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Attachment I

Revised (March 1984) Terminology for
Components of the BWIP Waste Package

(1) Camister - The first material envelope surrounding a waste form - -
(i.e., a processed waste form such as a glass, crystalline ceramic,
etc., and possibly in some cases 1ight water reactor spent fuel
rods). The canister is installed by the waste form producer/shipper,

Note: The BWIP formerly called this component the container.

(2) Overpack - A material envelope surrounding an as-canisterized waste
tform in which the specific canister is not in compliance with the
acceptance specifications of the repository but is in compliance
when housed within the envelope provided by the overpack. The
overpack is not intended for routine application.

Note: This is a new optional compcnent. = : 3

ST e

' ontainer - The (meta or-ceramic enve dpe- n the waste pac age
(3) Container - The (metal ) lope in the waste pack

that provides the primary containment function of the waste package
to meet the containment requirements of 10 CFR 60 (NRC).

Note: The BWIP formerly called this component the canister.

(4) Packing - The part of the waste package that contributes to the
: performance of the total waste package by minimizing groundwater -
interaction with the container and waste form materials, limiting
. radionuciide transport, and/or altering groundwater chemistry to
minimize waste form/canister/container degradation and radionuclide
solubility. .

Thus, the renamed component sequence across the cross-section of the
reference design case in the waste package conceptual design (RHO-BW-CR-
136 P/AESD-TME-3142, 1982) is waste form/canister/overpack (optional)/
container/packing. -

-




ATTACHMENT II

The RevTsed (H&rch 1984) Terminology for components ot
of the BWIP Waste Package

CANISTER CONTAINER OVERPACK *

T 7

// = //////////////////////////////

% THIS IS A NEW OPTIONAL COMPONENT - SEE ATTACHMENT I FOR DESCRIPTION
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DOE

The BWIP Reply Proposed Dispositions to the DOE-RL Review Comments
DOE COMMENTS ON SD-BWI-CR-018
DRAFT WASTE ACCEPTANCE REQUIREMENTS
FOR THE BASALT WASTE ISOLATION.PROJECT

Comments disposftioned by:

E. H. Randklev -

Engineered Barriers Dept.
Basalt Waste Isolaticn Project
(509) 373-2853, FTS 440-2853

DOE_COMMENTS |

1.

ZJLJ;_paga.Q The statement that the WVHLW form would use a different
composition than DHLW implies that requirements for WYHLW might differ
substantially from DHLW acceptance requirements; the text should be
rewritten to clarify this point. References should be cited for the
"reference container and waste forms" mentioned here and elsewhers.

I % .
BHIP_REPLY: Line 1 - It is not possible to say how different the WYHLW
form will be relative to CHLW or DHLW until WYHLW product design is
referenced and a reference waste form (glass) composition is
established.. The types of requirements that will apply to WYHLW form
w111l be the same as for those 1isted in this document for CHLW and DHLW
forms, but:the respective 1imits for some requirements may be different.
It should also be noted that the 1imits presented in the design related
requirements (e.g., sizes weight. etc.) in the DHLW section are
primarily based upon the Savannah River DWPF product as refersnced to
date by SRL and DOE and are pot necessariily app11cab1e ‘to other DHLW
disposal products.

Line 4 - The specifics of the reference WYHLW form, etc. have pot been
estab1ished by DOE/subcontractors yet.

Note. The BWIP will draft acceptance requirements
{planned for FY-85) .for the WVHLW disposal product
fo110w1ng receipt of such referenceable 1nformatdon.

BHIE_ASIIQN The text wi1l be revised to make it clearer that WYHLW is
considered by DOE to be a CHLW and to provide a status and plan for
preparing draft acceptance requirements for WVHLW form product.

e
’

3;1;.E§ga.iQ - Explain how the 1isted reéu]atory criteria apply. That

. 1s, indicate whether the regulatory criteria are: (1) additional

requirements, “(2) to be applied only as cited in the waste acceptance
requirements document, or (3) redundant i{n the sense that any applicable
provisions.are included in SD-BWI-CR-018.

-
-.
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BWIP_BEPLY: The specific requirements and supporting Federal regulatory
criteria are 1isted in the text and in more detail in Appendix A (Basis
and Rationale for Requirements and Requirement Limits). Section 3.1 is
only a listing of applicable "high-level™ supporting documents, as
dictated in style and format for a federal specifications document.

BWIP_ACTION: None required.

4,2,1.1.3, _page_15 - Specify the temperature for which the pressure
shou‘ld not exceed 7psig, e.g. 259G 500°G 800°C, or other.

BKIE_BEéLI: The temperature will not be specified by the BWIP., The
pressure requirement applies to whatever temperatures the canister void

‘volume will achieve between the time the canister is sealed and when the

repository recelves and accepts it. When the producers provide
appropriate temperature information, then it will be 1nc1uded in the
requirement as a reference case.

BWIP_ACTION: No changes needed at this time.

QJngLﬁL_gaga_lﬁ The means by which "chem1ca1 compat1b111ty“ can be
demonstrated should be exp]ained. i

BWIP_REPLY: Demonstration is accompl{shed through exietﬂng reference
data for analog systems and the proposed system and through a testing
pregram for the proposed system.

- BWIP_ACTION: A qualifying statement will be added to the text of

4.2.1.1.8 gr A1.1.1.8 to help explain the requirement.

4,2,1,1.9; _paga_ll - Reword this section to state whether the fire test
is required to demonstrate the acceptability of .a waste form (prior to
an accidental fire) or whether the test needs to be conducted only after
a fire (and then the waste may still be acceptabie on a-case-by-case
basis even {if it fails the test.) Natural cooling seems less stringent
than {mmersion in water. The reason for requiring both should bs
provided.

BNIP_BEPLY: It was written to apply to the performance of the waste form
within a canister (formerly called the container by the BWIP) exposured
to an accident involving fire. Immersion was initially judged to be a
more stringent performance condition, but for compieteness and the

. ) . -
— -
. -
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desire to start from a position of conservatism, both conditions were
{ncluded.

BWIP_ACTION: A statement to this effect wilil be included in Appendix
Al.1.1.9.

4,2,1:2.1: _page._17-18 - The reference to 10CFR20 appears to apply to
both particle size and the "as low as reasonable achievable" provisions.
The reference to Section 4.2.2.1 appears to be an error. The terms
"anticipated processes and events" and "unanticipated processes and
events" should be defined.

BYIB_BEPLY: Line 2 - Agreed.

Line 3 - The terms anticipated and upnanticipated processes and events
should be applied as per their definition and discussion in 10 CFR 60
(NRC) (June 1983) or Tlater. drafts as produced.

BWIP_ACTION: The text will be modified to inciude the reference to 10
CFR 60. Also, 4.2.2.1 contains a typographical error and will be
corrected to 4.2.1.1.

. 4,213,1, _page_18 - Rebository/waste package heat transfer paraméters

should be provided so that the waste producer has the means to determine
compiiance with the 500°C temperature 1imit. State the appropriate
parameters and current estimated values, or TBD,» if no value is known.

BWIP_REPLY: Basically, the producer/shipper only needs to be concerned
with 500°C as a maximum waste form temperature 1imit relative to the
handling lag storage and shipping conditions that the product
(waste/form) w111 experience up to receipt/acceptance by the repository.
For further information on assumed conditions {n the repository system
and efforts to deal with this same peak temperature requirement, the
reviewer 1s directed to waste package conceptual design document RHO-BW-

CR-136P/AESD-TME~3142, which was referenced in the subject document (SD-

BWI-CR-018). For the repository conceptual system design description,
the reader is directed to SD-BWI-SD-00S, -Yol. I and IL Rev. 0-0, April

1983, a reference not available at the time the subject document (SD-
.. BWI-CR~018) was drafted.

BNIP_ACTION: We will insert SD—BNI-SD—OOS as a reference on repos1tory
conceptual system design.

4,2,1.4,2: _pages_19-20 - Cite the exact section of 40CFR 191 which
contains the "EPA 1imit". The receiver should be able to calculate the

4/5/84
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10.

Tower temperature) for the compiiance test.

DOE

inventory at any desired time» {f the producer is required to provide a

- radionucliide inventory at the time of waste production.

BWIP REPLY: Agreed.

BYIP_ACTION: Wi11 insert in the text that the "éPA T1im{ts™ are found in
Table 2 of subpart B of 40 CFR 191 (2/1/83).

4,2.1.5, _paga_20 - The statement starting with "™Waste form dissolution
rates shall be assessed..." appears to be based more on a ™each rate"
model rather than the steady-state concentration release model used by
BWIP. This should be clarified. Also delete the word "appropriately”
from the phrase "appropriately conservative assumption™ until subsystem

performance requirements are adopted by the project. Experimental data

should be referenced to support the 150°C temperature (instead of a

4

BWIP_REPLY: Line 1 - Accepted. -
Line 4 - Accepted:

Line 6 - 150°C is just a suggested starting point in the daveIOpment of
the compiiance test, which PNL began working on in FY-84 for the BWIP,

BHIP_ACTION: Line 1 - The tsxt will be changed to state that 1t is the
steady-state concentration that is to be determined.

Line 4 - Wi11 change the text as suggested.

Line 6 - Footnote to Table 4.1 will be changed to indicate that 150°C is
only a suggested starting point for this test development parameter.

Table 4.1, page_21 - Change the title from "Radionuciide solubilities at
the..." to "Steady-state radionuclide concentrations at the". Change
the word "solubi1ity" to "steady-state concentration™ and delete the
first sentence in the first foctnote. Indicate that the compliance
Timit {s the more restrictive of the EPA and NRC 1imits. -

BYIP REPLY: Accepted.
BWIP_ACTION: Text w111 be changed according]y.

4/5/84
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4,2,1.6.1, page_22 - Clarify whether or not the ™t5 weight percent" is
absolute or relative. That is, 1if 5102 i{s nominally 40 weight percent
of the glass, is the 1imit 40 + 5 percent or 40 + 2 percent. For minor
constituents the 5 percent could be unnecessarily restrictive.
Ultimately, a range of acceptable concentrations should be provided for
the actual waste form.

BHIP_BEPLY: Line 1 - It was intended to mean a relative percentage,
which is adm{ttedly very conservative, 1f applied to all constituents.

BWIP_ACTION:-We propose to delete the 5 wt% value and leave the 1imit
as a (Jo Be Retermined). The specific 1imit(s) for this requirement
will pot be established until the BWIP waste/barrier/rock testing
program and the waste package performance analysis work have produced
enough results to adequately evaluate and assess the need for such a
requirement._

f
. i - ’
QJLIJLZL_QAQE.ZZ The statement ™o heTp certify comp11ance"J'1s

vague. The specific information for csrtifying compliance with the
release requirement should be stated.

BWIP_BEBLY: One potential example (not yet confirmed) is 1nformat1on on
waste aging effects.- : ,

| BHIE-AQIIQN.éText will be changed accordingly.

4,217, page.Z3 - The criticality requirement should be stated in
terms which can be readily complied with on the part of the waste
producer, i.e. average concentration of fissile material per unit volume
of glass, or grams per waste container (based on a reference container
size). The k-effective [infinity?] of 0.95 should be the basis for the
requirement, .Tather than the requirement.

BWIP_REPLY: Line 1 - The BWIP considers it to be the produceﬂs
responsibi1ity to establish a baseline of evidence (predictives and

measured) that demonstrates compliance with this requirement. When such
detail becomes availables we will add it to the document.

Line 4 - The'po1nt on K-effective as the basis for the requirement is
accepted. It {s K-effective +3 sigma deviation.

.BHIE_ACIIQN Line 1 - The requirement will remain as written for now.

* Line 4 - Téxt-w111 be modified to avold confusion on K effective limit.

. ..
— -
-
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4,2,1.8.1: page 24 - A temperature range should be provided for the
thermal decomposition behavior. The BWIP Acceptance Test Procedure

© {{.e. MCC-14) or a TBD procedure should be stated as the appropriate

procedure for CHLW form/barrier materials/rock interactions testing. It
is not clear whether the required data {s for each waste package or
general data for the reference waste package design. This should be
clarified.

BWIP_REPLY: Line 1 - This is a TBD for now.

Line 5 - These are to be general data on each reference case and pot for
each waste package and will only be required for a representative number
(TBD) of samples of a given reference type of waste/form. .

In the case of a requirement on radicnuclide release 1imits for a waste
(form) candidate, the MCC 14.4 compliance test procedure is being
developed for the BWIP and mention of this will be added to the text.

BWIP_ACTION: None required. ; -

4,2.2,.2.1, pagse_25 -~ The reason why the required 1imit on the waste form
loaded container is expected to be less than 5,000 pounds when
specifications are written should be stated; this could have a
significant impact on a potential waste producer.

BWIP_BREPLY: This was explained on page 88 in Appendix A. The weight
1imit was only a proposed value at the time, as referenced against the
BWIP conceptual design and information on transportation.

BYWIP_ACTION: The proposed maximum weight 1imit will be increased to 7000
1bs., based upon current conceptual designs for the BWIP. A statement
w111 be added to further qualify the proposed value.

- 4.2,2.2,7, page 28 - The last paragraph appears to allow a breach, which

is inconsistent with the breach test described in this section, unless
the breach i{s a result of more severe conditions than specified for the
test. The {ntention should be c1ar1fied. A specific reference shouid
be provided for the dose limits.

B¥IP-REPLY: Line 3 ~ The word "breach™ {s defined as a footnote on page
27 of SD-BWI-CR-018.°

Line 5 - Agreed.

i}
oie
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BHIP_ACTION: Line 3 - Footnote, as modified, will be repeated on page 28
as indfcated by the asterisk after "...breaching*..."

Line 5 - The footnote on page 27 of the text will be changed by adding
n.JIn addition, the radiation dose 1imits specified in 10 CFR 20,
paragraphs 103, 105, and 106 must be met."

4,2.2,4, page 28 - It is not clear that measuring surface temperature to
determine compliance with thermal requirements is necessary. It may be
possible to compute the thermal Joad with sufficient accuracy, or {if
not, then perhaps a calorimeter test is required.

BWIP_REPLY: Measuring the surface temperature is a proposal that seems
applicable to the requirement and easily done on a routine basis.

Note: Just predicting the thermal load is not a sufficient
check against the requirement due to possible deviat1ons
in actual production of the product.

BHIP_ACTION: W11l change text to read "...shall be confi rmed by testing
the product, e.g., by measuring the surface...". Definition of a
specific test will be left for future efforts.

4,2.2.7. page_28-29 - An overpack.may not be the appropriate corrective
action for all possible violations of the required physical and chemical
acceptance requirements. Each violation should be dispositioned on a
case-by-case basis. The requirement that overpacked containers not
exceed five percent per year should be deieted; 1f violations are
excessive, corrective action by the shipper must be taken (or the
requirements should be relaxed 1f appropriate). The requirement as
written, implies that the normal size of the waste container be small
enough to accomodate an overpack, which will fit into the normal waste
package overpack; this would probably be impractical. Requirements are
needed on container closure (welding) in order to assure compliance with
ASME or ASTM standards on inclusions (s'lag). linear cracks, lack of
fusion, etc. :

"BWIP_BEPLY: Line 1 - Agreed. The opening statement in 4.2.2.7 (and also

4.4.2.7) was not intended to be so general and will be revised. The
proposed requirement is pot meant to exclude any workable alternatives
to correcting cases of noncompliance.

Line 4 - Suggestion for deleting the 5% 1imit {s accepted.

Line 10 - The comment on w‘e'lding was noted. Whether a separate
requirement {s needed is under consideration, and whatever {s decided
will also apply to the overpack (optional) component.

T - ““
~— -
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BWIP_ACTION: Line 1 - Text will be changed accordingly.
Line 4 - Text wi1l be changed as suggested.

Line 10 - No changes needed at this time.

43.1, page 34 - Delete the word "normal™ preceding "uranium dioxide
fuel™.

BWIP_REPLY: Accepted.
BWIP_ACTION: W{11 delete the word "normal".

43.1.1: page_35 - An explanation should be provided as to why fuel
assembly hardware material {s considered to be remote-hand]ed
transuranic waste.

BWIP_BEPLY: It was noted in this saction of the subject document that
the reference, DOE/ET-0028, (May 1979). provided the referenceable basis

for the statement.

o

.BWIP_ACTION: None required.

43.1.5, page_36 - Release-rate requirements for spent fuel should be

"derived and presented in a manner which parallels the corresponding

section on CHLW. The basis for acceptance must be established based on
compliance with EPA and NRC requirements. If the spent fuel does not
comply in the form discharged from the reactor, then it would have to be
altered-significantly. Potential methods of altering the spent fuel
include changing the burnup, reprocessing (to make glass or other waste
form), encapsulating the fuel, or otherwise changing the reference waste
package concept. )

BHIE_BEELI Line 1 - Agreed.

