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AN Ayree

v lurther Qlarification
b bisagree

DISPOSITIONS AND RESPONSES TO NRC ISSUES
HAVING SIGNIFICANT POTENTIAL IMPACT ON THE PROJECT

GROUNDWATER

OVERALL IMPACT+

LILK RECOMMENDED | TOTAL YEAR™** | SCHEDULE
KEFLRENCE MAJOR NRC ISSUES POSITION $ | IMPACTED | IMPACT DISPOSITION
P. avi Head data obtained by “Drill and A 3.8M 1983 TBD *** | Detailed plans for this validation will be provided in the
Ttem (2) Test" technique must be validated by 1984 groundwater monitoring plan. Three additional piezometric
establishing a correlation between monitoring stations will be provided and a base'line established
“Drill and Test" data and a baseline by'
obtained from continuously monitored Observing equilibration of the monitored zones.
piezometers. o Correlating the monitored zones with head data obtamed
. +cs'l' Comce tudl m../eﬁ in existing wells using packers, and
s odefiae  bolindary co .../.‘,L: w3 o Correlating the monitored zones with head data obtained
/ By drawl? . during drilling.
¢ cales hydranlil e Drilling of these wells is expected to begin artly and can
. Cal brote "lu--efocul be cxmgleted in Y 84. Flans scussed
' els wre Jc vels
Sec. 3.5 NRC requests that DOE consider state} A IM* FY 1984 | TBD Additional large-scale testing will l(g conducted but the
P. 3-1 of-the-art, large-scale, multiple specific test design and number of required tests will be
Para. 4 well tests which utﬂize continuous based on DC-16 test results. Additional facilities for any
head measurements in varjous hydro- additional required testing will be coordinated with monitoring
stratigraphic units. facilities, It is anticipated that two additional pumping
wells will be needed which would be located to optimize
observation locations including the new piezometer stations
described above. BWIP recommends that these wells be drilled
in FY 84 as soon as the piezometer sites are completed.
//4\1: wc// Ivc '/cscusse./ w,;‘l, IV.RC a8
- 7"1"_)/ arc o/tvelo/oec/
+ refers to the impaot of the :NRC
position and not the impact of our
recommended program unless the NRC's
and BWIP's positions are in agree-
ment.
* This represents the additional
funding required to do these tests
if the wells needed for the pre-
ceding items are completed.
** ‘A1l years are fiscal years.
***TBD=To be determined
2




A - Agree

C - Further Clarification
D - Disagree

SIGNIFICANT IMPACT ON THE PROJECT :
GEOLOGY

ITEM
REFERENCE

MAJOR NRC ISSUES

RECOMMENDED
POSITION

OVERALL IMPACT

TOTAL
$

YEAR
IMPACTED

SCHEDULE
IMPACT

DISPOSITION

Sec. 4.5
Po 4"6
Para. 4

Sec, 4.4.3
P. 4-9
Para, 6

Sec. 4.3.2
P. 4-5
Para. 5

Sec. 4.4.1
P' 4-7
Para. 3

The possible presence of low-angle-
faulting in the Cold Creek syncline
and the distribution of swarm earth-
quakes suggest continuing strain

in the Cold Creek syncline.

Two anomalous zones have been ident-

ified ip b le DC-1..,SCR
note?nCQudgrg ans to Ava1uatedgﬁgse

anomalous zones.

- ...Uncertainties of geologic
_Structure at depth.

The DOE should include plans to re-
trieve oriented core to provide
definitive data on the orientation
of fractures in the candidate
repository horizons.

c

T8D

200K
100K
100K

1984-
1986

1984
1985
1986

T8D

No

‘in the buried basalt 1n and around the RRL.
.1s required for performance assessment and the development of
‘a tectonic model(s).
‘programs are outlined to obtain information on the structure in
the Cold Creek syncline;

Jenvisioned program is necessary.

The BWIP agrees that more data are needed on possible structures
This information

The following data collection and analysis

Collect additional ground geophysical data
. gszsmic exploration (several lines of reflection) in the

. Selected addjtional magnetotelluric stations (Along RAW,
A particularly}

1

2

3

4. Long off-set refraction

5. Continued geodetic survey

6. Seismic surveillance ,

7. Completion of gridded gravity survey and ground magnetics

data acquisition.

8. Depending on structures encountered in DC-18, a deep
borehole near DC-1 may be required to determine nature
of anomalous zones .

9, Borehole verification of selected geophysical ancmalies.

The extent of the investigative program envisioned by the NRC
in the DSCA needs clarification. '

Orientation of core in the Umtanum flow has been attempted in
previous coring operations. However, the only available

orientation devices for small diameter core depend on magnetic

compasses which are notably unreliable in highly magnetic

rocks such as basalt. In addition, the core scribing process
tends to disrupt the integrity of the core samples. It is
therefore suggested that core orientation be attempted by use
of impression packers. It is also suggested that such attempts
be Vimited to the preferred candidate horizon and zones of
possible tectonic breccia. Total cost impact shown represents

Jorientation of core from candidate horizons in 5 existing or

planned boreholes and from 8 tectonic zones. Data on fracture

orientation will also be obtained in the Exploratory Shaft,

Phase II. .Clarification regarding the extent of the NRC

o



A - Agree

C - Further Clarification
D - Disagree

DISPOSITION OF NRC ISSUES HAVING
SIGNIFICANT IMPACT ON THE PROJECT ‘

. GEOLOGY

ITEM
REFERENCE

MAJOR NRC ISSUES

RECOMMENDED
POSITION

| B —

OVERALL "TMPACT

TOTAL
$

YEAR
IMPACTED

SCHEDULE
IMPACT

DISPOSITION

Sec. 4.4.1
p. 4-7
Para. 3

Sec. 4.4.2
P. 4-8
Para. 4

The DOE should obtain vertical
fracture data by means of deviated,
cored boreholes.

The proposed boring program will not
adequately define the subsurface
geology so that engineering fixes
will effectively resolve geologic
problems adversely impacting inflow
of groundwater into drifts and
'stability of openings.

c

1L
500K
500K

T8D

1984
1985
1986

TBD

T8D

4
Possible,
T8D

I|bata on vertical fractures have been obtained from surface

exposures but the applicability of such data to the RRL

is a matter of debate. Moreover, it is impossible to obtain
data on fracture infilling minerals from surface exposures.

The only way to demonstrate that fracture infilling

mineralogy and average widths are not different from those
encountered in vertical boreholes is to drill deviated cored
boreholes. This has been done in the Umtanum flow (DC-2A1,
DC-2A2). These boreholes are not, however, located in the RRL
and ‘moreover the Umtanum may not be the preferred candidate
Horizon. "It is, therefore, proposed by BWIP that a limited
number of deviated boreholes be constructed from existing bore-
holes in the RRL. These boreholes could well be multipurpose,
yielding both structural and hydrologic information in addition
to the primary purpose of providing data on vertical fractures.
Data on vertical fractures will also be obtained in the
Exploratory Shaft, Phase II. Clarification regarding the
extent of the NRC envisioned program is necessary.

The BWIP plans to address this question using a combination of
geostatistics, observation of surface outcrops and performance
assessment, in conjunction with existing borehole data. If
performance assessment indicates-that the worst-case bounds of
uncertainty still provide the required performance, then
additional boreholes may not be appropriate. On the other hand,
if geostatistics indicate that the probability of detecting
certain features is significantly improved by additional bore-
holes, then they may be warranted and would so be recommended.
The exact number of boreholes required is not yet known. BWIP
would like agreement from NRC regarding the adequacy of our
app:o?ch-and the extent of the investigative program they
envision. :

v



A - Agree

C - Further Clarification

D - Disagree

DISPOSITION OF NRC ISSUES HAVING

SIGNIFICANT IMPACT ON THE PROJECT
GECLOGY

ITEM
REFERENCE

MAJOR NRC ISSUES

RECOMMENDED
POSITION

OVERALL TMPACT

TOTAL
$_

YEAR
IMPACTED

SCHEDULE

DISPOSITION

Sec. 4.4.3
P. 4-9
Para. 3

Sec. 4.4.3
P. 4-9
Para. 5
Sec. 4.5
P. 4-10
Para. 7

The impact of Rattlesnake-Wallula
Alignment (RAW) on the repository
should be determined.

Subsurface structures, such as the
Nancy linear, cannot be unequivo-
cally interpreted through the
planned geophysical programs. Such
structures must be ground truthed to
resolve the geophysical inter-
pretation.

A,C

T6D

T8D

1984-
1986

1984-
1986

IMPACT

T8D

[ TBD

i e -t P

The impact of the RAW on the repository will be investigated by
means of modeling the effect of a 6.5 magnitude earthquake on
the alignment on a repository in the RRL. A phased approach to
determine the level of additional work will be guided by the
results of this modeling. In addition, mapping in Snively
Basin and along the Rattlesnake Mountain will be completed

and ground geophysical surveys will be extended from the RRL to
the flanks of Rattlesnake Mountain. Based upon the results of

| these studies, trenching and/or drilling may be utilized to

determine the location and age of movement on structures along
the RAW. An important part of this assessment will be to
determine whether or not there are any structures that splay
from the RAW into the RRL. Based on the results of these
studies, the requirments for field studies south of Wallula Gap
will be determined. The extent of the investigative program
envisioned by the NRC in the DSCA needs clarification.

Geophysical anomalies have been identified and require further
investigation to determine their geologic/structural
implications. Anomalies will be further investigated by per-
forming detailed ground geophysical surveys. Upon completion
of these surveys, those anomalies which are interpreted to have
potential structura) implication which might affect repository
performance or aid in developing a tectonic model for the site
will have to be studied with a drilling program. It is not
agreed that the Nancy linear can be classified as a structure
at this time. The extent of the investigative program
envisioned by the NRC in the DSCA needs clarification.

o~



A - Agrée

C - Further Clarification

D - Disagree

DISPOSITION OF NRC ISSUES HAVING
SIGNIFICANT IMPACT ON THE PROJECT

GEOLOGY

OVERALL TMPACT

*

zones in which groundwater will
spend most of its time.

ITEM RECOMMENDED { TOTAL YEAR SCHEDULE : .
REFERENCE MAJOR NRC ISSUES POSITION $ IMPACTED | IMPACT DISPOSITION
Sec. 5.4.2| Plans to characterize the strati- D,C 18D 1984 TBD . | BWIP disagrees with this issue and would like further
P. 5-12 graphy and mineralogy below Grande 1985 ‘tclarification. It is BWIP's opinion that obtaining this
Para. 3 Ronde Basalt were omitted from the 1986 ‘| information would not significantly alter .estimates of
SCR. Jrepository performance. The objectives of such characterization
| could be met by data from petroleum exploration wells currently
‘I being drilled in the vicinity of the Pasco Basin and through
geophysical studies. BUWIP feels that it is important to
‘| understand the stratigraphy below the candidate repository
layer but does not feel that it is cost effective and
technically justified to drill wells to depths of 10,000 to
15,000 feet to assess the “very deep* stratigraphy. The
BWIP would like clarification from the NRC regarding how
_extensive an investigative program they envision.
Sec. 5.4,2| More detailed information is re- c 400K 1984 No It is agreed that mineralogy along the flow paths must be
P. 5-12 quired to fully characterize the 500K 1985 determined. Detailed characterization to meet NRC concerns
Para. 3 mineralogy of the flow tops and 500K 1986 would require detailed descriptions of Grande Ronde and
interbeds because these are the 300K 1987 Wanapum flows and interbeds in RRL boreholes and at available

boreholes farther down the syncline in the presumed direction

of groundwater transport. These descriptions would include a
detailed visual estimate of abundance of secondary minerals,

and vesiculation, and detailed measurement of filled fracture
widths, These data would need to be supported by additional
mineral analysis and identification, including X-ray diffraction,
electrgn wicroprobe, optical microscope, and electron micro-

scope analysis. Clarification and further discussion between
NRC and BWIP is needed in order to ascertain what level of

detail and what methodologies are needed to adequately char-
acterize flow tops and interbeds. BWIP believes that adequate
characterization for performance assessment could be accomplished
with lesser detail than implied by the DSCA. Specifically,
examination of selected boreholes and strata with focus on

the candidate horizons should achieve the desired end.




DISPOSITION OF NRC ISSUES HAVING

A - Agree
C - Forther Clarification SIGNIFICANT IMPACT.ON THE PROJECT
D - Disagree GEOGCHEMISTRY
OVERALL IMPACT ‘ -

ITEM _ RECOMMENDED | TOTAL YEAR SCHEDULE ,
REFERENCE MAJOR NRC ISSUES POSITION $ IMPACTED | IMPACT DISPOSITION
Ch. N The NRC recommends a classical D,C 8M 1984- Yes The BWIP does not agree with a thermodynamic approach to evaluating
P. 11-9 thermodynamic approach to the 1986 radionuclide solubilities. Technology may not be available to
Sec. 5.5.1] determination of radionuclide ' adequately identify and make sufficient quantities of radio-
P. 5-14 solubilities. nuclide-containing solid phases to conduct the experiments NRC
Para. 3 & 4 ' suggests. The NRC program would result in a 7 to 10 year delay

in project schedule. The BWIP feels that a more empirical
approach to evaluating radionuclide solubilities is appropriate.

Ch. 11 More information is required to ade- A 150K 1984 No This requires development of in-situ Eh monitoring capabilities,

P. 11-6 quately define site redox conditions 150K 1985 extensive characterization of secondary minerals lining
through time and its effect on radio; fractures and in flow tops, and detailed analysis of redox
nuclide solubility/sorption and the couples in groundwaters; detailed planning will be incorporated
site isolation capability. ’ into the Barrier Materials Test Plan.:

Sec, 5.3.2| More information is required pertain: A, C T8D 1984 - T8D The level of effort suggested by the NRC in the areas of

P. 5-6 ing to solids characterization; 1i,e., , 1986 radionuclide sorption and solubility behavior, backfill stability

Para. 5; sorption/sotubility phase identifica, : th validation, and canister corrosion behavior would require

Sec. 5.4.2| tion, backfill stability, corrosion a considerably increased level of effort in solids

P. 5-12 products, validation of Eh control characterization. Clarification is needed regarding the exact

Para. 2-5; | of basalt environment. . level of effort envisioned.

Sec. 5.5.1

P. 5-14

Para. 3-5;

Ch. N

P. 11-7

p. 11-8




A - Agree

C - Further Clarification
D - Disagree

DISPOSITION OF NRC ISSUES HAVING
SIGNIFICANT IMPACT ON THE PROJECT

WASTE FORM/NASTE'PACKAGE

ITEX

OVERALL_TMPACT

RECOMMENDED | TOTAL YEAR SCHEDULE

REFERENCE . MAJOR NRC ISSUES POSITION $ IMPACTED | IMPACT PISPOSITION
Sec. 7.3.4| Waste Form Issue: Borosilicate c TBD 8D ‘Likely, | The BWIP approach has been to not emphasize waste form release,
P. 7-9 glass questioned as an effective T8D but fate of radionuclides; i.e., no performance required of
Para. 3; release barrier in NWRB, particularl; waste form. A1l release and containment performance is required
App. B under hydrothermal conditions. of the canister, backfill and the site. If testing of an
P. 11-14 Requires DOE decision on develop- alternate waste form were required, testing of the alternate
Para. 8 ment of contingency (alternate) would effectively double the waste-barrier-rock interaction

waste form. .{ work currently underway.
Ch. 11 Develop and implement a reliability A,C 250K 1984 No Development of engineering design and reliability qnalrsis .
P. 11-13 program to demonstrate satisfaction T8D 1985 plan for waste package is underway. Discussions with NRC regarding

of NRC performance criteria. 1986 the program they envision would be desirable.

~ /
8




DISPOSITION OF NRC ISSUES HAVING

A - Agree '
C - Further Clarification SIGNIFICANT IMPACT ON THE PROJECT
D - Disagree ' QUALITY ASSURANCE
OVERALL IMPACT
ITEM RECOMMENDED | TOTAL YEAR SCHEDULE
REFERENCE MAJOR HRC ISSUES POSITION $ IMPACTED | IMPACT » DISPOSITION
App. B Verification of conformance to re- D 300K 1984 No Verification activities are performed by individuals at all
P. 94 quirments is to be accomplished only TBD 1985 levels across the BWIP. These activities are cnnducted in
Item 4 by personnel within the Quality accordance with overall QA Program requirements and are subject
Assurance (BWIP QA) organization. to surveillanqe and audit by BWIP QA personnel.
App. B Provide for proficiency testing of D TBD 1984- No Proficiency testing during the construction phase is limited to
P. 97 personnel performing and verifying 1986 nondestructive testing disciplines and selected special processes.
Item ] activities affecting gua]ity. During the operations phase, however, proficiency testing for
: Develop acceptance criteria to Control Room and operations personnel is required by 10 CFR
determine if individuals are properly 60.* ‘
trained and qualified, and issue ‘
certificates of qualification in-
dicating specific skills for which
.the individual is qualified.
ch. 11 Methods for reliability analyses C TBD 1984- No DOE has provided guidance on implementing a repository design
P, 11-16 should be identified. Implementatioh 1986 "Reliability, Availablility, and Maintainability (RAM)" program
Item 3 of the requirements of DOE-RL order in ONWI-334.
5700.2 and DOE order 6430 involving _
design control should be identified Implementation of the requirments of DOE-RL order 5700.2 and
and documented. DOE order 6430 is complete, and will be addressed in the SCP.
BWIP recommends discussing these issues with NRC to understand
their interpretation of the extent of these requirements.
* No assesgment of the impact of proficiency testpng on techni¢al pay gcales is Hossible atl this time. Traditionally,
institution of proficiency testing has resulted] in increases|to techgical staff base pay [of from 6% to 20%.




DISPOSITION OF NRC ISSUES HAVING

A - Agree :
C - Further Clarification SIGNIFICANT IMPACT ON THE PROJECT
D - Disagree QUALITY ASSURANCE
OVERALL TMPACT *
ITEM RECOMMENDED | TOTAL YEAR** | SCHEDULE |
REFERENCE MAJOR NRC ISSUES POSITION $ IMPACTED | IMPACT DISPOSITION
Ch. 10 The SCR does not present adequate D, C T8D 1984 Yes A major planning effort, similar to that imposed on production
P. 10-3 details regarding implementation reactors, has yet to be instituted for the BWIP. Should the
Item 2 of site characterization plans. determination be made that this planning must preceed the

Plans should be developed "from
identification of general per-
formance objectives and criteria to
detailing specific technical pro-
cedures.” The planning “must start
by considering EPA and NRC criteria.'
Also, “few detailed test plans are
referenced in the SCR for any of
the major test programs mentioned."
Additionally, "a description of the
QA program to be applied to each
planned test and a discussion of
the limitations and uncertainty in
the data" should be provided.

10

site characterization effort, the impact would be extensive,
both in terms of cost and schedule delay.
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Note: BWIP Comments in tables 2 and 3 refer to information and plans
~ that the NRC staff has not seen. Therefore, NRC cannot fully
, evaluate the "BWIP comments" until the information and plans are
made available for analysis and are discussed between NRC and

BWIP.
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DISPOSITIONS AND RESPONSES TO NRC COMMENTS

Z/csscr Pf:".'v‘] | ;%c.n]

A Apee
© . n.mires Further Clarification (from Chapters 1 through 11 of the DSCA)
l) i M_li‘ee
i Programmatic lmpact GROUNDWATER
1l BHIP
REFERLACE STATEMENT OF ITEM - COMMENTS CODE/REMARKS - - DISPOSITION BWIP COMMENTS
Paye xii ‘Uncertainties in groundwater flow system inadequately conveyed A Comprehensive programmatic planning is under way to
Second g identify uncertainties, assess the acceptubdility of
current uncertainties, «nd reduce them where requirea.
A framework for this planning effort will be given in
Chapter 13 of the SCP. Flaws .o/ ,/.u..‘m/
: W, +the NRC as +ha #rc eve cgf
Paye xiii Hydraulic data is inadequate to support a defensible conceptual A Additional data are required to provide a defenSlD{’
and xiv, model . : conceptual model. A discussiun of the progrums required
[tewms 1-4 to obtain the data will be provided in Chapter 13 of the
SCP. Detalls will be provided in appropriate plaas,
lavs ‘N be Jdiscusse nithh  Fhe NA ]
o , as 1”1» are oevelo
Paye «vi Large scale pump tests to the north and east of the RRL are required A, X Specific “test needs, test d»!’gns. and number of required
Item 1 to adequately establish groundwater flow conditions. tests should be determined by DC-16 test results. This
will be stated in ChuDter 13 of the SCP. Additional “ﬁs;,
: - large scale tests will be conducted.
Page xvi Head data must be validated by groundwater monitoring techniques. A, X Detailed plans for this validation will be provided in
Item 2 ' the aroundwater monitoring plan. Additional monitq:%gg,—/
: wells will be drilled.
Paye xx and] A careful and clearly documented strategy for data’collection A Chapter 13 of the SCP will cuatdin a framework uqder
XX i and interpretation must be provided. which this planning will tuke place. Programmatic
planning documents will pruvide the necessary detail.
Section Furthermore, the...Carbon-14 relationships. C. We would 1ike to understand what paleohydrologic and
3.4.3, p. (Need for paleohydrologic and paleoclimatological models paleoclimatological modeling techniques are being
3-10, last to interpret data and develop geochemical models) proposed. nrf% C w. roviede  wrltfen
sentence elecificddis /p
l ' ),




h  Agree

t.  kequires Further Clarification
n  bisagree

D ———
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DISPOSITIONS AND RESPONSES TO NRC COMMENTS

(from Chapters 1 through 11 of the DSCA)

»  lrogranmatic lmpact GROUNDWATER
HILM BWIP
REr ERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP' COMMENTS
aection 3.5} Representative hydraulic parameter values A, X Large scale pumping tests from DC-16B will be conducted
p. 3-11 (Need for state-of-the-art large-scale to obtain the required data. Additiona} pumping holes
Leew (1) multiple well pumping tests.) will be drilled and tested in clusters. Flavws w.
e iscussecl he ,‘jc as ‘ﬂn/

' Xof 4 eV e !Iuc ) .
Section 3.5] External Boundary Conditions A X A network of three piezometric monitoring stations will
p. 3-11 (Need for long-term measurements of : be installed to provide a baseline for calibrating
Ttew (2) hydraulic heads) models as well as other functions. This will be

discussed in Chapter 13 of the SCP. é
: Findings Fhe l:) velogy wodel Fask Percc ""on/'/l'
Section 3.5| Effective Porosity A Tracer tests are planned or have been conducted at ".‘.,»..,/,'
p. 3-12 (Need for state-of-the-art multiple-well tracer tests) all multinle well sites. The status of these and future
Ftem (3) plans will l:;z documented i‘r} the SCPe  Plans wi ) b}
2cusse W k£ ~r v
Section 3.5| Hydrochemistry A: 7/ the AcC a .H")' ¢ e '/"
e 3-12
'lt(:m (4) o Integration of data with defensible data on the A Chapter 13 of the SCP will be modified to provide a
' Geochemical modehng

Saction 3.5
p. 3-12,
1tem (5)

hydraulic flow system is needed

o Matrix diffusion data should be obtained to support. transport

modeling P ) o f’"""'fb* Py

Alternate Conceptual Models

(Need for sensitivity studies to test
alternative conceptual models)

framework for better integration.
will be utilized to support integration. ______

tand

Discussions with NRC staff are necessary to unde
04. Ov\s’

thei recommendations _?c w-l /mw-ol

reterences 0 Q'o CLL-\. “woed

Chapter +3%of the scp wilT be modified to ifclude phanes

Wg .Jul- range of conceptual models.
wo )l Alscussed with  Fle

”Rc ﬂ+ o ‘pn,'qrc ’/0'/"0.

& ws

’61‘.1

.
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-intraflow :
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111 Tectonic Stability




A - Agreg DISPOSlTiUhS Al -»Cb"\JNSES ."U Wetliae iiu; v I b o v
C - Requires Further Clarification (FROM CHAPTERS 1 throuah 11 OF YHE DSCA) ‘
D - Disagree
ITEM BWIP 2
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BHIP COMMENTS
"
Sec. 4.3.2 |The SCR inappropriately places too much emphasis on the predictive |/ ﬁA The predictability of total flow thickness is important
p 4-4 accuracy for total flow thickness... for understanding the site stratigraphy but it 1s our
para. 1 - conclusion that thickness of dense interior is more
significant relative to repository construction and
performance. The SCP will reflect this concern relative
to flow top thickness. e
Sec. 4.3.2 |...DOE should consider that the intact volumes of rock...are far | (;#-I? The BWIP recognizes that the‘“relat1ve]ygéatactgvg%%%gsggfzsze
p 4-5 more complex in structure than the SCR indicates {(see page 3.7-28, bedrock 1in the RRL are complex
para. 3 para. 1). . ' SCR (3.7-28, para. 3). T »
]
: pted_by-defor-
mational processes—than-adjacent-areas—know "
Laxperien iHica g AL SOV i
A A Y ll e m'"z"z;mm Se”,
Sec. 4.3.2 |...Uncertainties of geologic structure.at depth. The BWIP agrees that more data are needed on possible
p 4-5 | & 1t structures in the buried basalt in and around the RRL.
para. 5 This information is required for performance assessment

g™ —
woth WRE Lotd S Lk
Orsevwes Fhu /mallt oy
V/Z :

vy /

and the development of a tectonic model(s). -The~
Zallowing-data-eoHection-and-analysis programs—are—out—
-Hned-to-obtatminformation on the structure—in—the-old—
Creel Yines .

Seismic surveillance :

. Completion of griddgd gravity survey and ground
magnetics data acqfisition. :

tures encountered in DC-18,

ar DC-1 may be required to

1. 1lect additional ground geophy:jpﬁi/;;ta.

2. Sefsmic exploration (several lipes of reflection)

. in the RB;. ‘

3. Selected additional magnetotelluric stations
(Along RAW, particularly) :

4, Long off-set yefraction

5. Continued geodetic surdey

6

7

8

-

Depending on st

9. Borehole

anomaligs. ———
The extept-of the investigative program envisioned by the
RC ip-the DSCA needs clarification. ‘




DISPOSITIONS AND RESPORSES TO SPECIFIC NRC COMMENTS

A - Agree
C - Requires Further Clarification (FROM CHAPTERS 1 throuah 11 OF THE DSCA)
0 - Disagree
X ~ Programmatic lmpact GEOLOGY
ITEM BWIP -
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION | BWIP COMMENTS
Sec. 4.3.2 | The extent to which these]stgat}gr?ph}c ang :truc:ural fﬁﬁtures -/ A S¥ch determi?ations. ?s ¥}}1 bg outlingdaa?Pfhe scz
p 4-5 adversely influence hydrologic isolation, inflow into drifts, and plans, constitute a significant part o s work,
para, 3 the stability of openings must be determined. ' Jhcee plarno AP Lliilh Lt 4“‘97““JL"‘*“*°
M,{,gn?mm&y
Sec. 4.3.3 | DOE should update their references to include alternate tectonic :5 A Additional tectonic models will be presented and
p 4-6 models while completing their detailed studies. discussed in the SCP.
para, 3
Sec. 4.3.3 | Inconsistencies amon§ tectonic models allow large uncertainties in :5 C L4} |Additional structural data will be collected (i.e.,
p 4-6 an understanding of tectonic stability; contradictions include deformation rates, fault orientation, structural rota-
para. 4 estimates of the rate of deformation, degree to which sub-basalt tion, seismic surveillance, etc.) and be used to con-
strata are involved in deformation, location .of strain within the strain existing tectonic models. Detailed data from
basalts (paraphrased). . the Pasco Basin will be used, along with tectonic/
structural data from the surrounding area to develop
a tectonic model(s) for the site.
The possible presence of low-angle-faulting in the 61-*‘147 a—a4
§e§:64.3.3 Cold Creek syncline and the distribution of swarm / ' ' ¢ZZ:;,L¢4_
para. 4 earthquakes suggest continuing strain in the Cold ngé Lt
Creek syncline. n 67, Lhoo SEP -
Sec. ‘4.4.1 The DOE should include jOrientation of core in the Umtanum flow has been
plans to retrieve oriented core to provide S/ tt
D 4.7 > attempted in previous coring operations. However, the
para, 3 g:;;:}:;:; gg:?zg:sthe orientation of fractures in the candidate [ only available orientation devices for small diameter
. ~ ' core depend on magnetic compasses which are notably
.. unreliable in highly magnetic rocks such as basalt.
It is e-
aj!;‘jg m by
sted that
rred candidate 1
g possible tectonic Data
on fracture ortentatlon will also be obtained in the
E;ploratory Shaft, Phase 11, G4ap4$%cation'regardhu}-
* ’
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Requires Further Clarification
Disagree
Programmatic Impact

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

GEOLOGY

(FROM CHAPTERS 1 throuah 11 OF THE DSCA)

ITEM
REFERENCE

STATEMENT OF ITEM - COMMENTS CODE/REMARKS

BWIP

DISPOSITION

BWIP COMMENTS

sec. 4.4.1
p 4-7
para. 3

The DOE should obtain vertical fracture data by means of deviated,
cored boreholes.

The NRC staff is concerned with format for data presentation in the
SCR. Figure 3.5.1 (SCR, page 3.7-27) does not show all data points
used to generate the top-pf-basalt contour map...

Figure 3.5.2 (SCR, page 3,7-29) does not distinguish between known
and inferred structures.

Inconsistencies between text, tables, and figures. .

Schematic or incomplete presentation of data...

[ s

T < = <

.{be made on Figure 3.7-29 of the SCP.

Data on vertical fractures have been obtained from sur-
face exposures but the applicability of such data to
the RRL is a matter of debate. Moreover, it is impos-
sible to obtain data on frdacture infilling minerals
from surface exposures. -The only way to demonstrate
that fracture infilling mineralogy and average widths

are not different from those encountered in vertical
has been done in the Umtanum flow (DC-2A1, DC-2A2).

These boreholes are not, however, located 1n the RRL.
candidate horizon.

et a limited number of deviated boreholes be con-
boreholes could well be multipurpose, yielding both /
structural and hydrologic information in addition to the

Data on vertical fractures will also be obtained in

the Exploratory Shaft, Phase II. GClarification—
necassary—

Data points will be added to the top-of-basalt contour

boreholes is to drill deviated cored boreholes. This

and moreover the Umta e . QZZ
structed from existing boreholes in the RRL. These

primary purpose of providing data on vertical fractures.
_cegaFd+ng=the=enten%—a£-the—ﬂRefeauisioned=a£ngnam-+s

map in the SCP.

A distinction between known and inferred structures will

Tables, text, and figures will be checked for consistency.

Details will be added by inserting data and/or references
to published data in the SCP.

¥
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DlSPOSliIONS AND RESPONSES TO SPECiFiu wiC COMMENTS

GEOLOGY

(FROM CHAPTERS 1 through 11 OF THE. DSCA)

ITEM
REFERENCE

STATEMENT OF ITEM - COMMENTS CODE/REMARKS

BuiIp
DISPOSITION

BWIP -COMMENTS

Sec. 4.4.2
p 4-8
para. 2

Planned studies of lateral variations of basalt flows extending
outside the Pasco Basin, north of Vantage, will be 1imited in use
in the...in the RRL.

Preliminary confirmation of the adequacy of the internal stratigraphy
and structure of the repository horizon will not be addressed until
ES-1I testing is completed in FY 1986 (SCR, page 17.3-3). Thus,
recommended repository horizons will be chosen before DOE has com-
pleted preliminary confirmation of these horizons.

...the NRC staff is concerned that the propased boring program will
not adequately define the subsurface geology so that engineering
fixes will effectively resolve geologic problems...

g /#

{of-the—investig ;

The limitations of such “analog" studies are recognized
by BWIP, However, we would be remiss if we did not
conduct such studies as a cost-effective means of
developing an understanding of the kinds of lateral
variations that can occur in Grande Ronde basalt.
utility and applicability of “analog" studies was
discussed with NRC at the April, 1983 Geologic
Stability Workshop., The BWIP plans to proceed with the
lateral variation studies described in the SCR.

The

The currently available information appears to be ade-
quate to identify a.preferred candidate horizon for
exploratory shaft breakout. This information, and the

rocess used to identify theggreferred harizon, is_ .
p -~ pe y.) MM

currently beipg documented.
/Mégdg&&mywu

/
The BWIP plans to “address this question using a combi-
nation of geostatistics, observation of surface outcrops
and performance assessment, in conjunction with existing
borehole data. 1f performance assessment indicates that
the worst-case bounds of uncertainty still provide the
required performance, then additional boreholes may not
be appropriate. On the other hand, if geostatistics
indicate that the probability of detecting certain
features 1s significantly improved by additional bore-
holes, then they may be warranted and would so be
recommended. The exact number of boreholes required is
not yet known. .The BUIf-wotld—Hke-nagreement—fromHRE—
ragarding-the-adequacyof—our—approach—and—the extent

ram—they—envision. .
. ' 3 ‘Q?hf;‘:/ﬂ gond in. LR

"
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

A - Agyree
€ - Reguires Further Clarification ( FROM-APPENDICESB AND € OF THE DSCA)
D - Disagree W V= v
X - Programmatic Impact GEOLOGY:
11EH ' : BWIP
REFERENCE STATEMENT OF 1TEM - COMMENTS CODE/REMARKS DISPOSITION BHIP COMMENTS
Sec. 4.4.2 | The use of "state-of-the-art" geophysical techniques...in the / A State-of-the-art techniques are being developed for
p 4-8 repository host rock. Exploratory Shaft investigatfons. A phased approach
para. 4 . will be used to insure that the applicability of all
the more routine methods are thoroughly 1nvestigated;
The approach will be documented in the SCP.
Sec. 4.4.2 | In determining the extent to which there should be additional bore- / A The fundamental basis for determining the adequacy of
p 4-8 : hole investigations, from the surface and from the underground knowledge of the site is a performance assessment evalua-
para.4 facility, a rationale must be presented on the adequacy of these tion. Additional borehole investigations will be based
investigations to resolve the uncertainties discussed above. on the need to reduce uncertainty as prescribed by
performance assessment allocations. The requested
rationale will be included in the drilling and testing
p]an and wi%l be referenced in the SCP,
' . . ,Zd/n/
Sec. 4.4.3 | The SCR does not discuss plans to resolve the recent interpretation 3 @[:J?[ﬂ_ Additiona] field studies are planned to determlne the
p 4-9 of the Yakima anticlines as drag folds at the front of low angle style of deformation of the Yakima folds. During this
para. 2 imbricate thrust faults with the tectonic model proposed by Price. work, the “"drag fold" model will be assessed. Preli-
' minary work completed suggests compatibility of these
models. Plans will be included in the SCP.
Sec. 4.4.3 | Although the SCR provides plans for assessment of the continuity of ;;__ OX A A phased approach will be used to assess the RAH. Field
p 4-9 RAW from Rattlesnake Mountain to Wallula Gap, the NRC staff is con- investigations will concentrate in that portion of the
para. 3 cerned that the SCR provides no plans to investigate the continuity RAW northwest. of Wallula Gap to determine the character
of RAW from Wallula Gap to the Hite fault. and location of proposed structure. Modeling of a
. 6.5 earthquake on the structure will be done to deter-
mine the impact on a repository. Based upon the results
of these studies, additional work will be done south
of Wallula Gap, as required.

o e e e ———

o o ——————— .- ettt e\ .




A -« Agree

C - Requires
D - Disagree
X - Programm

DISPOSITIONS AND RESPONSES TO SPECIFav waG COMMENTS

Further Clarification

atic Impact

GEOLOGY

(FROM CHAPTERS 1 throuah 11 OF THE DSCA)

ITEM
REFERENCE

STATEMENT OF ITEM - COMMENTS CODE/REMARKS

BWIP
DISPOSITION

BWIP .COMMENTS

Sec. 4.4.3
p 4-9
para. 3

Sec. 4.4.3
p 4-9
para. 5;

The impact of Rattlesnake-Wallula Alignment (RAW) on the repository
should be determined.

The NRC staff is concerned about reliance on geaphysical investi-

gations to define gealogic structure in the Pasco Basin.

The NRC is concerned about the adequacy of plans to evaluate a
possible bedrock structure identified through geophysical investiga-
tions (N-96 to N-84 linear) and remote sensing (Nancy 1inear) in
close proximity to the RRL. )

2 A, L N—

10

The impact of the RAW on the repository will be inves-
tigated by means of modeling the effect of a 6.5 earth-
quake on the alignment on a repository in the RRL. A
phased approach to determine the level of additional
work will be guided by the results of this modeling.

In addition, mapping in Snively Basin and along-the
Rattlesnake Mountain will be completed and ground geo-
physical surveys will be extended from the RRL to the
flanks of Rattlesnake Mountain. Based upon the results.
of these studies, trenching and/or drilling may be
utilized to determine the location and age of movement
on structures along the RAH. An important part of this
assessment will be to determine whether or not there are
any structures that splay from the RAH into the RRL.
Based on the results of these studies, the requirements
for field studies south of Wallula Gap will be determined
The~extent—of~the—investigative-prog:am—anzjfgoned—byg

| the NRC_in-the_DSCA_needs-clarificatio L2z’

¢ka,¢,é/ g E?tateb54t2247 L 42;2:;,1124.,12;_
erificatigéi interpreted structures, based on geo-

physical data, will be verified by drilling and/or
trenching where such interpreted structures have en-
tial impact on the peE;ormance of a repository. ,éétaggw
/S. '
Geophysical anomalies have been identified and require
further investigation to determine their geologic/
structural implications. Anomalies will be further in-
vestigated by performing detailed ground geophysical
surveys. Upon completion of these surveys, those
anomalies which are interpreted to have potential struc-
tural implication which might affect repository perfor-
mance or aid in developing a tectonic model for the site
may have to be verified with a drilling program. It
is not agreed that the Nancy linear can be classified
as a structure at this time. The—extent of the Trvesti-
| gative—progra

A Wu/.?.

1]
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‘DISPOSITIONS AND RESPONSES TO SPECIFIC KRC COMMENTS

A - Agree
C - Requires Further Clarification {FROM CHAPTERS 1 throuah 11 OF THE DSCA)
D - Disagree .
X - Programmatic Impact GEOLOGY
ITEM BWIP .
REFERENCE STATEMENT OF ITEM -  COMMENTS CODE/REMARKS DISPOSITION BNIP .COMMENTS
Sec. 4.4.3 |Two anomalous zones have been identified in borehole DC-1 from / o~ Plans will be developed to investigate the nature of
p 4-9 1,210 to 1,222 m and 1,273 to 1,301 m. these zones based upon results from DC-18. If assess-
para. 6 ment is required, an additional borehole may be needed
near 0C-1.
Sec 4.4.3 Develop plans to evaluate the effect of near-field ground motion from j)\ & /?' The Seismic Surveillance Test Plan provides for data
p 4-10 micro-earthquakes to determine what influence they may have on collection; a Sefsmic Design Task Force has been
para. 1 seismic design, established to evaluate seismic design needs for a
. repository in basalt. ..
Sec. 4.5 ...details of the work plans for issue resolution are not always / A More detailed work plans will be provided in the SCP or
p 4-10 provided. DOE should provide the details of work plans as they in appropriate test plans which elaborate further on.
para. 2 are developed so that the NRC can evaluate the conclusions. the contents of the SCP. These plans will be appro-
Item 1} . priately referenced. '
[tem 2 The data are not adequate for a technical reviewer to complete an 47/ A Data will be included in future documents to the extent
independent review of conclusions drawn from the data.” Schematic practicable. Additional data will be referenced as
or incomplete data presentation would be unacceptable for licensing appropriate.
documents. : ,
[tem 5 Subsurface structures, such as the Mancy linear, carnot | €k /7 |(see Sec. 4.4.3, p 4-9, para. 5)
be unequivocally interpreted through the planned geo-
physical programs. Such structures must be ground
truthed to resolve the geophysical interpretation. o
[tem 6 A Such plans are included in the Seismic Surveillance
i micro-ea triggering mechanisms in uch p ¢
Q:eplggir:?]egv::::?ate earthauake triggering ) 52” Test Plan. This plan will be referenced in the SCP.
:eg:]g.4.2 Plans to characterize the stratigraphy and mineralogy below Grande [ BSE%— [BMIP disagrees with this issue and would like further
para. 3 Ronde Basalt were omitted from the SCR. NRE clarification. It is BWIP's opinion that obtaining this
: /fAL/ information would not significantly alter estimates of
(9%%?,/ repository performance. The objectives of such charac-
thﬁég/?? terization could be met by data from petroleum exploration
wells currently being drilled in the vicinity of the
n Pasco Basin and through geophysical studies. BWIP feels

that it is important to understand the stratigraphy below
the candidate repository layer but does not feel it is
cost-affactive and tachnirallv {fuctifiad ta Arill uanlile




A - Agree DISFUSTIIURD AU DEIFUNOLD 1V wibves ev seee oee. o,
g - 3‘:‘*:;:2: Further Clarification (FROM CHAPTERS 1 throuah 11 0F VdE DSCA)
- Dis
X - Programmatic lmpact GEOLOGY
ITEM BWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
to depths of 10,000 to 15,000 feet to asses the "very
deep" stratigraphy. The BNIP would 1ike clarification
from theﬂllmc regiar;ﬁng how extensive an investigation
program they envision. - - . .
: Moty /a,/dmdw\//y Mﬁ—“—‘w‘ .
Sec. 5.4.2 |More detailed information is required to fully characterize the / =¥ A It is agreed thatymineralogy along the .flowpathmua-t-i u«E
p. 5-12 mineralogy of the flow tops and interbeds because these are the be-determined—Detatled-characterization—to-mee ,
para. 3 zones in which groundwater will spend most of its time, | ton
. TRomde—amd-Hanapum—Flows—and—-interbede~in-ARE-horeholes—
-{and.at-available-bereholes—-farther-doy
{-the—presumed-direction-of groundwatar—transport.—These—
. ! . _d
) BurPh agret Ve o bund :
T Mis WL Land-detatled-measurement of filled fracture-widths-
3t SadeBl | These—data-would-need_to basupported-by.additienat—
?: g"‘f’m > diffraction,.alectran micraprebey—optécat-microscope—
o5 '\""’SCP. | and-alec , .
M\further discussion between NRC and BHIP {s needed in
Lo 1order to ascertain what level of detail and what
| methodologies are needed- to adequately characterlze flow
Chap.' 11 DOE has concluded that volcanic activity in the Pasco Basin in the @ 02‘“ The causes of volcanic activity in the Pasco Basin were
p 11-6 next 10,000 years is very unlikely. This conclusion is based on not considered because the basaltic rocks in the basin
item 2 frequency studies. No consideration has been given to the causes - afgjj all have a similar origin {cause). By assuming that
of past volcanism, Studies should consider both causes and 2N future volcanism in the Pasco Basin would be similar in
frequency of volcanic activity when considering the probability and :,Ef origin, it was possible to focus on frequency. Clarifi-
nature of future volcanism in the Pasco Basin. /1) [ec, cati?n of the applicability of the causal approach is
requived.
* ’
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. Requires Further Clarification

DISPOSITIONS Atiu KESPONSES TO SPECIFsu wiC COMAENTS

(FROM CHAPTERS 1 throuah 11 OF THE DSCA)

0 - Disagree :
X - Programmatic Impact . GEOLOGY
1tM BHIP o
. REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BHIP COMMENTS
Chap. N DOE recognizes that renewed glaciation is a possibility if present 74 CpL /7 The BWIP agrees that such scenarios should be considered.
p 11-6 cooling trends continue, however.unlikely. DOE should use worst- However,—the-level of—d ' era—
item 3 case scenarios to estimate stress changes and their impact on the | tions-neads—to-be-clarified,
host flow in the RRL. MW 7 2 f
g St -7 %

Chap. 11 Petrology of flow tops and interbeds where groundwater will spend / =X /} e the response to Section 5.4.2, p 5-12, para. 3, on
p 11-8 85 to 90 percent of travel time. same subject.
item 9
Chap. 11 The groundwater and geochemical environment of the Middle Sentinel lf A The currently available data on the groundwater and
p ll-lg Bluffs flow; relation to.Umtanum data base. geochemical environment of the Middie Sentinel Bluffs
item 1 '

flow (Cohassett flow) will be reported in ST-28
(Horfzon Identification Report).

13
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C - n.qunres.Further Clarification '
D - Linogree DISPOSITIONS AND RESPONSES TO NRC COMMENTS
X - Feacrammatic Impact (from Chapters 1 through 11 of the DSCA)
—— - GEOCHEMISTRY
e ' BWIP
! RLFEI.EC: STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION Bw1pP jLOMM‘ENTS
- ‘ il
Chap 5 @ Plans for conducting further investigations are not presented in a A A more complete summary of future plans will be
p. 5.2 manner that permits the NRC staff to assess with any degree of included in Chapter 15 of the SCP.
Para. confidence whether DOE will provide adequate or timely input to a
(also re- construction authorization application. For example, the SCR plans
lated items are inadequate regarding approaches to bounding or 1imiting the
on pages geachemical data requirements for the site characterization, T
5-4, 5-10, | experimental assumptions, experimental design, experimental methods
5-11 and approaches to data analysis, and detailed milestones. . * i J-'Jw a",‘
5-13) R | W o
Chap. 5 Sufficient sorption data including solid phase characterization A, X The BWIP has been conducting sqrption expefiments v "’J’
p. 5-6 are not available for flowtops and interbeds where ground- on a limited number of flowtop/materials.«/ Available data
Para. 5 ? water will spend most its time flowing. will be incorporated into the SCP., Detailed plans a /4.‘
and for evaluating radionuclide sorption behavior will l}V
p. 5-12 be referenced in the SCP. (Smuv« et o .
p. 4 bevrdiudih vn s RMT D) .
More information is required pertaining to mineral distributions A The BWIP will incorporate available data related to

Chap. 5
p. 5-12
p. 2-5 @’

Chap. 5
p. 5-14 @)

Para. 3

within flows, particularly the flowtop and interbeds in order to
adequately assess radionuclide migration data (sorption/solubility)
and mineral stability in the near field.

The NRC staff believes that solubility determinations (steady-
state condition) should be approached from both oversaturation
and under saturation. '

mineral distribution in the basalt flows in the
SCP, Available data retatéd to mineral stability
in the near field (including backfill materials)
also will be sumarized in the SCP. Plans for the
near field mineral stability investigation will be
included in the Barrier Materials Test Plan and
referenced in the SCP.

There are serious questions concerning the
feasibility of approaching solution equilibrium

from undersaturation. T?;: t}mel?ecgssary to achieve,

equilibrium may be unrealistically long. ‘T e
i Tdipech

. . Thae aPpmo_cA 4o sol.ulp.(;h.)
4 v defanudhims o be veee “’S*e“ WP Lall e
documewhol g WMTP.

“TM esluc) h .
pus.b‘\—s % tM&VFNNm‘J;a,}u«&-M
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A Farce
( - tequires Further Clarification DISPOSITIONS AND RESPONSES TO NRL CUMMENIS
b - isagree (from Chapters 1 through 11 of the DSCA)
A - Ihrogrammatic Impact GEOCHEMISTRY
(M awIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS NISPOSITION BWIP COMMENTS

i

« Chap

p. 5-1
Para.

Chap 5 '
p. 5-14
Para. 4

The reliability of the thermodynamic data used in geochemical
modeling must be established...Because repository conditions will
be changing through time and space, the prudent approach includes
measurement of missing thermodynamic constants, using numerical
models to determine solubility,under the whole range of possible
conditions, and_experimentally verifying thermodynamic phase
ggundurf" pertinent to solubility relationships.

’T.ﬁ- Hao Buane. cuéch.'ka aLm— Jf\»-};um %'&"6\‘”"

\/ «ob-‘bnd-‘v\\m\.w—\.s

Because solubilities are in general a function of temperature,
efforts should be directed toward measurements of solubflities 2s
‘a function of temperature for critically important solid phases -
and aqueous species.

A2 X

15

Tle &I Laronst
H—js—unreatiSTIC=te expect the—BHiP'to
verify the reliability of thermodynamic data and
measure missing thermodynamic constants

*...especially for the high-temperature conditions,
expected in the repository." The BWIP recommends .
that solubjlity and solid phase relationships be
established through testing under repository-"
specific conditions. Reliability of these tests
will be demonstrated by a series of replicate
tests, comparison of test results with expected
results based on previous laboratory or thermo-
dynamic data, and examination of consistency of
results as key experimental parameters (e.qg.
temperature, radiation fieldg are systematically
varfed. These data will serve as direct inputs
into geochemical models, rather than relying on
extrapolation of a thermodynamic data base and
indirect computational prediction of solubility
behavior. The direct, site-specific test approach
of the BWIP safeguards the geochemical modeling
effort in cases where steady-state rather than true
solubility condigipns may be limiting radionuclide
concentrations. . cle, 2)' ‘—.(WLU&\ e .

