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A Ag1ree
4: hluliur Clarification
ii bisagree

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

GROUNDWATER

''Lii
I14 fld NCE

P. xVi
I tonl (2)

Sec. 3.5
P. 3-11
Para. 4

DISPOSITIONMAJOR NRC IS!

Head data obtained by "Drill and
Test" technique must be validated by
establishing a correlation between
"Drill and Test" data and a baseline
obtained from continuously monitored
piezometers.

* C t eonc 4f 1d/ eolc/s

de ~ ~ 2 a as%4/,

V dCW/Lr~f* 'I %es 

NRC requests that DOE consider state
of-the-art, large-scale, multiple
well tests which utilize continuous
head measurements in various hydro-
stratigraphic units.

I ,

Detailed plans for this validation will be provided in the
groundwater monitoring plan. Three additional piezometric
monitoring stations will be provided and a baseline established
by:
o Observing equilibration of the monitored zones.
o Correlating the monitored zones with head data obtained

in existing wells using packers, and
o Correlating the monitored zones with head data obtained

during drilling.
Drilling of these wells is expected to begin shortly and can
be cc leted in Y 84. J, ><;/ k ' ^ i;'S e /

an es t~y ~re e/^c
Additional large-scale testing will e conducted, but the
specific test design and number of required tests will be
based on DC-16 test results. Additional facilities for any
additional required testing will be coordinated with monitoring
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.

{/,*, UPS'// lve -qS"S0 ;/ g S

A 11*

+ refers to the impact of the NRC
position and not the impact of our
recommended program unless the NRC's
and WIP's positions are in agree-
ment.

FY 1984

2

t4!/

TBD

e -C Ot oleecl.e 

* This represents the additional
funding required to do these tests
if the wells needed for the pre-
ceding items are completed.

**-All years are fiscal years.
***TBD=To be determined

_ /



A - Agrie DISPOSITION OF NRC ISSUES HAVING
C - Further Clarification SIGNIFICANT IMPACT ON THE PROJECT

- Disagree GEOLOGY

_ OVERALL IMPACT
ITEM RECOMMENDED TOTALI YEAR SCHEDULE

REFERENCE MAJOR NRC ISSUES POSITION J** IMPACTED IMPACT DISPOSITION

Sec. 4.5
P. 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-
ifie II borehole DC-1.. SCR does
not Inciude plans to evaluate these
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.

TBD

200K
IOOK
lOOK

1984-
1986

1984
1985
1986

TOD The BWIP agrees that more data are needed on possible structures
in the buried basalt in and around the RRL. This information
is required for performance assessment and the development of
'a tectonic model(s). The following data collection and analysis
programs are outlined to obtain information on the structure in
the Cold Creek syncline;
1. Collect additional ground geophysical data
2. Seismic exploration (several lines of reflection) in the

RRL.
3. Selected additional magnetotelluric stations (Along RAW,

particularly
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 anomalies.

The extent of the investigative program envisioned by the NRC
in te 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 limited to the preferred candidate horizon and zones of
possible tectonic breccia. Total cost impact shown represents
orientation 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
envisioned program is necessary.

No

3'



A - Agree DISPOSITION OF NRC ISSUES HAVING
C - Further Clarification SIGNIFICANT IMPACT ON THE PROJECT
D Disagree GEOLOGY

OVERALL 'IMPACT _
ITEM RECOMMENDED TOTAL 11 YEAR ISCHEDUwL~ 

REFERENCE MAJOR RC ISSUES POSITION I IMPACTED 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

C

IM
500K
500K

TBD

1984
1985
1986

TBD

TBOD

Possible
TOD 

Data 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 mtanum 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 WIP 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
approach and the extent of the investigative program they
envision.

4



A - Agr~e DISPOSITION OF NRC ISSUES
C - Further Clarification SIGNIFICANT IMPACT ON THE
D - Disagree GEOLOGY

HAVING
PROJECT

OVERALL IMPACT
ITEM RECOMMENDED TOTAL YEAR SC1EDUiLE

REFERENCE MAJOR NRC ISSUES POSITION $ IMPACVED IMPACT ._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.

AC

C

TOD

TBD

6

1984-
1986

TOD

p

II

I
i

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 mportant 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 RC 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 structural 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.

1984-
1986

5

TOD
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DISPOSITION OF NRC ISSUES HAVING

C - Further Clarification SIGNIFICANT IMPACT ON THE PROJECT
0 - Disagree GEOLOGY

I

OVERALL IMPACT I
ITEM RECOMMENDED TOTAL 1 YEAR SCHEDULE -

REFERENCE MAJOR NRC ISSUES POSITION $ IMPACTED IMPACT DISPOSITION

Sec. 5.4.2
P. 5-12
Para. 3

Sec. 5.4.2
P. 5-12
Para. 3

Plans to characterize the strati-
graphy and mineralogy below Grande
Ronde Basalt were omitted from the
SCR.

More detailed information is re-
quired to fully characterize the
mineralogy of the flow tops and
interbeds because these are the
zones in which groundwater will
spend most of its time.

DC

C

TBD

400K
500K
500K
300K

1984
1985
1986

TBD

No1984
1985
1986
1987

BWIP disagrees with this issue and would like further
clarification. It is BWIP's opinion that obtaining this
information would not significantly alter-estimates of
repository performance. The objectives of such characterization
could be met by data from petroleum exploration wells currently
being drilled in the vicinity of the 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 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.

It is agreed that mineralogy along the flow paths must be
determined. Detailed characterization to meet NRC concerns
would require detailed descriptions of Grande Ronde and
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,
electroq qicroprobe, 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.

I
i
I

6



A - Agree
C - Further Clarification
D - Disagree

DISPOSITION OF NRC ISSUES HAVING
SIGNIFICANT IMPACT ON TE PROJECT

GEOCHEMISTRY

OVERALL IMPACT I
ITEM RECOMMENDED TAL- YEAR SCHEDULE

REFERENCE MAJOR NRC ISSUES POSITION $ IMPACTED IMPACT DISPOSITION
(

Cl. 11
P. 11-9
Sec. 5.5.1
P. 5-14
Para. 3 & 

Ch. 1
P. 11-6

Sec. 5.3.2
P. 5-6
Para. 5;
Sec. 5.4.2
P. 5-12
Para. 2-5;
Sec. 5.5.1
P. 5-14
Para. 3-5;
Ch. 1
P. 11-7
P. 11-8

The NRC recommends a classical
thermodynamic approach to the
determination of radionuclide
solubilities.

More information is required to ade-
quately define site redox conditions
through time and ts effect on radio-
nuclide solubility/sorption and the
site isolation capability.

More information is required pertain.
ing to solids characterization; e.,
sorption/solubility phase identifica,
tion, backfill stability, corrosion
products, validation of Eh control
of basalt environment.