Line § - Not necessarily, it may be possible to handle by’ additional
design revision of waste package for spent fuel. Consideration of the
need for methods of altering the spent fuel, as proposed, are judgements
that wil1l be dependent upon the future results of the testing analysis
and design efforts of the BWIP and cannot be adequately addressed at

this early stage in the program.

'
ofr
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BHIP_ACTIN: Line 1 - The text of this requirement will be changed and
will contain the results of the same type of analysis as used to address
this requirement for CHLW (4.2.1.5) and DHLW (4.4.1.5). Work is
currently nearing completion on this analysis task. '

4,3.1.8.1, page 37 ~ It should be clear that the chemical data can be
obtained by calculation, or at Teast non-destructive means, except in
very rare cases. frequent destructive analyses would be costly and
create additional waste disposal problems.

BWIP_BEPLY: Agreed.
BWIP_ACTION: The text will be modified to indicate such possibiiities.

Note: It is 11kely that nearly all information requested
.in 4.3.1.8.1 can be provided by general fabrication, and
irradfation history records of the spent fuel assemblies.
The radionuclide inventory values can be provided by
predictive means (e.g. the ORIGIN code) and nondestructive
testing. Some destructive confirmation testing may be
needed to confirm the estimated quality of the predictive
methods and actual codes, especially in the beginning, in
order to certify their acceptability for providing the
information needed. Specific details of the types and’
extent of nondestructive and/or destructive testing that
may be needed must await future evaluation and testing
and analyses efforts by DOE, NWTS, etc. programs.

Note: If the reviewer meant to use the word "...clearer..."
instead of "...clear..." in the comment, then our answer

is that such detail {s beyond the scope of this particular
document.

4.3,3,1.3, page 39 - A time perfod should be specified for which the
shipper must maintain documentation; this should be a relatively short
period following shipment.

BWIP_BEPLY: The time period that a waste/form producer/shipper must
retain records will 1ikely be estabiished by guidance from DOE-HQ for

.al1l NWTS programs.

BHIP_ACTION: We propose to change the requirement to state that the
producer/shipper should retafn such records for 10 years following
waste/form shipment. After 10 years, the receiver (repository) should
be notified and, at the receiver's discretion, the records either saved
(e.g., sent to the receiver) or destroyed.

- . @ .
— -
- ~
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24, 4,4, pages 40-58 - Comments on CHLW generally apply to the corresbonding

25.

26.

27.

28.

. BWIP_ACTION: Text will be changed accordingly.

sections on DHLW and should be addressed similarly.
BWIP_BEPLY: The same appliies to the dispositions.

BHIP_ACTION: Text will be appropriateiy changed fn both CHLW and DHLW
requirements sections.

4,4,1,3,1, page_44 - Delete the second sentence referring to ceramic
waste forms; the reference waste form i1s borosilicate glass.

BWIP_REPLY: Accepted.

4,4,1.5, page_46 - In the case of CHLW, Pu-Z29 was evidently the
controlling plutonium isotope with respect to the EPA 1imit, and the
steady~-state concentration required to meet the NRC 1imit was more
restrictive than the EPA-related steady-state concentration 1imit. It
is not clear why, therefore, that the total plutonium solub{ility with
respect to meeting the EPA 1imit is all that is needed for DHLW.

BWIP_BREPLY: For DHLW, the analysis could only be provided relative to
the EPA 1imit because at the time we did not have predicted radionuclide
inventory values for their DHLW at 1,000 year of age, which is what is
needed to perform the exercise relative to the NRC 10 CFR 60 regulation.
Such values were not available {n the 1{iterature and had to be specially
requested from SRL and were finally received in 3/84.

BYIP_ACTION: The results relative to the NRC 1imits and an updated
revision of the results relative to the EPA 1imits will both be included
in the document.

4,2,2,2,5 [sic.l. page 52 - The cooling conditions for the:' DHLW fire
test are more specific than for the CHLW fire test. .

Correction: Reviewer comment concerns 4.4.2.2.6,
" pnot 4.2.2.2.5.

BWIP_BEPLY: Agreed.

BHIP_ACTION: This was an error {fn the CHLW section and wil1 be
corrected. . :

B.4. paga_60 - It is not clear why the waste form producer needs to
maintain documentation for at least fifty years. Oncs the waste is
emplaced, "adequate records should be maintained by the repository. (The
repository could keep duplicate record sats in two different locations
as a precaution.)

BHIP_BEPLY: The time pefiod that a waste/form producer/shipper must
retain records should be established by guidance from DOE-H1 for all
NWTS programs. . .

— P

4/5/84




29.

30.

DOE

BWIB_ACTION: We propose to change the requirement such that the
producer/shipper should retafn such records for 10 years following
waste/form shipment. After 10 years, the receiver (repository) should
be notified and, at the receivers discretion, the records either saved
(e.g.» sent to the receiver) or destroyed. .

£.5.1: _page_ 61 - If test procedures such as MCC-14-type procedures are -

contemplated, then these procedures should be described to the extent
they are currently understood.

BWIP_REPLY: The topics of the compliance tests have not been {dentified
at this early stage in the process, with the exception of that for
radionuclide release from the waste form (MCC 14.4 test method under
1nitial development by PNL/MCC during FY-84), :

BWIP_ACTION: No changes needed at this time. -

1.1 Definitions

COMBUSTIBLE - This term was not readily apparent in the requirements,
furthermore, {t {s not clear that this definition is appropriate for aill
"combustible™ materials (e.g., sodfum). Consequently, the definition
should be deleted.

BWIP_BEELY: The comment {s noted. It was inserted in anticipation of
the future sections on commercial transuranic wastes. It also relates
to the 4.2.1.1.6 and 4.4.1.1.6 requirements. The 4.2.1.1.6 and
4.4.1.1.6 requirements adequate'ly cover the case for materals uch as
sod{um. .

BKIE_AQIIQN: No change needed at this time.

COMMERCIAL _HIGH-LEYEL WASTE_(CHLY) - This definition includes both CHLW
and ‘SF as used previously. The definition should distinguish between

CHLW (glass) and SF.

BWIP_REPLY: Suggestion is accepted.

BWIP_ACTION: Commercial High Level Waste Process. Insert "..high-
Jevel..." between "...principaily..." and ".. waste..." Delete "...in
power reactors..." through end of sentence. Replace with "..during the
reprocessing of commercial spent fuel." .

= ' o 4/5/84
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CONTACT-HANDLED_(CH) TRANSURANIC (TRU) WASIES - This term does not
appear to be used in the document and could therefore be deleted.

BWIP_BEPLY: Comment 1s noted and wi11 be considered further. This was
mentioned up front as a topic that would be included in later versions,
following further DOE definition.

BWIP_ACTION: No changes needed at this time.

PACKING _MATERIAL - Change the word "components" to "canister" because
the packing material i1s a waste package component.

»

BWIP_REPLY: We prefer to replace the definition of packing material with
a more appropriate one. The following definition w111 be used.

BWIP_ACTION: Packing -— The part of the waste package that contributes to
the performancs of the total waste package by minimizing groundwater
interaction with the container and waste form materials, 1imiting
radionuclide transport, and/or altering groundwater chemistry to
minimize waste form/canister/container degradation and radionuciide
solubility.

BEIRIEYABILITY - Insert the words "featureé and" after "engineering”.

BWIP_REPLY: Accepted.
BWIP_ACTION: Text will be changed accordingly.

AL1.1.I, page_75-76 - Items 1, 2, and 3 are all part of the same
concern.

BWIE_REPLY: Agreed.

BWIP_ACTION: The 1tem numbers will be dropped and the sentences combined
into a paragraph.

i
K
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33.

34.

35.

DOE

" Al.1.2.3.1. _page_80 - The "recent guidance from DOE to the BWIP" should

be referenced. Neither of the documents mentioned state a technical
basis for specific 1imits on curies of fision products or actinides per
Titer; additional information in support of these 1imits should be
provided.

BWIP_REPLY: The DOE guidance was not 1isted as a reference because it is
not considered to be a refersnceable document and was recsived as just a
draft. The BWIP responded to the draft with comments to DOE-H1 via DOE-
RL, but never received a final version.

BWIP_ACTION: No changes needed at this time.

AL1.2.3.2: page 81 - The "activity 1imits" mentioned here should be
explained further.

BWIP_REPLY: The activity levels wers explained in 4.2.1.4.2 :
Specific Inventory (CHLW) and in 4.4.1.4.2 (DHLW) as resulting from the
radionuclide inventory of any given reference case for these waste types
and appliying sequentially the two screening steps described.

BWIP_ACIION: Delete "...chosen for requiring..." after "...activity .
Timits..." and insert M..that should be appliied in providing the
required...". Delete "...were..." after "...data..." and insert
",...should be...".

Table_Al.. page_84 - The term "solubility" used in Table Al refers to

- total chemical solubi1{ty; the same term in Table 4.1 appears to refer

to chemical solubility times 1sotopic ratio.

BWIP_REELY: True - )
BHIE_ACTIQN: None required.

Jable_A2. page_85 -~ References should be provided for all the physica‘l
parameters 1isted in the table (except R, x and Co).

BWIP_REPLY: Agreed.
BHIP_ACTION : Referenges. provided.

* -
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37.

DOE

Al.1.2.4: page 87 - Radionuclide release calculations should be
completed for SF. If the SF cannot meet EPA and NRC criteria, it will
have to be altered. '

BWIP_BREPLY: Line 1 - Agreed.

Line 2 - If this commeht refers to a situaton that covers all
practicable waste package design alternatives, then we agree with the
comment.

BWIP_ACTION: Line 1 - Results for the case of spent fuel will be
included in the as-dispositioned decument.

Eﬂ;lgLﬁL_nage.ﬁa - Although the defined valye for k-effective is a
suitable basis for criticality control, actual 1imiting concentrations
or quantities of fissile material-should be derived for the CHLW and
DHLW forms. In the case of SF, the control should be a directly-
controlied parameter such as number of fuel pins per waste package, etc.

BWIP_BEPLY: The comment {s noted. Caoncentrations 1imits are not
appropriate until reference design cases have been established.

BWIP _ACTION: No changes needed at this time.

'
ST
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WESTON

BWIP Reply to Weston Review Comments
and Proposed Dispositions
. of SD-BWI-CR-018

Comments dispositioned by:

E. H. Randklev

Engineered Barriers Dept.
Basalt Waste Isolation Project
(509) 373-2853, FTS 440-2853

WESTON_SUMMARY
This document is described as the first stage in developing Waste Acceptancs )
Specifications. It ‘s not a Waste Acceptance Specification. In certain '

sections it presents specific values for parameters. In other sections it
gives maximum dimensions or just 11sts the parameters for which values must
be supplied. ;

Section 1 is the introduction and discusses the BWIP program status and the
purpose of this document. It provides the technical information required for
waste forms and containers. Section 2 discusses the document's scope and
presents some basic def1n1t10ns. Section 3 1{sts applicable decuments and
references. .

Section 4 is the reguiremehts section. It contains the specific waste form
and container requirements for spent fuel, defense high-level waste and >
commercia] high ~level waste.

Section 5 of the document describes the Qua]ity Assurance (QA) program that
w11l be set up by the waste form producer. The sections on waste and
canister certification have not been completed. BWIP states that the
certification methods must wait for additional refinement of waste package
and repository designs.

Section 6 briefly discusses preparation for shipping. Section 7 1includes
definitions and Section 8 presents the data submittal requirements. Appendix
A presents the technical or regulatory basis for the requirements {ncluded in
the remainder of the document.

L .

*
.

BWIE BEPLY: We agree with the summary comments.
BWIB ACTION: No changes needed.

i
;-
&

WESTON COMMENTS ;o
!
1. When repository.conditions and chemistry are availabIe. they should be
added to this document. These data must be included in order to design
and specify a yaste form and its canister. Since this is the Waste :

. c e s -
— -
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2.

4.

WESTON

Acceptance Requirements document, {t seems appropriate to include this
{nformation.

BWIP BEPLY: The repository conditions, as presently available, are
already reflected in the 1imits specified for selected requirements
(e.g.» 4.2.1.5 Radionuclide Release).

BWIP ACTION: Such information, as available, will be included in future
stages of documentation produced in the program to develop waste/form
acceptance specifications. Referencss already {n the document, such

as the waste package conceptual design description, contain most of the
reference case values for the conditions of {interest. Additfonal BWIP
documents, such as the repository conceptual design descriptions, will
be referenced in the subject document (SD-BWI-CR-018) as an interim
solution to the problem.

.

BWIP is asking for a complete chemical and metallurgical description of
the canister material (Section 4.2.2.8). A1l of this information can be
included by reference to an ASTM material or product specification.

BWIP BEBLY: It will not all be available from an ASTM material
specification but much of the remaining information should be available
from the producers own material acceptance specification.

BWIP ACTION: No changes needed at this time.

Pages 15 and 41, Section 4.2.1.1.2 and 4.4.1.1.2 demand total absence of
any free liquid. That is very difficult to comply with and to prove
compliance. Modify with phrasing as i{n 10 CFR 60, 60,135(b)(2).

BYIE BEPLY: Agreed.

BWIP ACIION: The text will be changed to conform to the requirements on
this topic in 10 CFR 60 (June 1983).

Pages 15 and 41, Sections 4.2.1.1.3 and 4.4.1.1.3 require total absence
of any free gases "other than helium» argon, and air." Modify by
adding: ™..in an amount that could compromise the ability of the
underground facility to contribute to waste {solation or the ability of
the geologic repository to satisfy the performance objectives.” This -

‘phrase is quotsd from 10 CFR 60, 60.125(b)(1),
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WESTON

BWIP REPLY: Agreed.

BWIP ACTION: The text will be modified to conform to the requirement on
this topic in 10 CFR 60 (June 1983).

50 Pages 16 and 42’ SGC‘thDS 4.2.1;106’ 4.4.1.1.60 4-2.1.1.7’ al’ld
4.4,1.1.7—~we have the same comment as for 4.2.1.1.3.

BWIP BEPLY: Agreed.

BYIP ACTION: The text will be modified to conform to the requirements
on these topics in 10 CFR 60 (June 1983). .

-

6. Pages 18 and 44, Sections 4.2.1.3.2 and 4.4.1.3.2 state, "The
containerized reference waste form for CHLW shall not exceed a decay

heat generation rate at_the time of emplacement in the repository of
(TBD) watts per" (add the underline).

BWIP REPLY: Agreed.
BWIP ACTION: W11l change text accordingly.

7. Pagel9, S.ect*lon 4,2.1.4.1, add the underlined words, "...actinides per
1{ter of a glass form

at the time of casting of the glass waste form."

BWIP REPLY: Accepted.
BWIP ACTION: W11l change text accordingly.

8. Page 22, Section 4,21.6.2, add the underlined word, M..chemical state
of the wasts and uniformity of character) properties over the..."

BWIP REPLY: Accepted.
* BWIP ACTION: Text will be changed accordingly.

‘
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9.

10.

11. .

WESTON

Pages 24 and 48, Sections 4.2.1.8.1 and 4.4.1.8.1, add the underiined
words, "Analyses data to confirm that the following are not present
in quantities in excess_of thosa specified in 10 CFR 60. paragraph
60,125(b) in the loaded waste form..."

BWIP BEPLY: Accepted.
BWIP ACTION: Text will be changed accordingly.

Page 28 Section 4.2.2.2.7, 1f the waste form container 1s breached, the
escape of waste form material from the container shall pot exceed the
radiation dose 1imits specified in 10 CFR 20. paragraphs_203. 105. and
106.

BWIP BEPLY: True. Accepted. ;
BWIP ACTIN: No changes needed at this tims.

In Section 5 (Quality Assurance Program), it is felt that it is
acceptable as a "...first stage BWIP effort to develop site-specific
waste acceptance specifications...,™ with the following comments:

5.2 Quality Assurance Program should in accordance with Appendix B, 10
CFR 50. ANSI/ASME N1A-1l, latest revision may be used as a guide in
establishing the QA program. The Quality Assurance program {s subject
to the approval of the receiver'!s QA organization or designated
representative prior to the start of any activity.

BWIP BEPLY: Agreed.
BWIP ACTION: No changes needed at this time.

5.4 1Is 50 years too long, too short, or adequate? Is guidance provided
olsewhere for length of time the records must be retained normally
through the 11fe of the repository, or until X years after waste has
been received. Additional information could be provided to clarify when
the documentation certification on waste acceptance along with all
records pertaining to the requested/approved wasteform di =posa] are to
be forwarded to the repository for retention.

.;!
i
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WESTON

BHWIP BEBLY: Fifty years is probably too conservative. The time period
that a waste/form producer/shipper must retain records will 1ikely be

.established for all NWTS programs by guidance from DOE.

BHIP ACTION: We propose to change the requirement such that the
producer/shipper should retain such records for 10 yr following
waste/form shipment. After 10 yr the receiver (repository) should be
notified and, at the receiver's discretion, the records are ef{ther saved
(e.g.» sent to the receiver) or destroyed.

