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A) PROCESS

E) CONDITIONS AF-
FECTING FROCESS RATE

C) EFFECT ON SYSTEM
PERFORMANCE

A) GEMERIC INFODRMA-
TION NEEDS FOR
LICENSING

B) HOLELING NEEDS
FOR LICENSING

A1) SITE AND DESIGH
SFECIFIC INFORMATION
HEEDS FOR LICENSING

E) SITE AND DESIGN
SPECIFIC INFORHMATION
NEEDS FOR HODELING

! S1ATUS OF DOE, FOREIGH»
! AHD OTHER EFFORYS

A) PRIORITY AND
DESCRIPTION OF FROJECTS
ADDRESSING [ISSUES FOR
RESEARCH

B) FOR TECHNICAL ASSIS- |
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A) Uniforwm Corrosion

B) Water cheaistry
and fluxstearerature

and temrerature dis-
tribution

€) Dissolution of

all or part of
canister

Covrecded 120cd 52

‘ c .up\‘.d" ‘*“VN ide

b onatdribiked ove dee

lde M B McNell,
| NRC[RES

A) (Electroslag
remelting is
referred to in the
text as ESR)

B)
c)

A) Haen time to
canister renetration
and wminiwus likely
time to canister
renatration.

B) A wodel which
rroJects wmean tiwme
failure and soxe
weasure of scatter
in tiwe to failure
from accessible data

>
-

A) Uniforwm corrasion
rates for cast or
wrousht steel non-
self-shielded con-
tainers in tuff,
basalts and sa3lt en-
vironments. Data
must be collected in
3 way that ensures
that uniform corro-
sion is the dowminant
corrosion awechanism
and nots for
exawrlerritting cor-
rosion. Data should
cover @xtraclean
steels (e.d.r» from
ESR) as well as cowm-—
wmercial srades.

B) Archaeolosgical
data in rure irons
(which will not, of
courser alwaus be
under pure-uniform-
corrosion condi-
tions) and short-
time corrosion data
on cast steels.

A) Uniform corrosion
rate data for self-
shielded cast steel
containers in tuff,
basally and salt en—
vironments., Data
sust be collected in
such @ way that
uniform corrosion
and not (e.42.) pit-
tind corrosion is
the dominant corro-
sion mechaniswm,

Data should include
measurenents on
ultraclean steels

Extensive data availlable
on wrousdht steelss not
on cast.Wroudht steels
being considered bw BUIF
on a basis of minismizingd
uniform corrosion will
have to be re-examined
because of welding rrob-
lewms (conversation with
Dr. E+ Maores BUWIF).
Uniform corrosion is
#robably not crucial for
ans reasonable choice of
container desisn and
rerositorw,

Redarded by DOE as prime
choice for salt and
basalt environments and
for tuff rerositories
above water table.
Uniforme corrosion is
rrobably not soing to be
a very serious rroblem
in these environaents.?

A) Archaeolodical data |
are beind asseabled un— 1§
der B&467(BCL) and will
be correlated with ex—- |
rerimental data col- H
lected in the same Fro- |
dram and with existina |}
NBS dasta. Uniform cor- |
rosion is Frobably a !
fairly winor rroblem in !
anu reasonasblw designed |
rerository.

B)
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1
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+

%
a
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A) Covered under
B6467(BCL) and
B727B(TB¥). ?

B) Unattfibuted state-
wents of! fact and
orinion are due to H.B,
MeHeils HRC/RES» who
should bg§ consulted for

details.
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A) PROCESS

B) CONDITIOHS AF-
FECTING PROCESS RATE

C) EFFECT ON SYSTEHW
FPERFORMANCE

A) GENERIC INFOKHA-
TION HEEDS FOR
LICENSING

B) HODLELING NEEDS
FOR LICENSING

A) SITE AND DESIGN
SFECIFIC INFORMATION
NEEDS FOR LICENSING

B) SITE AND DESIGN
SPECIFIC INFOKMATION
NEEDS FOR MODELING

STATUS OF DOE» FOREIGH»

AND OTHER EFFORTS

A) FRIORITY AND

DESCRIFTION OF FROJECTS

ADDRESSING ISSUES FOR
RESEARCH

!
B) FOR !ECHNICAL ASSIS-

TANCE

A) (Vacuum arc
rewmeltingd is
referred to in the
text as VAR)

B)

)
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A)
B)
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(for examrler ESR or
VAR steels) as well
as wmore commercial
dgrades.?

B) Archaeclosiical
data on sure irons
and short-term
uniform corrosion
data on cast steels.
Data can not be used
directly but must be
ansluzed in light of
rrobable radiolutic
effects.?

A) Uniform corrasion
rate data on
srheroidized
(nodular) cast iron
self-shielded con-
tainers in tuff,
basalt, and salt en-
virvronments., Data
should be taken in
such & way as to en-
sure that unifore
corrosiony not
(@.d.) pittind cor-
rosione is the
dowminant corrosion
mechanisw. Data
should include
measurewents on louw
sulfur irons.?

B) Archaeolosical
data will have to be
used in connection
with short-term ex-
rerimental data.
Analuses of Eurorean
exrerience with cast
iron @as @ structural
material should be
used.?
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Redarded by DOE as

rotential backuse, thousih

enthusiaswm for self-
shielded desisdns as
shown in Westinghouse

rerorts to DOE seess not

to be shared bw DOE
staff,

rresent weldind rrob-
leasé closure wmust be

considered carefullw,?

