of the
comporents to which the TS requirenents appily. Comporerts that are
defired by reculatory requirements or cuidance neec not be clerified
further. However, the Bases sectior of the TS should reference the
appliceble requircrents or ouidance.

c. 1f the removel of a comporert 1ist results in the less of notes that
modify the TS requirements, the specification should be changed to
incorporate the specific nocification or exception to the recuirements.
The exception should be stated ir terms that icentify the valves by
functicr rather thkan by comporent number. if practical.

3. licensees shwula confirm that the lists of comporents removed from the TS
are located in appropriately controllecd plant procecures. The list of com-
ponents nay be inclucded in the rext update cf the USAR. The PBases of the
individue]l specificetions alsc ray reference contrelled plant procedures
cr other docurerts that idertify each component 1lict,

This cuidarce should not Le used to remove tables from TS that address
information or requirements other than ihe lists of comporents to which
a specification ¢pplies.
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MEMORANDUM FOR: A11 NEP Project Meracers

FFOM: James C. Partlow
Associate Director for Projects
0ffice of Nuclear Peactor Pegulation

SUEJECT: GENEPIC LETTER ©0-

Enclosure 1 1s Generic letter SC- which provides guidance to licensees for &
license amendment request to remove component 1ists from Technical Specifica-
tions (TS). Any preposal for this line-item TS improvement is voluntary.

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

Enclocire ¢ 1 @ model safety evaluation report (SER) that wes prepared by the
Technica! Specifications Branch. This model SER should zssist you in your prep-
aration of a license amendment to implement this lire-item TS improvement.

The lead project marecer for this task is will assist
you in the preparction of a no-significert Razards ™ Torsideration pre-notice for
a proposed amendment conforming to the ocereric letter and should be included or
distritution for the amendment package.

James G. Partlow
Associate [irector for Projects
Office of Muclear Reactor Pegulation

Fnclosures:
Gereric Letter 90-
Model SLP

cc w/enclosures:

J. Sniezek

F. Thompson

Pivision Cirectors, KNEER
Associate Directors, NRF
Project Directors, BFF
Recicnal Administrators
J. Conran, CPGR

C. Eerlinger, TOLA

S. Treby, 06C

CONTACT:
T. Dunning, OTSE, NRP
492-118%



Enclosure 3
MODEL SAFETY CVALUATIOK REPORT

Unaderscored blank spaces are to be filled in with the appliceble informe-
tion. The informetion identified in brackets should be used as applicable
on & plent-specific basis.

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTCR FEGULATION
RELATED TO AMENCMENT NO. _ TC FACILITY OPERATING LICENSE KFP- _
AND AMENDMENT KO. _ TO FACILITY OPERATING LICENSE NFP-
[UTILITY NAME]
DOCKET NOS. 50-  AND 50- _
[PLANT NAME], URITS 1 ARD™Z

ANTRODUCTION

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

to the Technical Specxficaticns (1TS) for [plant name?l. The propused changes
remove tables providing lists of components referenced in individual specifica-
tions. In addition, the TS requirements "ave been modified such thet all
references to these tables have been removed. Finally, the TS requirements
have beer modifiea tc cstate the requirements in generel terms that include the
comporents listed in the tables removed from the TS. Guidance on the proposed
TS changes was provided by Generic Letter $0- , of , 1990,

- -

EVALUATION

— -

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

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

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

Each containment isolation valve shall be CFERABLE.

In adaition, the licensee has revised the cefinition of Containment Integrity,
TS ¢.€.1.1 and 4.6.4.1 throuch 4.6.4.2 to remove the reference tu 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 row covered by a footnote to the LCO rather than by the

table removed from the 7S. The surveillance requirements of TS 4,.€.4.1 through
4.6.4.3 have been revised tc state "Each containment isolation shall. . ." or
“. . . each power-operated or automatic containment isclation valve shall .

" rather than stating the requirements in relation to the valves specified in
Table 3.6-[2]. [Because Table 3.C-[2] notes that the provisions of Specifica-
tion 3.0.4 are not applicétle to specific valves, the following footnote has
been added to the LCO for 7S 2.€.4:
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The provisions of Specification 2.0.4 do not apply.

This is @ chance in the scope for this exception, frem specific valves to all
containment isolation valves and is accepteble because it is consistent with
the guidance provided in Ceneric Letter 87-09 as ncted in Generic Letter 90-

The table of containmert isolation valves idertified specific local menral-
operated locked and scaled closed velves with @ footnote stating that Lhese
velves may be opened on un intermittent basis under administrative control.
These valves are locked or sealed closed consistent with the reculatory
requirements for locel manual-operatec valves that are used as containment
isolaetion valves. Because opening these valves would be contrary to the
operability requiremerts of these velves, the fcllowing fcotnote to the LCO
has been proposed:

Loce]l manually-operated locked or sealed closed valves may be
opened on an intermittent bésis under acministrative control.

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

The licensee has proposed the removal of Table 3.6-1, “Containment Penetration
Conductor QOvercurrent Protective Levices" that is referenced in TS 3/4.0.4.2.
With the removal of thic table, the licensee has proposed tc¢ include the
follewing statement for the LCO under TS 4.8.3.2:

Primary and backup containment penetraticn conductor cvercurrent
protective devices éssociatec with each containment electrical
penetration circuit shall be OPERABLL. The scope of these protec-
tive devices excludes those for which credible fault currents would
not exceed the electrical penetration design rating.

In acdition, the licensee h&s propesec to revise TS 4.6.3.2 to remove the ref-
erence tu Table £.3-1. The surveillance requirement has been revicsed to state
the following:

The above noted prirary and backup containment penetration
conductor overcurrent protective devices shell be demonstrated

CPERABLE :

The 'icensee has proposed the removel ¢f Table 3.8-2, "Motor-Operated Vilves
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 preposed to include the following statement of the LCO under

TS 3.8:d.37

The thermal overload protection and bypass cdevices, integral with
the notor starter, of each velve used in safety systems shall be
OPERAELE.

The licensee has proposed changes to the above TS that arc consistent with the
guidance provided in Generic Letter €0- . [In addition, the licensee has pro-
posed chances to TS 2.€.4 such that exceptions to the requirements of the LCO



that were included in the teble that hes been rewmoved are pov addressed by @
toutnute to the action requirements.] Finelly, the licensee has confirmed that
trte list of components ircluded in the tables removed from the TS are loceted
in controlled plant precedures. [This Tist of components will alsc be included
in the next revicion of the Updated Safety Prnalysis Report,] (MOTE to PMs: The
inclusiorn of this list in the next USAR update 15 not & requirement, Lut the
SER should reflect any commitment by the licensee to do¢ so.)

On the besis of its review of this matter, the staff fincs that the proposed
changes to the TS for (plant name) Urit(s) __ are én administrative chenge
that does rot alter the requirements set forth in the existine TS, However,
this change will allow licensees tu make corrections and updates to the 1ist of
cemponents for which these TS requirements apply., under the provisione that
control chanoes to plant procedures as specified in the Administrative Controls
Sectior. cf the TS. Therefore, the staff fincs that the preposed TS changes are
acceptable.

EAVIRONMENTAL CONSIDERETION

This (These) amendment(s) involve changes in recordkeeping, reporting, or
administrative procedures or requirements. The aukndnmnt?s) remove liste of
components which are subject to the TS requirements for limiting conditions for
operation (LCOs) and surveillances, and includes them in controlled plant pro-
cedures. Accordingly, the amendment(s) meet(s) the eligibility criteria for
catecorical exclusion set forth in 10 CFP §1.22(c)(10). Existing TS require-
ments with regard tc [C0s and surveillances are not changed by the removal of
the component lists. Since the componert lists are located in controlled plant
procedures, any changes or corrections to these lists must be made in a con-
“1olled marner as specified in the Administrative Controls fection of the
Yechnical Specificeticns. Therefore, pursuant to 10 CFR £1.22(b), ro environ-
mente! impact statement or environmenti] assessnent need be prepared in con-
nection with the issuance of this (these) anendment(c).

CONCLUS JON
The Comnission made proposed determinations that the eémendment(s) fnvolve no
significant-hazards consideration, which were publiched in the Federal Pegister
(6 FP )on . 199 . The Commission consulted witf the State of

...... . Ko pub1ic commerts vere received, and the ftate of ____ did rot
have any comments.

(r the basis of the considerations discussed herein, the staff concludes that
(1) there is reasoncble assurance that the health and safety of the public
will rot be endancered by operation in the proposed wmenrer, (I) such activities f
vill be concucted in compliance with the Commic<ion's regulations, ard (3) the
fesuance of these amendments will not be inimiceal to the cowmon defense and
security or to the health and cafety of the public.

Principal Contributors: Thomas 6. Cunnire, OTSB/LCEA
., PD__/DRP__

- e e - o - A ——

Nated: __ + 199

-

(Note to PM's: A copy of this document wmay be obtained frow P. Cvates,
X-£1161, by requestirg 5520 document: "L I1ST SEE." It can be transmitted
electronicelly to your secretary cr licencing issistant.)
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MEMORANDUM FOR: Edward L. lordan, Chairman
Committee t- Review Generic Requirements

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

SUBJECT: TECHNICAL POSITION ON WASTE FORM REVISION 1

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

The TP revision focuses on the requirement, contained in 10 CFR 61.56(b), that
low-level 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 Ly
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
"grandfathered," pending the outcome of the staff reviews. Staff has to this
time, however, not approved any commercial LLW cement formulations due to the
fact that current guidance does not incorporate existing technical information.
Updated guidance will provide a firm basis for requesting additional
information necessary to resolve all presently known technical concerns,

There have been a number of incidents invelving cement-solidified waste forms
that have not solidified properly. These incidents, sup; 'emented by laboratory
test results, indicate that some, as yet unquantified, fraction of the
cement-solidified LLW currently bein¢ placed in LLW disposal facilities may not
be in compliance with Part 61 stabiliiy 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 Radiocactive Waste Policy Act of 1980 as amended calls for the
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establishment of a national program with a regulatory framework that is
applicable to all waste generators and disposal focilities 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 promuigated. At that time the Committee to Review Generic Requirements
(CRGR) was briefed on the TP and suggested three items be considered in the
deve lopment of LLW TP's:

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

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

o
s

< 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, have all been attended
to as follows for the proposed Revision 1:

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

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

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

In addition to the 1983 CRGR meeting, a briefing of the CRGR was held on
September 22, 1988, to provide the status of NMSS waste form activities. As
ref lected 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 revision 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 information 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 possible. The intent is to
reiease the final TP revision in early 1991 (following the Office of

Management and Budget (OMB) review) and implement the provisions as soon as
practical thereafter. The method of release will be a Federal Register Notice
and a transmitta) letter to all NRC licensees and Agreement States, The letter
will explain the implementation dates and details. We request your support in
this endeavor. 1f the CRGR should have any further need for additional

information, the NMSS point of contact off this matter is Dr. Michael Tokar.
C;/ ; €L

ert M, Bernero, Director
ice of Nuclear Material Safety
and Safeguards

Enclosures:

1. DOraft Revision, Technical
Position on Waste Form

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

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

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

A INTRODUCTION

The regulation, "Licensing Requirements for Land Disposal of Radicactive
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. A1l 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 siumping, 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 container or
structure that provides stability (e.g., high integrity container or engineesed
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 acceptabie 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
certification by waste generators. One way of demonstrating conformance with
the general re ndations contained in this technical position is to
reference an 2::rovad Topical Report, because such reports are reviewed and
approved in ordance with the acceptance criteria contained in this technical
position. tional actions (e.g., plant-specific process control procedures)
by waste generators, however, to demonstrate that a stabilized plant-specific
waste stream satisfies Part 61 waste form requirements, will be needed.

