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Dr..Peter Soo, Associate Head
Nuclear Waste Management Division
Brookhaven National Laboratory
Associated Universities, Inc.
Upton, NY 11973

Dear Dr. Soo:

This Is to request General Technical Assistance under FIN A-3167, 'Review of
Waste Package Verification Tests.' The General Technical Assistance consists
of reviewing and commenting on the enclosed list of technical areas that we
believe require particular attention during the scoping review of Salt EAs.
Your comnents should address the scope of the review and estimate the level of
effort required. We would appreciate receiving your comments by August 10,
1984.

Please note that the list Is not intended to be all Inclusive. We have,
instead, focused on what we think are the primary concerns. We believe,
therefore, that while our efforts should be concentrated In these areas, there
may be some others that require attention.

It Is our understanding, based on a telephone discussion between M. Toker and
S. Davis on July 31, 1984, that BOL can provide assistance in several of the
listed areas of concern as well as some other potentially significant matters
related to waste package design and performance that BNL will identify.

Similar lists for Basalt and Tuff EA scoping
separately to avoid delaying this request.

reviews will be sent to you
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Actions resulting from this
FIN A-3167. Please advise
result in changes to costs
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letter are considered to be within the scope of
me inmediately if you feel that this letter would
or delitery of contracted products.

Sincerely$

Original Signed By:

Everett A. Vick
Engineering Branch
Division of Waste Management

cc: Dr. H. J. C. Kouts, Chairman
Nuclear Energy Department

Dr. U. Y. Kato, Deputy Chairman
Nuclear Energy Department

Dr. D. G. Schweitzer, Associate
Chairman and Head

Nuclear Waste Management Division

Dr. M. S. Davis, Deputy Head
Nuclear Waste Management Division

OFC :WmEG :WG :WMEG :

MAME :fokar:gh :EAMIck :TCJohnson :
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WASTE PACKAGE MATTERS REQUIRING ATTENT7ON FOR THE SALT EA REVIEWS

I. GENERAL

The following discussion focuses on one central question, viz., what type of
comments should we be providing concerning the information submitted on waste
package design and performance in the draft salt EA's? The answer to this
question can be developed in a relatively straight-forward way as a logical
consequence of considering the basic approach and assumptions put forward by
DOE In the salt draft EAs. It all begins with the fact that the waste package
design is based on a corrosion allowance approach; i.e., the required thickness
of the low-carbon wrought steel overpack depends upon the strength required to
withstand stresses imposed on the package, plus an additional thickness
("wastage allowance") required for uniform corrision.

Thus, "failure" of the waste package is taken to occur when a thickness of
overpack metal equal to the corrosion wastage allowance is calculated to be
corroded (uniformly). A waste package would be *breached' If a pit or crack
has penetrated to a thickness equal to the corrosion wastage allowance.

The second fundamental aspect of the waste package design with salt has to do
with the release and transport of radionuclides from the waste package. It Is
contended that (I) the release of radionuclides from a failed or breached
waste package will occur by diffusion-controlled leaching and that it will,
therefore, be very slow and (2) the migration of most radionuclides Is solu-
bility controlled, and most would not be taken Into solution. Thus, in a
broad sense the potential waste package Issues In salt involve (a) corrosion
(rate and type) of the overpack and (b) rate of release of radionuclides from
a failed or breached container. The specific waste package 'Issues" listed
below are grouped accordingly.
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'II CORROSION AND FAILURE OF 1025 WROUGHT STEEL OVERPACK

A. Boundary Conditions

Certain boundary conditions at the waste package overpack surface are presented

in the EAs. The parameters most affecting the predicted performance of the over-

pack are (a) temperature (b) composition and rate of accumulation of brine,

0c) radiation field, and (d) stress field.

1. Temperature

Time-dependent boundary temperatures for the waste package and radial

profiles of temperature for tht brine migration calculations are provided

in draft EA Section 6.4.2.1. A code called TEMPVS (McNulty 1984, Part 1)
was used in the thermal calculations. While we expect the geologists to

assess the appropriateness of input parameters such as in situ salt tem-

peratures and thermal conductivities, we should make some determination

of the uncertainties in the thermal calculations and the potential signifi-

cance of such uncertainties on waste package performance. As a minimum,

this will require some review of the TEMPVS document. Some independent

calculations will also have to be made.