Chearest self-
shielded design, Cast
iron offers few fabrica-
tion rroblemss but does

i

A) Will he considered
under Bé447(BCL) and
B7278(TBD) .
ably available from

NBSy and rrobablu not

significantly different

from those for cast
steels. Grarhitiza-
tion* becguse of

irarhite podules may be

a problem..

|
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INDEX ! A) PROCESS } AY GENERIC INFURMA- 1§ A) SITE AND DESIGH ! STATUS OF DOE, FOREIGN» | A) FRIORITY AND H
NO. i i TION NEEDS FOR i SPECIFIC INFOURMATION ! AND OTHER EFFORTS { DESCRIPTION OF FROJECTS 1§
"4 B) CONDITIONS AF- I LICENSING I NEERS FOR LICENSING | : 1 ADDRESSING 1SSUES FOR H
} FECTING PROCESS RATE 1 { 1 | RESEARCH 1
1 ! B) HODELING NEEDS { B) SITE AND DESIGHN ! H :
{1 C) EFFECT ON SYSTEM | FOR LICENSING !} SFECIFIC INFORMATION ! ! B) FOR TECHNICAL ASSIS- i
1 PERFORMANCE ! | NEEDS FOR MODELING [ : TANCE - !
! i 1 i : ——=}
-1C11000 1 ] i i . H H
3) ! A) (Stainless steal | A) { A) Uniforms corrosion | Redarded bw DOE as wmost | A) A3237(BNL) offers 1
{ referred to as 8§S) i ! rate data on i Frromising alternative ! coverasie. UWork may be |
! ! B) { titaniuw and TiCode | for tuff below water .} done under B&467(BCL)Y.
i B 1 { 12 in non-self- ! table., Unifora corro- ! Probabluy @ relativelw !
] H ! shielded containers |} sion is a non-froblem | winor worryr rer work H
1 C ! ! in salt, basaltsy and | for these materials in ! of Molecke. !
! H I tuff environments. ! these environments in ! 1
! H { Heasurewents under | absence of radiolwtic I B . !
4 ! ! radiolwtic condi- | effects. This conclu- | j :
! ! {} tions are imror- ! sion is based on the t ! !
! ! i tant.? { work of MHolecke (Sandia) ! ! {
H 3 i 1 and others. ! ' ]
! ! ! B) Shart term corro- | H { H
! H { sion data and an un- | ! | i
H H i derstanding of the 1 H !
H ! ! fundamental [ ! !
! H { electrochemistrye to | 1 ‘ ]
: H ! Fermit extrarola- i ! i H
i ! i tion. i l I s
t ! ! ! ! ' !
i A i A i A) Uniform corrosion ! Stainless steel i A) Uniform corrosion is |
¢ i ! rate data on stain- 1 canisters in titanium | probably insignificant |
I B) I B) ! less steel non-self- | overracks are DOE’s {| comrared to draing,rien !
i ! ! shielded containers | first choice for storase | boundary ‘. for |
i O 1 | in tuffsbasalt,y and { in basalts . ! these cantainers: which |
! : { salt environments. i } will Prgbable be in & !
H H { Data wust be col- i { sensitized state be in |
H H { laected in such & waw ! | cause of‘i filling and 1
1 { { that uniform corro- | ! closind. Stainless 1
¢ { | sion (note @edey I } steel isl anadic with i
$ 3 { rittind corrosion) t ! resrect to titaniusfin I
H ! { is the dowinant ! | most environaents, so H
1 i { mechanism. $ !} work on galvanic ef- H
l -4 ] ! ! fects may be reauired. |}
! H ! B) Short-term corro- ¢ ! ; 4
1 s | sion data and an un- | 1)) ! 1
[} ! { derstanding of the i H !
$ H { basic ' l 3 1
: ! | electrochemistry to | ! . H
H i ! rermit extrarolstion ! 1 ]
! ! | over long times, i ! i H
1 i { ! i H
i A) 1 A) 1 A) Unifore corrosion {! BUWIF staff are convinced ! A) Hone ! }
H i i rate data on 90X Cu | that corrosion rates are | " H
! B) 1 B } 10X Ni non-self- ! infinitesimal and redard | B) | {
! i 1 H H i




L

INDEX A) PROCESS A) GENERIC INFURMA- § A) SITE aNDB BESIGH { 8TATUS OF DOEs, FOREIGH» A) PRIORITY AND
111 TION NEEDS FOR i SPECIFIC 1HFORMATION 1| AND OTHER EFFORTS DESCRIPTION OF FROJECTS
B) CONDITIONS AF- LICENSING ! NEEDS FOR LICENSING ADBDRESBING ISSUES FOR
FECTING PROCESS RATE i H RESEARCH
B) HOBELING NEEDBS i1 B) SITE AND DESIGN t
€) EFFECT ON SYSTEM FOR LICENSING t SFECIFIC INFORMATION | B) FOR TECHNICAL AS51S-
PERFORMANCE i HEEDS FOR MODELING H TANCE
————— ]-.—-—-———- - - -
1C11000 shielded containers. this as @ potential
4) C) Data must be col- backur to carbon steel

lected under condi-
tions where uniform
corrasionr not
(esds) pPittind cor-
rosions is the
dominant sode. Data
need only be col-
lected in environ-

H

!

} non—-self-shielded con-

!

i

H

L

H

!

!
wents resembling !

!

i

[

|

[

{

!

H

i

!

i

tainers in basalt.Thew
are rrobably correct as
far as uniform corrosion
is concerned.

basalt rerositories.