Since the initial conception of the Technical Position, it has been the intent
of the NRC staff to provide additional guidance on waste form as it became
necessary to address other pertinent waste form issues. One such issue
involves the use of cement to stabilize low-level wastes. Field experience and
laboratory testing of cement-solidified low-level radivactive 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



waste materials. Therefore, an appendix (Appendix A" dealing with the
qualification testing, performance confirmation and reporting of mishaps
involving cement-stabilized waste forms has been included in this revision to
the Technical Position.

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

B. BACKGROUND :

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 roie in the
overall plan for managing these wastes.

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

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

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



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

To ensure that Class 8 and C wastes will maintain stability, the following
conditions should be met:

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

b. The waste should not contain free standing and corrosive liguids.
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 b‘
radiation effects. i

d. The waste or container should be resistant to biodegradation. 4

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

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

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

A large portion of the waste produced in the nuclear industry, including waste
from nuclear power plants, is in a form which is either liquid or in a wet
solid form (e.g., resins, filter sludge, etc.) and requires processing to
achieve an acceptable form for burial. The wet wastes, regardless of their
classification, are required to be either absorbed or solidified. To assure

for disposa)l and will meet disposal site license conditions, nuclear power
plant lfconsoq’ are required to process their wastes in accordance with a
plant-spocifit‘?mcss control program (PCP). Guidance for such PCPs was
provided in Standard Review Plan Section 11.4, "Solid Waste Management
Systems," NUREG-0800 (Ref. 2) and its accompanying Branch Technical Position
ETSB 11-3, "Utsign Guidance for Solid Waste Management Systems Installed in
Light-Water-Cooled Nuclear Power Reactor Plants," (revised in July 1981).
However, 10 CFR Part 61 became effective in January 1983, providing
requirements regarding waste form, and superseding certain of the guidance
previously provided in NUREG-0800. Licensee's PCPs provide assurance that the
processing of wet radiocactive wastes will result in waste forms that meet the
requirements of 10 CFR Part 61 and Tow=level waste disposal sites licenses.
Plant-specific PCPs developed and approved without consideration of Part 61



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

The guidance in this technical position may also serve as the basis for
qualifying generic PCPs for Class B and C wastes. Applicable generic test data
(e.g., topical reports) may be used 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
61l. 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 waste solidification, a PCP for dewatering wet X'
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. ¢

k. REGULATORY POSITION

50lidified 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 ligquids as measured using
the method described in ANS 55.1 (Ref. 4).

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

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

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

a. Solidified waste specimens should have compressive strengths of at
least 60 psi when tested in accordance with ASTM C39 (Ref. 5).
Compressive strength tests for bituminous products should be
performed in accordance with ASTM D1074 (Ref. 6).



Many solidification agents (such as cement) will be easily capable

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

such cases, process control parameters should be developed to achieve
maximum practical compressive strengths, not simply to achieve the
minimum acceptable compressive strength; (see Section I1.B of
Appendix A for further guidance on cement-stahilized wastes).

Waste specimens should be resistant to thermal degradation. The
heating and cooling chambers used for the thermal degradation
testing should conform to the description given in ASTM B553,
Section 3 (Ref. 7). Samples suitable for performing compressive
strength tests in accordance with ASTM C39 or ASTM D1074 should be
used. Samples should he 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 D1074 is acceptable for bituminized waste forms--for cement-
stabilized wastes see Section I1.C of Appendix A). ‘

The specimens for each proposed waste stream formulation should Iu
remain stable after being exposed in a radiation field equivalent
the maximum level of exposure expected from the proposed wastes to
be solidified. Specimens for each proposed waste stream formulation
should be exposed to a minimum of 10E+8 Rads in a gamma irradiator
or equivalent. If the maximum level of exposure is expected to
exceed 10E+8 Rads, testing should be performed at the expected
maximum accumulated dose. Following irradiation the irradiated
specimens should have the maximum practical compressive strengths (a
minimum compressive strength of 60 psi as tested using ASTM D1074 is
acceptable for bituminized waste forms--for cement-stabilized wastes
see Appendix A).

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

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




may be present. Ffor these cases, additional testing should be
performed. If culture growth is observed upon completion of the
biodegradation test for polymeric or bitumen products, the test
specimens should be removed from the culture and washed free of all
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
test. The specimens should have no observed growth in the repeated
ASTM G22 test. Compression testing should be performed in
accordance with ASTM C39 or ASTM D1074, 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) is
acceptable for this testing. Soils used should be representative gf
those at burial grounds. Biodegradation extrapolated for full-size
waste forms to 300 years should produce less than a 10 percent los
of the total carbon in the waste form. '

Leach testing should be performed for a minimum of 90 days (5 days
for cement-stabilized waste forms--see Section II.F of Appendix A
vor 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.

H.sii specimens should maintain maximum practical compressive
strangths as tested using ASTM C39 or ASTM 01074, following
immersion for a minimum period of 90 days. Immersion testing may be
performed in conjunction with the leach testing, (see Section I[I.G
of Appendix A for guidance on cement-stabi)ized wastes).

Waste specimens should have less than 0.5 percent by volume of the
waste specimen as free liquids as measured using the method
described in ANS 55.1. Free liquids should have a pH between 4 and
11; (for cement-solidified water, free 1iquids should have a minimum
pH of 9--see Section II.H of Appendix A).



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 radicactive wastes in the field.

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

Radiation Stability of Organic lon-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 underge radiation
degradation at the proposed higher loading. The test method should
adequately simulate the chemical and radiologic conditions expected. A
gamma irradiator or equivalent should be utilized for these tests. There
should b# no adverse sweliing, acid formation or gas generation that will
be detrimental! to the proposed final waste product.

High Integrity Containers

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




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

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

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

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

the container equivalent to the deptg of proposed burifal assuming a
cover material density of 120 1bs/ft”. The high integrity containery
should also be designed to withstand the routine loads and effects
from the waste contents, waste preparation, transportation,

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

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

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

integrity container design should consider the radiation
of the proposed container materials as well as the
radiation dcgradation effects of the wastes. Radfation degradation
testing should be performed on proposed container materials using a
gamma irradiator or equivalent. No significant changes in material
design properties should result following exposure to a total
accumulated dose of 10 E+B Rads. If it is proposed to design the




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

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

The high integrity container design should consider the
biodegradation properties of the proposed materials and any
biodegradation of wastes and disposal media. Biodegradation testing
should L¢ performed on proposed contziner materials in accordance
with ASTM G21 and ASTM G22. No indication of culture growth should
be visible. The extraction procedure described in Section C2(d) of
this technical position may be performed where indications of
visible culture growth can be attributable to contamination,
additives, or biodegradable components on the specimen surface tha
do not affect the overall integrity of the substrate. It is also 1
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.

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

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

The high integrity container should be designed to avoid the
collsction or reteation of water on its top surfaces in order to
minfmize accumulation of trench liquids which could resuit in
corrosive or degrading chemical effects.

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




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

n. High integrity containers should be designed, fabricated, and
used in accordance with a quality assurance program. The quality
assurance program should address the following topics concerning
the 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
stability will meet the requirements in 10 CFR Part 61. Encapsulation
the filter cartridge in a solidification binder or the use of a high
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 faiiure may be evidenced by changed container
dimgnsions, cracking, or injury from mishandling (e.g., dropping or
impacting against another object).

P
b. Th& misuse of high integrity containers, as evidenced by a quantity
of free ligquid greater than one percent of container volume, or an
excessive void space within the container; (such use is in violation
of 10 CFR 61.56(a)).

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

1. greater than 0.5 percent volume of free liquid.




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 sedia than
were used in qualification testing accepter. 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,
production of volatile material, etc.

waste form mishaps should be reported to the NRC's Director of the
Division of Low-Level Waste Management and Decommissioning and the
designated State disposal site regultory authority within 30 days of
knowledge of the incident. For any such waste form mishap occurrence, the
affected waste form should not be shipped off-site until approval is
obtained from the disposal site regulatory authority. 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 o the affected waste form on the overall performance
of the disposal facility would be provided.

This technic#¥ position reflects the current NRC staff position on acceptable
means for meeting the 10 CFR Part 61 waste stabiiity requirements. Therefs ‘e,
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.
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Aggendix A

Cement 5tabilization

I.  INTRODUCTION

This Appendix to the Technical Position on Waste Form provides guidance to
waste generators and processors who intend to use cementitious materials such
as Portland and pozzolonic-type cements to solidify and stabilize low-level
radioactive wastes in accordance with the requirements of 10 CFR Part 61 (Ref.
Al(a)). This guidance is applicable for 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 (Kef.
Al(b)) requires waste generators to certify that their waste forms meet the
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.

Portiand and pozzolonic cements have been observed to exhibit unique chemical
and physical interactive behavior when used with certain materials and
chemicals encountered in some low-level radiocactive waste streams. Therefore,
this Appendix specifically addresses cement waste form qualification only and
is not intended to be appiied 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 eof 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, ard
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 Tow-leve)l radioactive waste form will possess the long-term
(300-year) structural stability that is required by Part 61 for Class B and
Class C wastes.



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

[I. WASTE FORM QUALIFICATION TESTING

A. Generaj

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." That
s, a low-level radicactive waste generator/processor may perform qualification
testing, as described in the following subsections of this Appendix, to quall.y
recipes for a range of waste compositions (concentrations and loadings) for &
given type of waste stream. It is incumbent upon the party providing 10 CFR °
20.311 certification, however, to show that the composition(s) of the waste
form specimens used in the Qualification testing adequately covers the range of
waste compositions that will be encountered in the field. An acceptable
approach to qualification testing is to perform the tests not only at the
maximum waste loading but also at lower loadings (at least one), with
appropriate variations in waler/cement ratios and proportions of additives. It
should not be necessary to perform all the quaiification tests for all of the
waste loadings, but adequate Justifications should be provided for any
omissions,

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

B. Compression

It 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 1bs./cu.ft., a minimum compressive strength
criterion of 50 psi was established in section C.2.b. of the 1983 Revision 0
portion of this Technical Position. To reflect the increase in burial denth
(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.
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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. 0, 1983 Technical Position in
recognition of the fact that mere resistance to deformation under burial loads
s, in itself, inadequate evidence that the waste form microconstituents are
bonded together sufficiently well Lo ensure that the waste form will not over
time fail apart due to internal stresses that are chemically, physically, or
irradiation induced.

