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INDEX I A) PROCESS I A) GENERIC INFOPIIA- I A) SITE AND DESIGN I SlTYU5 OF DOE# FOREIGtN I A) PRIORITY AMID
NO. I I TION NEEDS FOR fSPECIFIC INFORMATION I ND OTHER EFFORTS I DESCRIPTION OF PROJECTS I

a. I B) CONDITIONS AF- I LICENSING I NEEDS FOR LICENSIJG I ADDRESSINU ISSUES FOR I
I FECTING PROCESS RATE I I I RESEARCH
I IB) MODELING NEEDS IB) SITE AND DESIGN I 1
IC) EFFECT ON SYSTEM I FOR LICENSING ISPECIFIC INFORMATION I I R) FOR TECHNICAL ASSIS- I
I PERFORMANCE I I NEEDS FOR MODELING I I TANCEJj

…I…____I…_---------- ----------- I- --------- ----------- I…---------------------I- ------------------------- I - ------------------------
lCilOOO I A) Uniform Corrosione IA) Mean time to I A) Uniform corrosion I Extensive data available I A) Archaeological data I

( 1) I I canister Penetration I rates for cast or I an wrought steelsc not I are being acseabled un- I
I B) Uater chemistru Ia nd minimum likelu I wrought steel non- I on cast.Urought steels I der 06467(BCL) and will I
I and fluxptemperature I time to canister Iself-shielded con- I being considered bw BUIP I be correlated with ex- I
I and temperature dis- I Penetration. I tainers in tufft I on a basis of minimizing I erimental data col- I
1 tribution I I basalt, and salt en- I uniform corrosion will I lected in the same pro- I
I I B) A model which I vironments. Data I have to be re-examined I gram and with existina I
I C) Dissolution of I proJects mean time I must be collected in I because of welding Prob- I NBS data. Uniform car- I
I all or Part of I failure and some I a wau that ensures I lems (conversation with I rosion is Probablu a I
I canister I measure of scatter Ithat uniform corro- IDr. E. Moore. DUIP). I fairlu minor Problem in I
l1I in time to failure 1 sion is the dominant I Uniform corrosion is I anu reasorablw designed I

I 1I1 exampleapitting car- I contairer design and I B) I
I I I rosion. Data should I repositorw. I I
A Covrec 4 eI 1 ocj a I I cover extraclean I 1 I
I I I steels (ea.g. from I I I
1 - I I ESR) as well as coa- I I I
lU%4NIBk ,,k , I I mercial grades. I Ig v4stw sit t |a I I i I /
2 4,4 6 tABA & a)%, I I D) Archaeological I I I
I I Idata in pure irons I II
Iti 1Z gC /$ IF 5 1 1 (which will not# of I I |
I I I course. alwaus be I I
I I I under Pure-uniform- 1 1 I
I I I corrosion condi- I
I I I tions) and short- I I
I I I time corrosion data I I I

1 1I on cast steels. I 1

I A) (Electrosla I A) I A) Uniform corrosion I Regarded bw DOE as Prime I A) Covered under I
I remelting is I I rate data for self- I choice for salt and I B6467(BCL) and I
I referred to in the I B) I shielded cast steel I basalt environments and I B7278(TB). ? 1
a text as ESR) I I containers in tufft I for tuff repositories I
I I I basalt. and salt en- I above water tables I B) Unatttibuted state- I
I B) 1 I vironments. Data I Uniform corrosion is I ments ofl fact and I
w I I I must be collected in I Probablu not going to be I opinion re due to M.B. I
I C) I I such a waw that I a verw serious Problem I McNeil. fC/RZESP who I

aI I uniform corrosion I in these environments.? I should b consulted for I
I I I and not (e.g.) pit- I I detail6-
a I I ting corrosion is I 1
I I I the dominant corro- I 1 I
I 1 I sion mechanism, I a
I I I Data should include I I
II I measurements on I I
Ia$ I ultraclean steels I a
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INDEX I
"D. I

A) PROCESS

B) CONDITIONS AF-
FECTING PROCESS RATE

I A) GENEGIC INIOkhA-
I TION NJEEDS FOi
I LICENSIIIG

I

A) SITE AND DESIGN
SPELIFIC INFORHATION
NEEDS FOR LICENSING

I STATUS OF DOEP FOREIGN#
AND OTHER EFFORTS

I

A) PRIORITY AND
DESCRIPTION OF PROJECTS
ADDRESSING ISSUES FOR
RESEARCH

I 6
I
I

i

)

4

I C) EFFECT ON SYSTEM I
I PERFORHANCE

ICllOOO I I
(2) 1 I

I I

I A)aau r

I a

a a

I a
a I

* a

a I

I I

I a
B) hUbELING NEEDS Ia ) SITE AND DESIGN I
FOR LICENSING I SPECIFIC INFOkMATION I

I NEEDS FOR kODELING I
…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I- - - - - - - - - - - - - - - - - - - ---… I

I (for example, ESR or I
I VAR steels) as well I
I as more commercial I
I grades.? 1

I B) Archaeological I
I data on Pure irons I
I and short-term I
I uniform corrosion I
I data on cast steels* I
I Data can not be used I
I directiw but must be I
I analuzed in light of I
I Probable radiolwtic I
I effects.? a
a a

A) I A) Uniform corrosion I
I rate data on a

B) I spheroidizod I
I (nodular) cast iron I
I self-shielded con- I
I tainers in tuff, I
I basalt, and salt en- I
a viroraments. Data I
I should be taken in I
I such a way as to en- I
I sure that uniform I
I corrosion, not I
(eg.) Pitting cor- I

a rosiont is the I
I dominant corrosion I
I mechanism. Data a
a should include I
I measurements on low I
I sulfur irons.? a

I B) Archaeological I
I data will have to be I
I used in connection I
I with short-term ex- I
I Perimental data. I
I Analuses of European I
I experience with cast I
I iron as a structural I
I material should be I
I used.? I

I/'

I

I

I
-------------------------- I

I
I .I

I
I
I

Regarded bu DOE as
Potential backup, though
enthusiasm for self-
shielded designs as
shown in Westinghouse
reports to DOE seems not
to be shared bw DOE
staff. Cheapest self-
shielded design. Cast
iron offers few fabrica-
tion Problemst but does
Present weldinu prob-
lems5f closure must be
considered carefullw.?