B) Geolodical dats
on correr (native)
in contact with
dsround waters resewn—
bling those in
basalt rerositoriese
and short-term tests
on allowus.
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INDEX
NQ.

A) PROCESS

B) CONDITIONS AF-
FECTING FROCESS RATE

C) EFFECT ON SYSTEM
FPERFORHANCE

fA) GENERIC INFORMHA~
TION HEEDS FOR :
LICENSING

B) MODELING NEEDS
FOR LI1CENSBING

A) SITE AND DESIGN
SFECIFIC INFORMATION
NEEDS FOR LICENSING

B) GITE AND LESIGN
SPECIFIC INFORHATION
NEEDS FOR HODELING

STATUS OF DOEs, FOREIGN:»
AND OTHER EFFORTS

§ A) PRIDRITY AND

! DESCRIFTION OF FROJECTS
! ADDRESSINO 1SSUES FOR

: RESEARCH

! B) FOR TECHNICAL ASSIS-
I TANCE

1C12000
1)

A) Pitting Corrosion

B) Water chemistry
and fluxe teamrera-
turer structure and
heat treatment of
container wetal.
Presence of inclu-
sions 'is esrecially
important.

C) Penetration of
cantainer by pits

A) Determination of
whether container is
vulnerable to pit-
tind corrosion under
Frrodected service
conditions.

B) Pitting corrosion
rate datar critical
ritting rotential
datar» other data
from which a micro-
scoric understanding
of pittind Frocesses
can be develored.

B B Be Be Ge Be GO GO Go BE VT B8 CE Ve BL B BE Gn Se Be PO G0 Bo he be P SE GE BE BE GF GE B G BE BE Be Ge Be B

n) Pitting corrvosion
vate datar including
scratch testssa on
low carbon cast or
wrought steel self-
shielded containers
in tuff, basalt, and
salt environuents.
Measurements must be
wade on verw clean
steels (ESR or VAR)
as . well as commer-
cial steels.

B) Veru extensive
rolarization resis-—
tancey pit rFrorada-~
tion rate(FFR)rand
other exrerimental
data must be col-
lected and corre-
lated with ar-
chaeolodical data to
obtain predictive
wmodels.

A) Fitting corrvasion
datar including
scratch tests» on
non—-self-shieldad
cast or wrousht low-
carbon steel con-

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

B) FPRy rolarization
resistancer and
other data on self-
shielded cast steel

B e G G ST TR GL Ge Ge Te GE GO e Ge GO Ee 6 Be Be P e Be B Be GF S6 G5 G5 De G B Be Ge Be Be Be Be Be e

- —-—f -
DOE is consideringd this | A) Sowme work will be
ture of container for 1 done urder B&467(BCL)
BUWIF. Extensive data | and B7278(TBD). B6467
exist on wroudht steelsy | is lookind at & loosely
but essentially none on | srecified inexrensive
cast steels ! low carbon cast steel.

1 B) (Pit rroradgation
| rate is'referred to

as
! FFR) .

[UPFEREUEE
-~

e s e AR Oh G 4o We e T B Ee Be oo ** ae

DOE is consideringd this
for containers in salte,
basalt, and in tuff
above the water table.
Unfortunatelsr rracti~
callu no exrerimental

t &) Tor raioritu in
1 B64467(BCL) and

§ B7278(TBL). B6467 is
! considering a loosely
! srecified inexrensive

1 cast stenf.

data seem to be avail-
able on cast steely
thoudh data exist on
wrousht.

w
-
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!
!
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containers in tuff,
basalty and salt en-
vironments.
Radioluytic condi-
tions are jmrortant.

B) FPRerolarization
resistancer and
other measurements
must be used to un-
derstand ritting
kinetics.
Radiolutic effects
way be imrortant.

DOE research can be
exrected.Ti allows are
surrosed to be very
resistant to ritting
corrusion, Extensive
work has been done by
Molecke (Sandia) and is
rlanned by
Westerman(PNL) .

INDEX { A) FROCESS 1 A) GENERIC INFURMA~ | A) SITE AND DESIGN { STATUS OF NOEy FOREIGN»
HO. ! { TION NEEDS FOR i SFECIFIC INFORMATION | AND OTHER EFFORTS
§ B) CONDITIONS AF- i LICENSING ! NEEDS FOR LICENSING !
! FECTING FRUOCESS KATE i }
! ¢ B) MOBELING NEELS ! B) SITE AND DESIGH !
i C) EFFECT ON SYSTEM ! FOR LICENSING t SPECIFIC INFORMATION
! PERFURMANCE i } NEEDS FOR MODELING !
[ ! - 1
1C12000 ! ! ! containers (abave) H
{2) H H ! wust be rein- ]
H H { terrreted in connec- |
H H ! tion with radiolwtic |
H 1 | data to develor H
H H ! models. !
! [ t 1
i a { A) ! A) Fittind corrosion | Fotential backur for DOE
1 ! ! rate datar including | in al) tures of
i B 1 B i scratch test datay t{ rerositories. Chearest
1 H ! on serheroidized cast | self-shielded desisn and
1 O H ! irvon self-shielded ! offers winismums casting
H i ! containers in tuffs | problesss thoudh welding
H H { basalt, and salt en—- } is a problem. Con-
H ! { vironments., Data { siderable date rrobably
! H ! should include in- { available.
! H | formation on low— H
] i { sulfur irons. i
§ i ! !
! ! { B) FPRe rolarization |
! H !} resistancer and H
1 ! ! other data on H
! ! { srheroidized cast H
H i ! iron. Hature and !
H H { adherence of osiide !
H ! ! filws is imrortant. |
! i H 1
i A 1 A 1 A) Pittind corvosion } DDE/ONWI have been ac-
H H ! rate datar including § tive. Fresentlv the
1 B I B) ! scratch test data, 1 prime candidate for
H ! ! on Ti and TiCode 12 | storade in tuff below
i C) 1 !} non-self-shielded { the water tabler so wore
! ! | H
$ $ H !
! H i !
! H } !
! ! H H
| ! ! !
H t H !
} i 1 i
! i H i
H H H i
! H H !
! i ! H
! ! ! i
1 H ! !
H [ i
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A) FRIORITY AN
DESCRIPTION OF FROJECTS
ADDRESSING 1SSUES FOR
RESEARCH