Portland cement mortars, which are comprised of mixtures of cement, lime,
silica sand and water, are readily capable of achieving compressive strengths
of 5000 to K000 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
dssurance that there will be sufficient cementitious material present in the
waste form to not only withstand the burial Joads, 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 cemipt
solidification processes. Taking into consideration the fact that low-levelg
radioactive waste material constituents are not in most cases capable of
providing the physical and chemical functions of silica sand in a cement
mortar, a mean compressive strength equal to or greater than 500 psi is
recommended for waste form specimens cured for a minimum of 28 days (see
Section I11.B of Appendix A). This value of compressive strength is
recommended as a practica) strength value that is representative of the quality
of cementitious material that shouid be used in the waste form to provide
assurance that it will maintain integrity and thus possess the long term
structural capability required by Part 61.

Compressive strengths of cement-stabilized waste forms should be determined in
accordance with procedures described in ASTM Standard C39: Compressive Strength
of Cylindrical Concrete Specimens (Ref. A2). It is recommended that the
compressive strength test specimens be right circular cylinders, 2 to 3 inches
in diameter, with a length-to~diameter (L/D) ratio of approximately two.
Because hydrated cement solids are brittie ceramic materials that fail in
tension or shear rather than compression, and at regions of localized stress
concentration eor microstructural flaw, there tends to be considerable scatter
in the strength test data even if all processing variables are kept relatively
constant. Therefore, sufficient specimens should be tested to determine the
mean compressfve strength and standard deviation. Because of the many
variabies 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 tast specimens. No precision criterion, in
the form of an acceptable variance or standard deviation, is recommended at
this time.
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[(For the purposes of verification of Process Control Program (PCP) parameters
(see discussion in Section VI of Appendix A), compressive strength tests and/or
penetrometer hardness tests should be performed after the qualification test
specimens have been allowed to cure for approximately 24 hours. The results of
these tests should be retained and made available for comparison with the
results of similar tests that should be performed on PCP specimens fabricated
from actual radicactive wastes in the field; (see Appendix A, Section VI.C for
details). ]

L. 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
radicactive waste forms should be demonstrated to be resistant to thermal
degradation. There are three basic reasons for this: (1) Section 61.56(b)(1)
of Part 61 lists "internal factors" as a condition that must be considered in
assuring that a waste form will retain structural stability, and temperature
and thermal effects are internal factors; (2) thermal cycling *f the waste form
will occur, particularly during the storage and transport phase of the waste
form's performance "life;" and (3), experience has shown that the thermal i
cycling test has served well in distinguishing between "strong" and "weak" {
solidified waste forms. The thermal cycling test imposes a stress (due to
differential therma! expansion) between the various 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 factors 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
thermal stress, challenges the structural capability of the specimens and thus
serves as a very useful vehicle for screening out unfavorable "weak"
formulations.

The heating and cooiing 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 Standerd Test Method B553 (Ref. A3). However, because that test method
addresses theymal cycling of electroplated plastics, not cement-solidified
waste materials, some modifications to the test procedure are necessary. Test
specimens suftable for performing compressive strength tests in accordance witn
ASTM C39 should be used. The specimens should be tested "bare;" i.e., not in a
container. Specimens should be pilaced 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 proviso that the specimens should be
allowed to come to thermal equiiibrium at the high (60 degrees C) and low (-40
degrees () temperature limits. Thermal equilibrium should be confirmed by
measurements of the center temperature of at least one specimen (per test
group). A minimum of three specimens for each waste formulation should be
subjected to the thermal cycling tests.



Following exposure to 30 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 phetographic 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.¢. of the main body of this Technical Position, irradiation 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 equivalegt
to the dose that would be acquired by a waste form over a 300-year period, i’
the waste form were loaded to a Cesium-137 or Strontium-90 concentration of ¥0
Ci/cu.ft. This is the recommended (Ref. A3) maximum activity level for orgamic
resins based on evidence that while a measurable amount of damage to the resin
will occur at 10E+8 rads, the amount of damage will have negiigible effect on
power plant or disposal site safety. However, cementitious materials are not
affected by gamma radiation to relatively high cumulative doses (e.g., greater
than 10E+9 rads--Ref. A4) considerably in excess of 10E+8 rads. Therefore, for
cement-stabilized waste forms, irradiation gualification testing need not be
conducted unless (1) the waste forms contain fon exchange resins or other
organic media or (2) the expected cumulative dose on waste forms containing
other materials is greater than 10E+9 rads. Testing should be performed on
specimens exposed tu (1) 10E+8 rads or the expected maximum dose greater than
10E+8 rads for waste forms that contain ion exchange resins or other organic
media or (2) the expected maximum dose greater than 10E+9 rads for other waste
forms. In cases where irrad’ation testing is warranted, a minimum of three
specimens should be tested for each waste formulation being qualified.

Following the irradfation exposure the specimens should be examined visually
and should be free of any evidence of significant cracking, spailing, or bulk
disintegration; {.e., visible evidence of significant degradation would be
indicative of failure of the irradiation test. If there are no significant
visible defects (see Section II.C for discussion of "significant degradation”),
the test specimens should be subjected to compressive strength testing in
accordance with ASTM £39 and should have mean compressive strengths that are
equal to or greater than 500 psi.



E. Biodegradation

As indicated in 10 CFR 61.56(b)(1), a structurally stable waste form is one
that will be relatively unaffected by "microbial activity." Generic (not
specific to type of waste form) 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
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 uny 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 forme contain carbonaceous
materials (e.g., ion exchange resins or oils).

For cement-stabilized waste forms containing carbonaceous materials, there
should be no evidence of culture growth during the G21 and G22 tests. The test
specimens (at least three for each organic waste stream formulation being
qualified) should also be free of any evidence of significant cracking,
spalling or bulk disintegration; i.e., visible evidence of sig ificant
degradation would be indicative of failure of the test. I[f there are no
significant visable defects following the test exposures (see Section II.C of
this Appendix for discussion of "significant degradation"), the test specimens
should be subjected to compression strength testing in accordance with ASTM (29
and should be shown to have mean compressive strengths equal to or greater than
500 psi.

F.  Leach Testing

Resistance to lTeaching of radionuclides is not specifically menticied 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 1s thus minimized..." 1In addition, there are several statements
in Section 61.81 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 n waste

disposal.




The leach testing procedure specified in Section C.2.e. of the main body of
this Technical Position is ANSI/ANS 16.1: Measurement of the Leachability of
Solidified Low-Level Radicactive Wastes by a Short-lerm Test Procedure (Ref.
Al0). 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 Teachant 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 leachsrility 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
discernible only after longer leaching times). However, any leaching that i
involves other mechanisms such as erosion, dissolution, corrosion or other
chemical or physical phenomsna would most likely be readily observed visuallyf
and through mechanical testing. Such observations 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 stated 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 tc limit the bulk of the testing to one
leachant. If ft can be shown that the chosen leachant is the most aggressive
one, testing with one leachant is appropriate. Since it is not possible to
initially predict (Ref. A9) which leachant (deionized water or synthes zed 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 agg: ¥ssive leachant is to perform 24 hour (or longer) leaching
measurements on both leachants and to use the Teachant that resulted in the
lowest leach indices (i.e., highest leach rate) for the remaining days of
testing.




G. Immersion Testing

No "Standard Method of Test" for immersion testing has been adopted for
low-level radicactive waste, but as indicated in Section C.2.f. of the main
body of this Technical Position, immersion 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, immersion testing
should be performed for a minimum period of %0 days. The immersion testing
should be performed in either deionized water or synthesized sea water. The
immersion liquid should be selected on the basis of short-term (24-hour or
longer) leach tests that identify the most aggressive immersion medium (see
discussion of leach testing).

The test specimens (at least three for each waste stream formulation being
qualified) should be cured for a minimum cure time of 28 days (see Section III,
“Specimen Preparation,” of Appendix A for details) prior to being immersed.
Following immersion, the specimens should be examined visually and should be
free of any evidence of significant cracking, spalling, or bulk disintegration.
If there are no significant visible defects (see Section II1.C of this Appendix
for discussion of “significant degradation®), the specimens should be subJecth
to compressive strength testing in accordance with ASTM C39 and should have |
post-immersion mean compressive strengths that are equal to or greater than 500
ps1 and not less than 75 percent of the pre-immersion test (i.e., as-cured)
mean compressive strength. I[f the post-immersion mean compressive strength is
less than 75 percent of the as-cured specimens' pre-ismersion mean compressive
strength, (but not less than 500 psi) the ismersion testing interval should be
extended (using additfonal specimens) to a minimum of 180 days. For these
cases, sufficient compressive strength testing should be conducted (for
example, after 120, 150, and 180 days of immersion) to establish that the
compressive strengths level off and do not continue to decline with time.

For certain waste streams (viz., bead resins, chelates, filter sludges, and
floor drain wastes) that have been found to exhibit complex relationships of
cure time and immersion resistance (Ref, Al2), additional immersion testing
should be performed on specime.s that have been cured (in sealed containers )
tor a minimum of 180 days. The ismersion period should be for a minimum of 7
days, followed by a drying period of 7 days in ambient air at 2 minfmum
temperature :! 20 degrees Celsius. After the specimens are dried, they should
meet the post=immersion test visual and compressive strength criteria specified
above. W
i‘_

H. Free Standing Liquids

It is stated in 10 CFR 61.56(b)(2) that *...liquid wastes, or wastes containing
11quid, must be converted into a form that contains as 1ittle free standing or
noncorrosive 1iquid as 1s reasonably achievable, but in no case shall the
1iquid exceed...0.5% of the volume of the waste for waste processed to a stable
form.” Correspondingly, waste test specimens should have less than 0.5 percent
by volume of the waste specimen volume as free liquids as measured using the
method described in Appendix 2 of ANSI/ANS 55.1 (Ref. Al13). Inasmuch as cement



1s an alkaline material, evidence of acidic free liquids is indicative of
improper waste form preparation or curing. Therefore, any free liquid from
Cement-stabilized waste forms should have a minimum pH of 9.

I.  Full-scale Testing

It is expected that the testing performed in accordance with the guidance
provided in Sections A through H above will pe carried out on small, laboratory
scale specimens. As indicated in Section C.2.h. of the main body of this
Technical Position, therefore, it is necessary to correlate the characteristics
of full-size products with those of laboratory size specimens. The full-scale
specimens snould be fabricated using solidification equipment that is the same
as or comparable to that used in orocessing real low-level waste forms in the
field. The correlation of full-scale product Characteristics should be
accompiished by performing (1) compressive strength tests on as-cured materia)
(cured for a minimum of 28 days), and (2) 90-day immersion tests that include
post-immersion compressive strength tests (See Section I1.G above) for the most
conservative waste stream(s) being qualified.

Test specimens obtained from the full-scale waste forms by coring or s:ctioning
should be destructively analyzed to ensure that the product produced is
homogeneous to the extent that all regions in the product can expect to have-
compressive strengths that meet the criteria called out in Section I1.8 above.