It appears from Section 6 that this is done prior to obtaining approval
from the receiver to initiate shipment.

- e

BWIP BEPLY: Section 6 does pot say that nor imply it. Some form
of written communications (to be determined) should be exchanged between
the producer/shipper and the receiver prior to shipment. Further
specification of the documentation and communication forms that will be
needed are beyond the scope of this particular document (SD-BWI-CR-018).

BWIP ACTION: f}é changes needed at this time.
!

5.8.1, 5.5.2 Certification methods are awaiting additional refinement
of waste package and repository design.
¢

BWIE BEBLY: Né comment needed. |
BWIBP ACTION: rgéne required. ‘ .

s

On page 82, Appendix A, a one-dimensional transport model to relate
waste form leach rates to nuclide release rates {s discussed, but no-
results are presented. This should be discussed in greater detail and
scme results presented in later drafts of this document.

£

. ‘ . . .

BWIP BEPLY: First, the model does pot deal with waste form leach rates.
It 1s used to determine the upper 1imit of radicnuciide steady-state
concentration (labeled as solub{lity) that is allowed to occur at the '
packing material-waste form interfacs (canister and container barriers
are assumed to.be breached). .

I
BWIP ACTION: The results for this analysis were presented in 4.2.1.5
for CHLW and 4.4.1.5 for DHLW and wi11 be added to 4.3.1.5 {n the
revised document.

bl . -

l!'.
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WESTON

15. Paragraph 4.2.1.4.2 implies that the wastee canisters will be

retrievable for 50 years after the 100 year repository operating period.

The present pian requires retrievability only during the operating

pericd. Retrievability should be made a separate requirement applicable

to a]] waste forms.

BWIP BEPLY: - Agreed.

BHIP ACTION: Text will be changed accordingly regarding time. Retrieval

will not be covered as a separate requirement.
16. Add units for solubility to Table 4.l.

BWIP REBLY: It is a]réady shown as molarity, i.e. moles/1iter of.
solution. . : '

ACTION: We will insert the wording "max{ mum steady-stéte concentration
(molarity) M" in place of "...Solub{ility Limit (M) in Table 4.1l."

WESTON_RECOMMENDATIONS

There is much information that {s 1isted as "to be determined.” Weston
understands that there {is work in progress and that specifying the waste
packages will require the interaction of many organizations. The BWIP
project should add the repository conditions to this document. As the other
information becomes available, 1t also should be added.

BHIP BEBLY: Line l--Yery few requirements have associated TBD 1imits
at this time. Limi{ts were left as TBD only when there was not enough
design, testing and/or performance assessment done yet for the BWIP to
Justify apy quantitative value(s) at this time. However, all
quantitative 1imits presented in the subject document should only be
considered as preiiminary at this stage of the BWIP.

Line 4—Most conditions that can be supported by testing and analysis

work to date are noted in the justification section relative to-each
requirement. ’
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PNL

BWIP Reply to Pacific Northwest Laboratory Review
Comments and the Proposed Dispositions
of SD-BWI-CR-018

Comments dispositioned by:

E. H. Randklev

Engineered Barriers Dept.
Basalt Waste Isolation Project
(509) 373-2853, FTS 440-2853

ENL_COMMENTS

l.

p..15__Specification 4.2.1.1.1__Waste Form Matrix

The wording appears to eliminate the use of metals in waste forms. I
would drop the word "non-metallic” to allow the potential use of metal
matrices, coatings, or cements. I also wondered about the use of metals
such as lead for filler (4. 2 2.2.5).

A\

BHIP _BEPLY: In regard to the comment on "nonmetallich, we agree. w1fh
regard to lead, we have not evaluated it as a candidate material.

BWIB_ACTION: The text will be changed to conform with the requirement on
this topic in 10 CFR 60, Section 60.135. X

*

The last santence requires a report, "on the quantity of each_element
present. If one considers trace quantities, all 96+ elements may be
present. I would 1ike to see the lower 1imit included, such as all
elements >0.1 wtX.

BWIP BEBLY: 4.2.1.1.1 only applies to the waste form matrix material.
It should net have included mention of the waste constituents. Section
4.4.1.4.2 addresses data needs on radionuclide inventory.

Note: Waste + Waste Form Matrix = a waste/form system.
and the document addresses them as subparts or -
as the whole system according to whichever approach

i{s most applicable to the subject and context of

the requirement.

BWIP ACTION: The sentence on supply data on radionuclide inventory of
the waste stream will be deleted from this section.

of e
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PNL

pa_l15__4,2.1.1.3__Gases

The requirement as written would appear to be easy to meet.
Pressurization would most 1ikely be the result from a2 fire and
specification, 4.2.2.2.6 would seem more appropriate. I understand that
1 atm may be acceptable before the pressure vessel code gets involved.
Therefore, I would suggest a higher number unless 7 psi can be shown to
represent a real limit.

BWIP BEBLY: If the reviewer cares to specify the "higher number"
referred to, the BWIP will be happy to consider i{t. For now, however,
we plan to leave the proposed 1imit as is.

BWIP ACTION: No changes needed at this time.

p._16__4,2,1.1.5 Toxic Materials

I have not been able to locate a copy of 30 CFR 57 and, therefore, am
not sure what toxic materials are covered in that regulation.’ I am
concerned that some waste elements may be included (e.g., Cd,» Te).

EWIP REPLY: 'The context of the requirement 1s considered to be
sufficiently clear as presently worded. It is the waste/form producer's
responsibility to characterize their waste/form product. The 4.2.1.1.5
requirement i{s directed primarily at the concern for safe handling and
as a result supports the other requirements noted in 4.2.

BWIP ACTION: No changes needed at this tims.

) n..;.ll_é_.Z‘LZ;l_Earticle Sizes and Eractions

Since 10 CFR 20 deals with airborne concentration of radicactivity, I am
not sure how this requirement should be interpreted. The specific
subsections of interest should be specified. Not all particles in the
waste form should be considered to be airborne. The fraction of

" particies in the canister which may become airborne need to be specified

if 10 CFR 20 1imits are to be appiied. Also, the environment where the
proposed release occurs must be considered since much higher release to
a hot cell should be permitted that to a2 non-contained area in the
repository. However, the canisters will be overpacked within the
repository, and a double-canister breach would be necessary for a
release. I would anticipate that the 11m1t on the fraction of fine
parﬂc‘les shou'ld be quite high.
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PNL

" BWIP BEPLY: Line 3 - The suggestion i{s accepted.

Line 4 - True, and the particle sizes as defined are considered adequate
for now.

Line 7 - The requirements applies to any handling environment. The BWIP
handling facilities are presently designed for contact ma1ntenance to be
used for as long as is practicable.,

Line 9 - The overpack opticn gnly covers situations up to receipt at the
repository. .

BWIP_ACTION: Line 2 - Text will be changed to include the specific
sections of applicable federal regulations.

Line 4 - No changes needed.

Line 7, 9 - No changes needed.

R._20_ 4.2:1.5 Radionuclide Belease...Alsn.&LLS

The approach outlined by BWIP 15 quite different thatn the prev1ous1y
considered requirements. We do not have all of the data and evaluations
needed to fully comment on this requirement. However, the following are
preliminary comments:

BWIP BEPLY: There isn't any applicable data yet. As noted in the
Appendix A--it's an approach based on a recent BWIP analysis.

BHIE AGIIQN;~ None required.

e Solubility may pot be strongly effected by. the waste form
composition or processing. Therefores waste form design may not
be successful 1n meeting the requirements.

BYIE BEBLY: True.
. BHIP ACTION: None required.

e . The 150°C data generation requirement will be very difficult or
- {impossible to meet on the potential frequency required by
4.2.1.6.1. The ‘high temperatures would appear to be only important
at the short -100 year-time frame. Since some actinides have
retrograde solub{ility the values may not be conservative.
Determination of solubilities at 90°C or less would reduce some

-~ -
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PNL

experimental difficulties and also be more appropriate for the
anticipated conditions.

BNIP BEPLY: The 150°C temperature was proposed so as to achieve
at least some acceleration of the move toward steady-state
concentration in the 1iquid solution. Tests will also be run at
50°C, but 90°C may present too low a temperature to achieve
steady~state in an acceptable time (e.g.» <3 months; or <6
months).

BWIP ACTION: No changes needed at this time..

s Review of the values in Table 4.1 {ndicates that most 1imits would

1ikely be met with realistic soHPb111ty data except for Am 41,

. Current data indicates that Am?4l wi11 exceed the limit by -5x.
ThHerefore,» we would recommend that the EPA approach be directly
applied (i.e., fractional sum = 1.0) rather than that imposing an
extra order of magnitude conservatism for all {isotopes. .

BWIP BEPLY: The analysis is currently being updated and the
reviewer's comment will be considered.

BHIE ACTION: Changes will be made 1f needed.

e Spent fuel solubility and release rates should be directly

' addressed, even {if they cannot be changed. They provide a
perspective for the other waste form requirements and indicate a
need for waste package development or modifications in
regulations.

BHIP BEBLY: We agree with the suggestion aﬁd the analysis effort
is nearing completion.

BWIP ACTION: The text will be revised accordingly.

6. p.€22) 4,2,1,6.1 Chemical Homogeneity
The +5 wt.% 1imit can be interpreted as ef{ther relative or absolute.

Relative is too tight, and absoluts may be too lcose. For example,

'
oje
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Potential . Relative Absolute
—Yalue__ Limits. Lioits__
$10, = 45% 42.7 - 47.3 wtk 40~50 wt%
Na 6 v 4 7.6 - 8.4 wi% 3-13 wit%

Ca 1% 0.95 - 1.05 wt% 0- 6 wi%

Chemical analysis of a2 complex oxide is not generally accurate to the
suggested 1imit. In an MCC Round Robin which included chemical analysis
of a non-radioactive glass the standard deviation for components present
at concentrations less than 10 wt%S was 10-20% relative. Therefore a
three-sigma level would be +30-60% relative. Therefore, the requirement
needs to allow for analytical variabili{ty in addition to process
variations and should have large 1imits for minor components. I feel
this requirement should be based on the maximum change in composition
which can be tolerated without effecting the ability to meet other
requirements. If a need can be shown I would require that the 1imits be
waste form component specific. However, I think this requirement as
written should be dropped.

BWIE BEELY: It was intended to-mean a relative percentage, wﬁich is
admittedly a very conservative 1imit for many constituents.

BHIE AQIIQN.' We propose to de1ete the 35 wi% value and 1eave the 1imit
as a (To Be Determined). The specific 1imit(s) for this requirement

w111 not be established unti1 the BWIP waste/barrier/rock. testing
- program and the waste package performance analysis work have produced

enough results to adequate1y eva]uate and assess the 11m1ts needed for
the requirement. _

R.22 4,2,1.6.2 Chemical and Physical Stability

The implication in the requirement i{s that the waste form {s monolithic
({.e., uncracked). Ceramic materfals including glass cannot.be produced
in the intended size and at reasonable process rates without cracks.
Cracks wi1l 1ikely form with time and thermal decay, even 1f upmost care
was used to produce the form. Solubil{ty would appear to be uneffected
by cracking as long as the cracks are tight and the waste form remains a
single unit. I would drop the word "monolith{c."

BWIP BEBLY: Line 1 - The term monolithic was used to convey an
indication of the general physical condition referred to, in contrast
with other general conditions such as powders, granules, loose chunks,
etc. The requirement regarding the physical condition of the waste form

4s in refliection of the criterifa on waste package Section 60.135 of 10

CFR 60, 1.e., that the waste form be a solid and any particulate waste
forms shall be consolidated, such as into an encapsulating matrix.
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‘Line 4 - The 1ikelihood of cracking 1s recognized. The extent of

cracking is considered to be a secondary variables with respect to most
relevant requirements, but sti11 remains to be evaluated.

Last 1ine - We agree with he suggested deletion.

BWIP_ACTION: We wil1l substitute M..solid and consolidated as per 10
CFR 60.135."

Ra.23._4.2.1.8_ _Properties and Characteristics

I am'assuming that this data {s obtained on a typical container(s) only.
It should not be required on each canister or each group of canisters.
However, some data such as length and density may be desirable on all

" canisters. Such data should be separated from this sesction.

BWIE REBLY: Yes, this {is the intent of the requirement as written.
Frequency of measurement will be determined in part by the producer's
own Quality Assurance program. -

BWIP_ACTION: A qualifying sentence v111 be added to make this 1ntent
clearer.

Test methods wil1l need to be defined for each of these tests. The
Materials Characterization Organization (MCO) may need to have a role in
developing and approving the tests outlined. If sa work should begin
very soon to accompliish this.

BWIP BEPLY: MCO (?) Must mean the Mater{als Character{zation Center
(MCC). Work {s underway (FY84) on MCC 14.4, Compliance Test on
Radionuclide Release from the Waste/Form and also on a general survey of
2al7 NWTS Waste/Form Acceptance Requirements and Specifications
documents.

I sti11 object to the 150°C test temperature for hydrothermai tests, see

" comments on 4.2.1.5.

BWIP REPLY: The objection will be noted, but for now the fniti{al BWIP
propusal of 150°C wil11 remain as the starting value for this parameter
in the MCC l4.4 procedure and test development, which just began 1in
FY'-84.

.;!.
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Ra26.4.2.2.2.1 Weight

A maximum canister 410 cm in length and 61 cm in diameter would
significantly exceed the aliowed weight. Note the following:

Using 24" diameter schedule 4Q pipe data from Perry's 2
Vo1ume of glass = 2.792 ft¢ x (12 1n./ft x 2.54 cm/in.)

x 410 cm
: ' = 1.06 x 108 cmd
Weight of glass = 3.0 + 3200 kg
Weight of canister - %gl 1$§/ft x 410 em/12 in./ft x 2.54 cm/in.
. = 2300 s

- 1040 kg + end fitting
Total weight > 4240 kg
With 108 for flexibility + 4660 - 4700 kg.
or 10.000 1bs.

The value selected by Slate as a reference for CHLW was based on a 12"
diameter canister. Recent studies by McKee have shown that a 16-17"
diameter is more optimum for l0-year waste. Older wastes will have an
optimum which exceeds 17" diameter. The longer length should also be
considered in economic assignments. Unti1l the assessments are'

- completed, a maximum of flexibility should be maintained. If a
crystalline ceramic were used rather than glass the waste form weight
might increase 50% to 4800 kg, which would then have a canister weight
of ~6000 kg. - The use of metal filler (if required) would further
increase the weight. The maximum weight should, therefors. be
signiﬁcanﬂx incc.eased 1o 2000-6000 kg.

. The to1erance of +5% in weight might be met in routine operation, but
minor process upset could result in much larger variations. The 15%
seems too tight; #10% would result in fewer canisters requiring off=-
standard treatment, but 2 simple maximum weight would appear sufficiept.

BWIP_REPLY: Correct. The upper 1imits on dimensions and weight are and
w111 remain mutually independent until a final reference design is
established for each given waste/form type. We agree that only a

" maximum weight 1imit 1s needed.

The BWIP recognizes the potential for providing a shaft hoist and other
needed handling systems that could accomodate the suggested payload of a
high level waste/form plus canister. However, given the current
conceptual designs for the BWIP, the proposed maximum weight 1imit can
be increased to 7,000 1bs, with the added quaiification that the BWIP
intends to evaluate higher practicable weight 1imits, (e.g., up to at
least 20,000 1bs) during the conceptual design upgrade programs (FY-85).

BHIP_ACTION: The text will be changed to state only a maximum wefght

Timit. A qualifying statement wil1l be {inserted in Section 4.2.2.2.1
to alert the readers to the situation noted above.

4/5/84
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R._26_4,2,2.2,2 and_4.2,2.2.3__Llengih and Diamater
[Note comments under 4.2.2.2.11]

Tolerances should be as large as possible; we have been recommending +5
inches. What 1s the justification for a lower 1imit?

BWIP_REPLY: The %5 cm tolerance will not be changed for now, because to
increase it would result in diameter values for the canister and
container that would pnot be compatible- as per current reference cases in
the conceptual design. However, the reviewer's suggestion of using
tolerances as large as possible is noted. And as per future BWIP waste
package design efforts, consideration wiil be given to possibly
increasing the length and diameter tolerance for the canister e.g. to %1
Cmo

NOTE: Until notified to the contrary, the BWIP {s assuming that
the producers will use canister material (pipe) manufactured to
standard schedules as per ASTM specifications. .

BHIP_ACTION: Wi11 consider making 1t 1 cm {nstead of the present +0.5
cm. The NOTE w111 be added to Section 4.2.2.2 and 4.4.2.2, and the
Section 4.2.2.2.4 and 4.4.2.2.4 on ovality will be revised to include
other dimensional tolerance topics as well.

Ra._27 4,2,2.2.4 Qvality ’ : .