B) FOR TECHNICAL ASSIS-
TANCE

o

A) Can be covered under
B&447(BCL) and
B7278(TBD)» but not toe
srioritw. Frobably
little will be done un-
less DDE{Priorities
chande.,

B)

A) Bbeind treated under
AJ237(BNL). Work wmaw
also be done under
96467(BCL?.

B :
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B) Understanding of
wechanisms of rit-
tind corrosion in
904 Co 10X Ni allous
in basalt
dgroundwaters.,

STATUS OF DOE» FOREIGN»
AND OTHER EFFORTS

Hau be used in basalt
environments in conJdunc-
tion with Ti overracks.
Indications are the 8§
containers will be sen—
sitized as rlaced in
rerositories and will be
alwost immediately
destroved by localized
corrosion followind con-
tact with srounduater.
This is reflected bw
DOE’s claiming no FPro-
tective value for them

Backur desidn for basalt
rerositories.,

i
H
!
]
i

A) FRIGRITY AND
DESCRIFTIUN OF FROJECTS
ADLRESSING ISSUES FOR
RESEARCH

B) FOR TECHNICAL ASSIS-
TANCE

e o e e R B o S P bt e e i e e v S

A) To be considered un-
der Bo467{(BCL)

B)

INDEX ! A) FPROCESS 1 A) GENERIC INFOKMA- | A) SITE AND DESIGN
ND. ! ! TION NEEDS FOR ! SPECIFIC INFOKMATION
! B) CONDITIONS AF- t LICENSING t HNEEDS FOR LICENSING
!} FECTING FPROCESS RATE § H
] t B) HODELING NEELDS | B) SITE AND DLESIGH.
! C) EFFECT ON SYSTEH | FOR LICENSING ! SFECIFIC IHFORHATION
1 PERFORHANCE i : NEEDS FOR HOLELING
! !
112000 1 H t
3 i A) ! Aa) { A) Pitting corrosion
H { { data on stainless
i B) 1 B) ! steel non-self-
1 ! | shielded container-
1 O) ! 1 sin tuff reror-
H t ! sitories.
! $ '
1 1 { B) Unclear.
! i i
! ! |
H { {
H ! !
1 ! H
H i !
i . ! !
! A) 1 A) { A) Pittind corrosion
H ! ! data on non-self
! B) 1 B { shielded 90X Cu 10X
i i ! Ni containers in
i 0) ! { basalt environment.
! H {
{ ! i
H { i
H ! s
[ H H
! 1 ]
! H ]
1 ! i
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INDEX A) PROCESS A) GENERIC INFORMA-
NO. TIUN NEEDLS FOR
B) CONDITIONS AF- LICENSING
FECTING FROCESS RATE
B) HODELING NEEDS
C) EFFECT ON SYSTEM FOR LICENSING
PERFORMANCE
1C13000 A) Crevice Corrosion A) Deterwmination of
(1) whether canister is

B) Water chewistru
and fluxe temrera-
ture

C) Penetration of
canister

n)

B
©)

vulnerable to
crevice corrosion
diven eéxrected con-
ditions.

B) Crevice corrosion
rotential data and
information on
wechanisws of .
crevice corrosion.

a)
B)

A) SITE AND DESIGN
SFECIFIC INFOKMATION
NEEDS FOR LICENSING

B) SIVE AND DESIGN
SFECIFIC INFORMATION
NEEDLS FOR HODELING

A) Crevice corrosion
data on low carbon
steel cast self-
shielded containers
in tuff, basalt, and
rock salt environ-
wents. Data should
include measurements
on ultraclean (ESKR
or VAR) steels as
well as more conven-
tional drades.

B) Archaeolosical
data on rure irons
and short-term data
on cast
steelsresrecially
such data as reveasl
the chemistry of
crevice corrosion.

A) Crevice corrosion
data on non-self-
shielded cast or
wroudght steel con-
tainers in tuff,
basalty and salt en-
vironments. Data
wust include
radiolutic effects
and include data on
extraclean (ESR.
VAR) steels as well
as more conventional
drades.,

B) Electrochewmical
seasurements on
kinetics of crevice
corrosion in non-
self-shielded cast
steel containers,
including radiolutic
uffects.

STATUS OF DOE., FOREIGN»
AND OTHER EFFORYS

A) FRIORITY AND

DESCRIFTION OF FROJECTS

ADDRESSING ISSUES FOR
RESEARCH

B) FOR TECHNICAL ASSIS-

TANCE

DOE redards as exrensive
backur for non-self-
shielded cast steel con-
tainers.,

This is the rrime DOE
choice for HLW contain-
went in basalt and salt
environuents: and in
tuff envirorments above
the wataer table. HNone-
thelessr verw few data
arrear to be available
on cast steel con-
tainers, thoush there
are data on wrousht
steels,

able. B&6467(BCL) and
esrecially B2278(TBI)
will address.