ITI. QUALIFICATION TEST SPECIMEN PREPARATION

A Hixing

Experience in preparation of lab-scale and full-scale cement-solidified waste
forms (Ref. A9) has shown that the method employed in mixing the ingredients
can have a dramatic influence on the reactivity of the materiais, the structure
of the solidified waste form, and the resultant properties and characteristics
of the waste form. Important parameters include type of equipment and mixing
time because they will determine the amount of energy imparted to the
ingredients used in the solidification recipe. This is especially important in
cases where properties and characteristics of small, lab-scale specimens are
used to predict the behavior of large, full-scale products. In preparing
laboratory-sized qualification test specimens, it should be shown by analysis
and/or tosting.tbat the type of equipment used, the mixing time, the speed of
the mixer, eteg. will, in combination, impart the same degree of mixing to the
laboratory specimens as the full-scale mixing equipment and procedure will
impart to fulM™scale waste forms and that the degree of mixing is sufficient to
ensure production of homogeneous waste forms.

B. Curing

The curing conditions for small, laboratory-scale qualification test specimens,
should, to the extent practical, be the same as the conditions obtained with
full-scale products. Inasmuch as cement constituents exhibit a significant
exothermic heat of hydration, while possessing low thermal conductivity, the
interior temperature of large, full-scale cement waste forms may be elevated
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significantly (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 practical, in the laboratory specimens. An acceptable method is to
cure the specimens in a suitable oven for a period of time equivalent to the
peak heat of hydration period. For the purposes of this Technical Position
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 1o 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 Timiting the maximum temperatures
in the cement-solidified waste forms. ,
The compressive strength of hydrated cement and concrete solids increases i
asymptotically as the mixtures cure. Normally, the strength at 28 days
approaches seventy-five percent or more of the "peak" value, though when
pozzolonic cements are used the time required to reach peak strength may be
extended. Sufficient test specimens should be prepared to determine the
compressive strength increase with time to ensure that the specimens have
attained sufficient (i.e., greater than 75% of the projected peak) strength
prior to subjecting the remaining specimens to the qualification testing called
out in Sections I1.C through II.G. of this Appendix,

=F 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 should be ten or greater for a given formulation. Further discussion
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of the rationale for this provision is provided in Section IT1.B of this
Appendix. For the minimum quantities of test specimens recommended 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 I1.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. Al0)
uses the confidence range and correlation coefficient as measures of
discrepancies in the measurements of leachability. The Standard requires that
the confidence range and correlation coefficient be reported with the
Leachability Index. As is the case of the ASTM C39 Compressive Strength
standard, however, no precision criterion has been estab)ished yet for the
ANSI/ANS 16.1 leach test.

v, WASTE CHARACTERIZATION

4
The importance of waste characterization was extensively discussed at the 1
May/June Workshop on Cement Stabilization of Low-lLevel Radiocactive Waste that’
was held in Gaithersburg, MD. The Proceedings (Ref. A9) of the workshop,
particularly the efforts of Working Group 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, radiocactive 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 retard 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 every 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 parform a complete quantitative chemical analysis on every batch
of waste that is produced. [t 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. 1, the waste processor is a vendor or is otherwise not the generator
of the waste, it is incumbent on al) parties to be in adequate communication
with each other with regard to the types and guantities of chemical ingredients
in the waste and the capability of the waste 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 w1thout
adequate flushing of Tines should be generally avoided, because such mixing
might introduce ingredients into the waste that were not present in the
gqualification 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 Jow-level radioactive waste stream ingredients that may adversely

affect the sett1ng and stabvl1ty of cement-solidified waste forms, a list of
such chemicals is provided in Table I. This 1ist 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-level radiocactive wastes
that might be classified as mixed wastes should be directed to the EPA.

Low-leve]l radiocactive waste generators and processors who intend to ctabilize
Class B and Class C waste with cement should either (a) prevent the
contamination of, (b) Timit to the extent practical, or (c) pre-treat as
appropriate, waste streams that may contain the chemicals and constituents im§
Table I. It is the responsibility of the waste generator and processor to
ensure that the cement formulation used for a given waste stream is qua]ified
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 the envelope
within which processing and packaging of low-level radiocactive wastes will be
accomplished to provide reasonable assurance of compliance with low-level waste
requirements. A1l commercial nuclear power plants have plant specific PCPs.
The guidance provided in this section of this Appendix is not, however,
intended to address 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, this guidance addresses only the recipe
portion of cement stabilization of low-level waste; that is, the guidance
addresses the nature of the information that should be provided in a generic
PCP concerning the type and gquantity of ingredients used in the cement waste
form formulatfon, the order of addition, and the method, process, and time
required for mixing the ingredients in the preparation of verification and
surveillance specimens as well as the full-scale waste forms. Also provided is
guidance on the preparation of PCP "verification" and surveillance specimens
and the type of examinations and testing that should be performed on those
specimens.
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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 conditicns (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 infiuenced by (a) the characteristics of the waste prior to processing, (b)
the qualities of the solidification medium, as influenced by additives, and (c)
the physical/chemical process of preparing the waste into a final waste form.
variables that influence the process and have an effect on the product, and
that should be, therefore, be identified and restricted within acceptable
bounds for each waste form include the following:

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

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

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

4, Physical process parameters (e.g., maximum 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.

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

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

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

8. 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 accompiished 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 tNds Technical Position, a "batch" is herein defined as any
quantity of waste stream feed material that is from a single source (e.g., a
holding tank), that is processed as a single batch (even though it maybe
subdivided in more than one unit waste form; e.g., liner), and that,
therefore, possesses unvaried, single operation, batch characteristics.

C. PCP Specimen Examinations and Testing

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

Prior to solidifying full-scale waste forms, plant-specific PCP vgrification
specimens should be prepared, in accordance with procedures described above,
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for examination 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 compressive
strength values and penetrometer values have been obtained for the waste stream
formulation in question. If penetrometer tests are used, the mean penetrometer
hardness values obtained 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 gualification tests conducted for that waste
stream.

2. Long-term Surveillance Specimens -

The guidance herein addressing long-term surveillance specimens is directly
applicable to waste generators and to vendors processing wastes at licensed
facilities who intend to certify, in accordance with the provisions of 10 CFR
20,311, that the cement-solidified waste meets the structural stability
requirements of 10 CFR Part ii. Sufficient PCP specimens should be prenared 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
I1.C of Appendix A for discussion of "significant degradation"). At least one
specimen should be subjected to an ASTM C39 compressive strength (or
peretrometer) test at the 6 and 12 month periods. The mean compression
strength (or penetrometer) value(s) obtained shouid be not more than two
standard deviations below the mean of the as-cured strength or penetrometer
values obtained with the qualification test specimens cured for an equivalent

period of time.
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At 12 months after preparation, one or more PCP surveillance specimens should
be subjected to an immersion test. The duration of the immersion test should
be a minimum of 14 days. Upon removal from the immersion liquid, which should
be either deionized water or synthesized sea water (see Section 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 should 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 (39 compressive strength (or penetrometer) test. The test
results should meet the criteria discussed above.

[f the PCP surveillance specimens tested either by the vendor of an NRC-approved
Topical Report or by a utility or other licensee, should fail any of the above
tests, the wastes previously solidified may not meet the stability requirements
of 10 CFR Part 61. Therefore, the NRC (Director, Division of Waste Management
and Decommissioning) and licensee (if other than the waste processor that
shipped the suspect waste to the disposal facility) should be notified in
writing within 30 days. 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 and should
describe the waste stream solidified, the waste formulation used, the number of
full-scale waste forms that had been produced, date of shipment, manifest :
numbers, and the results of the tests. The report should also contain a
discussion of the significance of the test results and proposed changes, if
any, that might have to be made to tn» 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 shouid 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 annua! 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.

VIIT. 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 unusuzl
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
satis“v the stability requirements of 10 CFR Part 61. If the mishap becomes
known tu 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 autherity. 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 position on an acceptable means for meeting the 10 CFR Part 61 structural
stability requirements for cement waste forms. Therefore, except in those
cases 1n which the waste generator, vendor, and/or processor proposes an
acceptable alternative method for complying with the stability requirements o
10 CFR Part 61, the guidance described herein will be used by the NRC staff i
all future evaluations of the acceptability of cement waste forms for disposa
at near-surface disposal facilities.

e
%
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Table I ‘

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

Inorganic Constituents Organic Constituents - Aqueous Solutions
Borates [1] Organic acids (1]
Phosphates [1] Formic acid (and formates)
Lead salts [2]
Zinc salts “"Chelates" [1],[3]
Ammopia and ammenium salts Oxalic acid (and oxalates)
Ferr!c.salts Citric acid (and citrates)
"Oxidizing agents" [1] Picolinic acid (and picolinates)
(often proprietary) EDTA (and its salts)
Permanganates [1] NTA (and its salts)
Chromates [2]
Nitrates [1) “Decon solutions"[1]
Sulfates [1] Scaps and detergents [1]

Organic Constituents - Qily Wastes

Benzene [1],[2]

Toluene {1],[2] &
Hexane [1]
Miscellaneous hydrocarbons

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

Generic Problem Constituents Specific Problem Constituents - Organic [5]
0i1 [1] and grease Acetone [1],[2]

"Aromatic oils" [1] Methy!l ethyl ketone [2]
"Organic solvents" [1],[2] Trichloroethane [2]

Ory-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 hypochlorite [1]
NOTES:

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

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

[3] A1) 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

The Honcrable Kenneth M. Carr
Chairman

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

Cear Chairman Carr:
SUBJECT: REVISTON 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 staff
oen 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 wvaste form, we conclude that this technical position,
when fully implemented, can serve as a useful gquide 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. Howevar, we beliave that publication of the Technical
Position need not be held up pending resolution of these concerns.
To assist in their resolution, we recommend that the NRC staff
consider the detailed discussions held during the ACNW meeting of
August 29, 1990.

W 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 vater to the
waste can be controlled. There is no requirement in Part &1
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 bahavior related to
migration of radionuclides into the envircnment. We believe
a revision of Part 61 addressing this point is needed, but

8 T e Enclosure 2
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until that is completed, the Technical Position should be
amended to reflect more directly the attention that leaching
resistance should be given. The almost exclusive focus of the
Technical Pesition 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 reguirements that leach resistance, as
measured by a specified separate test, should be maintained
in parallel with mechanical strength after the waste 1is
subjected to these phencmena.

The testing requirements cited in the revised Technical
pesition should be representative of conditions likely to be
encountered in a shallow land burial site. The prirmary
mobilizing agent is ground water which could be more aggres-
sive in enhancing movement of radicnuclides than the distilled
water or synthetic sea water nov 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 complexented by additional conditions that
relate to the ground watar chemistry of the waste. Purther,
biodegradation tests should be specified for cenentitious
waste matrices using bacteria that are likely to affect cemsnt
as well as the crganic component of the waste.