DC 8M 1984-
1986

Yes

A

A, C

150K
150K

TBD

1984
1985

1984-
1986

No

TBD

The BIP does not agree with a thermodynamic approach to evaluating
radionuclide solubilities. Technology may not be available to
adequately identify and make sufficient quantities of radio-
nuclide-containing solid phases to conduct the experiments NRC
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.

This requires development of n-situ Eh monitoring capabilities,
extensive characterization of secondary minerals lining
fractures and in flow tops, and detailed analysis of redox
couples in groundwaters; detailed planning will be incorporated
into the Barrier Materials Test Plan.

The level of effort suggested by the NRC In the areas of
radlonuclide sorption and solubility behavior, backfill stability
Eh validation, and canister corrosion behavior would require
a considerably increased level of effort in solids
characterization. Clarification is needed regarding the exact
level of effort envisioned.

7



A - Agree
C - Further Clarification
D - Disagree

DISPOSITION OF NRC ISSUES HAVING
SIGNIFICANT IMPACT ON THE PROJECT

WASTE FORM/WASTE PACKAGE

_ - OVERALL IMPACT
ITEM RECOMMENDED TOTAL YEAR ISCHEDULE

REFERENCE MAJOR NRC ISSUES POSITION $ 4IMPACTED IMPACT DISPOSITION

Sec. 7.3.4
P. 7-9
Para. 3;
App. B
P. 11-14
Para. 8

Ch. 11
P. 11-13

Waste Form Issue: Borosilicate
glass questioned as an effective
release barrier in NWRB, particularly
under hydrothermal conditions.
Requires DOE decision on develop-
ment of contingency (alternate)
waste form.

Develop and implement a reliability
program to demonstrate satisfaction
of NRC performance criteria.

C TBD TBD Likely,
TBD

A,C 250K
TBD

1984
1985
1986

No

The WIP approach has been to not emphasize waste form release,
but fate of radionuclides; i.e., no performance required of
waste form. All release and containment performance is required
of the canister, backfill and the site. If testing of an
alternate waste form were required, testing of the alternate
would effectively double the waste-barrier-rock interaction
work currently underway.

Development of engineering design and reliability analysis
plan for waste package is underway. Discussions with INRC regarding
the program they envision would be-desirable.

B,



A - Agree
C - Further Clarification
D - Disagree

DISPOSITION OF NRC ISSUES HAVING
SIGNIFICANT IMPACT ON THE PROJECT

QUALITY ASSURANCE
-T * I~~~~~~~~~~~~~~ ~~~~~~~ ~ . . . ... …- - . .7

UVtKRALL IMPAC
ITEM

REFERENCE
App. 
P. 94
Item 4

App. 
P. 97
Item 1

Ch. 11
P. 11-16
Item 3

* No asses
institut

RECOMMENDED
POSITION

TOTAL
S

YEAR I SCIEDULE
IMPACTED I IMPACTMAJOR NRC ISSUES

Verification of conformance to re-
quirments is to be accomplished only
by personnel within the Quality
Assurance (BWIP QA) organization.

Provide for proficiency testing of
personnel performing and verifying
activities affecting quality.
Develop acceptance criteria to
determine if individuals are properl,
trained and qualified, and issue
certificates of qualification in-
dicating specific skills for which
.the individual is qualified.

Methods for reliability analyses
should be identified. Implementatlo
of the requirements of DOE-RL order
5700.2 and DOE order 6430 involving
design control should be identified
and documented.

ment of the impact of proficiency test
on of proficiency testing has resulted

DISPOSITION
D

D

C

ing on techni
in increases

300K
TOD

TBD

TOD

.al pay
to tech

. .

1984
1985

1984-
1986

1984-
1986

cales is 
ical stafi

No

No

No

Verification activities are performed by individuals at
levels across the BWIP. These activities are cnducted
accordance with overall QA Program requirements and are
to surveillance and audit by BWIP QA personnel.

all
in
subject

Proficiency testing during the construction phase is limited-to
nondestructive testing disciplines and selected special processes.
During the operations phase, however, proficiency testing for
Control Room and operations personnel is required by 10 CFR
60.*

DOE has provided guidance on implementing a repository design
"Reliability, Availablility, and Maintainability (RAM)" program
in ONWI-334.

Implementation of the requirments of DOE-RL order 5700.2 and
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.

ossible al this time. Traditionally,
base pay of from 6% to 20%.

9



A - Agree
C - further Clarification
D - Disagree

DISPOSITION OF NRC ISSUES HAVING
SIGNIFICANT IMPACT ON THE PROJECT

QUALITY ASSURANCE
2 -. . ____ - __ - - .~~~~~
UVERLL IMPACT 

ITEM
REFERENCE

RECOMMENDED
PnSTTTAN

TOTAL
$

YEAR**
TMPACTFD

SCHEDULE
IMPACTMAJlAl Nr TIIf nISPOnSITIONI_41uI%*sr III%%. a- -e - - - I . . . .. . .. I 'T i .. .. . .. z.. __ _ __ I

- I-

Ch. 10
P. 10-3
Item 2

The SCR does not present adequate
details regarding implementation
of site characterization plans.
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 criterla."
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.

D, C TBD 1984 Yes A major planning effort, similar to that imposed on production
reactors, has yet to be instituted for the BWIP. Should the
determination be made that this planning must preceed the
site characterization effort, the impact would be extensive,
both in terms of cost and schedule delay.

10



Note: BWIP Comments in tables 2 and 3 refer to nformation and plans
that the NRC staff has not seen. Therefore, NRC cannot fully
evaluate the BWIP comments" until the nformation and plans are
made available for analysis and are discussed between NRC and
BWIP.
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A A.1*.e
{:- i. gsires urther Clarification
I) i i .(Iree
A Is, raimiIdti Ipact

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

GROUNDWATER

111.1.1
REI RI rC

Setosnd 

-- 4 4 I

E
DWIP

DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS OWIP COMMENTS
-4 4 4 3

PtaIe.t xiii
dud xiV,
tols 1-4

Page Avi
Item.4 1

Pde XVi
Item 2

Paile xx and
xxi

Section
3.4.3, P.
3-10, last
sentence

Uncertainties in groundwater flow system inadequately conveyed

Hydraulic data is inadequate to support a defensible conceptual
model.

Large scale pump tests to the north and east of the RRL are required
to adequately establish groundwater flow conditions.

Head data must be validated by groundwater monitoring techniques.

A careful and clearly documented strategy for datacollection
and interpretation must be provided.

Furthermore, the.. Carbon-14 relationships.
(Need for paleohydrologic and paleoclimatological models
to interpret data and develop geochemical models)

A

A

A, X

A. X

A

C.