En o =

Preliminary plans have been made to determine

solubilities of some key radionuclides at elevated

temperatures (>100°C) beginning in FY 1984,  They—will

be summarized in the SCP. Plesa itle i Cl.x..ﬁ.M--
sum-*-5 [ PO

de-'d"' (Latha €, ..

'GN aMmTe,
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C - Requires Further Clarification DISPOSITIONS AND RESPONSES TO NRC COMMENTS

b - bisagree (from Chapters 1 t rou%Q 11 of the DSCA)

X - Programmatic Impact GeochemiStry

in ' aWIp

REFEKENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS

Chap. 1 More information is required to adequately define site redox A, X This requires development of in situ Eh mOnitoring capa-

p. 11-6 conditions through time and its effect on radionuflide bilities, extensive characterization of secondary minera)

Fiem A solubility/sorption and the site isolation capability. lining fractures and in flow tops,nand detailed unalysis
of redox couples in groundwatecg;jgetailed planning
will be incorporated intg-the Barrier Materials Test )
Plan (SC-BWI-TP-022). esponse of vodusrufadiiou to reglox

. m . . .. -
Chap. 11 The NRC is concerned that additional solid materials in the near A X The BWIP has suppor?ﬁz sorption studies on evach of these

11-7

)

Chap. 11
p. 11-7
Item 8

(?§€>(Dmp. n
p. 11-7

Item 9

q/) Chap. 1
p. 11-2

Item 10.

field and far.field be included in radionuclide sorption studies.
These include backfill materials, altered basalt, fracture
filling materials, flow top, and interbed materials.

sl

Mlomdemiodv’Kd measurements and isotherm determinations be

determined by the batéhimethodi H‘“"&‘ ,‘w‘. Wf.y.'rism.
. ‘;"l'ﬁl“) i{}aeuﬁﬂ~

Find grinding. Effect of fines generation by mechanical
gb;as:on during batch Kd measurements on radionuclide sorption
ehavior. :

Rock:water ratio. Effect of mass ratio of rock to groundwater
used in the batch Kd experiments on radionuclide sorption

16

) on radionuclide sorption on interbed and fracture filling
.| and BWIP is now directing its effort to complete work

( candidate repository horizons.

types of materials. Data are available :

materials., Work on these materials is almost complete

e i hor his additiondal infurmatiol
and plans w lbeincuedinte%bwﬂr

BWIP has found very few radionuclide sorption reactions
that have linear {sotherms. For this reason BWIP now
reports most sorption data in terms of isotherms rather
than single distribution coefficients (K4's). BWIP is
presently supporting column (flow-througﬂ) studieg to
complement the batch experiments. B8oth approaches to
sorption measurements must be used in order to thoroughly
determine radionuclide sorption behavior.

fon flow top, backfill materialsl’jnd basalt from several
T

The effects of vigorous shaking of the solid-groundwater
mixtures on sorption during batch sorption measurements
by BWIP researchers have been studied. Results of these
studies will be presented in Chapter 6 of the SCP.

The groundwater:rock ratios required by batch sorption
measurements are much higher than would be observed in
basalt formations. The effects of this variable will
. be considered when comparing the results from batch and
» column methods. The ratio during calumn experiments will
be more representative of actual field conditions and
will be discussed in Chapter 6 of the SCP,
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STRY

DISPOSITIONS AND RESPONSES TO NRC COMMENTS
(from Chapters 1 through 11 of the DSCA)

‘REFERENCE

ITEN

STATEMENT OF ITEM - COMMENTS CODE/REMARKS

BWIP

DISPOSITION

BWIP COMMENTS

=

)
@

p. 11-7

) Chap. 11
Itom 11

hap. 11
. 11-8
tem 1

hap. 11}
. ]]-8
tem 3

Oxidizing conditions versus reducing conditions. Effect of
technique used to establish low Eh conditions on radionuclide
sorption behavior particularly the use of hydrazine to establish
low Eh condition. Relevance of performing system/solubility
experiments under oxidizing condition.

Ré?ersibility of sorption reactions on evaluating radionuclide
transport.

Effects on sorption of ionic strengtﬁ changes as:the result of
dissolution of the waste form, backfill, or host rock fracture
filling materials.

A

17

Oxidizing conditions were used in much of the early
sorption work on basalt materials because for many radio-
nuclides, the predicted solubilities wéie greater under
oxidizing conditions. It was felt that this would be

a conservative estimate of sorption/solubility pehavior

to a NWRB. BWIP has been concerned with control of
groundwater Eh during sorption experiments for some

time. Two.approaches to achieving the very reducing

Eh values expected in basalt formations have been examined
First, reducing agents have been added to the groundwuter
in concentrations great enough to overwhelm other redox
couples and thus control Eh. This approach has deen

used for most sorption experiments at reducing conditions
because of its applicability to large numbers of experimen
and rapid rates of radionuclide reduction.

The second approach used is to remove oxygen to-very
low levels in the grouridwater-solid system so that wat-
urally-occuring redox couples can control the Eh. This
is the preferred method since no extraneous chemicuals
are added to the system which might interfere with sorptioi
reactions. Further work on this method and future plans
are being completediand will be discussed in Chapter 6 of
the SCP. : .

The reversibility of sorption reactions is an important
factor in radionuclide transport in basalt. This has
been addressed in recent BWIP studies by measuring desorpti
isotherms of key radionuclides. Resultsof these studies

will be presented in Chapter 6 of the SCP and dirrone

Effects of fonic strength changes on sorption have been
studied by varying the concentraiions of major catijons
in the groundwater (Na*, K*, Ca2*, and Mg2*), These
hanges are important for radionucludes that sorb partly

LS

[=)

n

y ion-exchange mechanisms. Resultsle these studies

will be summarized in the SCP. . .
' tnd prafinatron
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Item ll@

available ligands on radionuclide sorption behavior.

NRC recomnends that more emphasis be placed on evaluating the

far field.

potential for colloid{ formation:%n both the near field and

transport.

Colloids provide a po entizla?echanism for radionuclide

Aol uahe, oa |
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. vaste repository.

MM BHIP '
1) EXENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BUIP COMMENTS
e . e ‘:=>~§ .
Chap. 11 The effects colloid formation‘./ Sorption of radiu~ A Studies- of radionuclide sorption and desorption from -
pr. H1-8 nuclides by cOllioids may lead to erroneously high Kd values, as colloids in groundwater are under way. Competition
Jtem 4 many colloids are sufficiently small to travel with the ground- between mobile colloids and imnobile solids in basalt
water. formations for radionuclide sorption jis being examined.
Colloid transport of radionuclides is recognized us
. a potentially significant mechanism by the BWIP und
will be discussed in Chapter 6 of the SCP.
Chap. N Large variability of the Kd values. A The wide ranges of Kd values reported in the SCR ure
p. 11-8 ' due to non-linearity of respective sorption isotherms
Item § and differences in experimental conditions usel for
the measurements. The ranges are not a resul. of
/ . experimental error or poor precision. The preferred
. method at present of reporting sorption data is py usin )
- |isotherms for specific experimental conditions.-ﬁ%his 1l .~
eliminates the need to present ranges of Kd values. [ 6;:)
Chap. 1 NRC recommends a more detailed evaluation of radionuclide A;/ﬁé'x Experimental and theoretical studies on rddionuclidéyléfﬁtT”"
p. 11-8 speciation/complexation behavior, particularly effect of / speciation in Grande Ronde groundwater are either in ;

progress or have been completed. These studies indicate
that ligands such as OH~ and C042~ which are present

in these groundwaters play an important role in complexing
many key radionuclides. Planned flow through sorption

experiments also will provide data on radionuclide speci- ,." |
ation effects-on_sorption.) Resultsrﬁf,completea'Efbsies ;ﬂdb’*ﬂ
will be presented in.Chapter 6 of the SCP. Clanification

4s—neaedad=Ffrom-H
theyenvistor. Future plans will be discussed in the SCP.

The BWIP is aware of the potential importunce of colloids
as a means of transport of radionuclides from a nuclear
Experimental. studies in proyress

are addressing this issue. Additional plans will be
included in the Barrier Materials Test Plan and will

be referenced in the SCP.
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Chap. N Mineralogical changes due to heat generated by the repository l\ L " | We agree that potassium concentrations in groundwater
p. 11-9 - Availability of K as the result of dissolution of basaltic glass do increase at elevated temperatures as demonstrated
e l, 2, at elevated temperature. ' by hydrothermal experiments in the basalt-bentonite

3
3

Chap. 11
p. 11-9

ltem 11, 1P

]

- Dehydration of smectite under reduced water pressure followed
by hydration under later saturated conditions. f

(0.

ecommends a classi
ion of radionu

¢ approach to the

determina de solubilities.

Rock/water interactions. Dissolved silica can act as a pH buffer
through the H,Si0 /H3SiQ -couple. There are, however, additional
pH buffering Couples tha% are found in reference BWIP ground-
water (e.qg., HCO3-/C032'..H20/0H‘) and that should be evaluated.

19

groundwater system at 300°C. However, K concentrations
then decrease with time indicating incorporation into

@n alteration product. Both K bearing zeolite and K
feldspars have been observed. In addition, incorpuration
of K in the bentonite and conversion to illite may occur
in fractures if hydrothermal conditions exist at tem-
peratures as high as 300°C over long periods of time.
Long term experiments are under way to futher understand
the rate of conversion of smectite to 11lite. The Koster
van Groos (1981) data were meant only to relate to smecti!
degradation via dehydration and are, therefore, not
misapplied. If saturated fracture environments are

characterized by high pressure (hydrostatic to lithostatig
hen dehydration wi ot occur./Wdditional infurmation
on this subject will be included in the SCP.

Recent results from hydrothermal and theoretical studies
which are reported in RHO-BWI-ST-38 P illustrate that
silicic acid is the dominant pH buffer in Grande Ronde
groundwaters at low temperature.. At elevated temperatures

©

e

(100°-300°C) hydroxyl (OH-) and carbonate (C032-) equili-
bria become important. This will be in Chapter
6 of the SCP. - . evaloeddd

‘£w°f;ﬁ; .
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£ - Mugrammatic Impact GEOCHEMISTRY
ITEM BWIP
REFCRINCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Chap. 11 Use of baseline geochemical data as a “"natural experiment.” c It is not clear if the “natural experiment" refers to
p. 11-10 There should be use of the baseline information which must bp” “geochemical conditions," “characterization of conditions,|
Ttew | gathered during characterization of the prevailing in sifg//p or "baseline information." The BWIP will be including

\s@%e"s

Chap. 11
p. 11-10

Ttem 2

Chap. 11
p. N-10
Item 6

geochemical conditions as a “natural experiment.”

| tudo MR ponponas®-tan oo

The fluoride levels in Grande Ronde groundwater may be high
enough to increase the canister corrosion rates and actinide
solubilities. The oriqgin, of fluoride in the groundwaters and
its gontrol by the host basalt should be investigated.

Experimental data from available literature on montmorillonite
suggest that this material may not be stable under expected
repository conditions.

The app]icability of the DOE natural analog prograqyshould be
addressed

A

- 20

in the SCP a discussion of in situ, diagenetic alteration
of Columbia River basalts as evidence for expected dlter-
ation of bhasalt after emplacement of nuclear waste.

Thus, site characterization data will be used as a “naturd
analog" for lor:g-term basalt alteration. & dwumen

b Heo hoclen vaatt e woaed Cu Svppnt- WPM-
Recent electron m13roprobe studies of several Grande o+
Ronde basalt samples have identified at least two phases
(apatite and glass) which are relatively enriched in
fluoride. 1In addition, a basalt-deionized water hydro-
thermal experiment demonstrated the leachability of
fluoride. While the specific reaction vy which fluoride

a possible source may be through basalt-water  interaction.
ey

See comment on mineralogical changes due to heat, p.

P %'mﬁmhamhud W‘/"f“%“{»&x 2 Cher .

The natural analogues discussed in the SCR will be re-
evaluated in terms of their applicability to the oasult
geochemical environment. Because the spatial and temporal
variations of geochemical conditions are importunt
parameters that affect the applicability of "natural
analog" comparisons may not be known and require that
such studies must be approached cautiously. The SCP will
include a discussion of data on Columbia River basalt

as a "patural analog" (see comment on use of baseline
ichemical data as a “natural experiment," p. 11-10). In
addition, the fresh water-basalt hydrothermal fields

is incorporated in the groundwater has not been estublished,

WL

“‘j"l_o

h—"“l

in Iceland will be the subject of a future analog study

by BHIP.
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Ivoyrammatic Impact GEOCHEMISTRY
IIIH N BWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
‘Lhap. 11 The possibility of -enhanced migration of radionuclides by A The BWIP recognizes the potential importunce of colloids
p. 1i-10 particulate and colloid transport should be investigated. and particulates in the transport of raaionuclides away
biem 7, 8 from the waste package. Preliminary work is in progress -
to evaluate the formation of colloids for a varicty
of key radionuclides in the pasalt geochemical system.
Further studies which address this issue will be included
in the Barrier Materials Test Plan and will be referenced
in the SCP.
Clp. N Radiolysis of groundwater can lead to:the formation of oxidizing A The BHIP aqrees that ti
p. 11-10 and reducing solution species, as well as possible complexing waste packgn:emay ge i;;otzggit?nogekgﬁ;?z¥:gstﬁgoggga%hh
Iew 9 agents and species affecting pH. Because all of these factors geochemical environment and the transportation behavior [* 4
_could affect radionuclide transport, the radiolysis of groundwater of some radionuclides. Preliminary work on radiolysis is 4
should be investigated. in progress and will be expanded. Planswill be discussed oﬂ,:,f
in the SCP. et ansoutodile cfate_
Chap. 11 The basalt-groundwater and geochemical enyironment is stated to ] This statement-in the SCR refers to canister corrusiun
p. 11-10 be henign. Because of the 1imited data available, the problems v and {s supported by data presented therein. The BWIP a¥
Item 10 with determining uncontaminated down-hole measurements, and is curreatly expanding and improving its data base to s
@}/ e;\ outstanding questions on the interpretation of data, this support this contention. A1l data and test results
\3 statement appears to be premature. ARC opent l"em * to date still confirm this statement. The statement( ill
. be clarified to assure it is.properly understood.
Chap. 11 The plans by the BWIP to define background radiation level, should ’;!i¥ i i
. 11-10 be thoroughly discussed. :
’])mm n oy at mw.* of PM@-Q uL reudascti Lod Ll W adkclisassal
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Chap. 11
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Ttem |
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Chap. 11
p. ”’"9“
Item 6

ed

assessment models.should be clarified.Cu-9;:§45}&4»°**4—*‘ '

The manmer~by which geochemical data 45 input into_the Eerform&nce

There should be a fuller discussion of whether radionuclide
releases are leach limited versus solubility limited.‘

S

TS gsns B RN Vst el
T i conceptual geochemical modelp of_the prevaiting /6’ A'
gL"C"‘“‘e" HComtittensofthe-bas T TV TrOMATT TS oot
‘by—ioslkdwrter—imtereetions ) AM—ofthe-anailabla-ouidonco—fon-thi
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The BWIP recognizes certain limitations in the conceplual
J|models as they relate to Eh, radionuclide sorption,

and solubflity as presented in the SCR. Currently,
we are formulating plans to provide 4 better understanding
of ‘the redox state of the basalt geochemical system
and the reactions which control it. Furthermore, signif-
fcant improvements in estimates of radionuclide solu-
bility and sorption behavior have been achicved, Betde
perimental studies andpgeochemical modeling of the
ambient basalt geochemicqi'system will be discussed J)*lﬂhxﬂ
n Chapter, Gor v SC0 L[y ) fo T et

L AN
'“'l""""' B_\ ’ 'l‘.‘o‘ 'ﬂ
tailed plans to provide information for determininy

PP fu
the source terms at the very near-field\tbnouglv\ parformance
ssessment modeling of the waste package will pg addressed

in the Barrier Materials Test Plan. Addixiopa149u$:hemical

conceen, . ' '
Relabuncp 0% agockarieall mostie > (ljass podkuge 473he)

Experimental studies involving tracer- and fully-loaded
wate forms are detailed in the Barrier Materials Test _
Plan. One goal of thase investigations is the evaluation
of leach-limited versus solubility limited releases

of radionuclides in a flow-through autoclave. This
information will be referenced in the SCP.

b v ant w‘-‘.r-kﬂ (‘“‘D“"'Z%*j'w*u b lascsrusrned = C‘*ﬂ.
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BLL BHIP wdtom 10
L1 LRENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BuIP cMMENTS JO UQC.
tei. 6.3.1 | “Conceptual design of openings in the underground fac1]1ty has A Engiheering studies are planned to be conducted
n. 6-3 not considered the potential varfability in important rock prior to the upgraded conceptual design which

i a. 2

S(l . “.3-]
. wu~Jd
Para. 3

Sec. 6.3.1
p 6-4
Ptll‘tl . 3

Sec. 6.3.1
p. 6-3
Para. 4

Ponanetensd prop m&m.
{nnc WWM et 1)

“Some of the key results of analyses available to the BWIP have
not been presented in the SCR or referenced.” (Specifically
scoping and modeling studies referred to in Section 4.6.4.).

(nee Aug. eom, 2)

“Low priorities are given to important activities.”

(Specifically Work Element R.1.10.A - Sensitivity Studies of

Rock Mechanic Parameters).

MRE hupe i b )

“Single value of rock strength used in the conceptual design
corresponds to the strength of intact basalt specimen tested
in the laboratory, and not to the rock mass strength, which

is affected by the discontinuities (fractures).”

(AR by v 4)

S

3
"4

23

- will consider the influence of key parameters

on the design of the openings. Additional field

data from the Exploratory Shaft construction and

test program will provide a better understanding

of what the potential variability in the parameters
is. The results of these activities will then be
factored into the upgraded conceptual design. A Jlsawm
~s4ertement>regarding thi?-planayill'be included in
Section 10.5. < . (

Lor seusilisily amalyces.
Details and results of scoping calculations based

on empirical methods and two- and threa-

- dimensional numerical modeling studies will be

presented in a cleared report and referenced in
Section 10,10,

The importance of a parameter sensitivity study
is recognized and this activity will be given
higher priority in the future; the priority rating

of_Jui.EJamenL.R_l_ln‘A_ylll be changed to 1

from 2.

Future evaluations of rock mass strength will be
based on Hoek and Brown's empirical failure criteria,
An initial estimate of a rock mass failure envelope
will be established by factoring the laboratory
strength results of intact rock to account for the
presence of discontinuities in the rock mass.

Latter attempts will be made to improve the failure
criteria based on results from large diameter
triaxial laboratory testing of jointed specimens,
In addition, in situ field testing and observations
plus discrete block modeling will be used to help
verify or improve the rock mass failure criteria.
The methodology described above will be included

in the SCP.
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e U I

Pira, 4

.. 6.3.1
a, b3
pPara. 5

“The assumptions of linear elastic analysis used in the conceptua1

design for computing excavation-znduced and thermal stresses
not app]icable to jointed basalts."

(Nac 5)

“More details should be provided .
that will be used to extend the findfhgs from a limited area
to the entire candidate horizon.”

(e )

describing the methodology

are

24

The linear elastic analysis has been used as a -
baseline study for the purpose of conceptual
design, and as an initial means of conducting
parameter sensitivity studies. .A more sophis-
ticated rock mass constitutive model will be
developed from the results of the Block Test
at the Near Surface Test Facility and load-
deformation results from laboratory triaxial
testing of intact and jointed specimens for
various confinement pressures. In addition, a
discrete block model analysis of a jointed columnar
basalt is being considered to be used to help
establish the load-deformation response of t

rock mass for various confinement stresses
results of the nonlinear analysis will not be
available in time for inclusion in the SCP.
However, the BWIP plan described above will be
elaborated upon in the SCP.

~

The variability of laboratory and field data from
various boreholes in the RRL will be evaluated in addi-
tion to the data to be obtained from Exploratory Shaft
tests. This will provide adequate information on

in situ property ranges which might be expected
throughout the RRL. It should be noted that long
horizontal boreholes will be driven ahead of drift
development to better anticipate rock mass varia-
bility.AThe detailed discussion of-em-pmwm be
included in Chapters 17 on& 10.

/
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1ige

‘ . BWiIP
RETERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Se:. 6.3.2 | The viability of the long horizontal borehole concept for waste A A description of current plans for engineering
p. 6-5 emplacement is questioned. Specific concerns are as follows: studies to be performed in FY 1983 and 1984 which
Para. 1 (a) constructibility and stability, (b) ability to emplace back- will investigate alternative waste placement con- -
fi1l with required density and uniformity, (c) performance in figurations including vertical, short hole
waste isolation under a vertical transport scenario, and (d) horizontal and in-tunnel placement will be added
retrievability. to Section 10.4.3 of the SCP. It will be pointed
NK ‘h"\ 17 out that the studies will address stability of
g openings, constructibility including backfill
. - placement, performance and east of retrievability.
' The studies will also identify development
requirements and demonstration tests which will
supply the required design data to support the
. license application.
Sec. 6.3.3 | "...repository room and tunnel backfill is part of the underground A The contents of SCK Section 10.8 and Chapter 14
p. 6-6 facility (part of the engineered barrier system), as defined . will be modified to clearly distinguish between
Para. 2 in 10 CFR 60. Shaft and borehole seals are considered separately sealing within the underground facility and
in the proposed rule. Work Element R.1.18.D (Identification of sealing of shafts and boreholes.
performance requirements for sealing boreholes, tunnels, shafts,
and rooms) combines room and shaft sealing performance evaluation.
These should be considered separately."
(N Garat 3)
Sec. 6.3.3 | "The staff is concerned about the schedule for development of the The schedules in SCP Chapter 17 will be modified

p. 6-7
Para. 3

shaft and borehole seal design. As noted in SCR Figure 17-9, ,
laboratory and field tests are not scheduled to begin until late
in FY 1984, Summary narrative 10 (Repository Seal Design Criteria)
in the SCR mentions field and in situ testing but is vague and -
gives no details of ongoing activities."

(Rt Commat )

25

to reflect that repository seal design criteria
and a shaft seal conceptual design ara now planned

to be completed September 30, 1983.
Adudodlo o Qabrooboy and |illdtut
o \a.m& evaluatid witt he

McQuAhQ W bQu‘ SCP
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wec. 6.3.3
it €7

Sec. 6.3.3
p. 6-7
Para. 4

Sec. 6.3.3
p. 6-7
Para. 5

“to 1.

*No schedule for conpletion uf this work element (R.1.18.D) is
provided."

(N (men 10)

The staff is also concerned about the DOE approach to deriving
performance requirements for the seal system. As noted in SCR
Figure 10-16, the ratio of releases to the EPA 1imit is set equal
This does not provide a margin of safety to allow for
uncertainty in the data or the model used. The SCR notes that this
will be used to establish preliminary design criteria, but does
not identify how uncertainties in the models and the input parameter
foQ’performance assessment will be addressed.”

% lanusk 1)

"A detailed description of the methods and what specific data will
be acquired during site characterization is needed (see Chapter 10
of this report for a discussion of the level of detail needed).
Specific statements of the methodology to be employed in determining
the need for and the adequacy of such tests as they relate to the
performance objectives are not discussed in the SCR."

(e Comadi2)

[

26

Section 10.8 will be modified in the SCP to include
performance requirements for the repository seal
system which will be available June 30, 1983.

o terr—tt=ismantiotpried-that—ati—seol—require——
~ments_ralative—to-reposttory-—radionuclide~isolation
parformanea-can-be~mat_through=the-aetiomr-of-sinrft
-9eu+s-uTUﬂE1'TTET1'nu-tunne*-seu%s-requ+red7&-

A new repository performance assessment plan for
allocating isolation performance among site, seals,
and waste package will be available in June 1983.
It is anticipated that a safety factor will be
introduced into the formulation for deriving seal
system performance requirements., SCP Section 10.8
will be modified to reflect this performance
reallocation, Medlio® (or \&m h\%——

L]

wicntaindies witt b add

SCP Section 10.8 will refer to detailed descrip-
tions of theYdata which must be acquired during
site charactérization for the purposes of seal
development.

‘loocxcluuzbd cu~1
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Sec. 6.3.3 | "The DOE sealing program seems to rely heavily on the results A Shaft seal performance modeling independent of

p 6-7 of performance assessment failure scenarios with a ratio of ‘1 site and waste package performance assessment ,

bPara. § releases to the EPA standard equal to 1. These scenarios consider activities, currently in progress, will be included -

Iem (1) performance of the site and waste package in determining what in Section 10.8 of the SCP. This modeling will
performance from the seal system is necessary. The staff agrees take into account the results of disturbed rock
that such an approach is necessary and useful in developing design zone and seal materials studies, which will reflect
criteria. Considering the uncertainties involved, however, it industry sealing experience. [Matuuin u.‘,, gh'eg‘iwa
should not be the only approach used in determining the design . - ‘ ‘M_ y
criteria. Minimm design objectives should be developed (*'e" P"’B” WAL ”‘\‘“‘“"“Jt’) Oxe. lae

experimental studies."

considering industry seaﬁg experience and vpreliminar_y _ dﬂ“d.f‘d M.ﬂ wt\\ \uz di-,euM e& 'u.\a \Q:-\, <«f.

Sec. 6.3.3| "According to SCR Figure 17-9, selection of candidate sealing A - The schedules in SCP Chapter 17 will be modified
p. 6-8 materials will be delayed until 1984, This is late in the program to reflect that primary candidate sealing materials
Para. 1 and forces delays in other work elements, such as selecting, ; have been selected, namely, concrete and mixtures -
1tem (2) testing and placement techniques, longevity tests, and field tests of crushed basalt and bentonite.¥ Laboratory

for seal materials, If there is any slippage in the proposed testing of these als is i progress.

schedule, the test program may not be adequately completed by
license application time. Trade studies under summary narrative 16
in the SCR should be startsd as soon as possible because of the

long lead times involved @

- NIy
6P (hapken 11 win o= ba weedts Lisd

. Le\d AiaHeg . >,
Sec. 6.3.3] "The work elements do not identify how the long-term stability A "] SCP Section 10.8 will be modified to reflect that
p. 6-8 of seals (i.e., longevity) will be evaluated so that reasonable : studies are currently being conducted to identify
Para. 1 assurance of performance can be presented at licensing time. : methodologies for predicting the very long term
Item (3) Hork E.lements R.liZZ.D agg ?.1.23'.‘2 do men;.ion simu'lat‘i’on Ofl o perf?rmance of seal materials based on laboratory - ot
repository operating conditions; however, long-term and accelerate testing. SCp | PN
laggratory and field testing are not addressed in the SCR. These . d“ wil\ W R < ‘. ‘. '

doctasatakim.

concerns should be addressed at an early date.”
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A - Agpree

t. - Requires Further Clarification
n  llisagree
i Progranmatic Impact

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

- REPOSITORY DESIGN

(FROM APPENDICES B AND C OF THE -DSCA)

l

K BWIpP '
REFLRENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS . DISPOSITION AHIP COMMENTS
Sec. 6.3.3 | "The effects of reinforcements, such as shaft liners, on long- A SCP Section 10.8 will be modified to reflect that
p. H-8 term sealing are not addressed adeqiately in the SCR (e.g., will current plans call for the removal of the shaft
Para. 1 production shaft liners be removed?). The design and use of liner in the area where bulkhead seal mre to be
Item (4) reinforcement such as shaft liners require assessment from the emplaced. WWQQ orean ,
standpoint of long-term sealing. If left in place, liners may \‘9_
deteriorats and bg preferential pathways for nuclide os wedl o LSwwe M,W 0’\ witl
migration. ‘»e GVM bof 7| F _'_ tn \IIW %
$ec. 6.3.4 | Additional study of waste retrieval is needed to provide confidence A A paragraph will be adJed to Section 10.7.3 of
p. 6-8 that waste retrieval can be accomplished and to ensure that design the SCP identifying current plans for engineering
Para, 2, 3 | features to facilitate retrieval are incorporated. This study studies in FY 1983 and 1984 to investigate alternate
-+ | 1s also needed to define any development or demonstration waste retrieval methods and equipment. These
testing that may be warranted. studies will also identify requirements for demon-
stration testing of retrieval operations under .
l)Q}L' simulated repository conditions. Design data from
Rjie wi ’I support tha 'Hcenseﬁap lica on
l‘;{MOuﬂ‘
. ‘UC, ok
“In summary, the staff finds the vagueness in the test plans and A paragraph will be added to Section 10.1.1 of the

Sec. 6.3.5
p. 6-12
Para. 3

the lack of details for the in situ tests, tight schedules, and

the apparent conditional commitments to execute the tests make

the evaluation of the proposed site characterization plan difficult.
Lack of plans for a full-scale room excavation to demonstrate the
stability of repository openings during the Phase II testing is

a weaknesq of the proposed site characterization program at the

BHIP. " NRL - o
Coghudt Dusgr Regort” et by 1. 10

> >
n n
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SCP stating that results from in situ tests which
serve to characterize the site will be input to
the design in time to support the license
application. A reference will be made to -
Chapter 17 of the SCP for in situ testing details
and plans.

Wit be foomnl A L wBC wpom clemas
‘1’ |




WRC (oot) Hdesind 81 Contrsnts sr

WW%? ;%fcﬂmwfw”,?z/
an” Tebler 1 ond 3. Heo W Lozl

. Cslianery 2 7 w//ﬁﬁaﬁf«%ﬂ/
MWM@W/7M ,ééﬂf//’

D0 ad - wpe (. Cawé)

BWV1P. WA WWZ

M&W%ﬂﬁ/ﬂww

BWIP W @% 20

W ’Vﬁe([’%/%ﬁ/@j /a/ Jo
&da?ue, otk e 5//’///‘9 CoperrtenZd -

//éC’—[W//a@/ Vel Zorce .7te

. o
&wu/f-’f[w/ 4’%774 /& ALt L )'/ccéﬁéfa-.‘y,% 2
LomebolE Grdl dblegrr CaifFri z.m"&cé,{/;a el D AE.
él@af gn Cf/uﬁa( cvtlp 2wt 2Tl ht @D




e 6‘71 %W M’“’?’f/gwlp
M 7 m? LaXEL: v 754«7’/' o//mom//

e MMW/&/

' WM/’“W@W%? W

764&, Z WW

At & fﬂz«/d i&%

™.




A - Mpree

€ - Reguires Further Clarification

DlSPOSITlONS ‘AND RESPONSES TO NRC COMMENTS
(from Chapters 1 through 11 of the DSCA)

N - Bisagree

X - Programmatic Impact

WASTE PACKAGE

1TEN ' auIp
RLFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BYIP COMMENTS
Chap. 11
p. 11-13 Develop and implement a reliability program to demonstrate , . A,/ﬁ( X | Develonment of enqineering design and re}{iahil
Ttem 1 satisfaction of NRC performance criteria. ' analysis plan for waste package is underway. Y, scussions
% MW with NRC reqarding tgne program :)tgzé envision wet¥drbe- W
oM Apla. €A
Lovg Yo qw?uww M i S = oy BB Ul
_ “o .ML ceate, q»aux.&u&u v pananis .
Chap. 11 | Complete an engfneering analysis ofdgﬁilure modes for the 1ife A}x The present BUIP engineering analysis plan does not.
p. 11-14 | history of the waste package and estimate their contribution account for all failure modes nor does it esti-
Item 2 towards, failure to satisfy system performance criteria.n. . ./ |mate their confributjon towardsifailures of the waste
W 2V ) NML«/? naligatra. ,Jn.?‘d package. he will be considered.
A-considerable-effort—tspratmed Tor the tydrothermal
) . tosting,—the results—of-which-address—how-md-whemrthe
water_reaches—the—eantster—through—thetackf i1,
. {estimatos-of-canister—HfeamdTetEase vatesIrom the
waste—package-back £ H-—This—wil-be-diseuised-in-the
est-Plan-and will_be_refarenced—hrthe
JECR T el a3 L g ey 27 AT
an ﬂfﬁ%—&d Ldan Fre PP o podeard. ([
et ? Vieo £25Epluns BE 2ach ) Fhoos- leals To
Chap. 11 | The NRC suggests that pitting corrosion is a very éikely cause A In th€ present draft of the BWIP Barrier Materials
p. 11-14 | for low carbon steel container fatlure. effect of Test Plan, preferent1a1 corrosive attack of carbon
Item 3 pitting corrosionson the integrity of the carbon steel container steel §s covered in greater detail than in the SCR.

should be discusfed in greater detail and plans for future
evaluation of pjtting corresion provided.

ot 1

29

The susceptibility, rate, mechanisms, effect of
groundwater composition, backfill material, and gamma

radiation will be measured on pitting.~The SCP will
include additijonal material and apprgpriately ref-
erence the Barriers Material lan.

yall : ) |
provtey '

e ot
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A - Ayrvee

C - Requires Further Clarification

DISPOSITIONS AND RESPONSES TO MRC COMMENTS

D - Disagree

X - Programmatic Impact

WASTE PACKAGE

(from Chapters 1 through 11 of the DSCA)

ITEM
REFERENCE

STATEMENT dF ITEM - COMMENTS CODE/REMARKS

BHIP
DISPOSITION

BWIP COMMENTS

Chap. 11
p. 11-14
Item 4

Chap. 11
p. 11-14
Item 5

Chap. 1
po ‘]"‘4
Item 6

Chap. 11
p. 11-14
Item 7

groundwater residence timelon waste form degradation and on
transpor ould be disc This is a key Ta

" Ydetermining whether radionuclide release will be limited by leach
rate or by solubility concentrations. ~—

The possible effect of microbes on canister integrity, backfill
stability, and transport of radionuclides should be discussed and
plans for evaluating microbial effects on corrosion and backfill

stability proyided.

The details of plans fo collect data to determine the effect of

P ——

—

Insufficient details of plans to investigate transport properties
of candidate packing material, particularly under hydrothermal
conditions and in the presence of a radiation field are presented

in SCR,

Insufficfent details of plans to determine changes in waste form
properties such as devitrification, phase separation, radiation

effects, etc.

A)x

30

P

ab,.gén. bitcorne &beclﬁdﬂu~zalJ¥Fis

Since microbial activity may affect pH and Eh, the cor-

rosion behavior of carbon steel and behavior of backfill
material may be adversely affected 1f microbes can sur-
vive thelthermal and radiation fields near the waste
package, These studies are discussed in the Barrier
Materials Test Plan. These effects will be measure

found significant under expected repository conditions
and if successful test techniques can be developed.

s £
[ ]

These kinds of tests are planned for the flow-
throuch autoclaves and are described in the Barrier

Materials Test Plan.mThey will be referenced in

This 1tem is incorrectly referenced in the SCA; should
refer to 7.3.3.3.1. Radionuclide transport data needs
and testing techniques for backfill are detailed in the
Barrier Materials Test Plan. Development of Soret
diffusion coefficients is not planned because of the
estimated low thermal gradient across the backfill com-
ponent of the waste package.-\Additional information
will be sunmarized in the SCP. lisy . sl xtta ar.
Lo, VArna o c’S'W'
y a_tteorl, A’&)M"’J,‘,_
A 14rqe part of the waste package materials studies
encompass the work to define the behavior of
borosilicate qlass and spent fuel under hydrothermal
conditions expected in the basalt repository. These
tests are detailed in the Barrier Materials Test Plan
and cover the use of simulated, tracer-doped, and
fully radioactive waste forms in the presence of waste

package components and basalt.s They will be referenced

. (»‘-MQ .,.y.u’ (n-adnhu.a.u:ﬂ-, e. W-’& "& Sa«
slaee clirnnry.

oL-u13 codaams '
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DISPOSITIONS AND RESPONSES TO NRC COMMENIS

A - Ayree
€ - Requires Further Clarification (from Chapters 1 throu'gh 11 of the DSCA)
D - Disayree
X - Progranmatic Impact HASTE PACKAGE
ITEM . , BWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION OWIP COMMENTS
Chap. .11 | No plans to collect data to estimate rate of flow of water through A A No specific reference to this subject was found on
p. 11-14 a failed container were presented in the SCR. (Wadea recke. the referenced appendices P and R, However, the
Item 8 subject of water flow through breached borosilicate
alass process containers and fuel cladding is being
considered by the BWIP. Experimentally it
appears that, due to the low flow rates expected in the
repository and through the backfill, quantitative and
meanipaful data may be difficult to obtain. Planning
for such testing is awaiting further analysis and,
if feasible, will be incorporated in the Barrier
Materials Test Plan The status of planning will be
covered in the SCP, U:og Wf
Chap. 11 | The detafls of plahs‘to.predict changes in environment surrounding }( A- X The hydrothermal test equipment to be used by the
- p. 11-14 | the waste package should be expanded. Thése ‘data are basic to the b BHIP permits sampling of test solutions for analysis
Item 9 evaluation of barrier components performance and radionuclide durinthhe test runs.~ These-test-vessels-are-capable
transport. NMuehnneeal, %m-ﬂ?&ca&u—u of droducing-and- anding the_full rangeof.-test——
Choorical ohtsvBion 2’ tuletl o M gmmeters—sueh-as—-eem
Yo bee LS . ‘ °
e e e
L] ‘.‘
Chap. 11 | Description of a plan to demonstrate that mechanical loading 1s A A waste package ; i Lf
p.. 11-{])5 being properly addressed, M:‘ o tralentlss ) -ang—lys#s.sxlan.wilh bg de:eloaecti a'is ? sgpa:a;: or
Item 1 a,",&i s ,é“,./ subtier plan e Barrier Materials Tes an.
. mﬁg ¢ %’b( 77 3‘ Plans 1 s area will be.summarized in the SCP.
' o aadune. Hhot CAlormieal W
o /um vl | oAl
mw i
‘ oy YAt A /o Mw 9““"‘67.""’(
k)| wut,ég/u-f erreen~tre T -l el

roele on clitil «
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e prwvn x,4.7«7
A - Agree

C - Requires Further Clarification
D - Disagree .
X - Programmatic Impact

WASTE PACKAGE

DISPOSITIONS AND RESPONSES TO NRC COMMENfS
(from Chapters 1 through 11 of the DSCA)

ITEM - . BWIP :
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Chap. 7. " Waste Form Issue: Borosilicate glass questioned as an C, X The BYIP approach has been ta not emphasize Waste
p. 7-9 - - effective release barrier in NWRB, particularly under hydro- Form release, but fate of radionuclides; f.e., no
Sec. 7.3 th co s eq eéTopmen performance required of waste form. All release
' tontingency (alternate) waste form. 5 and containment performance is required of the
canister, backfill and the site. If testing of an
ﬁuwnw abrn.a e W“z‘% ? ﬁc"‘“ alternate waste form were required, testing of the
4rcl, c(—u-ét—'} 3 Anba Vet Ludarwro. { alternate would effectively double the waste-
' m Z 2 é . \garrier-rock interaction work currently underway.
Aeall Zzee .
,.;., Ao 2een
o C
Chote T | 2 4 lredot. A
P71 nacta,
04 /f ,
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A - Agree e e e .,
C - g?quires Further Clarification ngPOS!TIONS AND RESPONSES TO NRC COMMENTS l
D - Disagree rom Chapters 1 through ' 3
X - Programmatic Impact gh 11 of the DSCA) ® Yrernms Lfov Aliscuetion
PERFORMANCE ASSESSMENT ' 1
ITEM ' : BWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 9.3.1 |"The minimum groundwater travel time issue as stated in the SCR is A " IChapter 12, Section 12.1.1, of the SCP will contain
p. 9-7 inconsistent with 10 CFR 60. The SCR states travel times are calcu- a complete and precise restatement of the minimum
Para. 3 lated from "near the repository" rather than from the disturbed zone traveltime criterion. .
to the accessible environment." ‘ < .
Sec. 9.3.3 The_Scﬁ should discuss the exact form of the EPA standard (relative | s 3 ™ The probabilistic nature of 40 CFR 191 deals specifically
p. 9-9 to the total amount of radionuclides potentially releasable to the with the nature of releases (reasonably foreseeaole
Para. ) accessible environment in a 10,000-year period) and present a plan versus unlikely). As yet, the EPA proposed regulation
for demonstrating compliance with it. does not specify an acceptance probability fur determininy
. : compliance with Table 2 values. The BWIP performance
assessment approach will be.to quantify all perfonmance
measurements in a probabilistic framework, ¢.g., cumula~
N tive probability verse? performance measure.
- L] Q¥ »
Sec. 9.3.4 |“"No specific issues have been identified by DOE for the time period A The scope of Chapter 12 in the SCR wus limited tv the ,
p. 9-9 through permanent closure for either operational safety or ratrieva- issues of ‘postclosure’ parformaiice. The revised chapter
Para. 3 bility. The NRC staff believes that greater emphasis or priority in the SCP will uddress preclosure performance issues/plans
should be given to these items to achieve consistency with the and retrievability issues/plans using available infor-
performance objectives of 10 CFR 60." mation. o %
Bec. 9.3.5 |Descriptions in the SCR of the performance assessment approaches and A JAdditional detail on the performance assessment approach
p. 9-9 methods in use or under development appear to be fragmented and 111 be provided in Chapter, 12, Section 12.2, of the
Para. 4 incompletely described. . CP. 0 *\¢.
Kec. 9.3.5 |[The SCR should have included a detailed discussion of how the A A detailed description of the performance assessment
p. 9-11 subsystem models that might be integrated into system models frodels and how they are interfaced will be included in
Para. 1 (SCR Figure 12-3) would be used to address each performance Chapter 12, Section 12.3. e
objective. . _ - -
fec. 9.3.6 |[The NRC staff would like clear and concise locations and descriptions A Detailed definitions will be included in Chapter 12,
;. g-11 of the boundaries used for assessments, i.e., accessible environment, : Secion 12.1, of the SCP. .yve
Dara. 4 disturbed zone, waste package, and engineered barrier system.
bec. 9.3.7 |The methods used for scenario development were not described in A ‘A detailed discussion on scenario analysis will be
b, 9-13° adequate detail in the SCR. jncluded in Chapter 12, Section 12.2, of the SCP.
Para. 3 , _ ' 0.’
33 .




A - Agree
C - Requires
D - Disagree

X - Programmatic Impact

Further Clarification

DISPOSITIONS AND RESPONSES TO NRC COMMENTS
(from Chap 555?0&%“58"395&53&?“ DSCA)

. ITEM BWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 9.3.10{ The NRC staff would 1ike the problem of complete validation, veri- A Technical reports and user's guides are currently beiny
p. 9-14 fication and documentation of pérformance assessment methods to : prepared for the major performance analysis models.
Para. § be addressed. This should include numerical models and computer Documentation for tha PORFLO and MAGNUM 3-D codes will
codes. be issued this fiscal year. Our current plan is to have
all codes documented by the end of FY 1985.
' ' L=
Sec. 9.3.11| The NRC staff is concerned that the assessment process discussed in A Second order uncertainty analysis techniques and fiunte
p. 9-15 the SCR has inadequately identified the types and ranges of data Carlo simulations will be used in assessing the relatiun-
Para. 2 needed to demonstrate compliance with the numerical performance ship between ‘data uncertainty’ and 'predictive uncer-
objectives. The NRC is also concerned that the assessment process tainty.' These techniques will be discussed in
referenced cannot reconcile the successes and failure of site Chapter 12, Section 12.3 of the SCP.
characterization activities that produce this data. ‘ o
34 '




DISPOSITIONS AND RESPONSES TO NRC COMMENTS
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A - Apree
C - Wequires Further Clari fication (from Chapters 1 through 11 of the DSCA)
D - Disagree : . &S \oA
X - Programmatic Impact PERFNRMANCE ASSESSMENT pA\rerne Goax SiBemt=s ’
ITEM BWIP /
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Chap. N Numerical models of groundwater flow reported in the SCR. A On-going activities leading to model validation are
p. 11-3 . aimed at resolving any deficiencies noted is current
Item 8 codes and models. Current defects are recognized; BWIP
| Performance Assessment Plan and related plans and
procedures address this issue.
Chap. 1) The code PORFLO A See NRC reference item p. 11-3, Item 8. User's Guide
p. 11-3 : publication is imminent, and verification/validation
Item 9 of several PORFLO components are in progress.
Chap. 1) The level of confidence in preliminary traveltime caTculations. A Stochastic analysis from The Baseline Report will ve
{p. 11-3 . ’ incorporated into Chapter 5, Section 5.1.8 of the SCP
Item 10 emphasizing on-going efforts.
Chap. 11 [Quantitative sensitivity studies which show the effects of A * Two work elements, S.1.28.C and S.1.40.D-SD, wil) be
p. 11-4 uncertainty in key parameters (e.g. vertical hydraulic conductivity). rewritten to incorporate the use of sensitivity and
Item 1 uncertainty anzlyses to examine their effect on travel-
7 . time calculations.
Chap. 11 |Description of plans to determine the probabilities and consequences A » gg;ks?}?gg?sf'"?i}'ﬁl‘?éw§;2£::'26 ?al&?g;g;tg':ﬁgﬁ'u'
p. 1154_ of natural changes which could affect groundwater flow. ‘current work on the identification and characterization
Item . of disruptive scenarios. Both natural and man made
. events will be reviewed. : ,
' . Work elements, S.1.41.0, S.1.44.0, S.1.45.D, S.1.46.D
Chap. N Description of plans to determine the probabilities and consequences A * ’ ’ ’ b Mt
p. 11-4 of human-induced changes (excluding repository - induced changes) - and 5.1.48.0, will be rewritten_to.incqrporate the :
ltem 3 that could affect aroundwater )ow current work on the identification and characterization
9 . of disruptive scenarfos. Both natural and man made.
) events will be reviewed.
. ‘ Work elements, S.1.41.D, S.1.44.D, S.1.45.D, $.1.46.0
Chap. 11 Description of plans to determine the probabilities and consequences A 2 and 5.1.48.0 .will be ra Uy 3.1.439.U, 9.1.90.0,
. - ¢ .1.48.0, e rewritten to incorporate the .
?ie;‘44 of repository-induced changes that could affect groundwater flow. current work on the identification and characterization
. of disruptivescenarios. Both natural and man made. .

events will be reviewed.




DISPOSITIONS AND RESPONSES TO NRC COMMENTS = 2 ltews an ilsen st

A - Aygrue
C - Reguires Further Clarification (from Chapters 1 through 11 of the DSCA)
D - Disagree ) :
X - Programmatic Inpact PERFORMANCE ASSESSMENT
1TEH ' orsonr? BWIP COMMENTS
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION
Chap. 11 Geochemical inputs to performance assessment models. « A ;Discussion of current plans for integration of source
p. 11-N ' term (very-near-field) and transport models will be
Item 1 added to Chapters 15 and 16 of the SCP.
Chap. 11 Coupling geochemical models to transport models. x A Discussion of current plans for coupling the geochemical
p. 11-1N o and transport models will be addressed in Chapter 15 of
Item 2 the SCP.
Chap. 11 Source term (including contributions by the waste package other 7€ A See NRC reference item p. 11-11, Item 2.
p. 11-1 than radionuclides).
Item 4 .
Chap. N Release scenarios. s A See NRC reference item p.11-11, Item 2.
p. 11-11 ‘
Item 5
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no- iwpee DISPOSITIONS AND RESPONSES TG NRC COMMENTS

g ' :(':;:22 Further Clarification (from Chapters 1" through 11 of the DSCA)

. iy ’

Y. - bvogrammatic Impact QUALITY ASSURANCE

1T _ : BWIp ,

REYLRENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS -

Ch. 10 " .. implementing functional procedures manuals, the BWIP procedures 0 “Fhese—doeumentsrcan.he. made .

p. 16-3 manual, the Data Package Manuals, and other Rockwell manuals and ocens
Ttem (1) documents applicable to the overall QA program should be refer- Pfl

enced and identified ..." . U\ Mo‘uuu&‘b"v Awhs-ba ‘%&Q r\cmp

Ch. 10 The SCR does not present adequate details regarding implementation emefyreefiies 0
p. 10-3 of site characterization plans. Plans should be developed "from D
| [tem (2) identification of general performance objectives and criteria.” IA

Also, "few detailed test plans are referenced in the SCR for any of

the major test programs mentioned.” The planning “"must start by ) o h—{n=tar .

considering EPA and NRC tlzriteria. Additiogally, Ya des::lription of ‘-dc}'uys* D} WT M (Ceess |

the QA program to be applied to each planned test and a discussion °

of the limitations and uncertainty in the data" should be provided. ) db dd ‘I‘"“"w m* ?‘““m ?w"‘“w{

| (M8 e Gk 1) MAM {o tocpg(go wieands, witl
ch. 11 ' ‘ bhe discussed m tha scP.

p. 11-16
Item £ [This item is addressed above under comment to Ch. 10, p. 10-3 (2)].

