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MEMORANDUM FOR: F. R. Cook, WMHL/NMSS
FROM: Michael B. McNeil, WM/DHSWM/RES
SUBJECT: BWIP CANSITER CORROSION RESEARCH PLANS AS

REFLECTED IN THE SITE CHARACTERIZATION REPORT (SCR)

Thank you for providing me with a copy of the part of the SCR which outlines
the research program which DOE contractors hope will supply answers to prove

‘that the BWIP site and waste package will satisfy the requirements of 10 CFR

Part 60.

Prediction of most corrosion phenomena over a period of 1000 years cannot be
done with the certainty with which (for example) astronomical phenomena can be
predicted, because our physical understanding of corrosion processes is
deficient (the one exception being where the metal is electrochemically immune
under all plausible conditions, which is irrelevant to the HLW container problem).
Further, we have very few sources of corrosion data over 100 + year periods,

so it 1s probably not feasible to reproduce conditions under which a sample is
known to have survied. We must also bear in mind that both containers (as a
result of variations in manufacturing and handling histories) and local conditions
(as a result of the inhomogeneity of the site, and possible future drift) must

be expected to show considerable scatter. It is thus important that a container
not only be reliable under projected conditions, but also that reasonable
deviations from these conditions not eliminate the reliability.

In order to justify a claim that a specified container manufactured and sealed

by specified techniques will survive 1000 years without radionuclide release,
must first of all determine the plausible range of water flow and water chemistry
to which the container will be exposed.

There seems to be some disagreement about the water flow situations. Verbal
statements have been made that hardly any water is expected at the canister;
the test protocol (last paragraph of page 15.3-20, first paragraph of page
15.3-21) envisions the corrosion taking place in stagnant groundwater saturated
with corrosion products; and yet discussions of mining techniques and pumping

WM Record File WM Project
ot d Docket No.
PDR
LPOR ___ "
Dis'rbuton: .
e
(ke o Wi, 323-35)
8307"2‘60029 821202

PDR

WM~10 PDR OO | 7



e
F. R. Cook _p. DEC 2

facilities with NRC staff who are interested in the actual mining suggest that
there may be considerable water flow in the repository. Chapter 5 did not
settle this issue, at least in my mind.

In order to make a sound and defensible determination that an iron or steel
canister can survive 1000 years in the BWIP repository, it is absolutely
essential that a very convincing analysis of the water situation be provided,
together with a projection of container temperature. In order to judge claims
concerning corrosion of canisters, I would expect to have access to a quite
detailed projection of the hydrological conditions and temperature at the
canister over the 1000 year period, including analysis of how often the water
is renewed (presumably this renewal rate will change with time as temperature
gradients change). Great care should be taken to minimize the uncertainties
in these analyses. Chapter 5 contains very extensive water flow analyses, but
I cannot deduce from them answers to questions relating to water at the container.

Another important issue is water chemistry. In order for an applicant to
demonstrate that corrosion test results submitted as part of an application

have relevance to the issue of container survival, he must demonstrate that

they cover (or can plausibly be intepreted to cover) the entire range of probable
water chemistry at the container. This issue is addressed in Chapters 5 and 15
of the SCR, but not in great detail. Eh measurements in particular seem not to
be given the attention they deserve; the comment on page 5.1-91 on the 1960
results is not helpful. The argument for reducing conditions on page 5.1-118

is not convincing as far as it applies to groundwater.

1. The waste is physically hot at first, so it is reasonable to assume that
the first water to come near the waste will evaporate and leave behind
any dissolved salts, so that the water which actually contacts the
container may have higher concentrations of some jons (e.g., chioride)
than the nominal groundwater composition. This issue needs careful
analysis, especially since a high chloride concentration is particularly
likely to lead to localized corrosion of irons and steels.