Comprehensive progrdnudtic planning is under way to
identify uncertainties, assess the dcCptubility of
current uncertainties, and reduce them where required.
A framework for this planning effort will be given ils
Chapter 13 of the SCP. fIals ^ SI/ be i/.scseq

Additional data are required to provide d defensib C
conceptual model. A discussion of the programs required
to obtain the data will be provided in Chapter 13 of the
SCP. Details will be provided in appropriate plans.

cr -, At 4 ere dcleoe~. 
Specific 1est needs, test digns, and number of required
tests should be determined by DC-16 test results. This
will be stated in Chaoter 13 of the SCP. Additional
larqe scale tests will be conducted. x
Detailed plans for this validation will be provided il
the roundwater monitoring plan. Additional monitoing__-
wells will be drilled. _ 'S
Chapter 13 of the SCP will cntain a framework uder
which this planning will take place. Programmatic
planning documents will provide the necessary det

We would like to understand what paleohydrologic and
paleoclimatological modeling techniques are being
proposed. ft t "#I n
c /* a

3cse r 'r f:or ;*l-4

3
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. Agree

. Ie~quires Further Clarification
II bisdgree
x frogrannatic Impact

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

GROUNDWATER
--- I $ I

I ILM
ltEREBENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS

DWIP
DISPOSITION BWIP'COMMENTS

t I t I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~__4

.wci.ion 3.5
p. s-11
I '111 (I )

St.tion 3.5
p. -11
Itsil (2)

Section 3.5
1p. 3-12
Itemn (3)

Section 35
it. 3-12
Item (4)

Section 3.5
1. 3-12,
tItei (5)

Representative hydraulic parameter values
(Need for state-of-the-art large-scale
multiple well pumping tests.)

External Boundary Conditions
(Need for long-term measurements of
hydraulic heads)

Effective Porosity
(Need for state-of-the-art multiple-well tracer tests)

Hydrochemistry

o Integration of data with defensible data on the
hydraulic flow system is needed

o Matrix diffusion data should be obtained to support.transport
modeling r .es s* .

Alternate Conceptual Models
(Need for sensitivity studies to test
alternative conceptual models)

A X

A,X

A

A

C

A

Large scale pumping tests from C-16B will be conducted
to obtain the required data. Additional pumping holes
will be drilled and tested in clusters. P9/-ts ://
b ;,s e..ssc/ w/ 94 a c 4' s' 1y

A network of three piezometric monitoring stations will
be installed to provide a baseline for calibrating
models as well as other functions. This will be
discussed in Chapter 13 f the SCP. Ad

Tracer ests are planned or7ave been conducted at .4
all multiole well sites. The status of these and future
plans will be documented in the SCP. f 4 ,: h.J 6

J ~ ~ ~ ~ ~ A Aesvi / h 1 C *r, 7*4:: W-e ^/esJ 7
Chapter 13 of the SCP will be modified to provide a
framework for better integration. Geochemical modeling 7
will be utilized to support integration. 

Discussions with NRC staff are necessary to understand
they- recommendations C wl pO.,de "Ot A ; u.6
releoecr £ % L c as.y C110' fee,_ CA,

Chapter 4trof the SCP wil be iiodified to iclude peme
f. me" Ionffl~ull-range of conceptual models.

~TrC t !"I le b .Vc 0S 4 w W: ta
are~~a c9~l 4,* tCO *e.

,.
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KEY TO PRIORITIES

I Structural geology / Plans / Open items

-intraflow
-tectonic

II Seismicity

III Tectonic Stability



A - Agree
C - Requires Further Clarification
0 - Disagree
X - Programnatic Impact

DISPOSJTilis A,-, *;P0dNSES YU SePCle^as0 io^ io ;I~

(FROM CHAPTERS throuah 11 OF THE SCA)

GEOLOGY

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

MEL _ _ _ _ _ _._ _;I ' .

Sec. 4.3.2
p 4-4
para. I

Sec. 4.3.2
p 4-5
para. 3

Sec. 4.3.2
p 4-5
para. 5

The, SCR inappropriately places too much emphasis on the predictive
accuracy for total flow thickness...

...DOE should consider that the intact volumes of rock...are far
more complex in structure than the SCR indicates (see page 3.7-28,
para. 1).

...Uncertainties of geologic structure.at depth.

dz~az -i _/-

I Ad~~~~

The predictability of total flow thickness is important
for understanding the site stratigraphy but it is our
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.

The 834IP recognizes that the relatively tactvp A
bedrock in the RRL are complex a4ia :syk EL4_
SCR (3.7-28, para. 3). T t r itat" as

~beenrued-a stuma~l term r 4nicctaa iaS

xe4encd u

The BWIP agrees that more data are needed on possible
structures in the buried basalt in and around the RRL.
This information is required for performance assessment
and the development of a tectonic model(s). -Tho.

rlSne*-teobtatiinforma ti oin-thestructnre-i--the-Co14---

1. Ckllect additional ground geophysie l data.
2. Setsic exploration (several li s of reflection)

in the R4L.
3. Selected dditional magneto I luric stations

(Along RAW, articularly)-
4. Long off-set efraction
5. Continued geotic surey
6. Seismic survel lance
7. Completion of idd d gravity survey and ground

magnetics data cisition.
8. Depending on St tures encountered in DC-18,

a deep borehol ar DC-1 may be required to
determine nre anomalous zones.

9. Borehole rificatioh.4f selection geophysical
anomalos.4 ~ 

The exte of the investigative program eisioned by the
RC Ihe DSCA needs clarification. -I

5

S _~~~~~~~~~~~~~~~~~~~~~~~~. -1 .-. ;---" - 1 



A - Agree
C - Requires Further Clarification
0 - Disagree
X - Programmatic Impact

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM CHAPTERS throuoh 11 OF THE DSCA)

GEOLOGY

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

Sec. 4.3.2
p 4-5
para. 3

Sec. 4.3.3
p 4-6
para. 3

Sec. 4.3.3
p 4-6
para. 4

Sec. 4.3.3
p 4-6
para. 4

Sec. 4.4.1
p 4-7
para. 3

The extent to which these stratigraphic and structural features
adversely influence hydrologic isolation, inflow into drifts, and
the stability of openings must be determined.

DOE should update their references to include alternate tectonic
models while completing their detailed studies.

Inconsistencies among tectonic models allow large uncertainties in
an understanding of tectonic stability; contradictions include
estimates of the rate of deformation, degree to which sub-basalt
strata are involved in deformation, location of strain within the
basalts (paraphrased).

The possible presence of low-angle-faulting in the
Cold Creek syncline and the distribution of swam
earthquakes suggest continuing strain in the Cold
Creek syncline.