Item #2 ‘[This item is addressed above under comment to Ch. 10, p. 10-3 (1)].

Item #4 "The effectiveness of the QA program should be addressed in detail. \ z& A ‘JMMW
Revisions to the program which were implemented to increase effec- . tof=tha=S6Ry er&z e o

tiveness should be discussed."

Ch. N Methods for reliability analyses should be identified. Implementa- C, X 1
p. 11-16 tion of the requirements of DOE-RL Order 5700.2 and DOE Order 6430 Jdesign
Item #3 involving design control should be identified and documented. THRAN

o To oas Catdens ;4 e«*—‘%/
heck@y /A-u\ls/ host nock, e-h-,. ’[(m wit he
danhid n the D,
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Note:

BWIP Comments in tables 2 and 3 refer to information and plans
that the NRC staff has not seen. Therefore, NRC cannot fully
evaluate the "BWIP comments" until the information and plans are
made available for analysis and are discussed between NRC and

BWIP.
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
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COMMENT CODES IN NRC DSCA APPENDIX B

Incorrect statement
Mot covered in the SCR
Inadequately covered in the SCR

Unsupported assertion

" Unsupported conclusion

Alternatives not considered

Lack of supporting data

Conflicts with 10 CFR 60
Uncertainty about testing techniques
Uncertainty about analysis methods

Data not representative - biased selection of data

12,
13.
14,
15.
16.
17.
18.
19.
20.
21.

Confidence level too high

Nonconservative approach

Conflicts with previous statement

Incomplete data base

Incorrect or no reference

Outdated reference

Planned analysis insufficient for resolution
No plan presented

Reference inadequate to support statement

Plans presented in insufficient detail to evaluate likely level
of success in a timely manner




A - Agvee PISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
€ - Reguives Further CIariflcation (FROM APPENDICES B AND C OF THE DSCA)
b - Disagree Executive Summary
X - Progranmatic Impact
1TEN BUIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
ES-1 Preliminary tests indicate... favor long-term stability./ 4, 12 A Statement will be modified to more closely reflect the
Para., 2 ‘ . preliminary nature of the data. Additional data will
Item 5 be input into the SCP to(substantiate this statement.
ES-7 The results of the studies ... horizons of the Grande Ronde Basalt./ A Statement will be modified to more closely reflect the
Para. 4 4, 7, 12 -~ "The results to this time have suggested just the preliminary nature of the data. Conditions have not
opposite; Eh would be a particular example.” been fully established in the Grande Ronde. Independent
C simulations of the Grande Ronde environment have been
made and the data will be discussed.
ES-7 At the end of the waste containment period ... relative to release A Statement will be re-written to address all mechanisms
Para. 4 criteria./ 3, 4,6, 7, 11, 12, 13, 15 -- "This statement is much too Tikely to control radionuclide concentrations in the
strong and glosses over the need for site-specific solubility."” groundwater.
ES-8 It was found that ... low oxidation potential (Eh)./ 3, 5, 6, 7, 12, A Statement will be modified to more closely reflect the
Para. 1 15 -- "Basalt water equilibrium has not been demonstrated. The preliminary nature of the data. Eh conditions in the
relationship between DO and redox conditions of the water is not so basalt have not been established. Independent simula-
simple." tions of DO and redox conditions in a basalt environ-
ment have been initiated and the pre]1minary results
will be reported.
ES-8 Under these conditions ... iron oxide existing in the basalt / 3, 4, A Statement will be modified to more closely reflect the
Para. 1 6, 7, 12 preliminary nature of the data. Additional data will
be input into the SCP to substantiate this statement.
ES-8 Under these reducing conditions ... extremely insoluble and thus - A Statement will be re-written to properly qualify the
Para 1. immobile./ 4, 6, 7, 11, 12, 13 -- "Reducing conditions not proven and anticipated radionuclide behavior under reducing

extremely insoluble is a gross overstatement.®

conditions,




DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

A - Agree

C - Requires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)

D - Disagree E -

X - Programmatic Impact xecytive Summary

1TEM : BWIP

REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS

ES-1N High-sorptive properties of basalt ..., americium./ 10, 15 -- A Statement will be re-written and the sorption data used

Para 3 “Modeling assumes “high-sorptive capacity” then the rest may follow. in the modeling will be qualified to more closely reflect

Item 3 therefore, also includes codes 6 and 7 because of 9 and 11." ‘the available data.

ES-11 Soluhility of radionuclides ... proposed technical criteria./ 10, A Statement will be modified to more closely reflect the

Para. 3 16 -- "“Very dependent on model input assumptions and therefore preliminary nature of the data. Additional data will be

Item 1 involves some code 6 and 7 too. Does not prove solubility limits.* input into the SCP to substantiate this modified '

, statement.
ES-12 Radioactive release ... scenarios./ 10, 15 -- “Again assumptions A Statemeﬁt will be re-written to properly qualify this
Item 1 play such a great role that codes 6 and 7 apply in part. Cannot conclusion from the predictive modeling, and the prelimi-
state a fact about an input that is assumed.” nary nature of the input data.

ES-13 A description ... in this report./ 3, 2) A Statement in the executive summary will not be changed.

Para. 2 However, some of the work elements are being modified to
provide more detail and additional work elements are
being added to the project to address NRC concerns. It
should be noted that the level of detail required to
evaluate the 1ikely level of success in a timely manner
is subjective and will be the basis for continued
dialogue with the NRC.

ES-14 The methods to be used ... modeling./ 3, 21 A Statement in the executive summary will not be changed.

Para. 1 : However, additional information will be given on the
methods to be used to obtain the needed data. The level
of detail required to evaluate the likely level of
success in a timely manner is subjective and will be the
basis for continued dialogue with the NRC.




A - Agree DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
C - Requirves Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
D - Disagree , - Executive Summary
X - Prvogranmatic Impact _
LTEN : . BWIP , ' :
REFERENCE . STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION | BWIP COMMENTS
ES-14 Logic diagrams and schedules ... a repository./ 3, 2} A Statement in the executive summary will not be changed.
Para. 2 However, additional detail will be provided on the

logic diagrams and schedules to more easily identify
the interface between activities. The level of detail
required to evaluate the l1ikely level of success in a
timely manner is subjective and will be the basis for
continued dialogue with the NRC.
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DISPOSITIONS AND RESPONSES TO SPECir.ic NRC COMMENTS

A - Apree
C - ud;uires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
D - Disayree CHAPTER 3 /
X - Progranmatic Impact
|
LTEN - BHIP S
REFERCNCE STATEMENT OF 1TEM - COMMENTS CODE/REMARKS DISPOSITION - BHIP COMMENTS ,

- b/ .
Sec. 3.2.1 | “Two slant core holes...through the Umtanum..."/ “This data is not A Data are in Fenix & Scisson, iuc. (19767 und the oorchuic
p.-3.2-1 provided.® files. Existing references will ve udded.
para. 3 ' '

Sec. 3.4.1 | *“Anticlinal ridges of the Yakima folds were avoided...8-kilometer A The statement will be changed to account for

p. 3.4-1 of fset from fold hinge lines..."/1--"This statement does not Yakima Ridge.

para. 2 account for Yakima Ridge." ’

Sec. 3.4.2 | The SCR states that "less than 50 meters are flood deposits; A Figure 3-14 shows the thickness limitation in a yeneralized

p. 3.4-4 ...Pleistocene catastrophic floods."/5--"There is insufficient cross-section. The additional suprabasalt data will

para. 3 data to make this statement.” be added toethe SCP.

Sec. 3.5.4} "It has dintinctly...chemical type."/14--*See Table 6.1 and A | This does not disagree with the previous statement. The

p. 3.5-15 Figure 6.3." statement is correct, but Figure 6-3 requires change to

para. 4 reflect Ti0, for upper portion of Schwana sequence and/or

the upper low Mg flow below the Umtanum. °

Sec. 3.5.4 | "The petrographic characteristics...rate for the entablature.”/16 A The -reference to Wood and Long (1981) and Long und Uthers

p. 3.5-28 . (1980) (SA-67) will be added.

para. 2

Sec. 3.5.4 | The SCR states that “considerable continuity (intraflow structures) A The use of the Umténum flow as an example was inappropriatc

p. 3.5-28 | exists in some flows such as the Umtanum.®/1,5--"Borehole RRL-2 and . |The statement will be revised.cs v tednal

para. 4 others show great lack of continuity in the Umtanum flow." WW cmmm ‘

Sec. 3.5.4 | The SCR states that “At the Emerson Nipple section...has a A The borehole data (e.g., RRL-2, DC-12, DC-15) will be .

p. 3.5-31 thickness of 40 meters."/6--"The thick flow top found in RRL-~2, included in interpretation. The statement "anomalousiy*®

para. 2 DC-12, and DC-15 indicates that this feature is not anomalous." _ thick will be eliminated.

Sec. 3.5.4 | The SCR states that "with additional data from field observations... A The paragraph will be reworded to indicate what level

p. 3.5532 any]given volum? of th: Umﬁangm f}ow could be predicted.“/l-;”wagh of prediction can likely be made. 2 Hrgeciescon.

para. geology as compiex as in the basalts, accurate predictions of this : » 5,¢
kind are very unlikely." ’ 4 - a""‘""""“? Ll




DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

A - A
c - uéazfres Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
D - Disagree CHAPTER 3 J \
X - Programmatic Impact
[TEN BuIe MMENTS
REFERENCE STATEMENT OF ITEM ~ COMMENTS CODE/REMARKS | DISPOSITION BUIP COMMENT
Sec. 3.5.4| Lines 7-11, "The occurrence of the ...host flow itself."/3--"Hydro- _A.fXQ« - | The occurence of fanning columns may be difficult to
p. 3.5-32 geologic implications not adequately covered in Chapter 5 of ‘the - Adentify in vertical cores. However, such zones, if
para. 1 SCR." datected, will be tested hydrologically. Slaut cores
from the surface or horizontal cores from an exploratory
test .facility provide the best opportunity to d Leata
such features. Plans for such hydrologic testing be A<c™r
fncluded in the SCP. et )
Sec. 3.5.4]| Lines 33-36, "These features should...exploratory test facility."/ A The hydrogeologic implications of these features will
p. 3.5-32 3 -~ "Hydrogeologic implications not adequately covered in ' be addressed in the SCP.
para. 3 Chapter 5 of SCR.” _ .
Sec. 3.3.5| Lines 35-39, “A vesicular zone....to be interconnected.”/3-- ' A The current hydrologic testing program consistently
p. 3.5-33 Hydrogeologic implications not adequately covered in Chapter § includes tests across this zone. Chapter 5 will include
para. 5 - | of the SCR" ) . ?vailable dat? and the direction of further tests. Duta
: rom ST-28,will be ncluded in the SCP.
Sec3 g 334 *The total volume...percent.”/7, 10 A Data from ST-28 wﬂ e 1ncluded in the SCP. 1 )
p -
para. 17 (“" “e
Sec. 3.5.4] “The volume of unfilled fractures...percent."/7, 10 , A Recent review of data indicate that reference to "“unfilled’
p. 3.5-33 fractures as a percentage i5,inappropriate; such ,
pard. 1 : _ refere%i?ﬂfwgdelzgted.%ﬁ%‘w St-AB 4T
Sec. 3.5.4| The SCR states "the great majority of fractures...to assess their A he statements will be reworded to jhclude data from
p. 3.5-33 | hydraulic conductivity."/1, 3, 11, 13, 15--"The majority of ST-284 A statement relative to vertical or near vertical
para. 1 fractures are vertical or subvertical so would not be considered. fractfires will be added for clarification.
Hydrogeologic implications not adequately covered in Chapter § . ., .
of the SCR.® . : WW}
Sec. 3.5.4 | The SCR states "additional exploratory drilling will be needed - A The statement will be modified to reflect its basis in the
p. 3.5-33 to confirm this prediction."/3, 12--"The plan for two more vertical . |existing data base. Information from the ES-II will be
para. 2 holes will not yield enough information on fracture filling or added to the data base providing éonfirmation.
distribution of palagonite.” , Ee—po—ott Es-IT @ﬂm .uA—c—U—
Deoe ponclincded oo /LLW /"" i

8 S ﬁP .



PISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

&

A - Ayree
c - quuires Further Clarification (FROM APPENDICES ‘9 EANDBC OF THE DSCA)
D - Disagree CHAPTER 3. , :
X - Programmatic Impact : ' . 2
ITEN - BWIP
REFERENCE STATEMENY OF ITEM - COMMENTS CODE/REMARKS + DISPOSITION BWIP COMMENTS
Sec. 3.5.4| "The interior of the Sentinel Bluffs flow...entablature and A ‘| The statements will be modified to be descriptive only.
p. 3.5-33 colonnade may also exist.*/4, 12, 15 Additional data will be supplied from $T-28.
para. 4 ' - .
Sec. 3.5.4| "This zone occurs...(see Figure 3.22, 3.23, and 3.24)."/3--"Zone is A The refereice to Figure 3-22 will be omitted. The zone
p. 3.5-33 | not shown on diagrams cited." . is illustrated in Figures 3-23 and 3-24 45 a dotted
para. 5 A line, as identified in the legend.
Sec. 3.5.4 | “Fractures in the Middle Sentinel Bluffs flow...such occurrences ‘A Additional data will be added from ST-28.
p. 3.5-35 are very low."/3, 5, 7, 15, 19--"There just isn’'t enough data to
para. | make such a statement.®
Sec. 3.5.5 | “The dominant rock alteration process...(whole paragraph)*/5, 16-- A . Reference to the.results of recent hydrothermal experi-
p. 3.5-38 | “Very loose reasoning is uséd. In particular equilibrium among ments will be made. ( b, s'ci_’jm :
para. 2 basalt glass/fracture filling/groundwater is not proven'and effects
of a thermal pulse are not considered,*® '
Sec. 3.5.6 | The general stratigraphic setting...lithologic. factors...location!/ A | The general stratigraphy is well known; however, « state-
p. 3.5-39 5, 12, 15, 16-~"Knowledge of distribution of (a) flow tcps and flow Iment that the intraflow and interbed characteristics ore
para. 2 top mineralogy, (b) interbeds and interbed mineralogy, and (c) not as well understood witl ba~included. LeZ4 /u-qdc/
: mesostasis in basalt not well understood.® . /A. ' -
Sec. 3.5.6 | Additional detailed...candidate repository horizons.../2} A Plans will be included for additional host flow character-cj:w
p. 3.5-39 ization and data will be added from ST-28. sq”
para. 2 ‘ h
| Sec. 3.6.6 | “Remote sensing studies...are summarized."/3, 7-~"No‘maps are A uBecause of the volume of maps, it j c%%nagt%ﬁ- 1, 51;0'
p. 3.6-20 provided." ' include them in the SCP JM m ,
para. 4 @Hﬂdependeu-mm@.’q?mmm %
Sec. 3.7.2 | The SCR states that ”O(rerall. the fold and strain...predicted | A rAlternative;,lwﬂ_l be discussed in the SCP. |
p. 3.7-2 in the mechanical model."/6, 11 ol N ‘
para. 1 O~ trinbicatey

o



DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

Sec. 3.7.2,
p. 3.7-1/

pariLJ;/’

Sec. 3.7.2
p- 3:7-8 ‘
para. 3

Sec. 3.7.2
pc 30 7-'7
para. 4

' Sec. 3.7.2
po 3‘ 7-]8
para. 5

Sec. 3.7.2
p. 3.7-19
para. 4

..they are

’Thg SCR statas that *since the s s cut depo
assymed $6 be\late uates:igi,dﬁgfsg 7--%The SCR
present/any justification\for this statement.®

Location of the Silver Dollar fault on Figure 3-48/“The Silver
Dollar fault is incorrectly located on Figure 3-48."

The SCR states “"small fault zones a few centimeters...faken from
many core holes."/7, 15--"Which core holes and at What intervals?”

The SCR states that "these structures have been interpreted as
part of a wrench-fault system."/7

The SCR states "structural analyses at five locations...along any
one anticline and between different anticlines."/11 - .

A - Agree
¢ - ki:quires Further Clarification (FROM [\PPENDICESA) lm? C OF THE DSCA) |
- CHAPTER 3 .
D - Disagree j
X - Progrannatic Impact
| TEH ‘ pust BHIP COMMENTS

. REFERCNCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION |, = Y sl | -
Sec. 3.7.2 | Lines 46-48, "Planned studies...in basalt."/3--"Not adequately A }ﬁéectouic brecciafsg y will be described in Chapter 13.
p. 3.7-4 covered in Chapter 13 of the SCR.” Tectonic breccia zones will be hydrologically tested
para. 4 ' nd the program will ge described in Chapter 13-t ZA«

No additiona)l work necessary to justify dating of
Quaternary depositsy, SCR only stmmarizes/work by pbeil
and Bentley (1981). \Additiopal ihformation is| in
Campball and Hentley \(1981)/and in Bepfley an hers§.
(1980) to demofstrate the qrigin of the/featu

The location of the Silver Dollar fault is taken from ST-4
which was taken from the original mapping by Goff. The
text of the SCR is incorrect, and will be changed to
designate the fault location as the north limb of the
Yakima Ridge structure.

The SCR sunmarizes the discussion of Hoak (1981) in ST-14.
The data are-given in TabTe 6-2[of ST-14. The discussion

to express the evidence, which is largely the geometry
| f faults ang. faultffo]d yejationships. %Jn@z{{eﬂ

' , of
future~studies—they-envision-
' ,;gf;£2:4>7L, '2;'6212Z§5t/4c¢ziﬁffv<v Aot

is on pages 6-1 to 6-8 of ST-14.éQ§g ¢, table and
disgu;s:gn pages in ST-14 will beddded to SCR on
po CX And .

he evidence for wrench fault interpretation is given in

Swanson and others (1979) and in Andersoncé}§83). An addi-
tional sentence will be inserted in the SCA¥on p. 3.7-18

he SCR restates‘the conclusions of Price (1982).




A - Ayree i DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

C - Requires Further Clarification (FROM APPENDICES B AND € OF THE DSCA)
D - Disagree CHAPTER 3 D s
X - Progranmatic Impact : : |
FIER . BMIP . |
REFERCNCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION ! BHIP COMMENTS

The observed faulting is related to folding. Additional

Sec. 3.7.2 | The SCR states that "the strain is interpreted to be related to e o
p. 3.7-19 the folding process."/12, 15 , information will be required to test the hypothesis which
para. 4 : /g} was raised later in the WPPSS hearings as to whether the
. folding is a shallow manifestation of deep seated thrust-
ing along imbricate thrust plates that slip along a
decollement. Clarification—is—needed—from-H
| the ext .

Sec. 3.7.2 | The SCR states “"because of the large number of boreholes...which A Structure contour maps of deeper horizons were constructed
p. 3.7-26 have been penetrated by a few boreholes.”/"There 1s 1little justifi- using data from boreholes that penetrated those horizons.
para. 4 cation in presenting a geologic map based on top-of-rock data." _ The top-of-basalt datum was used only to add minor details

-

in preparatiop of structure contour maps. A

GBS S Y S
ome clarification will be added to the SCP, pe
para. 3, as to how the structure contour maps of deeper

horizons were prepareds These maps will be updated as
data from new boreholesiare ggl}ected. 1

Sec. 3,7.2 | Lines 1-5, “Based on data...in Figure 3-52."/3--"The hydrogeologic 0 %~ |MHorst-case assumptions were made in interpreting geo-

p. 3.7-28 significance of these potential boundaries was inadequately physical anomalies as structures. These interpretations
para. 1 addressed in Chapter 5 and 13 of the SCR." . are being modified with collection of additional data.
Additional interpretation of existing and new data will
foljow. 4 Lo : sl bt
dre oy s
Lines 32-33, "Future studies will...(Chapter 13)."/3--"Not A A study of tectonic %Ehcfﬁs»igzburrently urider way, Sher e 13
adequately covered in Chapter 13 of the SCR.® T?e glan of jnvestigation wi?] be added to Chapter 13
, of the SCP. m.,(,&ga‘-,éwu-u . . . b Moy
. o W'IW/{WW‘ALr
Sec. 3.7.2 | The SCR states that “the pattern of joints described above...found A Clarification of spe s in the SCR wit¥
p. 3.7-31 in the Cold Creek Syncline."/6, 14--"DOE has stated that tectonic 4-be-added-to—the-SCR,. ,
para. 4 breccia is found in every borehole in the Cold Creek Syncline that
penetrates the Umtanum flow.” —

N
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DlSPOSlTIOHS AND RESPONSES TO SPECIFIC NRC COMMENTS

‘ A - Apree
C - Reyuires Further Clarification (FROM APPENDICES B AND C OF THE DSCA) ) |
1 - Uisagree ) CHAPTER 3 b
X - Progranmatic Impact ’
1VEN : r BWIP :
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS . DISPOSITION _ BUIP COMMENTS
Sec. 3.7.2 | The SCR sta:$s “the preiencslgf mioc$?e basalt...slow enough to czi-/? (The SCR summar;zes (briefly) the work of E. Price (1982).
p. 3.7-32 | permit ductile deformation. i RHO-BHI-SA-138 .ci¢£44dﬁiﬁ?az) azkuzgauuzfzaf:::
para. 3 T MW,/»W Lol gz‘L'('L of
Sec. 3.7.3 | The SCR states that "activity in the region since 1979..;probably cﬂr[}- e largest and most frequent earthquakes since 1979-have
p. 3.7-35 was related to eruptive activity."/11--"As shown in University of been southern Cascades. Two M > 5 and—four M > 4
para, 3 Washington publications, there was a great deal of microseismic earthquakes have ‘re his—perTEET'n?he largest,
activity in and adjacent to the Pasco Basin., This statement the M= 5.5 Elk L quake OCCu m-NNWof
does not indicate this fact.*® Mt. St. . This paragraph accurately reflects the
rence of large earthquakes since the M = 5.5 event
is the largest in the region since 19_22. >,
T icity of the Columbia PZateau and Pasco =3
are describe th y one paragraph
after the refereneed—paragraph. city of the
R escribed in detail in a later section (377
p. 3.7-54).
Sec. 3.7.3 | The SCR states "the Columbia Plateau is an area of low seismicity. A Microseismicity is not part of the historical seismicity
p. 3.7-35 |.Historic earthquakes...and have been small."/11--"The Pasco Basin and is discussed in conjunction with instrumental
para. 5 and adjacent areas show a great deal of microseismic activity." seismicity. . :
Moderate historical seismicity is considered by BWIP to
represent Modified Mercalli Intensity V-VII earthquakes.
Thus, the historic events listed in Table 3-10 are all
moderate. Algersmissen's 1969 seismic risk map depicts
all of Eastern Washington as “"moderate.”
The word "lTow"” will be changed to "moderate” in the
referenced statement to reflect the occurrence of many
"moderate" events shown in Figure 3-54. Table 3-10
will also reflect these changes.

12




A - Apree

¢ - Requires Further Clarification
D - Disagree

PISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

(FROM APPENDICES B AND C OF THE DSCA)

e
kﬁtf%
Q.
Euith
el
e

A - Programmatic Impact CHAPTER 3
1TEM : BWIP .
REFERENCE | STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS

Seg. 3.7.37 Figurps 3-54 and 3-55/11--"Miqroearth esN\are not showq, giving C]Lz’/ Figure 3-54 shows all historical earthqu =-MMI > IV,

p.:3.7-36 an unrealistic yiéw of seismici@x’in’%he Pascn Bas Since micro-earthquakes are not us felt, they are

and 3,7.42 R\\—‘/////y not uniformly representative e regional seismicity.

4 Even—at—theM ‘hé concentration of seismicity

around early popu %ﬁh centers is apparent. This figure
is consider be representative of the historical
seig/jné since 1969.
Figure 3-55 shows all instrumental earthquakes M > 3. 0.
These are classified as “earthquakes.® Hicro-ear:hquakes
are icro-earthquakes_have-miot been uniformly
located since 19 stimated magnitude threshold
for location of_,llfearthquakeS‘ia-a ut M = 3, showing
events above-tfie location threshold is ay to
shop-the representative seismicity of a region rather
than the extent of seismograph networks.

Sec. 3.7.3 | Figure 3-56/11--"Not all microearthquakes are shown. Does not A FHK+4n¢en%—was—toése4eet—ear%hquakeSAtheh~weré-ue++v =0

p. 3.7-43 indicate what years are covered." Hlocated-to-determine—any—eorrelations—with-geologic

Fig. 3.56 - ~structure W
in-t }}‘_ 04-— .ca&,l_, e ?

Sec. 3.7.3 | The SCR states that "the permebaility effects of swarms...single A K’com 1e§e data baseAan? suppoﬁ?ﬁng data are being %7—J>/‘

p. 3.7-52 large magnitude earthquake."/5, 6, 7, 13, 15--"A number of swarms .{collected at BWIP and will be outlined in the Seismic 4¢ .

para. 4 occurring near the repository over time could have a very Surveillance Test Plan to be referenced in the SCP. % &% 2~

significant efféect on the repository and isolation."” Additional information on this subject regarding the

potential effect of swarms as an initiating disruptive
event will be included in the SCP.

Sec. 3.7.3 | "An event of this size was assumed...or unmapped faults."/"This is A The entire sentence will be deleted.

p. 3.7-53 not the NRC staff position. A swarm type earthquake was assumed

para. 4 to occur at a hypocentra] distance of 3 to § k from site (NNP-Z) "

13




A Aqgree

C - Requires Further Clarification

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

(FROM APPENDICES B AND C OF THE DSCA)

I - Disagree Chapter 3
X - Progranmatic Impact
1TEH awip
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION ~BYIP COMMENTS
Sec. 3.5.7 |The SCR states “breliminary interpretations indicate that the site ,Cl S The statement is qualified and notgigg_has.been_found-
p. 3.7-57 meets the criteria for tectonic stability.”/15--"This conclusion, o date that is—interpretedito-havd_a high potential
para. 1 even {f preliminary, is based on insufficient data.” of disqualifying-the site, |Clarification ~ 13 needed—
regarding"the extent of the|program NRC envisions in this
;:ea. zoa%mt.449~<4bf éff Zo C. g lel
Sec. 3.8.1 | The SCR states that, “the frequency, areal distribution...relieved A Merosarthquakes—d ot—appear—te—a%#gn-%n-a—ﬂwuwuﬂh-
p. 3.8-1 as earthquakes along geologically mapped faults. Therefore, suggestive~of-unmapped-fauttss—nor—do—theyappear to—
para. 5 stress may be relieved in part aseismically."/6--"Stress relief align-aleng-mapped-faults. Earthquakes, however small,
resulting in microearthquakes is probably along nonmapped faults.® indicate fracturing of rock or slip on existing fractures.
' o Lee M—(—WM— Ser
The installation of borehole network may help delineate
any causative structures. Present plans for gathering
and processing earthquake data is addressed in the Seismic
Surveillance Test Plan and should address this concern.
This plan will be referenced in the SCP.
Sec. 3.8.1 |“These results indicate...criteria for tectonic stability."/5, 6, A Same comment as above (3.7-57).
p. 3.8-2 7, 13, 15--"This conclusion 1s very premature,"
para. 1}
Sec. 3.8.2 |The SCR states that “Davis (1981) postulated that...deformation A Davis revised his position in September 1982 after that
p. 3.8-3 as the folds begin to lock up.*/17--~"Davis no longer holds this section of the SCR had been completed. Clarification
para. 4 view." will be added to Chapter 3 of the SCP. The statement will
be revised,
Sec. 3.8.2 |Price (1982) showed that the basalts...reasonable for the Yakima 1J>r4F: Other hypotheses for Yakima fold development are-paessible
p. 3.8-5 fold system./11, 12 /4, | -
para. 4

14
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

A - Ajree
C - Requires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
D - Disagree Chapter 3
X - Proyrammatic Inpact : !
IVEM ' : BWIP '
REFERCMCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec, 3.8.2 | The SCR states "According to this model...buttress in the sub-basalt QZ>»F~’ Statement will be revised. The statement was intended
p. 3.8-5 basement."/5 : v IQL to indicate that the experiment shows one way of
para. 5 - producing Yakima-1ike folds. ‘
1 '
Clarificagiqn is needed regacding the—HRC's pasitjon
a:&;gg}hé;;gtggg required” to| develop and 1 sﬁ;méﬁhaﬂ1bal
m for Yakima fold-develo t.
Sec. 3.9.2 | "Economic evaluation of mineral resources...is considered too A Groundwater resources are discussed in Chapter § of
p. 3.9-3 costly to remove.*/"No mention is made of groundwater or of present the SCR. .
para. 1 exploration activity near the Pasco Basin for hydrocarbons."
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The exploration for hydrocarbons beneath plateau is
ongoing and no information is available from oil
companies doing exploratory driliing. Public releases
indicate that commercial quantities of gas have not
been found.

A brief discussion based on recent 1imited available
data and information on drilling activities will be
added to the SCP,




below the average. The second paragraph on this page confirms the

suspicion that extremely optimistic (high) strength values have been
used for the conceptual design, even though the third paragraph
mitigates this somewhat, This aspect should be analyzed in the
exploratory shaft.'
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A - Apree DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
. - Requires Further Clarification (FROM APPENDICES 8 AND C OF THE DSCA)
I - Disagree
A= Programmatic Impact CHAPTER 4
i . DHIP '
KEERHCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BHIP COMMENTS
Sec. 4.0 “There is a limit to the applicability of the near-surface data.. A The text will be expanded to include site-specific
p. 1.0-1 such as stress levels." /19 --"Site-specific differences are differences in Section 4.0 of the SCP.
Para. 4 considerably more extensive than stress levels, and include
lithology (possible structure), in situ temperature, geological
history, water pressure, temperature, chemistry, lateral confine-
ment.*
Sec. 4.1.2 | Strength parameters given in Tables 4-1 and 4-2. /19 --"Specifica- A Confining pressure ranges will be specified in Tables 4-1
p4.1-2 tion of a cohesion and angle of internal friction for rock material and 4-2 and the basic assumption behind the Coulomb
Table 4-1; | strength implies a linear relation between shear strength and Failure criterion will be included.
p. 4.1-3 confining pressure, whereas the relation is generally considered
Table 4-2 | to be curvilinear. The values are appropriate to a particular
range of confining pressures and this should be indicated."
Sec. 4.1.3 | "A comparison of the basalt ... except for the shear strength para- A Tables 4-2 (a), (b), and (c)wi1l be completely updated using
p. 4.1-7 meters." /4 --"Comparison of lab results for Umtanum (Table 4-2) witH test results obtained from RRL cores. Appropriate
Para. 1 design assumptions (Table 4-1) in terms of comparison of cohesion conclusions will be drawn and included in Section 4.1.3
intercepts and friction angles is somewhat meaningless. Both sets of] ofi the SCP.
strength parameters are approximately consistent with an unconfined
compressive strength of 200 MPa, and triaxial compressive strengths
differ by only 10%2-15% up to confining pressures of 10 MPa. There-
fore, for stress zones of interest to design and for all practical
purposes, the two strength relations are very similar."
Sec. 4.1.3 | "of significance is ... uniaxial and triaxial.” /3 --"The consider- A The final detailed design will be based on the tunnel
p. 4.1-7 able scatter in the strength data suggests that design should take stability criteria to be obtained from the Exploratory
Para 1 this into account, e.g., by using a design strength significantly Shaft Test. A conservative approach will be taken in

the upgraded conceptual design with regand to strength
values, It should be noted that laboratory measured
strength values will be used to estimate the rock

mass strength along with geomechanics logging data for
use in the upgraded conceptual design. In addition, data
to be obtained from the ES test will be utilized to
ascertain soundness of the approach. This plan will be
further elaborated in Section 4.1.3 of the SCP,




4

(i.e., jointed block) test results. Their usefulness must, there-
fore, be called into question even as an index test. Although tests
were carried out in horizontal holes, there is no discussion of
whether it was possible to discern any significant difference
between the horizontal and vertical modulus values. Within the
horizontal plane, modulus values are inferred to be isotropic. It
might be inferred that for a rock mass with predominant subvertical
structure, the horizontal modulus would be less than the vertical
modulus, but there is little discussion of this."

V7

- Meprea DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
‘“ ﬁ?quires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
] saqree ”
£ Peagranmatic Impact CHAPTER 4
itk Buip .
ki 11 RENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BHIP COMMENTS
"
Sec, 4.2.1 | At such a scale ... rock fabric itself.” /3, 19 -- The statement A The statement will be&;evised to include the relative
p. 1.2-1 .| that discontinuities rather than intact rock control rock mass importance of rock material strength. The clarification
Para. behavior is too general, and is, in fact, inconsistent with the of the design approach'with regard to rock material
design approach presented in Chapter 10, where rock material strengthwill be made in Chapter 10 of the SCP.
strengths are referenced for comparison with the thermo-mechanical ' ‘ )
stresses. Either discontinuity or rock material strength may domi-
nate rock mass behavior, e.g., discontinuities under low stress
conditions, intact material under high stress conditions with
favorably oriented structure, but generally both contribute to
behavioral response. "
Sec. 4.2.1 | "°Strength" » : A Bullets will be revised to more accurately reflect the
p. 4.2-1 "opeformability® /3 -- Both bullets are extremely narrow in scope. complexity of the constitutive behavior of basalt in
Para. 2 While acceptable for preliminary design, it must be recognized that Section 4.2.1.
a realistic description of rock mass strength and deformability is
likely to require more comprehensive, complete (e.g., nonlinear
time-dependent) material models."
Sec. 4.2.2 | "A total of 75 Goodman-Jack ... platen orientations." /9, 10 - The A Limitations of the test method discussed on page 4.2-2
p. 4.2-2 Goodman-Jack modulus values are very low in comparison with both regarding platen orientation will be clarified to
smaller scale (i.e., laboratory) test results and larger scale reflect the fact that Goodman-Jack results showed no

significant difference between directions parallel and

perpendicular to columnar structure.

BWIP do add disaussion on low velues

from {tists.




Tapree

. Nequires Further Clarification
it Insagree

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

(FROM APPENDICES B AND C OF THE DSCA)

- Pvogranmatic Impact CHAPTER 4
i BHIP o
2111 KkEHCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
vec. 4.2.3 [ "The pressure in the flat jacks ... perpendicular to the tunnel."/ A The information regarding stress distribution around the
p. 4.2-5 9, 10 --"The theoretical basis for using borehole stressmeters to opening was obtained as a by-product of the single slot
Para. 4 infer cancellation stresses is shaky. The procedure outlined for test. In the ES, overcoring tests will be conducted to
establishing the stress distribution in the tunnel sidewall is not obtain information on stress redistribution around the
very practical; other methods should be considered." opening. Further details regarding the test method will
be included in the Exploratory Shaft Test Plan and Chapter17
of the SCP. v
Sec. 4.2.3 | "Although the relaxation technique ... method of stress determina- | A Field test results obtained from the NSTF revealed serious
p. 4.2-9 tion." /9 --"Do not agree with comments regarding superiority of the short comings of point measurement techniques for stress
Para. 1 flat-jack over borehole inclusion and other techniques as a stress determination in a closely jointed rock mass. Detailed
measuring procedure, information on the NSTF test can be found elsewhere¥*, and
. & \ky will be referenced in the SCP. Brief statements on the
o relative merits and short-comings of borehole methods and
'3“45& flat jack methods! will be included in the SCP to avoid
C%w}h”gh potential disagreements.
Sec. 4.2.4 | "The tests res)ilts obtained ... block test results.” /9 --"Test The BWIP plans to conduct a series of field tests to
p. 4.2-11 |results of the\modified Goodman-Jack are reported. Both yield establish the relationship between the borehole jacking
Para. 1 lower values than that of single-slot flat jack in the jointed test and the flat jack test. If the borehole jacking tests

block at the NSTF. Can any correlation be established between -
borehole jack tests and flat jack tests? If not, what is the
purpose of using them again at the repository horizen? "

18

cannot be validated, this method will not be condutted at
the repository horizon. HNo further clarification'is
deemed necessary at this point.

& &lscauim on Tut MM velidalson
wit he provded in the SCP-
**In Situ Stress Measuremen; in a Jdinted Basalt: The

Suitahitity of Five Overcoring Techniques," E. C, Gregory,
T. A. Rundal, W. M. McCabe, K. Kim, RHO-BWI-SA-262 P.
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t.  itequires Further Clarification
li - Disagree
< I'voyranmatic Impact

CHAPTER 4

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
: (FROM APPENDICES B AND C OF THE DSCA)

.

1LH
kb 1 RLHCE

STATEMENT OF ITEM - COMMENTS CODE/REMARKS

BWIP
DISPOSITION

f

/ BWIP COMMENTS

Sec. 4.2
p. 4.2-Y2

Sec. 4.3.2
p. 4.3-2 .
Para. 5

Sec. 4.3.3
p. 4.3-3
Para, 2

Sec. 4.4.3
p. 4.4-4

‘Para. 4

Item 3

“Tests available to determine ... and field seismic tests.*/

3 --"Sonic velocity data from laboratory tests and borehole geophy-
sical logs usually can be related to static values, and an estimate
of the in situ elastic modulus obtained. This method should be
investigated along with other tests that are available to determine
the modulus of elasticity of rock masses."”

-

,“Most fractures had ... and contained secondary minerals.” /3 --
"It is stated that core logging has revealed that most of the joints
are Tilled with secondary minerals and are less than 0.5 mm thick.
Have the effects of secondary minerals on the frictional properties
of joints been thoroughly analyzed?"

"The samples were initially subjected to ... was again observed."/
3 ~-"The stage testing technique did not permit assessment of
resfdual friction angles. The peak values show considerable scatter
and a description of the corresponding joint roughness in each case
would be useful. In addition, no joint stiffness values are

reported.” E . ! ;

"Results indicate that the friction angle...This trend seemed to be
affected...However, the use of a single sample ... with additional
loading cycles." /14 --"Most tests show a decreasing joint coeffi-
cient of friction, suggesting a non-linear (rather than linear, as
on page 4.2-1) strength criterion. (Polishing influence is possible
but does:ggagseem unlikely in triaxial testing.)"

"The influence of '.. understood. Laboratory tests ... this
relationship.” /3 --"In addition, the effect of moisture on the
thermal properties must be studied."

ZA
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- {As data becomes ava

. , . ,f~ .
Pwip n constdear t~¢¢=¢f; d
’ﬂ“"g‘;}ﬂmw 3

Laboratory tests were initiated recently to investigate
the effect of joint infilling on frictional properties
of rock. It appears unlikely that the test results can

be made available for infar-.
mation will be reported st SRS, 13“} This infar

The current data base on joint properties is very
limited. No joint stiffness’idata are available presently.
, a thorough analysis wil] be

137 7.3 s

lci#ori duﬁ%ftb g

6‘ Inclided ‘)

It is agreed that the decreasing trend in joint coeffi-
cient of friction can best be represented by nonlinear
failure criterion. However, the lack of quality data

prohibited us in generating non-linear failure criteria.
Clarification will be made in Section 4,3.3 of the SCP.

rerliprede Cte, lo\dr. Jl._., Aufic

The suggested study has not been conducted although 1t
was identified in work element R.1.12.B, page 14.3-8 of
the SCR. The statement will be modified to include the

effect of the moisture on thermal properties.

ot



DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

stress redistribution due to excavation and the thermal stress is

not discussed. The rate of application of the thermal shock 1s an
important consideration in thermal spalling.
be considered in analyzing small scale dynamic failure."

These factors should -

20

" Aree
¢ Reguires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
1 Dbisagree ’ ' -
& togrammatic Impact CHAPTER 4
nn . BWIP
KL INCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 4.5.1 “Verx few monitoring instruments ... at elevated temperatures.*/ A The BWIP has been conducting instrument development work
p. 4.5-1 3 --"The heater tests reveal the poor performance of some state-of- since the earlv staae of the proaram. Continuina efforts
Pava. 3 the-art instruments at high temperatures. Much effort must be are being made to improve instrument performance in'
Bullet 3 placed in improving the instruments before conducting tests in the preparation of the ES tests. A brief statement regarding
exploratory shaft. the:status of the instrument development proaram will
he included in Section 4.5.1. af the SCP.
sec. 4.6.4°] "Scoping calculations based on ... will not pose a major problem A A definitive conclusion cannot be made regarding tunnel
p. 4.6-13 | to repository contribution."/ 4 --"Although the in situ stress data . stability until in situ data on tunnel performance
Para. 2 are limited, very supstantial stress levels are inferred at the can be obtained from the ES. Further elaboration
repository horizon.¥ Rock mass strengths are unknown (the present of BWIP's interpretation on stability will be made
document refers to dgsign strengths which appear to relate to the, in Section 4.6.4 of the SCP.
.rock material strengths). We do not agree that there are suffi-
cient data to draw/the conclusion that rock mass strength will not
pose a major probfem.” g, paudiched oot \evels oaoned
| cpninp one Wiefe.
Sec. 4.7.1 | "There seems to be no consensus on the mechanism ... However, it is A The coupled effect of the stress redistribution due to
p. 4.7-1 clear that bursting as well as ... to high concentrations of stress excavation and the thermal stress will be discussed in
Para. 3 in the vicinity of the opening.*/ 3, 4 --"The coupled effect of the Section 4.7.1 of the SCP.
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A - MAyree
- Requires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
b - Disagree Chapter 6
. - Programmatic Impact
ITEM © o BHIP
REFERECNCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BHIP COMMENTS
Sec. 6.3.1] Lemoine obtained the uranium solubility...the U02 dissolution rate A The Barrier Materials Test Plan (SD-BWI-TP-022) contains
p. 6.3-1 was... /3, 7. A provisions for experimentally determining the dissolution
Para. 4 ’ rate of spent fuel under conditions likely to be
encountered in the repository (Section W5.1.5). The
SCP will be expanded to appropriately include informa-
tion from this test plan.

Sec. 6.3.1 ...higher than-when the oxygen fugacity...(Jacobs and Apted, 1981)./] A See response to Item 6.3-1, paragraph 4. The SCP will
. 6.3-2 4, 16 --"Reference improper. What about backfilling effect on pH contain an acceptable reference. Hydrothermal tests
Para. 1 for example?" o ' completed to date support that backfill may lower the

pH of the aqueous solution by 0.5 to 1.0 pH units.

kA ."L,;"":--...\_ . Wt 1'“;, . BT T O TR, . - le

Sec. 6.3.1] Figure 6-13 Estimated U02 solubility...plotted as a thin line. / A Seé response to Item 6.3-1, paragraph 4. The basis for
p. 6.3-2 3, 5 -~-"hat is basis?" : the U0s solubility 1ine wil] be addressed in Section
Fig. 6-13 6:3.1 of the SCP.— i . b’ LTy e
Sec, 6.3.1] The large decrease in dissolved...have been conducted to date. / A Additional data on the dissolution of borosilicate
p. 6.3-3 3, 7, 16 --"Very important point. Needs elaboration in regard glass is available in Apted and Myers (1982) and wil)
Para. 4 to solubility on leach rate limited.* be incorporated in Section.6.3.3 of the SCP.

/l/- 1, ‘)'
Sec. 6.3.1] Table 6-10. /14, 16. A Table 6-10 is from Wood and Coons (1982).
p. 6.3-4 ‘
Table 6-10| 3
Sec. 6.3.11 The shape of the curves suggests.. under oxidizing conditions. / - A The experiments quoted in the SC¥ were performed using
p. 6.3-5 3, 6, 7 --*Could be quite different with groundwater from Grande deionized water. Slightly different results were
Para. 1 Ronde." . obtained using synthetic groundwater (Apted and Myers,

. 1982; Jenkins and Holloway, 1983). Identification of
secondary alteration phases which contain sodium, uranium,
and silicon support the claim that the early dissolution
of these components is followed by precipitation. Experi-

49 ments are currently in progress using technetium-doped

borosilicate glass and synthetic groundwater. These
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N - Agree
{ - Requires Furlher Clarification (FROM APPENDICES B AND C OF THE DSCA)
b - Disagree Chapter 6
A - l’rogramnatic Impact 4 /)rL
lin ' BWIP ) Tha *?% Cﬁf;
REFERENCE ~ STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS { V“‘ @ l 1:
Sec. 6.3.1 | experiments will hopefully determine if/ technetium will
6.3-5 be incorporated into secondary phases./ The results will )
géra' 1 be incorporated in Section 6.3.3 of the SCP when they o
cont become available. S A A M,
. Ao
. ::'OQL\

Sec. 6.3.1] ...(similar to those expected in the repository)... /4, 7. A This reference has been superceded by more recent qy
p. 6.3-5 theoretical and experimental solubility studies which
Para. 1 will be incorporated into Section-6:4.1 of the SCP.

Future reference to these data will include more detail

of the relavant Eh conditions considered.
Sec. 6.3.1}] At 100°C to 200°C, ."...supercalcines are comparable./ 5, 7, 11. A Supercalcine is no longer considered a candidate waste
p. 6.3-5 . form; no further data will be available. Section 6.3.1.3
Para. 4 will be deleted from the SCP.
Sec. 6.3.1| Figure 6-14. 7 16, A Figure 6-14 is‘from Smith et al (1980). The figure
p. 6.3-6 : represents a compilation of solution composition data
Fig. 6-14 extracted from the literature (Turcotte and Wald, 1978/

dly too small) a

50

'w..)~ et T

McCarthy and Others, 1978). Data from experlments
conducted at different laboratories under the same .
conditions are in agreement (Westsik and Turcotte, 1978).
These references will -be-cited in Section 6.6.3 of the SCP.

0 ‘ [ AN TSN VY e vl

The data 1s corregtly reported from PuSch ), and
orroborated A1l independent test Wheelwright

e . n
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A - Mgree
. - Reguires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
i) - bisagree : Chapter 6
X - Programmatic Impact :
1IEN . BWIP
REFERENCE* STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 6.3.2] The available experiment evidence...(Koster van Groos, 1981)./ A Laboratory data generated after the SCR was written
p. 6.3-9 2, 11, 15 --"Montmorillonite stability seems questionab]e (Wood, 1983) indicates that the conversfon of bentonite
Para. 1 because of i1lite being present and being formed in hydrothermal to illite is not a significant reaction in a bentonite-
' experiments. In addition heating favors dissolution of K-rich basalt-qroundwater system. The potassium concentration
basalt glass.* in hydrothermal runs at 300°C first increases
and ‘then decreases with time. Examination of hydrothermal
solids shows that a potassium-bearing zeolite is the
dominant reaction product. This suggest that a basalt
glass to zeolite {s the preferred alteration process in
this sytem and that potassium leached from the qlass
partitions preferentially into the zeolite phase. It is
important to note that bentonite stability cannot be
estimated from experiments which do’not simulate the
Hanford basalt environment (RHO-BW-SA-219 P). These
data will be summarized in Chapter 6 Section 6.3.2
of the SCP. ’ '
Sec. 6.3.2] ..., Weaver (1979) has compiled studies...lesser extent, chlorite./ D The discussion by Weaver (1979) is of interest1; t not
p. 6.3-9 . : RHo- gwe 8- directly applicable to the basalt environment. There-
Para. 1,0 A rwﬁ«__..g. fore, no further discussion of these dataare warranted.
9900‘1' . '
Sec. 6.3.2] The low potassium content...({approximately 1.5 weight percent and A This statement should reference Tables 6-1 and 6-7 for
p. 6.3-9 5.9 milligrams per... /7. . the source of the data. However, due to the continuing
A : . acquisition of additional whole rock and groundwater

data,numerical values listed in the tables (and in the
above statement) will change somewhat. These changes
21;1rpe incorporated in the SCP in Chapter .6, Section

Inl'{
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A - ngree :

€ - kequires Further C]arification (FROM APPENDICES B AND C OF THE DSCA)

D - Dbisagree Chapter 6

X - Programmatic Impact

ITtH BWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 6.3.2 |...1{ter, respectively) and the smecite-dominated. ... significant A See the discussion under Item 6.3-9, paragraph 1. In
. 6.3-10 | degree. / 5, 7 addition to this work, long-term experiments in the

Para. 1 basalt-bentonite groundwater system are underway to
better determine mineral alterations on a long term basis.