B) |

i
A) Tor rriority under

B6467(BCL) and
B7278(TBD)., B64467 is
looking at a loosely

definedr inexrensive

cast low #arban steel.

!
A

B)

-t . o 3 e e e o e e

A) Data dn cast steels
are not readily avail-
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A) FRIORITY AND

reraositoriese in- data unknown.

lesvbuf 1418 met e vitw) ’ :
cluding galvanic ef- o

- kmeed be doe . Wi
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] NO. ! 1 TION NEEDS FOR } SFECIFIC INFORMATION ¢ AND OTHER EFFORTS } DESGRIFTION OF FROJECTS
¢ | B) CONDITIONS AF- § LICENSING i NEEDS FOR LICENSING | !} ADDRESSING ISSUES FOR
{ FECTING PROCESS RATE 3 i } { RESEARCH
! ' $ B) HODELING HEEDS { B) SITE AND DESIGN } i
§ €C) EFFECT ON SYSTEM | FOR LICENSING I SPECIFIC INFORMATION ! } B) FOR TECHNICAL ASSIS-
{ PERFORMANCE H i NEEDS FOR MOLELING ! I TANCE .
! $ I--- | e ity ! e e
1€13000 ¢ A) ! A) ! A) Crevice corrosion | At rresent a backur to 1 A) Can be covered under
) H i I data on nodular { DOE’s more favored i B64467(BCL)Y and
[ <] 1 B | (srheroidized) cast | desidns. Extensive i B72278(TBD)
[ H { iron self-shielded {1 literature data probably |}
1 © H | containers in tuffs | exist, I B
{ { § basalt, and salt en- ! $ i
! ! i vironments. Fer- ! $ h
] ] | formance data should i : '
i H { include information | H ;
! ! { on effect of low 1 1 3
t H 1 sulfur srec. l H !
i H H i ! '
1 H ! B) Electrochemical i H Y
H $ { data from which the ! ! i
H i { crevice corrosion of | [
! H !} srheroidized cast L} !
! H ! irons can be under-~ | !
i ! { stood. 1 H “d
t i { t ! {
1 A) I A) ! A) Crevice corrosion ! Frime choice for tuff ! A) Work is rroceedins
t i i data on titanium and | rerositories below the ! in brines under
! B) it B ! TiCode 12 non-self- 1| water table., Hador ef- | A3237(BNL)» which will
$ H i shielded containers | fort has been undertaken | also address tuff
1o ! 1 for use in tuff, ! by HMolecke at Sandia. I drounduwaters, Coverasge
H 1 { basalt, and salt en- | Some work may be done in | also offered under
H H ! vironments. { Westerman’s srour at ! B&447 (BCLY.
t H ! Measurements under § FNL. ! !
! ! ! radiolytic condi- 1 {1 B)
! H 1 tions are iwmrortant. | ! .
H H [ t $ :
H $ ! B) Electrochemical ! 1
H H i measuresents reveal- | H
H H { ing the chemistry of | i
H H { crevice carrosion in | i
H H ! titanium and TiCode | ! {
H H { 12 and the effects H H
H i { of radiolutic ef- H 1
H H ! fects on this. 1 !
H H H : 1 i
1 A) ! A) i A) Crevice corrosion | DOE rrorose to use 1 A) B 64467(BCL) will ad-
[ { 1 data on stainless- ! stainless steel t dress in rarticular
! B) it B i steel non-self- { canisters with titanius | case of 304L stainless.
! H ! shielded containers | overracks in basalt en- | This seems to be
1 O 1 1 in basalt { vironments, Status of { highest rriority stain-
1 } i i !
H ! ! 1 !
i H H ! i
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A) GENERIC INFOBHA~
TION NEEDS FOR
LICENSING

INDEX A) FRUCESS A) SITE AND DESIGN { 8TATUS OF LOE.» FOREIGNs
SFECIFIC INFORMATION ! AND OTHER EFFORTS

NEEDS FOR LICENSING

A) FRIORITY AND
DESCRIFTION UF FROJECTS
ADDRESSING ISSUES FOR

i
!
B) CONDITIONS nF- :
: RESEARCH
i
i

FECTING FROCESS RATE
B) HOLELING NEEDS
FOR LICENSING

B) SITE AND DESIGN
SPECIFIC INFORMATION
NEEDS FOR MUDELING

B) FOR TECHNICAL ASSIS-—
TANCE
R ———
i B
!

C) EFFECT ON SYSTEH
FERFORHANCE

1€13000
(3

fect of stainless
steel beind in con-
tact with titaniuam
while underdaing
carrosion.

B) Electrochewmical
exreriments diving
information on the
kinetics of crevice
corrosion in stain-
less steels. Ex-
rerinents under
anodic conditions
are relevant, since
if 88 canisters con-
tact sroundwater
thew will be acting
as sacrificial
anodes for the
alreadu-failed Ti
overracks.However,
drain boundary at-
tack wmay make 311
others mechanisws of
corraosion neslidible
in comrarison.

o

A) A) DOE redards as useful A) None
backur in basalt., Datae
on crevice corrosion in
absence of radiation

frobably exist for this

or similar allows.