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

. .~~~~~~~~~~~~~~~~~~~~~

A

3 A

Such determinations, as will be outlined in the CP
'plans, constitute a sgnifIcant part of BWIP's work.

Additional tectonic models will be presented and
discussed in the SCP.

Additional structural data will be collected (i.e.,
deformation rates, fault orientation, structural rota-
tion, seismic surveillance, etc.) and be used to con-
strain existing tectonic models. Detailed data from
the Pasco Basin will be used, along with tectonic/
structural data from the surrounding area to develop
a tectonic model(s) for the site.

3 a. *,J'A

I N

ear_ r_ 
r - r - - .

'Orientation of core in the llmtanum 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.

ru th e g of tecrsamples. It i
~ 6resug~sed hat ation be 
seof i 6 pass als
Orenttton oobe in the rre candidate

antd o possibl etonw th
on fracture orientation will also be obtained in the
Exploratory Shaft, Phase .cass4 ieton-regarbly -
te nof theN c resamp It 1sarg-

6.~~~~~~~~~~~~~~~:/ 
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM CHAPTERS 1 throuah 11 OF THE SCA)

GEOLOGY

ITEM DWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION OWIP COMMENTS

Sec. 4.4.1
p) 4-7
para. 3

The DOE should obtain vertical
cored boreholes.

fracture data by means of deviated, / 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 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 Umt f
candidate horizon. Wflo'byiw
tht a limited number of deviated boreholes be con- >
structed from existing boreholes in the RRL. These
boreholes could well be multipurpose, yielding both
structural and hydrologic information n 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. .n~a4f4eat4en-
<ee me8e~tr~b-~~mtindpnrf4
necsar-y-

Sec. 4.'
p 4-7
para. 4

4.1 The NRC staff is concerned with format for
SCR. Figure 3.5.1 (SCR, page 3.7-27) does
used to generate the top-of-basalt contour

data presentation
not show all data
map...

in the
points 9 A Data points will

map in the SCP.
be added to the top-of-basalt contour

Figure 3.5.2 (SCR, page 37-29) does not distinguish between known
and inferred structures.

Inconsistencies between text, tables, and figures.

Schematic or incomplete presentation of data...

A

17k

A

A

A distinction between known and inferred structures will
be made on Figure 3.7-29 of the SCP.

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.

7
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DISPOSITIONS AND RESPONSES TO SPECiri. iRC COMMENTS
(FROM CHAPTERS through 11 OF THE DSCA)

GEOLOGY

ITEM 8WIP -
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION OWIP COMMENTS

Sec. 4.4.2
p 4-8
para. 2

Sec. 4.4.2
p 4-8
para. 4

Sec. 4.4.2
p 4-8
para.4

Planned studies of lateral variations of basalt
outside the Pasco Basin, north of Vantage, will
in the...in the RRL.

flows extending
be limited in use

/ P,- /�-

Preliminary confirmation of the adequacy of the internal stratigraphy
and structure of the repository horizon will not be addressed until
ES-II testing is completed in FY 1986 (SCRI, 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 proposed boring program will
not adequately define the subsurface geology so that engineering
fixes will effectively resolve geologic problems...

. .~~~~~

I
A

WM--r-190_0%

I

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. The
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 currently available information appears to be ade-
quate to identify a preferred candidate horizon for
exploratory shaft breakout. This information, and the
process used to identify the preferred horizgn is 0
currently being documented AUfti~llu 4W4

The BWIP plans to'address. this uestion using a combi-
nation 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. Thq exact number of boreholes required is
not yet known. -Jhe WIP-wouldld-Hk.gree met fom RC--
regarding-the-adequacy-of-our-apprupd, -uirte extceiit
zf-te-4nvestgatVe- "ram hey-envis-!n.

ES .~i A

A

B
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROlAPPENDCS--AND-C OF T7E DSCA)

GEOLOGY

I I'1
REf I RENCE

BWIP
DISPOS ITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS BWIP COMMENTS

t I

Sec. 4.4.2
p 4-8
para. 4

Sec. 4.4.2
p 4-8
para.4

Sec. 4.4.3
p 4-9
para. 2

Sec. 4.4.3
p 4-9
para. 3

The use of "state-of-the-art" geophysical techniques...in the
repository host rock.

In determining the extent to which there should be additional bore-
hole investigations, from the surface and from the underground
facility, a rationale must be presented on the adequacy of these
investigations to resolve the uncertainties discussed above.

The SCR does not discuss plans to resolve the recent interpretation
of the Yakima anticlines as drag folds at the front of low angle
imbricate thrust faults with the tectonic model proposed by Price.

Although the SCR provides plans for assessment of the continuity of
RAW from Rattlesnake Mountain to Wallula Gap, the NRC staff is con-
cerned that the SCR provides no plans to investigate the continuity
of RAW from Wallula Gap to the Hite fault.

l A

/ A

13

State-of-the-art techniques are being developed for
Exploratory Shaft investigations. A phased approach
will be used to insure that the applicability of all
the more routine methods are thoroughly nvestigated.
The approach will be documented in the SCP.

The fundamental basis for determining the adequacy of
knowledge of the site is a performance assessment evalua-
tion. Additional borehole investigations will be based
on the need to reduce uncertainty as prescribed by
performance assessment allocations. The requested
rationale will be included in the drilling and testing
plan and wll be referenced in the SCP.

Additional field studies are planned to determine the
style of deformation of the Yakima folds. During this
work, the "drag fold" model will be assessed. Preli-
minary work completed suggests compatibility of these
models. Plans will be included in the SCP.

A phased approach will be used to assess the RAW. Field
investigations will concentrate in that portion of the
RAW northwest of Hallula Gap to determine the character
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. -

(j R

9
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DISPOSITIONS AD RESPONSES TO SPECIFM. wiC COMMENTS
(FROM CHAPTERS 1 throuah 11 OF THE DSCA)

GEOLOGY

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

Sec. 4.4.3
p 4-9
para. 3

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.

a2 A, P'--

I0

10

OWIP COMMENTS

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 n 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 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 requirements
for field'studies south of Wallula Gap will be determined
The-extent-of--the-investigative-program-onvsavoned-by.

RChnthe-DSCACneedsc a s a 

Verification bF'interpreted structures, based on geo-
physical data, will be verified by drilling and/or
trenching where such interpreted structures have pooen-
tial impact on the performance of a repository. 6tt'40w'.a@

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-the1tfvesti-
gative proga cnv-I3 ir~l bY thSC-e eds--
.u De ctdil

Z1/3. 