Why should ovality be controlled tighter than diameter? It has been
recommended that the specification be written such that a canister must
fit within a {dealized cylinder. This avoids a pile-up of tolerances in
diameter and ovality and would appear to be functional.

BYHIP_BEPLY: Comments are noted. ‘ "
BWIP_ACTION: Ovality section will be revised as noted earlier.

paZl__4,2,2,2.5__Free Yoluma

Fi1lers would most 11kely be metallic. That metallics are acceptable in

" "accordance with this requirement and 4.2.1.1 needs to be acknow‘ledged in

1ight of requirement 4.2.1.1.1.

BWIP_BEPLY: Section 4.2.1.1.1 only referred to the waste form, and a

f11ler is not part of the waste form. It is also not obvious why the
filler would "...11kely be a metallic."

- - . -
- — .
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15.

PNL

BWIP_ACTION: No changes needed at this time.

.27 4.2,2,2,5 and 4,2,2,2,7_ Burst Strength_and_Drop Tesi

The definition of canister breach may be excessively tight. Industrial
practice specifies that 107" cc gas/sec can be considered water tight
and further, that particles can be considered to behave as water. Since
the radicactivity {s present as a solid or solid particles, the 1074,
cc/sec should be sufficient. The last sentence of 4.2.2.2.7 appears to
conflict with the first sentence, 1.e., either it's unbreached or
breached.

-

BNIP_REPLY: The comment is noted.

BWIP_ACTION: The text will be changed to read at end of the footnote
n..In addition, the radiation dose 1imits specified in 10 CFR 20,
paragraphs 103, 105 and 106 must be met." }
Line 5 - Because of the uncertainties that remain with respect to
applying the (leak rate) requirement to a loaded canister, the 1075 Atm
~c/sec 1imit will remain {in effect for now. .

N

R..29 _4.2.2.5.3__Badicactive Contamination

My copy of 49 CFR 173.397 (October, 1982) gives the 1imits as 220
dis/min/cm? for beta and gamma and 22 dis/min/cm? for alpha.

Also, subparagraph (b) implies that exclusive use shipments which would
be used with HLW canisters may exceed the above values by 10x.
Therefore, 1imits of 2200 dis/min/cm* for beta and gamma and 220
dis/min/cm? for aipha would be acceptable.

r

BWIP_REPLY: Line 5 - Corrects Ehe regulation specifies 1imits of 2200
(8+v) and 220 (a) dis/min/cm® for natural and depleted uranium and

~ natural thorium and that {is the proposal for the BWIP requirement.

BWIP_ACTION: .No changes needed at this time.

n;.22._£;2*2;i..unncomulianca Containers

I agree with.the need and use of overpacks for special case wastes.
However, I don't think that an overpack will provide increased
protection in all cases and would recommend that their use be on an
approved and .agreed basis only and not be required for every deviation.
This is particularly the case where the initial canister has adequate
integrity. . :

. LY - ‘.
— -
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If should be noted that handling systems must be compatible with the
larger overpack size and weight.

BYIP_BEBLY: Line 1 - The overpack 1s proposed as an optional component
to correct some of those cases that are not in compliance with the
requirements on the physical and chemical conditions of the waste/form
fi1led container (now called canister by the BWIP). The requirement
does pot exclude, at this time, any workable alternatives to correcting

the noncompliance.

Line 9 - If this applies to the overpack, then what is proposed {s that
the same procedure be used as for the canister.

BWIP_ACTION: Line 1 - The text will be changed to clarify the intended
purpose and 1imitations of the overpack (optional) component.

Line 9 - A NOTE: will be added to the text to highlight the need for
future design consideration of this optional component.

i

p._30__4,2.2.8 Properties and Characteristics

I am concerned about the cost and time required to generate the
extensive 1ist of data required. Before such data is obtained, a use
and need for the data should be shown. '

BWIP_BEPLY: Much of the requested information should be available from
reference - sources on the subject material and will only need to be
supplemented by lim{ted confirmation testing on the material. At least
some of the test data will 11kely be available from satisfying the
producer!s own QA program requirements on the component material.
Simulated conditions using non-radicactive components would probably -be
satisfactory for most of the work. The recsiver must have available a
thorough data base of materials behavior information for this component
in order to be able to base predictive behavior and evaluate and address
types of expected and unexpected performance events in operating the

repository system.

. The properties-1ist can be shortened by the producer providing_evidence

that the information {s not relevant. (See a150 Appendix, SD-BWI-CR-
018).

Note: The requirement of testing for properties after

exposure to conditions simulating the burst test may
. be a candidate for deletion. This is contingent

upon the acceptance of an overpack as an optional

component of the system and that any product exposed

to such conditions would be overpacked as soon as

possible. However, most of the requested information

- " e -
- -
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- requirement more obvious.

PNL

would 1ikely be available as part of the producer's
demonstrating compliance with the burst test require-
mnt 4.202.2.6.

BYWIP_ACTION: An additional qualifying statement w11l be added to make
the intent and scope of the requirements clearer to the reader.

p..33__4.2,2.9.3__Documentation

Since the wastes from different sources will Tikely be mixed in holding
and interim storage contajiners, the exact origin of the waste may be
lost. A need for the data should be shown before reprocessing and waste
processing systems are designed at greater cost and reduced flexib{iity
to provide the exact origin of the wasts.

Also» once the data {s provided to the repository the requirement that
the processor ma‘lnta*ln records should be 1imited to a few years at most.

BWIP_REPLY: The exact origin of the waste was not requested. A1l that
is needed {is what is required to support the producer's characterization
of their product matsrial. Such information will support the receiver
in Judging the adequacy of the producer's characterization efforts and
data and possib'ly to assist in hand'Hng unanticipated events.

BHIE_AQI[QN: The text will be changed to make the purpose of th

The time period that a waste/form producer/shipper must retain records
should be established by guidance from DOE-Hl for all NWTS programs.

' BHIP_ACTION: wé propose to change-_ﬁ'te requirement such that the

producer/shipper should retain such records for 10 years following
waste/form shipment.. After 10 years, the receiver (repository) should -
be notified and, at the receiver!s discretion, the records either saved
(e.g.» sent 'to the receiver) or destroyed.

cd
/.
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The BWIP Reply to the
Rockwell-Hanford/B Plant Immobilization P{lot Piant (BIPP) Project/
Pacific Northwest Laboratory (Subcontractor) Comments
on SD-BWI-CR-018

Comments dispos{tioned by:

E. H. Randklev

Engineersed Barriers Dept.
Basalt Waste Isolation Project
(509) 373-2853, FTS 440-2853

NOTE: This review comment/disposition package will be typed on the
standard Rockwell Review Comment Record Forms for approval signature
once the BWIP and Rockwell (BIPP) agree upon final wording of the
dispositions.

BOCKWELL (BIPP)/PNL
GENERAL COMMENTS

1. The distinction between "canister" "éonfainer% and M"overpack™ {s not
clear throughout the document. These terms should be defined in the
glossary and the text checked for consistency.

BWIP_BEPLY: A1l waste package components are defined in the glossary,
except for canister which was {nadvertently om{tted.

Note: The BWIP has recently revised the naming
applied to waste package components in an effort

to achieve a more logical terminology system and

also more commonality with component nomenclature usad
by other NWTS programs, DOE, NRC and others. A

copy of the new terminology for components in the’
BWIP waste package design is attached.

BWIB_ACTION: W111 add the term "canister" to document glossary, and revise
the waste package component definitions and usages in the document
according to the recent BWIP changes.

2. Diff1cu1t1es wers encountsred in evaluating the 11m1tat10ns referenced in
10 CFR 60, 49 CFR 173, 30 CFR 57, setc.

BWIP_BEBLY: True. It 1s not appropriate to the document to quote extensive passages from
the regulations. However, the relevant subsections should be noted.

- . ~
— : -
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BHIB_ACTION: Text w111 be changed to include relevant subsections, parts,

etc. of the agpropriate regulations.

Metr1c units are used as the primary stated measurements but these result
in odd metric measurements such as "2268 kg, and rounded English
equivalents such as (5000 pounds)™. Why not Z300 kg. or 2200 kg. and the
equivalent pounds? Think metric.

BWIP_BEPLY: We agree with the suggestion, but the BWIP, DOE, etc. has
defined most design 1imits in English units, and the metric units are
maraly the equivalent to these Engiish units. See the references used to
support usage.of such values in SD-BWI-CR-018. For design related
requirements, :the preference {s to use referenceable values from BWIP
design, DOE documents: etc. .

BWIP_ACTION: The text will be revised to emphasize metric units.

oy o b

BOCKNWELL .(BIEEMENL
SBECIEIC QQMMEMIS

4.

s.

2.2.1 - Hanford high-1eve1 waste is not being considered for BWIP. This
wi11 eliminate B Plan Immobiiization P{lot Plant canisters from
consideration for terminal storage. Rockwell should not allow that to.
happen. -

s

b e 8

y

'BYIP_REPLY: True, Hanford high-level waste is pot being considered in the

subject document nor is it formally being considered by the BWIP, at this
time. DOE has not provided guidance to the BWIP with regard to formally
considering Hanford DHLW in the BWIP design, testing (e.g. reference
waste/waste form materifals) and performance assessment. To be
accomplished, .such tasks will require project resources
(funding/manpower/faci]1t1es) Currently, only the Savannah River DWPF
waste/form product is being considered in the BWIP program as per DOE-HQ
approval, guidance and funding. Qualitatively, the DHLW requirements in
Section 4.4 are applicable to the Hanford DHLW. Specifying associated
Timits for the acceptance requirements for a BIPP waste/form cannot be

" done until reference design case 1nformat10n is avaiiable and the task

authorized by .DQE,
BWIP_ACTION: ﬂo changes needed at this time.

[
'
I3

421,01 _¥Waste Form Matrix - ¥hy nonmetallic solid material only? It
appears to eliminate the use of metals in waste forms. Drop word

nonmetaliic.

AFAL IR INE R N
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BIPP

. BWIB_REPLY: Agreed.

BWIP_ACTION: The wording will be changed to conform to the reqvui rements of
10 CFR 60 (June 1983 version).

4,2.1.1.1 - The last sentence 1s not attainable. The 2analysis for each
element 1n stored waste is not economically feasible. It would seem that
heat load and formulation data would be more reasonable and achievable.
Also, either specific elements of interest or Tower limit of constituents
should be established. .

BWIP_REPLY: 4.2.1.1.1 only applies to the waste form matrix material. It.
should pot have included mentfon of the waste constituents. Section
4.4,1.4.2 addresses data on radionuclide inventory.

- Note: Waste + waste form matrix = a waste/form system
and the document addresses them as subparts or as the
whole system according to whichever approach is most !
app]icabIe to the subject and context of the requi rement..’

BWIP_ACTION: The sentence on supplying data on radionuclide inventory of
the waste stream will be deleted from this section.’

4,21.13 - This section would require canister closure under pressure
below 1 atm.: Section 4.2.2.2.6 seems more appropriate. Any
Justificaticns?

BWIP_REPLY: The review comment is pot correct. A pressure of 7 psig means
7 psi above 1 atmosphere. The 1imit was chosen so as to avoid having the
canister come under the specifications of the ASME Boller and Pressure
Vessel Code - Sections 3 and 8. Section 4.2.2.2.6 refers to a specific
type of incident; namely {involving fire and the requirement 4.2.1.13 only
contributes to the situation.

BWIP_ACTION: No changes needed at this time.

4,2.1.1,5 - These criteria should be self standing. Do the toxic
materials in question include elements such as Cd» Te, .etc?

ofr -
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- BWIP BEPLY: The context of the requirement is considered to be T

9.

10.

BIPP

sufficiently clear as presently worded. It is the waste/form producer's
responsib111ty to characterize their waste/form product and satisfy the 5
4.2.1.1.5 requirement, which 1s primarily directed at the concern for safe S
handling. : o

BWIP ACTION: No changes needed at this tims.
4,2.1.1.7 - BIPP cannot guarantee compijance with this requirement.

BWIP_REPLY: The primary concern addressed by this requirement {s to

notify waste producers that organics are to be avoided and minimized in
processing the waste "canister™ up through filling with waste/form and

through transport to the repository. . .

»

Note: The BWIP {is open to comments from the RHO/BIPP
program regarding the spec1f1cs of the problem(s)
they envision. ‘

BHWIP_ACTION: No changes needed at this time.

4,21,2]1 ~ Since 10 CFR 20 deals with airborne concentration of
radicactivity, it is not clear how this requirement should be interpreted.
The specific subsections of interest should be specified. Not aill
particles in the waste form should be considered to be aireborne. The:
fractions of particlies in the canisters which may become airborne need to-
be specified, 1f 10 CFR 20 1imits are to be applied. Alsa the
environment where the proposed release occurs must be considered, since
much higher release to a hot cell should be permitted than to a non-
contained area in the repository. One would anticipate that the 1imit on
the fracticn of fine particies should be quite high.

BWIP BEBLY: Line 3 - The suggestion 1s accepted.

Line 4 - True, and the particle sizes as defined are considered adequate
for now.

Line 7 - The requirements app11es to any handling environment. The BWIP
handling facilities are presently designed for contact maintenance to be
used for as long as is practicable.

'1ne 9 - The overpack option gnly covers situations up to receipt at the
repository.

BWIP_ACTION: Line 3 - Text will be changed to include the spécific
sections of applicable federal regulations.

- e
—— -
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12.

13.

BIPP

Line 4 - No changes needed at this time.

Lines 7, 9 - No changes needed at this time.

4,2,1,3,1 - The producer cannot guarantee a 500° maximum temperature in
the waste form in the absence of specification of the temperature and heat
transfer characteristics of the surrounding media. For example, a
canister exposed to air at an air temperature of 100°F.

BNIP_BEPLY: The requirement applies to the conditons from the time of
manufacture of the sealed waste/form product up to acceptance
at the repository but not thereafter.

BWIP_ACTION: A qualifying statement will be added to the text.

4,213.2 - What decided 2.21 kw per canister? BIPP canisters:will
require substantial cooling time prior to shipment to meet this criteria.

BNIP_REPLY: The 2.2.1 kw/container is what is specified for the current
reference waste package conceptual design (RHO-BW-CR-136P/AESD-TME-3142)
and is keyed against temperature 1imits for packing, rock and waste form
assumed 1n that work. The PNL-3838 (Slate, 1981) document provided the
reference case values for CHLW, and 7lists a value of 2.2 kw/canister for
waste that is 10 years old from time of reactor discharge. A1l NWTS
reference cases for processed CHLW are keyed against a 10 year old waste .
as per DOE-H1 guidance.

" BWIP_ACTION: No changes needed at this time.

4,214 - Why inert material inventory? What {s the benefit of knowing
inert material. ' :

BYWIE_BEPLY: Information on non-radiocactive constituents of the waste/waste
form is needed to ensure conformance with the data base and Ticensing
obtained using approved test materials representing proposed waste/form
systems scheduled for disposal. :

BHIP _ACTION: No changes needed at this time.

o
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14. 4,2,1.4,2 - The + range for radionuciide inventory will have to be wide to
accommodate variations in the waste. Also the key radfonuclide 1ist will
need to be specified; measurement of "each” wi{ll not be possible. .
Discrete 1imits stated as "no more than -C1 of all other radionuclides
and daughters" might be attainable.

BHIP_REPLY: The comment is noted and wi11 be taken into consideration when
drafting the later (more specific) versions of the subject document.

BWIP_ACTION: No changes needed at this time.

15. 4,2,1.4.2 - Inventory of each radionuciide {s economically and technically
unattainable. If possible, give specific radionuclides only. -

BWIB_BEPLY: The reviewer is assuming that all values must be measured.
The requirement includes the possibility of also using predicted values
(e.g., ORIGEN, etc.). It is Tikely that there wi{1l only be a few "key"
radionuclides of special concern need to be confirmed by actual
measurements, and then only occassionally, provided the waste stream was

_not changed beyond the accepted 1imits for given radiocnuclides as per
testing, analysis and licensing.

BWIP_ACTION: A qualifying statement will be added to the text.

16. 4,2.1.5

The approach outlined by BWIP is quite dffferent thatn the previously
considered requirements. We do not have all of the data and evaluations
needed to fully comment on this requirement. However, the following are
preliminary comments:

- BHIP BEBELY: There are not any'data yet. As noted in the Appendix A--{t's
an approach based on a recent BWIP analysis.

BHIP ACTION: No changes needed at this time.

e Solubility may pot be strongly effected by the waste form
composition or processing. Therefore, waste form design may not
be successful in meeting the requirements.

'
Y
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BWIP BEPLY: True.
BWIE AQIIQN: None required.