Sec. 6.3.3 |...known to be stable in spent fuel with Hanford basalt and basalt A Proper reference is Komarneni, S., Scheetz, B. E.,

p. 6.3-11 |phases. /4, 15 --"Check reference.* McCarthy, G. J., and Coons, W. E..(1980) “Hydrothermal

Para. 2 ' : - Interactions of Cesium and Strontium Phases from Spent
Unreprocessed Fuel with Basalt Phases and Basalts.™
RHO-BWI-C-70, Rockwell Hanford Operations, Richland,
Washington.

- ‘i\ 'i

Sec. 6.3.3 |Barnes and Scheetz (1979). ‘/9 15, 16 ~--“Improper reférence A This refbrence will be| removed in the SCP. In the

p. 6.3-11 |(abstract)."” revision this section*(& 3:3)"will include detailed

Para. 4 discussion of more recent data obtained from basalt-
water hydrothermal experiments conducted in the
lahoratories of the BWIP and its subcontractors.

. Y .

Sec. 6.3.3 |Other than a very slight decrease...not change significantly. / A This section (6.3:3) will be revised to include more

p. 6.3-11 {6, 7, 14. . recent data obtained from basalt-water hydrothermal

Para. 4 experiments.

Sec. 6.3.3 |Table 6-14. / 16. A Same reference as 6.3-11, paragraph 2, Komarneni, et al

p. 6.3-12 (1980).

Table 6-14

Sec. 6.3.3 |Table 6-15. /16, A Same reference as 6.3-11, paragraph 2, Komarneni, et al

p. 6.3-13 (1980). . e

Table 6-15
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h - Agree

C - Reguires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)

D - Disagree Chapter 6

X - Programmaﬁc Impact

ITEY BWIP

REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS

Sec. 6.3.3 | Barnes and Scheetz (1979). /15, 16 --"Improper reference (abstract).' “A See response to Item 6.3-11, paragraph 4.

p. 6.3-13 . ' ;

Para. 1

Sec. 6.3.3 | These early results suggest..the early thermal period./ 3, 5, 9. ] ﬂ Recent experiments on the basalt-groundwater system

p. 6.3-13 " (Apted and Myers, 1982) confirm the presence of the

Para. 1 alteration phases nontronite, illite, mordenite, ;
analcime, and clinoptilolite at 300°C, 300 bhars.

Sec. 6.4.1 |[Section 6.4.1 Radionuclide Solubilitles (all) /3, 4 --”(.omp]exation A The section on Radionuclide Solubilities (.6 4 l) will

p. 6.4-1 must be considered.” be modified and expanded in the SCP. Modifi-
cations will take advantage of recent estimates of key
radionuclide solubilities based upon thermodynamic
analyses and experimental solubility measurements

\ . currently in progress. :

?ex .

Sec. 6.4.1 |...; Giggenbach, 1981). /15, 16 --“Reference doesn't really apply 3D See NRC reference Item Sec. 6.4.1, p. 6 '4-1.5 Exro

p. 6.4-1 to subject discussed.® \Oa?,o Q W

Para. 3 . AL qus -4 0.

Sec. 6.4.1 |However, the effect of complexing ligands...in these estimates. A See NRC reference Item Sec. 6.4.1, p. 6.4-1.

p. 6.4-2 complexation needs 7 3, 13 --"Carbonate effects on consideration.”

Para. 2

Sec. 6.4.1 |...reducing conditions expected. ..containment of uranium. /3, 4, 9. A See NRC reference Item Sec. 6.4.1, p. 6.4-1.

p. 6.4-2 : ' : )

Para. 2

Sec. 6.4.1 junder oxidizing conditions, neptunium...solubility estimates. / A See NRC reference Item Sec. 6.4.1, p. 6.4-1,

g. 6.452 3, 9, 13 --"Complexation is important."

ara.
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A - hgree - : DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
L - keguires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
L - bisagree Chapter 6
X - I'rogrammatic Impact ,
1TIN : BWIP
"REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 6.4.1 | ...this value does not take...plutonium solubility. /2, 3, 13. A The section on Radionuc)ide Solubjlities (6;4:]) will
p. 6.4-2 ' be greatly modified and expanded in the SCP. Modifi-
Fara. 4 ' .cations will take advantage of recent estimates of key
! radionuclide solubilities based upon thermodynamic
| ' ) analyses and experimental solubility measurements
i currently in progress.
Sec. 6.4.1 |Final americium concentrations...less than 10~2 mole per Viter at A See NRC refernce Item p. 6.4-2, Para. 4.
p. 6.4-3 |pH 10. /3, 9, 19 --"Not acceptable method of calcalating solubilites.|"
Para. 1 <t . :
Sec. 6.4.1 |Groundwater containing uranium...under repository conditions. / A See NRC reference Item p. 6.4-2, Para. 4
p. 6.4-3 3, 6, 7 --"Oxide assumption not acceptable.*
Para. 2
Sec. 6.4.1 |...to complex or colloid formation. / 3. A The section on Radionuclide Solubilities (6.4.1) will
p. 6.4-3 be greatly modified and expanded in the SCP. Modifica-
Para. 2 - ) tions will take advantage of recent estimates of key
radionuclide solubilities based upon thermodynamic
analyses and experimental solubility measurements
currently in progress. In addition, experimental
studies which address the importance of colloids in
radionuclide transport currently are planned. Results
fromhthesse studies will be incorporated in this section
of the SCP,
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r - Requires Further Clarification

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

(FROM APPENDICES B AND C OF THE 0SCA)

i) - bisagree .
X - Progranmatic Impact Chapter 6
ITEM BHIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS - DISPOSITION BWIP COMMENTS
Sec. 6.4.1 |Figure 6-15. 711, 14 --"Am results are several orders of magnitude - A Within the context of proposed NRC (10 CFR 60) and
p. 6.4-4 low." . : : EPA (40 CFR 191) regulations, Figure 6-15 and the -
Fig. 6-15 Q . related discussion in the text probably are not Ey“]
A {k} useful. It will be dropped; — wm rLeoowo ,
e o AR Y
& .- RY [T O T P T ¥~
R TS S e l ;l-.-~~- '
R IR
sec. 6.4.1 |(NRC, 1981). / --*Incorrect reference. MPC rules are in 10 CFR Part A See NRC reference Item p, 6-4, Fig. 6-15.
p. 6.4-4 10, not Part 60.%* . . . -
Fig. 6-15 ' . ' =
Sec. 6.4.1 [Comparison of estimated solubilities for actinide compounds with A See NRC reference Item p. 6-4, Fig. 6-15.
p. 6.4-4 - {the maximum permissible concentrations.../--"The relevance of this .
Fig. 6-15 |comparison is questioned because, for licensing, the final published
rules by NRC (10 CFR 60) and EPA (40 CFR 191) will apply for long-
term performance assessment. Revertheless, the calculations of
radionuclide solubility/MPC presented in Figure 6-15 (page 6.4-4)
inithe SCR are nonconservative because they make use of uncorrected
MPC data and the solubility values do not account for contributions 4
by all important aqueous species, especially carbonatey. For
example, the NRC staff made estimates of the adjusted MPCs on the .
basis of the new ICRP-30 data. In every case, the adjusted vailues
are more restrictive by about 1 to 2 orders of magnitude. Thus, !
this adjustment will raise the solubility to MPC ratio in SCR
Figure 6-15 by 1 to 2 orders of magnitude. Therefore, the MPC
values used in SCR Figure 6-15 are too high. (Appendix U)."
Sec. 6.4.1 {low Eh./ 4. A See response to Item 6.2-5, paragraph 4. The source
p. 6.4-5 o : term for radionuclide transport to the far-field is
Para. ) determined, in part, by redox conditions in the
repository. The Eh in this region will likely be
controlled to low levels by Fe-bearing primary phases
in the crushed basalt of the backfill. However, this
statement should refer to the discussion on Eh in
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Section 6.2.3.4.
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D - bisagree Chapter 6
X - Frogrammatic Impact
TN BWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 6.4.2| 6.4.2 Radionclide Sorption (an). N2 --"Data lacking on portion on A Although we do have some data on radionuclide sorption
' p. 6.4-5 secondary minerals in potential flow paths." on secondary minerals found in vugs and on the surfaces
Para. 2 of altered basalt found in porous flowtops, the BWIP does
; need more information in this area. Additional sorption
| work has been performed on flow top materials since the
' . SCR was published, and this work is continuing’ through
| FY 1987. Detailed planning for this work will be
‘ included in the Barrier Materials Test Plan (Chapter 5,
; Section 5.5.1-Site Materials) and will be referenced in
! the SCP.
| Sec. 6.4.2|'In the basalt environment...sediments above the basalts. /3. A Additional information on possible radionuclide sorbants
p. 6.4-5 ' : will be included in Section 6.4 in the SCP.
para. 2 AT
Sec. 6.4.2 | Bue—to—the—uniqu eness--eo%umbia‘RTVEv“basaTt‘ﬁEBﬁ?ﬂ?ﬁTﬁth‘sygt ;Ii(\ Much of t?e ?v?ilable sorption da a-n thedliterature
p. 6.4-6 /4, 9. " Bt ot h,sn conaldivs 2 < are empirical in nature and ngqly depend on
Para. 2 Ex T T / / ﬁ conditions of the measu ts. Radionuclige”Sorption
J is dependent on a laped number of variables (including
solid mineral compdSition, ?roundwate composition, Eh, pH,
flowrate, tempefature, etc.) which n greatly influence
sorption pardmeters. To extrapolate literature sorption
dataito] nditions of a mimfasalt\would
be high uestionable. ' < s o et
b5,y questionable, Rebutedt ecuiy, e
1 Sec. 6.4.2 | Groundwater composition effects on the distribution coefficient A Table 6-17 gives errors in plutonium distribution
. 6.4-6 ...large errors.../3. coefficients for sorption on basalt for both groundwaters.
Para. 3 The large error shown for GR-1 distribution coefficient
does not allow comparison of coefficients for GR-1 and
GR-2.
<f Sec. 6.4.2 | Table 6-16. /6, 7, 9, 10, }/4 -- "Results not relevant for [>\§€i These groundwater compositions were chosen for use in
p. 6.4-7 conditions.” : : sorption studies because of their compositional differences
and because they represent two potentially important )

groundwaters. Alternative compositions were
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Chapter 6

X - Programmatic Impact

1IN BWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION | BWIP COMMENTS
Sec. 6.4.2 carefully considered before choosing those being used.
p. 6.4-7 The supporting data for choosing these compositions will
Table 6-16 be given in Section 5.2.3.1.2 of the SCP. The testing
cont. and analysis method will be referenced.
Sec. 6.4.2 | Table 6-17. / 6, 7, 9, 10, \4 -- "Results are not relevant for. \D The supporting data, testing techniques, and analytical
‘'p. 6.4-7 conditions.: methods are given in a reference to be added to Section.’
! Table 6-17 ~6.:40f the SCP. e-
l . See conments
: for Table 6-16 for statements on "alternatives not con-
! sidered," and results not "relevant for conditions."
Sec. 6.4.2 | The decrease in cesium distribution coefficient ... at higher A Data supporting this statement may be found in Salter et
p. 6.4-8 - | temperatures. /3, 4, 14. . at, 1982 (RHO-BWI-LD-48). It is known that K effectively
Para. 1 competes for Cs sorption sites; at high temperatures,
basalt groundwater reactions result in an increase in K in
solution. It is suggested that K may be causing the de-
viation in Cs sorption observed at higher temperatures.
| This will be covered in more detail in the SCP. :
Sec. 6.4.2 | Table 6-18. IS.H‘V 16. l f% It—ts=not—CTear~tow—tNTS tabl1e U uata Call OE an unsuppor-
. 6.4-9 . ted—concTusIoN. 6 i n-

Ve

Reducing conditions expected for a repository ... /4, 9, 10, 12.
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flicts.with, The appropriate reference will be given

for this table in Section 6.4 of the SCP.

The 0.1 M hydrazine used in these experiments may not sim-
ulate expected reducing conditions in a repository in
basalt. Also, the increased distribution coefficients
under reducing conditions may not be due to formation of
less soluble species, but due to stronger absorption of
reduced species. Additional sorption work under Eh con-
ditions controlled by basalt (without hydrazine) is being
performed and will be reported in Section 6.4 of the SCP.

e
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h - hisagree Chapter 6
A - Programmatic Impact
LiEn | BHIP
KEFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 6.4.2| Table 6-19. /7, 10, 14, 16. A The supporting data and pffalysis methods are contained
p. 6.4-10 in the refedence which#ill be added to Section.6:4 of
Table 6-19 the SCP. The\previpds statement that distribution y
coefficients f chnetium, uranium, and neptunium e
increase by one/rder of magnitude under reducing
conditions is/Mot \rrecisely correct (see distribution
coefficieny/Tor uraNum at 60°C) and will be changed to
correct tifis error.
Sec. 6.4.2| It becomes 1ndependént of radionuclide...at trace levels. . A This statement is incorrect since sorption depends on s
p. 6.4-11 ] /3, 4, 10. radionuclide concentration at all concentration levels.
Para. 3 It will be removed from Section 6.4 of the SCP.
Sec. 6.4.2] These equatiohs (Table 6-21) ...radionuclide retardation factors. A The supporting data and analysis methods are given in
p. 6.4-11} /3, 4, 7, 10, 16. . a reference to be added to Section 6.4 of the SCP.
Para. 3 N
Sec. 6.4.2] Table 6-20. /7, 10, 14, 16. A The use of distributiop coeffjfients in this table fo //
/’b. 6.4-12 ' modeling radionuclide Yranspghrt conflicts with the .
V TYable 6-20 statement in 6.4.2.2 which gtates that sorption isotherm }.
equations should be used\ if transport modeling, >€3
rather than the distributjfon coefficients. However, iyt
until adequate sorption therm equations are available X
and transport models arg mddified to utilize these 3
equations, the distribdtion\coefficients provide a
reasonab}e first estifiate of\sorption behavior and ca
be used in Erﬁliﬂigndﬂh;;gjaﬂ lide tr ort analysey.
Ee‘t@ce_ woa el {ov M‘%&!“S‘g
Sec. 6.4.2] Table 6-21. /7, 10, 14, 16. A The supporting data and analysis methods are contained
p. 6.4-13 : in the reference which will be agded Section 6.4 of S
Table 6-21 the SCP. o Y . o A
> g .-
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Sroyrammatic lmpact
tih awIp

kP NCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BUIP COMMENTS

T i o bl

Sec. 6.5.1 { Thus, although most volcanic glass...repository performance A This discussion will e.modifted in Section 6.5.1 of

p. 6.5-1 requirements./7, 11, 14 the SCP.

Para. 2 .

Sec. 6.5.1 | ...hazards from uranjum...uranium ore deposits./3, 7, 10 A The paragraph containing this statement wil) be expanded

p. 6.5-8 to provide more adequate coverage of the discussion in

Para. 4 Section-6.5.1-0f the SCP. .

Sec. 6.5.1 ] The observatioﬁs support...life of the repository./4, 7, 9 A Cross reference of this discussion with the approprlate

p. 6.5-10 portions of Sections 6.2.3.4,6.4.1,-6.4.2, and .

Para. 1 Chapter-12 in the SCP will provide Justiflcation for this
statement '

Sec. 6.5.2 | Preliminary calculations indicate...(see Section 11.4)./2, 4, 14 A Actual calculations have not been included in the SCP,

p. 6.5-11 : : therefore, the statement can be considered unsupportea

Para. 2 Previous statement that conflicts with this statement
is not specified (need a specific description of
conflicting statement). - Either calculations or o
revision of the statement will be incurporated into
this same paragraph in the revision.

Sec. 6.5.2 | Hanford Site, where ambient Eh conditions are also expected to be A See response to Item 6.2-5.

p. 6.5-11 quite reducing/4, 14.

Para. 4

Sec. 6.5.2 ‘

p. 6.5-11 6.5.2.3 Archaeological Objects and Metal Meteorites.(all)/3 A For the intended purpose of including this material

- o
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(i.e., simply to point out that metal objects have
existed for thousands of years without significanc
degradation in geologic media), the subject SCP
paragraph adequately covers and references the suurce
information. Meteorites are inappropriate analoys and
reference to them will be deleted in the SCP.
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) Chapter 6

Ivoyranmatic Impact
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K ELRINCE

STATEMENT OF ITEM - COMMENTS CODE/REMARKS

OWIP
DISPOSITION

BWIP COMMENTS

Sec. 6.5.3
p. 6.5-12
Para. 1

Sce. 6.5.3
p. 6.5-12
Para. )

Sec. 6.6
p. 6.6-1

Sec. 6.7
p. 6.7-1°
Para. 2

Sec. 6.7
p. 6.7-1
para. 2

Sec. 6.7
p. 6.7-1
para. 3

Limited experimental data...(see Sections 6.3..°/4, 11, 15 --
“Montmorillonite stability is in question."”

The groundwaters in the candidate repository...not be affected./
4, 6, 11, 14 --"Dissolution of basalt at higher temperatures .
will add K to water.* ' ‘

6.6 FIELD TESTS (all);/3.-- "The discussion is for granite."

Geologic and hydrologic studies have established...Grande Ronde
Basa]t./:i, 4: 7. ]]. ]2, 14 - .

The in?ication is...(especially the glass portion of the basalt)./
4, 7, 12. '

...res?lts confirm the dominant control...at high temperature./
4, 7, 12

A

60

See the discussion under [tem Reference 6.3-9.

The expected repository conditiois refer to ambient
conditions. Alteration of smectite to illite is
insignificant in this case.

See NRC reference item p. 6.5-12, Para. 1.

Current scoping plans call for extensive field testing
of waste package backfill and canister materials

under repository conditions at Hanford. Furthermore,
these plans include provision for determining in

situ radionuclide migration rates in the basalt
geochemical environment. Plans for theése field

tests will be addressed in the SCP.

The SCP will contain a substantial increase in the
geolagic, hydrologic, «nd geochemical duta bese for the
Grande Ronde and relatad discussions. These discussions
will be contained in Chapter 3 (Section 3.5), Chapter 5
(Sections 5.1.3, 5.1.5, 5.1.6, 5.2.1, and 5.2.3) and
Chapter 6 (Sections 5.1, 6.2.ldnd 6.4).

In the SCP this statement, in its present or modified
form, will pe backed by a substantial data base and
will reflect refinements in the evaluation of these
da td . . /

A significant increase ij the data base from hydrotnerua|
basalt-water systems haf been achieved and will oe
incorporated in Section.6.3 of the SCP. Planued micro-
characterization of hydrothermal run products will be
included when available and will help elucidate

specific mineral-water reactions that occur.
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recent, documented sources of information. In most
instances, these were not available at the time the /,/
SCR was written.

Aﬂ""cr A
‘ OM%W

b Binagree Chapter 6 -
+ Fragranmatic Impact }
rn BHIP ‘

RL1LRINCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION \ . BHIP COMMENTS

Sec. 6.7 ...hydrothermal studies demonstrate...to isolation criteria.74, 7, A Considering the availadle data base at the time this

p. 6.7-1 12 -- “Laboratory studies have not heen related to in situ statement was written, it expresses a premature

para. 4 conditions.® conclusion. Hydrothermal studies either currently in
progress or planned in the Barrier Materials Test Plan
(SD-BWI-TP-022: Section W5.1.3, W5.1.4, and W5.1.5)
will address this issue directly and will be referenced
in the SCP.

Sec. 6.7 Field investigdtions of granites...the geochemical brogram at A See response to 6.6-1.

p. 6.7;2 Hanford./3, 4, 11 -~ "This has to be related to basalt; the . t

ard. eochemistry is quite different.” . . . .

Sec. 6.8 6.8 SUMMARY OF UNRESOLVED ISSUES (all). /3 V/ AD _

p. 6.8-1 - SEPT Le. 4,..01,41 G Chevptea 15 Thas seetn e w Lo
Nl Vhau oy warta WUk bt daacansosre) oy oty | E

Sec. 6.9 6.9 REFERENCES (all) A The references in the SCP will be expanded to include

——— ——— - ——— - —
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S 5 GEOCHEMISTRY..

5.1 Introduction

This chapter provides an analysfs both of preliminary DOE assessments of the
geochenical conditions that will affect the long-term containment of high=level
waste (HLW) in the Grande Ronde, and of DOE's plans for characterizing the )
geochemical parameters needed for assessing radionuciide release rates, 00E .
has contended that the results of its preliminary work “established the

prevailing geochemical conditions of the Grande Ronde basalt...” (SCR, pages 7

and 6.7-1)., This chapter discusses the basis for the NRC staff's opinion that

this general contention {s premature because the data presented in the SCR are

incomplete and therefore too uncertain to establish the prevailing geochemical
conditions. .

The most 11kely means of migration of radionuclides from an HLW repository to

the accessible environment {s transport in solution by groundwater. As dissolved
radionuclides move, interactions among the radionuclides, rock, and water—_.
result in changes in chemical form (speciation) and concentration of the radio~
nuclides which affect further radionuclide mobilfty. Reactions near the waste
are influenced by radiation and elevated temperatures. Because the release

rates of radfonuclides and their accumulation at the accessible environment

sust be modeled with confidence to assess compliance with NRC and EPA standards,

the uncertainty of each of the {mportant geochemical parametars must be
evaluated. .

5.1.1 Type of Material Presented in the SCR :

In the SCR, DOE presents selected results of preliminary fnvestigations and
general plans for characterizing (1) geochemical/petrographic obhservations for

the basalt and the fracture/vesicle filling, (2) site-specific groundwater/rock

(basalt) alteration reactions, (3) chemical reactions among the materials used

in the engineered waste package, (4) dissolution reactions of waste forms, (5)
concentration 1imits imposed on selected dissolved radionuclides by solubility
constraints, and (6) selected radionuclide precipitation and sorption reactions .
in both the pear-fiald and far-field environments. The NRC staff supports the *
that 1§ implied

. | ) | ).\‘-\‘-L(c,

calculatfons hased on theoretical considerations

(2) experimental confirmation of the theoret‘Ical estimates

(3) observations of natural systems that can be used to support extrapolation
of experimental results to repository scale and time frame.
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However, plans for conducting further investigations are not presented in &
manner that permits the HRC staff to assess with any degreé of confidence °* s
whether DOE will provide adequate or timely input to a construction authoriza-

tion spplication. For exasple, the SCR plans are {nadequate regarding approaches . .
" to bounding or.Yimiting.the geochemical,data requlrtpents,for.slta-cbafacterjzgrag,f '*
b -'.d A

tion, experimental-assuiptions, eXperimental design, expdrimental mathods,
approaches to data analysis, and detailed mf)estones;

5.1.2 Relevant Sections of Proposed 10 CFR 60 (Suvhpart E)

Principal sections of the proposed 10 CFR 60 that are related to géochéhical
processes are: .
§60.11(a), requiring an SCR with a description of the sita characterization
program with respect to investigation activities that address the ability
.of the site to host a repository and {solate radiocactive waste.

$60. 21¢c), requiring that the SCR contain an analysis of the geochemical
aspects of the site that bear significantly on its suitahility for disposal
of radioactive waste,

§60.31(a), indicating that the NAC must.determine whether DOE has adequataly
described tha geochemical characteristics of the proposed site before it
grants construction authorization. — .

§60,111(a), requiring that the geologic repositoryfand.elch of its components’
satisfy specific requirements related to radionuc)ide release rates,

§60.122, specifying geocheﬁical conditions at the site that may. be
considerad favorahle in their effects on the ability of the site to meet
performance objectives. .
§60.123, specifying geochemical conditions that might have potentially
adverse effects on the ability of the site to meet performance objectives.

. §60.132, specifying additional) design requirements for the underground
facility that will provide control of radionuclide releases and migration.

5.2 Backgrbund .

A key DOE assertion about the performance of a repository at the Hanford site
15 stated on SCR page 6.4+3 as follows: :
“Based on solubilfity, the maximum possible ralea£¢ rates for all the
radionuciides considered wil) be below the NRC 10-3 proposed release rate
:;;{;rzon (NRC, 1981) and the draft cumulative release critarion (EPA,

ochemfcal condition at the site, J It is based, for the most part, on use
of the following seven consideratTons by DOE about the geochemical Interactions
within the basalt environment, that the NRC staff consfders premature:

§-2

(4
@
)

. [T
o g LYY v e . stm . .- . . s

— * ’E,v\

This assertion could mean that adequate performance is ensured one (avorable —

San ?a.q-v.s 5

Plans for conducting further investigations are not presented In 2
manner that permits the MNC staff to assess with any degree of
confidence whether DOE will provide adequate or timely input to 2
construction authorization application. For example, Lhe SCR plans
are inadequate reqarding approaches to bounding or Vimiting the -
geochemlical data requirements for the site characterization, .
experimental assemptions, experimental design, experimental methods
approaches to data analysis, and detajled milestones.

: tu 1 be
A more complete summary of future plans wi
A li ludedo?a Chapter 15 of the SCP.

-4, 50, 5-1l 2and 5B,




(1) Spent fuel oxides are the domfnant waste form (SCR page 6.4-3).
. (2) Radionuclide release {s, {n fost cases. solubillty controlled (SCR pages

As djscussed in §gction 5.3 be\ow.!ﬁt‘1s the opinion of the NRC staff that the Y
} above -assertions and, conclusions are only superficially supported by data presented

7

. ] ‘..:.p",,, o 2, '.-,. L0 ."A i, s "‘ e e s .":-.t ' l- ‘....q'
‘“Tﬂe prevafling Yedox conditfons at Hanford are estimated to be very fow e

(-0.45 volt). After waste emplacement and closure, it is-estimated that

the repository will quickly return to some low oxidation potential (SCR

pages 5.1-131, 5.2-26, 8.2-5, 6.4-3, 6.5-10, 6.7-1, and 8).

-and 11). 3 .

5-. ~.. -‘\ -.—

-2 6, 4’1 6.4-3, 6.4-11,

"r
..

(4) The pH of the rock-water system {s restricted by sitica dissolution to a
range between 8.8 to 10 1 (SCR pages 5.1-130, and 5.2-26).

(5) Igezb:;alt groundwater and geochenlcal environment s benign (SCR pages

(6) The concentration of radlonuclides will not significant\y increase due to
cpnplex or colloid fornation (sScr page 6.4-3).

(¢)) The effect of complexlng Yigands such as carhonate was not considered in
estimates of soluhility (SCR pages 6.4-2, 6.4-3).

" 1In addition to Iinitation of radionuclide nigration by solubility, the SCR

asserts that a further restriction to migration {s provided by sorption
(pages 6.1-20, 6.4-1). Also, the SCR asserts that the heat produced by the
waste material will not degrade. to any significant extent, the sorptive
properties of the host rock and backfill in the near field (pages 6.3-9,
6.3-10, 6.3-11, 6.3-12, 6.3-13, and 6.5-12).

- Further, the SCR asserts that natural analog studies 9f-waste form, canister.

overpack, and repository suggest that long-term hazards from HLW in a reposi ey
in- basalt should be nini,al (pages 6. 5-8. 6.5-10, and 6 5-12) .

in _the 'SCR and do not-accurate eflect the sktent of
Other concerns of -the staff are preizf,f in Chapter 11 and ‘Appendix B:.

5.3 Analyi!s‘?f Issues .

DOE's characterization of issues and work elements relating to geochemjcal
retardation appears to be reasonably complete when compared to the independent
fdentification of BWIP {ssues performed by the HRC staff. Both sets of fssues
address hydrochemical conditions, radionuciide specfation, solubility, sorption
and Tong-term predictadiiity, Appendix C provides details on fssue comparison,

In general terms, both sets of issues are aimed at defining
(1) the geochemical conditions of ‘the waste package {nitially and aver time

(2) the conditions and processes affecting radionuclide retardation ti .
the engineered system and {1n the natural system over time



Ed

-;0'-1

Although the SCR contains some representatlve geochemical data, the SCR 1s
deficient when viewed as more than preliminary support for the assertions

presented {n the previous section (Sectfon 5.2). Thara are.severa) reasons for

- this: (1) a:detailed description of experimental strategy and analytical .. . .- -.

A
)

5echniques, needed for peer- review, ‘is .not provided (see Section 5.4); .

+(2)statements ‘conceinihg the ‘status of DOE'S gedchemical positions are sefdom
documented (see Appendix B); (3) many conclusions, where referenced, are broad

generalizations or extrapolations based on very narrowly conceived and executed

research results (see Appendix B8); and (4) there is little discussion concerning
the methods of assessment of uncartllnties pertaining to existing data or data

to be obtained.

Determining the quantity of radionuclides that might be in solution and

transported to' the accessible environment is of fundamental importance. Once
‘- radionuclides are released from the waste package, those that remain dissolved

in the groundwater are available for transport to the accessible environment.

The primary geachemical factors that might be expected to control the transport

rate of radionuclides to the accessible environment are the solubilities of"
radionuclides and the sorption of the radionuclides during migration through

the repasitory. The. solubility and sorption of the radionuclides ate controlled

by the geochemical environment of the waste package (groundwater chemistry,

temperature, pH, Eh) and geochemical conditions and reactions along the migra-
tion path. The following subsections deal with specific uncertainties pertaining
to solubflity, sorption, and long-term predictability (discussed below and in

Appendlces S. T, and V).

> PN

- ~
5’3 1 Uncertlintics of,Solubllity Determinations /r

4

\The SCR presentation on solubility is deficient because quantitativ iasse:s-
ments of concentratjons of dissolved radionuc]ides (such as release’ratas or

such as groundwater chemjst temperature, and redox conditions
radionuclfde solubility, J For example, whether or not a radjonuct
solution an
teristics (parameters such as chemical gomposition, Eh, pH) and repository
conditions (parameters such as temperature and pressure) along the flow path,
and reactfons of the radionuclides under these conditions. Therefore, the
values--or ranges of values--of at Jeast these groundwater and repository =
parameters must be defined and used to determine tha limits of radionuclide
concentrations, 1f solubility arguments are employed by DOE (see Appendix U),

The fallowing brief discussions provide additional examp!as of deficlencies in

the SCR regarding solubility.

(1) There are two general approaches to the determination of radionuc)ide

concentrations, Solubilities can either be calculated from existing therme= -

dynamic data for substances (solid and aqueous) assumed (or known) to be
present, or measured experimentally {n the Jaboratory using a particular
set of conditjons. Further, solubility data most 1ikely will hava to be

cumulative concentration values) do not reflect the uncertainties of parameters
which control

ow much of it does remain depends on specific groundwater charac-

extrapolated through the 10,000-year parformance assessment period, However,

there are examples of directly measured concentrations of a radionuclides
dissblved in a groundwater exceeding, by several orders of maghitude, the
calculated solubilities (Moody, 1982, page 27; Appendix U). Thus, the NRC

staff considers 1t essential that the relevant thermodynanic data that '

' P 5~



r*

N

I\

L)

CR R
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underiie the theoretica) calculations be verified hy selected laboratory
measurements. Also, verification of selected calculations will have to be
done using sitc-speciflc groundvater conpositlous and condittons.

groundwater.’{ons: could - form colloids.™ Chenica\lyf’colloids behave diffe
from dissolved species and they are not retarded in_t

e

'Shmc radlonuc\ides hat.fgrﬁ relatively lnsnluble compounds with conmon }r ‘.
ent y* ,

Therefore,
es {n the waste is

radionuclide aigrat!on. .

raction 0 onuc leased in a colloidal form
\has compared to dissolved species, and to determine the role of collcido in

)

7
Férmation of conplex fons. could play a donlnant role in deternin'ngf/!
solubilities of {mportant:radionuclides (Allard; 1982; Moody, 1982;

- “Cleveland, 1962):: ‘Chemi{cal .speciation {s a function of groundwater char-

acteristlcs. temparature, pressure, and interactive effects hetween the

" "aqueous phases and solids alang the migration path. The groundwater

(4)

(5)

. stabiliity with“ail-anfons (1igands) found in'grounduater {(e.0., carbonate \,
€7 (C0%-), fluoride (F-); phosphate.(PO3-)
“"silicate (sio'-). and suylfate (SO0%-

characteristics are a major determinant of whether a radionuclide will
"occur {n solution.as a simple or complex ion. For example, uranium and
~actinide {ons, reqardless of valence state, can form complexes of varylnq

he level of uncertainty of solu~
ty data’are divectly related to_xhe uncertainty in thc accuracy of
site groundwater characteristics. . N / Y ///

The significance of the co-parison of solubilities of actinige compounds
with maximum permissible concentratfon §s unclear because, for the purposes
of licensing a high-level waste repository, the final published rules by
NAC (10 CFR Part 60) and EPA (40 CFR Part 191) wil) apply. Furtharmore,

the calculation of the ratios of vadionuclide solubility/maximum permissible
concentration (MPC) presented in SCR Figure 6-15 (page 6.4-4) are noncon-
servative because they make use of uncorrected MPC data and the solubility
‘values do not account for contributions by all important aqueous specfes,
especially carbonate. For example, the NRC staff made estimatas of the

- .adjusted MPCs on the.basis:of the.new International Commission on Radiation

Protection (ICRP-30 data, 1979). In every case, the adjusted values are
more restrictive.by about 1 to 2 orders of magnitude. Thus, this adjdstment ,Tr “
P

wil) raise the solub Sby 1" to-2-erderszaf=c
ud here ore, the MPC values . in SCR Figure 6-15 are too high 4_{f‘— -
(Appendix U, Part 1).

Thermodynamic estimates of the solubility of 1imiting actinide compounds
(e.g., U0,(0H);(s), VO,(s), Npoz(s). An(0H)3 and Pu0z(s)) require that the

cumu)ative contributions by all important complexes are accounted fo
he/analysis . frailure.to account ora

conplexes) will result’ in undepestimates of maxim
could be achieved upder repository conditiom. ; n addltion to comon "\ !

- nlons ®ep groundwate » OH=, y COy2~, L
HPO,2~, F~, S0,3~, H3S10,-, HgS'O.'). anions’ thlt will bq rcleased by the

waste packago (e.0., HyB0,=, HBO,=;B0¢=) must also be considered. There-

fors, the solubflity valuss usud in SCR Figure 6-15 are ton low (Appendix U,

Part 2). .

mportant complexes (carbonate
ations that °
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(6) When the overall ratio’of solubility versus MPC presented in SCR Flgure 6-15%

.

fs-corrected to account for the adjustment to MPC and carbonate complexation
(Appendix U, Part 1), the ratios increase by 5 or more-orders of magnitude. -

The importance of such uncertainties in/perfornance assessments which
. credi}xig}ub]tltg must be discussed and evaluated, = - .

 extremely low (-0.45 volt). The measured values are probably, but not
| necessarily, {oprecise, because of well known uncertainties assoctated /
with analytical techniques (Appendix S; MUREG/CR-2863; NUREG/CR-2983), |
The predicted values are based on assumptions that {ron-bearing minerals
in the host rock control the redox potentfal. However, the mineral !
assemblages used to predict Eh values (notably magnetita and pyrite) have
not been verified. . Although magnetite and pyrite may be present throughout
the basalt, it has not been shown that they are clase enough to each other
and sufficiently in contact with the groundwater to control £h. Further,
Benson (1978, -page 16) and the SCR (page 5.1-125, Table 5-28; page 5.1-129
Table 5-29) suggest that concentration of dissolved species {s not large
l enough to.control:(poise) Eh. Finally, there is no information in the SCR
on the buffering capacity of the solid phases of the system. Redox infor-
mation must include Eh, redox buffaring (poising), and redox reaction
kinetics for the repository (Appendix $). Theoretical, predictive, and
direct measurement methods should bg_employed for validation purposes.

‘ 1 =0.22 volt to +0.21 volt (SCR, page 5.1-131). The predicted values are

PP,

(8) The grodndﬁater composition in the near field may be altered by ridiolysis
reactions and by the degradation of the waste package with the consequent

(7) ] The measured 'Eh.values in Grande Ronde basalt groundwater- range from //,;

addition of wasta package chemicals such as borate from proposed borosflicate

glass and iron from proposed canisters. Solubility estimates presented in
the SCR may not be realevant because pH may be significantly lowered by
hydralysis reactions and by gamma ray-finduced production of H; and H,0,.
Validated information on the effects of radiation and waste package compo-
nents.on near-field geochemical conditfons and their persistence into the
far fleld is needed.- - . :

reduced, Vittle confidence can be placed in the preliminary DOE quantitative
assessment that solubflities of certain radionuclide species have been boudded
sufficiently to demonstrate satisfaction of the proposed EPA standard for those

- nuclides, © e

——

s Sl Am—

T e -

5.3.2 Uncertainties oT Sorptipn-Daterminations Pk
PRt 7 v

e
PR PR . \, '
.

Until'tha;uhcertaﬁnties assoctated with the above parametears are slgnifiéaﬂtly e

reflect the uncertainties of parameters, such as redox conditfon and chemical
speciation, which, have e ed b g

which. orption r example, sorption onto primary’hasalt minerals,
secgndary minerals, sedimentary rocks, or engineered barrier'materials contacted

- by radionuclides can affect the concentration of the radfonucliides {n salution

(see Appendix T). As water flows through the repository, the process of

re~equilibratfon batween tha water and rock minerals takes place continuously.
1t the water {s rich in elements that are either absent or present {n very low
concentrations in the rock, then the re-equilibration process involves removal

.
v §-6

= . - . = g EFJ”
The SCR presentation on sorption {s deficient because tha discussion does not j‘i

-
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of some quantity of each element through serption ;n the rock. Yo date, hydro--
chemical data needed for sorption studies are incomplete (Rockwell, 1982, pages 3 -
through 7), and, therefore, the associated sorptfon data must be considered

. preliminary. Additinnally. even though groundwater will spénd most of {ts tike ,:
1.t flowing through flow:tops and-.interbeds, miny sorption studies were not con= , %7
w-:™ " ducted- under- cond'tions typical of these zones (Appendix D; Barney-end Hood, e )

1980; Ames, 1981).

The following briegrdlscussions provide additional exanples of deflciencles in
the SCR regarding 1orption.

(1) ] The sorption work discussed in the SCR deals prinqrily with the interpreta-
tion of results from batch sorption experiments carried out under oxidizing
canditions (SCR pages 6.4-6 through 6.4-13). Batch experiments can be
valid only 1f,a single species .dominates the solytion, Actinides, as well
" as technetiun and selenium, are noted for providing more than one specles

_{n solution (Moody, 1982; MNUREG/CR-3062). Because repository conditions
are presumed (in the SCR) to be.reducing, .the.results of experiments under !
: oxidizing conditions (SCR, ‘pages 6.4-6 through 6.4-13) must he shown to ba
conservativa; otherwisa, these data are of ‘questionable relevance. This
problem was "addressed briefly through the use of hydrazine to control and /
lower the €h during some of the experimental runs, However, hydrazine {s i
not -an expected repository constituent. Further, hydrazine may be exces- !
sively reducing and no discussion of_the dissociation of hydrazine. hydrate ]
. and experimental complications as a result of the possible sorption of the
t hydrate opr of possible complex {on formation was presented. In addition, /
| E1-Nagger et al. (1982) have recently shown that reduction of Mp(V) by
hydrazine may be kinetically limited in some experimental systems. Thus,
an evaluation of the uncertainties assoctated with the effect of speciatioy
on sorption measurements {s naeded. .

Barney (1981 1986 that sorption values for mos 3
vary with radlonuclide concentration, indicating that the sorption lso-
therms are not )inear over the concentration ranges studied. In such
cases, simple distribution coefficients (Kds) are not appropriate for
characterizing sorption. Although some jsotherm data are presented i{n the
SCR (Table 6-21), they are fnadequate because there is no discussion and
evaluation of theip inherent uncertainties. These uncertainties are €he
result of the Jarge number of variables ({dentified by Barney (1981) and
discussed in Appendix T) that must be adjusted in the laboratory to bound
or define the conditions present in the groundwater and along pathway from
the waste form to the accessible environment, Remaining sorption informa-
tion needs include sorption isatherms for long-Vived radionuclides on
primary basalt minerals and aspecially on secondary minerals {n fracture
fillings and flow tops, and interbed material, These fsotherms should be
determined for the ranges of expected repository groundwater chemistry,
Sorption reversibility alse must be discussed in terms of uncertainties it
introduces into the data, ol

2

(3) Some of the data reported in SCR Table 6-20 demonstrate the varfability in
results under the anticipated range of Eh that characterizes the repasitory
environment, For example, the reported Kd for 237Np/basalt ranges from 7.
to 2,000; the reported Kd for 3’3U/hasalt ranges from 1 to 650; and the
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reported value for 7%Se/basalt ranges from 2 to 18 (SCR, page 6.4-12).
The uncertainties associated with the variability of the values or ranges °-
of values of the sorption data need to be explatned: For example, in, thd -

. basalt environment, sorption of radfonuclides can occur op the primary
¢; oo basalt itself, 'on.the secondary.minerals associated with the basalt flows,. .-
0oL o on {nterbeds, ‘on-glacfafluvial sediments above the basalts, and on backfiil’ B
. material..used to close: repository openings. Although the general mineralogy,..

petrology, -and chemistry of the Grande Ronde hasalt are known, only a qual= ,

ftative description of the composition of the glassy portion of the basalt
. and of the flowtops and interbeds is provided. Therefore, considerable N\
.uncertainty in sorption data can be introduced §f the experimental design - :
does not bound expected repository mineralogy/temperature conditions.
4 oo . .

S g N Y . T :
(A)K[The‘secondary minerals and the natural .volcanic glasses of the basalt flows

Lrw

are, expected to provide the sorptive mineral and alteration products-to
retard radionuclide migration along potential pathways (SCR, page 6.4-2).
If these materials are altered as a result of waste emplacement, changes.
in their.retardation properties must be taken into account: The secondary
minerals, smectite clay, zeolites, and silica make up the fracture filling.
Backfill may be.a mixture of crushed host rock basalt (~75%) and: smectite
clay (~25X) (SCR page 11.2-8). 1If potassium is available, the clay com-
ponent could change {ts minera) structure under the elevated temperatures
anticipated in the reposftory. - The SCR position §s that the smectite clay
(whether in the backfill or in the fractures) will be stable under reposi-
toryitemperature conditions because there is currently rot much potassium
in the groundwater. This conclusion {s premature, because the potassium
concentration in the groundwater increases markedly with elevated tempera-
ture:as a result of the dissolytion of the potassium-enriched basalt glass
must be evaluated (SCR, page 6.4-8). Further, hydrothermal ‘experiments of
Koster van Groos cited to support stability of the fracture filling clay
{SCR, page 6.1-20) and backfil) clay (SCR, page 11.3-38) were not designed
to demonstrate stability. Also, the scenario proposed in the SCR (page
6.1-20) is unrealistic and appears to make inappropriate use¢ of the cited
Koster van Groos (1981) data:in that it requires immediate/saturation to .
provide the necessary water-pressure to ensure the stability of the clays.
Thus, DOE should continue to consider that dissolution of the potassium=
rich basalt glass at elevated temperatures could lead to the alteration of
the smectite clay in fractures and the hackfill to 11lite, thereby reducing
the sorptive and swelling capacity of these materials. The staff considers
that it is premature to conclude otherwise,

R D A TR e 2 e TE Wi

These and other uncertainties associated with sorption measurements are
susmarized by Apps et al. (1978) and in Appendix T. Until these uncertainties
are characterized and evaluated, 11ttle confidence can be placed in the DOE
assertions concerning sorption, .

$.3.3 Uncertainties of Long=Term Predictability of Geochemistry f,\‘;f,/,
The uncertainties involved in the transfcrabf\ity of information derived from _.A”"

short-term laboratory-scale experiments to the gredlc&jgn“gf.lon ~tern reposi-
ehavior remain to be evaluated. ) Tha study of appropriate naturaF analogs

of“waste repolTtory environme the use of geochemical models can provide

impartant information 2bout long-term chemical reactions and transport. Such

.
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work can be used to extrapolate experimental data from laboratory time (days/
months) to geologic time (hundreds to hundreds of thousands of years) fon ’:
modeling the fsolation of waste in a repository. - t ’

* The discussion of natural analogs in.the SCR (pages 6,51 id.saﬁ-l)_inVolveé e

waste form analogs, ‘vranium dre bodfes as natural analogs, canister and overpack = '~ - /

analogs, and backfil).analogs. -The.discussion caws_ng direct rela=__ - -
‘tionship to the conditions at the BWIP. | Further, the SCR (page 6.0-1) states j
that characterization of prevalling in situ geochemical conditions and reactions \\

represents.a natural experiment. “This line“of reasoning was not further developed,
As a minimum, DOE must address the applicabilfity and relationship of the natural

analogs to the BWIP environment. . . ~. R

S

The only field.téfi discussed in the SCR’kpagé 6.6-1) lnvolved'ﬁéanitc. not ]-,v ;
basalt: * There was no discussion concerning how these results relate to basalt. Sae

[Gntit a clear re]ationship between analogs, laboratory and field tests, and 7
performance assessment models has been presented, 1ittle confidence cap be - /.
pl?ced in the DQE qqsgr&joqs ﬁfncernlng long-term predictability of radfonuciide
release.- . B e I T N L :

S.4 Analyies of the Site Characterization Plans vy oL, <
< e . . (L
The NRC staff supports the general site-characterization.approach in the SCR,
which consists of (1) calculations based on theoretical considerations, backed
by (2) observatfons of laboratory and field experiments, and (3) observati
stems. The plans _are presented.inl{ detail in_ .
Mhe HRC staff interprets these plans and work elements broadly and 1f DOE ful~
fills them accordingly, the site would be adequately characterized. . However,
the presentation of plans and work elements in SCR.Chapter 15 provides {insuffi-

cient detailgmp_mwm&dsh_gﬂﬂgguﬁh_ewn
- Further, as discussed hy DOE in SCR Chapter I7, the resolution
of an issue by DOE does not mean rticular report will be issued at__ *
_that_time .(SCR, page 12;3-1;.2!1n‘fac€7’the resolution ol g ssues 1$
by the

“not "te-be-presentéd until FY87 and FYB8 (SCR, page 17.3-1 and Table
17-12). The NAC staff does not consider this aspect of DOE's plan to ba timely.
The progress of each work element that contributes to the resolution of an
issue should be published sufficiently early during site characterization diid
in enough detai) to permit the HRC staff and other peer reviewars to provide

\gonstructive;~timely_commentary. _ Ry

S L ’____,_...,...f—- o ta Smee® o
B -

R T T

M
5.4.1 Solubility Plans D

00E proposes to experimentally measure the solubilities of compounds of uranium,
plutonfum, americium, and other key radionuclides under conditions anticipated

to occur in the basalt repository (low Eh, high temperature, high radiatfon ’
field, and complexing Vigands) (SCR RHO Work Elements W.1.4.A, W.1.10.A, W.1.12.A,
W,2,4,A, W.2.5.A, W.2.6.A, ¥.2,8,A,, W.2.11.4, ¥.2.9.8, W.1,11,0, ¥.2,12,0, .
w.z-x:.o. Rcl.la-n. s.l;zs.c. &hd 5-1038000) ! -
Specifically, DOE intends to

(1) Use ;onputattonal schemes or numerica) codes for preliminary solubility/
. speciation work,

-
“r
]
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.(2) Continue experiments already initiated on the interactions between the
waste form, basalt, apd groundwater over the temperature. pressure, and.
Ehopﬂ conditions expected for the repository. . .
%5:;; L;f(:) .Use deta supplied by other laboretories from long-tern statid end low flo'_" ; g'
<o 222" fate dynamic. JTeach tests on.- simuleted spent fue] and borosilicate glass. ’
) Experi-entally identify the doninent radionucl ide species in baselt ground~ e
water, and to evaluate conditions that could lead to possible radfonuclide
. colloid formation and subsequent particulete transport.

(5) ‘lnvestigate the possible effects of the radiation field on radionuclide
geochemical behavior. -

(6) Couple.the solubility. speciotion. aod colloid data with an uncerteinty

: analysis to ensure the accurate prediccion of radiooucllde concentrations
in the basalt groundwater, .