2. While the SCR proposed (page 15.3-3) to "determine the extent of Eh-pH and
groundwater compositional control," this proposal seems to miss part of
the point. The control on groundwater composition may not be by fresh
rock surface but by the surfaces of old cracks and cavities which may be
quite different chemically. I agree with the SCR that the investigation
must be undertaken and feel that it must give NRC a detailed projection
of the chemistry of the water at the canister, in which he must have
considerable confidence, as otherwise corrosion test results cannot be
used to establish that the proposed containers will satisfy the 1000 year
criterion. However, I feel that this is a subtler issue than it seems,
and that a great deal of attention needs to be paid to how the water
chemistry is controlled. The experiments discribed in Chapter 5 relate to
fresh surface and thus prejudge this issue.
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3. Sandia staff (working for DOE) at the MRS Boston meeting expressed the
view that, if the water surrounding projected BWIP containers is stagnant,
radiolysis will shift its chemistry to quite an oxidizing region. The SCR
should contain an analyses of the projected effect of radiolysis on Eh.

The SCR correctly indicates that uniform corrosion testing is the best screening
mechanism. However, the analysis of what is needed in the advanced testing
program, as described on page 15.3-4, is a bit vague. The point that does not
emerge clearly is that it is practically impossible to predict corrosion rates
with any exactness and the best that can be done is to try to bound them. Pitting
corrosion is a special problem because it tends to show an incubation time, so
projection of long-term rates depends on mechanistic knowledge. [Work at Battelle
Columbus Laboratory has shown the difficulty of projecting pitting corrosion
data. Work at Brookhaven National Laboratory has revealed fundamental flaws in
the former DOE crevice corrosion analysis.] It is not clear from the SCR how
this knowledge is to be acquired; I think that something more than collections

of test data will be needed in order to make reliable projections, and it is the
development of interepretations, not the collection of data, that appears to be
omitted from the plans.

I have no complaint about the plans for corrosion research, as far as they go,
but more detail would permit the reader to form a clearer picture of what is
proposed and to develop a greater degree of confidence in the completeness of
the ultimate DOE submission. [The proposed RFP for research on manufacturing
high-level waste containers will permit us to evaluate the aspects of the
ultimate DOE submission relating to manufacturing technology to corrosion
properties.] I believe that in preparing a revised plan for research DOE could
profit from examination of the NRC/RES research plan (copy attached).

M bhels

Michael B. McNeil

Waste Management Branch

Division of Health, Siting,
and Waste Management, RES

Enclosure: As stated
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SFECIFIC INFORMATION
NEEDS FOR MODELING
A) Uniform corrosion
rates for cast or
wrought steel non-
self-shielded con-
tainers in tuffy
basalty and salt ern-
vironments., Data
must be collected in
@ way that ensures
that uniform corrvo-
sion is the dominant
corrosion mechanism
and noty for
examrlerpitting cor-
rosion. Data should
cover estraclean
steels (e.dsr from
ESR) as well as com-
mercial drades.

E) Archaseolodical
data in rure irons
(which will not, of
courser always bhe
under rure-uniform-—
corrosion condi-
tions) and short-
time corrosion data
on cast steels,

A) Uniform corrosion
rate data for self-
shielded cast steel
containers in tuffy
basalts and salt en-
viromments, Data
must he ¢ollected in
such a wag that
uniform corrosion
and not (e,d,) rit-
tind corrosion is
the dominant corro-
sion mechanism,.

Data should include
measurements on
ultraclean steels

GTaTUS OF DOEs FOREIGN
AHIE OTHER EFFORTS

Extensive data available
on wrought steelsy not
on cast.Wroudht steels
being considered by BUIF
on & basis of minimizing
uniform corrvosiorn will
have to be re-examined
because of welding srob-
lems (conversation wilh
Dv. E. Moores BWIF).
Urniform corrosion is
rrobably not crucial for
any reasonable choice of
container desidn asnd
rerository,

Redarded by [OE as wrime
choice for salt and
basalt envirornmerts and
for tuff rerositories
above water table.
Uniform corvosion is
rrobably not doind to be
a verw serious rroblem
in these envirorments.,?