A) Crevice corrosion
rate data on non-
self-shielded 90XCu
10X Ni containers in
basalt environments:
esrecially with
redard to radiolutic
effects.

B) B) B)

c)

B) Electrochemical
data indicating
mechanisms of
crevice corrosion of
Cu 90X Ni 104 in
basalt environments,
and data on effects
of radiolwsis,

——
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A) PRUCESS

B) CONDITIONS AF-
FECTING FROCESS RATE

C) EFFECT ON SYSTEM
FERFORHANCE

A) GENERIC INFORMA-
TION NEEDS FOR
LICENSING

B) MODELING NEEDS
FOR LICENSING

A) SITE AND DESIUN
SPECIFIC INFORHATION
NEEDS FOR LICENSING

B) SITE AND DESIGN
SFECIFIC INFORMATION
HEEDS FOR MOLELING

STATUS OF DOEs, FOREIGN»
AND OTHER EFFORTS

A) FRIORITY AND
DESCRIPTION OF FROJECTS
ADDRESSING ISSUES FOR
RESEARCH

B) FOR TECHNICAL ASSIS-
TANCE

A) Stress Corrosion
Crackind

B) Stress state of
canisters allou
structure and heat
treatuwent, water
chemistry and fluxy

temrerature.

C) Fractures con-
tainer

H)
B)
C)

A)

A) Bhether container
is vulnerable to

stress corrosion
cracking under
fraodected condi-
tions,

B) Ke/V curvesr slow
strain rate datae
and an understandind
of the basic met-
allurdy of scco.

Ke/V curves derend
on exrosure tiwme and
extensive extrarola-
tions will be neces-
s8a8ryd.

fA)

B)

n)

INDEX
> NO.
"‘ I
1€14000
\ (1)
11
T ————
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) KesV curves and
slow-strain data for
self-shielded cast
steel containers in
basalty tuffs and
salt environments.
pata should be col~-
lected on eintraclean
steels (ESR» VAR) as
well as wore commer-—
cial drades.

) Ke/V curves and
slow strain datas in
arrrorriate environ-
ments.

A) Stress corrosion
crackindg data on
cast or wrousht
steel non-self-
shielded containers
in basalt, tuffr, and
salt envirorments.
Data aust cover ex-
traclean (ESR2VAR)
steels as well as
wore conventional
sradesr and take
into account
radioluwtic effects.

E) Derendence of Kc
on Ve slow strain
rate data. Some un-—
derstanding of the
metallurdu of scc is
crucial since the
Re/V curves wust be
estrarolated over
several orders of
magnitude in time.

A) Stress corrosion
cracking data on
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DOE redards this as a
backur. BCL is analuz-
ind availability of
data.Steels are believed
to be vulnerable in
@#lkali dround waters.

These containers are
DOE’s rresent tor choice
for basalt and salt en-
vironmentss as well as
for tuff above the water
table. Nonethelessr ex-
rerimental data seom
sFrarse on cast steels»
thousih there are some on
wrousht steels, Wester-
man (FNL) is doind ex-
tensive work on sowme
wroudght allov steels.
useful model was devel-
ored by Henthorne and
Farkins (Corrosion
Science vé rl357).

a

Viewed by DOE as roten-
tial backur sustem. No
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A) B6467(BCL) and
B7278(TBD) will cover.

¢

k)

A) Tor epriority under
B&64467(BCL) and
B7278(TBD)

B)

A) Could be covered un-—
dar B44467(BCL), Be-

-
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) An understanding
of the basic wmet-
allurdy must be
derivedr esrecially
using KesV and slow
strain rate data:
and used to proJdect
scc vulnerabilitu
into the remote
future.Radiolutic

effects must be
taken into con-
sideration,

-
[

> INDEX i A) FRUCESS i A) GENERIC INFORMA- 1§ A) SITE AND DESIGN ! STATUS OF DOE, FOREIGN» | A) FRIORITY AND
. O . H ! TION HEEDS FOR { SFECIFIC INFURMATION { AND OTHER EFFORTS i DESCRIFTION OF PROJECTS
. t B) CONDITIONS AF-~- } LICENSING ! NEEDS FOR LICENSING ! ADDRESSING ISSUES FOK
I FECTING PROCESS RAIE ! i 1 RESEARCH
i } B) MODELING NEEDS ! B) SITE AND LESIGN ! ! :
1 C) EFFECT ON S8YSTENM ! FOR LICENSIHNG ! SFECIFIC INFORMATION ! i B) FOR TECHUNICAL ASSIS-
i PERFUORMANCE [ ! NEEDS FOR MODELING H { TANCE
1 —- —-—= H - } ——— { ———— e e
114000 | B) { B) ! nodular i knoun DOE work. ! cause of lendth and
(2) ! H { (srheroidized) cast | ! cost of exreriments,
1 O H 1 iron self shielded H ! probablu little will be
H ! { containers in tuff, | 1 done unless DOE
L 1 { basalt, and salt en- | ! rriorities chande.
H ! ! vironments, H H
H H i ! 1 B) ‘
H 1 ! B) KesV and slow ! ]
¢ : { strain rate curves. : !
H i i i
I} i A) ! A) Stress corrosion § Ti allows are not ! A) Can be covered under
! i i crackingd data on { usually verw vulnerable | A3237(ENL), Not sup-
i B) i B) {§ titanium and TiCaode | to SCC. Work is ondoind | rosed to be a rroblems
1 i i 12 non-self-shielded | at Sandia (Molecke) and 1 but radiolusis can
1 C) i { containers in tuffr» |} PNL (Westerwan). | cause surfFrises.
H H ! basaltey and salt en- § ! '
H H i vironsents. ! [ 3 D)
! ! 1 s [ "
§ H ! B) Radiolutic ef- } H
[ H { fects on Ke/V and ] !
H H { slow strain rate ef- | H
! H { fects and on the } !
H [ ! kinetics reflected i ]
$ H i in these effects. i L '
: ¢ : ~ H $ i
i a) it M) { A) Stress corrosion | Unknown. DOE redards 1 A) None
1 [ ! crackind data on 920X } this as a rotential H |
! B) i B ! Cu 10X Ni allows in | backur for basalt. i B
! H { basalt environments., | !
1 C) i ! § !
H ! ! ! i
t ! ! t !
! H ! [ H
i H ! ! !
! i [ ! H
H i i ! H
H { H ! $
H : [ ! H
t } i t !
H } ! { !
i H ¢ H !
! H ! ! [
H ! H } !
t $ H ! !
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INDEX A) FPROCESS A) GENERIC INFORMA-~ A) SITE ANI' LESIGN
NO. TION NEEDS FOR SFECIFIC INFORMATION
B) CONDITIONS AF- LICENSING NEEDS FOR LICENSING
FECTING PROCESS RATE
B) MODELING NEEDRS
C) EFFECT ON SYSTEM FOR LICENSING SFECIFIC INFORHATION
PERFURMANCE NEEDS FOR MUDELING
1C15000 A) Hudroden A) Whether canister A) Hudraden
(99 Esbrittlewment is vulnerable to embrittlement data