The 150°C data generation requirement will be very difficult or
i{mpossible to meet on the potential frequency required by

4.2.1.6.1. The high temperatures would appear to be only {important
at the short ~100 year-time frame. Since some actinfides have
.retrograde solubility the values may not be conservatijve.
Determination of solubilities at S0°C or less would reduce some
experimental difficulties and also be more appropriate for the
anticipatad cond{tions.

e

BWIB BEPLY: The 150°C temperature was proposed so as to
achieve at least some acceleration of the move toward steady-state
concentration in the 1iquid solution. Tests will also be run-at

50°C, but 90°C may present too low a temperaturs to
achieve steady-state 1n an acceptable time (e.ga <3 months; or
<6 monthsh

BWIP ACIIQN. No changes needed at this time.

‘-

Review of the values in Table 4.1 indicates that most 1imits would
Tikely be met with realistic ﬁﬁ&fbi11ty data except for Am24l,
Current:data indicates that Am w11l exceed the 1imit by -Sx.
Therefore, we would recommend that the EPA approach be directly
applied- ({.e., fractional sum = 1.0) rather than that imposing an
extra order of magnitude conservatism for all isotopes.

t
BHIE BEELX- The analysis is currently being updated and the
reviewer's comment will be considersd.

BWIE AQ&IQ&: Changes will be made {f needed.

b
i

4 .
Spent fuel sotubility and release rates should be directly
addressed, even {f they cannot be changed. They provide a
perspective for the other waste form requirements and {indicate a
need for waste package ‘development or modifications in
regulations.

“rymes

'
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18.
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BWIP BEPLY: We agree with the suggestion and the analysis
effort is nearing completion.

BWIP ACTION: The text will be revised accordingly.

4,2,1,6,1 - This requirement should be based on the maximum changs in
composition which can be tolerated. If a need for a specific 1imitation
on composition range for a given component can be shown, the 1imit should
be waste form component specific.

In addition to there being no performance justification given for this
requirement, the +5 wtX 1imit can be interpreted as either relative or
absolute. For example: ,

Potent] al Relative Absolute
—Yalue__ . JLimits_ Limits.

$i10, - 45% 42.7 - 47.3 wi 40-50 wt%

Na 8 8% 7.6 - 8.4 wt% 3-13 wt®

Ca 1% 0.95 - 1.05 wts. 0- 6 wt%

Chemical analysis of a complex oxide is not generally accurate to the
suggested 1imit. In an MCC Round Robin which included chemical analysis
of a non=radicactive glass the standard deviation for components present
at concentrations jess than 10 wt% was 10-20% relative. Therefore a
three-sigma level would be +30-60% relative. Ultimate criteria must allow
for analytical variability in addition ‘to process variations and should
have large 1imits for minor components.

The requirement as written should be dropped.

BWIP BEPLY: It was intended to mean a relative percentage, which is
admittedly a very conservative 1imit for many constituents.

BYIP ACTION: We propose to delete the +5 wi¥ value and leave the i1imit as
a (To Be Determined). The specific 1imit(s) for this requirement will not
be established until the BWIP waste/barrier/rock testing program and the
waste package performance analysis work have produced encugh results to
adequately evaluate and assess the 1imits needed for the requirement.

4,2,1,6,2 - The implication in the requirement is that the waste form is
monolithic (i.e., uncracked). ~Ceramic materials including glass cannot be
produced in the intended size and at reasonable process rates without
cracks. Cracks will 11kely form with time and thermal decay, even if
upmost care was used to produce the form.

Solub111ty'wou1d appear to be uneffected by cracking as long as the cracks
are tight and the waste form remains a single unit.

.. - .
[Taad ool
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BWIP BEPLY: Line 1--The term monolithic was used to convey an indication
of the general physical condition referred tor in contrast with other .
general conditions such as powders, granules, loose chunks» etc. The
requirement regarding the physical condition of the waste form {s in
reflection of the criteria on waste package Section 60.135 of 10 CFR 60,
i.e., that the waste form be a solid and any particulate waste forms shall
be consolidated, such as into an encapsulating matrix.

Line 4--The 1ikelihood of cracking 1s recognized. The extent of cracking
is considered to be a secondary variable with respect to most relevant
requirements, and probably a minor one, but sti11 remains to be evaluated.

Last 1ine - We igree with the suggestion.

BHWIE_ACTION: We,w111 substitute ™..sol{d and consolidated as per 10
CFR 60.135." [

-
>

4,2,1,8 - Wording of this requirement should make it ‘clear that this data
should be obtained to qualify the process and the typical waste container.
Obtaining such data for each individual canister would neither.be feasible
or possible w1tb1n conceivable funding 1imitations. Data such as length
and weight may be desireable for the individual canister, but such
possible individual requirements should be separated from this section.

BWIP BEPLY: Yes, this is the intent of the requirement as written. )
Frequency of measurement will be determined in part by the producer!s own
Quality Assuranca program. ; . . . -

BYIP_ACTION: A qua11fy1ng sentence w11l be added to make this intent

c1earer. .
g

Test methods will need to be defined for each of these tests. W{11 the
repository sites.reach agreement on those tests methods through the

. Materials Charagterization organization? Work would need to be {nitiated

immed{iately.

<

BWIP_REPLY: MCO (?) Must mean the Materials Characterization Center
(MCC). Work is underway (FY84) on MCC 14.4, Compiiance Test on
Radionuclide Release from the Waste/Form and also on a general survey of
all NWTS Naste/Form Acceptance Requirements and Specifications documents.

BWIP ACTION: Tbxt will be updated to indicate that the test method and
procedures-deve{opment work has begun.

TodaE
.

3
.
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20." 4,2.2.2,1 - A maximum canister 410 cm in length and 61 cm in diameter
would significantly exceed the allowed weight. Note the following:

Using 24" diameter schedule 4Q pipe data from Perry's
Volume of glass = 2,792 ft* x (12 in./ft x 2.54 cm/1n.)2

x 410 cm
= 1.06 x 105 cn®

Weight of glass = 3.0 + 3200 kg

‘Weight of canister -171 1bs/ft x 410 cm/12 in./ft x 2.54 cm/in.
= 2300 1bs

~1040 kg + end fitting
Total weight > 4240 kg
With 10% for flexibility + 4660 - 4700 kg.
or 10.000 1bs.

The value selected by Slate as a reference for CHLW was based on a 12"
diameter canister. Recent studies by McKee have shown that a 16-17"
diameter 1s more optimum for 10-year waste. Older wastes will have an
optimum which exceeds 17" diameter. The longer length should also be
considered in economic assignments. Until the assessments are completed,
a maximum of flexibility should be maintained. If a crystalline ceramic
were used rather than glass, the waste form weight might increase 50% to
4800 kg, which would then have a canister weight of -6000 kg. The maximum
weight should. therefore. be significantly increased io 5000-6000 kg.

The tolerance of +5% in weight might be met in routine operation, but
minor process upset could result in much larger varifations. The 5% seems
too tight; #10% would result in fewer canisters requiring off-standard
treatment, but a2 simple maximum weight would appear sufficient.

BWIP_REPLY: Correct. The upper 1imits on dimensions and weight are and
wi11 remain mutually independent until a final reference design is
established for each given waste/form type. We agree that oniy a maximum
weight 1imit is needed..

The BWIP recognizes the potential for providing a shaft hoist and other
needed handling systems that could accomodate the suggested payload of a
high level waste/form plus canister. However, given the current
conceptual designs for the BWIP the proposed maximum weight 1imit can be
increased to 7,000 1bs, with the added qualification that the BWIP intends
to evaluate higher practicablie weight 1imits, (e.q.,» up to at least 20,000
1bs) during the conceptual design upgrade programs (FY-85).

BHiE_AQIIQN: The text will be changed to state only a maximum weight
T1imit. A qualifying statement will be inserted in Section 4.2.2.2.1 to
alert the readers to the situation noted in the above REPLY.

21, 4.2,2.2,2_2and_4,2.2,2.3 - Tolerances should be as large as possible. #0.5
- inches has previously been recommended. What is the justification for a

Jower 1imit?

4/5/84
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24.
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‘BWIP_BEPLY: The +5 cm tolerance wilil not be changed for now, because to

increase it would result in diameter values for the canister and container
that would pgt be compatible. However, the reviewer's suggestion of using
tolerances as large as possible is noted. And as per future BWIP waste
package design efforts, consideration will be given to possibly increasing
the length and diameter tolerance for the canister to e.g. i1 cm.

NOTE: Until notified to the contrary, the BWIP {is assuming that
producers will use canister material (pipe) manufactured to standard
schedules as per ASTM specifications.

BWIP_ACTION: W111 consider making it +1 cm instead of the present 0.5 cm.
The Note will be added to Section 4.2.2.2 and 4.4.2.2 and the Sections
4.2.2.2.4 and 4.4.2.2.4 on ovality will be revised to include other
dimensional tolerance topics as well.

4,2.2,2,4 - Why should ovality be controiled tighter than diameter?

It has been recommended that the specifications be written such that a
canister must fit within an idealized cylinder. This avoids a pile-up of
tolerances in diameter and ovality and would appear to be functional.

.

BWIP_REPLY: Comments are noted.
BWIB_ACTION: Ovality section will be revised as noted earlier.

4,2,.2,2,5 - Free volume limitation must either be practicle within the
Timitations of good process practice, or the additional material and
operating costs of adding filler must be justified by identifying the need
for this 1imitation. Any f{ller mater{al added wouid probably be
metalifc, and would require modification of 4.2.71.1.1.

BNIP_REPLY: Line 1 - The requirement as written just says the free volume
should be minimized and to less than a Jo_Be Determined volume percentage.
Appendix A provides justification for this requirement. 4.2.1.1.1 only
referred to the waste form» and a filler is not part of the waste form.
It is not obvious why the filler would "...11kely be a metallic."

BWIP_ACTIIQN: Nq:changes needed at this time.

4,2,2,2.6_3and_4,2,2,2,7 - The definition of canister breach mﬁx be-_l
excessively tight. The ANSI-N14.5 reference specifies that 107* cc

gas/sec can be considered water tight and further, that particles can be
considered to behave as water. Since the radiocactivity is present as a
solid or solid particles, the 107" cc/sec should be sufficient. The last

-
. e ‘.
- - -
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"sentence of 4.2.2.2.7 appears to conflict with the first sentence, {.e.

either {it's unbreached or breached.

BWIP_REPLY: The comment is noted.

BYWIP_ACTION: The text will be changed to read at end of the footnote "..In
additfon, the radiation dose 1imits specified in 10 CFR 20, paragraphs
103, 105 and 106 must be met."

Line 5 - Because of the uncertainties that remain with respect to applying
the (leak rate) requirement to a loaded canister, the 1075 Atm -~cc/sec
1imit will remain in effect for now.

éQ CFR 173397 (October, 1982) gives the 1imits as 220
dis/m‘ln/cm for beta and gamma and 22 dis/min/cm® for alpha. Also,
subparagraph (b) impiies that exclusive use shipments which would be used
with HLW canisters may exceed the above values by 10x. erefore, Timits
of 2200 dis/min/cm? for beta and gamma and 220 d1s/m1n/cm for .alpha would
be acceptabie. S

This requirement should be reccnsideréd.

BWIP_BEPLY: Line 5 - Correct. The regulation.does specify 2200 (B+Y) and

220 (a ) dis/min/cm? for natural and depieted uranium and natural
thorium, and that is the proposal for -the BWIP requirement.

BWIP_ACTION: No changes needed at this time. -’

4,2,2,7 - (a) The need and use of overpacks for special case wastes is
acknowledged; however, 1t 1s not apparent that an overpack will provide
increased protection 1n all cases. It {s recommended that their use be on
an approved and agreed basis only and not be required for every deviation.
This is particularly the case vhere the initial canister has adequate
integrity. ,

(b) No reason 1is given for the requirement that "the overpack shall be
made of the same type of material as the waste form container." Are other
repository sﬁ:es in agreement?

(c) It should be noted that hand'Hng systems must be compatibie with the
larger overpack size and weight.

(d) What are the dimensiona'l Tim{ts on the overpack? On the canister?

4/5/84




BIPP

BWIP_BEPLY: (a) The purpose of the proposed overpack (component) is to

"provide a means to correct a noncompliance with the waste/form acceptance

specifications for those situations that are judged to be correctibie by
use of the overpack. Thus, the overpack would pot necessarily apply to
all situations of noncompliance and would only be used when authorized by
the receiver. The proposad requirement, at this time, does noif exclude
any workable a1ternat1ves to correcting the noncompl{ancs.

(b) Given that the canister (formerly called the container by BWIP {in the
subject document) is a component material acceptable to the producer and
receiver, it makes sense to construct the overpack from the same type of
material. This.would reduce the need to evaluate and judge the
acceptibility of a new material 1ntroduced into the respective producer,
shopper, and receiver systems. -

(c) It is pot a;function of a waste/form acceptance specification to be
specifying features of support systems (e.g. handiing). The acceptance
requirement (spec{fication) on weight adequately address such concerns.

(d) The dimensional 1imits on the proposed overpack (optional) component
are Jo Be Determined and dependent upon consideration of this component in
the Upgrading of the Conceptual Design. Currently, the conceptual design
of the reference container (formerly called the canister) {s specified in
RHO—BH-CR-136P/AESD-TME—3142 (1982). , ’

BWIP_ ACTION: a)i The text will be changed to c1ar1fy the intended. purpose
and 1imitations- of. the overpack (optiona1) component.

d) A NOIE will be added to the text to highlight the need for future
design considerations of this optional component. :

-

4,2,2,8 - (a) Ge%erat1ng the extensive 1ist of data required will be
costly and time consuming. Before such data are obtained, the use to be
made of the data and the specific need for th data should be shown.

(b) In addition,. under 4.2.2.8.1, bullet three, the corrosfon data
requirement cannot be {interpreted. 1Is the requirement for flow or static
tests, general corrosion, slow strain rate, fatigue-crack-growth rate, or?

BWIP_BEPLY: (a) Much of the requested {nformation should be available from
reference sources on the subject material and will only need to be

_supplemented by limited confirmation testing on the material. At least

some of the test data will 1ikely be available from satisfying the
producer's own QA program requirements on the component material.
Simulated conditions using non-radicactive components would probably be
satisfactory for most of the work. The receiver must have available a
thorough data.base of materials behavior {nformation for this component in
order to be able to base predictive behavior and evaluate and address
types of expected and unexpected performance events in operating the
repository system.

!
ije

: - - 4/5/84




28.

BIPP

The properties 1ist can be shortened by the producer providing evidence )
that the information {is not relevant. (See also Appendix, SD-BWI-CR-0178).

Note: The requirement of testing for properties after
exposure to conditions simulating the burst test may
be a candidats for deletion. This is contingent

upon the acceptance of an overpack as an optional
component of the system and that any product exposed
-to such conditions would be overpacked as soon as
possible. However, most of the requested information
would 1ikely be available as part of the producer's
demonstrating compliance with the burst test require-
ment 4.2. 2 2.6.

(b) It is relevant to any behavior that could occur within the projected
time frame .and conditions up to acceptance by the repository.

EBWIP_ACTION: An additional qualifying statement will be added to make the
intent and scope of the requirement clearer to the reader.

:

4,2,2,93 - Since the waste frem etffereht_sources will probab]y-be mixed

in different holding and interim storage containers, the exact origin of .-

the waste may be lost. A need for the data should be shown before
reprocessing and waste handling systems are redesigned at much greater )
cost and reduced f'lexibi'Ht'y <

'BHIE;BEELI:'ThelaXact origin of the waete was not fequesfed. A11.tﬁet is

needed 1s what {is required to support the producer!s characterization of
their product material.. Such information.will support the recsiver in
Judging the adequacy of the producer's charactsrization efforts and data
and possibly to assist in handling unanticipated events.

BWIP_ACTION: The text will Be changed to make the purpose of he
requirements more obvious.

Once such data ae is required is provided to the repository, the
requirement that the producer maintain records should be 1imited to a few
years at most. . . o

BWIP_BEPLY: The time periocd that a waste/form prodecer/shipper»musf retain
records should be estainshed by guidance from DOE-H for all NNTS :

' programs.

BHIE.AQIIQN. We propose to change the requirement such that the
producer/shipper should retain such records for 10 years following
waste/form shipment. After 10 years, the receiver (repository) should be
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notified and; at the recelver's diséretion, the records either saved
(e.g.» sent to the receiver) or destroyed.

AELJ‘S This statement is difficult to understand. It would appear that
the criteria should hold for all systems. - Does this imply that spent fuel
will not meet the criteria?

BHIE_BEELI Line 1 - Agreed.

BHIE_ACIIQN- The text of this requ1rement will be changed and will contain
the results of the same type of analysis as used to address this
requirement for CHLW (4.2.1.5) and DHLW (4.4.1.5). Work is currently
nearing completion on this anajysis task.

»

4,4 - The comments for comparabIe sections under CHLW apply to a11 DHLW
sections. .

BWIP_BEPLY: Tha same- app]ies fo the dispositions.