0. I
11

1,
I

-) 1.
I

f ItI
, I I. I

I

t. - It .i

i

B) FOR TECHNICAL ASSIS- I
TANCE I

…a-----------------------I

I

A) Will be considered
under 06467(0CL) and
B7270(TBD). Data Prob-
ablw available fron
NBSP and rrobablu not
sianificaptlw different
from those for cast
steels. tGraphitiza-
tion' because of
graphite nodules &au be
a Problem..

H)

Il

…a__ _ _ _ _I- - - - - - - - - - - - - - - - - - - - - - I-a - - - - - - - - - - - - - - - - - - - - Ia - - - - - - - - - - - - - - - - - - - - - aI- - - - - - - - - - - - - - - - - - - _ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _-- _ _ _ _ _ _ _ _ _ _ _ _I

). _ - _ _ ). .



I .1 . . . . - t . .1. - .. . .. 1. . ..

I

INDEX I A) PROCESS IA) GEUERIC INFURHiA- I A) SITE AND DESIGN ISTATUS OF DOE, FOREIGN, I A) PRIORITY AND
fr NO. I TION tIEEDS FOR I SPECIFIC INFORMhATION I AND OTHER EFFORTS I DESCRIPTION OF PROJECTS I b

I B) CONDITIONS AF- I LICENSING I NE[DS FOR LICENSING I I ADDRESSING ISSUES FOR I
I FECTING PROCESS RATE I I I I RESEARqCH I
a I 1) IHODELING NEEDS I B) SITE AND DESIGN I I I
I C) EFFECT ON SYSTEM I FOR LICE"SING I SPECIFIC INFORMATION I I B) FOR TECHNICAL ASSIS- I
I PERFOR&ANCE I I NEEDS FOR IODELING I I TANCE I

iClOOOl I I I
(3) 1 A) (Stainless steel I A) I A) Uniform corrosion I Regarded bw DOE as post I A) A3237(BNL) offers I

Ireferred to as SS) I Irate data on I Promising alternative I coverage. Work maw be I
I I B) I titanium and TiCode I for tuff below water I done under 96467(BCL). I
I B) I I 12 in non-self- I table. Uniform corro- I Probablu a relativelv I

I I shielded containers I sion is a non-problem I minor worrw, Per work I
I C) I I in salto basalt, and I for these materials in I of "olecke.
I I I tuff environments. I these environments in I
I I a Iteasuresents under I absence of radiolwtic I b) I

I I radiolutic condi- I effects. This conclu- I j I
Dx I I I tions are impor- I sion is based on the I I3 a I I tant.? Iw ork of Holecke (Sandia) I I
I I I Iand others. I
a I I B) Short term corro- I I I
1 I I sion data and an un- I I I

I I derstanding of the I I I
I I I fundamental I I a
a a I electrochemistrwt to I 1 a

S I IPermit extrapola- I I I
I IaI tion. I

I . I ~~~~~ ~ ~~~~I I I l
I A) I A) I A) Uniform corrosion I Stainless steel I A) Uniforn corrosion is I
I I I rate data on stain- I canisters in titanium I rrobably insignificant I
I B) I B) I less steel non-self- I overpacks are DOE's I comeared to Uraiu,,'Sao
I I 1 shielded containers I first choice for storage I boundar; " .4 - for I
I C) I I in tuffrbasalto and I in basalt. I these containers, which I
I I I salt environments. I I will Prqbablw be in a I
I I I Data must be cal- I I sensitized state be in I
l I I lected in such a waw I I cause of filling and I
I I I that uniform corro- I I closing. Stainless I
I I I sion (not# e.g . I I steel is anodic with :
I I I Pitting corrosion) I I respect to titaniushn I
t I uIis the dominant I I most envronmentsp so I
a a I I mechanism, I work on ealvanic ef- I
J I I aI I fects mai be reouired. I
t I I B) Short-Lers corro- a a a
I a I sion data and an un- I IB) I
I I I derstanding of the I a I
I I IIbasic I a
a I I I electrochemistre to I I I
a I I I Permit extrapolation I I I
z I I I over long times. I l

I A) I A) I A) Uniform corrosion I BWIP staff are convinced I A) Hone \ I
I a I rate data on 90X Cu I that corrosion rates are I I
ID) IB) I lOX Ni non-self- I infinitesimal and regard IB) I I

*--



INDEX IA) PROCESS I ) GENERIC 114FURHA- I A) SITE AND DESIGN I STATUS OF DOL, FOREIGN. I A) PRIORITY AND I
NO. I I TION NEEDS FUR ISPECIFIC IHFORHATION I AND OTIIER EFFORTS I DESCRIPTION OF PROJECTS Ib I b) CONDITIONS AF- I LICENSING I NEEDS FOR LICENSING I I ADDRESSING ISSUES FOR I b