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 staff is urged to reexanine this topic
to ensure that slow buildup of hydrogen from vater-bearing
vastes in sealed containers does not become a problem for
long~term, safe disposal. ‘

We believe that insufficient attenticn has been given to the
testing of aged waste forms. Many of the matrices, including
concrete, that are used to contain wastes continue to change
chemically and physically long after their preparation. Owing
to the longer term focus (i.e., 300 years) of the waste
integrity requirement, definition of the behavior of wvaste
specimens that simulate aged waste forms 2ppears appropriate
for inclusion in the Technical Position where such testing
appears feasible and reasonably reliable.

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

The Committee is aware that the newly developed criteria for
compressive strength of acceptable cemantitious wvaste forms
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(500 pei) lacks strong technical Justification but wvas
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 cother
waste forms, may be acceptable.

We hope you will find these comments useful.

Sincerely,

Wi 1o/ ¥ ool

Dade W. Moeller
Chairman

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

(Predecisional)
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June 18, 1990

["EMORANDUM FCR: Hichard L. Bangart, Director
Division of Low-Leve! Waste Management
and Decommissioning, WMSH

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

SUBJECT: REVISION TO TECHNICAL PUSITION ON WASTE FORM

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

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

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

The more critical issue raised by the revision 15 whether the NRC can place
any requirements on vendors as non-licensees. Section 161c, 'n pertinent
part, gives the Commission general authority to "make such studies..., obtain
such information...as the Commission may deem necessary or proper to assist it
in exercising any authority provided 1n this Act, or in the
administration...of this Act, or any regulations...issued thereunder." Tnis
provision of the AEA was originally contained in the 1946 Atomic Energy Act
and was incorporated verbatim into the 1954 Act, There is almost no
legislative history (and that 1s found only in the legislative history for the
1946 Act) as to Congress' intent in including the provision, other than to
reiterate that 161c grants to the Commission general authority to enable it to
discharge its responsibilities. See S Rep No. 1211, 79th Cong., 2d Sess.,
page 27,28 (1946) and HR Rep 2478, 79th Cong., 2d Sess., page 13 (1948).
Theretore, in our opinion, the language of this provision can be read in
accordance with its common meaning and usage.

As you know, 10 CFR Part 61 was 1ssued under authority of the Atomic Energy
Act of 1954, as amended. The revised TP serves to provide additional guigance
as to appropriate waste forms which meet the requirements of Part 61.

/N
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Accordingly, we Lelieve that there is a legal basis, pursuant to §161c, to
Seek the information intenged to be celiected or provided under Appendix A of
the TP from a wa=licensee, 1.e., a vendor(s) (subject to the impact of the
Dole case cited above).

Cn the other hand, we 4o have difticulty with the apparent requirement for
vendors to maintain “Surveillance Specimens” as specified unaer Section V]I,
Appendix A, of the TP, While it is not legally objectionable to enter into a
guasi-contractual relationship with a vendor for the purpose of proviging
Topical Report reviews and certification as to a waste form(s) in return for
the vendor subsequently providing the information and notifications set out in
Appendix A, it 1s another matter to require the vendor to possess and test
réadgicactive material in the torm of a "surveillance specimen.” The NRC does
not normally allow a “person” (as defined in §11s, AEA) to possess radioact)ve
material, except under a license 1ssued by the Commission. iherefore, it
would appear that the impact of the TP 1S tOo require the vendor to become a

licensee,” at least tor the purpose of possessing “surveillance specimens,”
We suspect that such a condition could chill the submission of Topical Reports
In this area. We would have less concern 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” dy a licensee (e1ther waste generator or
third party) so that the vendor's obiigation “under the contract” could be
limiteg to reporting,

Should you have questions concerning this response, please contact Ron Smith,

X21640, or Bob Fonner, X21643, of my staft,

tuart A. Treby
Assistant General Counsel

for Rulemaking & Fuel Cycle
Office of the General Counsel
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MEMORANDUM FOR: Victor Stello, Jr.
Executive Director for Operations
FROM: tdward L. Jordan, Chairman
Committee to Review Generic Reguirements
SUBJECT: MINUTES OF CRGR MEETING NUMRER 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:

i

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.

G. Bagchi (NRR) and L. Reiter (NRR) briefed the Committee on the staff's
review of Topical Report EPRI NP-4726, "Seismic Hazard Methodology for
the Central and Eastern United States.”" This was done by industry,
primarily to address concerns raised by USGS that there may be a low
probability occurrence of a large earthguake along the eastern seaboard
of the U.5. 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 siides used by the staff at this meeting are
included as Enclosure 3.

J. Greeves (NMSS) and J. Surmeier (NMSS) briefed the Committee on the
status of NMSS5 waste form activities. The staff discussed the status of
the implementation of Part 61 requirements for waste form. The staff
discussed the process and status of topical report reviews on waste forms.
The Committee requested to be kept informed regarding the status of the
Jow-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 EDO'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 CRGK recommendations in
these minutes. The response, which is required within five working days after
receipt of these minutes, is to be forwarded to the CRGR Chairman and'if there
is disagreement with CRGR recommendations, to the EDD for decisionmaking.

~,

Enclosure 4



Questions concerning these meeting minutes should be referred to
Cheryl Sakenas (492-4148).

Jordan, Chairman
Commitide to Review Generic
Regqu¥rements

Enclosures:
As stated

cc w/enclosures:
Commission (5)
SECY

Office Directors
Regional Administrators
CRGR Members

W. Parler

. Sheron
Eltawila
Bagchi

Reiter
Greeves

. Sureeler

. Rossi
Berlinger

OoOmecGcecromoe
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UPDATE CRGR CN NMSS WASTE FORM ACTIVITIES
SEPTEMBER 22, 1588

Background

A.
E.

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

1. Existing SLB Sites -- Agreement Stctes

2. Future - Mostly in Agreement States using Engineered Alternatives

Part 61 Requirements for Waste Form

A.
B.

AL

L= e o)

Tg
A.
B.
E.
D.

Performance Objectives (Subpart ()
Stability of the disposal site after closure (61.44)
1. Class B & C wastes must have structural stability; generally
maintain its physical cimensions and form for 30C years (6!.7)
¢. Stability intended to ensure that waste does not
a. structurally degrade, and
b. affect overal] stability of the site through
<= slumping
-~ collapse, or
-- other failure of the disposal unit, and
thereby lead to water infiltration
4 ways to achieve it (waste form, processing, container, or
structure)

A )
.

. 1983 EBranch Technical Position .

Provides guidance on how to obtain reasonable assurance of structural
stability

Establishes types of tests and acceptance criteria

Prevides specificity that Part 61 lacks

Implementation adjusted in several areas since publication

1. 60 psi versus 50 psi

2. cement waste form and polyethylene HIC issues

pical Report Review Process

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

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

Topical Review Status (September 20, 1988 Table)

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



TOPICAL REPORT REVIEW STATUS SUMMARY

SOLIDIFIED WASTE FORM and HIGH INTEGRITY CONTAINERS (HICs)

September 20, 1988

Yendor Docket No. Type Disposition

Closed
Waste Chem WM-gw*s Solidification (bitumen) Approved, 1/27/88
Genera) Eiectric WM-88 Solidification (polymer) Approved. 12/27/85%5
U.S. Gypsum WM-§] *we Solidification (gypsum)* Approved, 3/3/88
Chichibu WM-81 HIC (poly impreg/concrete) Approved., 6/25/86
Nuclear Packaging WM-4% HIC (ferralium/FL-50) Approved. 11/7/8%
Nuclear Packaging WM-B5%»+ HIC (ferralium/family) Approved. 4/20/83
00w WM-g2wne Solidification (polymer)** Approved. 6/1/88
AT] WM-g]eww Solidification (bitumen) Discontinued. 3/4/88
VIKEM WM-13 Solidification/oil (cement) Discontinued. 3/9/87
Stock WM-G2wws Solidification (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-Nuclear WM-47 HIC (fiberglass/poly) Withdrawn. 5/2/86
Chem-Nuclear WM-1Gawe Solidification (cement) Withdrawn. 10/87
Chem-Nuclear WM-Qf*es Solidification (cement) Withdrawn, 5/27/88
Hittman WM-7gwws Solidification (SG-95) Withdrawn. 6/10/88

Submitted

Chem-Nuclear WM-101 Solidification (cement #1) Under review, §/1/B8
Chem-Nuc lear WM-97 Solidification (cement #2) Under review. 6/3/88
Chem-Nuclear WM-98 Solidification (cement #3) Under review, 6/10/88
LN Technologies WM-20 Solidification écement) Under review. 6/6/84
LN Technologies WM-99 Sclidification (cement/decon) Under review. 7/22/88
Hittman WM-46 Solidification éccnnnt) 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 WM-76 HIC (polyethylene Under review. €/26/84
Nuclear Packaging WM-87 HIC (316-stainless) Under review. 8/84
LN Technologies WM-93 HIC $stain1ess/poly) Under review. 9/11/87
Bondico WM-94 HIC (fiberglass/poly) Under review, 2/26/88
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

The Honorable Lando W. Zech, Jr.
Chairmar

U.S. Nuclear Regulatory Commission
washingtor, D.C. 20855

Cear Chairman lech:

SUBJECT: SUITABILITY OF HIGH DENSITY POLYETHYLENE HIGH INTEGRITY
CONTAINERS

Ouring the fourth meeting of the Advisory Committee on Nuclear Waste,
September 13-14, 1988, we met with the Low-Level Waste Management staff
and reviewed the status of the staff's investigation into the suita-
bility of high integrity containers (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 technica)
issues concerning the suitability of HDPE HICs for the disposal of
Tow=-level radicactive waste. The focal points of the presentation were
the mecnanical 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 Committee, 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 HOPE from consideration as part
of an KIC,

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

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

Sincerely,

Dade W, Moeller
Chairman

References:

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

Z. U.S, Nuclear Regulatory Commission draft report dated April 6,
1967, prepared by J. Pires, Brookhaven National Laboratory, “Review
of the Kigh 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. repcrt dated January 29, 1988, "Evaluation of Stress
Loadings of CNS! WCPE MICS"

¢. VMemorandur dated June 15, 1988 from M. Tokar, NMSS, NRC, to S. J.
Parry, ACRS, transmitting U.S. Nuclear Regulatory Commission,
Civision of Low-Level Waste Management and Decommissioning Report
ceted June 10, 1988, prepared by S. A, Silling, Brown Unfversity,
"Review of the Structural Designs of Polyethyiene High Integrity
Contairers"”



MEMORANDUM FOR: Edward L. Jordan, Dire
Office for Analysis a of
Operational Data

FROM: Frank J. Miraglia, Jr., Deputy Director
Office of Nuclear Reactor Regulation

SURJECT: CRGK ERIEFING ON THE NEW STANDARD TECHNICAL SPECIFICATIONS (STS)

NRR is scheduled to orief CRGR on the new Standard Technical Specifications on
December 12, 1990. It is anticipated that a final draft of the new STS will be
issued to the owners groups for comment in the very near future. It it not
necessary to have reviewed the new STS prior to the briefing since thie briefing
is intended only to introduce the new STS to CRGR. It is anticipated that future
meetings will be scheduled at which the major issues can be discussed in detail,
if desired.