2. Brine Composition and Accumulation

We have requested input from our earth scientists in this area. For the

purposes of our corrosion assessments, however, we can examine at least the

following cases: (a) the brine cnmpositions and volumes uexpected" by DOE,

(b) unlimited brine (both hi- and lo-Mg), and (c) zero brine. We should

not spend a lot of time examining the data and theory for brine migration;

leave that to the geochemists (we need to know only enough about it to ask

the right questions). We should (unless our geochemists recommend otherwise)

examine both anoxic and oxic brine effects on corrosion rates.

2
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.3. Radiation Field ; 0 84

The predicted radiation dose at the salt-overpack Interface is very low

:; (N R/hr). If the radiation field is, Indeed, that low, a number of con-
cerns related to radiolysis effects may be eliminated or at least consider-
ably reduced. Therefore, we need to determine what uncertainty to assign
this number. This will require (a) an investigation into how the current
radiation field values were derived, (b) a comparison with previous predic-
:tions, and (c) some independent assessment of our own (including a deter-
mination of the significance of the predicted 2 R/hr field on waste package
performance). Our findings should then be factored into the 'omments to

DOE.

4. Stresses

We have asked our rock mechanics people for assistance with respect to the

lithostatic pressures and vertical and horizonal components that should be

used. We should meanwhile make some rough calculations of the stresses

developed In the overpack, based upon the lithostatic pressure values and

thermal loads provided in the draft EAs, and determine whether 10 cm of

1025 wrought steel is sufficient to withstand those stresses.

B. Corrosion Mechanisms and Rates

It is assumed by DOE that the waste packages will fail when the calculated

thickness of uniformly corroded overpack equals the 5.0 cm CHLW and 2.5 cm

SFPWR wastage allowances.

1. Uniform Corrosion

For the uniform corrosion case we should examine the data available on the

corrosion of 1025 wrought steel (and similar alloys) in brines and determine

its applicability (with regard to temperature, brine composition, length of

test, alloy composition, etc.) and reliability. Using the best available

data we should calculate a range of depths of uniform corrosion for the

3
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cases of brine compositions and quantities addressed above in section t.A.2.

and compare the results with DOE's predictions. For those circumstances

where it Is determined that failure of a waste package could occur in less

than 300-1000 years, drift "specific comments" should be prepared.

2. Other Failure Mechanisms (Pitting, Stress/Corrosion Cracking,

-H-embrittlement, etc.

DOE's contention that 1025 wrought steel is not susceptible to pitting, SCC,

H-embrittlement, etc. should be explored by examining the available data on

such corrosion mechanisms in low-carbon steels in the range of environments

possible in a salt repository. We should assess the appropriateness of, or

alternative to, use of a "pitting factor." Data on welds (including the

need for such data) should be studied.

For all alternative failure mechanisms identified, the significance to

the waste package design should be determined and draft specific comments

prepared.

3. Near-Field Conditions

The work performed in the area of uniform corrosion and alternative failure

mechanisms should Include to the extent practical consideration of all poten-

tial near-field environmental variables including not only the amount and

composition of brine, but also the potential for organics (in situ natural

gas or oil), Inhomogeneities in the salt beds and domes, and other factors

which may require input from our geochemists.

III. RADIONUCLIDE RELEASE AND MIGRATION

A. Radionuclide Release from a Breached Container

1. Solubility and Transport

It is asserted in Section 6.4.1.2.1.4 of version 4 of the draft salt EA,

that u... the rate of release for most nuclides would be limited by
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1..lowrsolubilfty and diffusion through stagnant liquid films and accumulated

.;oxide layers." There is no quantative discussion of the diffusion through

stagnant films aspect of radionuclide release, but values are provided for

the "total volume of saturated brine to reach EPA limit." We should

independently check those values (all the parameters presented In EA

Table 6.4-16).

We should examine the contention that "... it is physically impossible to

transport elements at low solubilities through the liquid boundary layer at

the surface of the package at the rates necessary to saturate large volumes

of brine (Chambre et aI, 1983) regardless of the flow Conditions assumed"

[emphasis added].

2. Release Limits and Waste Form Leach Rates

We should examine in detail the basis for and method of computing the "upper

bound" on radionuclide release rate (obtained by multiplying brine inflow

by solubility of the chemical element." We should comment on the "interim

performance specification" of 10-s fractional release per year for waste

forms (ONWI-462, p. 11). We should determine whether we agree with the

statement that if the waste form leach fraction were less thanov 0.007/y,

Cs-135, 1-129, and C-14 would meet the Part 60, 10-' release limit. We

should point out any significant uncertainties that may exist in the radio-

nuclide release and transport calculations as a result of potential changes

in near-field conditions as a result of interactions with the waste package

container and content.
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