.fhe plans for deternining solubiliiies speciation, and colloid transport are -

not detailed enough for the NRC staff to assess whether they are adequate, and

timely, for the following reasons;
L~ -

Q) A-deteiled description'of experimental end eoelyticel techniquez\ie;,;ot -:>
\\ provided (NRC Regulaugry Guide (RG)_4.17).

(2) A rationele concerning the choice of radionuclide splkes to/be used in the
solubility experiments was not provided. In addition, {t’is not clear-
_whether 00E will exanine the compounds one at a time-or as eggregates.

Q) A strategy for deterninetion of the specietloo of crlticll radionuclide
T Iwas not provided. e
— ~
M A :tretegy for. deterninetion of the types of colloids expected to- forq
(oxtdes, hydroxides, oxyhydrixides, organics) was not provided, -~/ X

(5) The expected influence of-the radiatton field (radiolysis) on radionuclide
behavior at high temperature was not discussed.

(6)_ The nethods'of eo;uring:conpetebility between OWIP data and data generated
by other laboratories trying to simulate the fn situ conditions of the

basalt repository were not described. e

T

——

-{7) ,The-methods of assessment of uncertainties-on existing data-er data to b
~“obtained were not provided.

1 ——

P (8) The use and Vinits of stability diagrams, computational schemes, or numerfcall-
g codes required to address solubility, speciation, and colloidal trensport tn
,,z” a complex fluld flow regime were not-discussedi—=---- ...

RS )

DOE plans to conduct experiments to determine more precisely the (ambient) redox
conditions present in the basalt groundwater system {ncluding collection of in
situ data from drill holes. Critical Eh values will be estimated {n several
ways (RHO Work Element W.2.10.C) including (1) down-hole patentiometric methods

5-10
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using reversible electrodes, (2) redox indicator dyes, and (3) aelsurenent of
selected redox couples (e.g., As3+/AsS+) {n groundwater. Post-closure condi-
tions will be extrapolated from experimental data from autoclave tests (olevated
_temperature and pressure) using basalt and/or mineral assemblages and site .
:v'groundwater (RHO Work-Element W.1.5.A).': It ‘appears that ‘emphasis will be p!lced
on defining Eh-pH controlling mechanisms: and thc ktnatics of changes fron
oxidizing to. reducing conditions, .. .

. These plans for better defining redox conditlons both pre-emplacement and

post-closure, are not presented in a concise and adequately detailed manner,
and the practicality of some of the proposed approaches to estimating redox
conditions is questionable. For example, it seems unlikely that attempts to .
make down-hole potentiometric measurements will be successful, or, if such
measurements are ohtained, that their credibility and meaning will be estab-
1i{shed unequivocably (HUREG/CR-ZS&J) Indirect approaches to Eh estimation and
direct measurements made under carefully controlled conditions at the well-head
may be more successful. Plans to define redox controlling mechanisms and the
kinetics of changes from oxidizing (repository operation period) to reducing
(post-closure- perfod) conditions, although not given‘in much detiil, represent
a reasonable approach to assess post-closure conditions. The experiuental plans
presume that the rate of return to equilibrium conditions (reducing) will be

. rapid enough to he detectable in laboratory hydrothermal experiments, and pre-
" Viminary RHO experiments seem to confirm this. HNa detailed plans were given
that would address the question of presvesd equilibrium between radionuclide
redox couples and the predominant mineral redox couple controlling €h within
various zonesof the reposttory. Predictions of repository performance for
redox-sensftive radionuclides based on the use of mineral couple data will not
be reliable if equilibrium cannot be deronstrated.

The SCR'states that certain actinides may form carbonate conplexes and that the

effect of complexing ligands has no sidered in m
ided scussion/of pertinent plans.‘

such as W.1.4.
com he staff has \
eternined from calculations of actinide complexation based on existing data,
that the solubilities of the 1imiting solids for U, Hp, Pu, ‘and Am calculated

by DOE: are orders of magnitude less than in cases uhera carbonate fons are
cons idered (Appendix U Pait Z) : . -
2 A 1 :-.' “ewr 7

Finally, colloidlparticulate fornallon by groundwater interaction wlth the
waste form or dissolution/precipitation phenomena, as wel) as the transport of

radionuclides as calloids or particulates, is only superficially treated in the v

SCR. It is mentioned under RHO Work Element W.1.10.A (Determine the formation
and stability of complexes and/or colloids over expected repository near-field
and far-field conditfons). It is not passible to estimate from SCR plans when
an adequate understanding of colloid/particulate migration/retardation will be.

reached. . .

5.4.2 Sorption Plans

The geochemical process of sorption s not specifically addressed as an {ssue
{n the SCR. However, the need to develop additional sorption data {s {dent{fied
in work elements undar RHO Issue W.2,A: “Are the geochemical and hydrologic
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. n : Plans to characterize the uratigrapg and mineratogy below Grande
properties of the geslogic setting (fn conjunctfon with the waste forms) suffi- ﬁ Jans acelt mere omftted From the SCR. .

cient to meet or exceed U.S. NRC proposed waste isolation requirements?® and : .

the utilfzatfon of sorption data in modeling and analysis is treated undér RHO . x,' - C T
, Issue W.3.A, "Testing and Performance Confirmation.* Additional sorption . ."', Q\ p, C, X MIP disagrees with this issue and would Vike further
¢« experiments include favestigation 'of {rreversible phenomens and the effect of - - : Y ' larification. 1t Is DHIP's opinfon that obtaining ihis
[ multiple speciatfon. - ‘Ffeld migration tests may also be conducted to confirm , 0 information would not significantly alter estimates of
{. the distribution coefficients and sorption isotherms obtained in the laboratory. : ’ \ ~/C/ . epository performance. The objectives of such charac-
! The plans ‘associated with DOE fssues and work elements are not detailed enough (7 terization could be met by data from petroleum exploration
+ for the NRC staff to assess with any degree of confidence whether they are 0\) «lls currently being drilled in the vicinity of the
adequate. Pasco Basin and through geophysical studfes. BHIP feels
: Syt - . . u that 1t {s important to understand the stratigraphy below
. The work elements in the SCR appear to cover a large range of possible parameters. the candidate repository layer but does not feel 1t is
: “The expected temperature. and radiation regime to be.experienced by backfill, and ! ’ cost-effective and technically Justified to drill wells |
the water-exclusion and radionuclide-sorption properties needed, are included in : : ' e eet to asses the “very .
. RHO Issue W.1.8 (Is a unique borehole backfill required?). The greatest uncer~ . * -~ Yo depths of 10, ghe BHIP wonld 11ke clarification
tainty that will impact on the likelihood of success lies in the area of the : deep® stratigraphy. how extensive an Investigation
availability of an adequate characterization of the waste form and load. Spent . from the HRC regarding
fuel elements and glass or ceramic waste forms could require different backfiil . ' program they envision. :

-materials because of different behavior in-the presence of groundwater. Also,
the waste load has not been determined, and this also will influence the backfill .
" requirements and materfals. . . .. . More detalled information 1s required to fully characterize the

B.C mineralogy of the flow tops and interbeds because these are the
-, The general near-field and far-field mineralogy of the Columbia River basalts 2 zones in which groundwater will spend most of its time.

is known. MHowever, the mineral distributfons within flows have not been estab-

~lished. Therefore, the limited additionai testing fndicated in the SCR does = _ C 1w st
not appear to be adequate to meet the information needs for characterization. c. X It s agreed that mineralogy ‘albng ‘;'.‘:‘::‘?‘:OF;::: “mnc
Further, plans to characterfze the stratigraphy and mineralogy below the Grande - : te determined. 'Detalled ‘h:":‘:rscr intions of Grande
Ronde _a.egf_g: to be omitted. ‘In addition, mora information is required to fully concerns would require deta led rle;e o ':n ‘RAL boreholes
characterize the minaralogy of the flow tops and interbeds because thesa are e - : Ronde and Hanapum Tlows anfl inte Gon the syncline in
the zones in which groundwater will spend most of fts time. . . _ and at ':,::“,'3}ﬁebg:':z?g::;:g::leﬂﬂnsmﬂ These

o : §the pres c : :

The issue of near-f{eld mineralogical information and its use in the assessment P désc';lpuons would fnclude a detailed :i;l;:}c:::’t"':;e
of radionuclide migration data aor predictions seems adequately {dentified in the /\ ) ‘g/ p ) of abundance of secondary nlnerals.fm e dths »

" SCR, but specific experiments remain to be {dentified. The proposed extensive : J 0 V and detailed measurement of filled ;lg “addiuonai
use of hydrothermal studies using the host basalt and groundwater fs a reasonable ' ’ 1/0 {These data would need to be supporte ! yludlng Yoray

. approach but experimental materials and conditions must be -thoraughly evaluated ‘ afneral analysis and tdentification, inc

/
as to their relevance. .For example, where crushed basalt may be relevant for f’/‘D aiffraction, electron microprobe, ."ﬁf"ﬂ '::‘t";::‘:"“:’
defining backfill chemical reactions, an assemblage of secondary minerals Fhown and electron microscope amalysis, BH:; is needed In
to be major components of fracture fillings in the near field and far field is ! further discussion between HRC and

i d what
needed to define reactioni in these 2ones. Further, the sorption properties of order to ascertain what level of detail an
flow top and fnterbed materials must be quantitatively defined. ‘ - | methodologies “5 neeg'e: ;all.'d:?l':::g ::::;a:‘t’:;:::e"ﬂ

' . tops and interbeds.

Finally, the effect of accelerated potassium Veaching from basalt glass at . c:gracterlntion for performance asse:sm:t;tdcgult:' 'l;e
elevated temperature on the stability of Ha~bentonite will apparently be - laccomplished with lesser detatl than t;m ‘ed bZrelmIes
examined under RHO Work Element W.1.12.A, but it {s not mentioned specifically. ; DSCA. Specifically, examination of se ;: : ons should
Determination of solubflity/concentration information needed for sorption work and strata with focus on the' ca_qdldm rizol
may require substantial additional work (see Section 5.4.1). o achieve the desired end. ' . o
5.4.3 Long-Tern Predictability Plans o ; . — '

Confidence in long-term predictfons can only be enhanced by the corroboution .
of analyses of natural analogs, labaratory simulatfons of repository systems, : n Sufficient sorption data incly

ding so
are not avaflable for flowtops ang ln::gm”:":‘e characterizatton

. ' i water will spend most its time flowing, where qround-
i ‘ ‘ :
12 ' t AX The BHIP has been conducting sorption experiments
: 1 . on a limited number of flowtop materlals, Available data
; 1 fwill be incorporated into the SCP, Detailed plans
. ! far evaluating radtonuclide sorptinn behavior will
PR AY 2 . . T4 LA : . . ...; .:.. e gy d ) bé. "fere“ced 'n the scp. | '

C ﬁV\T



{ tore Information is required pertaining to mineral distributions

, Ll:gfn"flows, particulgrly the flowtop and interbeds in order to
adequately assess radionuctide migration data (sorption/solubllity)
and mineral stability in the near fleld.

I The BHIP will Incorporate available data related to
| mineral distribution in the basalt flows in the

| SCP, Available data relatéd to minera) stability
4 in the near field (including backfill materials) -
also will be suwmarized in the SCP. Plans for the
near fleld mineral stability {nvestigation will be
included In the Barrier Materials Test Plan and
referenced in the SCP.



or adduioml tests and experinents that tend to validate the geochemical

assessment models. . . o
. - DOE glvcs no specific plans for analog research beyond stating° ‘Ootcrnine e
<" 7 what.patural. anslogs of ‘waste package.components can be used to verify the - ... " ...
" compatidbility 6f the waste package with the repository envivanment" (RHO Work o
« .Element W.3.4.A), and "Determine. suitability of using nonradicactive chemical

analogs for actua) waste forms in the hydrothermal testing program™ (RHO Work

Element W.2,7). The expectation of using metal artifacts, aickel-iron metcorites.

and basalt-iron deposits {s expressed, However, no discussion is provided to -
. demonstrate how the environments of .these analogs are rehted to euu’

1t is not clear what kind of f1eld tests are planned beyond the general \
statement of RHQ Work Element W.3.6, "Determine and conduct field, eng(neering.

and in situ testing as may be appropriate to meet desfgn needs... and proposed .
performance requirements.” Therefore, the plans associated with these DOE work

elements are not detafled encugh for the NRC staff Lo assess with any degree of

confidence whether they are :adequate to carry out the detcminations. when the ) ‘}’L

»Tf—dlttruinatlnns uill be made, -and how the rssults will be used,’
=Y cone '* T =7

SCR Chaptcr 12 sumuar!ze: transport modals to be used in assessing long-tern
performanca. However, it does not specify how varfous geochemical data will

be {nput to the codes, nor does {t specify whether sensitivity analyses will
i « be performed and utilized in the data-gathering prigram of assessment models,

.
- .
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In general, planned tests, axpariments, and calculatfons to be conducted during
site characterization should be described in detai) and made avajlable to the
NRC., The relationship of the planned tests and: experiments ta t{nformation '
presented in the SCR .and to the unresolved QOE {ssues should bs clearly stated.
_The quality assurance program to be applfed to data collection during site
characterization should also be described. A schedule for completion of the
tasks showing how work 'will be completed in time to. support construction
author{zatfon should also be made available. . Reporting of {ssue resolution
should not he put off unti) FYB7/88 1f 3 particular issue has been. resolved
before that time. Wark element proqress and results should be made available
far NRC and other peer review.

for sach test ar experiment, the necessary testing and instrumentation should

be described. The description should include the testing method and testing
apparatus, data collection systems, methods of analysis and reduction of data,
and the applicability and Jimitations of the testing and instrumentation in .
acquiring the necessary information. For each test or experiment requiring - -
shart-term or long-term monitoring, the monitoring goal and technique(s) should
be described, The description should include specifications for the monitoring
system, the {astrumentation and data collection systems, the methods of analysis
and reduction of data, and the appifcability ‘and 1imitatiens of the monftoring
systen in acquiring the necessary informatfon. A suggested format for descrip- .
tion of planned tests and experiments {s provided {n NRC Regulatory Guida (RG)

4.17. .
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Finally, the use of geochemical data for characterizing radionuclide transport
relies on demonstrated accuracy, precision, and reproducibility of the data.
Given the requirement for data of high quality, there is a peed for interlabor-
atory comparisons of research results to demonstrate reproducibilfty. In this

..regard, results and procedures should be accurately reported and widely circu-.-},”_;'
-.. 'lated to-increase peer’review. ;. .. T L0 TR e 0T T T

.

.-5.5.1" Summary‘of Solubility Determinations

Based on its review of the data and plans outlined in the SCR, the NRC staff
concludes that the following concgrns regarding solubility determination should
be addressed 1f DOE {ntends ta consider solubility a factor in meeting
radionuclide release criterfa:
. A e e e cenn - PR
(1) .- There 1s a. need to acquire more relevant radfonuclide solubility data,
especially within the actinide serfes. The NRC staff believes that solu-
‘bility deterninations (steady-stata condition) should be approached from
. both oversaturation and undersaturation. ’ . .
P R B T AL | 4 L R . R~ e
(2) “The'reliability of- the thermodynamic data used in gecchemical modeling
must be established, especially for the high-temperature conditions
expected in the repository. GBecause repository conditions will be changing
-through time and space-the prudent approach includes smeéasurement of miss-
"ing thermodynamic constants, using numerical models to determine solubility
under the whole range of possible cenditions, and experimentally verifying
thermodynamic phase boundarfes pertinent to solubfility relatfonships.

3) éeéause solubilf{ties are in general a function of temperature, efforts
‘should be directed toward’/measurements of solubilities as a function of
t’«perature for critically important solid phases and aqueous species.

(4) Tﬁe formation of collold§ and their influence on migration in groundwater
are poorly understood. [Determinations are needed on the pature, radio- -
‘nuclide content, and migration properties of colloidal forms produced
through degradation of proposed high-level waste forms. In addition, the
nature, concentrations,. particle size distribution, and migration properties
of naturally occurring colloidal material suspended in the subsurface
waters should be evaluated.” : :

"

(5) 1ldentification and confirmation of mineral couples and mineral-water-waste
package reactions that control redox conditions in various zones of the
repository must be demonstrated.

(6) The effect of groundwater radiolysis on redox condition values must be
examined experimentally. :

(7) The kinetics by which repository conditions (especially redox conditions)
will return to their original state or evalve to new states imposed by .!
repository construction and wasta emplacement must be confirmed, : ;

(8) It must be con)lrned that key radfonuclide redox couples (e.g., Tc7+/Ted+)/
will be reactive (spproach equilibrium) under cqnditions prasent in the.

. '
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The NRC staff believes that solubility determinations (steady-
state condition) should he approached from Loth cversaturation
and under saturation,
) c There are serious questions concerning the
feasibility of approaching solution equilibrium
. from undersaturation. The time necessary to achieve
i equilibrivm may be unrealistically long.

A The reliability of : the thermodydamic data dsed in geochomical

modeling must be estahlished, ;,Because repository conditfons will
be changing through time andespice, the prudent approach include
weasurement of missing thermodynamic constants, using mmerical
wodels to determine solubility under the whole range of possthlel
conditions, and experimentally verifying thermodynamic plase ;
houndar{es pertinent to solubility relationships.

D, X 1t 1s unrealistic to expect the BHIP to
verify the reliability of thermodynsmic data and
moasure missing thermodynamic constants
. ..especially for the high-tewperature conditions
expected in thé repository.” The GHIP recomsiends
that solubility and solid phase relationships be
1 | established through testing under repository-
T specific conditions. Reliability of these tests
will be demonstrated by a serles of replicate
tests, comparison of test resulls with expected
results based on previous laboratory or thermo-
dynamic data, and examination of consistency of
results as key experimental garaunters (e.9.
temperature, radlation ficld) are systematically
varied. These data will serve as direct {nputs
into geochemical wodels, rather than relying on
1 | extrapolation of a thermadynamic data hase and
. | indirect computational prediction of solubility
i { pehavior. The direct, site-spectfic test approach
' | of the BHIP safeguards the geochiemical modeling
* | effort-in cases where steady-state rather than Lrue
| solubiltty conditions may be limiting radionuclide
| concentrations.

R

ﬂ Because solubilities are in general a function of temperature,”

efforts should be directed toward measurements of solubilities as

a function of temperature for critically fwportant solid phases

and aqueous specles, teter!
' have becn made to determine

A Z:?Jg?:?:{ZSp:?":ome key radionuclides at clevated
temperatures (>100°C) beqinning fn FY 1984,  They will

«| be sumarized in the SCP,

e ——



repoﬁlto?&. 'The radionuciides may elther react }eidity with the red65~ .
controlling mineral cauples, or they may react with an_ intermediate couple b:x<ﬂ

that is in equiliprium with the controlling-couple. Faflure of a radio-
nuclide to come-to equi}ibrium may invalidate predictions of repository
13 DR ST N . . L

performance. -~ /. T T
. AN PRI CALCRS T L D i o it
- 5.5;;_ ﬁumnnry.pf;Sqrption Deternina;ions} ,{(.. . o . Ceme e ran

-

Based on its review of the data and plans outlined in the SCR, the NRC staff
concludes that the following concerns regarding sorption determinations should
be addressed as lang -as DOE intends to consider sorption a factor in meeting
radionuclide release criteria: e

(1) The chemistry of the leachate maving from the waste package must be \
characterized. -This requiras that many engineerad system parameters and,
- components be defined. These include waste-form chemistry and load, .
chemistry of any overpack materjals, and chemistry of backfill components.
. These data are required so that the radionuclide species that might be’
released from the waste package for the anticipated thermal and radiation
conditions can be established. - - - -. .. ... . ...

(2) Additfonal.experiments that bound expected repository conditions will be
necessary to define radionuclide retardation in the near field and far
field. Materials for sorption determinations should {nclude backfill
materials, altered basalt, fracture fi1ling minerals, flow top, and interbed
materials along the flow path. .

(3) 1Isotherms are the minfmum acceptable approach for quantitative analyses of
sorption. The use of constant Kds is acceptable only if isotherm determi~
nation shows that the rat{o between the radionuclide in salution and the
radionuclide sorbed is constant. . :

(4) Reversibiliiy-&f sorption reactions must be addressed.

(5) Thé"possibiltty that accelerated dissolution of potassium from basalt/
backfill (as a result of elevated temperatures) will lead to degradation/
alteration of backfill and fracture-filling clays should be examined.

-(6) The effects an speciation of critical radfonuclides on sorption must be
clarified. - - - i ST

(7) . Collojdal ‘transport must be addressed,

e

5.5.3 Summary of Long-Term Predictability of Geochemistry - -
Pased on {ts review of the data and plans outlined {n the SCR, the.HRC staff

+ concludes that the following concerns regarding geochemical stahility should ba h
; addresseds /T /N N\ o )
S b4 \ \ ) "
(1) Understandingthe eaus;< and } fects o{ diver?q naturaﬂ<§ churrgng
\\radioactivn pracesses that are Yelevant to assessing Jong-term vepasitory
performance shoqld 3ocus on applications speclflf to, BWIP, 1 7

- - V7
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iy
. !
(2) Enphasls shou\d be given to forming l/connecllon between natyral occurrences

1

e . . . - -

experiments, and laboratory experiments. This connection {s necessary to,

establish a basis for extrapolating tha results of laboratory analyses and
-. shart-tern field experiments for the' assessment of the performance’ of 4. -

repository over long time periods. ° Establishing such an understanding

[ of radionuclide migratfon, site-specific repository conditions, field

]

L{_ would assist {n validation of numcrycal models and the renderlng of Ilcense
!

assessments.

' , —
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COMMENT CODES IN NRC DSCA APPENDIX B

Incorrect stataement

Hot covered in the SCR

Inadequately covered in the SCR

Unsupported assertion

Uh§uppqrted conclusion

Alternatives not considered

Lack of supporting data

Conflicts with 10 CFR 60
Uncertain;y about testing techniques
Uncertainty about analysis methods .

Data not representative - biased selection of data

12,
13.
14,
15,

17.
18.
19.
20.
21.

Confidence level too high

Nonconservative approach ,

Conflicts with previous statement

Incomplete data base

Incorrect or no reference

Outdated reference

Planned analysis insufficient for resolutioﬁ
Ho plan presented

Reference inadequate to support statement

Plans presented in insufficient detail to evaluate likely level
of success in a timely manner
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» olubility, the ;nuiuuu possible release rates for &l the .
rgs:::u:?lzes cansf::rcd will be balow the KRG 10-% proposed relesse rate §
criterion (NRC, 1981) and the draft cunulative releass criterion (EPA,

1981).* _ o

This assertion could mean that adeauate performance {s ensured dy ggg_!avortbl;g‘i\
\qeogﬁggica) conditicn at the sfte.

The significance of the cemparison of solubilities of actinide compounds
with saxisus permissible concentration fs unclear because, for the purposes
of licensing & high-level waste repository, the final published rules by
KRC (10 CFR Part 60) and EPA (40 CFR Part 191) will apply. Furthermore,
the calculation of the ratios of radionuclide solubility/maximum permissi
concentration (MPC) presented in SCR Figure 6-15 (page 6.4~4) are ncncon-
servative because they make use of uncorrected MPC data and the solubili-
‘values do not account for contributions by all important aqueous species
especially carbonate. For example, the NRC staff gade estimates of the
-adjusted MPCs on the basis:-of the.new International Commission on Radia
Protection (ICRP-30 data, 1979). In every case, the adjusted values ar
more restrictive by abaut 1 to 2 orders of magnitude., Thus, this adj@
will raise the solubflity MPC ratio in SCR Fiqure 6-1S by 1-ta 2 arder
magnitude_ Therefore, tha MPC values {n SCR Figure 6-15 are too high
(Appendix U, Part 1).
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"with the above parameters are significantly

reduced, Vittle confidence can be placed in the preliminary COE quantitative
assessment that solubilities of certain radienuclide species have been boudded
sufficiently to demonstrate satisfaction ef the proposed EPA standard for those

nuclides. .

.fhe.'plms for :d.ettrﬁining'. colublili.-iiu. speciation, and col
" ‘not detailed enough for the NRC staff to assess whether they are
tinely, for the following reasons: .

. The methods of ehsurlnq:compatability between BWIP data and data genenied

loid transport are \

adequate, and

..

by other laboratories tryfng to simulate the in situ conditicns of the

basalt repository were not described.

The use and Vi{mits of stadility diagrams, compulational schemes, or num

erical W ¢
and collofdal transpert {n l] i I

codes required to sddress solubility, speciation,
& complex fluid flow regime were not discussed,
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no until FY87 and FYB8 (SCR page 17.3-1 and Tab!e
17-12). The KRC st:ff does not consfider this aspect,of D0E's plan to be timely.

The progress of each work element that contributes to the resolution of an
issue should be published sufficiently early during site characterizatfon ind
in encugh detail to permit the NRC staff and other peer reviewers to provide
constr

A

e,
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(6). The methods of easurlng:compatability between BWIP data and data generlte&—-‘

by ather laboratories trying to simulate the in situ conditions of the
- basalt repository were not described.

e i e s

' SCR Chapfer 12 summarixcs transport models Lo be used in nssesslng long-tern

performance. However, it does not specify how various geochemical data will \
be input to the codes, nor does 1t specify whethe

r sensitivity analyses will
- be yerforned ‘and utiliztd ln the ¢atq—ga:ber1ng prigras o assessment models.
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- 3 3 interprated the SCR correctly,

{1) calculations based on theoretical considerations '

(2) experimenta) contirmation of the theoretical astinates

d to support extrapolation
3) cbservaticns of natural systeas that can be use
o of experimental results to repository scale and time frame,

[ .

e e s i —— e e

The uncertaintfes fnvolved fn the trlnsurabl Htey of lnforn
short=term laboratory-scale experiments to the predictio
ghavior rem evaluated._

ation derived froa
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Requires Further Clarification

Disagree
Progranmatic lmpact

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES B AND C OF THE DSCA)

EHAPTER 10

nite. 11EN BUIP
L1 LRENCE NRC STATEMENT OF ITEM DISPOSITION BHIP COMMENTS
Sec. 10.0 “In the conceptual design, the deeper and more widely ... using A We agéee that the design impacts of alternative

\ |p. 10.04 the deeper of the candidate flows, ... schedule improvement, and candidate basalt flows are inadequately covered.
Para. 2 less technologic risk.73, 4--"There is no mention of retrievability Additional paragraphs on this subject, includiny

~ and barely of containment or isolation. It is suggested that a mention of retrievability impacts, will be provided in
Sectfons 10.3 and 10.4 of the SCP; based on information

' Sec.10.2.2
ll’ P. 10.2-5
Para. 4 .

less deep location would be covered by a deeper location design
without even mentioning the containment function."

"After the borehole 1s filled with packages, ... is transferred
to the next borehole/3 --*There is no discussion of retrie-
vability and its impact on design requirements.”
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recently developed in support of the horizon selection
study. The sentences on this subject in the intvo-
duction to Chapter 10 (page 10.0-1) will be rewritten
to be fully supported by the additional information.

He also agree that the containment and isolation of
alternative candidate basalt flows should be addressed,
but not in Chapter 10. The horizon selection study
will be referenced in the SCP for this information.

Bscumio

" A =entonsa will be added to this oaraaraoh

on page 10.2-5 to explain that canister retrieval
would be accomplished using the same equipment as
used for canister emplacement and using the same
procedure but in reverse sequence.
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CHAPTER 10

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES B AND C OF THE DSCA)

0 FERENCE

NRC STATEMENT OF ITEM

suIp
DISPOSITION

BYIP COMMENTS

Sec. 10.3.6

Para. 4

Sec. 10.4.1
. ]0.4".4 )
Para. 4

Sec. 10.4.2
- 10-4"6
Fig. 10-11

"The conceptual design is based ... of about 58°C. Location of
... use of smaller, shorter shafts.74--"Hill location of the
répository in the Sentinel Bluffs which is about 200 feet above
the Umtanum make that much difference in the heat and hence
the ventilation? The difference will only amount to about 5°
to 10°F in rock temperature.”

“This panel will ... the retrieval period.76,8--"The experimental
panel is provided to conduct tests. Many of these tests may

be needed prior to License Application (LA), yet the panel

comes after-the LA."

L 4

Figure 10-11/14 --"thy aren‘'t the reaming rooms sized with

a 2:1 horizontal to vertical ratio since they are also
subjected to a stress field similar to the waste emplacement
rooms. "

~in 10 CFR 60

This paragraph will be rewritten to

- explain that the rock temperature difference of

12°F between the lUmtanum and middle Sentinel Bluffs
flows would not justify significant design changes

in ventilation system capacity or shaft cross-sectional
area, but would provide additional design conservatism.
Additfonal description will be provided based on
1nfgrmation developed as part of the horizon selection
study,

This paragraph, and the 1ist of tests to be
performed in an experimental panel, will be revised
to clarify that the tests envisioned are not intended
to provide necessary input to the construction permit
or operating license applications, but instead are
intended as perﬂi::ance confinna n tegts as defined
ity je Ay o~

k";‘~“ Wovrksluy -34R. h&ﬂkl

The apparent conflict in tunnel shapes between
emplacement rooms and back-reaming access drifts
will be eliminated by additional explanation in
Section 10.5.1 of the SCP. The elliptical shape
is not considered necessary for the back-reaming

access drifts because of smaller tunnel cross-sectional
area requirements and a reduced need for assured

tunnel wall integrity.
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A= : |

£ = Requires further Clarification DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

b - Disagres ~ (FROM APPENDICES B AMD C OF TIE DSCA) .
| . = Programmatic Impact CHAPTER 10
nne 1VEN ' guip
et} RENCE, HRC STATEMENT OF ITEM pISPOSITION BHIP COMMENTS
Sec. 10.5 |"The conceptual design ... stress ratio. Current test data ... A Future evaluations of rock mass strength will not be
P. 10.5-1 | of 200 to 220 megapascals."/3 -- "A rock stress of 186 MPa determined from a single strength value, but from a
Para. 1 together with a rock strength of 200 MPa provides a safety factor failure envelope which will be expressed in terms of

of only 1.08, Mow §s this justified? Has consideration heen given
to the fact that the fractured zone may have a considerably smaller
strenqgth than 200 MPa, and a rock stress lower than 186 HPa,®
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the major and minor principal stress state. Failure
envelopes will be developed from both rock mass peak
strength and rock mass residual strength. Incor-
porating these stress dependent failure envelopes
into the constitutive model plus the inclusion of
the rock mass nonlinear deformation characteristics
into the constitutive model will result in a '
numerical model more suited for representing the in
situ rock mass strength and rock mass deformation
behavior. This new nonlinear numerical model will
be stress state and stress path dependent resulting
fn lower rock stresses near excavation boundaries
and rock mass strengths dependent upon in situ
stress states. Existing BWIP plans for developing
the analysis and design methodology for subsurface
openings and their support systems are discussed

in Section 14.3.1. The rock strength data in

Table 10-4 will be updated and expanded using
information obtained from RRL cores.
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES B AND C OF THE DSCA)
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b - bisagree
X - IMvogrammatic Impact CHAPTER 10
1TEM : » BWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 10.5 |"The conceptual design ... stress ratio. Current test data ... A Laboratory procedure for characterization of intact
p. 10.5-1 |of 200 to 220 megapascals."/ 7 -- Design strength value is uniaxial and triaxial test specimens has been improved.
Para. 1 extremely high, in light of the very large standard deviation on Available site specific data for candidate horizons shows
, -strengths given in Tables 4.2(a) and (b), as discussed in the first better statistical behavior. In particular,estimated
paragraph of Section 4.1.3. * strength values for intact Umtanum basalt have increased
and they show less statistical spread. See also response
to item 10.5-1 above. '
Sec. 10.5 | "Time dependent near field phenomena, such as ... and more detailed A Stress analysis considerations relative to retrievability
p. 10.5-1 |stress analyses."/3, 8 --"Does not address retrievability, and : and containment wili be discussed in Section 10.5 of the
Para. 5 barely containment. * SCP. This will be coordinated with discussions in Section
- 10.7-3 for retrievability and Chapter 12 for containment.
Sec. 10.5 |Table 10-4, /14 --"Rock maximum design temperature is shown to be A Consistent values of the basalt maximum design temperature
p. 10.5-2 ]500°C rather 300°C shown in Table 10.5, * : tTimit will be included in Tables 10-4 and 10-5.of the SCP.
Table 10-4 |. ' '
Sec. 10.5,1} "When the horizontal-to-vertical ... at the repository horizon.'y A Data in Table 4.11 became available after the architect
p. 10.5-3 |7 --"The assumed maximum horizontal stress of 60 MPa is signifi- engineer had completed the design analysis. Future
Para. 3 cantly less than several measurepng' values in Table 4.11. " designs will use the best estimates of in situ stress
, available, with added conservatism as appropriate at the
time the designs are accomplished.
Sec. 10.5.1|"Using the chosen orientation, ... before any decay of heat from A Existing BHIP plans to evaluate the extent of the blast
p. 10.5-3 |emplaced waste is released into the rock" /10 -- The assumption damage zone are discussed in Section 14.3.1 of the SCR,
Para. 4 of uniform stress around the emplacement room perimeter assumes Work Element R1.17.D. See also the first comment under
strictly elastic analysis and doesn't account for blast damage NRC Item Reference 10.5-1, above. '
zone which weakens the rock. ®
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

(FROM APPENDICES B AND C OF TIHE DSCA)

A l'rogramnatic Impact CHAPTER 10
1HEM ‘ BHIP -
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION ‘BWIP COMMENTS
Sec. 10.5.1] "Further, the placement room ... decay heat is released." /4 --"The A See first comment under NRC Item Reference 10.5-1 above.
p. 10.5-5 | argument for changing the room width to maintain a uniform stress is -
Para. 2 a highly debatable one. Simplistic elastic analysis might be
acceptable for conceptual stability estimates, but is totally
inadequate to guide final shapé decisions. " ‘

\Sec. 10.5.3 "The consequence of nominal ... along rock joints."/’B -=' It is of A Same as first comment under 10. 5‘1 above. The existing
p. 10.5-9 | serious concern that not even a very simple estimate was made of BWIPplans will be expanded to include additional detail
Para. 4 the behavior (slip-no slip analysis) of the joints {intersecting relative to joint behavior.

the opening. "

Sec. 10.5.3] "The consequence of .,. along rock joints.“/’4 -<' Any justification A Same as first comment under 10-5.1 above. The existing

p. 10.5-9 | for claiming that the motions along joints will be minor? BWIP plans will'be expanded to include additional detail

Para. 4 relative to joint behavior and redistribution.

Sec. 10.5.3] "The proposed rock support ... potential rock motion."/ 3 -=*How will A A preliminary assessment of the effect of evaluated tem-

p. 10.5-9 | the grouted bolts react to the: elevated temperature? " perature on roof support components (rockbolts) will be

Para. 5 included in Section 10.5.3 of the SCP. Plans for assess-
ing the response of roof support components to elevated
‘temperatures Will be included in Section 14.3.1.

Sec. lO.S.ﬁ "The proposed rock support ... potential rock motion."/ 10 -- "Rock A Plans for assessing roof support requirements will be

p. 10.5-9 | support needs careful study. If the strong basalt can't handle the { included in Section 14.3.1 of the SCP,

Para. 5 load, support may. not help." .

Sec. 10.5.4] "Based on analyses ... in a homogeneous mass. On the other hand ... A This statement 1s incorrect and will be revised in

po ]0-5-9
Para, 7

above the repository."/ 5 --' The comment on thermal stress and
cracking appears inappropriate for conservative design.”
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Section 10.5.4 of the SCP. Plans for assessing the
effect of stratification on basalt thermomechanical
response will be included in Section 14.3.1.
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A - Ayree
C - ftequires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
U - Bisagree
X - Progranmatic Impact CHAPTER 10
11EN BWIP
REFLRENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BHIP COMMENTS
Sec. 10.6.9 "After a heading has ... behind the face advance."/ 3 --"Implies A Delayed roof support (rock bolts installed a short dis-

p. 10.6-2
Para. 6

delayed reinforcement and support; hence; larger displacements and
possibly greater permeability than if both were required at the
face. The latter should not influence construction, given the
multiple faces and highly mobile equipment proposed. This aspect
shguld be sonsidered since it has direct implications for con-
tainment.
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tance behind the face advance) could result in larger
displacements and possibly greater permeability than
immediate roof support (roof bolts installed immediately
behind the face advance). The impact of delayed roof
support on disturbed rock zone (DRZ) permeability and,
therefore, waste isolation performance will be addressed
in Section 10.6.2 of the SCP. This discussion will ref-
erence an assessment of the impact of the DRZ on waste iso-
lation performance to be included in Section 12.4.2. It is
anticipated that the DRZ around repository tunnels will
be demonstrated to have a negligible effect on waste
isolation performance (Section 12.4.2) for a long
horizontal waste storage configuration and a hydraulic
driving force that is predominantly vertical.
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CHAPTER 10

DISPOSITIONS AND RESPONSES TO SPECIFIC HRC COMMENTS
(FROM APPENDICES B AND C OF THE DSCA)
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NRC STATEMENT OF ITEM

puip
DISPOSITION

BWIP COMMENTS

Sec. 10.2.2
pP. 10.7-2
Para. 1

Sec. 10.7.2
l) - ]0-7"2
Para. 1

Sec. 10.7.3
p. 10.7-3

Para. 7

.Sec. 10.7
p. 10.7-3

Para. 1

"This sequence continues

*To achieve maximm ... next 1ift is started.73 --"Decause back-

.+. height of the room./1 --*The filling
sequence appears to indicate room heights greater than 10 ft.”

fi11 will be moistened when emplaced, this moisture may turn

into high pressure steam that will hamper retrieval.
needs to be discussed.” .

"prior to retrieval ... to approximately 27°C.74 --"The

cooling rates assumed seem very optimistic."

"Retrieval shal) be ... safety performance objectives.)

*Retrieval as discussed is full retrieval which would
nate use of the repository. HWhat about local retrieva

This

3 --
termi-
1 due

to geologic unsuitability of one room or panel which doesn't

affect the suitability of the repository coverall?”
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The error noted will be corrected by rewriting the
paragraph in question for consistency with recent
changes in the room backfill emplacement method, as
described in the final Conceptual System Design
Description (CSDD) document.

The comment will be resolved by rewritin? this.
paragraph for consistency with the fina

CSOD. Moistening the backfill during emplacement is
no longer intended, but not for the reason identified
in the comment. Moisture conversfon to steam would
not hamper retrieval because room backfilling will
not be performed until the retrievability period for
that room has been decreed to be over. .

He still support the accuracy of the cooling rate -
estimates as written. However, the design calculations
for room cooling prior to possible waste retrieval

will be reviewed, and additional discussion of these
calculations will be provided to support the cooling
rate estimate.

The paragraph in question will be revised to 1nhlude
the possibility of waste retrieval from only one room
or panel due to localized geologic unsuitability.

-However, 1t will alsa be pointed out that such a

condition would more likely be recognized prior to
waste emplacement, and that a decision not to emplace
waste in such an area would ohviate future retrieval.




A - Agree . .
v - Réquires Further Clarification . !
i~ Disagree DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
i < Programmatic Impact (FRoM APPENDICES B AND C OF THE DSCA)
. CHAPTER 10 :
et 1TEM | DWip b |
1t (ERENCE NRC STATEMENT OF ITEM DISPOSITION BUIP COMMENTS
Sec. 10,7.3 'he approach that will be followed to resolve ... in the A The comment will be resolved by clarifying in Section
p. 10.7-3 decision flow chart (Fig. 10-14). The requirement for the ; 10,7-3 of the SCP, that the design philosophy of deferred
Para. 3 proposed 10CFR 60 ... has an impact on when backfill will be " backfilling (1.e., until after the retrievability
placed./3 --"Potential retrievability difficulties, including period) applies to canister emplacement holes as well
overcoring of leaking canisters in horizontal storage holes, as to rooms and shafts. Thus, the retrievability
and the cooling of backfill should be carefully considered.® difficulties recognized by the commenter merit only
, brief mention as justification for this design
Ephilosophy.
Sec. 10.7.3 Figure 10-14./3 --"It 1s not clear when backfilling will take A Figure 10-14 will be redrawn for the SCP and its suppor-

p. 10.7-4 .
Fig. 10.14

place.”
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testing can be performed in the experimental panel.

ting text will be revised to clarify that the current
design philosophy is to perform backfill of placement
holes at the end of the caretaker-retrievability phase.
Also a statement will be added to the effect that if it

is decided during the operational phase to backfill prior
to retrievability, then retrievability demonstration

Correat plons ace fo s eorsinatle
pefaedsabrle e witloet bactfill.
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p. 10.8-6
tig. 10-17
Fig. 10-18

Mortar jointed basalt blocks are not justified anywhere,

length should be based on joint patterns and conductivity,

i.e., on risk of bypass flow."

Seal
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B - Disagree
Y s Proggannmtic Impact (FROM APPENDICES B8 AND C QF TME DSCA)
: CHAPTER 10

n. FTEM ' iIp

£t 11 RENCE HRC STATEMENT OF ITEM DISPOSITION fUIP COMMENTS

Sec. 10.8 "The effect of the disturbed ... sensitivity analysis. The A Statements will be added to the information presented

p. 10.8-3 results of these studies ... affected by disturbance is in the SCR, page 10.8-3, Section 10.8, to reflect

Para. 4 required. /3 --"Very vague and noncomittal. Are large-scale the following: Due to inherent difficulty

field tests optional?* in the analysis;both of the extent and nature of

rock mass disturbance and of changes in permeability
associated with this disturbance, acgurate character-
fzation of the disturbed rock zone will require field
testing. In situ rock mechanical and hydrologic’ field
testing to be conducted in the Exploratory Shaft Test
Facility will enable an accurate characterization of
the disturbed rock zone. Rock mass characterization
and any necessary remediation at specific seal sites
will be done prior to seal emplacement. )

Sec. 10.8.1] "These materials will be tested ... at the repository horizon. D Current plans do not include shaft seal demonstration

p. 10.8-5 Emplacement techniques ... as needed. " /3 --"Where will the prior to construction license application. Ilowever, the

Para. 1 referenced shaft seal be demonstrated? Prior to LA?* overall seal field testing program is being reevaluated

: to determine the extent of shaft seal testing to be

done to support the LA. .

Sec. 10.8.1{ - Figures 10-17 and 10-18, /3,4 --"What is the basis of design? A SCR Figures 10-17 and 10-18 show schematic designs

developed during the preconceptual design period.

They no longer reflect our planning and will be deleted.
A statement will be added to the contents of the SCP
Section 10.8-1, that calculations of seal length

to meet flow rate and travel time requirements for
radionuclide_isolation are based on estimated hydrau-
lic conductivities of seal, disturbed rock zone, and
undisturbed host rock materials.
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DISPOSITIONS AND RESPONSES TO SPECIFIC MRC COMMENYS

Sec. 11.2.5
p. 11.2-10
Para. b

Sec. 11.2.5
p. 11.2-12
para, 2

Sec. 11.2.5
p. 11.2-12
para. 3

Sec. 11.2.2
p. 11.2-6

Sec. 11.3.1
po ‘,03“
para. 2

Sec. 11.2.1
p. 11.2-4
para. 2

"This (sfc) groundwater, pH, and extremely anoxic condition simulate
coriditions expected in a repository in basalt following decom- -
missioning and a return to conditions controlled by the geology."/

1,4, 6

"Materiais...have been identified...for chemically modifying the
groundwater..."/2, 4, 15 -- "See page 11,2-1, 1st paragraph which
essentfally says waste package has not been designed "

..ébackfill materials and additives have been selected...”/2, 3,
4,

AN/4, 5, 6,.9, 10

"preliminary estimates of long-lived radionuclide solubilities
indicate that this assessment (sic) could reduce the design
constraints on the waste package..."/3, 4. 5, 9, 10

Groundwater will not reach canister before about 100 years and will
have returned to anoxic-conditions by that time/4, 5, 6, 10 '
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: ruquires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
) nsaqgree
Y - Magrammatic Impact Chapter 11
1IN BHIP
i1 RINCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 11.2.1f "The site conditions have eliminated the need for a buffer and A Additional information will be included in Section 11.2
p. ll.§~7 overpack by providing an environment that canister corrosion...“/4. to support this statement.
!'ili‘-l.
. A The text on page 11.2-10, will be'revised tu reflect

the results of current testing. Continued testiny
will treat the cnvironmental conditions s v«ridbles
to achieve 4 range of conditiouns.

No action is required, since tha next sentence of che
paragraph states that required use of these maierials
is yet to be determined. Item 11.2-12 and 11. 2-10 are

not in conflict. ()dd }{uwthh& e .

The appropriate reference for the backfill material
development and selection process will be added.

'The text of Sectioft 11.2-6 will be revised to current
design and development effort., Details of muterials
can be found in Section W5.1 of the Barrier Haterials

Test Plan which will be referenced in the SCP.
C on$5ulw\.ll Oﬂ“&ﬁl*tNJZClaﬁqr\

'Sentence will be revised to indicate that preliminary
estimates are not based upon a well-developed data buse,
testing techniques and analysis methods.

Paragraph will be revised to clarify tha preliminary
nature of the analysés leading to these assertions.




A - Agree DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

€ - Requires Further Clarification : (FROM APPENDICES B AND C OF THE DSCA)
th - Disagree :
% - Programmatic Impact Chapter 11
ETR : G
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 11.3.2{ As will be discussed in Section.11.4,...be uranite (UO§4./5. 10 ~-- A Paragraph will be revised to emphasize the term®...over-
p. 11.3-3 “It has never been properly demonstrated that the QFM buffer control} simplified..."
Para. 3 . Eh." .
Sec. 11.3.2{ A1l including Figure 11-7./3, 9, 10 -~ "Accordingly to Figure 11-17 A This page of the SCR will be revised to emphasize the un-
p. 11.3-4 | the HM buffer doesn't affect the solubility unti1>300°C, which is certainties of the test techniques and clarify the signifi-
_ higher than temperature will be at thermal peak.” cance of Figure 11-7 to prevent .the reader from drawing
‘ B N unfounded. conclusions.
Seci 11.3.2 | The strategy for testing...scientific practices./4 - A "] Sentence will be deleted.
p. 11.3-20 : )
Para. 7 . ) ) (L -~
2S§< Sec. 11.3.2 | A series of experiments...disposal of nuclear waste./3, 4.?&é2§§w> >£ 63. Conment could not be found.
p. 11.3-20 : — .
Para. 4 ' B
Sec. 11.3.2] This suggests that interlayer water...potential backfill alteration.) A The BWIP will add clariflcation to the reasoning :V?:’ '
p. 11.3-30 | 10, 16 supporting the statement. A
para. 1| . o
Sec. 11.3.2 | The continued application...waste package final designs./3, 21 -~ - A Cross reference will ve made to Chapter 15 of the SCR,
p. 11.3-37 | "This is an extensive program that desérves elaboration." where the plans for testing will oe updated to yiela
para. 3 . greater detail.
Sec. 11.3.3] Important conclusions drawn...disturbed zone of the repository./5, A The word "conclusions" wil) e replaced by “inferencus.”
p. 11.3'38 9. 10' ]5.
Para. 1
Sec. 11.4.1 | The composition of the Grande Ronde Basalt...and HCO,./5, 14, 16 - .._’}7’/} He cannot find the conflicting statement. 1f found, it
p. 11.4-1 "previously the groundwater was claimed to have low F- concentration|" - will be corrected. ,
Para. 2 ' _ ' '
\ ) ,
r{L Sec. 11.4.11] Irreversible loss of water...(Deer, et al., 1967)/10 -- "whaf) when c Fluoride has no relevance to the irreversible loss of /
p. 11.4-6 F~ {s present?” . ' water, Comment difficqlt to interpret.
lara. 2 4 * '\'l«o. ' r‘\u_)_d %\'}A\h\‘.\lk\'\\ﬂ"' 0.““‘0} \(‘J.-,"'“
' 73 T wesndwde. i
) . . W

— | ‘ . '
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h - Agree
. - Requires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
b ~ Disagree Chapter 11
X - Programmatic Impact .