In order to provide some background information for the first briefing, we are
providing the following documents to CRGR members and staff:

1. Commission (interim) Policy Statement on Technical Specification
Improvements for Nuclear Power Reactors, February 6, 1987,

2. Letters to the owners group chairmen providing lists of requirements
which may be relocated from the STS, May 9, 1988,

3. SECY-88-304 Staff Actions to Reduce Testing at Power, October 26, 1988,

4.  SECY-90-366 Peport on the Status of the Technical Specifications
Improvement Program, October 29, 1990,

The contact for this eftort is Mr. Richard Lobel (x21185). This effort is
sponsored by Charles E. Rossi, Director, Division of Operational Events
Assessment,

We look forward to introducing CRGR to the large amount of work which has been
done by the staff and the industry to improve the technical specifications,

Frank J. Mi :Q'/V ., Deputy Director

Office of Nuclear Yeactor Regulation

Enclosures:
As stated

‘
FORER e, S e

UNITED STATES . P ~ ey
NUCLEAR REGULATORY COMMISSION "') ﬁ < 4
WASHINGTON, D C. 20855 | v o %
3 5“1:;’ 2 Vaba .



L s R T ENCLOSURE 1
e S B

52 FP 3788 (February €, 1987) [7590-01]
NUCLEAR REGULATORY COMMISSION
10 CFR Part 50

Comission Policy Statement on
Technica) Specification Improvements
for Nuclear Power Reactors

» RAGENCY: Nuclear Fegulatory Comrission.
ACTION: Interim Policy Statement,

SUMMARY: This statement presents the policy of the Nuclear Regulatory
Commission (NRC) with respect to the scope and purpose of Technical
Specifications for nuclear power plants as required by 10 CFR 50,36, It
establishes o specific set of objective criteria for determining which
regulatory requirements and operating restrictions should be included 1n
Technical Spectfications. It encourages 1icensees to fmplement o voluntary
program to updete their Technical Specifications to be consistent with revised
vencor-specific Standard Technical Specifications (ST5) to bs developed by
the industry based on these criterfe and subject to NRC Staff approval,

The Policy Statement also fdentifies mechanisms to be used by the NRC and
fndustry to control changes to those ftems removed from Technica)
Specifications. The Policy Statement s expected to produce an improvement
in the safety of nuclear power plants through the development of more
operator-oriented Technical Specifications, improved Technical Specificetion
B2ses, reduced action statement-induced plant transients, and more efficient
vse of NR(C and industry resources.
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PATE: This Interim Policy Statement fs effective upon fssuance. However, the
public s fnvited to submit comments by March 23, 1987, Comments received
efter this date will be considered {f it is precticel to do so, but assurance
of consideration cannot be given except as to comments received on or before
this date. On the basis of the submitted comments, the Commission wil)
determine whether to modify the Folicy Statement before fssuing 1t as fina).

FOR FURTHER INFORMATION CONTACT: David C. Fischer, Technica) Specifications
Coordination Branch, Division of Human Factors Technology, Office of Kuclear
Resctor Regulatfon, U.S. Nuclear Regulatory Commission, Weshingten, D.C.
20555, telephone (301) 492-7524.

SUPPLEMEINTARY INFORMATION:

*1. BACKGROUND

Section 1822. of the Atomic Energy Act of 1554, as amended (42 U.S.C. 2232),
mandetes the inclusfon of Technical Specifications 4n Ticenses for the
operation of production and utilization facilities. The Act requires that
Technical Specifications include Information of the amount, kind, and source
of speciel nuclear material, the place of use, and the specific
characteristics of the fecility. That section also indicates that Technical
Specifications should contain such information 8s the Comission may by rule
deem necessary to enable it to find that the utilization of special nuclear
material will be in accord with the common defense and will provide sdequate
protection of public health and safety. Finally, that section requires
Technica) Specifications to be made ¢ part of any Yicense {ssued.

Section 50,36, "Technica) Specificatiors,” which fmplements Section 1822, of
the Atomic Energy Act, was promulgated by the Commission on December 17, 196E
(33 FR 18610), This rule delineates requirements for determining the
contents of Technical Specifications. Technical Specifications set forth the
specific characteristics of the faciléty and the conditions for 1ts operation
that are required to provide sdenuate protection to the health and safety of
the public. Specificelly, 10 Cik 50,36 requires that:
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"Each license authorizing operation of 2 production or utildzation
facility of » type described in §50.21 or §50.22 wil) include Technical
Specifications. The Technica) Specifications will be derived from the
enalyses and evaluation included {n the safety an2lysis report, and
amendments thereto, submitted pursuant to §50.34. The Commission may
include such additional Technica) Specifications 85 the Commission finds
appropriste.”

Technica) Specifications cennot be changed by licensees without prior NRC
epprove). However, since 1969, there has been a trend towerds {ncluding in
Technical Specifications not only those requirements derived from the
enzlyses and evaluation included in the safety anslysis report but also -
essentfally al) other Commissfon requirements governing the operation of
nuclear power reactors. This extensive use of Technical Specifications s
due in part to & lack of well defined criteria (in e{ther

the body of the rule or 1n some other regulatory document) for what should be
included fn Technical Specifications. This has contributed to the volume of
Technical Specifications and to the severa) fold fncrease, since 1969, 4n the
number of Ticense amendment applications to effect changes to the Technica)
Specifications. It has diverted both staff and licensee attention from the
more importent requirements in these documents to the extent that 1t has
resulted 1n an edverse but unquantifiable impact on safety.

On Farch 30, 1982, the NRC published in the Federa) Register (47 FR 1336%) »
proposed amendment to 1ts regulations, 10 CFR Part 50, "Domestic Licensing of
Production and Util{zation Facilitfes.” The proposed amendment would have
revised §50.36, "Technica) Specifications,” to establish a new system of
specificatfons divided into two general categories. Only those
specifications contained in the first genera) cetegory as Technica)
Specifications would have become part of the operating license and require
prior NRC approval for any changes, Those specifications contained in the
second general category would have become supplementa) specifications &nd
would not require prior NEC approval for < ast changes.  The NRC review of the
first genera) category of specifications . ~1¢ “sve Leen the same as
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currently performed for Technicel Specifications changes, which are
emendments to the operating license. For the second category, supplementa)
specifications, the licensee would have been allowed to make changes within
specified conditions without prior NRC approval., The NRC would have revieved
these changes when they were made and would have done so in a manner similar
to that currently used for reviewing desfgn changes, tests, and experiments
performed under the provisions of 10 CFR 50,59,

Beceuse of difficulties with d2fining the criterfa for dividing the Technica)
Specifications into the two cetecories of the proposed rule and other higher
priority Ticensing work, the rule change was deferred.

In the past several years the nuclear fndustry and the NRC Staff have been
studying the question of whether improvement to the current system of
esteblishing Technical Specification requirements for nuclear power plants {s
needed, The two most recent studies of this fssue were performed by an NRC
task group known as the Technical Specifications Improvement Project (751P)
end & Subcommittee of the Atomic Industrial Forum's (AIF) Committee on
Reactor Licensing and Sofety.x The overa)l conclusion of these studies was
that many fmprovements in the scope and content of Technical Specifications
are needed, and that a Joint NRC and Industry program should be fnitiated to
implement these improvements. Both of these groups made specific
recommendations which are summarized as follows:

1)  The NRC should sdopt the criteria for defining the scope of Technical
Specifications proposed in the AIF and TSIP reports. Those criteria
should then be used by the NRC and each of the nuclear steam supply

]SECY~86-10. "Recommendations for Improving Technical Specification,” dated

January 13, 1886, contains both "Recommendations for Improving Technica)
Specifications,” NRC Technice) Specificetions Improvement Project,
September 30, 18B%5, and "Technica) Specifications Improvenents ,* AlFf
Subtommittee on Technica) Specifications Improvements, Octoier 1, 1985.
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system vendor owners groups to completely rewrite end streamline the
existing Standerd Technical Specifications (STS). This process would
result in many requirements being transferred from contro) by Technica)
Specification requirements to control by other mechanisms [e.g., the
Final Safety Analysis Report (FSAR), Operating Procedures, Quality
Assurance (QA) Plan) which would not require & Ticense amendment or
prior NRC approval when changes are needed. The new STS should fnclude
greater emphasis on human factors principles n order to add clarity and
understanding to the text of the STS, The new $TS should also provide
fmprovements to the Bases Section of Technical Specifications which
provides the purpose for each requirement in the specification.

2) A parallel program of short-term improvements in both the scope and
substance of the existing Technical Specifications should be inftiated
in addition to developing & new STS as fdentified in (1) above.

11. DISCUSSION

The Commission recognizes the advantages of improved Technica) Specifications,
Clerification of the scope and purpose of Technical Specifications wil)
provide useful gufdance to both the NRC and industry and should serve as an
important incentive for industry participation 1n @ voluntary program to
improve Technical Specifications. It wil) result in Technical Specifications
that focus 1{censee's and the plant operator's attention on those plant
conditions most important to sefety and should elso result in more efficient
use of sgency and industry resources.

The Policy Statement identifies three obiective criteria for defining the
scope of Technicel Specifications, These criteria are intended to be
consistent with the scope of Technica) Specificetions as stated in the
Statement of Consideration asccompanying the current rule,

The Statement of Consideration discusses the scope of Technical Specifications
8s including the following:
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"In the revised system, emphasis 1s placed on two genera) classes of
technicel matters: (1) those related to prevention of acciderts, ang
(2) those related to mitigation of the consequences of accidents, By
systematic analysis and evaluation of 2 particular facility, each
epplicant 4s required to fdentify at the construction permit stage,
those ftems that are directly related to maintaining the integrity of
the physical barriers designed to contain radioactivity., Such ftems are
expected to be the subjects of Technical Specifications in the operating
license,"

33 FR 18610 (December 17, 196B). The first of these two general classes of
technical matters to be fncluded in Technica) Specifications 1s captured by _
criterion (1) and to some extent criterion (2) 4n that they address systems
and process variables that alert the operator to a situation when accident
fnitietion fs more 1ikely. The second general class of technical matters 1s
explicitly addressed and captured by criteria (2) and (3). By applying the
three criterfs contained in the Policy Statement a licensee should capture
211 of those specific characteristics of its facility and the conditions for
1ts operation that are required to meet the principal operative standard in
Section 1822. of the Atomic Energy Act, that s, that adequate protection 1s
provicded to the health and safety of the pudiic.