I FECTINO PROCESS RATE I I I I RESEARCi I £
8 I I M) MODELING NEEDS I B) SITE AND DESIGN I I I
I C) EFFECT ON SYSTEH I FOR LICENSING I SPECIFIC INFORMATION I I B) FOR TECHNICAL ASSIS- II PERFOFU$ANCE I I NEEDS FOR MODELING I I TANCE I

________…______________________I_ -________ - __________I______________________ I- ------ ------------------- I…---- ---- ----------- IiCllOOO I I I shielded containers. I this as a potential I I(4) I C) I I Data must be cal- I backup to carbon steel I II I I lected under condi- I non-self-shielded con- I I
I I I tions where uniform I tairers in basaltoThaw I I
I I I corrosion, not I are Probablw correct as I II I I (e.U.) pitting car- I far as uniform corrosion I I
I I :rosionr is the I is concerned. I I
I I I dominant mode. Data I I I
I I Irneed onlw be col- I I II t I lected in environ- I I I
I I I ments resembling I I I
I I I basalt repositories. I I I

, t I I I B) Geoloeical data I I
I a Ion coPper (native) I I II I I in contact with I I II a I around waters resea - I II I I bling those in I I a
I I Ibasalt repositories, I I a

I I I and short-term tests I I aI I on allous. I a-- - -- - - -- - - -- -- - - -- - - -- - - - - - - - - - - - ---- - -- - - -- - - -- - - -- - - -- - - -- - - -- - -
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INDEX I A) PROCESS
NO. I

I E) CONDITIt
I FECTING PR(

IlA) GENERIC INFONMA-
TION NEEDS FOR
LICENSING

Il
A) SITE AND DESIGN
SPECIFIC INFORMATION
NEEDS FOR LICENSINGINS AF-

;CESS RATE

I
I
I
I
I
I

STATUS OF DOE, FOREIGNT
AND OTHER EFFORTS

A) PRIORITY AND
DESCRIPTION OF PROJECTS
ADDRESSING ISSUES FOR
RESEARCH

5

a.

…__ t

I B) MODELING NEEDS I b) SITE AND DESIGN
C) EFFECT ON SYSTEM I FOR LICENSING I SPECIFIC INFORMATION
PERFORMANCE I I NEEDS FOR MODELING

…---------------------I------------------ --- I-------------.________
IC12006 I

(1) I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
II
I
I

I
I

I
I
I
I
I
I
I
I
I

II

A) Pitting Corrosion

B) Wdater chemistre
and fluxs tempera-
turer structure and
heat treatment of
container metal.
Presence of inclu-
sions is especiallw
important.

C) Penetration of
container bs Pits

A)

B.)

C)

A) Determination of
whether cortaitwr is
vulnerable to pit-
ting corrosion under
Projected service
conditions.

Es) Pitting corrosion
rate datar critical
Pitting Potential
datad other data
from which a micro-
scopic understandirg
of Pitting Processes
can be developed.

A) Pitting corrosion
rate dataw includir.
scratch teststa on
low carbon cast or
wrought steel self-
shielded containers
in tuff, basalt, and
salt environments.
Measuremerts must be
made on veru clean
steels (ESR or VAR)
as well as commer-
cial steels.

Es) Verw extensive
polarization resis-
tance, Pit propaga-
tion rate(PPR)Pand
other exeerimental
data must be col-
lected and corre-
lated with ar-
chaeological data to
obtain Predictive
models.

A) Pitting corrosion
data, including
scratch testsv on
non-self-shielded
cast or wrought low-
carbon steel con-

tainers in tuff,
basalt. and salt en-
vironments. Per-
formance data must
be collected under
radiolwtic condi-
tions and an veru
clean (ESR or VAR)
steels.

Es) PPRv Polarizationa
resistance, and
other data on self-
shielded cast steel

)DOE is considering this
Itu)e of container for
IBUNIP. Extensive data
I exist on wrought steels,
Cbut essentialr none on
aIcast steels

I DOE is considering this
I for containers in saltr
I basalt, anrd in tuff
aIabove the water table.
I Unfortunatelme Practi-
I calle no experimental

0) FOR TECHNICAL ASSIS- I
TANCE I

A) Some work will be I
done under 06467(BCL) I
and B7278(TBD). B6467 a
is looking at a looselw I
specified inexpensive I
low carbon cast steel. I

B) (Pitproaation I
rate is referred to as I
PPR) I

I
A141077DC4) arid I
B7278(T6P). B6467 is I
coigsiderij-g a loosely I
specified inexeensive I
cast %teek

I a~~~~~~~~

B647s) 4 an

A)

B)

) IIIIIIIIIIIIII

0I1101
I
I
I
I
4I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

data seem to be avail-
able on cact steel,
though data exist on
wrought.