1TEM o \ BUIP N
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BUIP COMMENTS
Sec, 11.4.1] The high pH'values...(KPauskopf. 1979)./3 -- "Carbonates are clafmed A The revised text will clarify the reason carbonate
p. 11.4-7 to be important but there is no further discussion of them." . influence on pH is not discussed extensively. There
Fara, 2 was no mention of the importance of carbunates.
Sec. 11.4.1| Equation (¥11-2)./10 -- "The reference title implies pH is a .
p. 11.4-7 | result of H,510, dissoctiation only." \&~f* No reference was used for Equation (11-2). Text will
) 4”74 _
Para, 3 be revised to clurify that the equation is entirely

) hypothetical, to prevent the reader from misinterpretiny
the reference titles.
Sec. 1.4, | The Hanford groundwatér...dissociation,of stlicic acid./10, 14 -- - A VSee Item 11.4-7, paragraph 2.
p. 11.4-7 "Previously stated that carbonates were also important.” ‘
para. 5 _ . ,
Sec. 11.4,4| Equations {11.4) and /"Eq e not ced." N~_/-rﬁ~\___,,—’?q‘u tions e\ug1gpdﬁaf\\\_’//’”‘~\_,///\\\\‘,,//’\\».
p. > v u ‘
Sec. 11.4 Precipitation and hydrolysis...steady-state value./10, 16 " A The revised text will clarify that the conclusion is the}:
p. 11.4-8 : usual interpretation of the observed pH behavior. The -~
Para. 4 reference cited presents that interpretation, and should
be an adequate example.

Sec.11.4.1| For instance, pH depression...200°C using seawater./lg:)‘és D This discussion relates to Figure 11-24, which contains
p. 11.4-9 reference on the curves; those for basult will be added.
Para. 1 ‘ ) .
Sec. 11.4.1| Barnes and Sheetz {1979)./16 -~ "Improper reference.” A Reference will be deleted.
p. 11.4-9 ' .
para. 3
Sec. ]]-4.] ’ ' ’
p. 11.4.10 | Equation (11-6)/16. A Equation 2.6 will be referenced.
Sec. 11.4 «es(Fig. 11-25 and 11-26), ...ratios are Iow./lo -"Hhat about car- A See Item 11.4-7, paragraph 2
p. 11.4-12 | bonates.?
para. 1 7



A - Mpree
. - Requires

PISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

Further Clarification

(FROM APPENDICES B AND C OF THE DNSCA)

b - Disagree Chapter
4 - Progranmatic Impact hapter 11

11EH I BWIP | A
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION ~ \ BWIP COMMENTS
Sec. 11.1.1] ...include the THOREX wastes...metric ton of heaéy.metal./lﬁ. \B\.Fﬁ The p:>3graph &anists }f suppositions regarding
p. 11.1-4 : ' . possible waste streams. As such, citing a reference
para. 5 is not considered necessary.
Sec. 11.1.1] ...fins 6.4 millimeters thick (Mendel, et al., 1977)./14 -- "Figure A Figure 11-1 will be corrected to 6.4 millimeters.
p. 11.1-13 | 11-1 says 2.4 millimeters."” : :
para. 3 . B
Sec. 11.2.1] Preliminary results ‘of heat transfer...waste packagé for basalt./ A Additional information will be included in Section 11.Z
p. 11.2-4 5, 10, 16 -- "The groundwater may be relatively benign, but 1000 to support this statement.
para. 3 years is a long time. Analysis demonstrating this seems necessary.”
Sec.11.2.2 | The site conditions have elimindted...period of time (Anderson, A Additional information will be included in Section 11.2
p. 11.2-7 1982)./5 -- "This conclusion about eliminating both buffer and to support this statement. .
Para. 3 overpack seems premature. It is not clear that backfill will be

eliminated «1s0, but this was implieéd in previous statement of item.['

sec. 11.2.5] This groundwater, pH...contrblled by the geology./4. A Additional information will be included in Sectiun 11.¢
p. 11.2-10 to support this statement. ‘
Para. 6
Sec.11.4.1| The reducing conditions...radiolysis of water./4, 16 A’ Paragraphs 2 and 3 will be reorganized to pluce the
p. 11.4-16 , : reference at the proper place. -
Fara. 3 -
Sec.11.4.1}| The equétioné for ...(Robie, et al., 1978)./16 -- "This reference A The revised text will be corrected to show that data carme
p. 11.4-14 | {s not the correct one.” from correct references.
para, 2 : . ‘ .
Sec. 11.4.3] Assiming that at elevated...100°C to 300°C/16 -- “Boric acid dis- n A
p. 11.4-21 | sociation could be problem at pH's as low as 6.2 (Herm, 1977)." .
para. 1 :
Sec. 11.6 Under geologic control...#arylng With temberature./4 -~ "That low A The revised text will be clarified to show that analysis
p. 11.6-5 an Eh has not been established for the unperturbed target horizon." of available data indicate the value cited.
Para. 1 . ,
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Sec. 12.1.3
p. 12.1-3
Para. 4

/N --

expectation of compliance with the EPA draft regulations. A
ny

"Compliance with the EPA standard and 10 CFR 60 is required.
determinations on reasonable expectations will be made by the

Vicensing agencies."

76

A Agree
©  Requires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
Il Disagree
2 Preogrammatic Jmpact CHAPTER 12
VI BYIP :
RLEERUNCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
.’7.... . — " ,
L]
('Sec. 12.1 | The SCR states that preemplacement groundwater travel times near A The July 1981 wording 6f 10 CFR 60 will be used. ‘
p. 12.1-1_ | the repository must be sufficient to meet.NRC criteria. /8 -- .
Para. 1 C|"10 CFR 60 states that travel times are evaluated from the disturbed
zone to the accessible environment - wording should conform.”
Sec. 12.1 | The SCR states that travel times will be evaluated under antici- A The passage will be rewritten to conform to the comment.
p. 12.1-1 | pated geologic conditions and postulated disruptive conditions. /8 --
Para. 1 "10 CFR 60 requires analysis of preemplacement travel times.”
Sec. 12.1 | The SCR states that the current technical criteria proposed by 4” D In the 7/81 published version of 10 CFR 60, the
p. 12.1-)/8} the NRC 1s a minimum groundwater transit time of 1,000 years. /8 -- !y - “such other" provision is not included.
Para. 1 “]0 CFR 60 states that the travel time shall be at least 1,000 years®| S€¢ .
or such other travel time as may be approved or specified by the above,
Commission.*
Sec. 12.1.2] The SCR states that any potential release will be controlled by the A The distinction bétween "release at source" and “release
p. 12.1-2 |]engineered barriers in the underground facility and the primary into accessible environment” will be clarified to avoid
Para. 1 geologic barrier. /8 -- "10 CFR 60 states that the release rate misunderstandings.
shall be evaluated at the border of the engineered barriers."
Sec. 12.1.3] The SCR states that proof of compliance with the technical criteria ‘5( A A clarification will be incorporated in the SCP.
P. 12.1-34% depends on the reliability of numerical models to predict system . _
Para. 4 performance. /15 -- "The analysis will also depend on empirical
studies and expert judgment."
The SCR states that the modeling effort will give a reasonable A The statement will be modified to be more precise.




DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

A Ao
. Reguires Further Clarification (FROM APPEMDICES B AND C OF THE DSCA)
N - hisagree
! soyranmatic lmpaLt CHAPTER 12
Hin BuIP ' .
REFLRENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BUIP COMMENTS
Sec. 12.2 |The SCR states that the major stages of a long-term performance A The SCP will be clarified to include prbbability esti-
P. 12.2-1 {analysis are identification of release modes and prediction of mates and an assessment of residual uncertainity.
(Z)jk consequences. /18 -- "The performance analysis will also require .

determination of the probability of each release scenario."

Sec. 12.2.1} The SCR states that the principal applications of long-term per- A The SCP statement will be revised dccordingly.
. 12.2-1, | formance analysis are twofold: to assist in the design of the

Para<:§;>1( engineered facility and to predict the long-term behavior of the

repository system. /1 -- "The purpose of these analyses should be

threefold. The third function should be to guide testing in the :

geologic setting
Sec. 12.2.1] The SCR states that scenarios to be evaluated must be selected on A The SCP statement will be revised to conform to the EPA
p. 12.2-2 |the credibility of the event and the probability of a significant requirements.
Para. 2 release. /16 -- “The EPA standard defines the scenarios which

must be considered as those having the chance of occurring once

in 10,000 "
Sec. 12.2.1] The SCR discusses the method for scenario selection. /3 -- A A statement will be added to address probability value
p. 12, process to assign probabjlities to “ assignments. “Describt The proceas. This
Para.(3’ will /,t.q? be mere ,e“"A; tham o

. slu,/e /-H’C'm!u)f
Sec. 12.2.1] The SCR presents a preliminary list of disruptive event scenarios. A The NRC comment will be 1ncorporated NRC is emphasiz-
p. 12.2-4 /15 -- *The list {is recognized as preliminary. It is noted that ing that additional scenario analysis is neededhow.
Para. 4 the final scenario set will be determined at licensing." Additional statements wil¥ be added to reaffirm this.
Plans will be discuss n an expanded fashion.
Sec. 12, a1t (the borehole 1ntrusion scenario) appears to be a subset of the A The statement will e deleted from the SCP.
p. 12.¢} shaft seal failure scenario. /1 -- “Shaft failure is passive flow,
Para. borehole intrusion is active.®
77
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[+

p. 12.2-7x
Para. 2

compensate for uncertainties. /14 -- "Preliminary modeling has not
used a conservative approach to data selection (for example, the
choices of K and P on page 12. 4 -13).»

OVER CoMPEA) -

SATION MO

NEFOED, wusSE

PRA. J'n
78

APPROPRIATE.

A Npyee .
i Wequires Further Clarification (FROM APPENDICES B AND C OF THE DSCA) { “J”':'
b - hisagree Qe sr ™ -
X - Programmatic Impact CHAPTER 12 s DY
1M ‘ ) (o
RLELRENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BHIP COMMENTS
Sec. 12.2.1| The nature of the space and time scales virtually precjudes the use A A specific computation will be added or the statement
p. 12.2-5 |of physical models for field experiments to predict long-term will be amended to indicate that the possibility of
Para. 1 performance of. the repository system. /4, 13 -- “"Unretarded tracers such tests will be evaluated.
may migrate rapidly enough to provide useful information."
‘Sec. 12.2.1] Systematic error in field measurements is listed as one df the A A paragraph will be added to explain the statement.
p. 12.2-5 |major sources of uncertainty in model predictions but a technique Does +his naean Hthf a4 Jecbnigat
Para. 4, 53] for evaluating the associated uncertainty is not presented. /3 aa?cbe”ly ,7,/.,,,..,&’,. error will be presaduo
p. 12.2-7
Para. 1
Sec. 12.2.1| The SCR divides the areas to be analyzed into the very near field, A A description will be added either in: the glossary or
p. 12.2-5 |the near field, and the far field. /8 -- “The relation of these in the text. shouldk corforna loeFr L O,
Para. 2 regions to the disturbed zone should be defined."
. !
Sec. 12.2.1| Kriging techniques ... will provide a pragmatic approach to develop- A The word "will” will be changed to "may".
p. 12.2-7 |ing continuous representations of hydrologic data. /10 -- “Meaning-
pPara. 1 ful kriging analysis requires a substantial data base. The BWIP .
data base may not be extensive enough to warrant use of this
technique."
Sec. 12.2,1|The SCR states that uncertainties in interpolation and in conceptual A A clear definition and scope of "conceptual model” is
p. 12.2-5 |models are comparable in importance to measurement uncertainties as needed and will be added to Chapter 5 and Chapter 12.
to 7 sources of error in performance assessment. /14 -- "On page 13.3-72
the SCR states that data uncertainties dominant."
Sec. 12.2.1]The SCR states that a conservative methodology is necessary to L3> A - [Substantial elements of conservatism will be included.

Porosity value on page 12.4-13 is in error. Further
clarification on the basis for categorization will be
provided.
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N Apee

. Reguives Further Clarification

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS { ' [

(FROM APPENDICES B AND C OF THE DSCA)

Sec. 12.3.2
p. 12.3-
to 12

assessment.
specific uses of the various codes." :

/3 -- "The section contains 1ittle information on the
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I Disagree
X - Programnatic Impact CHAPTER 12
LN ‘ BHIP _
RLECRENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 12.3 |The SCR states that modeling will include heat transport stress- A A sentence will be added to address source term modeling.
p. 12.3-1-4strain, groundwater flow, and radionuclide transport. /14 -- "Chap-
ter 5 discusses plans for hydrochemical modeling on page 5.1-139.
The relation to the transport modeling and the codes to be used is
not discussed.”
Sec. 12.3.1|Sorption of the dissolved ... linear isotherm, /1, 14 -- See A A statement will be added to Section 6.4.2.2 to indicate
p. 12.3-4 |Section 6.4.2.2, ' o - - that mnmg_cgwm
Para. 4 ' alternative to precise linear isotherms.
Bullet 2 » :
Sec. 12.3.1|The SCR states that a mathematical model has been developed which A There are no firm plans for the use of the model. It may
p. 12.3-4 ldescribes the transport of any radionuclides in fractured porous be utilized to estimate the magnitude of the matrix
Para. 6 X media. /7 -- "No plans are presented for gathering data on the diffusion effects. A comment will be added to note that
existence of dual porosity in basalt. No data are presented to although the code exists, its used will depend on the
identify the need for a dual porosity model." extent of 1tscugwMN r?
FECTRA
Sec. 12.3.2|The SCR presents a table of codes to be used for repository A This 1ist presented in Chapter 12 includes a brief dis-
p. 12.3-6 [performance. ‘M -- "This 1ist of codes differs from the codes cussion of codes that have been used in previous studies
Table 12.2 {discussed in the plans on page 13.3-59, 69." by Rockwell or others and codes that may be used in .
performance assessment. The discussion in Chapter 12
will be modified to conform to the plans Chapter (16).
Sec. 12.3.2|The SCR states that the ANSYS computer code will be used in the A jﬂo firm decision has been made to use this code for
p. 12.3-7 |analysis. /10 -= "The difficulties of benchmarking a proprietary . performance assessment. The discussion of ANSYS will
Para. 3 ° |code are not discussed." v ' be deleted. = PLS LET S Now. WwWERE Now
. B ENCHMARE M &
The SCR describes the various codes to be used in performance A Some additional detail will be added to Section 12. Full

detail will be added in future documents. - Fo® THoS &

wHicld wikhlk RE VWSED To REACH cm)cws:ous)
FuniL "Dockk MEMTATION S NEEDED,




© I PeESuME & RECOMMEND -THAT A[L
REFERENCE TO O CFP PART (o witLL
Us& THE FINAL VERSIoy wHicH WAS
AFFIRNED MAY 23 19§ 3.
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( ’N?quires Further Clarification (FROM APPENDICES B AND C OF TIHE DSCA)

I tisagree

X tvoyrammatic lmpact CHAPTER 12

1ItH . BWIP

Rt} ERENCE STATEMENT OF ITEM - COMMENTS‘CODE/REMARKS DISPOSITION BUIP COMMENTS

Sec. 12.3.2{The. SCR states that the codes can be integrated to produce a system A Clarifying statements will be added to Section 12. Full

p. 12.3-13 jmodel. /3 ~-- "The section contains no discussion of the type or details will be ?rovided in future documentation. twNEAT]
Para. 4 amount of coupling planned. A1l modeling results are based on the lans for this will be addresSsed in the F1 A ) ag

use of single codes without coupling." These P"“’"" will e oliscuss OJ« :;‘\
= AN MRC an -f-Ae are ;

) ‘ ' IEEZ l‘:feue|k!':§?‘ ‘? :

Sec. 12.3.3]The SCR states that the different codes are in various stages of A brief d1scussion of the scope of verification and

p. 12.3-15 |verification and benchmarking. /3 -- "There is no discussion of the benchmarking will be added. Full detail on a code-by-

Para. 1 specific number or type of problems being used." code basis will be provided in future documentation. egrauag_]?

Sec. 12.3.3
p. 12.3-16
Para. 4

>

Sec. 12.4.1
p. ]204-]
Para. 2
-2

e

The SCR states that the process of demonstrating that a computer
code adequately represents physical reality is termed validation.
/3 -~ "No other mention of validation is included in Chapter 12.
The plans for validation do not show how the proposed exercises

will contribute to showing the equations to be correct."

Lines 23-26, “In spite of ... exceeding 10,000 years.

Coumomce LEVEL Too

MICH.

/3, 6, 12, 13

o
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Plans to accomplish :this will be addressed in the SCP.

1ein NHow MNucH DETAIL

An expanded discussion\to provide additional detail will
be added to Section 12/ Full detail on a code-by-code
basis will be provided/in future documentation. Plans to
accompl ish this will addressed in the SCP. whew 7

(1

Code 3; the scope our document did not provide for
detailed discussions and explanations of these studies.
The references may be examined for detail.

Code 6: alternative conceptual models were considered
because each of /the independent studies considered a
different conceptual model and somewhat different
properties. Ajdiscussion of alternatives will be
included in the SCP. -

a detailed site characterization is clearly
justiTied.

. Conglormy ~ tocmp”‘"b .
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. lRequires Further Clarification
D - Disagree

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

(FROM APPENDICES B AND C OF THE DSCA)

- ——

—oe e

X - Progranmatic Impact CHAPTER 12
e , BuIP
REFERLNCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENYS
Sec. 12.4.1 Continued ~&~> A |Code 13: certain aspects may be nonconservatiﬁe in the A

Sec. 12.4.1
pn ]2-4-3
Para. 7

Sec. 12.4.1

p. 12.4-3
Para. 4 (:

Sec. 12.4.1
p. 12.4-3
Para. 5, 6

*(Detailed comments about early modeling efforts are not included.)*

Lines 39-40, "The total travel ... to be 33,000 years" /6, 13

The vertical hydraulic conductivity of Layer 2 also included the
intervening basalt layers. /13° (At cloes -thass :
.sentfente mean ? Sumg et e ofiscnss &

I’Iq o ‘;;41;9"3¢[ avbbl::Q4ﬂp.
Model Calibration /3

~
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disruptive scenario analyses. The conservative factors
are believed to far outweigh the limited nonconservative
factors in the pre-waste emplacement analyses. Additional
data and further analysis is clearly needed. =p)scuss
AT "74\‘.(&0; e AT PA M‘G7. v

Discussions of obsolete analyses will be deleted from
future revisions.

Code 62 only a single alternative was considered in
this particular study. The set of studies taken as a
group considered several alternatives. Additional
alternatives will be considered in: the SCP,

Code 13; substantial conservatism was incorporated into
the study. Some factors (e.g., effective porosity) may
be nonconservative. Clarification in the SCP will
address this concern. '

Basis for the categorization is not stated and is c
unknown. Specific and detailed :5250 s for this cate-
gorization are needed. sug?e . wnkakop

r M

This information was not provided to DOE or Rockwell.
The subcontractor was requested to provide this infor-
mation, but was unable to comply due to staff changes.
Further explanation or detail is not possible. The
discussion of this obsolete study will be deleted.
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t.  Requires Further Clarification

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

(FROM APPENDICES B AND C OF THE DSCA)

Sec. 12.4.1
p. 12.4-7

Line 1-bottom, “... 12.4.1.1.2.2 Assumptions ... to 100,000 years."

/3
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B bisagree CHAPTER 12
Programmatic Impact
LigH auIp
REL ERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 12.4.1}Assumed values of thickness and porosity shown in Table 12-4. /3 A The current single point estimate of effective porosity
p. 12.4-3 Cowtbinartion 13 non cons Creafive, as el for flow tops is lower. The basis for categorizing
Para. 6 7, 2 thickness as nonconservative is not clear. Limitations
as poeresififs, will be noted in the SCP, v
Sec. 12.4.1} This composite vertical hydraulic conductivity was used in the A The authors of the study have earlier disagreed with this
p. 12.4-5 [calibration of the groundwater travel time, /3 same criticism. The discussion of this study will be
Para. 3 : : ' deleted.
Sec. 12.4.1|A comosite vertical hydraulic conductivity was calculated using A See comments on NRC reference item pg. 12.4-5. It should
p. 12.4-7 jundisturbed rock properties, the aggregate cross-sectional areas be noted that the shaft and fault analyses are disruptive
Para. 3 of the five shafts, the vertical hydraulic conductivity of the scenarjos and not estimates of pre-waste emplacement
degraded shaft material and the area of a 4000 x 4000 m grid groundwater travel times. The discussion of this analysis
block (planar dimension) *“ N3 will be deleted.
Sec. 12.4.1{Lines 31-32, "The traveltime ... comparison purposes.* /13 A It is not clear how non-conservative the overall analysis
p. 12.4-6 results are in light of the fact that a higher vertical
Para. 4 conductivity in the actual fault or shaft areas would
produce a lower head gradient. It is agreed that the
approach used in these scenarios was inadequate for the
reasons noted by the NRC. The discussion of the scenarios
will be deleted from the SCP.
A Thi§ was a very preliminary analysis and was presented

as such. The discussion of this study will be deleted
from the SCP. _
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83

The basis for the nonconservative categorization is not
stated and is not clear. In this analysis, vertical
movement from the repository horizon to the Mabton Inter-
bed was assumed (a highly conservative assumption). The
normal Yimitations of using composite layers for travel-
time calculations do not apply for that portion of the
flowpath. The travel time in the Mabton Interbed was
estimated using best estimates of the horizontal
hydraulic conductivity for the Mabton. - No credit was
taken for the vertical flowpath from the Mabton to the
river.

The range of traveltimes is indicative of the magnitude
of predictive uncertainty. This study was very preliminary
and references to it will be deleted in future revisions.

Code 6: a discussion of alternatives will be added to the
SCP. The influence of a possible hydrologic barrier to the
west of the reference repository location appeared at the
time to be a feature influencing the hydrologic regime in
the RRL. Lack of definition of this possible feature was
considered to be a major deficiency in simulating heads
in the Cold Creek Syncline and the RRL areas. HNo
reasonable amount of parameter adjustment or range of
boundary conditions would account for a 500 foot head
drop in less than 3 kilometers without proper accounting
for a specific barrier. This aspect will be addressed in
future studies.

Code 13: the analjsis was écknowledged to be deficient due
to lack of definition of the structural features.

A} I\"i'lﬁe
. Reguives Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
- Disagree CHAPTER 12
1 - Progranmatic Impact
1N A auiIp
REHERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION
Sec. 12.4.1|{The. initial ratios of:horizonta]-to-vertical hydraulic conductivities o7
p. 12.4-7 |were determined for each layer by compositing the estimated conduc- 9
Para. 1 tivities of dense basalt, interflow, and interbed materials. /13
NeC will Aau e +o provisfe Clar ,ﬁ,.,?...... }0, ;:/(
L) . . ’ *
@ ('ayo a:m‘l? 3 en e»zvéﬁ [ £h — ot aerovlw-c. ‘a:fu‘"
% 1455'“7”““. 4 ré&«,ppepe;qf uWP- \
.
Sec. 12.4.1|Values of porosity assumed for traveltime calculations. /2 A
p. 12.4-7. -
Para. 1
Sec. 12.4.1]The model computed absolute heads that were larger than measured in A
p. 12.4-7 |the deep basalts underlying Hanford. This was attributed in part
Para. 3 to the existence of some structural features that were not well
defined and were, therefore, not included in the model. /6, 13
A

NN
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t.  Reguires Further Clarification
b - Disagree

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

(FROM APPENDICES B AND C OF THE DSCA)

X - Programmatic Impact CHAPTER 12
HEN . BuIp
RE1ERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BUIP COMMENTS
Sec. 12.4.1|Line 1-bottom *12.4.1.1.3 Pacific ... of the Hanford Site.” /3 A The objective in discussing the various far-field studies
p. 12.4-8 . was to present a factual summary. Value judgments and
criticisms of these studies were excluded from the SCR
descriptions. The reference should be gxamined for
further details. wAhwk 13 DoFs Profb"“o
achion’? '
sec. 12.4.1)Classifications of conservatism of assumptions. /3, 4 A No additional information was avpilable in the .
p. 12.4-9 reference. whet 13 DoES preposed nekiva T
Table 12-5
Sec. 12.4.1} The surface fluxes for the upper boundary elements lying below A The heads calculated by the model are presented in the
p. 12.4-13 ] recharge areas were assumed to be proportional to annual rainfall. reference. The rainfall input was simulated in this
Para. 1, /2 -- "Pressures which the model calculates in these recharge areas case through the volumetric source term into the upper
13-18 should be checked to confirm that the fixed inflow rates are layer. This aspect will be further clarified in the
realistic.” _ SCP revisions of Chapter 12.
Sec. 12.4.1] The SCR states that the hydraulic conductivity in the Cold Creek The statement in the SCR is presented as an assumption ,}39
p. 12.4-13 | Syncline is representative of the Pasco Basin and that conductivities not as an observation or conclusion. The modeling wd
Para. 1 are uniform throughout each layer. /14 -- “The assumption is not analysis summarized in this section was preliminary
Item 8 consistent with the conclusions on page 5.1-20 which states that A and completed more than a year before Chapter 5 of the
: structural elements such as the Gable Mountain-Gable Butte Anti- SCR was prepared. It is recognized that anticlines may
cline may alter the conductivity and flow in the region.*® alter rock properties. The degree of such alteration
is not certain but is being addressed in current modeling -
studfes. This concern wil},be addressed in future—
w s DoES Propbse&
for +he ScP? _

dhe S
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. Requires Further Clarification
1 - bisagree

DISPOSTTIONS AND RESPONSES TO SPECTFIC HRC COMMENTS

(FROM APPENDICES B AND C OF THE DSCA)

\ BWIP COMMENTS

X rroyrammatic Impact CHAPTER 12
JIEH _ BWIP
REVERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION
sec. 12.4.1] The SCR states that the hudraulic conductivity for the model layers A
p 12.4-13 | can be represented by compositing the hydraulic conductivity of the
Para. 1 indiviudal layers./13 -- "Compositing of different hydraulic char-
Item 6 acter can result in increased travel times and limited vertical
‘ flow. These factors in addition to flow rate must be considered.
when compositing layers."
MR CE NOTES THE
t14‘5233v°
Sec. 12.4.1 Lines 19-21, "The horizontal ... variations."/4 AsSsuMpPTtion s w, >
p 12.4-13 @
Para. 1 ’
Item 4
Lines 22-23, "The hydraulic ... vertical plane."“/4 " (féi> -

Sec. 12.4.1
p 12.4-13
Para. 1
Item 8

Lines 31-33.'“The hydraulic conductivity values in ... as a whole.®/
4
"

@-9%'( 8
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As stated in the SCR and the technical reference, the
nonconservative features of compositing hydraulic
conductivity were recognized and compensated for in the
analysis. - The effects of compositing the effective
porosity were not addressed. This may introdyce some
nonconservatism in the analysis. Future updates of
Chapter 12 will address the effect of compositing the
material properties upon effective porosity, flow

path and travel time. This particular study was not
specifically designed to be conservative.

This is an assumption, not a assertion of fact. It is
considered a reasonable assumption given the amount of
information available and the preliminary nature of the
study. It was acknowledged on page 12.4-15 to be the
principal 1imitation of the study.

Again, this is not an assertion of fact but a reasonabl-
assumption. The assumption of vertical anisotropy in
the dense basalts 1s considered very conservative
(factor of 100). It was selected because of the vertical
orientations of fractures in the colonnade portions of
the dense basalt flows., The alternative to isotropy in
the horizontal plane is anitotropy. If anisotropy had
been assumed, it would also have been necessary to
assume an anisotropy ratio and orientation without
supporting information.

This statement is an assumption and not an assertion of
{?ct. Seg the comments on NRC reference item p 12.4-13,
nes 22-23 :
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Para. 2

Sec. 12.4.2
p 12.4-14
Table 12-6

Sec. 12.4.1
p 12.4-15 .
Para. 3

lines for fractured media."
Table 12-6/13 399¢9‘¢

Iculations a horizontal
-=- "The value chosen for the
Chapter 5 (page 5 1-37-39)
m/sec while
m/sec.”
oR

The SCR states that for travel time
conductivity of 10-7 m/s is used.
flow contact is not conservative.
reports that the Umtanum flow top has a value of 10-9
other Grande. Ronde layers have values as high as.- 10

!}
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A Agree
. - Requires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
b - Disagree -
X - Programmatic Impact CHAPTER 12
1N : eWIP
RLFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 12.4.11 Lines 38-40. “The model composite ... per second.*13--"Muted A As noted previously, the nonconservatism in hydraulic
p 12.4-13 page 12.4-14.% S conductivity was compensated for in the analysis. The
Para. 1 mild nonconservatism introduced by the compositing
Item 8 process on effective porosity will be addressed in the
next revision.
Sec. 12.4.1] The SCR states that the effective porosity of the Grande Ronde A This is a typographical error in the SCR. The correct
p 12.4-13 Basalt assumed to be 1%./13, 14 -~ “The range of porosity values _value is 0.1%. The original error was in the report
Para. 1 reported in the SCR (page 4.1-46) is 10-2 -10-4. The value by Arnett, et. al (1981). This will be corrected in
Item 9 chosen in Chapter 12 is the high end of the range." the SCP. , _
Sec. 12.4.1} The SCR states that PATH was used to calculate streamlines"/10 -- & A The PATH -3D model was used, not the PATH model.
p 12.4-13 | | "The method for calculating the streamlines is not discussed. The
method used may be a nonconservative method of calculating stream- The method is discussed in additional detail in the

reference. The basalt system at the far-field scale
was assumed to be a continuum. Arnett, et. al. should
be examined for this information.

The basis for the overall categorization is not clear.

- The conservative and nonconservative nature of

rnodel ing analysis will be discussed in the SCP.

The comment appears to suggest that extreme values of
local hydraulic conductivity should be used. The
mean value of hydraulic conductivity is on the order of
10-7 m/s. Using a single point extreme of data without
evidence of extensive areal correlation is incorrect.
Recent statistical studies of horizontal conductivities
in the Grande Ronde Flow tops suppart 10~7 m/s. This
point will be addressed in some detail in the SCP.




DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

I Apeee
: Requires Further Clarification ' (FROM APPENDICES B AND C OF THE DSCA)
I - isagree CHAPTER 12
{ - Progranmatic Impact

T BuIp
REFERENCE STATEMENT Of ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 12.4.1] "Reasonable adjustments in the values of the boundaiy conditions C Text should correctly read DC-12, -14, and -15.
p 12.4-15 were made to obtain a match with the head data within the model \ -

boundaries. For the Wanapum and Grande Ronde Basalts, emphasis

tara. 1

Sec. 12.4.1
p 12.4-15

was placed on adjusting boundary conditions to approximate the
head measurements in boreholes DC-13, -14, and -15.”/10,/}3’1-
*Normally, material properies are adjusted. o=’

The SCR states that in the study of Arnett, et. al., it was
assumed that flow occurs in 1% of the Grande Ronde basalt.”/16 --
"The original reference gives 0.1% for this figure.®

®
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\

In this analysis, the boundary conditions and locations
of the effective boundaries for the RRL were considered
to be particularly uncertain. Using the initial set of
boundary conditions, even extreme ratios of hydraulic
conductivity were unsatisfactory in matching heads.
Unless the boundary conditions are satisfactorily known,
adjusting material properly values can produce mis-
leading results. The analysis summarized i1n this section
of the SCR emphasized that point. The modeling task -
force has agreed to the uncertainty in the boundary
conditions and the need to tirst define boundary con-
ditions. A discussion of boundary conditions and
material properties will be added to the SCP.

There are two typogrpahical errors in the original
reference. The effective porosity used should read
0.1% and the effective interval used should have read
1%2. The SCR is correct in this sentence. The reference
should be corrected.




n o Agree

¢ Requires Further Clarification

b - bisagree

£ - I'rogrammatic Impact

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

CHAPTER 12

(FROM APPENDICES B AND C OF TIE DSCA)

HIEH
Rt FERENCE

STATEMENT OF ITEM - COMMENTS CODE/REMARKS

BW1P
DISPOSITION

© DHIP COMMENTS

Sec. 12.4.1
p 12.4-15
Para. 3

Lines 17-19, “The groundwater as ... Wallula (Figure 12-8),%/6,
4. 13 -- “Imput gradient and subsequent direction of travel are
t consistent with data

15

Input gradient and subsequent direction of travel are not consistent

with data."

Lines 31-32, "After reduction ... than 100,000 years."/3, 13

N

DEFER 70 NPPesosy
oR R A. worksHeP

A
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' :
* Code M: The data available at the time were used.

Code 6: The purpose of the preliminary study summarized
was not to evaluate a variety of alternative concepts.
Taken as one of several preliminary studies several
alternatives have been considered. Careful consider-
ation of reasonable alternatives is necessary and
additional studies are planned. A discussion of
alternatives will be added to the SCP.

Use of extreme values without evidence of spatial
correlation is not technically sound.

Code 13: See previous comments. A discussion of
conservatism/nonconservatism will be included in the
SCP. The RRL data were not available at the time of
this study. Such a flow direction 1s consistent with
the RRL data. It is not the only flow direction that can
be” interpreted from current data, however, and alter-
native conceptual models are being developed. Specific
and detailed reasons for this categorization are needed.

Intent was to present summary in SCR. Detail is
available inthe reference. Specific and detailed
reasons for categorization are needed.




DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

Sec. 12.4.1
p 12.4-17
Item 2

Lines 20-24,"(1) Vertical migration ... accessible environment.*/11,
13 -~ "Lateral flow in the Frenchman Springs or Priest Rapids is not
calculated. See page 5.1-42 concerning potential yields of

Hanapum Basalt.” '

Lines 30-31, "The accessible environment ...

southeast of the
repository."/11, 13 '
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h Agree
t. - Wequires Further Clarification (FROM APPENDICES B AND C OF TIIE DSCA)
Is - lisagree
X - Programmatic Impact CHAPTER 12
IR . BWIP
REFLRENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
T 15 ,
Sec. 12.4.1] Fiqure 12-8/6, M, 13 -- "Forced gradient and subsequent direction A Code 6: The particular study being summarized did not
Fig 12-8 of travel are not consistent with data (see comments Chapter 5 of consider alternatives. Several alternatives were
SCR).* C considered when the set of studies summarized in
"2;£E£3359 Section 12.4 are examined. A discussion of alternatives
6557 - will be included in the SCP. :
d 15 :
h Code MI: Flow direction is consistent with data.
Discussion on conceptual models will be expanded in
I;,J? , the SCP.
P
Wi 13 meact -GQA Code 13: Both horizontal and vertical gradients in (
here | - T e analysis were much higher than gradients calculated
frompec ata. Specific and detailed reasons
. for the categorization are needed.
v .
Seg. }Zi;.l Lines 5~7, "The travel time ... travel distance."/13 %é;;ﬁ\"’ ?ee comments NRC reference item pg 12.4-16, Figure
p 2- - 2-80
Para. 2

RRL data was not available at the time this study was
performed. Analysis of lateral flow in the Priest
Rapids member was considered but insufficient data
existed at the time to satisfy the statistical nature
of the analysis. Problem will be addressed in the SCP.

—HRE-eoncerns
+«++-beaddressed i foture—studi es—————
sholy & be HLele fed Foon ScP.
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¢ Reguives

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES B AND C OF THE DSCA)

Further Clarification

. . L Iy
\ -3 e . T K
. -
;

LY > !
(. «% LAY o ) J

NP -

Sec. 12.4.1
Ip 12.4-20
Tables 12-7,
12-8

Data presented in Tables 12-7 and 12-8/7, 13 -- "Supporting data for
the assumed values of gradient and effective porosity are not given.
Values are nonconservative when compared with data presented in
Chapter 5, but this is not noted in the text."

90

D - Disagree CHAPTER 12 X, \\;.;."‘_\\'"“/ J)U \DL oL
{ - Proyranmatic Impact y \ . .
ois o OMIP COMAENTS
ull|RINCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS
sec. 12.4.1] "A study to assess ... borehole needs,"/2, 16 -- The document which A Code 2: The performance assessment aspects of the
presents this work is not referenced.® study are summarized in the SCR. .
A Code 16: This is an obsolete study that was not
primarily designed to provide a performance assessment.
References to this study will be deleted from the SCP.
Sec. 12.4.1 “The accessible environment was the Columbia River at Wallula Gap, A Definition of accessbile environment as 10 km will be
p 12.4-17 60 km southeast of the repository."/8 -- “Accessible environment is used. .
Para. 5 presently taken to be 10 km from the repusitory.
[tem 2 , _
Sec. 12.4.1|. The SCR states that the path length used for the TASC analysis A Reference to the TASC analysis will be omitted in the
p 12.4-17 " | was vertically to the Mabton interbed and then 60 km southeast revision of Chapter 12.
Para. § to Hallula Gap/14 -- “The data in Chapter 5 (page 4.1-54) show
| Item 2 the Mabton flow traveling along shorter paths and discharging
either near Gable Mountain or along a more northern portion of
the Columbia River.”
Sec. 14.4.1| Lines 43-bottom, "In all cases, but ... minimum requirement."/13 A References to the TASC analysis will be omitted from
p 12.4-18 _ the SCP.
Para. 3
e DERR-
Sec. 12.4.1 | Table 12-8/%, 11, 13 -- Lateral flow in the Frenchman Springs or /ﬂA” Lode_5: -No—eonclusion—is-presented:—
p 12.4-20 Priest Rap s is not calculated. See page 5.1-42 concerning ' ' :
Table 12-8 | potential yields of Wanapum Basalt. Effective porosities are A Codes 11, 13: References to the TASC analysis will be
too high.” - ' omitted from the SCP.
A Effective porosities may;be nonconservative relative to

the current single point estimate. However, the

assumed values are consistent with values in technical
literature. References to the TASC report will be omitted
from the SCP,




A - Agree

C - Requires Further Clarification

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

(FROM APPENDICES B AND C OF THE DSCA)

h - Misayree
X - rogrammatic lmpact * ) . CHAPTER 12
bicu . BWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 12.4.11 *The SCR presents Table 10 with groundwater flow rates."/14 -- . A References to the TASC study will be omitted from the
p 12.4-21 "The flow given 1n Table 12.10 is not equal to the product of the SCP,
Table 12-10f cross-section, hydraulic conductivity, and the hydraulic gradient
given in Table 12.8." o
Sec. 12.4.1} Table 12-9/5, 7, 13 -- "See previous comment. Vertical hydraulic A Code 5: Mo conclusion is presented in the table.
p 12.4-21 conductivity is no tive and not measured.
Table 12-9 A Code 7: References to the TASC study will be omitted
: from the SCP. : ,
- A Code 13: Effective porosities may be nonconservative,
N otherwise it is not clear that the values (especially
JERT W “'m‘#Li, the head gradients) are nonconservative.
(gp waﬂ - ,

Sec. 12.4.1
p 12.4-22

Tables 12-10}
’]]. ']2

p 12.4-2

Tables 12-10, 12-11, 12-12/13

Sec. 12.4.1 Table 12-13/7, 13 -- "Additional data needs are outlined 1in
|, previous paragraph.”

Table 12
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It 1s not evident that the travel time estimates
overall are nonconservative.

See fIRC reference ftem p. 12.4-22. There is no
statement in the SCR that claims a full understanding
‘OTT‘JMungwater flow systems

sufficient for a_—
LQ&IM?_L}‘:%%). Uncertainties are acknowledged
and additional data needs mentioned. The purpose of
Section 12.4.1 was not to prove compliance with
the 1,000 year travel ‘time subsystem.criteria, but to
summarize studies (including their 1imitations) and
to provide a background for judging the value of -
proceeding with site characterization.




A Agrce

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

a —-a>

¢ Lotk ‘

¢ - keguires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)

0 - hisagree

X - Frugrammatic Impact CHAPTER 12 epl\( ASZSW«'O \ Q

in | BHIP D

RECFERCHCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BUIP COMMENTS

Sec. 12.4.1} Lines 6-10, “Even with the ... to the accessible environment.®/ D In spite of the deficiencies and uncertainties, it is

p 12.4-24 12, 13 ' , 2t ur Judgment that confidence in the travel times

Para. 2 B £ ___fexceeding 1,000 years is sufficfent to justifiy de-

DD MW”? tatled site characterization. It is acknowledged
o THE that uncertainties exist and complfance with the NRC
subsystems criteria is not demonstrated sufficjently

for licensingvgyrposes at this time.  Pur 11&13

: I¥WTO ac
Lines 13-17, "Although a PATH 3D ... as the repository horizon."/4 A Some support is offered but not at the same level as
' for the Umntanum flow. Groundwater travel times' for
‘the Cohassett (formerly middle sentinel bluffs), flow
will be included in the SCP.

Seclzz zzég.z Lines 6-7, "An effecitve porosity ... for the basalt."/4, 13 W‘ﬁ”c?dg 4: This 1s a stated assumption, not an assertion

p 12.4- of fact. .

Para. ) '

Item 3 A Code 13: This was a preliminary analysis. Appropriate
explanations of limitations and nonconservative features
will be explained in future updates or the summary of
this analysis will be eliminated.

Sec. 12.4.2] "The SCR states that minimal radionuclide retardation was A Supporting data will be added or the analysts will be

12.4-25 assumed.”/7 -- “The K4 values used are not specified. The replaced by a more up to d

3m_ 1 reader is referred to another section, but the modeling data. P to date analysis with supporting

Item 8 conditions are not explicitly stated in that area."

Sec. 12.4.2| "Study of the disruptive phenomenon.”/ 3 "The difference in A The velocities reported are assumed interstitial

p 12.4-25 Case | and Case Il is less than a 20 percent of {nterstitial . velocities. Effecitve porosities are independently

velocity.” assumed in order to calculate the retardation factors.

" 1Para. 2

92

It is 1ikely that this analysis will be omitted in

future updates of the SCR key hydrologic
It does not properly

parameters vere merely assumed.
fit into the performance assessment category.

CURRENT PLAN -~ IV R onT
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

Further Clarification

(FROM APPENDICES B AND C OF THE DSCA)

1980, which uses an anisotropy ratio of 100 (page 12.4-14."

93

X - Programmatic Impact CHAPTER 12
1T0H BuIP
RL.FERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 12.4.2] Additional geochemical data ... So]ubility-limited conditions./14, A This will be rewritten for the SCP,
p 12.4-28 2] -- "See ES page 7 last sentence and 6.4-3 last sentence."
Para. 3
|Sec. 12.4.3| In Section 12.4.3 The SCR contains a description of the 2D modeling A Justification of 2-D analysis will be added. The 2-D
p 12.4-29 with water flow and thermal effects./10 -- “No justification is mentioned on 12.4.12 was a far-field apalysis much
Para. 3 given for using a two-dimensional analysis. This contradicts the larger in scale and lacking in detail. 1t was conducted
statement on page 12.4-12 that “two-dimensional analysis was prior to 3-D analysis. MNear-field 2-D analysis are not
bas}cally an instructional exercise and is considered nonconser- . 1imited in the same fashion.
vative."
Secé }2.8.3 Lines 27-29, “The stratigrahic section ... conceptual model."/4 A Thds will be rewritten for the SCP.
p 12.4-30 "
Para 4
Sec. 12.4.3]| The sch states that consequences of shaft seal failure are bounded A This will be rewritten for the SCP.
p 12.4-30 by fault scenario./4 -- "Since the modeling reported evaluates faults
Para. 2 outside the immediate repository area, shaft seal failure is not
considered with these analysis." ;TR
Ay ‘ A, C The statement in the SCR is a reasonable assumption, not
- [ ] 3 ’
secy 4T3 | ines, 713, ") Mighin e model ., vesionl grondinter o -assortin of fact. Mdiloral clarication and
Para. 2 to hydrogeoldglc conditions." S . \ discussion of conservative/nonconservative features will
n |5 be included in the SCP.
Sec. 12.4.3 | The SCR states that for the 2-D modeling an anisotropy ratio of A There 1s an inconsistency between analyses performed at
p 12.4-34 10 is used./14 -- "This 1s not consistent with Arnett et. al., different times. A ratio of 10 is considered to be
Para. 4 reasonably conservative whereas ratio of 100 is very

conservative.




A - Ayree DISPOSITIONS AND RESPONSLS TU SPLUII 1L 1t wurewio
C - Requires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
D - BDisagree
X - Programmatic Impact CHAPTER 12
1T BWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS

Sec.-12.4:31
p. 12.4-33
Para. 5

Lin$§'27-39, "The representative or...5 x 10-14 meter per second."/
3,13 B ,

Sec. 124473
p. Jix3-34
PIFs. & -

Sec. 12.4.3
p. 12.4-34
Pava. 5

Sec. 12.4.3

“The vertical head profile measured at Borehole RRL-2 is represent-
ative across the model study area."/3, 10 “Discussion ot the
method for enforcing this condition is required."

-10

Lines 3-7, "(1) the hydraulic conductivity...10”'" meter per

second.*/4, 13 Lines 22-25, "12.4.3.2.2.2 Hydraulic Heads...

same range."/4 "Correct flow direction is not demonstrated at
this time. See comments page 5.1-63." '
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L

ewritten for the

This will

xSsumption,
arificati
conserva features

This section will be expanded to incorporate a statistical
description of data and a probabilistic analysis.

basis for the nonconservative categorization is not
stated. S i

The

¥ Conservatison has st

yses p med
10 is co ered t
ere a ratio of 10015 vg;z,f’

&he basis for vertical head profiles used in the modeling
will be presented in the SCP.

deitional clarification will be provided.




A - Apree DISPOSITIONS AND RESPONSLS TO SPLUTEIC NRC COMMINTS
€ - Requires Further Clarification (FROM APPENDICES B AND C OF TIIE DSCA)
D - hisagree
X - Programmatic Impact CHAPTER 12 /?
- TTKM BwIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS | OISPOSIYION _ BWIP COMMENTS
. ‘] 'n
Sec. 12.4.3 Lines 4-8, "The specific storage...compressibility data."/3, 7 o %is will be rewritten for the SCP.
p. 12.4-35 ' ‘ v
Para. 1 Lines 11-14, "The effective porosities...et al., (1982."/4, 11, 13- A, A This will be rewritten to use updated informatioii. A
"Data used are not consistent with page 3.5-33 or page 5.1-46." @ discussion of data selection and conservative/nonconser-
: ’ vative assumptions and features will be added to the
SCP.
Sec. 12.4.3 "Values of specific storage"/3--"Must be associated with a unit of A |This will be rewritten for the SCP.
p. 12.4-35| measure.". '
Para. 1 '
"These value;‘. are believed to be rep{esentative of, if not smaller ‘J?ce It is not clear that the selection of data is "biased "
than, the values expected:-for the Columbia River Basalt Group: ‘ L4
See Chapter 5, especially Section 5.2.1.2."/11--"The values Awq RIS ﬂ* 0’"”"“" wons ws3umedd
in Séction 5.2.1.2 appear to come from Table 5-5 and are ";“'\ 'JJ-‘“
erroneously referred to as effect' Qorosity. These are values 3\ P
. of total porosity. \;: 0.
Sec. 12.4.3h The SCR states that the 2-D model uses an effective porosity A The SCR is correct. Arnett et al., contains typographical
p. 12.4-35| value of .001./14--"This is not consistent with Arnett et al., . errors. The effective porosity should have read 0.001
Para. 2 which uses a value of .01 (page 12.4-13).“ ' and the effective interval should have been 0.01.
Sec. 12.4.3] 12.4.3.2.2.5 (al1)/14--"C sorption coefficient is. indeed 0 but it A The sorbtion coefficient of carbon will be addressed
p. 12.4-35 | not given in Chapter 6 as stated." in Chapter 6 of the SCP.
Para. 3 : C
Sec. 12.4.3] "One intuitively expects, however, that after tens of thousands y.1. N The current design target for the waste package will
p. 12.4-3 of years..."/--"Some people may intuitively expect this to occur Q,\m“ provide a minimum of 1,000 years containment. -
Para. 4 in a matter of 1 to 10 years. »
Sec. 12.4.3] "all canisters fail simultaneous after 10,000 years."/8--"This The typographic error on the last line is corrected
p. 12.4-36 | appears to be a typographic¢ error, but perhaps is noted for to read 1,000,
Para. 5 completeness as it is a critical value.”
Sec. 12. 4 3| "Assumption of constant fracture release rate of 10-5 per year."N %}WMMN“W.
p 12 ~-"Achievement of this release rate must be verified." Z itiohal claeification is required.
@ Here note qflex 1ot 1Ly, Provmws :
If£ £ 9° {n (e8] Ehvmeﬂo 95

chs'lew\, thes Q/r“a U here.
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A - Agree .
C - kequires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
0D - hisagree
X - P'rogrammatic Impact CHAPTER 12
ITEM BWIP

REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS .. DISPOSITION BWIP COMMENTS
Sec. 12.4.3] Lines 31-32, "The maximum and minimum...years, respectively.®/ A The sentence will be changed to say that for selected
p. 12.4-37 | 6, 11, 13 ' parameters, compliance {is achieved.
Para. 4 '
Sec. 12.4.3 Figures 12-13 and 12-14/6, 11, 13 A Groundrules for the analysis will be clarified by adding
p. 12.4-38, a sentence or two at the front of 12.4.3 to indicate
39 that this is representative, not worst case.
Figure 12~
]3, ]2"]4 . R .
Sec. 12.4.3 “The SCR states that the 2-D model results show that the travel- A The word “"assure” will be chanﬁed to "indicate, for
p. 12.4-40 | times are sufficiently long to ensure compliance with the EPA the reference conditions utilized in the analysis."
Para. 2 standard."/12--"Given the preliminary nature of the analysis, ‘

the uncertainty associated with the data choice and the limited

scope of the analysis, this conclusion is not justified.”
Sec. 12.4.3| Lines 11-13, "The groundwater...to 37,000 years."/6,.11, 13 A The statement will be modified to clarify that this
p. 12.4-40 ' ’ is a current snapshut, not « firm conclusion.
Para. 2
Sec. 12.4.3} Figure 12-15/6, 11, 13 A The statement will be modified to clarify that this
p. 12.4-4] is a preliminary finding, not a firm conclusion
Figure 12-1% ' ' '
Sec. 12.4.3] Lines 9-11, "At 10,000 years...the downstream end."/6, 1, 13 A Mo —tbo--




DISPOSITIONS AND RESPONSES T0 SPLCLHIIC HREC COMMENTS

Sec. 12.4.3
p. 12.4-43
Figure 12-16¢

Sec. 12.4.5
p. 12.4-44
Para. 1

PI‘ .’l. . 3

Sec. 12.4.3
Para. 3

Para. §

Sec. 12.4.3
p. 12.4-46
Figure 12-1§

Sec. 12.4.3
p. 12.4-47
Para. 4

water and radionuclide movement. The lack of response into mass
flux calculated cannot be used as a justification for thickness

choice,”

Figure 12-16/6; 11, 13

L)
-

Lines?l-z. “(2) The fault creates...Vantage interbed."/4, 6e-”Not'
physically reasonable: why would a fault stop at the Vantage?*

Lines 5-7, "(4) The properties of...porosity of 10-3.%/4, 6

Lines 9-11, "12.4.3.4.2.1 Repository in...of the fault."/6, 13
Lines 19-21, "The traveltimes...to 41.000 years."/6, 13

Lines 38-43, “"The existence of.,.30.000 to 36,000 years."/6, 13
Figure 12-18/6, 13

“The SCR states that the fault is not effective in transferring
significant amounts of radionuclides upward in the basalt sequence."
3, 4--"More information is needed to evaluate this conclusion. The"
information should be presented in terms of changes in traveltimes

and mass flux."