The Commission recognizes that the three criter{a carry with them 2 common
theme of focusing on those requirements related to technica) matters dealing
with those features of a facility that are of controlling importance to
sefety. Since many of the requirements are of immediate concern to the
health and safety of the public, the Policy Statement adopts, for the purpose
of reloceting requirements from Technical Specifications to other
licensee-controlled documents, the subjective statement of the purpose of
Technicel Specifications expressed by an Atomic Sefety and Licensing Appea)
Boerd Portland Genera) Electric Company (Trojan Nuclear Plant), ALAB-531,

§ NEC 263 (1979). There the Appes) Board interpreted Technica)
Specifications as being reserved for those conditions or limitations upon
reacto” operation necessary to obviate the possibility of an abnormal
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situetion or event giving rise to an immediate threat to the public health
end safety. The Commission wishes to emphasize that this Policy Statement 1s
intenced to be consistent with the language of Section 1822. of the Atomic
Energy Act, 10 CFR 50,36, and previous interpretations of the regulations,

It merely clarifies the scope and purpose of Technica) Specifications by
identifying criterie which can be used to estadblish, more clearly, the
framework for Technicel Specificatfons (1.e., fdentify those requirements
derived from the analyses and evalustion included 1n the safety analysis
report and which are of immec{ate concern to the heal'h and safety of the
public). It {dentifies requirements which should be retained in Technical
Specifications and also describes & mechanism whereby other "additional*
requirements can be ddentified and controlled through mechanisms other than o
Technical Specifications.

The Commission dnvites public comment on this Policy Statement and
perticularly {nvites comment on the statement of the purpose of Technical
Specifications which introduces the text of the Policy Statement and on
whether 4t would be bereficfal for Ticensees to be able to modify related
portions of their LCOs (such 25 containment systems) without having to
apply the terms and provisions of the Policy Statement to all LCOs.

111, THE COMMISSION'S POLICY

e ————————

The purpose of Technica) Specifications 4s to impose those conditions or
Timitations upon reactor operation necessary to obviate the possibility of en
abrorma) sftuation or event giving rise to an fmmediate threat to the public
health and safety by establishing those conditions of operation which cannot
be chenged without prior Commission approvel and by fdentifying those
features which are of controlling importance to safefy,

Licensees are encouraged to implement & program to upgrade their Technica)
Specifications consistent with this purpose. The Commission will entertain
requests based on the criteris below (as clarified by the supporting
discussion) for individual 1{cense amendments that evaluate all of the
Limiting Conditions for Operation (LCOs) for an individus) plant to determine



which LCOs should be included in the Technica) Specifications. The
Comission does not intend that these criterfa be used 2s the basis for
relocation of individua) LCOs. LCOs which fail to meet any one or more of
the criteria below may be removed from the Technical Specifications and
relocated to other Ticensee-controlled documents, such as the FSAR or
Ticensee procedures. The criteria may be applied to efther Standard or
custom Technical Specifications., However, it {s expected that each of the
nuclear steam supply system vendor owners groups will undertake the
development of revised STS based on this Polfcy Statement, and we encourage
Ticensees to use the revised STS as the basis for their individual plant
Technical Specifications., The NRC will give first priority 1n 1ts Technical
Specificetions improvements efforts to the review and approval of the rcvised
STS and the plant specific 1icense amendment epplications based on them.
Approved short term Technical Specifications improvements will be included in
the revised STS. The revised STS and individua) license amendment requests

“that are subritted based on this Policy Statement should incorporate all

terms and provisions of the Policy Statement.

The following criteria delineate those constraints on design and operation of
nuclear power plants that are derived from the plant safety analysis report
enc belong in Technica) Specifications in accord with 10 CFR 50.36 and the
purpose of Technica) Specifications stated above.

Criterion 1: Insta)led instrumentation that is used to detect, and indicete
in the control room, & sfgnificant abnorma) degradation of the reactor
conlant pressure boundary:

Discussion of Criterfon 1: A basic concept in the adequeate protection
of the public health and safety is the prevention of accidents,
Instrumentation 1s installed to detect significant abnormal degradation
of the reactor coolant pressure boundery so as to allow operator actions
to efther correct the condition or to shut down the plant safely, thus
reducing the Tikelihood of & loss-of-coolant accident.
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This criterfon 15 intended to ensure that Technica) Specifications
control those instruments specifically installed to detect excessive
reacter coolant system leakage.

Criterion 2: R process varfeble that 1s an initia) condition of o Design
Basis Accident (DBA) or Transient Analyses that efther assumes the failure of
or presents & challenge to the integrity of a fission product barrfer:

Discussion of Criterfon 2: Another basic concept in the edequate
protection of the public health and safety 1s that the plant shall be
operated within the bounds of the fnitial conditions assumed in the
existing Desfgn Basis Accident and Transient Analyses. These analyses
consist of postulated events, analyzed in the Final Safety Analysis
Report (FSAR), for which a structure, system, or component must meet
specified functional goals. These snalyses are conteined n Chapters €
iﬂ; end 15 of the FSAR (or equivalent chapters) and sre Ydentified as

b Condition 11, 111, or 1V events (ANSI N 18.2) (or equivalent) that
either assume the faflure of or present & challenge to the integrity of
8 fission product barrier.

As used in Criterion 2, process variables are only those parameters for
which specific values or ranges of values have been chosen as reference
bounds in the Design Basis Accident or Transient Analyses and which are
monitored and controlled during power operation such that process values
remain within the snalysis bounds,

The purpose of this criterion 4s to capture those process variables that
heve initfal values assumed in the Design Basis Accident and Transient
Analyses, and which are monitored and controlled during power operation.
So Tong as these variables are maintained within the established values,
risk to the public safety 1s presumed to be ecceptably Tow,
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Criterion 3: A structure, system, or component that is part of the primary
success path and which functions or actustes to mitigate a Design Basis
Accident or Transient that efther assumes the failure of or presents g
challenge to the integrity of & fission product barrier:

Discussion of Criterion 3: A third concept in the adequate protection
of the public health and safety 1s that in the event that a postulated
Design Basis Accident or Transient should occur, structures, systems,
end components are available to function or to actuate in order to
mitigete the consequence of the Design Basis Accident or Transient,
Safety sequence analyses or their equivalent have been performed in
recent years end provide & method of presenting the plant response to an_
sccident, These can be used to define the primary success paths,

A sefety sequence analysis is # systematic exsmination of the actions
required to mitigate the consequences of events considered in the
plant’'s Design Basis Accident and Transient Analyses, as presented in
Chapters 6 and 15 of the plant's Final Safety Analysis Report (or
equivalent chapters). Such a safety sequence enalysis considers all
epplicable events, whether explicitly or fmplicitly presented. The
primary success path of a safety sequence analysis consists of the
combination and sequences of equipment needed to operate (including
consideration of the single faflure criterfa), so that the plant
response to Design Basis Accidents and Transfents 1imits the
consequences of these events to within the appropriste acceptance
criteria,

It 45 the intent of this criterion to capture into Technice) Specifications
only those structures, systems, and components that are part of the primary
success path of 2 sefety sequence analysis. Also captured by this
criterion are those support and actuttion systems that are necessary for
ftems 4n the primery success path to successfully function,
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In sdgition to those structures, systems, snd components captured by the
above criteria, 1t is the Commission's policy that Vicensees retein in their
Technical Specifications LCOs, action statements, and Surveillance
Reguirements for the following systems (as applicable) which operating
experience and probabilistic risk assessment have generally shown to be
important to public health and safety:

. Reactor Core Isolation Cooling (RCIC)/Isolation Condenser,
- Resfdual Meat Removal (RHR),

¢  Standby Liquid Control (SBLC), and

. Recirculation Pump Trip (RPT),

The Commission recognizes that features of plant design and operation not
acdressed in the safety analysis report's Design Basis Accidents or Transient
Arelyses can, in some cases, be significant contributors to the p\angls
overall core melt probability and risk. As stated in 10 CFR 50.36, the
ES;Eissio% may include such additional Technical Specificetions as the
Commission finds appropriate. Based on this, and consistent with the
Commission's Safety Goal and Severe Accident Policy Statements, the
Commission finds that risk evaluations are an appropriate too) for defining
requirements that shouid be retained in Technica) Specifications where
including such requirements 1s consistent with the purpose of Technical
Specifications as defined above.

The Commission expects that owners groups, in preparing their proposals to
streamline the Standard Technical Specifications, will utilize the availabdle
Titerature on risk {nsights and Probabilistic Risk Assessments (PREs). This
material should be employed to strengthen the technica) bases for those
requirements that remzin in Technical Specifications, when applicable, and to
verify that none of the requirements to be reloceted contain constraints of
prime 1mpor{:;z;~Tﬁ_T?;T;;ﬁg the Tikelfhood or severity of the accident 2

secuences that are commonly found to dominate risk. Similarly, the Staff
will also employ risk insights and PRAs in evalusting the revised S7S.
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In some cases, plant-specific PRAs or risk surveys conducted, for example,
pursuant to the Commissfon's Severe Accident Policy, may be available to
Ticensees as they prepare license amendments to sdopt the revised STS to
thefr plant, or to streamline custom Technica) Specifications under this
Policy Statement. Where such PRAS or surveys are available, they should be
used to strengthen the Bases and screen those Technica) Specifications to be
relocated, es suggested sbove. Where such plant-specific risk surveys are
unaveilable, Ticensees should utilize the available 1iterature on risk
insights and PRAs, as described above. However, licensees need not await the
performance of plant-specific PRA studies before availing themselves of this
policy. As 1n the cese of the revised STS discussed above, the Staff will

8lso utilize risk insights end PRAs 1n eveluating the plant-specific submitteds, =
Further, as a part of the Comission’s ongoing program of improving Technical

Specifications, 1t will continue research in methods to meke better use of !
risk and reliability considerations for defining future generic Technica) :
Specification requirements. -

Requirement(s) which would be relocated from Technice) Specifications to
another licensee-controlled document (e.g., the FSAR and 10 CFk 50,59,
Operating Procedures, the Q& Plan, or Fire Protection Plan) may be changed or
deleted in conjunction with the filing of the revised STS or of {ndividua)
1icense amendment request to implement this Policy Statement. The package
containing the revised STS or the amendment request must contain 2 clear
statement of the basis of the regquirement(s) to be changed or deleted, »
safety evaluation, and 2 statement that the change(s) has been reviewed by @
multfdisciplinary group of responsible, technica) supervisory personnel,
including onsite operations personnel. A

Wher 1icensees submit amendment requests based on this Policy Statement, they
should fdentify the location of, and controls for, the technical and
aoministrative requirements of the removed Technical Specifications. The
Steff will carefully review these submittals to ensure the sccountability of
earh rel~zated requirement,



e’

Appropriate surveillance reguirements end action statements should be
retained for each LCO which remains {n the Technical Specifications. Each
LCO, Action Statement, and Surveillance Requirement should have supporting
Bases. The Bases should at @ minimum address the following questions and
cite references to eppropriate licensing documentation (e.g., FSAR, Topical
Report) to support the Bases.

1.

Khat 1s the justification for the Technica) Specification, 1.e., which
criterion requires 1t to be in the Technical Specifications?

What are the Bases for each Limiting Condition for Operation (LCO),
f.e., why was 1t determined to be the lowest functiona) cepedility or
performance Tevel for the system/component in question necessary for
sefe operation of the facility and what are the reasons for the
Applicable Operationa) Modes(s) for the LCO?

What are the Bases for each Action Statement, 4.e., why should this
vemedial action be taken 1f the associated LCO cannot be met, how does
this actfon relate to other Action Statements assocfated with the LCO,
and what Justifies continued operation of the system/component at the
reduced state from the state specified 4n the LCO for the a)lowed time
period?