'BHIE_AQIIQN None required.

st{lted. Reword the sentence.

BWIP_BEPLY: Accepted.

BHIE_AGIIQN We will reword text so that it is the same as what is
provided in Section 4.2.1.1.3 (CHLW).

4,4,1.5 - This section states that the waste form for DHLW "shall 1imit

plutonfum solubility." Waste forms do not control solubility =- specific

solid phases in a specific aqueous environment determines the solubility.

The waste form can control the release kinetics of groups of elements and -

. thus contribute the the rate of. attainment of a so1ub111ty 1imit but 1t -

does not contro1 ‘that 1imit.

In considering the compTexity of the waste package, {.e. other components
interacting together,. the presence of a radiation environment that can

~ radically change the Eh in the aqueous contact fluid, and the creation and

dissolution of different alteration products, the statement as 1t appears

" become 1rre1evant. This point shou]d be clarified.

LY . ‘.
[ -
- -

- 4/5/84

4¢L1;L3'- Second sentence- The term “nn mQ:a than 7 psig atmosphera“ 1s




oy

BIFP

BWIB_BEBLY: The BWIP agrees with the reviewer's statement, and the BWIP
testing program reflects a recognition of this fact. The problem in the
text for 4.4.1.5 1s that the word solubility was used without noting, by a
footnote, that the authors were appliying a restrictive definition to the
~word. See Table 4.1, page 21 1n CHLW section (4.2). To avoid such
understandable confusion, we propose to substitute the term "..steady-
state concentration..." for the word "...solub{ility..." in all appropriate
places in Section 4.4.1.5, 4.2.1.5 and in Al.1.2.4. The 1imiting vaiues
for steady-state concentration refer to the maximum respective value for
each radionuclide concerned, and the text will also be changed to resflect
this intended condition. The analysis for radionuclide release relative
to 40 CFR 191 (EPA) {s being redone to correct errors in inventory values
used in the FY-8 analysis and to use the latest draft of 40 CFR 191
2/1/84 which enables a more straight forward consideration of a DHLW case.
The analysis resu'lts relative to 10 CFR 60 (NRC) will also be included.

BYIP_ACTION: The 'text will be revised accordingly. .

33. 4,4.1.6,1 - The stated ™5 percant" to'lerances are too tight for chem‘lca]
‘content contro'l of a waste. . . : R

B
hal

BWIP_BEPLY: The comment 1s note and we”reco'gn'lze that this wouild have.been
2 very conservative 1imit for many constituents.

BHIE_AQIIQN We wﬂ'l subst‘ltute "...so'Hd and ccnscHdatad as per 10 CFR
60.135." . L ‘ _

34, 5.0 - The section does not yet prov1de sufficient information to permit
meaningful comment. ]

. 'BWIP_REPLY: The section was included only for ccmp'leteness of 'Hsting and
briefly describing all major topics that must u'lt‘lmate‘ly be covered in the
specifications version of the document. C

-BNIB_ACTION: No changes need at this time.

35. AL2.]1,1 - Second sai: of numbered items, item no. 1: Here."can‘lster" and -
~"container" are confusing terms. Are they. the same? See general comment.

- BWIP_REPLY: The BWIP has recently correctad the situation by renaming
components of the current reference waste package so as to be both more
“logical in the matching a name to a component and {ts function in the

.. .
. N -
hd -
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38.

-BHIE_ACIIQN No changes needed at th1s time.

BIPP
waste package and to attain more commonality with the current choices of
waste package component names used within the DOE and NWTS programs.

BWIP_ACTION: Text w111 be revised accordingly.

AlQLJ‘l - There are two sets of numbered 1fems in this section which 1s
confusing. ,

BHIP_BEPLY: Agreed. ‘
BWIP_ACTION: The second set will be relabelled as a. and b.

81.2.2,5 - The. specs on free volume may not be attainable due to outage or

~ voids created in the. pour cycle of glass.

+

BWIP_BEPLY: A "spec™ was nat given for the maximum allowable free volume
(see 4.2. 2 2.5 and 4.4.2.2.5) and was listed only as a (To Be Determined).

AL1.2.6 - The 3 gamma limit shouid be'spe11ed out as "standard deviation"

since 1t is insertsd here as an {isolated statistical value and cathces the
reader off guard. .

BWIP_BREPLY: Agreed. _ ,
BWIP_ACTION: Insert M...a standard deviation of..." after "effective”.

'
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The BWIP Rep'ly to the First Savannah River Laboratory

.
o ——————— e o - e

OSTToG TR .- Review of SD-BWI-CR-018
iRg2- :T;-q,q‘af _ o ﬂ% SDWARD i BAMDKLIV
sl Rockweil Hanford Operations OCT 1 1983
= Ererey Sy s 505 Rockwell 0 -
.’_'—_"Acrlou — Richland, WA sz International o
T | October 7, 1983 In reply, refer to letter R83-3792
i ’ . .
!
- == M. J. Plodinec’
ot ;E; Technical Division
PPy I Savannah River Laboratory
- E.1. du Pont du Nemours & Company
bwoseemm02i | | 11 Aiken, South Carolina 29808 .
Balloterte, M.
ewae ||| || Dear Mr. Plodinec: i
Cockornm, 0.1 | | .
Crmvterd, AL, COMMENTS ON DPST-83-789, "TECHNICAL EVALUATION OF WASTE FORM ACCEPTANCE
Dore, RA. CRITERIA FOR THE BASALT WASTE ISOLATION PROJECT"
Do 2L I recently received a copy of your memorandum (DPST-83 789), via the DOE-
°.' ol " Richland office. 1 have had members of my staff review it and prepare a
o AL review record (Attachment 1) to aid in the process of reso'lvmg, to our
Grode, 3. mutual satisfaction, Savannah River Laboratory (SRL) points of concern
Hemmoed, 1.0 (DPST-83-789) regarding the (draft) Waste Acceptance Requirements for DHLW
Weoemes, RE. | | recently proposed by the BWIP (SD-BWI-CR-018). The review comment record in
Kiazw, 2E. , Attachment I is not the final BWIP disposition of the SRL review comments
Kot 1L, (DPST-83-789) on the draft of SD-BWI-CR-018. Final disposition, by the
Tr— BWIP, of reviewer comments on SD-BWI-CR-018 will occur following receipt of
— review comments from all the principal reviewer organizations, evaluation -
pomee. P2 ’ - by the BWIP of all such comments and, if needed, followup discussions
{ucOrmoc A | } between the BWIP and specific reviewers. o .
Oyroee, LR o o - .
*! Pucos, K1 Your memorandum (DPST-83-789) seems to imply that the SRL has not completed
Prrumsen, LW jts review of the SD-BWI-CR-018 document. If the SRL intends to provide
Perties, 1.0 - DOE and the BWIP with additional review comments, the BWIP would appreciate
Roocnar, LN, Anot1f1cat1on, as soon as possible, and receipt of such comments by October
e 28. 1983. . _
el LLI| Thank you for your review comments. If you or your staff have any questwns
2LVR ' or replies regarding our comments on your memorandum (DPST-83-789), p]ease
Cz:..u. ;l call me (373-3535) or Dr. E. H. Randklev (373 2843) of my staff
M:::ﬂmvnv ' X
Comtrdt Film  {yiy
mI8pld Il | E :
3 8 naklrulyle] 1 Very truly -yours,
LL.Fa kYo :
PF Sarder 40 1
T.8. Mol I M. J. Smith, Manager
6S-Geneulyyi | Engineered Barriers Department
L. et o xix) 1 . .
~dae IY MIS/EHR/KIt
QCLE’L'\ A% CAtt. -
hﬁ ‘:éh!lll‘ ’ ° . o ’
kLQ\JQ'J'I"N . - " .
Vi ' = T S

S —————————
&-4000-117 tR-4-82)



‘l% Rockwell International

Nodwm Hanltord Operations -
Eumw Systems Group

REVIEW COMMENT RECORD (RCR)

1. Dan

2. Heviow Nu.

9/21/83 1

I-l’mwcl No,

4. Paye
% ol

$. Docunant Number{s)/Tlile(s)

DPST-83-789
Kemorandum

Technical Evaluation of Waste Form
Acceptance Criteria For the Basalt
Naste Isolation Project '

8. Programi/Projuct/Dullihing Nuinbiet

RHO/BWIP/MO-407/200 East

7. Auvinver

E.H., Randklev
M.J. Apted)

8. Otganization/Group
Engineered -
Barriers Dept.

9. Location/Phone

373-2853

10. éoeumonl wlth indicsted commant disposition{s)

Reviewsr

© Dste

Project/Cognizunt Enginver

. CLOSED

Date

Ruviewsr

Project/Cugnizant Engineer

12,

_ [ttem].

13, Comn

t(s)/Discrepancy{s} (Provids technical justitication for 1he communt and tutailed recommenda-
llpn of the sction required 1o correct/retuive the discrapancy/problam lulicated).

15.

Dispositivn (provide justificstion it NOT accepiad),

6.
Status

|

1.

NOTE This RCR does NOT represent a final dispositioning of
the SRL review conments (DPST-83-789) on the draft BWIP
document (SD-BWI-CR-018). Final dispositioning of the conments
will occur following BWIP receipt and review of all DOE and
RHO requested reviews.

$.3
t

GENERAL COMMENTS

The BWIP subject document (SD-BWI-CR- 0]8) is referred to as
a ‘criteria document on waste acceptance. It is not. It is
a requirements document, written in a format similar to a.
~ specifications document and is the First stage, beyond the
NWTS-33(4a), criteria document, toward developing a llaste
. Acceptance Specifications document for the BWIP, The
review draft of SD-BWI-CR-018 only presents numerical
values associated with the proposed requirements; a) as a
means of relating the document to the current. status. (as
per cleared documents only) of relevant portions of the
* BWIP design programs and b) in cases where a proposed
value(s), could be justified, and thus enable the process
of. review and discussion to begin concerning the transition
of such requirements into specifications. The current BHIP
schedule identifies revising and releasing the SD-BWI-CR-018
document, then producing an upgraded requirements document,
if needed, and then a preliminary specifications document
before producing a Final Waste Acceptance Specifications

"document for the BHIP. The schedule for this sequence is

- s
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Ruview Nou, Page

=0 el | REVIEW COMMENT RECORD (RCR) CONTINUATION [ [™._]

EH Randklev .

Conununisis)/Discrepancy ls) (Provide technicat justilicution lor the comeent and detoad recoinmanda. {told . ; - . o ) Status
18] yion of e schivn (8quirsd 10 corract/iesolve the discrepancy/problea hulicateu). Poiny | Prposition tpravde justification if NOT sccepred) o

GEHERAL COMMENTS CON'T -

is being- integrated with the schedules for BWIP design and
testing programs and the draft schedules are current under
review. . o .

. . .
2. The subject SRL document appears to represent a limited
(scope) review of the SD-BWI-CR-018/BWIP document, which
implies a possible SRL misinterpretation of the function of
i the SD-BWI-CR-018 document. If SRL intends to provide
-additional review comments on the draft of SD-BWI-CR-018,
.the BWIP would appreciate receiving such review conhmnts.
as soon as possible. . , .

3. To the extent that it is defensable and practicable, as pen
~ -the BHIP needs for performance-assessment, testing, design
and licensing plans, it is to be expected that the testing
required to demonstrate general and specific compliance
with the proposed requirements and later specifications,
will be done on cold or low level doped simulants. of the
waste form materials. . Some testing will, however, have to
. be done with fully loaded waste form material 1n order to
“confirm such comp]iance 4

4, SRL should notiﬁy the NNTS sites, as soon as possible. as to
- what types of information on radionuc]ide inventory, :
" activity, etc. and the units that the information can be"
expressed in without compromising national security. This |
situation needs' to be evaluated and resolved well in
" advance of a repository program entering into its primary
l{ ‘testing, design and repository system.performance
- assessment needed for a licensable repository, if it is
to include any DIILW.

SPECIFIC COMMENTS
Page/Paragraph/Line

l'. .
v
.y

1.1 1/1/3 - Review comments from llanford defense waste related
- | programs, the Transportation Technology Center (Sandia&, and
DOE-lleadquarters will also be involved: in completing t
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'E.'.‘“a';,‘,ﬂﬂiﬁst“P REVIEW COMMENT RECORD (RCR) CONTINUATION [ [

Cummcmihill)ucumncyhl (Provide technical justification for the comnent il dotaited ncommmdu Hotd
tion of the sction required to cotreciiusolve the discrepancy/problain nificuted). Point

SPECIFIC COMMENTS CON'T

Freomy Duposition {provite justitication il NO T sccopted), ' Status

Page/Paragraph/Line

subject Rec uirements document (SD-BWI-CR-018). The role: ‘of
Reference i in revising (SD BWI-CR-018) is yet to be
detennined , ) ?

2 1/2/1 - What {s the "profoundly different viewpoint" that SRL
.believes exists between Reference 2 and SD-BWI-CR-0187

3 1/2/ (Bullit statements) To some extent each of these -
activities are likely to be required by an NWRB program, except
for the matter of defense nuclear materials production, which
is & matter that needs to be evaluated further by DOE, BUIP
SRL, etc.. ." - .

4 2/1/1 - The requirements reflect Federai regu]atory qguidelines
and needs of a repository program to support application and
conformance with a license (NRC) to operate. o

5| 2/3'- See GENERAL COMMENTS Item 3.

6| 2/4/- Testing needed for requirements on chemical homogeneity
©.4.1.8.1) and radionuclide release (4.4.1.5) are still to be
decided and will not be finalized for several years, which"
should allow ample Opportunity for SRL, et. al. concerns to be
evaluated. .

7 2/4/3 - Chemical honngeneity of the waste.'in an as-filled '
container, will have to be determined and verified to be within
‘1imits acceptable to support the data base used to comply with
the radionuclide release requirement (4.4.1.5) and others.

The extent and frequency of such testing is yet to be decided
and is certainly open for discussion. The matter of how waste
form samples are obtained to support compliance testing for
requirements such as 4.4.1.5, etc. is open for discussion and

the proposal made in SD-BWI-CR-018 represents a conservative
starting position. .
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Disposition lnfbvida jusuification if NOT accepired), o ' Statug
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el REVIEW COMMENT RECORD (RCR
Commenisii}l/Ducrspancy h) {Provide 1echmeat justifieation for the comnent umit dutailod recommenda- Mol
|iron of the action required 10 corract/resolve the discrgum:ylpmbhm indiccted), Point

toom)

8| 2/4/9 - The concern i1s for gross chemical inhomogeneities
“resulting from waste form and/or container filling operations,

Devitrification, if relevant on this scale, can indeed be at

least partially addressed by nonradioactive testing.
91 2/5/1 - Some testing of radioactively doped (including fully
doped) waste form material will be required by the producer in
order satisfy Quality Assurance provisions of the Final Waste
Acceptance Specifications and the overall requirement to
denfonstrate conformance within the 1imits set by the approved
license (NRC) for operating the repository. It would be ,
advisable for SRL to share.with the NWTS repository programs, i . .
the near future, the status of the testing facilities plans. for
the DWFP. “Testing of radioactively doped (including fully
doped) will certainly be required to obtain the data required
to support design and performance assessment requirements for
licensing, and the extent to which SRL expects to be involved
wiTl need to be decided. - - .

10| 3/2/- Sée GENERAL COMﬁENIS - Item 4
11| 3/4/- Comments on this paragraph areas follows:

a) SLR needs to keep in mind that the compliance test(s) for
- . the specification on radionuclide release will not be
providing the primary data base on the waste/barrier
. materials/rock interactions testing that will be used to
demonstrate. that a proposed (hypothetical) class of waste :
- and waste form combinations would be compatible with the L
- general repository systems requirements to support the -
- license proposal. Rather the compliance test applies to
".. the need for confirming that specific compositions and
production examples of such material perform within the
limits set by the data base supporting license approval.

b) The specifics of a compliance test for the radionuclide’
release requirement (4.4.1.5) are just entering the

- development stage and details presented in SD-BWI-CR-018

j are just an initial proposal for initiating this effort,
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"REVIEW. COMMENT RECORD (RCR) CONTINUATION

Review No,

.

Paye

ot

lteny

CommamihiIDiscupmcyM {Provide 1echnical justification for the comrient and dewifed recommends-
tion of the sction requirad 10 corract/resolve the discrepancy/problern indiccied). .

Hold
Poing

Disposition (p;ovul- justefivation it NOT acceptid),

Statug

n

c)

150°C does relate to maximum temperatures expected of an
early waste package breach scenario. .