A) FRIORITY AND
RESCRIFTIODN OF FROJECTS
ADDRESSING [SSUES FOR
RESEARCH

B) FOR
TANCE
A) Archaeolodgical datas
are being assembled un-—
cdeyr R6467(BCL)Y and will
be correlated with ex-
rerimental datas col-
lected in the same ryro-
dgram and with existing
NES dsta., Uniform cor-
rosion is srobasbly a
fairly minor sroblem in
any reasonably desidned
rerository,

TECHNICAL ASSIH-

E)

A) Covered under
B6467 (BCL) and
B7278(TRD) . 7

R) Unattributed state~-
ments of fact and
orinion are due to M.E,.
McNeily NRC/RES, who
should be consulted for
details,
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f) SITE AND DESIGH
SFECIFIC INFORMATION
NEEDS FOR LICENSING

R) SITE ANDIN DESIGN
SPECIFIC INFORMATION
NEEDS FOR MODELING

(for examrler ESR or
VAR steels) as well
as more commercial
dgrades., T

E) Archaeolodical
data on pure irons
and short-term
uniform corrosion
data on cast steels.
Data can not be used
directly but must be
analyzed in light of
rrobable radiolutic
effects.T

A) Uniform corrosion
rate data on
srheroidized
{(nodular) cast iron
self-shielded con-
tainers in tuff,
basalt, and salt en-
vironments., Datsa
should be taken in
such 3 way as to en-
sure that uniform
corrosiorny riot
(e.ds) pitting cor-
rosiony is the
dominant corrosion
mechanism, Data
should include
measurements on low
sulfur irons.?

B) Archaeolodical
data will have to be
used in connection
with short-term ey~
rerimental data,
Analuses of Eurorean
exrerience with cast
iron as 38 structural
material should bhe
used.?

STATUS OF DOE, FOREIGNy
AND OTVHER EFFORTS

Redarded by [OE as
rotential backury thoudh
enthusiasm for self-
shielded desidns as
shown in Westinghouse
rerorts to DOE seems not
to be shared buy DOE
staff, Chearest self-
shielded desidn. Cast
iror offers few fabrica-
tion rroblems» but does
rrecent welding rrob-
lemsé closure must be
considered carefully,?
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A) Will be considered
under B&467(BCL) and
R7278(TBRIY, Dats rprob-
ably available from
NEBSs and rrobably not
significantly different
from those for cast
steels, "Grarhitiza-
tion" because of
drarhite nodules maw be
a rroblem..
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basalt rerositories.

B) Geolodical data
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in contact with
dround waters resem-
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and short-term tests
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C) Fenetration of
container by rits

.

A) GENERIC INFORMA-

vulnerable to rpit~-
ting corrosion under
FroJected service
conditions.

B) Fitting corrosion
rate datar critical
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DOE research can be RB)
exrected,.Ti alloys are
surrosed to be very
resistant to pitting
cCOrrosion. swtensive
work has been done by
Molecke (Sandia) and is
rlarnned by

Westerman (PNL) .,

containers in tuff,
basslts and salt en-
vironments,
Radiolutic condi-
tions are imrortant,

B)Y FFRyrolavization
resistancer and
other measurements
must be used to un-
derstandg pitting
kinetics.,
Radiolutic effects
may be imrortant,
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fA) FROCESS
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A) GENERIC INFORMA-
TION NEEDS FOR
LICENSING

R) MODELING NEEDS
FOR LICENSING

A)

E)

A) SITE ANDY DESIGN
SFECIFIC INFORMATION
NEEDS FOR LICENSING

E) SITE AND DESIGN
SFECIFIC INFORMATION
NEEDS FOR MODELING

A) Fitting corrosion
data on stainless
steel non-self-
shielded container-
sin tuff reror—
sitories.

E) Unclear.

A) Pitting corrvosion
data on non-self
shielded 90X Cu 104
Ni containers in
basalt environment.