—
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A - hyree
€ - lequires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
D - bisagree : '
£ - I'rogrammatic Impact CHAPTER 12
1 - sWIPp ‘ '
R FERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION ,BwIP COMMENTS
Sec. 12.4.3 Thé SCR states that the calculations of mass flux were relatively C v’ This is a consideration which will be resolved in the
p. 12.4-42 | insensitive to layer thickness./13, 14--"0On page 12.4-37 the SCR (:§§:> SCP. The statement of insensitivity will be deleted.
Para. 4 states that the thickness of the flow top controls the direction of The issue of nonconservatism is not clear. Specific

and detailed reasons supporting the categorization
of nonconservatism are needed.

The need for alternative analyses will be included

in the SCP. The limitations of dnalysis are explained.
Specific and detailed reasons for the categorization
of nonconservatism are needed.

Analysis assumptions and limitations are clearly stated.
No assertions are made. The need for alternative analyses
will be included in the SCP.

This was an assumption not an assertian of fact. Discus-
sion of alternatives will be included in the SCP.

A discussion on alternative assumptions or analysis
will be included in the SCP. The basis for nonconservatis
is not clear. Specific and detailed reasons for this
categorization are needed.

See NRC reference issue page 12.4-44.

Additional information and explanation will be added”
to the SCP.
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Sec. 12.4.3
p. 12.4-47
Para. 4

Sec. 12.4.¥
p. 12.4-47
Para. 2

Sec. 12.4.3
Para. 3

Sec. 12.4.3
Para. 4

Sec. 12.4.3
p. 12.4-48
Figure 12-1p

Sec. 12.4.3
p. 12.4-49
Figure 12-29
Sec. 12.4.3
p. 12.4-50
Para. 2

Para. 3

Para. 5

Para. 5

‘Lineé 25-27, "As in the case of...after 10,000 years."/6, 13

during excavation of the repository./4--"The argument does not
seem appropriate since the analysis is directed at post-closure
scenarios."” . ‘

Lines 15-17. "As in the base...through 10,000 years.f/ﬁ. 13

Lines 38-40, vaen under such...the basalt sequence."/4, 6, 13

Figure 12-19/6, 13
Figure 12-20/6, 13
Lines 9-18, "First if one compares...in excess of 10,000 years." .

Lines 22-29, "Third in view of the fact...capability of the system."

Lines 30-35, “The analysis results...of the site selected.”

i;ges 33-35. “The fact that the...the site selected."/All/ﬂ, 6.)Kf;
[ 4
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A - Agree -
C - Requires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
) - Disagree
X - Mrogranmatic Impact CHAPTER 12
(TIM BWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 12.4.3 The SCR states some preliminary analyses have been conducted of a A The results of analysis will be added or the reference
p.- 12.4-47| fault passing directly through the repository. /3--"No discussion deleted.
Para. 4 of the analysis is given.”
The SCR states that a 20-meter fault zone would be discovered A The concern with existing faults, not new ones; shoula

be noted in the assumptions for analysis.

Questions of alternatives will be addressed in the

SCP. The basis for categorization of nonconservatism

is unclear. Specific and detailed reasons for categori-
zation of nonconservatism are needed.

See previous comment.

See previous comment

Consideration of alternatives was outside the scope
of this analysis. The basis for nonconservatism is
not clear.
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R - BApee )

(. - Leuires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)

0 - Dhivagree .

% - I'vogrammatic Impact CHAPTER 12

Y 4 _ BWIP

KEFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS

Se.. 12.4.3] "Second a comparison of the minimum groundwater travel times to A A brief discussion of alterndtives and limitations
p. 12.4-50 | the reference boundary, 10 km from the repository, lead to a will be added.

Pava. 3 similar conclusion."/5, 6

Sec. 12.4.3| “The release scenarios are of a bounding nature."/1, 4, 13 A The SCP will include an explanation of what is meant
p. 12.4-50 ‘ ' by the term "bounding nature" in this specific case.
Para. 4 ~k”*##£h“*L' .

Sec. 12.4.3 | "The repository system does not appear to hinge on a single hydro- /} D CEE) The basis for the conclusions are stated in the SCR.
p. 12.4-50 | geologic factor or condition.“4x. 6 )z These conclusions are fully qualified in Section 12.4.5.
E;L 12.4. Q' “The SCR states that pre-emplacement groundwater travel times '(I\' There are some minor nonconservative assumptions and
p. 12.4-51. | calculated to date significantly exceed the NRC 1,000-year travel- data choices and many coaservative assumptions and
Para. 3 time."/12, 13 --"The results of these studies are frequently based choices. The assumptions and data choices which are

e

Sec. 12.4.4
D, 12.4-5]
Para. 2

Eec. 12.4.4
p. 12.4-51
Para. 2

bec. 12.4.4
b, 12.4-51
Para. 3

on nonconservative assumptions and data choises (see other comments)

“Simulation studies...geochemical environment of the basalt."/

5, 6, 11, 13 --"The modeling assumes a benign geochemical environ-
ment and the results of the modeling do no more than reflect the
assumptions.”

"In particular,...key radionuclides"/5, 11, 13-~ “The primary
conclusions...

o Solubility of radionuclides...plutonium ’

o High sorptive properties of basalt...americium.”/§, 11, 12, 13--
“Again the (input assumptions used for modeling have become the
(output) conclusions.”

“There is no incentive...capability."/5, 6, 12, 13
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falt to be nonconservative should be identified and
the spec;f1c reasons for such categorization provnded
in detai

dditional information and proper qualifications will
he added to the SCP.

he change of “primary" to “preliminary” will correct
he statement.




A - hgree DISPOSITIONS AND RESPUNSLS TO SULGINIG HNE Gty

C - kequires Further Clarification (FROM APPENDICES B AND C OF THE bSCA) '

D - hisagree

X - Programmatic Impact CHAPTER 12
- ITEN | BWIP o

REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS

Sec. 12.4.5 "Compliance with the NRC-proposed technical criterion (NRC, 1987) A The change of “"the basic finding of these analyses

g- '2-2-53 of a’1-part-in-100,000-per-year maximm fraction release rate is" to “current analytical and experimental data indicate®
ara.

would be achieved with considerable margin for many radionuclides."/
5, 11, 12 --"This conclusion applies only to the studies presented
in the SCR. Uncertain analyses are not presented. "
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will correct the statement.
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R - Ayree
€ - Requires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
D - Disagree ' CHAPTER 13
X - Programmatic lImpact
1TEM BHIP

REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 13.3 Work Element S.1.10.A; "Mandatory measurement condiiion.“/3. A, X Borehole Drilling and Test Plan will describe the
p. 13.3-7 testing. Additional pumping holes are beirng con-
W.E. sidered. /
S.1.10.A
Seci 13.% Work Element S.1.10.A; “Status achieved (references)," lines 5-7./5. A This sentence will be deleted in the SCP.
p- 3.3" ’
W.E.
S.1.10.A
Sec. 13.3 Under Plans, the SCR states that “lateral variations in basalt flow A This statement will be modified. The SCP descriﬁ—
p. 13.3-9 outcrop north of Vantage will provide a basis for predicting typical tion will be expanded to include additional work to
W.E. short-range thickness variations that could occur in Grande Ronde better define lateral variations.
S:1.1.A basalt flow, including the candidate repository horizons."/9, 10,

18 -- "The Vantage outcrops will not provide a basis for predicting

typical short-range thickness variations in intra-flow structure.
Sec. 13.3 Under Status, the SCR states that variations of intra-flow structureg A The phrase, “and.variations of these features across
p. 13.3-10 | of the Umtanum flow within the Pasco Basin are known./4, 12 -- “There the Pasco Basin are known* will be deleted. An explana-
W.E. is a great variation in thickness of intra-flow structures within the tion of the data base will be added along with a
S.1.4.A Pasco Basin; see SCA Chapter 4." description of the uncertainties involved. The Plans

: ' Section will include a description of how additional
. data will be obtained.

Sec. 13.3 |"Data on relative orientation and distribution of fracture have. A, X° The limits of this technique to define the fractures -
p. 13.3-11 |been collected from Untanum flow core samples from existing = will be explained. Plans include deviated boreholes
W.E. boreholes.” “Determination of the orientation and distribution within the RRL.
S.1.5.A .Jof fractures from vertical borings without oriented core is

not feasible.
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+ A - Ayree DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
. € - Requires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
D - Disagree ' CHAPTER 13
X - Programmatic Impact :
FTEN BWIP '
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec, 13. ? Under plans, the SCR states that fracture characteristics in the A, X This statement will be modified and the descrip-
p. i3.3-12 candidate flow will be predicted using core and outcrop exposure of tion of the method of determining fracture orien-
W.E. the candidate flow./9, 10, 15, 18 -- "Because of predominantly ver- tation will be expanded. Plans include deviated
S.1.5.A tical fracturing, core will not be representative. Outcrop data boreholes within the RR.’ )
from surface exposures at a distance are probably not representative) .
The use of petrography to predict likely fracture characteristics is
unproved." ‘
Sec. 13.3 Under Plans, the SCR states that DC-16A will be drilled to 1,675 A The reference to 10 CFR 60 will be deleted and actual
p. 13.3-14 | meters so as to meet 10 CFR 60 (NRC, 1981) proposed criteria for hole depth will be specified.
W.E. geologic characterization to 500 meters below the repository leye] /
S.1.7.A -- “This refers to an obsolete version of proposed 10 CFR 60.'
Sec. 13.3 Under Status, the SCR states that pillow zones and flow tops are C The statement will be modified and plans to collect
p. 13.3-16 | known from boreholes and that general distributions can be inter- more data on pillow zones and flow tops will be
W.E. . preted from this data./18 -- "The spacing of data points is too broad described. BWIP would 1ike clarification from the NRC
S.1.9.A for resolution.” on what spacing of data points would be ‘adequate for
‘ resolution.
Sec. 13.3 Under Status, the SCR states that features in the vicinity of the A, X The status and plans sections will be written to include
p. 13.3-16 | candidate flow such as localized increase of flow top thickness and expanded plans noted under item 13.3-17. Reference
W.E. anomalous fractures or fissures will be "revealed* by the cluster to new test plans will be made.
S.1.1C.A hydrologic test at DC-16A, B, and C. It is inferred that this is
true for the RRL./1, 12, 18 -- “The DC-16A, B, and C test will test
only the radius of the test pattern. The RRL will not be tested."
Sec. 13.3 *Plans."/3. A, X This section will be expanded, referencing Expanded
13.3-17 Borehole Drilling and Testing Plan and the ES
W.E. Test Plan.
$.1.10.A




Ayree

A - 'DISPOSITIONS AND RESPONSES TO SPECIFIC HRC COMMENTS
C - Requires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
D - Disagree CHAPTER 13
X - Programmatic Impact

1TEH BWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 13.3 | Under Plans, the SCR states that anomalous flow top thickness and A This section will be modified and reference expandéﬁ
p. 13.3-17} anomalous fractures or fissures, as well as some other structural plans. /
W.E. features, are small scale and only significant in the near-field./
S.1.10.A 4, 6, 7 -- “There is no data to support this statement."
Sec. 13.3 Under Status, the SCR states that "few tectonic fractures have been A This sentence will be re-written to define the date
p. 13.3-26 | found in the thousands of meters drilled within the Pasco Basin base. Expanded reference plans will also be included
W.E. synclines." -- The word "few" is not defined. DOE has stated that in the SCP.
S.1.12.8 fractures of tectonic origin have been found in every core hole

penetrating the Wanapum and Grande Ronde. ‘o

Sec. 13.3- | Under Status, the SCR states that “faults of major displacement are A This sentence will be re-written to define the data
P. 13.3-26 | not anticipated in shallow-dipping synclinal strata.*/12, 15 -- base. Expanded reference plans will also be included
W.E. “There is insufficient data to support this statement." in the SCP.
S.1.12.8
Sec. 13.3 Under Plans, the SCR states that “emphasis of additional work ... A This section will be expanded to include information
p. 13.3-26 | potential influence on groundwater traveltime can be more fully from the revised Borehole Drilling and Testing Plan and
W.E. assessed."/18. - Exploratory Shaft Test Plan.
s.1.12.8-
Sec. 13.3 Under Plans, the SCR states that “nature of doubly plunging folds ... A This section will be expanded to describe how data on
P. 13.3-28 | associated with Gable Mountain and Gable Butte."/18. folds will be obtained. Status and Plans will be
W.E. modified to include expanded plans.
S.1.12.8
Sec. 13.3 Under Plans, the SCR states that “"to calculate and verify the strike A This sentence will be modified to more clearly
p. 13.3-28 | and dip of candidate repository horizons ... borehole RRL-2 wa$ describe how correlation of strata between boreholes
“'5.12 ] drilled."/7, 9 -- "What method was used to orient core from RRL-2?* serves to define dip and strike.
S.1.12.

103




0ISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

104

A - Agree

C - Réquires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)

D - Disagree CHAPTER 13

X - Progranmatic Impact

{TEH nlsgggﬁTlon BWIP CbMMENTS

REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS _

Sec. 13.3 | Under Plans, the SCR states that “further work will be focused on A Additional discussion of concern is contained in
p. 13.3-32| assessing deformation ... or. has occurred in periodic pulses."/10 -- “preliminary Interpretation of the Stability of the
W.E. “From the discussion, it is unclear how this will be accomplished. RRL Cold Creek Syncline and Hanford Site." The infor-
S.1.15.B matfon will be added to the work element.

Sec. 13.3 | Under Status, the SCR states that "earthquakes (swarms) are not A A clarifying statement will be added to work'
" p. 13.3-34| known to be associated with mapped geologic structures.“/"Even though element S.1.16.B.

W.E. the structures are not mapped, the swarms, and they are found within '

S.1.16.B 10 km of the RRL, must occur on faults."” .
Sec. 13.3 | “Mandatory measurement conditions;" Work Element S.1.24.C./9, 10 -- A This information will be incorporated in work

p. 13.3-39 {"Lack of detail; i.e., test intervals, duration of test, etc.® element S.1.24.C or the relevant test plun will pe
g-§~24 c referenced. ‘

Sec. 13.3 | “Mandatory measurement conditions;" Work Element S.1.25.C./"Lack of A This information wili be'incorporated in work

p. 13.3-39 |detail, especially concerning time varient measurements; i.e., dura- element S.1.25.C or the relevant test plan will be
W.E. tion, 2ones monitored, isolation procedure, etc." ‘ referenced.

$.1.25.C '

Sec. 13.3 |"Mandatory measurement conditions;" Work Element S.1,26.C./9, 10 -- A This information will be incorporated in worx‘

p. 13.3-40 | *Will the same test and quality assurance procedures be followed? element S.1.26.C or the relevant test plan will be
g‘E‘ZG c Hill data be manipulated in any new ways to determine groupings“? referenced.

Sec. 13.3 |"Information needs (data and analysis)* and *Mandatory measurement A This information will be incorporated in work

p. 13.3-41 [conditions;* Work Elemgnt $.1.27.C/8,9, 10 -- “Note references.to element $.1.27.C or the relevant test plan will be




A - Agree DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
€ - Requires Further Clarification (FROM APPENDICES 8 AND C OF THE DSCA)
0 - Disagree CHAPTER 13
X - Programmatic Impact

ITEM BWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BHIP COMMENTS
Sec. 13.3 | "Mandatory measurement conditions;" Work Element S.1.28.C./9, 10 -- A This information will be incorporated in work
p. 13.3-41 | "Note reference to earlier Work Elements." element $.1.28.C or the relevant test plan will be
W.E. referenced.
S.1.28.C
Sec. 13.3 |Work Element S.1.29.C; "Mandatory measurement condition."/9, 10 -- A This information will be incorporated in work
p. 13.3-42 | "Note reference to earlier Work Elements.” element $.1.29.C or the relevant test plan will be
W.E. ' . referenced.
§.1,29.C
Sec. 13.3 |Work Element S.1.30.C; "Mandatory measurement conditions."/6, 11 -- A This information will be incorporated in work '
p. 13.3-42 | “Other conceptual models can fit current data." element S.1.39.C or the relevant test plan will be
W.E. referenced.
S.1.30.C
Sec. 13.3 [{Work Element S.1.31.C; “"Information needs (data and analysis)."/7 -- A The statement of status will be exbanded'to show the
p. 13.3-43 | "Documentation of all codes is needed.” current documentation of codes.
W.E.
S.1.31.C
Sec. 13.3 |Work Element S.1.33.C; "Status achiéved (references)."/4, 11, 13, 12, A The issues involved in determining the bounds of
p. 13.3-44 |15, . uncertainty in model predictions of pre-waste-
W.E. -|emplacement groundwater traveltimes will be de-
$.1.33.C tailed in the SCP Chapter 12. Status in S$.1.33.C

will be revised accordingly.

Sec.. 13.3 {HWork Element S.1.32.C; refers to Work Element S.1.41.D, '13.3-62, 72-74L/ A The required descriptive material will be prepared ex-
p. 13.3-44 |9, 10 ~- "Nothing is noted in "Status® or "Plans” in S.1.41.D." plaining how evaluation of hydrologic changes will
W.E. be made.
S.1.32.C '
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A - Agree DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
C - Reyuires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
D - Disaqgree
X - Programmatic Impact CHAPTEB 13
1TEM ByIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BUWIP COMMENTS _
Sec. 13.3 Work Element S.1.34.C; “Status achieved (reference)," Vines 1 and N A ‘This statement will be modified to reflect changes in
p. 13.3-44 | "Preliminary conceptual...available...*/6. -Chapter.5, Section 5.1.10, regarding alternate con-
W.E. ceptual models.
S.1.34.C
Sec. 13.3 “Plans;" Work Element S.1.24.C/9, 10. A This information Will be expanded in work element
po ]3.3"45" . 5.1.24.(: .
13.3-46
13.3-47
W.E.
S.1.24.C
Sec. 13.3 Test plans; Work Element S.1.25.C, lines 26-29, "It is recognized in A This information will be incorporated in work element
p. 13.3-48 | new holes. MNevertheless, there data... assessment */9, 10 -~ "Lack $.1.25.C or the relevant test plan will be referenced.
13.3-49 | of detail."
W.E.
S.1.25.C
Sec. 13.3 "Plans;" Work Element S.1.26.C/9, 10 ~= "How will samples from A This information will be incorporated in work element
p. }g.g-so existing boreholes be sampled to minimize mixing.*® $.1.26.C or the relevant test plan will be referenced.
.3-51 )
W.E.
S.1.26.C
Sec. 13.3 “Status* - first paragraph; Work Element S.1.27.C/4, S, 6. A This information will be incorporated in work element
p. }3.3-51 *Plans" - Work Element $.1.27.C/9, 10, $.1.27.C or the relevant test plan will be referenced.
3.3-52 '
W.E.
S.1.27.C ‘
Sec. 13.3 "Status® - second paragraph; Work Element S.1.28.C/4 A | This section will be rewritten to reflect data
p. 13.3-52 | “Plans" - first paragraph; Work Element S.1.28.C/9, 10 -~ "Note ‘| Timitations. The information will be incorporated in
W.E. reference to earlier Work Elements." work element S.1.28.C or the re]evant test plan will
S.1.28.C : be referenced.
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A - Agree. DISPOSIT!ONS AND RESPONSES TO SPECIFIC NRC COMMENTS 1
C - gequires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
D - Disagree
X - Programmatic Impact CHAPTEF 3
ITEM BuIp
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS - DISPOSITION BHIP COMMENTS
Sec. 13.3 Work Element $.1.29.C; “Status,” lines 23-25, "No known...to date. “/ A This statement will be deleted.
p. 13.3-53 |9, 10 -~ "Where and how was a discontinuity tested?” .
‘IM.E. )
S.1.29.C Work Element S.1.29.C; "Plans."/9, 10 -- “"Note reference to earlier A This information will be incorporated in work element
Work Elements.” $.1.29.C or the relevant test plan will be referenced.
Sec. 13.3 Work Element S$.1.30.C; “Status," lines 25-28, "Available evidence... A This sentence will be modified to indicate that data are
p. 13.3-54 | systems exist. Vertical and areal gradients are small."/4, 5 now being collected to address the vertical and areal
H.E. ‘ gradients.
$.1.30.C ‘ ~ ‘ v
“Plans,” first paragraph.”/9, 10 -- “"Note reference to earlier A Section will be rewritten to show the changes in the
Work Elements." test plans and the relevant plans will be referenced in
the SCP.
Sec. 13.3 Ndrk Element S.1.33.C, lines 29-32, "In Spite...criteria (NRC, A NRC-5: Each study did indeed calculate preemplacement
p. 13.3-56 | 1981)"; lines 38-39, (1) Additional Hydrologic...through . groundwater travel times in excess of 1,000 years. It
W.E. S.1.26.C."/5, 11, 12 13, 15, 9, 10 -- "Note reference to earlier is acknowledged that there are deficiencies and limita-
$.1.33.C Work Elements.” tions. The word “concluded" will be changed to
“calculated.”

D NRC-11: Average values of hydraulic conductivity should
be used for far-field analysis. Using extreme point
values cannot be justified unless spatial correlation
can be shown (which is not the case).

A NRC-12: Detailed characterization will be completed.

C NRC-13: The basis for this categorization is not
explained. There are conservative features in all the
studies. A discussion on conservatism and noncon-

‘ servatism will be added to the section.

A NRC-15: The enlarged data base will be presented and

analyzed.
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A - Ayree DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
g - g?quires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
- Disagree
X - Programmatic Impact CHAPTEB 13 ;
1TEM BWIP ! v
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
1Sec. 13.3 | (continued) A .NRC-9: This information will be incorporated or the

a.E13.3-56 ‘relevant test plan will be referenced.

$.1.33.C A NRC-10: Additional detail will be provided.

Sec. 1313 Work Element 5.1.33.C, line 1./6. D BWIP plans to model the far-field at two basic scales;

1p. 13.3-57 oo the Pasco Basin and the Western Cold Creek Syncline.

W.E. The Pasco Basin boundaries are rather fixed, whereas

s.1.33.C the HWestern Cold Creek Syncline boundaries are somewhat
flexible. Thus, several alternatives will be considered.
The Western Cold Creek Syncline model is an alternative
to the Pasco Basin model rather than a replacement for
it. Additional modeling is being conducted at an
expanded Pasco Basin scale to assist in defining the .
Pasco Basin boundary correlations. The discussions will
be included in work element S.1.33.C

Sec., 13.3 Work Element $.1.33.C., lines 2-6, "Establishment of the...model A Model 1imits would not necessarily be set at the limit

p. 13.3-57 | parameters.*/10 -- "Would model 1imit be set at limit of of accessible environment. It may even be set within

W.E. accessible environment?" the 10 km 1imit if the initfal analysis indicated that

S$.1.33.C flow would not be toward such a boundary. The western
boundary might be set coincident with the hydrologic
"barrier," for example. If later analysis indicated
a reasonable chance that flow would be toward sych a
boundary, the model boundary could be moved out.

Sec. 13.3 Under Status, the SCR states, "Preliminary analysis of the conse- A This section will be rewritten to show the status of the

p. 13. 3-73 quences of a microearthquake event...effects over the 10,000 year seismic surveillance effort in obtaining the necessary

W.E. period of interest."/2, 10 -- "A microearthquake event might not be information. The appropriate test plans will be

S.1.41.D significant, but a mmber might be--the consequence of a number of referenced in the SCP.

events over time should be determined.*




A - Agree DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

C - Requires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)

D - Disagree CHAPTER 13

X - Programmatic Impact

ITEM ' BWIP |

REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS . DISPOSITION BWIP COMMENTS .
Sec. 13.3 Figure 13-4, Logic Diagram for Site./6, 15 -- "Geologic charac- A Figure 13-4 will be modified to include alternate
p. 13.4-2 terization should be part of input to conceptual hydrologic model. conceptual models.

Fig. 13-4 Alternative, refined conceptual models should be used to help plan
field testing program for hydrologic parameters."
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(FROM APPENDICES B AND C OF THE DSCA)
CHAPTER 13

!

|

1TEN BWIP ) o
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
App. C What is the probability that groundwater withdrawals for irrigation C Work Elements S.1.46.D and 5.1.51.D address this
PC-26 would trigger microearthquake or earthquake swarms? issue superficially. More specific reference to
5.4.1.1 ' ) this concern will be added to Status, Plans, and

' Tables. . .

App. C What is the probability that water impoundments behind possible future C Hork elements S.1.45.D, S.1.41.D, and S.1.16.D
PC-27 , ' }dam construction (Ben Franklin dam) will cause microearthquake or address the issue superficially. More specific*
5.4.2.2 reference to this concern will be added to Status, -

earthquake swarms?
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Plans, and Tables.
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES B AND C OF THE DSCA)

Q= n ‘(‘. CmiCMkA with
P adhdule 65

X - r'rogrammatic Impact CHAPTER 14
——— - it clewauts
ITEN BWIP 3
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION WIP COMMENTS
/
Sec. 14.1 |[Figure 14-1. N4 --"Provisions for retrieval should be included A Retrievability will be 1néiuded as a performance objec-
p. 14.1-2 Junder key proposed criteria related to. 10 CFR 60." tive under key proposed criteria.
Fig. 14- .\
|
Sec. 14,3.1] An analysis of energy changes ... will be necessary to estimate A Plans for work element R.1.2.A will describe methodology
p. 14.3-30 [ excavation sequences are unfavorable. /18 --"This analysis should fEi for comparing the stability of openings constructed in
Para. 4 consider the jointing in basalt and the different extraction ratios jointed basalt at design extraction ratios to other docu-
in BWIP and other documented stable and unstable excavations." mented stable and unstable excavations.
Sec. 14.3.1|Work Element R.1.3.A Plans /3, 9 --"Specific plans to address this A Plans for work element R.1.3.A will describe methodology
p. 14.3-31 |work element are not discussed in adequate detail." for rock mechanics model development based on Exploratory
Para. 3, 4 . Shaft (ES) and other test data.
Sec. 14.3.1] The analysis will begin by employing ... to determine the magnitude A Plans for work element R.1.3.A will describe methodology
P. 14.3-31 |and rate of tunnel and borehole closure. /10 --"The acceptable rates for establishing acceptable (a) rates of opening closure;
Para. 3 tunnel and borehole closure should be defined, the rock mass and (b) performance of rock support systems; and (c) confidence
support characteristics determined, and the confidence level in levels in models.
model results delineated."
Sec. 14.3.1|Work Element R.1.4.A Plans /3 --"Specific plans to address this A Plans for work element R.1.4.A will describe methodology
p. 14.3-32 |work element are not discussed in adequate detail.” for rock mechanics model development based on ES and other
Para. 5 test data.
Sec. 14.3.1|Work Element R.1.5.A Plans /3 --"Specific plans to address this A Plans for work element R.1.5.A will describe methodology
p. 14.3-33 |work element are not discussed in adequate detail.” for rock mechanics model development based on ES and
Para. 2 other test data.

M
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Sec. 14.3.1] "The numerical simulation to determine the temperature profile ... A Work element R.1.5.A will be rewritten to correct this
A p. 14.3-33 ] performance assessment process prior to the Title 1l (detailed) ‘| erroneous statement. The purpose of the numerical simula-
Para. 2 design." 710 --"The design logic for the use of numerical simslation tion is to support analysis of opening stability during
results in the performance assessment process should be provided." repository design rather than to support the performance
— ' assessment process.
Sec. 14.3.1"Data obtained from ... to verify the spatial variation of the A Plans for work element R.1.8.A will describe methodology
) p. 14.3-34| in situ stress in the reference repository location (RRL).*/10 -- for establishing acceptable spatial variation of in situ
Para. 6 ”H:atnis the acceptable spatial variation of the in situ stress in stress based on ES and other test data.
the RRL? * ' '
Sec. 14.3.7) Work Element R.1.9.A Plans /15 --"The sensitivity analyses should A Plans for the early completion of sensitivity analyses
A p. 14.3-35{ be performed early in order to guide site characterization will be described in work element R.1.9.A.
Para. 3 activities, »
0 Sec. 14.3.1] "The acceptable range of rock mass characteristics must also be A Plans for work element R.1.10.A will describe methodology
\ p. 14.3-35] known for performance assessment purposes.” /18 --"This should be for determining the acceptable range of rock mass charac-
Para. 6 done for the rock mechanics tests plans., Priority 1 is necessary® teristics in support of the rock mechanics tests included
. in the ES test plan. Work element R,1.10.A will be
revised to Priority 1. '
\ Sec. 14.3.1''A parametric and.sensitivity analysis ... the repository to func- A Plans for work element R.1.10.A will describe methodology
\*| p. 14.3-36] tion as necessary to achieve safety and isolation objectives."/10 -~ for establishing rock mass failure criteria and associated
Para. ‘“The failure continue to be used should be defined, and acceptable factors of safety prior to sensitivity analysis.
failure or factor of safety should be bracketed before performing ‘ .
this analysis."
Vi Sec. 14.3.1 "The relationship between the rock-mass test results and the A Plans for work element R.1.11.8 will describe methodology
\V| p. 14.3-37| corresponding ... more reliably. The results will establish the Lo for establishing spatial variation of rock mass properties
Para. 3 ‘spatial varjation ... within the reference repository location based on ES and other test data.
(RRL)." /9, 10 --"The testing will establish the spatial variation
of rock properties in the ES-II test area. The spatial variation
within the RRL can be estimated from the test results, and the
process by which this will be done sheuld be described. » 12 .
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Sec. 14.3.1| "Sufficient numerical modeling studies ... with little or no addi- A Status for work element R.1.13 B will be rewritten to ac-

p. 14.3-38 | tional development.” /12 --"The status of validation of coupled Jknowledge the need for\ validation of coupled thermome-

Para. 3 thermomechanical and hydrological models needs improvement.” chanical and hydroloaital models. Plans for work element
R.1.13.B will describe methodology for validating coupled
thermomechanical and hydrological models.

Sec. 14.3.1] "Validation of the near-field and canister-scale models ... and A Plans for work element R.1.13.8 will address heated .

p. 14.3-38 | measured rock mass behavior.* /10 --"Hill heaters be placed in .1borehole tests being plahned for the ES-II facilities.

Para. 6 horizontal -holes drilled in the ES-II facility to measure rock- The ES test plan will provide test details.

mass behavior.".

Sec. 14.3.1| Work Element R.1.13.B /12 --"Does not account for problems A Work. element R.1.13.B will be rewritten to clarify that

p. 14.3-38 |associated with predicting deformations across joints as experi- mechanical, thermal, and thermochemical models must satis-

Para. 2 enced in the NSTF, factorily account for the jointed nature of a basalt rock
mass.

Sec. 14.3.1|Hork Element R.1.18,0 Plans /3 --*Specific plans to address this A Plans for work element R.1.18.D will describe methodology

p. 14.3-42 | work element are not discussed in adequate detail." for establishing sealing performance requirements.

Para. 6 . :

Sec. 14.3.1|Work Element R.1.19.0 Plans /3 --"Specific plans to address this A Plans for work element R.1.19.D will describe methodo]ogy

p. 14.3-43 |work element are not discussed in adequate detail.” for selecting seal materials and deve1oping test tech~

Para. 3 niques.

Sec. 14.3.1] "Field scale tests at potential repository depths ... with time, A Plans for work element R.1.22.D will describe in situ

p. 14.3-45 temperature, and permeability." /18 --" Field scale tests will be tests to be conducted to determine the effects of tempera-

Para. 2 required. " ture, rock mass deformation and time on the permeability
of the disturbed rock zone.

Sec. 14.3.1] "The results of testing will be compared with a seal performance A Status for work élement R.1.24.0 will describe the site

p. 14.3-46 |assessment model." /10 --"Will the seal performance assessment specific seal performance assessment model to be completed

Para. 4 model be specific to the BWIP site, and when will it be developed? ” during FY 1983.

n3
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retrieval should be analyzed. Will the rehabilitation of openings
during the retrieval period be a consideration in support design?*