VElevated testing temperatures (e.q. 150°c) are required to| im0y ' T
assess. formation of alteration products, which dominate : :

" long term radionuclide release. .If testina is conducted
only at 90°C, the reaction kinetics would dictate
_-unreasonably long test durations in order to obtain the.
’data required. Abundant evidence exists to support the
‘general conclusion that the mechanism for glass
’dissolution is simi]ar at 90°C and 150°C. P

. ._.d)

The SRL proposa] to 1nclude 90°c testing is one that |
.should certainly be considered in the future development
~ effort to define a suitable compliance test for the needs

of a radionuclide release requirement (4.4.1.5).
of ¢
f) The “temperature expectéd at the onset of leaching of -
'- DHPF glass" in an NWRB is not known by the BNIP

e)

12 3/5/- Comments on this paragraph are.a5<fo]lows;

a) Characterization of long-term radionuclide release

. behavior requires solubility data and is not adequately
characterized by leach test type data. C o
b) Uranium {s not a suitable analog for plutonium to address i
the needs for data on solubility, reaction product - h ‘
formation, and especial]y other formations such as colloids.:. DT N

Currently, it is not expected that there will be a BWIP
radionuclide release specification level for technetium
relative to the DWFP waste form.
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1o} Duposition 'Ipmvialu fintitication it NOT asccepted), : Status

13| 4/1/ - Comments on this paragraph are as follaows:

- a) The proposed (relativef) value stated in the draft of .
SD-BWI-CR-018 is recognized as very conservative and will
be further evaluated. The limit may be left as a
(To be determined) for the purposes of the document at this
stage in the BWIP program. -

b)q Note that the compositional and minera]ogic phasing control
‘refers to production variations relative to the values for
-material used to demonstrate compliance with the radio-

nuclide release specification for requirement 4.4.1.5;
Obviously, if material was proposed for production that did
. .not 1ie with in this (1) range then a new set a conpliance
" tests (4.4.1.5) could be run to qualify such material.
“The compliance tests are meant to be relatively simple and
ers fast so as to be amenable to such needs.

c). It is expected that the requirement 4.4.1.6.1 only be A ] E .
applied as a specification to the "major" (to be .
" determined) chemical. and mineralogic components of the
waste form and only radionuclides that qualified
for limits on radionuclide release,as per the performance
assessment requirements for the repository system.

d) A key point is that if SRL knows what.."the anticipated
‘range of glass composition"... 1s expected to be then it
would be very helpful to. the BWIP on this matter, and our ,
. own waste form procurement work for BWIP testing, if SRL . R

- would send the BWIP this 1nformat10n. as soon as possible. : '

na '4/2/ - Conments on this paragraph are as fo]lows'

a) Some 1imits have to be set on compositiona] control, etc,
‘otherwise the producer, et. al. would have to run
compliance tests for each slight variation in composition
that was produced.

A G400 0v0 2 (R U B2)
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1o Duspasition fprovide justitication il NOT -ccomodi. ’ Statug

14 b) The "better approach" SRL proposes is what the compliance
- - .. tests are expected to accomplish- for expected waste (waste
: v', form) compositions, or these found to be outside
.~ composition 1imits agreed to as reasonable by the producer
... and repository, supportable by the existing data base..
of the repository testing program, at that time.

c) .The use of "grab samples" 1s probably an acceptable
© i approach and should be considered in developing such
: J_detai] in the preliminary specifications document

15 4/4/1 - The tolerances were included in SD-BWI-CR-018 only to
| | provide a perspective (conservative) for compatability between
the DWFP -reference container design and the current conceptual
design for the BNIP waste package canister for DHLN

16 4/4/4 - It is obvious that SRL and BHIP need to maintain close . )
: conmunication between their respect design efforts to insure : :
the compatability of dimensions and tolerances for containers
and canisters (and overpack containers, 1f needed).

-7 a/51 - A repository program will have to maintain a.
' comprehensive data base on the characteristics of all materials
(e.g. containers, overpacks, etc.) involved with the as-
received waste forms.in order to evaluate and handle accident
or performance related events prior to or even after
emp]acement : .

181 5/1/2 -"As of now.the BNIP does not intend to take credit for
the DHLW form container, but untiT it is canisterized the
container must perform as a primary containment barrier at
the repository recelving facilities. Extensive knowledge of
the characteristics of such a container material is not
unwarranted under such circumstances. The list of specific
characteristics and the types and amounts of data needed are
certainly open for discussion up through development of the
specifications documents.
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i

-5/2/- Does SRL have a problem with the concept of a container
overpack, if needed? The matter of noncompliance with certain

. waste acceptance specifications and what the producer and
repository system propose as solutions to this type of problem
1s certainly open for and deserving of further discussion.

5/3/-- Comments on.this paragraph are as follows:

ea)

- 1dentified as important and especially those specified as
'_requiring controis on radionuclide release (4.4.1.5).

by

c)

‘i~form. ‘

5/4/ - Comments on this paragraph are as follows: -

.a)

-~ this and to receive them as soon as possible. Other review|

.. conments are coming in and all comments on hand wil) be
-+ dispositioned, as per the schedule to complete revisions to
the document within several weeks following receipt of the

b)

The draft of SD- BWI-CR-018 states..."the combination of the
> following screening steps" and that means both. It also
- states that such information..."can be composed of both

predicted and measured values." It would be expected that
the measured values would apply to the primary radionuclide

There is a garb]ed sentence-starting at line 7.
The Compliance test for radionuclides release will be

concerned primarily with the radionuclides that have been
specificd as requiring 1imits on their release from waste

If. SRL intends to. provide more review comments on the draft
of the Waste Acceptance Requirements document -
(SD-BWI-CR-018), then the BWIP expects to be notified of

DOE- -Headquarters review comments.

Hhat improvements were suggested by SRL? -~ -

Wi

s, .AGAVDOVO 2 IR Y B2)
Sl e




P | REVIEW'COMMENT RECORD (RCR) CONTINUATION |™™
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1tem] tion of the sction required 10 corract/rurolve the discrepancy/problam ladicoted). Point D'i;pomion (pmvuh' jusutication it NOT scceptedl. . Stetus

211 c) The BHIP is interested in seeing that SD-BWI-CR-018 {s
issued with "well-defined and well-justified" requirements
and appreciates whatever assistance SRL personnei‘ are able

~* to provide. oo ' S R
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BWIP Comments and Propesed Diéposit1oms on the
Second Savannah River Laboratory Review
of SD-BHI-CR—O]B

Comments dispositioned by:

E. H. Randklev

Engineered Barriers Dept.
Basalt Waste Isolatfon Project
{509) 373-2853, FTS 440 2853

SBL
GENERAL COMMENTIS

1.

As you will see in our detailed comments, there are several areas where
the testing you call for in the document appears to be at odds with the
way we {ntend to operate the DWPF. Where these areas exist I have

‘indicated how we intend to supply you with the type of {information

needed. In general, our philosophy has been to minimize testing of the
actual DWPF product, and to -emphasize proof testing of equivalent non-
radiocactive products for.certification. It is difficult for us to

determine, from the present document, which,, if any, of the requirements

can be satisfied in this way: If, -in your opinion, the information we -
intend to provide is not sufficient. we must resolve these {ssues
promptly, since any modifications to the DWPF are very unlikely once the
design and procurement of the embedded piping 1s comp1eted. ear]y in
1984, -

BWIP ‘BEPLY: Some testing of radioactively doped (including fully doped)
waste form material will be required by the producer (or subcontractor)
in order to satisfy Quality Assurance provisions of the Final Waste/Form
Acceptance Specifications of an NWTS repository and, thus, to
demonstrate conformance with the 1imits set by the approved’ 1icense
(NRC) for operating the repository. It would be helpful if SRL shared

- with the.NWTS repository programs, in the near future, the status of the

testing facilities program plans for the DWPF.

The BWIP/DOE decisions as what test methods and procedures should be
used to certify compliance with the final specifications, .which will
evolve from the proposed acceptance requirements, will made over the
next four years (FY8B5 toFY88):per the current schedule. Starting in.
FY84, the BWIP has Pacific Northwest Laboratory (PNL) working on’
developing a test method and procedure for the radionouciide release
requirement (Section 4.4.1.5 in SD-BWI-CR-018). ODOE has not provided

’ guidance ‘to the. NWTS projects yet on how the overall program on

- ~compliance test method and procedure development should be hand]ed-

({.e., budgeted. assigned, directed, etc¢.).

| BHIE AQIIQN We await receipt of 1nformation from SRL on current plans

for test facilities and testing scope in.support of the DWPF operation .
and waste/form product quality assurance. ‘We have 1n1t1ated discussions

- - .
R - -
- -
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. with DOE-Richland regarding further guidance on how to set up the
program on compliance tests and procedures development.

SBL - : - 3 o
SPECIFIC QQMMENIS

Our comments refer to the indicated sections of the oraft document.
Quotations are from the draft document.

2. Section 4.4.1.1.1, page 40. "At present the reference waste form for ';.
DHLW is a borosilicate glass...” .

It probably would be better to reword this to say that borosilicate
glass will be produced in the DWPF, and that this is also the reference
form for Hanford waste. - ‘

»

BYIP BEELY: The comment is noted and the suggestion {s accepted.

BHIP ACTIN: Text will be changéo to note the SRL suggeéted thermal |
heat generation rate 11m1t for the canisterized Savannah River DWPF
waste/form. . - : _

3. 44,111 page: 40. "The waste form producer sha11 a1so supp1y data on-
the quantity of each element 1isted in the waste stream's radionuclide -
inventory, present in the reference waste form“.sha11 provide a

- complete batch formulation... :

There needs to be some "1imit as to which elements are included. In DP-
1606, Revision 1, several radfonuclides ars 1isted which we have never
been able to detect in the wastes and probably could not without
excessive efforts.. The DWPF w{11 supply analyses of all major frit and
waste components, both radicactive and non-radicactive, based on
analyses ‘of melter feed samples. . )

BWIP BEPLY: The statement of radionuclide inventory should pat have
appeared in the 4.4.1.1.1 section, as this topic 1s covered in Section
4.4.1.4.2. The general description of what "...the DWPF w11l supply..."
regarding analyses appears to be topically complete. The frequency,
method of sampling, -and analysis are yet to be determined 1n
establishing a Quality Assurance plan that will be consistent with the
needs of NRC in approving an NWTS repository operating 1icense.

- BWIP ACTIN: The statement on.rad{oniuo11de,1nventory values
‘(measured and/or predicted) will be deleted from Section-4.4.1.1.1...

4/5/84



4,

. 5.

6.

SRL(2) . h :

Section 4.,4.1.1.2 "The waste form.shall not contain free liquids."

The glass itself contains no 1iquids after processing in the DWPF
melter. However, water is used to decontaminate the exterior surface of
the canister. The DWPF process is designed to prevent water from
entering the canister by insertion of a tight fitting piug into the
canister nozzle prior to decontamination. The plug 1s leak tested to
ensure ‘tightness. If a small quantity of water were to leak past the
closure, however, it would not be detected, prior to welding. However,
we intend to examine this, and similar questions, during cold run-in of
the DWPF facility.

BWIE BEELY: The comment is noted and being considered.

BWIP ACTION: This requirement will be modified in accordance with 10
CFR 60 (NRC) language regarding 1imiting the presence of undesirable
constituents. Following "...1iquids...” we will {insert "...in amounts

" that could compromise the containment integrity of the canister

(formerly labelled container by the BWIP) up through the operating
peried of the repository. Free 1iquids shall also not be present in
amounts that could compromise the ability of the underground faciiity to
contribute to waste isolation or the ability of the geo]ogic repository
to satisfy the performance object‘lves. .

o

Section 4;,1;L5 "Toxic materials...shall not be present in the waste
fonn and/or 1nterna1 volume of the waste form container...

The 1n51de surface of~the canister may have a small amount (a few grams)
of salts which have condensed on the void space above the glass surface.
The exact-quantities-and compositions are being determined using
simulated waste glass. However, the motivation for this requirement is-
not clear, since a breach of the canister is necessary before exposure
to operating personnel or the public can occur. A breach would also be
necessary to admit water to the canister so that these salts could

contribute to corrosion.

BYIP BEPLY: Comment is noted and being considered. The requirement was
written primarily in suppor't of 4.4.2.2.6, Burst Str:ength: and
4.4,2.2.7, Dnon Tast.

BYIP AQIIQN The requirement will be modified to state that " 1t applies

. to toxic materials that are pat chemically bound into the waste form as
- per the needs of the other requirements noted. -

Sectign '4,41,1,8 "The waste form shall be chemically compat1b1e (e.g..
nonreactive and noncorros‘ve) -with the container material...”

" We suggest add1ng the phrase "at storage temperatures. _"The phrase |

"nonreactive and noncorrosive" is not very precise. At 1150°C, -glass is

.'very corrosive to- 304L.‘ -At expected,pguring conditions (T .. = 600°C),. ’ . ‘

4/5/84 -
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+

there is very 1ittle corrosion. At expected storage temperatures, there
is no corrosion of the container by the glass, at all. We intend to .

" document the amount of corrosfon of the canister wall by the g1ass

based on the resu1ts of nonradicactive tests.

BWIE BEPLY: Comment is noted and being considered.

BWIP ACTION: Insert a sentence at the end of the paragraph that reads
"The requirement on chemical compatibility appiies to the temperature
and time range invoived up through the operating period of the
repository.m

Saction 4.4.1.2.1 "The.fractions (and amounts) of waste form within a
container that ars present as particles...less than 200 um but greater
than' 10 um...and less than 10 um...shall not exceed the limits

..established by 10 CFR Part 20 and the ALARA pubiic and occupational
Timits..." - ,

We intend to document the particle size distribution based on tests
using non-radicactive simulated waste glass. The canisters of glass
will be f{lled at our reference rate and handied as closely as possibie
to the DWPF process. The results of this test will represent a sort of
expectation value for particle size .distribution in DWPF canisters. A
companion set of canisters will be transport to the WIPP site, emplaced
in a-heated environment, then removed and returned to SRL for
characterization: These canisters wi1l most 11kely represant worst case.
conditions for DHPF canisters arriving at BWIP.

BWIP BEBLY: The commentiis noted..

| BMIP ACTION: None required.’

Section 4.4.1.3.1 "The borosﬁ'lcata'ghss waste forms...shall not exceed
500 °C at any given position within the containerized waste form after
fabrication 1s ccmp1eted.

The last phrase is unnecessari1y'vague. We suggest changing it to '
",..after the canister has coo]ed fo]]owing f{1ling." :

BWIE BEBLY: The SRL suggested change 15 also considered to0 vague 1n
that the cooling time 1s not.specified.

'BHIP ACTION:  After ““.fabrication.;" insert "...and thé start of 1ag

storage prior to shipment to the reposftory." An alternate suggestion

-
. T e - - *
- - -
- .
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. is for the BWIP and SRL to agree on-a spec1f1c time period fo]1ow1ng

f1111ng of the canister with waste form.

Section 4.4.1.3.2 "The containerized waste form for DHLW shall not
exceed a thermal heat generation rate of..."

We suggest setting this 1imit at 800 watts. If we should compietely
111 a canister with the our design basis_waste glass, and if that glass
{s as dense as our densest glass (3.1 g/cm”), this canister would have a
heat generation rate of about 730 watts. Since this {s a fairly
credible worst cases 1t appears to be a reasonable basis for a

design 11m1t.

BHIE BEBLY: Comment is noted and the suggestion is accepted.

BWIP ACTION: Text will be changed to note the SRL suggested thermal
heat generation rate 1imit for the canisterized Savannah River DWPF
waste/form.._ : A e e v

Sectinn AnggLZ "The spec1f1c radionuclide 1nventory (curies and 1n
grams) equiva]ents per unit volume of waste form..."

This will be supplied based on periodic ana1ysis of the contents of the
melter feed tank. The accuracy of the estimate will be determined
during non-radicactive testing in 1988. For reasons which will be ™
discussed below, we do not intend to extensively sample waste g1ass
produced in the DWPF (see comment on 4.4.1.5).

However, it may not be possible for the DWPF to comply with this =

specification, as written. We cannot analyze for many of the trace
radionuciides in the presence of the major species, which implies the

‘use of ssparation techniques. While many of these .can be done in the

taboratory with a specified precision, -we will not guarantee that we can:
achfeve this in practice in a production setting. We would suggest that
this requirements be modified to include only those radionuclides °
actually .of interest, and those only 1f their concentration in the

waste form is a significant fraction of the relevant EPA or NRC criteria
for that particular. radionuélide. In any event, this requirement should
be rewritten to indicate which of the possible interpretations is the

" right one. We do not know whether all radionuclides satisfying either

(1) or (2), or only those radionuclides satisfying both are included.

. BWIP BLBLY: ‘The comment is noted and being considered.. The requirement A

was written to apply to radionuclides which satisfied both screening

“criteria noted in the requirement (4.4.1.4.2). The February 1, 1984

working draft 3 (February 1, 1984) of 49 CFR 191 (EPA) eliminates the
need for hav1ng radionuc11de 1nventory va1ues for nuc1ear wastes per

'_\- -
-
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.. the temperature parameter.

SRL(2).