B) Understanding of
mechanisms of pit-
ting corrosion in
Q0% Co 10X Ni allowus
in basalt
droundwaters,

(

STATUS OF
ANDE OTHER

IOE» FOREIGN»
EFFORTS

May be used in basalt
environments in condunc-
tion with Ti overracks,
Indications are the 8S
containers will be sen-
sitized as rlaced in
rerositories and will be
almost immediastelw
destroued by localized
corrosion followindg cor-
tact with dgroundwater,
This is reflected by
IME‘’s claiming no sro-
tective value for them
Eackur desidn for basalt
rerositories.,

on mu mm wn me e e wm e e we Sm me . =m G® RS TR me b WE = e A A6 W S Ee e e Ye S6 ®e @e ee we =.

fA) FRIODRITY AND
DESCRIFTION OF FROJECTS
ADDRESSING ISSUES FOR
RESEARCH

R) FOR
TANCE

TECHNICAL ASSIS-

A) To bhe considered un-
der RB6467(RBCL)

B)

A) None
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A) FROCESS

B) CONDITIONS AF-
FECTING FROCESS RATE
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FERFORMANCE

A) Crevice Corrosion
B) Water chemistry
and fluxr temrera-
ture

C) FPenetration of
canister

A)

B)
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A) GENERIC INFORMA-
TION NEEDS FOR
LICENSING

B) MODELING NEELS
FOR LICENSING

A) Determination of
whether canister is
vulnerable to
crevice corrosion
given exrected con-
ditions,

E) Crevice corvosion
rotential data and
information on
mechanisms of
crevice corrosion.

A)

k)
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f) SITE AND DESIGN
SFECIFIC INFORHATION
NEEDS FOR LICENSING

B) SITE AND DESIGN
SFECIFIC INFORMATION
NEEDS FOR MODELING

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

E) Archaeolodical
data on ruve irons
and short-term data
on cast
steelsresrecially
such data as revesl
the chemistry of
crevice corrosion,

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

E) Electrochemical
measurements on
kinetics of crevice
corrasion in non-
self-shielded cast
steel containersy
including radiolutic
effects.,

(

STATUS OF NOE,

AND

DOE

FOREIGN:»

OTHER EFFORTS

redards as exrensive

backus for non-self-
shielded cast steel con-
tainers,

This is the rrime

nOE

choice for HLW contain-
ment in basalt and salt

envirornmentss

and in

tuff environments above

the water table.
thelessy
arresnr
cast steel con-—

on

tainersy
are data on

None-
very few data
to be available

thousgh there
wrousht

steels.

A) FRIORITY AND

DESCRIFTION OF FROJECTS

ANDRESSING ISSUES FOR
RESEARCH

E) FOR
TANCE

A) Data on cast steels
are not readily avail-

able. B6467(RCL) and
esreciallwy R7278(TEBR)
will address.

E)

A) Tor rriority under
E6467(RCL)Y and

B7278(TRI) . EB&64467 is
looking at a loosely
definedy inexrensive

cast low carbon

k)

TECHNICAL ASSIS-

steel,

m‘.
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1C13000 I A) Al ! A) Crevice corrvosion | At epresent a backur to { A) Can be covered under !
2) H H ! data on nodular .+ DOE‘s more favored ! B6447(EBCL) and H
iR i K) ! (srheroidized) cast | desidns., Extensive i R7278(TELD) i
H H ! iron self-shielded i literature data rrobably | H
[ 99 H } containers in tuffr | exist, t R i
H H { basalty and salt en~ | H !
H H ! vivonments, Fer- H H H
} H ! formance data should ! H H
i H t include information | H H
' H H ! on effect of low ! H :(
H H i sulfur srec, H H !
. ! ! H ! H {
' H H i B) Electrochemical ' H !
H ! ! data from which the | ! H
H t } crevice corrosion of |} H '
} H ! srheroidized cast H H H
{ H } irons can be ynder- ! H H
H H 1 stood. H H §
H H ! ! ! H
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& H H { Measurements under I FNL, 1 H
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B ! ! ! B) Electrochemical ! : !
s ! ! ! measurements reveal- | H :
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A) GENERIC INFORMA-
TION NEEDRS FOR
LICENSING