B) Structure and
heat treatment of
allouyss solubility
of hudrodenr ten-
dency to form
hudridess radiation
fields stress state
of canisters water
chewistry (esre-
cially fH and Eh)

C) Fracture of con-
tainer

A)
B)

)

hudroden enbrittle-
went.

B) Kcr crack growth
wechanisuse and
strain rate sen-
sitivity., Required
extrarolations are
dgreat and aust be
based on an under-
standind of the
wechanisws of SCC.

A)
B
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on cast steel self-

shielded containers

in basalt, salt, and
tuff environwents.

B) Kecr crack d#rowth
mechanismsr strain

H
H
]
{
I B) SITE AND DESIGN
H
H
H
rate sensitivitu.
H

!

[

!

!

i

i

H

[}

4

t

!

!

!

!

!

!

! A) Hudrosen

| embrittlement data
{ on non-self-shielded
! cast and wroudght

{ steel containers in
i tuff, basalty and

{ salt environments,
i Not only aust con-
{ ventional radiolutic
{ effects be taken

! into accounts but

i also the likelihood
1 that (at least in

i salt) intense Hamma
! fields will cause

! chemical chandes in
! the environment of
{ the container (sre-
t
i
i
H
!
1
!
!
H
t

cificallyr by decos-
rosing NaCl into Cl12
and Na).

B) Kcscrack drowth

kineticse strain

rate sensitivituy

and effect of

various radiolutic

reactions on these.
!

STATUS OF DOEs FOREIGN»
AND OTHER EFFORTS

! A) FRIORITY AND

I DESCRIFYION OF FPROJECTS

§ ABDRESSING ISSUES FOR
{ RESEARCH
H

! B) FOR TECHNICAL ASSIS-

I TANCE

Losan and Yolken (Proc.
2d Intl. Conf. onh He-
tallic Corrosions NACE»
Houstony 1966) rerorted
rrelininary investida-
tions. Sowme work is
believed to have been
done since in the UK,
but all indications are
that existing data are
all on wroudht struc-—
tures.

This ture of container
is DOE’s tor choice for
salt and basalty and for
tuff above the watert-
able, Dr. Laevuy at BNL,»
under ONWI sronsorships
is lookind into
radiolutic effects in
salt, but in dgeneral re-
search on hudroden
esbrittlement in cast
steels seemns fairlu
limited, Westerwman
(FNL) is doing relevant
work on wrousht steels.

| R ?
1 A) Will ba treated as
! srecial case of non-
! self shielded cast

} steel containers(below)

'
I B)

i

|

i A) Tor eriarity under
! B&447(BCL)Y and

| B7278(TBD). Unfor-

| tunatelur ESKR steels

| seem more than normally
{ vulnerable! use of VAR
To-

| wmaw be necessary.
|} tally inadecuate data
| base at rresent.