" MTHM 1n order to evaluate a given case against the radionuclide release

1imits in Table 2 of 49 CFR 191.

BWIP ACTION: Additional qualifying statements will be added to this
section as per the complietion of additional analysis and revision of
Section 4.4.1.5 (Radionuclide Release).. We plan to delete the
requirement of expressing radionuciide inventory values for DHLW on a
per MTHM basis. .

Section 4.4.1,5 "The waste form...shall 1imit the plutonium
solubility...The suggested test temperature {is 150°C..."

While we support the concept of giving us a definite target for product
adequacy, we cannot support the suggested test temperature of 150°C. WE
have three objections which must be addressed before we can support this
temperature. . .

(1) It must be shoﬁn that this is, indeed, a conservative case: therse
are several studies suggest1ng retrograde so1ub111ty of p]utonium and
other actinides.

'!4

B . . .- Sl Ve ey,
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BWIE BEELI The comment s noted. Our FY 84 program p1an for :
developing the test method and procedures relative to the radionuclide

release requirement calls for 150°C as the suggested maximum and also
for test development work to be done at 90°C to eva]uate the effects of.

-~

BHIE ACIIQN Text w111 be mod1f1ed to 1nd1cate that the parameter of
test temperature is being investigated as part of test methed and -
procedure development. . .

(2) While we understand that the maxdmum possiblie temperature for DWPF
glass in a NWRB 1s around 150°C we are confident that BWIP will prevent
water/waste interactions from occurring at these temperatures. We do

not see the need for extensive testing at this temperature. This is not .

meant to imply that SRL will not test-at 150°C; it means we do not see

©any reason to concentrate our efforts -there.

BHIP REPLY: The comment is noted. The purpose. of the compliance test
at this time is to determine waste/form system performance values

relative to 1imits set by the BWIP for steady-state concentration values ‘

of . spec1f1c rad1onuc11des in hydrotherma1 test solutions.

BWIE ACTION: The BWIP w111 continue to interface with SRL on this ',;,

. topic. No cnange needed in the document at this time.

=)
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- (3) The use of equipment such as Dickson rocking autoclaves severely

1imits the number of samples which can be run at any time. and is not

very compatible with hot cell operation. If extensive 150°C testing 1: f,l;~

ultimately required. better test equipment must be developed.

BWIP BEPLY: We do pat propose to use Dickson autoclaves for this test. = -
The compiiance test method and procedures development work initiated in
FY 84 for this requirement is evaluating the applicability of using a
small closed reaction vessel (titanium).

BHIP ACTION; Text will be modiffed to note that test method and
procedures development were initiated in FY 84,

Section 4,4,1.5.1 "The waste form shall be controlled...to be
sufficiently close (+5% to the chemical content...of the waste form
material used to certify compliancs...The waste form samples used to
certify compliance...shall be obtained by representative samp]ing...”

We do not believe that we can certﬂfy our ability to analyze glass with
the required accuracy. In particular, actinides and other refractory
oxides are extremely difficult to relfably dissolve from a glass matrix.
On the other hand,» we are rather confident of our ability to analyze SRP
waste slurries. Thus, we beiifeve we will provide better compositional
data from our melter feed sampies than from our glass.

-

BWiP BEéLI' Comment is noted.

BWIE ACTION: We 1ntend to replace tha +S$ value with a (To Be
Determined) value until more test data and analysis {nformation is
available from the BWIP program and the Savannah River DWPF program.

A few glass samples wil11 be taken by pouring -molten glass into a one
Ti{ter container; we do not intend to .core dril1l. any filled canisters.
Canisters will be capped aimost as soon as they rotate out from under
the melter, to avoid possible intrusion of water into the filled
canister. It {s our intention to qualify the DWPF product based on non-

 radioactive glass from our full-scale pilot plant, .and to 1imit testing

of the DWPF product to verification and va]idation of the non-
radioactive test results. : ,

BWIE BEBLY: . Comment is noted. - It sti11 seems that some sort of product
stream sampling on a periodic basis is called for in order to certify
compliance with Quality Assurance approved ranges of product , ,
characteristics.A

|
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- BWIP ACTION: No document changes required at this time. -

We agree that any changes in the process with the potential to "~
compromise the ability of the glass to perform acceptably must be
investigated further. However, the allowed variance is less than that
expected during operation of the DWPF. We would prefer that the allowed’
variance be redefined to include the full range of compositions to be
used by BWIP for testing in support of the repository license
application. We would then undertake to insure that BWIP would have
results on glasses covering the full range of DWPF compositions. In any
event, since BWIP is only interested in solubil{ty data, virtually all
of our credible product compos1t10ns shou1d Jead to the same solubility
values.

BWIP BEELY: Comment {is noted and being considered.
BWIE ACTION: No document changes required at this time.

" Section 4;4;1;5;2

The glass product will not be mono]ithic. Do you have any reason to ;
expect that the solubility of cracked gIass would be different than that
of a mono]ith? . . . _ . . S

BYWIE BEPLY: The requirement was {ntended to ékpress the need for a
waste/form product that 1s solid and consol{dated as per the general

. requirements of 10 CFR 60 (NRC), Section 60.135C, and to support the

4.4.2.2.7 Dzna Test requirement.

BWIP ACTION: The term "...monol *H:h'lc..." will be de]eted and
n...s011d and consolidated...™ will be inserted.

-Section 4.4,1,6.2 "The waste form producer will provide data and -
"information to demonstrate that the waste form retains its general

physical...and chemical properties over the time span from -
manufacture...” . .

Assuming that there is absolute containment of the gTass for the first
300 years as called for in 10 CFR 60, and that ‘the packing density in
the repository is not excessive, there should be no alteration of the
glass except for transmutation of elements. -However, it wi11 be rather
unrealistic to expect data to prove this. . The extrapolation of even

" several years! data to 300 _years seems. a bit tenuous.

o .
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" BWIP REBLY: The comment is noted and is being considered. We sti11

believe some consideration needs to be given to the matter of aging

- effects up the chemical and physical characteristics of the waste/form

material.

BWIP ACTION: No document-change required at this time.

section 4.4.1.7 Criticality

We intend to demonstrate that we meet this requirement by submitting
analyses of feed sampies.

- BWIP BEPLY: Comment 1s noted.

BWIP ACTION: No change required;_

Section 444*1‘8 Properties and Character1st1cs '

Please indicate definitely which measurements are required from
production samples.

T

e

BWIP BEPLY: Comment is noted. ReIative to the Chemical category, 1t Is o
too early in the BWIP testing program to judge which of the listed =~ -
requirements might be deleted entirely or pot require any production

- sample testing, or to decide the frequency of any sampling and testing

that wi11 be required. It would seem 1ikely that most of the Physical,
Mechanical, and Thermal information can be provided without resorting to
radicactively contaminated material let alone any production sampling.
Decisions on such detailed matters will be made during future program
efforts done in support of developing preiiminary waste/form acceptance
specifications.

BWIP ACTION: A qualifying statement(s) will be added ‘to 4.4.1.8 to
reflect the situation noted in the above BWIP_KEELY. .

Section 44l Chemtcal .

Several of our earlier comments on sampling and devitrification ars
direct]y applicab]e here.

. The allowed variance in chemica1 composition is less than that

| . expected for the DWPF." We suggest basing your allowed var1ance on our

'1nformat1on on expected DWPF glass compositions..
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BWIP REBLY: Comment and suggestion are noted.

. BWIP AQIIQN. We propose to delete the +5 vtk va]ue and 1eave the 11m1t.

as a (To Be Determined). The specific 1imit(s) for this requirement

will not be established unti1 the BWIP waste/barrier/rock testing

program and the waste package performance analysis work have produced

enough results to adequately evaluate and assess the need for such a
requirement.

e The number of radionuclides to be analyzed needs to have some
defens{ble basis: we suggest tying analytical requirements directly to
the appropriate criteria.

BWIP BREPLY:  Comment 1s noted. - Section 4.4.1.4.2 Specific Inventory
provides a two-step screening criteria that does key against a.
.-regulatory criteria (EPA). Further reduction in the 1ist of ,
radionuclides of concern may be possible once a sufficient data base is
available from the BWIP testing-program. As long as the range of -
expected concentrations for each radionuclide expected the the

~ waste/form are set wide enough and approved as acceptabie by the
repository program, then the need for confirmatory production sampling
and testing should be relatively infrequent. The predicted radionucliide
concentration value for the reference design cases(s), and the predicted
range- of values about the reference case .value (especially the

maximum) are important initial input to the repository program efforts
to refine the requirements pertaining to radiocnuclide inventory vajues.
There will obv10us1y be a need for data that cenfirms such predicted
values.

BWIE AQIIQN':W' -A qua‘lifying statement will be added to Section 4.4.1.4.2
to help explain the expected scope of the requirement.

e We do not intend to perform drop or fire tests of canisters
containing radioactﬂve material.

" BYWIB BEBLY: The cemment is noted.: It wd]i ‘be up to the future
development of acceptable comp11ance tests for these requirements to -
confirm or invalidate the stated position.- S

BWIP ACTION: No changes required at this time.’

e
je
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Section 4.4.1.8.2-4 Physical, Mechanical, Thermal

Much of the data requested does not seem part‘lcu]ar‘ly re]evant to your ’
needs as stated in the Just‘lﬂcation. ~

BWIPE REBLY: See the BWIP REPLY and BWIP ACTION on preced1ng SRL comment‘.

on Section 4.4.1.8.

Note: Much of th'ls 1nformat1on should be avaiiable from the
producers own materials acceptance specifications. Final
judgments on specific reductions in the 1{sts of information
called for in 4.4.1.8.1-4 {s a topic for future stages of
refinement in the requirements (spec‘lfications).

BWIE ACTIQN: No changes needed at this time.

Section 4.4.2.2.1Weight . - )

The 1imits on these properties need to better reflect the expected
variations in the DWPF product. The density of the glass may vary from
2.5 to 3.1 g/cc. We can anticipate that underfilling and coverfilling
w111 occur, on occasion. For purposes of equipment design, 1t seems
prudent to use the worst expected case (overfi1ling with the densest
glass). Also, the lower bound cn can'lster weight needs to be discarded.

BHWIP REPLY: Comment is noted. wé agfée that only é ma>'<1mum limit is
needed. - ' :

BWIP ACTION: Text will be.changed accordfng]y. A statement wi11 be
added to further qualify the proposed value. A . .

Section 4.4.2.2.1 "The waste form container: as fi1lled...shall not
exceed 2268 kilograms.m ‘ .

We suggest this be 1ncreased to 6000 'Ibs (2700 kg) based on the expec‘ted
worst case. ; .

BWIP REPLY: The suggestion is noted. The BWIP recognizes the potential
for providing a shaft hoist and other needed handling systems to

accomodate payloads of a high-level waste/form plus canister that exceed

the proposed 5000 1b 1imit. Some reviewers suggested maximum values in

~the 10,000 to 15,000 1b range. However, given the current status of the .

BWIP design programs ({.e.. conceptual stage completed and reference

-documented), the proposed maximum weight 1imit can be increased to

. LY . .
- ) - .
hd -
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20,000 1bs) during design upgrade programs (FYBS). o

SRL(2) - -

7000 1bs, but with the added quaﬁficaﬂen that the BWIP 1ntends‘ii.oj

evaluate higher practicable weight 1imits (e.g», up to at least:

ememnm nmwn1mmmmrwnnemwammmmnwm.A~

qualifying statement will be inserted in Section 4.4.2.2.1 to a‘lert the
readers to the situation noted above. ) _

Section esgsé;zsa Diameter

The current canister specification for the DWPF {s 24.00 + 0.12 1nches.
which is equivalent to a maximum diameter of 61.26 cm. The wall
thickness of the canister is a nominal 3/8 inch, or 0.85 cm.

3
BHIE BEBLY: The comment {s noted.
BHIE ACTION: No changes needed at this time,

-

5 u et .,
1

.SacIi.Qn 4...5....2;2;5 Free Vol ume :

We do not see *the need for th1s specificat‘lon..

la
o

BHIE REPLY: - The comment 1S noted. Our concerns remain as noted in

the Appendix Section Al.2.2.5 of the subject document (SD-BWI-CR-018).
The requirement will be reviewed further when more design information
becomes avaﬂab'le. : »

BWIP ACTION: -No changes 'requfred at this time.

Section- _4.5..2._4. "...Comp'l'lance with thermal requ*lrements...vﬂ‘l be
tested by measuring the surfacs temperature of the waste form Joaded
container.”

There is currenﬂy no provis*lon in the DWPF to measure the surface '_

~temperature of the canister.

+

' BWIP BEPLY: - The comment is noted. We erred in drafting the statement

and had intended to simply suggest that the temperature measurement is .
one possible test method. It is beyond the scope of the current status .
of the BWIP and the subject document (SD-BWI-CR-018) to be specifying
the test specific methods and procedures for the compliance tests. .
Likewise it {s_only possible to propose interim values with, respect to

.. . .
- . -
- -
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" most maximum and/or minimum 1imits that are appropriate to seecif'lc '

- requirements, with the exception of those dictated by se1ected Federa'l

regulations.

' BNIP AQIIQN' The statement on the test method will be changed to on'ly

24,

. quite concerned about the last sentence of the comment ({.e., M..much .

suggest the part1cu‘lar method as a candidate.

Sectiop 4.4.2,7 "The waste form producer will overpack any
containers...that are not able to be brought into compliance...”

This statement seems a 1i{ttle bit presumptuous as written. We suggest
you change this to read that the repository would reserve the right of
refusal, but would consider variances on a case-be-case basis. In
particular, we are most concerned about the weight specifications. As
presently written, it {s conceivable that much of the DWPF production
cou]d fail to meet th‘ls specification. _

BWIP BEPLY: The comment is.noted. The first sentence in 4.4.2.7 is
admittedly too general and will be changed. The Subsections.4.4.2.7.1
and 4.4.2.7.2 do focus upon the intended purpose of the requirement.
The requirement aiready states that approval to ship such overpacked
containers is to be arranged on a case-by-case basis with the -~
repository.- The 1imit of 5% will be deleted as.per DOE reviewer :
comments. - The concern about exceeding the weight 1imit {s noted and the .
BWIP {s confident that the further refinements in the proposed maximum.
weight 1imit will be sufficient to handle such concerns. However, we are

of the DWPF production could fail to meet this specificatiop.™ - If
"this" refers to the maximum weight specification, then the preceding.
statements in the REPLY should handle such concerns--~see also the
Section 4.4.2.2.1 comment. However, 1f the statement is referring to
meeting the general subject requirement (4.4.2.7) then it 1s pot

apparent why such a situation is expected, and.we would appreciate .

receiv*lng further exp'l anation.

BWIP AQIIQN- The first sentence in Seet'lon 4,4.2.7, and also in 4.2.2.7
(CHLW), will be rewritten to more specifically state the intended
purpose of the requirement.v ' .

"_.Sﬁctinn 4..4..2.& Properties and Character15t1cs

From the wording. ‘we 1nterpret th‘ls to mean that all of the data calijed
for in this section can be measured on non-radicactive samples. Please

. veri{fy our interpretation. ‘Also we will not supply data unless its"

need is clearly justified: we want to minimize the manipulations of
radiocactive materials. : : S ‘ .

g
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' BWIP BEPLY: The comments are noted. See the BWIP REPLY to the SRL .

reviewer's preceding comments on Section 4.4.1.8, for further discussfon

‘of our current opinion regarding these two Broperties and

' _ Characteristics requirements (4.4.1.8 and 4.4.2.8).

260

. of a canister throat protector. .

BYIP AQIIQ&: A quaiifying statement will be added to help further
define our intent with respect to the 4.4.2.8 requirement.

Section 4.4.2.8.4 Thermal

We intend to supply the data requested to allow you to calculate the
thermal history of the waste package.

BWIP REPLY: The comment {s note.d.
BWIP ACTION: No changes needed.

Seci:i.on 5_.5...2;2.2 Labe‘ling .
Labe'ling specifications have not been- detarmined for the DWPF however.
the top surface of the flange probably will have .stamped {dentification
on its top.and side to permit sealing of the bellows assemb'ly. and use

- M b . . - FENPRRR

'BYIP BEELY: The comment is noted. The labeling speci fioai:ion must be .

compatib'le with the needs of both the DWPF and the BWIP,

- BWIP ACTION: No changes requi red at this time.

28.

I hope these comments w11l be useful to you in preparing the next draft
of this document. We are confident that, working together, we can
product acceptance requirements that will adequately safeguard the
public without placing an undue burden on the waste form producer._

BWIB BEELY: The BWIP appreciatos 'the‘SiiL review -comments on the subject

o document. The second set of review comments were a very helpful stage

in the dispositioning task effort to this point. We are confident that
a mutually satisfactory revision of the appropriate sections of the

‘document can be accomplished in the near future following final

decisions by the SRL and the BWIP on the review comment dispositions.

',;!.; .
K
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