E) MODELING NEEDS
FOR LICENSING

A)

E)
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A) SITE AND DESIGN
SFECIFIC INFORMATION
NEEDS FOR LICENSING

B) SITE AND DESIGN
SFECIFIC INFORMATION
NEEDS FOR MODELING

fect of stainless
steel being in con-
tact with titanium
while underdoing
corrosion,

B) Electrochemical
exreriments diving
information on the
kineties of crevice
corrosion in stain-
less steels. Ex-—
reriments under
anodic conditions
are relevant» since
if 88 canisters con-
tact dgroundwater
they will be acting
as sacrificial
anodes for the
alreadu~failed Ti
overracks.However,
drain boundary at-
tack may make 311
others mechanisms of
corrosion nedligible
in comrarison,

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

B) Electrochemical
data indicating
mechanisms of
crevice corrosion of
Cu 20% Ni 10%Z in
basalt environments,
and data on effects
of radioluysis.

STATUS OF
AND OTHER

DOE »
EFFORTS

DOE redards as useful
Data
on crevice corrosion in

backur in basalt.

absence of radiation
rrobably exist for
or similar allous,

FOREIGN»

this

/v

A) FRIORITY AND
DESCRIFTION OF FROJECTS
ADDRESSING ISSUES FOR
RESEARCH

B) FOR TECHNICAL ASSIS-
TANCE

A) None

B)
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A) FROCESS

B) CONDITIONS AF-
FECTING FROCESS RATE

C) EFFECT ON SYSTEM
FERFORMANCE

A) Stress Corrosion
Cracking

BR) Stress state of
canisterr alloy
structure and heat
treatment, water
chemistry and fluxy
temrerature.

€) Fractures con-
tainer

A)
B

C)
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A) GENERIC INFORMA-
TION NEEDS FOR
LICENSING

B) MODELING NEEDS
FOR LICENSING

A) Whether container
is vulnerable to
stress corrosion
cracking under
rrodected condi-
tions.

E) RKc/V curvesy slow
strain rate data,
and an understanding
of the basic met-
allurgy of sce.

KRe/V curves derend
on exrosure time and
extensive extrarola-
tions will be neces-
SBrY,

Al

B)

ae me We e me B wo e Aw e aw =w WA e em e BE GE me me me Ee we Se S BE e b= Em e BE Gw e S S Gm *e e ve S e Be me 64 " eo == en e e Ge S e we S

n) SITE AND DESIGNM
SFECIFIC INFORMATION
NEEDS FOR LICENSING

R) SITE AND DESIGN
SFECIFIC INFORMATION
NEELIS FOR MODELING

A) Ke/V curves and
slow-strain dats for
self-shielded cast
steel containers in
basalty tuffy and
salt environments.
Dats should be col-
lected on extraclean
steels (ESRy VAR) as
well as more commer-
cial drades.

B)Y Kc/V curves and
slouw strain dats in
arrrorriate environ-
ments.

A) Stress corrosion
cracking data on
cast or wroudght
steel non-self-
shielded containers
in basalty tuffr and
salt environments.
pata must cover
traclean (ESRrVAR)
steels as well as
more conventional
drades» and take
into account
radiolutic effects,

[y
»

B) Derendence of Ko
on Vr slow strain
rate data. Some un-
derstanding of the
metallurdy of scc is
crucial since the
Ke/V curves must be
extrarolated aover
several orders of
magnitude in time.