…__ _ _ _ _ _I _ _ - _ _ _ _ _ _ _ _ _ _ _ _…__ _ _ _ _I _ _ _ _ _ _- _ _ _ _ _ _ _ _ _ _ _ _ _ __I …a__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I - - - - - - -- -- _- - - -a-- - - - - - - - - I - - - - - - - - - - - -- a-- - - - - - - - - -
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INDEX I A) PROCESS I Al) LENERIC INFUfit- I A) SITE AND DESIGN I STATUS OF DOE. FOREIGJN I A) PRIORITY ANDi I
fOl I I TION NEEDS FOR ISPECIFIC INFORMhATION I AND OTHER EFFORTS I DESCRIPTION OF PROJECTS I

I B) CONDITIONS AF- I LICENSING I NEEDS FOR LICENSING I I ADDRESSING ISSUES FOR I &
I FECTING PROCESS RATE I I I I RESEARCH I
I I B) HODELING NEEBS I B) SITE AND DESIGN I I I
: C) EFFECT ON &YSTEH I FOR LICENSING I SPECIFIC INFORhATION I Ib) FOR TECHNICAL ASSIS- I
I PERFORMANCE I I NEEDS FOR HODELING I I TANCE I

1C12000 I I Icontainers (above) I I I
(2) 1 1 Imust be rein- I I a

I I I terpreted in connec- I I I
I I I tion with radiolwtic I I I
I I I data to develop I I I

I I I models. I I
I I I I I
A) I A) I A) Pittins corrosion I Potential backup for DOE I A) Can be covered under I

I I I rate data, includinr I in all tupes of I B6467(bCL) and I
I b) I B) I scratch test data, I repositories. Cheapest I B7278(TbD)t but riot top I
aI I I on spheroidized cast I self-shielded design and I Prioritw. Probablu I
I C) I I iron self-shielded I offers minimum casting I little will be done un- I

Icontainers in tufft Irroblens though welding I less DOE, Priorities
I I I basalt# and %It en- I i* a Problem. Con- I chae. I

I ~~~~~~I I vironments. Data I siderablu data Probablw I jI
I Ishould include in- I available. I B) I
I a Iformation on low- I I I
t I Isulfur irons. I a a

I I I D) PPRP Polarization I I I
I I I resistance, and I I I

IaI Iother data on I I I
I I ~~~~~~~~~~~I spheroidized cast III

I I I iron. Nature and a
I 5 I adherence of oxide I

I I I films is important. I
. ~~~~~~~~~I I I I I I

I A) I A) I A) Pitting corrosion I DOE/ONUI have been ac- I A) Being 'treated under I
lIl I rate data, including I tive. Presentlw the I A3237(BNL). ork maw I
I b) I B) I scratch test data. I prime candidate for I also be done urndar I
I I I an Ti and TiCode 12 I storage in tuff below I B6467(BCLt I
IC) a I non-self-shielded I the water tabler so more a I
I I I containers in tuff. I DOE research can be I B) I
> I I I basalt, and salt en- I expected.Ti allows are I I
J I I I vironments. I supposed to be verw I I
I I I Radiolutic condi- I resistant to Pitting I I
I I I tions are imeortant. I corrusion. Extensive I l
a I I I work has been done bw I I

I I B) PPRrpolarization I Holecke (Sandia) and is I I
a I I ,Iresistance. and I elanned bw I l
l l I other measurements I Uesterman(PUL). I I
I I I must be used to un- I I a
| I I derstand pitting I I I
I I I kinetics. I l l
I I I Radiolwtic effects I l l
I I I maw be iaeortant. I I

, I…I…I…I…-…

.~~~~ !_, .. ) -e
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INDEX I A) PROCESS I A) GENERIC INFUHIMA- I A) SITE AND DESIGN I STATUS OF DOED FOREIGN, I A) PRIORITY AND I

S NO. I I TION NEEDS FOR I SPECIFIC INFOiMATION I AND OTHER EFFORTS I DESCRIPTION OF PROJECTS I S
I B) CONDITIONS AF- ILICENSING I NEEDS FOR LICENSING I I ADDRESSING ISSUES FOR I
I FECTING PROCESS RATE I I I I RESEARCH I
I 1 B) IUDELING NEEDS I B) SITE AND DESION. I I I
I C) EFFECT ON SYSTEM I FOR LICENSING I SPECIFIC INFORMATION I I B) FOR TECHNICAL ASSIS- I
I PERFORhANCE I I NEEDS FOR MODELING I I TANCE I

IC12000 I I I I I I
(3) 1 A) I A) I A) Pitting corrosion I haw be used in basalt I A) To be considered urs- I

1 1 5 data on stainless I environments in conJunc- I der B6467(ICL) I
I B) I B) I steel non-self- I tion with Ti overpacks. 1. I
I I I shielded container- I Indications are the SS I B) I
I C) I I sin tuff repoa- I containers will be sen- I I
I I I sitories. I sitized as Placed in I I
I I I I repositories and will be I I
I I I BI) Unclear. I aluost immediatelw I I
I I I I destrowed bu localized I I
I I I I corrosion following con- I I
I I I I tact with erounduater. I
I I I I This is reflected bw I I
I I I I DOE's claimins no Pro- I I
I I I I tective value for them I I

I A) I A) I A) Pitting corrosion I Backup desisn for basalt I A) Hone I
I I I data on non-self I repositories. t
I B) I B) I shielded 9OZ Cu lOZ I I) I
I I I Ni containers in I I I
5 C) I I basalt environment. I 1
I I I I 1
I I I B) Understanding of I I
I I I mechanisms of Pit-
I I I ting corrosion in I 1
I I 1 90X Co lOX Ni allows I I
I I I in basalt I
I I I groundwaters. I 1 I

---- --- ---- --- --- __ __ __ __ __ __ _I __ __ __ __ __ __ __ I_ __ __ __ __ __ __ __ __ - -------------------- ----------- - - - - - - - ______________I

)'