The NRC
gations

staff is concerned
to define geologic

about reliance on geophysical nvesti-
structure in the Pasco Basin.

the adequacy of plans to evaluate a
identified through geophysical investiga-

I and remote sensing (ancy linear) in

The NRC is concerned about
possible bedrock structure
tions (N-96 to N-84 linear)
close proximity to the RRL.

t /



A - Agree
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM CHAPTERS 1 throuah 11 OF THE SCA)

GEOLOGY

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

Sec. 4.4.3
p 4-9
para. 6

Sec 4.4.3
p 4-10
para. 1

Sec. 4.5
p 4-10
para. 2
Item 1

Item 2

I tem 5

[te 6

Sec. 5.4.2
p 5-12
para. 3

Two anomalous zones have been identified in borehole DC-1 from
1,210 to 1,222 m and 1,273 to 1,301 m.

Develop plans to evaluate the effect of near-field ground motion
micro-earthquakes to determine what influence they may have on
seismi-c design.

Plans
these
ment
near

; will be developed to investigate the nature of
2 zones based upon results from DC-18. If assess-
is required, an additional borehole may be needed
DC-1.

fromI ;

...details of the work plans for i
provided. DOE should provide the
are developed so that the NRC can

ssue resolution are not always
details of work plans as they
evaluate the conclusions.

I

The data are not adequate for a technical reviewer to complete an
independent review of conclusions drawn from the data. Schematic
or ncomplete data presentation would be unacceptable for licensing
documents.

Subsurface structures, such as the Nancy linear, cannot
be unequivocally Interpreted through the planned geo-
physical programs. Such structures must be ground
truthed to resolve the geophysical interpretation.

No plans to investigate micro-earthquake triggering mechanisms in
the controlled zone.

Plans to characterize the stratigraphy and mineralogy below Grande
Ronde Basalt were omitted from the SCR.

l A

L A

. A

The Seismic Surveillance Test Plan provides for data
collection; a Seismic Design Task Force has been
established to evaluate seismic design needs for a
repository in basalt.

More detailed work plans will be provided in the SCP or
in appropriate test plans which elaborate further on.
the contents of the SCP. These plans will be appro-
priately referenced.

Data will be
practicable.
appropriate.

included in future documents to the extent
Additional data will be referenced as

(See Sec. 4.4.3, p 4-9, para. 5)

Such plans are included in the Seismic Surveillance
Test Plan. This plan will be referenced in the SCP.

( <
IDviE/V1d

; > -r

IqZY4- BWIP disagrees with this issue and would like further
e. Cclarification. It is BWIP's opinion that obtaining tis

my/ information would not significantly alter estimates of
repository performance. The objectives of such charac-
terization could be met by data from petroleum exploration
ells currently being drilled in the vicinity of the
asco 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
rnst-AffagtivA An thnirall itilfi&ai ten Ah'411 all<
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DASVUS II IUjb , nrunma ow , uw a ...._ __.._...

(FROM CHAPTERS throuah 11 dr .dE DSCA)

GEOLOGY

I TE14
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS

Sec. 5.4.2
D. 5-12
para. 3

More detailed information is required to fully characterize the
mineralogy of the flow tops and interbeds because these are the
zones in which groundwater will spend most of its time.

DOE has concluded that volcanic activity in the Pasco Basin in the
next 10,000 years is very unlikely. This conclusion is based on
frequency studies. No consideration has been given to the causes
of past volcanism. Studies should consider both causes and
frequency of volcanic activity when considering the probability and
nature of future volcanism in the Pasco Basin.

further discussion between NRC and BWIP s needed in
order to ascertain what level of detail and what
methodologies are needed-to adequately characterize flow
tops and nterbeds. IneBX2alvstWtaeuL -
ch rate zaton tf prfo l~nce/a::Sesit/cu In; 
a kmas edwit' le er ~tail t a N1; pi th
D5A Sp i atiod of lec e'brele's

fntrat wthfcsvn t ca dhite ho zo s s 
Nheve t 'esirtnd

Chap. 
p 11-6
item 2

11

12

The causes of volcanic activity n the Pasco Basin were
not considered because the basaltic rocks in the basin
all have a similar origin (cause). By assuming that
future volcanism in the Pasco Basin would be similar in
origin, it was possible to focus on frequency. Clarifi-
cation of the applicability of the causal approach is
required.
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DISPOSITIONS ANu AiSPONSES O SPECIFA6 s,,sC COW4ElI1S
(FROM CHAPTERS throunh 11 OF THE OSCA)

JS GEOLOGY

JILM B1W 1
IREFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS, DISPOSITION BWIP COMMENTS
I ~ . . A§ . ,
Chap. 1
p 11-6
item 3

DOE recognizes that renewed glaciation is a possibility f present
cooling trends continue, however-unlikely. DOE should use worst-
case scenarios to estimate stress changes and their impact on the
host flow in the RRL.

Petrology of flow tops and nterbeds where groundwater will spend
85 to 90 percent of travel time.

Chap.
p 11-8
item 9

11 I

The BWIP agrees that such scenarios should be considered.
Howa"N 4 e Au- cndera-
±tions-nei A c1~rlfied

the response to Section 5.4.2, p 5-12, para.. 3, on
same subject.

The currently available data on the groundwater and
geochemical environment of the Middle Sentinel Bluffs
flow (Cohassett flow) will be reported in ST-28
(Horizon Identification Report).

Chap. 11
p 11-10
item 12

The groundwater and geochemical environment
Bluffs flow; relation to.Umtanum data base.

of the Middle Sentinel LI A

.
I

13
* * ... .....
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DISPOSITIONS AND RESPONSES TO NRC COMMENTS
(from Chapters 1 through 11 of the DSCA)
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IRUl-fuir~
I | |

E STATEMENT OF ITEM - COMMENTS CODE/REMARKS
DWIP

DISPOSITION BWIP lOMMENTS
I 

Chap 
!I1 6 
IPard. 1
I(ahs i

late i 

Ift!~~~~~~~~ 

tellis

I
Wi ).l"jes
5-4, 5-10,
5-11 dii
5-13)

Chap. 5
p. 5-6 
Pdl'-d. 5<

andl >
p. 5-12
p. 4

Chap. 5
p. 5- 12
p. 

Charp. 5
p. 5-14
Pari. 3

Plans for conducting further investigations are not presented in a
manner that permits the NRC staff to assess with any degree of
confidence whether DOE will provide adequate or timely input to a
construction authorization application. For example, the SCR plans
are nadequate regarding approaches to bounding or limiting the
geochemical data requirements for the site characterization,
experimental assumptions, experimental design, experimental methods,
approaches to data analysis, and detailed milestones.

Sufficient sorption data including solid phase characterization
are not available for flowtops and nterbeds where ground-
water will spend most its time flowing.

A

A, X

A

A more complete summary of future plans will be
included in Chapter 15 of the SP.