A) Stress corrosion

- e P Sk s me aw me e =m am ee B ma P e mm ae e Be Ge me me e e e e S EE e Te Th wa ve AL e Sh A Y8 TE e e ek e S Sm we *e W SR e e = @n w

STATUS OF DOE,
ANDN OTHER

FOREIGN
EFFORTS

IOE redards thig as a
backur, BCL is analuz-
ing availability of
data.Steels are believed
to be vulnerable in
alkali dround waters.

These containers are
NOE‘s sresent tor choice
for basalt and salt en-—
vironmentss as well as
for tuff above the water
table., Nonethelessr e~
rerimental data seem
srarse on cast steelsy
though there are some on
wrought steels.
man (FNL) is doing ex—
tensive work on some
wroudght allow steels.,
useful model was devel-
ored by Henthorne and
Farkins (Corrosion
Science vé ~357).,

A

Viewed by DOE as roten—
tial backur sustem. RNo

Wester~

—m e am Be ma mm mm A% Ge Gm mm Gm e E% WE mm e ek Se G me e an S Ae G G- S e Be B4 Sh e W me be Gm me S8 WE e G- Te =6 TR ~6 A Sn oS- Se an S .= .o e

i

A) FRIORITY AN
DESCRIFTION OF PROJECTS
ADDRESSING ISSUES FOR
RESEARCH

B) FOR TECHNICAL ASSIS~
TANCE

A) R&A4467(ERCL)Y and
E7278(TBDI) will cover.,

B)

A) Tor priority under
Eb447 (ECL) and
K7278(TRD)

B)

A) Could be covered un-—
der B6467(BCL). ERe-—
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A) GENERIC INFORMA-~
TION NEEDS FOR
LICENSING

E) MODELING NEEDS
FOR LICENSING

a)

R)

)
B)

A) SITE AND DESIGN
SFECIFIC INFORMATION
NEEDNS FOR LICENSING

E) SITE AND DESIGN
SFECIFIC INFORMATION
NEEDNS FOR MOLELING

nodualar
{srheroidized) cast
iron self shielded
containers in tuff:»
basalty and salt en—
vironments.

E) Kec/V and slow
strain rate curves.

A) Stress corrosion
crackindg data on
titanium and TiCode
2 non-self-shielded
containers in tuffy
basalty and salt en-
vironments.

E) Radiolutic ef-
fects on Ke/V and
slow strain rate ef-
fects and on the
tinetics reflected
in these effects.,

A) Btress corrosion
crackindg data on 90X
Cu 10%Z Ni allous in
basalt envirornments.

E) An understanding
of the basic met-
allurdgy must be
derivedr esrecially
usind Kc/V and slow
strain rate data
and used to rrodect
sce vulnerabhility
into the remote
future.Radiolutic
effects must be
taken into con-
sideration.,

e = m EE SE = = e me Bh e BE e . T Ge e mE WA Be mw S e S ke ww Ph SE e mp A6 me S8 e Ge Ye e Ge Ga an L4 == %6 ma me e A% ce e aa *u e

STATUS OF DOE,
AN

FOREIGN,
OTHER EFFORTS

koowrs NOE work.

Ti alloys are not
usually very vulnerable
to SCC. Work is ondoing
at Sandia (Molecke) and
FNL (Westerman).

Unknown. IODE redards
this as a rotential
backur for basalt.
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A) FRIORITY AND

DESCRIFTION OF FROJECTS

ADDRESSING ISSUES FOR
RESEARCH

R) FOR
TANCE

cause of lendgth and
cost of exrerimentsy

TECHNICAL ASSIS-

rrobably little will be

done unless NOE
rriorities chande.

B

A) Can be covered under

A3237(ENL)., Not sup-

rosed to be 3 rroblem»

but radiolusis can
C3USe SUTFrises.