! 7

1 B) \
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INDEX { A) PRUCESS

NOD. !
{ B) CONDITIONS AF-
! FECTING PROCESS KME
i

A) GENERIC INFORHA-
TION HEEDS FOK
LICENSIHO

A) SITE AND DESIGN
SFECIFIC INFUORMATION
NEEDS FOR LICENSING

STATUS OF BOE» FOREIGN»
AND OTHER EFFORTS

A) FRIORITY AND
DESCRIFYION OF FROJECTS
ADDRESSINQ ISSUES FOR
RESEARCH |

B) MODELING HEEDS
FOR LICENSING

B) SITE AND DESIGN
SPECIFIC INFORMATION
NEEDS FUOR MODELING

B) FOR TECHNICAL ASSIS-
TANCE

¢ C) EFFECT ON SYSTEN
{ FERFORMANCE

®r oo oo oa oo oo oo wl

1 ! H
$ $ H
H i H
i i $
H H H
H s H
H H }
H H ! :
1C15000 { A) i A) { A) Hudroden t This ture of container ! A) Can be covered under
(2) i H { ewbrittlement data ! is @ backur for DOE, i B64467(BCL) and
1 D) i B { on nodular H ! B7276(TBD). Fresentlu
? l { (srheroidized) self- | { not high.priority.
i O H ! shielded cast iron i H
H } { containers in salte ¢ I B)
H ! ! basalt, and tuff en— | H
: H i vironments. ! 1
$ ! H H i
H i 1 B) Kce crack sirowth ]
i ! ! kinetics, strain 1 H
H ! i rate sensitivitu H i
H H H . H H ;
t M) 1 A) { A) Hudroden i Fresently tor choice by | A) Work is doind on un-
H ! { embrittlement data { DOE for tuff below the !} der A3237(EBNL).
i B) i B i in titanium and ! water table. Work is !} B&447(BCL) will also
H H !t TiCode 12 non-self- | ondoind in the laborato- ! cover. Hudroden
i O ! ! shielded containers 1§ ries of Oriani (U Hin- ! embrittlement is a
{ i t in tuff, basaslty and | nesota)r Westerman ! *killer® .in many roten-—
H ! ! salt environments. } (FHL)» Molecke (Sandia)., ! tial Ti arrlications,
i ! ! Performance data H { and the combination of
H H { must include the ef- i { Ti and radiolusis over
! H { fects of radiolusis | { lond reriods of time is
l H i not only uron the i { vorrisome.
! ! { dgroundwaters but ! :
t ! ! also (esrecially in | ! B)
! } ! salt) on the back- H H !
H H i fill. ! $ |
H ! i ! !
§ H ! B) Kcr crack drowth !
! i ! kineticse strain ! H
H H ! rate sensitivity, H H
H ! H 1 i !
i a) i A) ! A) Hudroden i A likely candidate in 1 A) 304L may be examined
H i ! esbrittlesent data { basalt, but rresence of | under R&6447(BCL). 85
1 B) i B) { on stainless steel { Ti overracks will keer { is not usually very
i H ! non-self-shielded { stainless steel anodic { vulnerable to hydroden
i ©) t ! containers in tuff, | and interfere with { enbrittlement .Hudrogen
H H { basaltr and salt en- | hudroden rickur, ! eabrittlement is prob-
H H 1 vironments. H { ablu irrelevant cow-
! H H H ! rared to drain boundary
H ! ! B) Keescrack drowth [} ! attack,
H H { kineticse strain H ! .
H ! | rate sensitivilw, ! I B
H H [ ! H
i A) : A) : A) Hudroden : IOE regards this as a :

A) None. If DOE uses
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n) SITE AND DESIGN

SPECIFIC INFORHATION
NEEDS FOR LICENSING

B) SITE AND DESIGH

SPECIFIC INFORMATION

NEEDS FOR MODELING

STATUS OF DOEs» FOREIGN»
AN OTHER EFFORTS

15
A) PRIORIEY AND

DESCRIFPTION OF FROJECTS :
ADUDRESSING ISSUES FoR |
RESEARCH }

$

TANCE i

embrittlement of 90% 1

Cu 10Z Ni non-self
shielded container
in basalt environ-
ments.,

B) KRer crack grouwth

kineticss strain
rate sensitivitu,

1
]

-

backur for basalt. Cu
allous are rnot usually
thought of as vulnerable
to hudroden embrittle-
wente but radioluysis
wight be a factor.

B) FOR TfJLNICAL ASSIS- |

--1
this at least some con— !
firuatoruighecks will ¢
be required,

B)

- e
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INDEX A) PROCESS A) GENERIC INFORMA-
NO. TION NEEDS FOK
B) CONDITIONS AF- LICENSING
FECTING PROCESS RATE
B) MODELING NEEDS
C) EFFECT Oit SYSTEH FOR LICEHSING
FERFORMANCE
1146000 A) Grain Boundary A) Whether con-
1) Corrosion tainers are subdect

B) Allow cowmrosition
and structurer state

of stressr water
chemistryy temrera-
ture.

C) Destrouys mechani-
cal intedrity and
leads to rurture of
cantainer.,

A)

B)

©)

A)
B
c)

n)
B)
C)

to dgrain boundary
corrosion under
rroJdected condi-
tions.

B) Basic met-
allurdical and
@lectrochemical in-
formation on drain
boundary corrosion.

A)
B

A)

B) Grain boundaryu
corraosion data on
nodul ar
(srheroidized) cast
irons in salt.
basaltr and tuff en-
vironments in self-
shielded container
designs.

LY

B) Grain boundary
corraosion data on
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A) SITE AND DESIGMN
SFECIFIC INFORMATION
NEEDS FOR LICENSING

B) SITE AND DESIGN
SFECIFIC INFORMATION
NEEDS FOR HODELING

STATUS OF DOE, FOREIGN»

AND OTHER EFFORTS

A) FRIORITY AND

14

DESCRIFTION OF FPROJECTS

ADDRESSING' ISSUES FOR

RESEARCH

B) FOR TECHNICAL ASSIS-

TANCE

i
'

A) Grain boundary
corrosion rate data
on self-shielded
cast steel con-
tainers in basalt,
tuffs and salt en-
vironwents.

B) Not deterwined

A) Grain boundary
corraosion data in
cast or wrousdht
steel non-self-
shielded containers
in basalty tuffe and
salt environments.
Data should include
work on extraclean
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