The BWIP has been conductinq stin expements
on a limited number of flowtop Imaterials. Available data
will be incorporated into the SCP. Detailed plans 4
for evaluating radionuclide sorption behavior wll
be referenced in the SCP. (SrqLh- dte)C..- tA'I';

The BWIP will incorporate available data related to
mineral distribution in the basalt flows in the
SCP. Available data related to mineral stability
in the near field (including backfill aterials)
also will be summarized 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.

'p

I
More information is required pertaining to mineral distributions
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.

I p

C: / There are serious questions concerning the
V feasibility of approaching solution equilibrium

from undersaturation. The time necessary to achieve.
equilibrium may be unrealistically long.

' -s C0ev J \ b46 -~_ ri ,,c , -5

Am Ve.uteal I %*AAI P WAII' \ae

_ _
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DISPOSITIONS AND RESPONSES TO N LUMMTNIZ
(from Chapters through 11 of the SCA)

GEOCHEMISTRY

I rlI
fcf fI k

DWIP
STATEMENT O ITEM - COMMENTS CODE/REMARKS DISPOSITIONBWIP COMMENTS

Chap 5
p. 5-14i
Pari. 4

e 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 solubili~tyunder the whole range of possible
conditions,_andLexpm4menta1y verifying thermodynamic phase
,9undaT'ii pertinent to solubility relationships.

8 &M1L~ CA~q.4% K QA'Vt j .

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

--..W

A

It_ i_ wimitul1TL~f~t3 expect the-*4fH to
verify the reliability of thermodynamic data and
measure missing thermodynamic constants
"...especially for the high-temperature conditions
expected in the repository." The WIP recommends.
that solubility 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.g.
temperature, radiation field) are systematically
varied. 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 conditions may be limiting radionuclide
concentrations. -'

£0^ LI Up _,
-4

-iA

Chap.
p. 5-1 a}
Para.

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 n theISCP. 11A. .JOAJ L

Uf-d fe" C , *W. &Mw
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DISPOSITIONS AND RESPONSES TO NRC COMMENTS
(from Chapters 1 throuqgh 11 of the DSCA)

Geochemi Itry

STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION_ BWIP COMMENTS

-------
More information is required to adequately define site redox
conditions through time and its effect on radionvclide
solubilitY/SorptiOn and the site isolation capability.

The NRC is concerned that additional solid aterials in the near
field and far field be included in radionuclide sorption studies.
These include backfill materials, altered basalt, fracture
filling materials, flow top, and nterbed aterials.

A. X

A, X

.1

determined by

Find grinding,
abrasion durir
behavior.

This requires development of in situ Eh monitoring capa-
bilities, extensive characterization of secondary ineral
lining fractures and in flow topsjand detailed analysis
of redox couples in groundwaters./detdiled pldnning
will be incorporated i_ pe Barrier Materials Test
Plan (SC-BWI-TP-022). lUiesowe owe O c4J.AL4 -iii

The OWP has supported sorption studies on each of these
types of materials. Data are available
on radionuclide sorption on interbed and fracture filling
materials. Work on these materials is almost complete
and WIP is now directing its effort to complete worK
on flow top, backfill materials and basalt from several
candidate repository horizons. {This additional informatio
and plans will be included in t SCP.

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

he effects of vigorous shaking of the solid-groundwater
ixtures on sorption during batch sorption measurements
'BWIP researchers have been studied. Results of these

studies will be presented in Chapter 6 of the SCP.

'Kd measurements and isotherm determinations be
the batch methods A .X -

Effect of fines generation by mechanical
ig batch Kd measurements on radionuclide sorption

A

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

A

I

The groundwater:rock ratios requieed 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 column experiments will
be more representative of actual field conditions and

16 will be discussed in Chapter 6 of the SCP.
I
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DISPOSITIONS AND RESPONSES TO NRC COMMENTS
(from Chapters 1 through 11 of the SCA)
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OWIP
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS BWIP COMMENTS

I , I,

) Chi11a. 11
p. 11-7
It.U,)I I

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.

A Oxidizing conditions were used in much of the early
sorption work on basalt materials because for many radio-
nuclides, the predicted solubilities were greater under
oxidizing conditions. It was felt that this would be
a conservative estimate of sorption/solubility behavior
to a NWRB. WIP has been concerned with control of
groundwater Eh during sorption experiments fur sane
time. Two.approaches to achieving the very reducing
Eh values expected in basalt formdtions have been exdmined
First, reducing agents have been added to the groundwater
in concentrations great enough to overwhelm other redox
couples and thus control Eh. This approdch hs een
used for most sorption experiments at reducing conditions
because of .its applicability to lrge numbers f experimen
and rapid rates of radionuclide reduction.

11
1-8
1

. 11
1-8
3

Reversibility of sorption reactions on evaluating radionuclide
transport.

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

A

A

The second approach used is to remove oxygen to-very
low levels in the grouddwater-solid system so thdt lut-.
urally-occuring redox couples can control the Eh. This
is the preferred method since no extraneous chemicals
are added to the system which might interfere with sorptioi
reactions. Further work on this method and future plans
are beinq 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 WIP studies by measuring desorpt]
isotherms of key radionuclides. Results f these studies
will be presented in Chapter 6 of the SCftg ^

Effe.cts of ionic strength changes on sorption have ben
studied by varying the concentrations of major cations
in the groundwater (Na+, K+, Ca2 , and Mg2+). These
hanges are important for radionucludes that sorb prtly
y ion-exchange mechanisms. Results of these studies

will be summarized in the SP. I % , ,

on

I".
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STATEMENT OF ITEM - COMMENTS CODE/REMARKS
DW!P

DISPOSITION DWIP COMMENTS
I - .I

The effects obloid formatio Sorption of radiu-
nuclides by 116idiiiay lead to erroneously high Kd values, as
many colloids are sufficiently small to travel with the ground-
water.

Large variability of the Kd values.

NRC recommends a more detailed evaluation of radionuclide
speciatlon/complexatlon behavior, particularly effect of
available ligands on radionuclide sorption behavior.

NRC recominends that more emphasis be placed on evaluating the
potential for colloidi formation n both the near field and
far field. Colloids provide a Po WM) mechanism for radionuclide
transport.

.~tA~c.AA4J~oa o t.

A

A

A X

Studies of radlonuclide sorption and desorption from
colloids in groundwater re under way. Competition
between mobile colloids and immobile solids in basalt
formations for radionuclide sorption is being examined.
Colloid transport of radionuclides is recognize us
a potentially significant mechanism by the BWIP aad
will be discussed in Chapter 6 of the SCP.

The wide ranges of Kd values reported in the SCR ure
due to non-linearity of respective sorption isothenis
and differences in experimental conditions use' fot
the measurements. The ranges are not a resul. of
experimental error or poor precision. The preferred
method at present of reporting sorption data is Dy ing
isotherms for specific experimental conditions. This 1
eliminates the need to present ranges of Kd values.