. .p



I

i

I b1
INDEX I
NO, I

I
I

A) PROCESS

0) CONDITIONS AF-
FECTING PROCESS RATE

I A) GENERIC INFORIA- I A) SITE AND DESIGN I STATUS OF BOE. FOREIGN. I A) PRIORITY AND I
I TION NEEDS FOR I SPECIFIC INFORhATION I AND OTHER EFFORTS I DESCRIPTION OF PkOJECTS I
I LICENSING I NEEDS FOR LICENSING I I ADDRESSING ISSUES FOR I
I I I I RESEARCH I
I B) MODELI1C4 NEEDS I B) SllE AND DESIGN I I I
I FOR LICENSING I SPECIFIC INFORHATION I I B) FOR TECHNICAL ASSIS- I
I I NEEDS FOR HODELING I I TANCE I
*I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I…- -- I

A

I C) EFFECT ON SYSTEN
I PERFORtANCE

…a…____I…---------------------

)

lC13000 I A) Crevice Corrosion I A) Determination of I A) Crevice corrosion
(1) I I whether canister is I data on low carbon

I 9) Water cheaistru I vulnerable to I steel cast self-
I and fluxv tempera- I crevice corrosion I shielded containers
I ture I given expected con- I in tufft basalt, and
I I ditions. I rock salt environ-
I C) Penetration of I I ents. Data should
I canister I B) Crevice corrosion I include measurements
I a Potential data and I on ultraclean (ESR
I I information on I or VAR) steels as
I I mechanisms of I well as more conven-
I I crevice corrosion I tional arades.

IaI I B) Archaeological
I I I data on Pure irons

I I I and short-term data
I I Ion cast
I a ' I steelsaespeciallu
a a I such data as reveal
I a I the chemistru of
a I I crevice corrosion.

I A) I A) I A) Crevice corrosion
a a a data on non-self-
I B) I 9B) I shielded cast or
I I I urought steel con-
I C) I I tainers in tuff,
a I I basalt, and salt en-
a a I vironments. Data
a I I must include

| I I radiolutic effects
I| I asid include data on

I I I extraclean (ESRP
I I I VAR) steels as well
a i I as more conventional
I I I grades.

I I 1 I) Electrochemical
I I I measurements on
t I I kinetics of crevice
a I I cprrosion in non-
I I I self-shielded cast
a I I steel containerst
I I I including radiolutic
I a I effects.
a--

…-__ _ a-- ……__ _ __ _ _a…__ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _

I
I0)
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I DOE regards as expensive I A) Data on cast steels I
I backup for nion-self- I are not readdilu avail- I
I shielded cast steel con- I able. 06467(BCL) and I
I tainers, I especiallw B7278(TBD) I
I I will address,

This is the Prime DOE
choice for HLW contain-
ment in basalt and salt
environments# and in
tuff environments above
the water table. None-
theless, veru few data
appear to be available
on cast steel con-
tainers, though there
are data on wrought
steels,)

I
I
1
3
1
1

.I

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

A) Top PrioritY under
06467(BCLX and
D7278(TBDI. B6467 is
looking at a looselw
defined, ineepensive
cast low rjarbon steel.

B)

I
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lC13000 I A) I A) I A) Crevice corrosion I At present a backup to I A) Can be covered under I
(2) 1 l I data or, nodular I DOE's more favored I B6467(BCL) and I

I B) I B) I (spheroidized) cast I designs. Externsive a B7270(FBD) I
I a a iron self-shielded I literature data Probablw I I
I C) I I containers ir tufft I extist. I B)
I a I basalt, and salt en- I a I
I I I vironments. Per- I I
I I I formance data should I I I
a a I include information I I I
I I on effect of low I I I
a I I sulfur spec. I i

I I I B) Electrochemical I I
I a I data from which the I I I
I I I crevice corrosion of I I a
I I I seheroidized cast I I I

I I I irons can be under- I I t
' I I stood. a -
a a a a I II
I A) I A) I A) Crevice corrosion I Prime choice for tuff I A) Uork is Proceedinu I
I I I data on titanium and I repositories below the I in brines runder I
I B) I B) I TiCode 12 non-self- I water table. HaJor ef- I A3237(BNL), which will I
I a I shielded cortainers I fort has been undertaken I also address tuff I
I C) I I for use in tuff. I bw Holecke at Sandia. I groundwators. Coverage I
I I I basaltr and salt en- I Some work saw be done in I also offered under I
I I I vironments. I Westerman's group at I B6467 4BCL9. I
I I I Measurements under I PNL. I '
I I I radiolwtic condi- I a 1) I
I I I tions are imeortant, I I
a a a a a a
I I I B) Electrochemical I a
I I I measurements reveal- I a a
aI I ing the chemistrw of I I I
I I I crevice corrosion in I I I
I a I titanium and TiCode I a a

I I I 12 and the effects I I
I I I of radiolwtic ef- I I a
I I I fects on this. I I
I a a a a I
I A) I A) I A) Crevice corrosion I DOE propose to use I A) B 6467(BCL) will ad- I
I I I data on stainless- I stainless steel I dress in Particular I
I B) I) I steel non-self- I canisters with titanium I case of 304L stainless. I
I a I shielded containers I overpacks in basalt en- I This seems to bw e
I C) I I in basalt I vironneruts. Status of I highest Prioritu stain- I
I I I repositories. in- I data unknown, I less b..t 14i1& a -
I I cluding Oalvanic ef- I I al""" 4V-4~ Wil------------- aI-a-----------a-----------I--------------------------
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lCi3000 1 1 I fect of stainless I I B) I
(3) 1 1 1steel being in con- I I I

I I tact with titanium I I I I
I I while undergoing I I I

I I I corrosion. I I
. ~~~~~~~~~~~I I : I I I

I I B) Electrochemical I I
I I I experiments givinrg I I I
I I information on the I I
I I I kinetics of crevice I I I
_ I I I corrosion in stain- I ' I
J I I I less steels. Ex- I I I
I I I Periments under I I I
I I I anodic conditions I I I
I I I are relevart, since I I I
I I I if SS canisters con-I I
I I I tact groundwater I I I
I I I thew will be acting I I I
I I I as sacrificial I I