14

X - Progranmatic Impact CHAPTER 14
11 . BWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
0 Sec. 14.3.1 Hork Element R.1.28 /3 - What provisions have been made to con- A Plans for work element R.1.28 will describe provisions
ﬂv p. 14.3-48 | trol any adverse safety-related effects from site characterization : to control any adverse effects from site characterization
V4
Para. 1 | including appropriate quality assurance programs? » 'lndu&lua, ownltﬂs qua.ﬁt\amuam. pas=rom.:
\ Sec. 14.3.); "Haste package storage configurations will be analyzed and their A Plans for work element R.1.31 wil} describe engineering
| p. 14.3-50 | effect on shielding requirements will be assessed." /18 --*Several studies for optimizing the waste package storage configu-
Para. 7 storage and retrieval scenarios should be considered in determining ration and determining the associated shielding require-
dose rates and shielding requirements.* ments.
Vv Sec. 14.3.1] "The geometry and configuration of openings ... be determined by A Plans for work element R.1. 57 will describe methodology
V'l p. 14.3-64 | the magnitude and direction of in situ stresses.” /13 --*The for determining the factors which influence the geometny
Para. 2 geological structure, retrievability, and radionuclide containment and configuration of openings.
should also be considered."
M Sec. 14.3.1 "In addition, the geometry and configuration ... will be optimized A Plans for work element R.1.57 will describe methodology
A/ p. 14.3-64 | to enhance confinement of the waste.” /10 --"How will the layout for determining the factors which influence the geometry
Para. 4 of the repository take into consideration the interaction of waste and configuration of openings.
package, backfill and rock? "
[x Sec. 14.3.1} "During these reviews, failure analysis and {ts consequences will A Sentence will be deleted from plans work'element R.1.58
N | p. 14-3-65 | be taken into consideration in assessing design flexibility.” /10 -- | since it does not contribute toward an understanding of how
Para. 2 “How will analysis of failure and its consequences fit into the construction flexibility within thelunderground facility
overall design logic? " can be provided to accommodate adverse site specific
conditions.
¢ | Sec. 14.3.1 "Currently available roof support techniques ... in the anticipated A Plans for work element R.1.61 will describe methodology
A/ | p. 14.3-66 | repository environment assessed.” /18 --*The effectiveness of roof ‘ for designing roof support systems considering cyclic
~~~.] Para. 7 support under the cyclic thermal shocks imposed during 1ocal thermal shocks during local rehabilitation and retrieval.
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Sec. 14.3.1|Work Element R.1.62 /3 --"1This work element should receive a higher A Work element R.1.62 will be revised to Prid}ity 1.
p. 14.3-67 |priority. Retrieval requirements are a key part of the 10 CFR 60 ] '
Para, 1 performance objectives."
Sec. 14.3.1]"Specific procedures for retrieval will be defined and incorporated A Plans for work element R.1.62 will describe the retrieval
p. 14.3-67 |into the appropriate documents.” /10 - HWil11 local retrieval and . scenarios to be considered in the preparation of
Para. 3 other retrieval scenarios be considered in defining the procedures? ® retrieval procedures.
Sec. 14.3.1|"Details on the adequacy of the ... will be presented in the safety . A Plans for work element R.1.65 will include consideration
P. 14.3-69 |analysis report." /A3 --The ventilation design does not consider of ventilation requirements imposed by,sretrieval opera-
Para. 3 local retrieval, and is quite optimistic regarding ventilation tions. A

losses. " QOOGQ
Sec. 14.3.1|"This testing will be conducted as a part of other full-scale A iPlans for work element R.1.70 will describe methodology
p. 14.3-72 |hydrologic or rock mechanics tests." /10 -* The manner. in which test for utilizing coupled thermomechanical/hydrologica
Para. 2 results will be used in coupled thermomechanical/hydrological analyses.

analyses should be defined before finalizing test plans.” '
Sec. ]4.3.] "No information on the effects of stress and elevated ... of a work A Status for work element R.1.70 will be reworded to include
p. 14.3-72 |mass is presently available.” /1 -< Hork done in granite provides : available granite test results.
Para. 1 preliminary information on these effects."
Sec. 14.3.1{*The plan and the procedures ... and will be revised periodically A Lwork element R.1.72 will be revised to Priority 1 and
p. 14.3-73 |for adequacy and compliance.” /13 -- Plan and procedures for explora- applicable ES construction plans and procedures will
Para. 7 tory shaft construction should receive priority 1. " conform with 60.134(c).
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Scc. 14.3.1 "The effect of heated water on the joints ... on the integrity of A
p. 14.3-73 | the structural support systems with time will be determined.*/9 --
Para. 1 "Hi11 these tests be conducted in the ES-II facility?»
Sec. 14.3.1] "A11 of this information will be used fo improve the nuﬁerical used A
p. 14.3-73 | for analysis and performance confirmation.” /10 --"How will this be
Para. 3 achieved, and what is improvement level sought? "
Sec. 14.3.2| Hork Element R.2.1 /3 --"This work element should receive a higher A
p. 14.3-75 | priority. »
Para. 3
Sec. 14.4 | "A wide range of testing has been ... These data will be input to A
p. 14.4-1 | the performance assessment models and repository design activities"/
Para. 2 9, 10 --"The logjc that will be used in incorporating test data in
| performance assessment models and repository design should be

clearly defined.” ,
Sec. 14.4 “Thé logic diagram for geoengineering and repository design that A
p. 14.4-2 | a1l major issues (R.1.A, R.1.8, R.1.C, and R.1.D) will be resolved
Fig. 14-2 | from ES-1 and ES-II testing.":’lB -=-*It is not clear how results '

from ES-1 and ES-1I testing will be extrapolated to the RRL to

resolve issues R.1.A and R,1.D, *
Sec. 14.4 | “Porthole testing will be conducted at the ... io isolate the A
p. 11.4-8 |various aquifers from each other and from the candidate repository .
Para. 3 horizons.” /18 --"A11 portholes should be used for testing the

effectiveness of the shaft grout. "

16

Plans for work element R.1.71 will be revised t; confirm
that these tests will be conducted in the ES-II facility.
The ES test plan will provide test details.

Plans for work element R.1.13.B will describe méthodology
for rock mechanics model deve1opment.

Work element R.2.1 will be revised to Priority 2.

Plans for work element R.1.13.B will describe methodology
for rock mechanics model development and use of test data.

Plans for work element R.1.13.B will describe methodology
for use of test data to resolve all relevant issues.

Section 14.4 will stipulate that all porthole tests will
start with check of grout seal. The ES test plan will
provide test details.
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- > v - * . ¥
-Sec. 14.5 |(Table 14-4. /3 -- These criteria do not reflect changes found in the A The SCP will sentinmewto. reference the J«%
p. 14.5-2 [July 7, 1982, proposed 10 CFR 60 Technical Criteria. » : of 10 CFR 60, 4atilathoapile—isefinatired =

Table 14-4 . .

17




DISPOSITIONS AND RESPONSES TO SPECIFIC NRC|COMMENTS

p. 15.3-12
Status
Para., 2

1982, Section 2.4). /15, 16 -~ "This reference does not back up
300“6 limit. Bentonite begins to dehydrate as low as 50°C (SCR
Ref. Weaver, 1979) on p. 6.3-9." .-
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D - Disagree Chapter 15

X - Programmatic Impact

ITEM BuIP L '

REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS

Sec. 15.2 |The Basalt Waste Isolation Project (BWIP) ... have not been resolved. D The BNIP'defines the issue in the introduction to Chapter

p. 15.2-1 }/3 -- “Issues not listed in Chapters 6, 11, or 15. 13 and clearly states that issue resolution, as defined,

Para. 1 ) is NOT a BWIP goal, but completion of work elements to
satisfy criteria is our goal.

Sec. 15.3 |The operating temperature limits for candidate ... from extrapola- A Additional information will be supplied in future BWIP

p. 15.3-1 |tions of existing data. /10, 16. documentation. Available information will be added to

Para. 1 s ‘ Section 11.3.2.2 and other SCP sections specifically on
thermal limits of backfill, and referenced where possible.

Sec. 15.3,1} These premises will be verified /9. A If BNIP decides to take credit for the containment value

p. 15.3- 12 of intact cladding, the detailed planning associated with

Para. 1 testing this assumption will be incorporated in the
Barrier Materials Test Plan. At the present time, BWIP
is not taking any credit for intact cladding, and this
will be so stated in Paragraph 1.

Sec. 15.3.1}A materials development test program ... obtain the required data. A Details of the test program are included in the Barrier

.p. 15.3-12 {/3, 18. : Materials Test Plan which will be made available to the

H.1.1.A NRC and will be referenced in the SCP.

Para. 1

Sec. 15.3.1|A temperature limit of 300°C ... atmospheric pressure_(Anderson, A Additional information on the performance of baékfill

materials will be supplied in future documentation.
Dehydration, if reversible, does not invalidate the
thermal limit.




A - Agree DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
C - Requires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
D - Disagree Chapter 15
X - Programmatic Impact .
ITEM sWip
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Sec. 15.3.1| A material development and test program ... corrosion allowance for A Details of the test planning are included in the Barrier
p. 15.3-13 | waste package design. /3, 18 -- "The plans discussed here and under Materials Test Plan which will be made available to NRC
H.1.1.A “status" covers the requirements generally but more detail is needed and will be referenced in the SCP.
Plans for evaluation."
(A1)
Sec. 15.3.1| Status and Plans. /16, 21. A Additional details outlining the status and plans for
p. 15.3-13 : _ : completing work element W.1.2.A will be added. The
W.1.2.A detailed plans are found in the Barrier Materials Test
Plan, which will be available to the NRC and will be
referenced in the SCP.
Sec. 15.3.1] If, in some manner ... (and hence, release rates 1 of multivalent A The materials in W.1.3.A will be clearly labeled hypothe-
p. 15.3-14 | radionuclides. Conversely, it can be hypothesized ... or minimally sis where appropriate, and existing new data will be
Para. 2 affected by radiation. /3, 5, 7, 15, and 20 -- "These are specula- added to narratives in Section 11.3 with detailed infor-
and 3 . | tive statements that could bound the conditions, but a discussion mation to be provided, as available in update of the SCP
H.1.3.A of some mechanisms and supporting references should be given to add or BWIP topical reports. Should experimental results
credibility. Jacobs and Apted (1981) is not a proper reference; from testing described in the Barrier Materials Test
as it is merely an abstract of a paper that was presented orally." Plan required testing over a broader range of experimental
conditions than defined therein, this work #ill be
planned, . implemented, and documented.
Sec. 15.31] At present, only one test ... of deleterious radiation effects. A Details of additional test planning are included in the
p. 15.3-15{ /21 -- "One test seems very inadequate. Some mechanism studies Barrier Materials Test Plan, which will be made available
Para. 1 seemed required even if corrosion rates do not increase, which to the NRC and will be referenced in the SCP.
W.1.3.A seems probable." ) '
Plans
Sec. 15.3.1 Measuring the effects of radiation ... performance of waste package -A | Flow-through experiments are described in the Barrier

p. 15.3-15
Para. 2
(AM)

component materials. /21 -- "In this part for effects of radiation
on barrier material and (on corrosion also, par. 1) nothing is
mentioned about effects of water flow rates.

119

Materials Test Plan, which will be made available to NRC
and will be referenced in the SCP.
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p. 15.3-18
Para. 1
Plans

repository. /16, 21 -- "Very general.

pos 2 What about resolving uncer-
tainties in Kys? : '
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Sec. 15.3.1] Solubility data are more useful than leach rate ... waste package. D Preliminary laboratory results of hydrothermal tests

p. 15.3-15} /4, 16 -~ "This is not a generally true statement. Leach rate could demonstrate that solubility, not leach rate, is the control

Para. 1 be more useful in that is may set an upper bound.“ ling effect in a waste package containing backfill in

H.1.4.A . basalt. The position that solubility is important is

Status also reflected in attention to interactions (10 CFR 60)
and in the NRC position paper on Radionuclide Speciation
and Solubility determination received by DOE 1/28/83.

Sec. 15.3.) Solubilities of solid phases ... phase does not pfecipitate. N3, A The Barrier Materials Test Plan contains testing aimed

p. 15.3-16 | 16 -- "If a species is solubility controlled on leaching, it may . at determining whether colloid formation is significant

Para. 2 not be in the cooler regions where metastable conditions could exist. in the basalt/bentonite backfill and basalt hast-rock

W.1.4.A Colloid formation could occur during the leaching process also." system. The phraseology of this paragraph will be

Status . < clarified. Also see W.1.10.A.

Sec. 15.3.1 Generally, a strongly reducing environment ... for radionuélide- A More isotope-specific information will be added to the

p. 15.3-17 | bearing phases. /5, 7, 13, 16 -- "The oxidation state in the Grande specifics of the status section, reflecting additional

Para. 2 Ronde groundwater has not been established as yet. A change of 6- data that will be provided in Section 6.3 or 11.3 of -

W.1.4.A to 10 orders of magnitude is much too large in a general statement the SCP.

Status without a specific reference to a particular nuclide.”

Sec. 15.3.1] However, insufficient data are available ... expected repository D | Repository-specific conditioﬁs'are defined in Chapter 6

p. 15.3-17 | conditions. /16, 18 -- "What are the expected repository conditions? and 11 of the SCR, and references contained therein, as

Para. 3 Ref?" , well as Chapter 5 (hydrochemistry). Cross references

Status will be supplied in the SCP.

Sec. 15.3.1} The behavior of these waste forms ... conditions expected for the . Kds are discussed in W.2.4.A and although not specifically

120

ex¢Juded, are not considered relevant to this work
element. BWIP's program included work on determining
the uncertainties in Kds. Planning for resolution of
this item is under way and will be included.

B Y IO T
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Sec. 15.3.] Otherwise, they will be incorporated ... concentrations in natural. A The phrase will be rewritten. Test and performance

p. 15.3-18 }1 /4, 16 -- "How will these Plans uncertainty factors be used and can plans such as the Barrier Materials Test Plan and the

Para. 1 assurance of conservatism be possible?” Performance Assessment Plan will contain treatment of

Plans uncertainty and conservatism in this and other data/
analysis areas. Tehy will be referenced and summarized
in the SCP. ' '

Sec. 15.3.1] The BWIP is confident ... constructed in basalt. /4, 12 -- "In view A The statement will be rewritten.

p. 15.3-18 | of the lack of samples from the disposal horizon and admitted lack

Para. 1 of knowledge of the Eh-pH controlling mechanism, this statement is

W.1.5.A a non-sequitur.” ,

Status

Sec. 15.3.1] ... control probably results ... the basalt groundwater system. A A statement will be added that as additional data become

p. 15.3-191/5, 16 _ available, alternative mechanisms will be considered to

Para. 1 ' ‘| determine which one (or ones) best fit the available data.

Status . :

Sec. 15.3.1] In direct Eh measurements (oxygen depletion) ... the basalt ground- A Presently available (new) data will be added to Sections

p. 15.3-19 { water system. /5, 7, 9, 10, 16, and 18. ' 6.3 or 11.3 of the SCP, defining oxygen consumption with

Para. 1 | time, and as additional details become available they will
be reported in SCP updates.

Sec. 15.3.1| The BWIP plans to experimentally determine ... the rate of Eh reduc- A The details of testing and analysis will be provided in

p. 15.3-19 | tion in a sealed repository. /21 -- “This represents one of the the Barrier Materials Test Plan and in the Performance

Plans most important pieces of knowledge required yet no discussion is . Assessment Plan, which will be made available to the NRC

(A1) given of the experiments to be conducted and the applicability and and will be referenced and summarized in the SCP.

transferability of these results to in-situ conditions.”
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Sec. 15.3.1|Using the environmental conditions expected in a repository con- A Details of environmental conditions used as experimental

p. 15.3-20 }|structed in basalt as a basis. /11, 16 variables are contained in the Barrier Materials Test

Para. 1 ' . : Plan. The literature search referenced in Smith, 1980,

W, 1.6.A provided the early selection basis (screening) to narrow

Status materials down for detailed testing. Should tests
demonstrate a need for alternate materials for ‘the waste
package, they will be identified and tested. The Barrier
Materials Test Plan will be updated to incorporate this,
as needed.

Sec. 15.3.IAGrande-Ronde groundwater ... hydroxides and hydroxyoxides. /5, 6, - A The Barrier Materials Test Plan will contain experiments

p. 15.3-22 |11 -- "These points in dispute. What is the effect of the high aimed at verifying the radionuclide species and the

Para, 1 carbonate and fluorine content for example?” effects of anion complexation on available species in

W.1.10.A r the waste package environment.

Status :

Sec. 15.3.1|The radiation field, however .,. a significant detrimental factor. A The statement will be rewritten to state "is hypothetical

p. 15.3-23 {/5, 6, 13, 16 -~ "What happens in the very near field can affect in nature." Detailed experiments to validate this

Parai 1 speciation farther downstream.” statement are defined in the Barrier Materials Test Plan.

W.1.10.A '

Status

Sec. 15.3.1|0ngoing research to evaluate the effect ... in the basalt geo- A This activity will be included in the Barrier Materials

p. 15.3-23 |hydrologic system. /18, 21 -- “Very important information. The Test Plan, which will be available to NRC and will be

W.1.10.A plans should be more specific as to colloid and polymer formation referenced and summarized in the SCP.

Plans on leaching, stability along flow path, and influence of flowtops -

(A1) and interbeds.

Sec. 15.3.1|The various dissolution/growth mechanisms ... under projected A Information in the Barrier Materials Test Plan, which

|p. 15.3-24 |hydrothermal conditions. /5, 16 : will be available to NRC and will be referenced and

Para. 3 summarized in the SCP.

W.1.12.A

Status ¢ 122
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Sec. 15.3.1] The dissolution of basalt .. to the accessible environment. A Additional information on present status will be included
p. 16.3-25 | /5, 16 : in the data section of 11.3 or 6.3 of the SCP, and in
Para. 2 - future updates of the SCP.
Sec. 15.3.1{Waste forms show a complex set ... ordering of the solid waste A Additional information on present status will be included
p. 15.3-25 | form. /5, 16 - in the data section of 11.3 or 6.3 of the SCP, and in
W.1.12.A future updates of the SCP.
Para. 3
Sec. 15.3.1| These data can be coupled ... meaningful radionuclide release A Additional testing is described in the Barrier Materials

p. 15.3-25
Status
Para. 4

Sec. 15.3.1
p. 15.3-26
H.1.12.A
Plans

(A11)

Sec. 15.3.1
p. 15.3-28
pPara. 1
W.1.14.8
Status

Plans
(AN1)

rates. /5, 12, 16. *“This is probably the most difficult of models

" tto construct.”

A1l of "Plans® section. /21 -- “Again an important set of experi-
ments with only a 1isting of experimental types to be performed.

A more detailed description is needed. For example, what are
methods, conditions (chemical and flow), etc."

In these experiments, the detection of sulfide ... was rapidly
in the system. /5, 6, 12, 13 -- "What about time for other con-
stituents to reduce, e.g., Fe, Mn? The sulfur reaction may not
be controlling. Besides it has not been established that the -
natural Eh - 0.5V."

A1l of Plans. /21 -- "These are difficult experiments. How will

they be performed?
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Test Plan, which will be available to NRC, and will be
summarized and referenced in the SCP.

Details of test and analysis planning are included in
the Barrier Materials Test Plan and the Performance
Assessment Plan, which will be made available to the NRC
and will be summarized and referenced in the SCP.

Additional evaluation of data obtained in

hydrothermal reactions (Barrier Materials Test Plan)

will be made to determine whether Eh is correctly stated,
and to define the real migrating species obtained from
waste dissolution.

Information in Barrier Materials Test Plan, which will
QF a¥?11§§}e to NRC and will be referenced and summarized
n the .




A - Agree

C - Requires Further Clarification
D - Disagree

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES B AND C OF THE DSCA) '

X - Programmatic Impact Chapter 15
ITEM BWIP

REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 15.3.1| A calculation of vaverage" velocities...transport to diffusion A This item will be clarified in text of the SCP.
p. 15.3-28 | (Wood, et al., 1982)/5 -- “The report says<10-7 m/sec assures

para. 1 diffusion control. The 10-11 m/sec was assumed for conservative N
W.1.14.8 calculation purposes. Flow measurements for<0.1 .D (10-10 cm/sec)."

Status -

Sec. 15.3.1
p. 15.3-29
H.1.15.8

Plans (all)

Sec. 15.3.2
pn ]5.3"4] *
para. 4
W.2.1.A
Plans

Sec. 15.3.2
p. 15.3-41
M.2.1.A
Plans
|General

Sec. 15.3.2
p. 15.3-42
para. 9
W.2.4.A
Status
(bottom

of page)

ANl of Plans./10, 21 -- "Hydraulic conductivities will be in the
meaningless area and diffusion will control. No specifics are!
given to measure diffusion rates."”

Grande Ronde Basalts will be emphasized...redox buffering
capacity for these materials./5 -- What about vertical flow to
other horizons? How can controlling redox phases be selected
when they are unknown?"

A1l of Plans/19.-- “Nothing 1s said about near-field heat induced
effects."

The current\accepted values...in Section 11-4. A more detailed
discussion...and W.2.10.C./5 -- Accepted by whom?*/1 -- Sections

W.1.5.A and W.2.1.A provide no additional information or plans.”
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More details will be provided in SCP text and supported
by the Barrier Materials Test Plan.

More details will be pruvided as data pecume availaole,
Additional analysis of interbed and in-filling materials
will be made and interpreted to determine whether the
controlling redox phases are similar to ur different
from initial measurements, and conditions used in
hydrothermal experiments. Details will pe provided in
the Borehole Drilling and Test Plan.

This will be clarified in the text of the SCP.

Details will be provided of the SCP.

Eh control data will be provided in Sections 6.3 and
11.3 and the Barrier Materials Test Plan, and for
far-field characterization in the Borehole Drilling
and Test Plan, _ '




DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

A - Ayree

C - Requires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)

D - Disagree Chapter 15 ‘

X - Programmatic Impact g

ITEM ‘ BWIP _

REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS . DISPOSITION BWIP COMMENTS .

Sec. 15.3.2] All of Plans/21 -- “Sorption and solubility are the most important A Details of characterization will be found in the

P. 15.3-43 | items. The sorption R&D plans need much more elucidation.” . Barehole Drilling and Test Plan and for interaction

para. 3 " studies in the Barrier Materials Test Plan, which will

H.2.4.A be available to the NRC. These plans will be summarized

Plans and referenced in the SCP.

Sec. 15.3.2| Key parameter list./15 -- “The key parameter list is incomplete, A Correction will be made to the key parameters 1ist.

P. 15-3.45 | e.g., waste package design, package component stability, colloid :

H.2.8.A. formation, etc. The above could be considered as subsets of

Status containment time, but no colloid formation.

Sec. 15.3. 4 AN of plans and particularly "The BWIP plans to proceed in A Details of test planning are included in the Barrier:

P. 15.3-45 | acceptable release rates..."/19 Materials Test Plan, which will be made available to the

H.2.8.A ‘ NRC. Accéptability of data with respect to release

Plans criteria will be discussed in the Performance Assessment
Plan and in part, in the SCP. Both of these plans will be

. ‘ : summarized in the SCP.

Sec. 15.3.2] Current evidence indicates that... or allow canister materials/4, A Additional data will be provided, and the Barrier

P. 15.3-46 | 16 -~ "Jacobs and Apted (1981) 1s not an acceptable reference. That Materials Test Plan has details of test strateqy to

5656i07c the Eh 1s low and still in the hypotheses stage.” verify assumptions, by!further detailed testing.

Status

Sec. 15.3. 2| General Comment/None -- "What are the specific plans to model A Specifics of modeling plans and their impacts on the

P. 15.3-47 | aqueous redox conditions with advanced geochemical codes? Since test program (iteration and feedback) are in the

W.2.10.C meaningful downhole measurements of Eh is generally not possible Performance Assessment Plan. Treatment of this topic

Plans and the probability of future success seems small, the calculational in Chapter 15 of the SCP will be expanded. Additional

methods are very important and should be outlined." development for measurement of Eh in situ are in the

Barrier Materials Test Plan which will be referenced and
summarized in the SCP.
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

A - Apree
€ - Requires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
D - Disagree
X - Programmatic Impact | Chapter 15
1TEM I sWiIp
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 15.32| General Comment/19 -- “The so called plan consists merely of D The sum of the preceding work elements that lead to a
P. 15.3-48| some vague assertions as to what will eventually be done.* definition of release from the engineered systems and
Para. 7 transport to the accessible environment will provide
W.2.12.D the answer to the work element. Any analysis required
Plans to determine the relationship to NRC release
objectives and EPA release 1imits will be documented
in future SCP updates. The Performance Assessment
Plan contains a description of techniques used by .
BWIP to determine required performance of waste
package and repository subsystems and their individual
' component performances.
Sec. 15.32| General Comment/21 -- "What are plans for verification of coupled- A The sum of the preceding work elements that lead to a
P. 15.3-49] hydrologic models?" ) , definition of release from the engineered system and
W.2.13.D transport to the accessible environment will provide
Plans the answer to the work element. Any analysis
. required to determine the relationship of NRC
release objectives and EPA release limits will be
documented in future SCP updates. The Performance
Assessment Plan contains a description of techniques
used by BWIP to determine subsystems and their
_ individual component performances. This plan will be
: referenced in the SCP.
Sec. 15.3.] Statistical techniques for extrapolationg data over time./None -- c We are not clear on what NRC means by this statement,
P. 15.3-53] "Has DOE systematically considered the limitation of an approach please clarify.
H.3.1.A that 1s "fundamentally based on expert scientific options?"
Sec. 15.3.3 ... (10"3 to 10° -5 meters per year in the Grande Ronde Basalt)... 5-- A Better data will be presented when it is available as
. 15.3-88]| "Obviously these flows are not realistic for the whole formation a result of testing defined in the Borehole Drilling
Para. 1 undoubtedly inferred from regional hydrology." and Test Plan and the Exploratory Shaft Tést Plan.
W.3.2.A Tests using variable flow rates as a variable are
Plans described in theBarrier Materials Test Plan. These
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plans will be summarized and referenced in the SCP.




A -~ Agree
C - Requires

DISPOSITIONS AND RESPONSES TO SPECIFIC HIC COMMCNTS
(FROM APPENDICES B AND C OF THE DSCA)

Further Clarification

R

D - Disagree Chapter 15
X - Programmatic Impact , J

ITEM ‘ BUIP |
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 15.33] General Comment/21 -- “Considering the great detail in the "status" A As detailed analysis is completed, it will be reported
P. 15.3-58] part, the so-called plan is virtually non-existent." in future updates of the SCP. Test details will be
W.3.2.A provided in the Borehole and Drilling Test Plan and
Plan the Barrier Materials Test Plan as well as the Explor-
(m atory Shaft Plan.
Sec. 15.3.} General Comment./16 -- “"References should be given for A The Performance Assessment Plan will contain details,
P. 15.3-59] documentation of status and the various. If some plans are not and an expanded text of W.3.3.A will be provided in
W.3.3.A documented, it should be noted." the SCP. . .
Status and
Plans

27




A - Agree :

C - Requires Further Clarification

D - Disagree

t

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

(FROM APPENDICES B AND C OF THE DSCA)

X - Programmatic Impact CHAPTER 16
ITEM ' BWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec..l§.3.l Lines 12-bottom, "ISSUE S.1.C-SC...(NRC, 198la), and the "/3 -- A Activity 3 in Section 16.4 of the Site Characterization
p. 16.3-1 "Actual data are needed to describe and develop a conceptual Report (SCR) describes the preparation of the Performancj:
Para. 2 groundwater model and then to model for predictions of groundwater Assessment Plan. The plan details this item. The ]

Sec. 16.3.1
L. 10.3-2
Para, 1

Sec. 16.3.]
p. 16.3-3
Para. 2

Sec. 16.3.3
pl ]6-3-8 '
Para, 3

Sec. 16.4
po 1604-7
Para. 5

traveltime."

Lines 1-37, "U.S. Environmental...complement the engineered
system."/3 -- "Actual data are needed to describe and develop

a conceptual groundwater model and then to model for predictions
of groundwater traveltime."

Lines 25-27, "The validation of...and the measured data.“/3 -
"What is meant by sufficient?"

Lines 12-14, "Work Element S.1.40.D-SD...accessible environment."/

‘14 -- "The priority on this work element should be as high as

previous work element.”

Lines 38-40, "The validation of an...the measured data."/3 --
What is meant by “sufficient"?
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formance assessment plan, v
-to incorporate contents of the plan into the SCP.

information contained in the plan will be incorporated
into the work element. Also, the logic.diagram
(Figure 16.3) will be redrawn to address

the concerns raised by the NRC on the iterative nature
between data collection and model development.

Beginning on page 16.3-1, the plans portion of work,
element P.1.1-SC will be rewritten to ¢mphasize the
importance of data both in the preparation of models
and the testing of models. The logic diagram in Figure
16.3 will be redrawn to show this interaction.

The text will be rewritten to emphasize the importance
of determining apriori acceptance criteria and then .
working towards this object1ve The word ‘'sufficient’
will be deleted.

Change priority.of work element S.1.40.D-SD to priority

This {item, model validation, is discussed in the per-
The text will be rewritten

Discussion of procedures on model validation, pre-
sently in preparation, will be cited. The use of ac-
ceptance criteria will be substituted for the word -
'sufficient’.




A - Ayree ' DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
C - Requires Further Clarification (FROM APPENDICES B AND C OF TIIE DSCA) j
D - Disagree ' |
X - Programmatic Impact ~ CHAPTER; 16
ITEM , BWIP v
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS - DISPOSITION | BWIP COMMENTS
Sec, 16.5 “Work Element"; “S.1.30.C-SC," “S.1.31.C-SC," “S.1.33.C-SC," ' A HWork elements will be revised in Chapter 13 and integra-
p. 16.5-2 "5.1.34.C-SC" / 9,10 --"See comments for appropriate Work Elements ted into Table 16-2, Chapter 16, of the SCP.
Table 16-2 | in Chapter 13 of SCR."" :

Sec. 16.5 “Hork Element”; “S.1.41.D-SD," "S.1.30.C-SD," "S.1.3.7.0* / 9,10 -- A Work elements will be revised in Chapter 13 and integrated
“See comments for appropriate Nork Elements in Chapter 13 of SCR." 1nto Table 16-2, Chapter 16, of the SCP.
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Ao wpree

. iuuires Further Clarification

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

b - thisagree

(FROM APPENDICES B AND C OF THE DSCA)

£ - Proyranmatic Impact CHAPTER 17
inn : BHIP
RETERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 17.1 ['Each sequence shown is one of several that could be ... requirements. A The paragraph will be revised to delete "is somewhat
p. 17.1-1 fThe logic diagrams may also be changed as increased knowledge is flexible in response to schedule and budgetary require-
Para. 4 Acquired.® /9 --'The objectives and minimum data requirements for ments. "
resolving key issues shquld not be affected by schedule and
budgetary requirements.
Sec. 17.1 The logic diagrams ... issues will be resolved. /1 =<' The time when A The paragraph will be revised to delete "and the time
p. 17.1-1 Jissues will be resolved is not provided as stated." where the issues will be resolved."”
Para. 4
Sec. 17.2.2 {'Selection of the candidate horizgn for breakout ... as well as the A ‘ i
p. 17.2-4 rincipal borehole (RRL-2)"/9 --'The tests that will be performed strategy—that-should-be—in-tha-ravised-ES test—ptaramt—
Para. 3 in these holes and the manner in which the data from these holes will -dd Q‘?l‘"
e used in extrapolating ES-II data base to the RRL should be defined. alkopr v v ‘ Yo on . elacnactenize N
( &__ QRAL., Tla Test Plan witl dos«:bi
' , a).ﬂw, eA ?\03“3 120 AclaMensha D
Sec. 17.2.2 ['The various characteristics of the candidate horizons ... will be A Paragraph will be modified to m‘& accurately reflect
p. 17.2-4 panked to select the best horizon for breakout."/ 8 --"10 CFR 60 the decision analysis process. — .
Para. 3 efines site characterization as a progrziam :michiestablishes the Q‘l& c-\—Qw\
anges of relevant parameters for a particular site. Hence -
, avorable or unfavorable decisions should be based on acceptable d““‘“’""‘“%“"'t
n anges of relevant parameters. : 41.«‘\:.,..3_
Sec. 17.2.2 Lines 18-19, "Vertical transport ... for isolation."/ 5 --"Is this a "A Sentence will be modified to relate to shaft integrity.

p. 17.2-7
pPara. 2

neneral statement or specifically related to shaft integrity?"
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

p. 17.2-20
Para. 4

Lines 13-25, "Test Program Objective 3 (Phase f ." /3,9 -<' Demon-
strate hydrogeologic isolation in vicin!ty of s%aft!‘ o
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A - Agee '
(0 kih;?res Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
B Disagree
i Programmatic Impact CHAPTER 17
i pue BWIP COMMENTS
m-.'.' ::‘.','ucg STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION
T . ' ing stress measure-
- ... of the exploratory shaft.*/ 3 -- A Pérturbation caused by hydraulic fractur s
Sec 172 3 ines 19 ﬁﬁ. ;nggzecggg;e:}oghese hydrofracgured zones and how will ment is too small to be detected in performance azzes: .
p. 17.2-8 [Hhat is the u flow? " ment mddels. This question will be discussed in Chapter
Para. 2 they affect groundwater flow and Chapter 16 of the SCP.
Sec. 17.2.3]| “Pressure differential and Qrout strength."/ 18 --"These parameters A ES test plan will provide more information and will be
P. 17.2-13 | do not provide sufficient data on the shaft sea).* referenced in the SCP.
Table 17-4
Sec. 17.2.3| Lines 1-10, "Dri)lling of horizontal ... given in Table 17-5.% /3-- A 5 Additional information on interval testing and analyses
P. 17.2-14 [¥mat type of tests and analyses will be used on what intervals, will be presented in the Exploratory Shaft Test Pian.
Para. 1 etc.? . i e =
Sec. 17.2.4] "The tunnel layout in the repository horizon ... to minimize the " A Tunnel orientation in the repository horizon for the pur-
p. 17.2-17 | stress concentration.” /10 --"The primary goal of the tunnel layout pose of minimizing stress concentrations around the tunnel
Table 17-6 | should be to maximize radionuclide containment, with a secondary is a factor in maximizing radionuclide containment. Mini-
: goal of maximizing stability." . mum stress concentrations around the tunnel will reduce
the possibility of rock breakage around the tunnel and
therefore provide better radionuclide containment!. This
point will be addressed in more detail in Sections 10.4
and 10.5 of the ScP.
Sec. 17.2.4{Line 17./9 --“work elements $.1.24.C and $.1.25.C should be A ES Test Plan wil) identify additional work elements and
p. 17.2-19] included.* work elements S.1.24.C and S$.1.25.C will be added.
Para. 6 )
Sec. 17.2.4 A Paragraph will be revised to include demonstration of

hydrogeologic isolation in vicinity of shaft.




A Myeee DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
. laquires Furlher Clarificalion (FROM APPENDICES B AND C OF THE DSCA)
b lhisayree
1 PFeogranmatic Impact CHAPTER 17
nin BuIP
REDLRUNCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
“sec. 17.2.64 "A series of observations during construction of the Exploratory A The first NRC comment is not a complete st .
p. 17.2-24} Shaft - Phase II, ..." /10 --"Criteria for final geotechnical clarification is necessary for resglﬁt$o:e2¥é2§g cogggzt?r
Para. 1 information prior to submittal of the license assessment of appli- :
cation. The site should be defined to properly analyze the data
from ES-I1I. "
Sec. 17.2 | "This will greatly increase the data base ... by not repeating A Paragraph will be revised to defend and restrict conclu-
p. 17.2.24] tests previously performed.®/ 12 -="A good correlation of the sion and reference will be made to Chapter 4 of the SCP.
Para. 3 Pomona basalt characteristics with basalt from the candidate : '
horizon is required before this statement can be made.”
Sec. 17.26 "Tests may be conducted, if required, to establish the rock-mass A Information on large-scale rock mass testing will be
p. 17.2-26| strength. No specific test hgs been ... could be used to develop included in the Exnlnratory Shaft Test Plan and will be
Para. 3 the testing techniques.”/ 9 --"Llarge-scale rock mass testing is referenced in the SCP. _
important to characterize rock mass behqyior especially coupled
thermo-mechanical/hydrological behavior.
Sec.17.2.7| Line 34-bottom, "17.2.7.2 Hydrologic ... repository flow." /3,9,10 A Exploratory Shaft Test Plan will provide needed details.
p. 17.2-26
Para. 4 .
Sec. 17.2.7| Lines 1-11, "Based on the conditions ... presented in Table 17-9.7 A Exploratory Shaft Test Plan will provide»neéhed details.
p. 17.2-27{ 3, 9, 10 . ' '
Para. 1
A This table 1s not restricted to tests to be performed in a

Sec. 17.2.7
p. 17.2-28
Table 17-9].

Table 17-9./ 3, 6 --"Values for parampeters other than in repository
horizon should also be determined. ‘
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c:?didate horizon. Table will be revised to reflect
this. ’




DISPOSITIONS AND RESPONSES TO  SPECIFIC NRC COMMENTS

N Agree. .
«. - Weuires Further Clarificatio (FROM APPENDICES B AND C OF THE DSCA)
I - bisagree
- Peoyrammatic Impact CHAPTER 17
bt BwIp :
RLEVRINCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
Sec. 17.2.8 {*Provide geotechnical information to enable characterization of a D The need for testing sealing, backfill performance, and
p. 17.2-29 |volume ... to allow a decision on the suitability of this site for retrievability in the ES-Phase II is not yet evident. With
ifwa, 3 repository.” /18 --" SeaHng. backfill performance, and retriev- the possible exception of sealing, this testing, to the
ability are not addressed in this testing program. " extent that testing is warranted, could be performed in
' other facilities (e.g., NSTF). Regardless of where such
testing 1s done, it would be for design confirmation pur-
poses rather than site characteri zation purposes, and thus
, 4. perasilscesstinaml e S lEili e .
vec. 17.3 |However, the resolution ... the second quarter of fiscal year 1987/ }fA W&ﬁe—repeﬂ-&e—aﬁ#u%u%ay
. 17.3-1 |6 --"If no report is issued, how will the resolution of the issue .
fara. 3 be assessed? Receipt of documentation of issue resolution by DOE H
as late as 2Q FY87 could unnecessarily delay review of the license nreposed—ifa—appron ate—to~the-rate-of-data-ga d
application.’ Tgﬁu-Q asports ona el
‘naues ant  Acaolued. Tl Aem) -anunal )\.b?o""'
_ . WD (ol ‘e pread peports and addauo
Sec. 17.3 |Figures 17.8, 17.9, 17.10, 17.11. /21 --"The figures do not provide )fA ’ This level of :\eﬁﬂ is not appropriate for SCP =
p. 17.3-2, |enough on how the information needs identified in Chapter 15 under howewern . (WY E TP | e ottt} ’
17.3-3, |each work element will be met in order to meet the time restraint Me Yo e -
17.3-4, |of the final progress report and license application. The informa- "“’" A h“ﬁp%‘
17.3-5 |tion presented is not adequate for NRC to provide guidance to DOE. * . : '
Sec. 17.3 |“"Results of ES-II testing will resolve issues R.1.A, R.1.8, and A Plans for resolution of these issues will describe method-
p. 17.3 -3 |R.1.D, as presented in the schedule, Figure 17-9." /10 -+ The ology for integration ES-II testina with testinn in
Fig. 17-9 |manner in which ES-II testing will be integrated with testing in ‘Iboreholes RRL-2, RRL-6 and RRL-14. i

boreholes RRL-2, RRL-6, and RRL-14 to resolve R.1.A and R.1.D is
not clear. " .
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- hsagree

PISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES B AND C OF TIHE DSCA)
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of the QA program of its principal contractors and describe how
this evaluation will be performed.

Describe the criteria for determining the size of ihe QA organi-

zation (including the inspection staff) of DOE and its principal
contractors.

Describé the qualification requirements for the position of
safety and QA Division Director and discuss the time spent on
QA matters by the individual holding the position.

Provide a commitment that verification of conformance to estab-
1ished requirements is accomplished by personnel within the QA
organization.

Identify QA personne] (by position title) in DOE and in the
principal contractor's organization who are authorized to: (1)
identify quality problems, (2) initiate, recommend or provide
solutions through designated channels, (3) verify implementation
of solutions, and (4) stop unsatisfactory worl(“; Describe how
these actions are accomplished.

Describe how disputes involving quality arising from a difference
of opinion between QA personnel and other department personnel
are resolved

A (1-4)
p Y Gy
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CHAPTER 18
- Proyrammatic Impact |( %"t‘ .E
emew A'M ane.
‘ PRI BV .‘ )
: BWIp RGN (R »

STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSIYEQN/’ ME CL ' o : !
18 1 | The organizational structure, functional responsibility ... through- kaEi- \‘\Eiﬁs *
8.1-1 {out the entire project. -~

1-4 -

18.1 Provide a commitment that DOE will annually perform an evaluation A’b *Mql:z“‘%

S ormed).
Gutucbios, it le et
Hoort o b b

s hon—
m?bg?gﬁ. E‘?n i —tk.f I Pf,"j_m

Verification of conformance to established requirements
is conducted under purview of the QA program. The
actual verification, however, may be performed by non-
QA personnel. QA reta:ns audit and surveillance author-
ity over all verification activities.

Yy QA\*%

This will be clarified in the SCP, Chapter

Thas ccltons onre cl;uocfzthgn.l
Aotails ane wnot ¢h1-1-11e1ar\n.

This will be clarifzed in the SCP, Chapter 18.
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A - Agree

C - Requires Further Clarification
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

(FROM APPENDICES B AND C OF THE DSCA)

D - Disagree
X - Programmatic Impact CHAPTER 18
ITEM ‘ BWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
“Suc. 18,1
p18.1-1 to |Continued
-18.1-4 . . '
Identify (by position title) the individualiat the site who, I\’]} This will be clarified in the SCQ. Chigter 18. .
during and after site selection, is responsible for directing and 3 . d"ﬁ“ e“a:hm"
Ob managing the site QA program. Clarify that this individual has Fw&"“ 6“’" RoM QA A o '
an appropriate organizational position, responsibilities, and ‘104LNNHUZo :
~ authority to exercise proper control over the QA program; that
he is free from non-QA duties; and that he can thus give full ke
attention to assuring that the QA program at the site is being
effectively implemented. i
Sec. 18.2 .
r.18.2-1 to | The Secretary of the 00E, in DOE Order ... of the supplier-quality-
18.2-2 system evaluation, -~
Para. 18.2 . ’
Identify existing or proposed QA procedures reflecting that each A This will be clarified in the SCP, Chapter 18.
75 criterion of 10 CFR 50 Appendix B will be met by documented pro- )
cedures. _
Describe how management (above or outside the QA organization) A,b hzus“v:ﬂl be clarified in the SCP, Cha
. )

\Dnmintains frequent contact with program status through meetings,
reports, and/or audits.

For both DOE and its principal contractors, provide a commitment
(s that management (above or outside the QA organization) will

annually perform a preplanned and documented assessment of its

QA program and that corrective action is identified and tracked.

Provide a commitment that the indoctrination, training, and
qualification program described on page 18.2.2 of the SCR for

], both doers and verifiers includes provisions such that: (1)
documentation of formal training and qualification includes the
objective, content of the program, attendees, and date of atten-
dance, (2) proficiency tests are given to those personnel per-
forming and verifying activities affecting quality, and

acceptance criteria are developed to determine if individuals

A, €>.v

A0, X

135

ane  tmone NieXe ?2&3QEE‘JF\ :
: torenef e “T

?coeuivu45 ,

Chapter 18 currently addresses Rockwell QA
assessments, but additional clarification will

be provided in the SCP. P A, not- aperopnidh
lor W SCP, bua¢mxu:o:f.1 J

Clarification will be provided in the revised Chapter 18
as to the content and extent of the BWIP Training Pro-
gram, The blanket use of proficiency testing, however,
will not be utilized. Certification is limited to the
disciplines of Non-Destructive Examination and perform-
ance of "Special Processes.” '
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

A - Agree .

C - Requires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)

D - Disagree . ‘

X - i"rogrammatic Impact CHAPTER 18

PTEM BWIP *

REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
~ Sec.18.2 - .
plu.z-; to | Continued .

18.2- . .
are properly trained and qualified, and (3) certificates of A program of this type is required at the time the
qualifications clearly delineate the specific functions personnel Repository operations begin. A full-time training
are qualified to.perform and the criteria used to qualify per- coordinator would be required at that time. Frod=
sonnel in each function, 144ﬁeﬂa44yu-uhene-prof+e4eney-e*ame-are-rzqu$rev;

edeniosalomstevinrivelerentonned=sneminercasads
$ec.18.3 jaocondingly. -
£18.3-1 to | To identify and control-the BWIP criteria ... in accordance with A ;
18.3-2 established procedures. -- This sectiofi should include the follow- This will be clarified in the SCP, Chapter 18.
Para. 18.3 | ing: (1) the design control program includes design activities i '

Ib

associated with the preparation and review of design documents
including the correct translation of applicable regulatory require-
ments and design bases into design, procurement, and procedural
documents, (2) organizational responsibilities are described for
preparing, reviewing, approving, and verifying design documents,

(3) design interface controls are described, ?4) procedures require
a documented check to verify the dimensional accuracy and complete-
ness of design drawings, (5) procedures require that design drawings
and specifications be reviewed by the QA organization to assure that
the documents are prepared, reviewed, and approved in accordance
with procedures and that the documents contain the necessary quality
assurance requirements, (6) procedures are established and described
for design verification activities which assure that the verifier

is qualified and is not directly responsible for the design, and

(7) the responsibilities of the verifier, the areas and features

to be verified, the pertinent considerations to be verified, and

the extent of documentation are identified in procedures.
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A - Mgree
C - Requires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
b - Disagree
X - Programmatic Impact CHAPTER 18
ITEM BWIP . ' ' ‘
RCFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
-S50¢.18.4 ' -
p 18.4-1 Applicable regulatory requirements, technical ... that the supplier AgC : . 18.
Para 18.4 | has been approved. -~ Clarify th_at.the QA personnel review of pro- ' This will be arif;i d in &t;e Zfz; Chgpter 18 ui!r
curement documents assures that quality requirements are correctly Porserned © D aff”f"q oo
stated, inspectable, and controllable; that there are adequate docteets o belgpoahm Ab mf)m\tnbﬂt 4o
acceptance and rejeetion criteria; and that procurement documents . la *_ Lo ,‘o‘- e&w-pﬂq
have been prepared, reviewed, and approved in accordance with o, Mdm&w& Aunatontiec / .
QA program requirements. ‘lf) ;MM P ‘t!.u. SCcP.
Sec.18.6 . . A
p18.6-1 to| Each principal contractor is required ... and revisfon receipt A This will be clarified in the SCP, Chapter 18.
18.6-2 forms. -- Describe how the identity of the applicable revision of -
Para 18.6 | instructions, procedures, specifications, drawings, and procuremen
documents is made known to personnel performing the work. o
Sec.18.7 -
p 18.7-1 to| The procurement of items and services for the BWIP ... commercial, .
18.7-2 "off-the-shelf* items procured by Rockwell, --
Para 18.7 ‘
ar 2 Describe the organizational responsibilities for the control of A This will be clarified in the SCP, Chapter 18.
purchased material, equipment, and services. ‘ :
B Clarify that vendors, suppliers, and service type organizations A This will be clarifi :
are required to fumi'sh the foll'owing records to the purchaser: : rified in the SCP, (?hapter 18.
\O (1) documentation that identifies the purchased item and the . ’
specific procurement requirements met by-the item, (2) documen-
tation identifying any procurement requirements that have not
- been met, and (3) a description of those nonconformances from
" the procurement requirements dispositioned "accept as is" or
“repair.” :
o Provide a commitment that supplier's certificates of conformarce D Rockwell does not require nor acce'pt"'Certificates of
are periodically evaluated by audits, independent inspections, Conformance" for critical items. Necessary evaluations
- or tests to assure they are valid and the results documented. are conducted in advance of procurement, and inspections
) amii Ees%s peiar{ormeg concurrent with the sugplier at the
point of origin, ocumentation is finished upon d'eli ery.
Chnﬂik|<dl HDTest Rnorly ane IUZE;A~AJ*§
lor the €5 limn ond quoat melinicds -
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A - Agree
C - Requires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
D - Disagree
X - Programmatic Impact CHAPTER 18 |
1TEN BWIP >
~ l;UERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
P cc."s.g -
/\ p 18.9-1 Processes affecting quality of items ... by the Rockwell Quality A This will be clarified in the SCP, Chapter 18.
Para. 18.9 | Assurance Function. -- Clarify that procedures are established for
recording evidence of acceptable accomplishment of special processes
using qualified procedures, equipment, and personnel.
S¢c.18.10 _
Q' p18.10-1 tJ An inspection program has been established ... requirements for
' 18.10-2 inspection. -- ' y
Para 18.10 .
Clarify that procedures provide criteria for determining the A ,b Equipment accuracy and inspection frequency are a product
ac cy requirements of inspection equipment and criteria for of the design {terative processes. The participation
determining when inspections are required or define how and of the QA fungtion will be clagified in the revised
when inspections are performed, Verify that the QA organization Chapter 18. mvolve A noty Lo
participates in assuring the completeness of procedures regard- ' '
ing these matters and in the implementation of these functions. , o * NQ
Clarify that the appropriate QA organization performs (1) final AE'D i n larified in the SCP. Chapter 18. Pemm
\9 acceptance inspection and (2) source and receiving inspection. . ! Py s’wi b&:&:‘bﬁ, " ada_ bye Gmp_ Smu.—
r} Sec.18.11 » ‘“:allc‘l'a; Tuna™ worle My
p18.11-1 Rockwell prepares test plans ... changes in operating facilities. -- A Thi "ﬁ']’] be cfariYied in the SCPY Chapter 18 \u. \
Para. 18.11} Describe how the QA organization is involved in scoping the test ) m{ O‘d‘roQ . * o~
control program, v (¢ fuiegon o .
' Pros thed
Sec. 18.12 . \ dsenthel w00 Do, .
\0 p18.12-1 | Tools, gauges, instruments, and other ... by Rockwell's Quality L N
para 18.12 | Assurance Function. -~
Describe the procedures and identify the organization responsible A This will be clarified in the SCP, Chapter 18.
’b» for calibration, maintenance, and control of measuring and test
equipment.
Clarify that measuring and test equjpment is labeled or tagged - A Chapter 18.
to indicate due date of the next calibration. ' ' . This will be clarified in the SCP, Chap .
C A . 18.
¢/ Clarify that measuring and test equipment is identified and A This will be clarified in the SCP" Qhapter
traceable to the calibration test data, . ] '

ot
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A - Mqgree
C - Fuquires Further Clarification (FROM APPENDICES B AND C OF THE DSCA) , L
O - Disagree ) ;
X - Programmatic Impact. ) CHAPTER 18
ITEM : BWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS
"Sec.18.12
pls.12-1 Continued .
L Clarify that the measuring and test equipment is calibrated at As [») Calibration requirements will be clarified in the revised
. specified intervals based on the required accuracy, purpose, Chapter 18 of the SCP. Accuracy criteria and respon-
degree of usage, “stability characteristics, and other conditions sibﬂities will also be clarified ‘1{,\_._ 4% \)adwu
affecting the measurement. Calibration of this equipment is . M WO [Py
against standards that have an accuracy of at least four times tr(.-dlﬂa °’!‘1’
the required accuracy of the equipment being calibrated or,
when this is possible, have an accuracy that assures the equip-
ment being calibrated will be within tolerance. The basis of
acceptance is documented and authorized by responsible management.
L, Provide a commitment that primary calibrating standards have A Calibration requirements will be clarified in the revised
greater accuracy then secondary standards being calibrated. ’ Chapter 18. of the SCP.
Sec.18.14 : . ‘
p 18.14-) Contractors involved in inspection and ... prior to approved A Clarification will ba provided in the revised Chapter 18
Para 18.14 | corrective-action. -- Describe procedures which control altering of the SCP.
the sequence of inspection and tests,
Sec.18.17
p18.17-1 A quality assurance records system for the ... principal contractors
Para. 18.17] and their subcontractors. -- .
Describe the scope of the records program. Identify QA and A Records management responsibilities will be c1ar1<[01' d.
'6 other organizations and their responsibilities for the definition in the revised Chapter 18 of the SCP. im‘;
and implementation of activities related to QA records. one a\ ™ mplmm ‘A ?t‘o tune
\0 Identify what items the inspection and test records will include. A Records management responsibilities wil) be lari
Describe the facilities for the storage of records. in the re s;ﬁhqpter 18 of the SCP. c(:..fa ‘s
. . - 'y noceduscse
Secial?{zl? glanned and scheduled/quality assurance audits ... and his affected )’A
p. 18.18. epartment managers Clarify that DOE performs both internal and . s
‘ external audits to assure that procedures and -activities comply with 'dw wift ko [’C‘ oot A ﬁa& SC?o
the overall QA program. ' »
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A - Agree

C - Requires Further Clarification

0 - Disagree:

X - Programmatic Impact

DISPOSITIONS AND RESPONSES TO SPECIFIC HRC COMMINTS

(FROM APPENDICES B AND C OF THE DSCA)
SCR APPENDIX

ITEM
REFERENCE

STATEMENT OF ITEM ~ COMMENTS CODE/REMARKS

BWIP
DISPOSITION

BWIP COMMENTS

Appendix
p.11
Para, 2
p.12
Para. 9
Sec, 6.1
p. 6.1-15
Para. 4

Disturbed rock zone . . . BWIP defines the disturbed rock zone at
thel100°C isotherm. . . Engineered system. . .100°C isotherm./“To
what degree might mineral alteration occur at temperatures below
100°C? It is stated in the SCR that the interstitial glassy meso-

stasis is the 'most reactive' basaltic phase with groundwater at
lTow-temperature (less than 300°C) hydrothermal conditions."

140

is supported by preliminary laboratory data

The expected alteration minerals for basalt are the
same at 100°C and at 50°C (Giggenbach, 1981; Winkler,
1979). The persistence of glassy mesostasis at ambiernt
temperature conditions is evidence that complete alter-
ation of basalt, to form the most stable alteration
minerals, has not occurred over the several million
years since the formation of the basalt. The alteratim
of existing basalt is probably due to the partial
alteration reaction of the glassy mesostasis, and this

(Apted and
Myers, 1982). Raising repository temperatures from
ambient to 100°C will cause the rate of this reaction
to increase. This rate increase, however, should not
be significant relative to the hundreds of years under
consideration due to the thermal pulse from waste
emplacement. Thus, the alteration of basalt will not
be greatly different between 100°C and ambient tem--
perature of the repository.




DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS

A - Agree
C - Réquires Further Clarification (FROM APPENDICES B AND C OF THE DSCA)
D - Disagree
X - Programmatic Jmpact APPENDIX- C
TEH hbsT IP COMMENTS
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BW
Appendix C | How do the design criteria and conceptual design address releases of A SCR Sections 16.4, 16.5, and 16.6 will be rewritten
p. C-10 radioactive materials to unrestricted areas within the limits to summarize the preclosure performance discussion
Item P.1 specified in 10 CFR 207 * contained in the Performance Assessment Plan. The
Conceptual Design study that addressed this concern
explicitly will be made available. Work elements
R.1.33, and P.4.1 will be revised and integrated
into Chapter 16. _ .
Appendix C |How do the design criteria and conceptual design accommodate the A Sections 16.4, 16.5, and 16.6 will be rewritten and a
p. C-10 retrievability option? discussion from the Performance Assessment Plan will te
Item P.2 included. Work element P.4.2 will be rewritten to
address the subject of retrievability.
Appendix C [Have the NEPA environmental/institutional/siting requirements
p. C-11 for nuclear facilities been met? ‘ A The "Proposed General Guidelines for Recommendation of
Item P.12 Sites for Nuclear Waste Repositories" (10 CFR 960) have
been evaluated in DOE/EA -0210 for environmental, institu-
ional, siting, and other related requirements. This
valuation was based on currently available data,
preliminary conclusions presented in the environmental
nssessmient indicate that the reference repository location
- pppears to meet the siting guidelines. A summary of the
" valuation will be presented in Chap. 20 of the SCP.
¢ | How do microbes effect conditions affecting corrosion modes? A “work will be incorporated in Work Element U.1.6.A
2?”8??;“ ¢ What effect do microbes have on the conditions affecting transport? zﬂiioﬁﬁgsion. The sou,ﬂe term for radionuclide trans-
Item 2.12 port is release rate from the waste package boundary.
‘ In the temperature and radiation fields existing
\ within the waste package, microbes cannot survive and
affect the source term. The question is, therefore,
not an issue but a work element.
Appendix € ! What is the effect of water residence time on release of radio- A Discussion of water residence time will be more explicitly
p. C-16 nuclides from the waste form? treated in Work Element W.1.4.A and/or W.1.12.A, and
Item 2.15 | - W.3.2.A, and W.3.3.A.
141
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C - Requires Further Clarification § (FROM APPENDICES B AND C OF THE DSCA) i }
D - bisagree )
X - Programmatic Impact ; : APPENDIX C, !
ITiM [ BUIP c
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS - DISPOSITION Y BWIP COMMENTS
Appendix C! What are the ranges of residence times of a unit volume of Qater A Discussion of residence time and its impact of waste
p. C-16 in contact with a unit area waste form and when do the residence release will be discussed in Work Elements W.1.4.A/
Item 2.16 | times occur? For spent fuel how do hulls change the effective . W.1.12.A. If BWIP decides to take credit for the claddin:
residence time? : in spent fuel, it toq will be considered.
' b .
Appendix C | What are the transport and retardation processes and how do they A These will be more explicitly identified in existing Work
p. C-17 | effect the flux of radionuclides with time in packing materials? Element UW.1.4.A, :
[tem 2.21 . o f ,
Appendix C | Can actinides be concentrated to/{increase heating in the packing A A new work element wihl be! added: Assess the tmpuct of rad
p. C-17 materials or create a potential for criticality? nuclide migration/reprecipitation around u waste package t
Jtem 2.23 . [ potential criticality problems., ihe thermal effect of
P potential actinide redistributfon are is not at {ssue,
Y’ since the waste pack%ge design must accommodate greater
f : thermal loading fromifission products. Criticality pre-
i vention specifications are covered by Work Ele 2).
. . ) v ’ ‘ N
Appendix C | What are the convective flows in the waste package vs. time? A This issue is part of Issues W.1.A and W.1.B. Resolution
p. C-17 (relates to 2.1) [ is provided by Work Elements W.1.2.A, W.1.11.A, W.1.15.8,
Item 2.25 {4 . and W.3.3.A. P
| ' o e , .
Appendix C * What are the conditions which affect criticality? \h\fkt For the most part (se¢ Item 2.233, criticality is a
p. C-17 P ) repository problem relating to aggregates of waste packages
Item 2.27 - and is addressed in Work Element R.1.45 and in W.1.21.A for
:‘; individual waste packﬁges. S THom .23,
Appendix C [How 1s the migration behavior (including solubility and retardation) A Sections 16.4.8 and¢16.4f]3 narratives will be rewritten
p. C-19 qf radfonuclides being validated/verified? and comments contaiQed in the Performance Assessment
Itewm 3.3 ) Plan and validation procedure will be incorporated.
i Waste package and performance assessment work elements
{ will be rewritten t? address this concern,
H . g
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DISPOSITIONS AND RESPONSES 10 SPECIFIC NRC COMMENTS

Requires Further ClarlficatioJ ,i// . (FROM APPENDICES B AND C OF THE DSCA)

- Agree
C - y
D - Disagree VA s
- X ~ Programmatic Iupact SO APPENDIX C I
\ _‘ L
JTEX BWIP ‘ : | \
REFERENCE STATEMENT OF qEM - COMMENTS CODE/REMARKS DISPOSITION BUIP COMMENTS A - \
, . I i , ’ L
Appendix C| How are the geochemical data that have been and will be gathered be A Sections 16.4.8 and 16.4.13 will be rewritten for the’SCP. ‘
p. C-19 | shown to be appropriate fpr use in anticipated performance This is a critical subject that will be addressed jointly
Item 3.4 assessment methods? ‘ by Performance Assessment, Waste Package and Site. !
Work elements will be revised in Chapters 13, 15 and/ 16
” to better addreqs this subJect -
- - . . . -K( \‘ o
Appendix C] How do the design criteJﬁa and conceptual design address releases of A See NRC reference item p. C-10, Item P.1, l, k 1k
p. C-22 | radioactive materials tz‘unrestricted areas within the limits ; N ¥ &
Item 4.1.1| specified in 10 CFR 20 (Peformance Issue B.1)? TN ) t
j { - _‘ . )
l . f \
Appendix C} How do the design critefia and conceptual design accoamnodate the A See NRC reference item p. C-10, Item"P.2. ; ?
p. €C-22 | retrievability option ’Rerformance Issue B.2)? : , ) i ' I}
Ntem 4.1.2 !{ ‘ o \—\ - K \\iu
\\ S 4; \ L ] . ‘s -\.
Appendix C| How is the repository performance expected to be affected by A This subject is discussed in the Dr;?t'Envjronmentql ;‘&‘
p. C-24 construction of the exp}oratory shaft? Assessment DOE/EA -0210 Section 3.3. Thjis discussjon |
Item 4.5.1 [ wi]l be incorporated into Chapter 10 of the SCP. ?‘
fg ,
Appendix C MWhat is the probabﬂi,tJ that groundwater withdrawals for irrigation A Work Elements S. l 46.D and 5 l 51.D address this issue / 4 |
p.. C-26 1 would trigger mlcr089r hquake or earthquake swarms? superficially. Hore specific reference to this concern !
Item 5.4.1.4 l will be added to Stutus. Pluns, and Tables.. !
Appendix C| What “is the probability that water impoundments behind
possible A Rewrite work element S.1.41. D t
p. C-27 future dam construction (Ben Franklin dam - € ° '"Corp°rate rece"t work
Item5.4.2.4 earthquakes or earthqy ké swar;ggk ) will cause micro- on disruptiye scenarios. \
. ! {
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