Experimental and theoretical studies on radionuc)id j
speciation in Grdnde Ronde groundwater are either in
progress or have been completed. These studies indicate
that-ligands such as OH- and C032 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 seci-
Atianmeffertson-soirp.L)n Results camp ete s u ies
will be presented in.Chdpter 6 of the SCP. Claication

d eeded~reffl FIRC re4ardin t of tfrom 1p1"
* Future plans will be discussed in the SCP.

The BWIP is aware of the potential importance of colloids
as a means of transport of radionuclides from d nuclear
waste repository. Experinentalstudies in progress
are addressing this issue. Additiondl plans will be
included in the Barrier Materials Test Plan and will
be referenced in the SCP.

,AI

W )0"o
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DISPOSITIONS AND RESPONSES TO NRC COMMENTS
(from Chapters through 11 of the DSCA)

GECIlEtTSTRY
------- 4 4 b

1 11.11
REFERLNCE

DWIP
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS BWIP COMMENTS

4 4 I

tIel.. 1 1
p,. 11-9
l ies*, 1, 2

V(:Ilap. 11.
1\,. 11-g,

J

Mineralogicat changes due to heat generated by the repository
- Availability of K as the result of dissolution of basaltic glass

at elevated temperature.
- Dehydration of smectite under reduced water pressure followed
by hydration under later saturated conditions.

ecommends a classi t o c approach to the i
determina n frdou ce solubilitles.

Rock/water interactions. Dissolved silica can act as a pH buffer
through the HSiOA/H3SiO -couple. There are, however, additional
pH buffering ouples that are found in reference BWIP. ground-
water (e.g., HC03-/C0 32-,.H20/OH-) and that should be evaluated.

We agree that potassium concentrations in groundwater
do increase at elevated temperatures as demonstrated
by hydrothermal experiments in the basalt-bentonite
groundwater system at 3000C. However, K concentrations
then decrease with time indicating incorporation into
an alteration product. Both K bearing zeolite and K
feldspars have been observed. In addition, incorporation
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 illite. The Koster
van Groos (1981) data were meant only to relate to smectii
degradation via dehydration and are, therefore, not
misapplied. If saturated fracture environments are
characterized by high pressure (hydrostatic to ithostati
then dehydration will Liot occur. /JVWdditional infuriiation
on this subjhct will be includea in the SCP.

)

BWIP does not agree with t amic dpproach to U^
atin nuclide solub ities. echnology may ot
be #ilabl to adequate y identif and make suficent \
qu ititles radionucli e-containl solid phas Sto
c duct the periments RC suggests. The NRC ugram

uld result a 7 to 0 year delay 1 project schedule.
The BWIP feels at ore empirical d roach evaluati
radionuclide solu 1 Itles is appropriate

Recent results from hydrothermal and theoretical studies
which are reported in RHO-IWI-ST-38 P illustrate thot
silicic acid is the dominant pH buffer in Grande Ronde
groundwaters at low temperature. At elevated temperatures
(1000-300'C) hydroxyl (OH-) and carbonate (C032-) equili-
bria become important. This will be, 4dd&e32e in Chapter
6 of the SCP. 

F
Caid ). 1

l}, 11-9
Ito") 11,

A

1

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

GEOCHEMISTRY

I Et1 BWIP
REICRINCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BIP COMMENTS

_,_ . . . ^ . .~~~~~~~~~~~~~~~~~~~~~~~

'1 Cl1 ."g.. II
p. 11-10
I tlil I

*Cha.p~. 11
p. 11-10
I ton 2

Chap. I
~p. 11-10

I tem 3

Chap. 11
p. 11-10
Item 6

Use of baseline geochemical data as a "natural experiment."
There should be use of the baseline information which must by
gathered during characterization of the prevailing in situ
geochemical conditions as a "natural experiment."

The fluoride levels in Grande Ronde groundwater may be high
enough to increase the canister corrosion rates and actinide
solubilities. The oriqinof fluoride in the groundwaters and
its ontrol 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.

C It is not clear if the natural experiment" refers to
"geochemical conditions," "characterization of conditions,
or "baseline information." The WIP will be including
in the SCP a discussion of in situ, diagenetic alteration
of Columbia River basalts as evidence for expected alter-
ation of basalt after emplacement of nuclear waste.
Thus, site characterization data will be used as "ndtura
analog" for long-term basalt alteration. O dL-"A , Jr

Recent electron miroprobe studies of several Grande
Ronde basalt samples have identified at least two phases
(apatite and glass) which are relatively enriched in
fluoride. In addition, a basalt-deionized water hydro-
thermal experiment demonstrated the leachability of
fluoride. While the specific reaction y which fluoride
is incorporated in the groundwater has not been established
a possible source ay be through basalt-water'interaction.
Th. htco to exp.o"..... f- elt ty.

See comment on mineralogical changes due to hedt, p.
11-9. NEC 04;'ts t 

The natural analogues discussed in the SCR will be re-
evaluated in terms of their applicability-to the oasAlt
geochemical environment. Because the spatial d tporal
variations of geochemical conditions re important
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 "natural analog" (see comment on use of baseline
chemical data as a natural experiment," p. 11-10). In
addition; the fresh water-basalt hydrothermal fields
in Iceland will be the subject of a future analog study
by nWIP.

a

I,,~,.

C

A

I'
The applicability of the DOE natural
addressed.

analog prograyshould be

Vwhe~ -,
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DISPOSITIONS AND RESPONSES TO NRC COMMENTS
(from Chdpters 1 through 11 of the DSCA)

GEOCHEMISTRY
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I

U
II
I

C.L.:mp. 11
p. 1 1-10
II 111 1. 8

C1.sap. 11
ps. 11-10
Itesg 9

Chap. 11
p. 11-10
Iten 10

Clil.p. 11
p. 11-10
IIell 11

The possibility of enhanced migration of radionuclides by
particulate and colloid transport should be investigated.

Radiolysis of groundwater can lead to-the formation of oxidizing
and reducing solution species, as well as possible complexing
agents and species affecting pH. Because all of these factors
could affect radionuclide transport, the radiolysis of groundwater
should be investigated.

The basalt-groundwater and geochemical environment is stated to
be benign. Because of the limited data available, the problems
with determining uncontaminated down-hole measurements, and
outstanding questions on the interpretation of data, this
statement appears to be premature. OAC o gIc

The plans by the BWIP to define background radiation level should
be thoroughly discussed. 

CA C o f pQ 4

iv&.,tw4He44;

A

A

D

The BWIP recognizes the potential iniportnce of colloids
and particulates in the transport of rdaotiuclides away
from the waste package. Preliminary work is in progress
to evaluate the formation of colloids for variety
of key rdionuclides in the casalt gochemsical system.
Further studies which address this issue will be included
ill the Brrier Materials Test Plan and will be referenced
in the SCP.