What are the Bases for each Limiting Safety System Setting?

Whet are the Bases for each Surveillance Requirement and the
survefllance interval specified, 1.e., what specific functional
requirement is the surveillance designed to verify, and why 15 this
surveillance necessary at the specified frequency to assure that the
system/component function 1s meintained, that facility operation will be
within the safety 1imits, and that the LCO will be met?
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KOTE: In answering these questions the Bases for each mumber (e.q.,
Trip Set point, Response Time, Allowed Outege Time, Surveillance Test
Interval), state, condition, and definition (e.g.. operadbility) should
be clearly specified. As an example, 2 number might be besed on
engineering Judgment, past experience, and/or PRA fnsights but this
should be clearly stated.

The Commission recognizes that certain smendments to the regu1at10nsz may be ’
necessary before the content of Technica) Specifications cen be Yimited
entirely to the purpose defined above as embodied in the associated criteria
{e.g., §50.362 on Radiological Environmenta) Technica) Specificeations would
have to be amended before rediological effluent controls can be trensferred
from the Technical Specifications te other documents), The Staff will
inftiate 4n parellel with 1ssuance of this Policy Statement the rule changes
necessary to fully implement this Policy Statement.

To give sdded assurance that the conditions and Timftetions currently
contzined in Technical Specifications that will be removed are adequately
controlled, the NRC will give increzsed sttention to changes wade pursuant to
§50.55 and to the administrative contro) requirements of the Technical
Specifications. The NRC s peying closer attention to FSAR updates, and wil)
specificelly look for changes which potentfally violate §50.59. The Staff 1s
encouraging industry to get the help of the Institute of Nuclear Power
Operations (INPO) and the support of the Nuclear Utilfty Management Resource
Committee (NUMARC), in sponsoring activities to encourage the highest quality
for utility review of changes including those made pursuant to §50.55. The
NRC will work with industry to develop 2 standard for the conduct of §50.59
reviews. This standard will then be afforded regulatory status (e.g., by @
seperate policy statement, regulatory guide, or generic letter). In the
interim, utilities that choose to file an epplication to amend their Technica)

2Ib1d. Enclosure 1, Tonl-
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Specifications 1n accordance with this Policy Statement must have n place
edministrative controls to ensure that changes made pursuant to §50.5¢ ere
mede only after the bases for the requirement have been clearly established
and after review by & mu1t1d1sc1p11nary review group mede up of responsible,
technical supervisory perscnnel, fncluding onsite operations personnel, 1In
eddition, 1f Technical Specification requirements are reloceted to plent
procedures, then the revised Technice) Specificetions must contain
adrinistrative controls to ensure that they are appropriately maintained and
impiemented. The Staff will {ssue guidance on the eppropriate control
mechanisms for requirements removed from Technical Specifications (e.g., FSAR
amendment, procedures, or other Ticenses-controlled document) in time for use
when the Policy Statement s {ssued in fina) form, r

The WRC will, consistent with 1ts missfion, allocete resources as necessary to
fmplement this Policy Statement.

1V. [ENFORCEMENT POLICY

Any changces to & icensees' Technical Specifications to apply this Policy
Statement's criteria will be made by the license smendment process prior to
implementation. Continued comp)iance with Technica) Specifications and with
the commitments conteined 1n other Ticensee-controlled documents {s required
by the Commission. Violations and deviations will, as in the pest, be
subject to the Enforcement Policy in 10 CFR Part 2, Appendix C, (1986),

1f 2 licensee elects to epply these criteria, the requirements of the removed
specificetions will be reloceted to the Fina) Sefety Analysis Report (FSAR)
or other licensee controlled documents. Licensees must operate their
facilities 1n conformance with the descriptions of their facilities and
procedures 1n their FSAR unless the change s reviewed and approved in
accordance with §50.59. The Commission will take appropriate enforcement
action to ensure that licensees comply with FSAR commitments and §50.58.
Changes to the provisions of other documents (2.9., QA plan, plant
procedures) are subject to the specific ~equ‘-aments for those documents.
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Kothing 1n this Policy Statement shall 1imit the authority of the NRC to
conduct inspections as deemed mecessary end to take eppropriste enforcement
action when regulatory requirements or commitments are not met,

ADDITIONAL VIEWS OF COMMISSIONER ASSELSTINE

Commissioner Asselstine adds the following: 1 disepprove this interim policy
statement. Although I support an effort to bring ebout improvements 1n plant
Techricel Specifications, 1 believe that this policy statement must be
mocified in four respects: First, any such policy should contain an explicit
statement that the Commissfon will not entertain changes 1n testing and
surveiliance intervals and allowed outage times wunti) T{censee maintenance &
programs are strengthenec. Second, 1 belfeve the 10 CFR 50.59 review process
should be strengthened before licensees are given the flexibility afforded
this fnterim policy. Third, this {nterim policy weakens the Commission's
enforcement options ‘or some important safety requirements now contained in
the Technical Specifications. For example, plants Ticensed since

Jenuary 1, 1879 (33 full power licenses thus far) are not covered by the
requirements of the Commission's fire protection regulations (10 CFR Part 50,
Appendix R). Instead, the Technical Specifications and Yicense conditions
have been used as the vehicle for establishing enforceable fire protection
requirements for the plants 1icensed since 1878. It appears that this policy
stetement would allow removing the enforcesble fire protection requirements
from the Technice) Specifications and placing them in & far less enforcesdle
document -~ the Fina) Safety Analysis Report. The February 7, 1986
memorandum from the Acting Director for Operations to the Commissioners
(Subject: Test Application of TSIP Technica) Specification Selection
Criteris) indicates thet fire detection instrumentation, fire suppression
systers and fire barriers would no longer be covered by the Technice)
Specificatfons. As the NRC staff admits, "(T)he NRC's ability to fine 2
Ticensee or to seek escalated enforcement action ageinst a Yicensee who fails
to comply with some relocated Technical Specifications 15 somewhat
diminished.™ This 4s unacceptable. At a minimum, the Commission should
trest faflures to meet safety provisfons 4n the Final Snfety Analysis Report

and other such controlled documents fn the same manner as failures to comply
with Technica) Specifications.



Finally, the February 7, 1986 memorandum ndicstes that AC and DC power
sources would not be covered by Technicel Specifications while the plant is
in the decay heat removal mode. These power sources are not deemed vita)
because events in this mode or operation are not "design basis accidents.”

find this argument troubling. The significence of the decay heat remova)

function 1s described in, for example, the KRC's Office of Analysis and
Evalustion of Operational Date report "Decay Heat Removal Problems st U.S.
Pressurized Water Reactors™ AEOD/CS503, December, 1585, 1 fafl to see the
wisdom of not addressing power sources in the Technical Specifications while
the plant 1s in the decay heat removal mode, Therefure, 1 must question the
adequacy of the selection criteria for what 15 and 1s not to remain in the
Technical Specifications,

1 would appreciste receiving comments on the above,

Dated at Washington, D.C., this day of » 1987,

For the Nuclear Regulstory Commission

Samuel J. Chilk,
Secretary of the Commission,

!



December 4, 1980

MEMORANDUM FOR: Edward L. Jordan, Director
0ffice for Pralysis and Evaluation of
Operationa) Data

FROM: Frank J. Miraglia, Jr., Deputy Director
Office of Nuclear Reactor Regulation

SUBJECT: CRGR BRIEFINC ON THE NEW STANDARD TECHNICAL SPECIFICATIONS (STS)

NPR is scheduled to brief CRGR on the new Standard Technical Specifications on
December 12, 1990. It is anticipated that a final draft of the new STS will be
issued to the owners groups for comment in the very near future. It is not
necessary to have reviewed the new STS prier to the briefing since this briefing
is intended only to introduce the new STS to CRGR. It ie anticipated that future
meetings will be scheduled at which the major issues can be discussed in detail,
if desired.

In order to provide some background information for the first briefing, we are
providing the follewing documents to CRGR members and staff:

1. Commission (interim) Policy Statement on Technical Specification
Improvements for Nuclear Power Peactors, February 6, 1087,

o

Letters to the owners group chairmer providing iists of requirements
which may be relocated from the STS, May 9, 1988,

o
.

SECY-B8-304 Staff Actions to Reduce Testing at Power, October 26, 1986.

4.  SECY-90-366 Report on the Status of the Technical Specifications
Improverment Program, October 29, 1990,

The centact for this effort is Mr. Richard Lobel (x21185). This effort is
sponsored by Charles E, Rossi, Director, Division of Operationz)] Events
Assessment.

He look forward to introducing CRGR to the large amount of work which has been
d by th ff and the indust to i » th i §
one by the staff an naustry to 1mprg;gs}nglgq§gg3qgﬂ specifications

Frank J. Mirl‘gm:’&*‘.’?ﬁleip%ty Director

0ffice of Nuclear Reactor Regulation

Enclosures:
As stated
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peT ENCLOSURE 2

e, UNITED STATES
w % NUCLEAR REGULATORY COMMISSION e
- WASHINGTON, D. €. 20585
Rl o 4 ,}
LT E
¥r. R. A, Newton, Chatrman MAY § 1388

westinghouse Owners Group
Wisconsin Electric Power Company
p.0. Box 2046

Milwaukee, W1 53201

Dear Mr. Newton:

This letter {s in response to your report identifying which Standard Technical
Specification (§7S) requirements you believe should be retained in the new STS
and which can be relocated to other licensee-controlled doecuments.

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

ave based on the Commission's Interim Policy Statement on Technical Specif/ce-
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 8 ¥arch 29, 1988 meeting between NRC, NUMARC, and each Owners
Group in making these {nterpretations.

Based on our review, we have concluded that 2 significant reduction can be made
{in the number of Limiting Conditions for Operation (and associated Surveillance
Recuirements) that must be fncluded in the STS. Our goal 1s to assure that

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

The development of the new ST5 based on the staff's conclusions will result in
more efficient use of NRC anc industry resources. Safety improvements are
expected through more operator-oriented Technical Specificetions, improved
Technical Specification Bases, 8 reduction in action statement-induced plant
transients, and a reduction in testing at power.

ks you are aware, the NRC staff and industry also have underway @ parallel
program of specific line item improvements to both the scope and substance

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

of {mprovements was {idertified in the report (NUREG-1024) of a major staff task
group established in 1962 to study surveillance requirements in Technica!l
Specifications and develop alternative epproaches to provide better assurance
that surveillance testing does not adversely impact safety. The NRC wild
continue to actively fdentify and pursue the development of specific 1ine {tem
{mprovements to Technical Specifications and will make these improvements
{mmediately available to licensees without waiting for the new STS. We encour-
soe each of the Owners Groups to continue to work with the NRC staff on these
types of perallel {mprovements to existing Technical Specifications.



Mr. R, A. Newton -l & N

We are confident that the enclosed siaff report provides an adequate basis for
the Owners Groups to proceed with the development of complete new STS 4n accordance
with the Commission'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
{mportant program moving forward.

Sincerely,

Thomas E. Murley
Office of Nuclea

Enclosure:
As stated

cc see next page P s