I I anodes for the I I I
I I I alreadu-failed Ti I I I

I I I overpacks.Howeverv I : I
I I I grain boundarw at- I I I
I I I tack maw make all I | I
I I I others mechanisms of I I
I I I corrosion negligible I I I
I I I in comparison. I I I

|~~ ~ I I I !I
A) I A) I A) Crevice corrosion I DOE regards as useful I A) None I

I I I rate data on non- I backup in basalt Data I I
I B) I B) I self-shielded 90XCu I on crevice corrosion in I B)I
I I I IOX Ni containers in I absence of radiation I I
I C) I I basalt environmentst I Probably exist for this I I
> I I I especiallu with I or similar allows. I. I , effct. Iregard to radiolutic I I I
I I I effects.

I I I B) Electrochemical I I
I I I data indicating I I I
I I Imechanisms of I I I
I I I crevice corrosion of I I I
I I IICu 90X Ni IOX in I I I
I t I basalt environmentse I I I
I I I and data on effects I I I
I I I of radiolusis; I I
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A) SITE AND DESIUN
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NEEDS FOR LICENSING

I
I
I

STATUS OF DOE. FOREIGNP
AND OTHER EFFORTS

I
I
II

A) PRIORITY AND
DESCRIPTION OF PROJECTS
ADDRESSING ISSUES FOR
RESEARCH

I
I
I
I
I

e .

I

I C) EFFECT ON SYSTEM I
I PERFORIANCE I

1C14000 I ) Stress Corrosion I
(1) I Cracking I

I I
I B) Stress state of I
I canister, allou I
I structure and heat I
I treatment# water I
I chemistru and flux, I
: temperature. I

I C) Fractures con- I
I tainer

I BI

I I

I )

a I

I i

t I

ID) ~~~~~~~~~~~~I
I ~~~~~~~~~~~~~I

IC)I

_ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ I

I I I
B) MODELING NEEDS I B) S11E AND DESIGN I I
FOR LICENSING I SPECIFIC INFORMATION I I

I NEEDS FOR MODELING I I

A) Uhether container I A) Nc/V curves ard I DOE regards this as a I
is vulnerable to I slow-strain data for I backup. BCL is analwz- I
stress corrosion I self-shielded cast I in availabilitu of I
crackinr under I steel containers in I data.Steels are believed I
Projected condi- I basalt. tuffy and I to be vulnerable in I
tions. salt environments. I alkali ground waters. I

I Data should be cal- I I
B) Kc/V curves. slouw I lected ort extraclean I I
strain rate data, I steels (ESRP VAR) as I I
and an understandirY I well as more commer- a
of the basic met- I cial grades. a
alluraw of scc. I I
Kc/V curves depend I B) Kc/V curves and I I
on exposure time ard I slow strain data ire I I
extensive extraPola- I apPropriate environ- I I
tions will be reces- I ments. I I
sarw I I I

A) I A) Stress corrosion I These containers are I
I cracking data on I DOE's Present top choice I

B) I cast or wrought I for basalt and salt en- I
I steel non-self- I vironamentsp as well as I
I shielded containers I for tuff above the water I
I in basalt. tuff, and I table. Nonetheleuss ex- I
I salt environments. I Perimental data seem I
I Data must cover ex- I sparse on cast steels, I
I traclean (ESRPVAR) I though there are some on I
I steels as well as I wrought steels. Wester- I
I more conventional I man (PNL) is doing ex- I
I arades. and take I tensive work on some I
I into account I wrought allou steels. A I
I radiolwtic effects. I useful model was devel- I
I I oped bu Henthorne and I
I B.) De.endence of Kc I Parkins (Corrosion
Ion V. slow strain I Science v6 P357). 1

rate data. Some un- I I
I derstanding of the I I
I metallurgu of scec is I a
I crucial since the I a
I Kc/V curves must be I a
I entrapolated over I I
I several orders of I
I magnitude in time. I I

A) I A) Stress corrosion I Viewed bs DOE as Poten- I
t cracking data on I tial backup susteain No I

…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -- - - -I

I4) FOR TECHNICAL ASSIS- I
TANCE

----------------------- _--I

A) B6467(BCL) and I
I 7278(TbD) will cover. I

1'B) a

A) Top Prioritu under I
I 6467(DCL) and I
17278(TBD) I

14B) I

A) Could be covered un- a
der B6467(0CL). be- I
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Il
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ADDRESSINO ISSUES FOfi
RESEARCH

I
I
I
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I

a

a
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. II

I I B) MODELING NEE0S I B) SITE AND DESIGN I
I C) EFFECT ON SYSTEH I FOR LICENSING I SPECIFIC INFORFMATION I
iPERFFORMANCE I I NEEDS FOR MODELING I t

1C14000 I B) I B) I nodular I known DOE work. I
(2) 1 I I (spheroidized) cast I 1

I C) I iron self shielded I I
I I I containers in tufft I
I I I basalt, and salt en- I I
I I I vironments. I
: I I I I

I I B) Kc/V and slow I I
I I I strain rate curves. I
I I I I I
I A) I A) I A) Stress corrosion I Ti allows are not I
I I I cracking data on I usuallw verw vulnerable I
IB) I B) I titanium and TiCode I to SCC. Work is ongoing I
I I 1 12 non-self-shielded I at Sandia (holecke) and I
I C) I I containers in tufft I PNL (Westerman). I
t I I basaltv and salt en- I t