B>

A) None

E)

e
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INDEX A) FROCESS ) GENERIC INFORMA- A) SITE ANIY LESIGN STATUS OF DOE,y FOREIGN» AY FRIODRITY AND e
NO . TION NEEDS FOR SFECIFIC INFORMATION AND OTHER EFFORTS DESCRIFTION OF FROJECTS | .
B) CONDITIONS AF- LICENSING NEEDS FOR LICENSING ADDRESSING ISSUES FOR H ‘
FECTING FROCESS RATE RESEARCH H
B) MODELING NEEDNS E) SITE ANDIl DESIGN H
C) EFFECT ON SYSTEM FOR LICENSING SFECIFIC INFORMATION E) FOR TECHNICAL ASSIS~- |
FERFORMANCE NEEDS FOR MODELING TANCE H
______________________________________________________________________________________________________________ :
1C15000 A) Hudroden A) Whether canister A) Hudroden Logan and Yolken (Froc. A Will be treated as
1) Embrittlement is vulnerable to embrittlement data 2d Intl. Conf. on Me- srecial case of non-

on cast steel self-
shielded containers
in basalty salt, and
tuff envirorments,

hudroden embrittle-
ment .,

self shielded cast
steel containers(below)

tallic Corrosiorny NACEy

. Houstonr 1%944) rerorted
rreliminary investisgas-
tions, Some work is
believed to have been
done since in the UK,
but 211 indications are
that existindg data are
all on wrought strue-
tures.

B) Structure and
heat treatment of
allowss solubility
of hudrodens tern-—
dency to form
hudridesy radiation
fieldy stress state
of canisterr water
chemistry (esre-
cially ¢H and Eh)

B) Ker crack dgrowth RB)
mechanismsy and
strain rate sen-
gitivity, Required
extrarolations are
great and must be
based on an under-
standingd of the
mechanisms of SCC.

E) Kcr crack growth
mechanismsy strain
rate sengitivitu,

C) Fracture of con-

tainer
A A) Hudroden This ture of container A) Tor eriority under
is IDE‘s tor choice for R6467(RCL) and
! R) B R7278(TRD) . Unfor-
cast and wroudht tuff above the watert- tunatelyr ESR steels
£) steel containers in able. Itr, Levy at BNL» seem more than normally

tuff, basalty and
salt envirornments,
Not only must con-
ventional radiolutic
effects be taken
into account, but
8lso the likelihood
that (at least in
salt) intense damma
fields will cause
chemical chandes in
the environment of
the container (sre-
cificallys by decom-
rosind NaCl into C12
and Na).

vulnerablei use of VAR
may be necessary, To-
tally inadequate data
hase at rresent.

under ONWI sronsorshire
is lookind into
radiolutic effects in
salty but in deneral re-
search on huydroden
embrittlement in cast
steels seems fairly
limited, Westerman
(FNL) is doind relevant
work on wrought steels.

B)

i

B) Kererack drowth
bineticsy strain

rate sensitivityy

and effect of

various radiolutic
reactions on these.
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1€15000 | A) P A) i A) Hudroden ¢ This ture of container i A) Can be covered under
(2) ! H ! embrittlement data ! is a backur for [DE, { B6467(BCL) and
PR HE D) ! on nodular H i BR7278(TED). Fresently
H H ! (srheroidized) self- | i not high eriority,
I 09 H I shielded cast iron H H
H H ! containers in salty |} 1 D]
H H i basalt, and tuff en- | !
. H H t viromnments. ! H
: t H H | H
; H H i B) Ker crack drowth | H
5 ' i ! kineticss strain ! H
g H H ! rate sensitivity H '
i H H H H H
; { tA) tn) i A) Hudroden i Fresently tor choice by | A) Work is doindg on un-—
. H ! | embrittlement datas ! DOE for tuff below the i der A3237(ENL).
‘ ! R) HI : 3] voin titanium and ! water table., UWork is i B64467(RCL) will also
! H H ! TiCode 12 non-self- | ondoing in the laborato- ! cover. Hudroden
I VD] H i shielded containers | ries of Oriani (U Min- ! embrittlement is a
H } t in tuffy basalt, and | nesota)s Westerman t *killer® in mang roten—
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