I I vironaents. I
I I I I I
I I I B) Radiolutic ef- I
I I I fects on Kc/V and I I
I I I slow strain rate ef- I t
I I I fect*iand on the I I

I I kinetics reflected I I
I I I in these effects. I I
I I I I I
I A) I A) I A) Stress corrosion I Unknown. DOE regards I
I I I cracking data on 90% I this as a potential I
I B) I B) I Cu 10% Ni allows in I backup for basalt. I
I I I basalt environments. I I
I C) I I I I

I I I B) An understanding I I
l l I of the basic met- I I
I I I allurgu must be I

I I I derived, especiallu I I
l l I using Kc/V and slow I l
l I I strain rate data I I

I I and used to Project I I
I I I scc vulnerabilitw I I
I I I into the remote I I
I I I future.Radiolutic I I
I I I effects must be I I

I I I taken into con- I I
I I I sideration. I I

…---------------------…- ---------------------…I- ---------------------…I…-------------------------

B) FOR TECOINICAL ASSIS- I
TANCE

…-- - - - - - - -_ _ _ _ _ _ _ _ _ _ _ _ _ I
cause of length and l
cost of experiments, I
Probablw little will be I
done unless DOE
Iriorities change.

B) iI

A) Can be covered under I
A3237(BNL). Not sup- I
Posed to be a Problemp I
but radiolusis can I
cause surprises. I

tb ) I

A) None I

I B)

I__ _ _ _ _ _ _ _ _ _ _ _
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I
I
I

A) SITE AND DESIGN
SPECIFIC INFORMATION
NEEDS FOR LICEN1SING

I STATUS OF DOE, FOREIGNP I A) PRIORITY AND
I AND OTIIER EFFORTS 'I DESCRIPTION OF PROJECTS
I I ADDRESSING ISSUES FOR

II
I
aI
I

a

)

I C) EFFECT ON SYSTEM
I PERFORNANCE
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lC15000 I A) Hudrogen

(1) I E-brittlement

I B) Structure and
I heat treatment of
I allous, solubility
I of hedrogen, ten-
I dencw to form
I hwdridesp radiation
I field. stress state
I of canister, water
I chemistre (espe-
I ciallw pH and Eh)

I C) Fracture of con-
I tairsor

I B)

IC)

…I

I I
B) IODELING NEEl'S I B) SITE AND DESIGN I
FOR LICENSING I SPECIFIC INFORHATION I

I NEEDS FOR HUDELING I
…I…------------------- I----------------------

A) Uhether canister I A) Nudroaen I
is vulnerable to I embrittlement data I
hudrogen embrittle- I on cast steel self- I
mert. I shielded containers I.

I in basalt, salt# and I
B) Kcr crack growth I tuff environments. I

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

a
I

mechanisms, and
strain rate sen-
sitivitw. Reauired
extrapolations are
great and must be
based on an under-
standing of the
mechanisms of SCC.

A)

B)

B) Kc, crack irowth
mechanisms, strainn
rate sensitivitu.

A) fludroven
embrittlement data
on non-self-shielded
cast and wrought
steel containers in
tufft basalt, and
salt environments.
Not onle must con-
ventional radiolwtic
effects be taken
into account, but
also the likelihood
that (at least in
salt) intense gamma
fields will cause
chemical c1 anges in
the environment of
the container (spe-
cificallew be decom-
Posing NaCl into C12
arnd Na).

B) Nc.crack growth
kinetics, strain
rate sensitivite,
and effect of
various radiolutic
reactions on these.

Logan and Yolken (Proc.
2d Intl. Conf . On Me-
tallic Corrosion, NACE,
Houstorn 1966) reported
Preliminars investiga-
tions. Some work is
believed to have been
done since in the UKr
but all indications are
that existing data are
all on wrought struc-
tures.

This tupe of container
is DOE's top choice for
salt and basalt, and for
tuff above the watert-
able. Dr. Lavs at BNL,
under ONUI sponsorship,
is looking into
radiolutic effects in
salt, but in general re-
search on hudrogen
embrittlement in cast
steels seems fairlu
limited. Uesterman
(PNL) is doing relevant
work on wrought steels.

I B) FOR TECHNICAL ASSIS- I
I TANCE I

_I…__---- ----- _------ ------ I

I A) Uill be treated as I
I special case of non- I
I self shielded cast I
I steel conLainers(below)

I B) I
I i I
I . I

I -
I ~~~~~~~~~~~~~~~I

I I
I A) TOF Priorite under I
1 B6467(DCL.) and1
1 1B7278(TBD}. Urnfor- I
I tunatelia,'ESR steels I
I seem more 'than normalle I
1 vulnerablelJ use of VAR 1
I mae be necessare. To- I
I talle inadeouate data I
I basre at p tesent. I

ID)
I .I
I .
I .I
I I
I I

I I

I I

RESEARCH

I I I
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IC)
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I TION NEEDS FOul I SPECIFIC INFORIMATION I AND OT11EH EFFORTS I DESCRIPTION OF PROJECTS I
I LICENSIN I NEEDS FOR LICENSING I I ADDRESSINq ISSUES FOR I
I I I I RESEARCH I I
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I A) I A) Hudrogen I This ture of container I A) Can be covered under I
I I embrittlement data I is a backup for DOE. I B6467(BCL) ard I
: B) I on nodular I I B7278(TBU?. Presentle I

I (6rpheroidized) self- I riot highiprioritu. I
I shielded cast iron I I

1 I containers in salt, I D) )
I I basaltv arid tuff en- I 1

I vironnents. I I

I I B) Ect crack growth I I
I I kinetics, strain I ; I
I I rate sonsitivitw I 1

I |~~~~ ~ I I iI
I A) I A) Hudrosen : Presentlu top choice bw I A) Uork is going on un- I
I I embrittlenent data I DOE for tuff below the I der A3237(BNL). I
I B) I in titanium and I water table. Uork is I B6467(BCL) will also I
I I TiCode 12 nora-self- I onaoing in the laborato- I cover. Hludroden I
I I shielded contaiuners I ries of Oriani (U Hin- I embrittlement is a I
I I in tuff, basalt. and I nesota)v Westerman I killer in manr Paten- I

I salt environments. I (PNL)p Holecke (Sandia). I tial Ti applications I
1 I Performance data I I and the combination of I
I1I must include the ef- I Ti and radiolusis over

I fects of radiolusis I I long Periods of time is I
i not onlu uPon the I Iw orrisome. I

1 I groundwater, but I 1 1
I al o (especialle in I J B)

1 I salt) on the back- I I
Ifill. I I

I I I I . I
I I B) Kcr crack growth I I 1
I I kinetics. strain I I I
I I rate sensitivite. I I

I A) I A) Hwdrogen I A likele candidate in I A) 304L *ats be examined I
I I embrittlesent data I basalt, but Presence of I under B6467(DCL). SS :
I B) I on stainless steel I Ti overpacks will keep I is not usuallu verw I
1 I nun-self-shielded I stainless steel anodic I vulnerable to hydrogen I
I I cuntairers in Luff, I ard interfere with I embrittlement.Hedrogen I
I : basalt, and saIL en- I hudroaen Pickup. I ebrittlement is Prob- I

I vironments. I I able irrelevant cav- I
1 I I Irared to grain boundaru I
I I B) Kctcrack growth I I attack. I
I I kinetics, strain I I
I I rate sensitivity. I I B)
I I I I I
I A) I A) Hudrogen I DOE regards this as a I A) None. If DOE uses I
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lC16000 I A) Grain Bourdarw I A) Whether cor- I A) Grain boundaru I Some work in the UK. I A) bCL is undertaking a I
(1) I Corrosion I tainers are subJect I corrosion rate data I I review of whatu can be I

l a to grain bound4rw I on self-shielded I I learned from archaeol- I
I U) Allow composition I corrosion under a cast steel con- I I ow. l
I and structure. state I ProJected condi- I tainers in basalt, a a a
I of stress# water I tions. I tufft and salt en- I B) I
I cheaistruw tempera- I a vironments. a a a
a ture. I B) Basic met- I I a
a a allurgical and I B) Not determined I a a
a C) Destrows mechani- I electrochemical in- I a a
a cal integritw and I formation on grain a a a a
a leads to rupture of I boundarw corrosion, a a a a
Icontainer, I I I I
a a a a a a
IA) I A) I A) Grain boundarw I Some work believed to I A) BCL's review of ar- I
a aI I corrosion data in I have been done in the I chaeoloiical data maw I
a B) I B) I cast or wrought I UK. Probablw verw few I be useful. I
a II I steel non-self- I data exist for cast (as I I
IC) I I shielded containers I opposed to wrought) Ia B) I
I I I in basalt, tuff, ard I steels, I I
a a I salt environments. I I I
a a I I Data should include I I a
a I I work on extraclean I I a
a aI I (ESRIVAR) steels and a I

a a I under radiative con- I I
I a I ditions. a

a a aI B) Not known I a I a

A) I A) I A) Unknown I Some data maw come from I A) a
aI I I bCL archaeological I a
B) I B) Grain boundaru I B) None known astudws I b) I

a a corrosion data on I I a a
IC) I nodular I I a a
a a (spheroidized) cast I a a a
I a irons in saltt a I a
a I lbasalt# and tuff en- I a a a
-I I vironrents in self- I a a
a a I Ishielded container I a a I

- a I designs. I I a a

I A) I A) I A) Unknown I None I A) a

a D) aB) Grain boundary I B) None known. I a B)
I I corrosion data on I Frobablw not a prob- a I a
IC) I noe-self-shielded I lems unless Ti metal I a a
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IC16000 1 I titanium and TiCode I wsidizes its own I I 1
(2) 1 I 12 containers in I grain boundaries I 1

3I basalt, tuff. and I during hot stage. I I I
I I rock salt. II I I

A) I A) I A) Unknown I None I A)LJ,,,* I
I gI - I I VU1r4i .1: > s:#qrjsr 1

Ib) I B) Grain boundarw I B.) Stated DOE iinten-Il Ia) I
I I corrosion data o I 5 tion is to use 304L .-4-> I
I C) I stainless steel non- I SS after treatment I I

I self-shielded con- I that should leave i I I
1 I tainers in tufft I ir a sensitized con I I I
I I basalt, and salt en- I dition. Grain I 1 I

I vironments. I boundarw attack on I I
1 1 1 sensitized stainless * I 1

1 e steels is usuallw I I
catastrophic in a I 1 1

1 1 verv shorttiee / 1
I I I , I I
I A) I A) I A) Unknown. Cahn- I If need Justifies# maw I A)
I I I Balluffi diffusion I be covered under I I
I B) I B) Grain boundarw Imaw be a factor. I B6467(bCL) I B) I

I corrosion in 90% Cu I 1 1
IC) I 10 Ni non-self- Ib) None known. I I 1

I I shielded containers. I I I I
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