The BIP agrees that the effects of adiolysts around the
waste packane may be important in determining the local
geochemical environment and the transportation behavior
of some radionuclides. Preliminary work on radiolysis is
in progress and will be expanded. Plans 1will be discussed
in the SCP. 0c.& a.;o'.&gLIcr..J

This statement in the SCR refers to canister corrosion
and is supported by data presented therein. The BWIP
is currently expanding and improving its data base to
support this contention. All data and test results '9

to date still confirm this statement. The statementrwill
be clarified to assure it is properly understood.

iIJA EA L-oL u requirel v1R I.f4ke tn

A

5r0

O*V S -
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DISPOSITION

OWIP COMMENTS
.

I

ii

01a"lit.n 11
. 11)

p . I i-l1 )

I it- 14 5
i

Chap. 2
P. 11-11 v
Itet 1

Chap. 11
p. li-11
I tei 6 0

Th~Sconcep&.4~conceptual geochemical modelpot th.p=uea4i4nqg

p2JI~riiixJ tvn4+6eftr, of i.he,.b ac I . IM 11 1UNWIWIL 3~SIsi ed

r. *b _sLA~MT~h~1

- � 
-- if

60. P" JU%-

,eA

I
A-C 4g.A*~

The enner-by which geochemical data .i input into the 
perfornidnce

assessment model . /1 4

63crI &4JWV4VPF 5.o - r Y -

The WIP recognizes certain limitations in the 
conceptual

models as they relate to Eh, radionuclide 
sorption,

and solubility as presented in the 
SCR. Currently,

we are formulating pns to provide 
better understdamding

of the redox state of the basalt geochemicdl 
system

and the reactions which control it. 
Furthermore, signif-

icant improvements in estimates of 
radionuclide solu-

bility and sorption behavior have been 
achieved. At+4r

perimental studies and euchemical modeling of the

ambient basdlt geochemic 1 system 
will be discu sed

in Chapter-6-1of the SCP. _

.',**--'-cap 61".'),s-I, IW

Detailed plans to provide information 
for determininy'ck"

the source terms at the very near-fieldthouh.frparformance

ssessment modeling of the waste package will D addressed

In the Barrier Mdterials Test Plan. 
AdditionA ' o .l

jinpu raire 
-this~infr~'IR onri~

eorncrn. 
;

Experimental studies involving tracer- and fully-lodded

wate forms are detailed in the Barrier 
Hdterials Test

Plan. One goal of these 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.

I
I

There should
releases are

be a fuller discussion of whether radionuclide

leach limited versus solubility limited.

A
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BwIP MMEIITS 4o 094

, ,1V,_

- I

I

'.,. .3.1
p. -3
1'..a . 2

"Conceptual design of openings in the underground facility has
not considered the potential variability in important rock
are""Ie41e.,.U rvort4i"."

(ot 1h" ftMvi)

A

S

Engineering studies are planned to be conducted
prior to the upgraded conceptual design which
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 JVc41
"tstementregarding th plaxwill be included in

S;ri n 1 E e -

U"

-jut.usull 1U.U.

4 e M-.*i A nd M1

le
St . .3.
ri. -3

fare. 3

1

Sec. 6.3.1
it 6-4
Pdanes. 3

Sec. 6.3.1
p. 6-3
Para. 4

"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.).

(PQC hu. C. 2.)

"Low priorities are given to important activities."
(Specifically Work Element R.l.lO.A - Sensitivity Studies of
Rock Mechanic Parameters).

'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 discontinulties (fractures)."

(AM 9. lmdtt 4) 

A

A

A

Details and results of scoping calculations based
on empirical methods and two- and threp-
dimensional numerical modeling studies will be
presented in a cleared report and referenced in
Section 1010, &-

The importance of a parameter sensitivity study
is recognized and this activity will be given
higher priority in the future; the priority rating
of rk "nrnt VI lILwill 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, n 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.

0l
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"The assumptions of linear elastic analysis
design for computing excavation-induced and
not applicable to ointed basalts."

(NECA 45 

used in the conceptual
thermal stresses are

A

A

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 tjj-
rock mass for various confinement stressest The he 
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.

"More details should be provided ... describing the methodology
that will be used to extend the findings from a limited area
to the entire candidate horizon.'

(Qr,- to)

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.AC'lmh detailed discussion of-b! 40'.wi11 be
included in Chaptetl7o* tO. ,

.t6 sLAfel~i o nvA I1 1w I K RJQ
A -V t?41;%
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Set. 6 .3.2
p. 6-5
Pa.a. 1

Sec. 6.3.3
p. 6-6
Pcra. 2

Sec. 6.3.3
p. 6-7
Para. 3

The viability of the long horizontal borehole concept for waste
emplacement is questioned. Specific concerns are as follows:
(a constructibility and stability, (b) ability to emplace back-
fill with required density and uniformity, (c) performance in
waste isolation under a vertical transport scenario, and (d)
retrievability.

(!K c 1%)

"...repository room and tunnel backfill is part of the underground
facility (part of the engineered barrier system), as defined
in 10 CFR 60. Shaft and borehole seals are considered separately
in the proposed rule. Work Element R.1.18.D (Identification of
performance requirements for sealing boreholes, tunnels, shafts,
and rooms) combines room and shaft sealing performance evaluation.
These should be considered separately."

C ( % s
"The staff is concerned about the schedule for development of the
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."

Cx 64a)

A

A

A

A description of current plans for engineering
studies to be performed in FY 1983 and 1984 which
will investigate alternative waste placement con-
figurations including vertical, short hole
horizontal and in-tunnel placement will be added
to Section 10.4.3 of the SCP. It will be pointed
out that the studies will address stability of
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.

P
The contents of SCf Section 10.8 and Chapter 14
will be modified to clearly distinguish between
sealing within the underground facility and
sealing of shafts and boreholes.

The schedules in SCP Chapter 17 will be modified
to reflect that repository seal design criteria
and a shaft seal conceptual design are, now planned
to be completed Se 30, 1983. Ad~~9w peper 301 W

A to t h^4 W
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Sec. 6.3.3
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Sec. 6.3.3
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WlIP
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I I a

'No schedule for conpletion uf
provided."

(aQ are4 io)

this work element (R.1.18i) is A

A

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.

lt 1 10B. IL 1lll l i L all sel r
- -__ __ __ __ - - - - - __ I - . . . . . . P

- -1__ an ma_ = 
r _1- -_ __-r

- 'JIUWV.'� GIUIIC$ I.C.9 i1v -

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 limit is set equal
to 1. 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
fo performance assessment will be addressed."

(JQ; (Uwpk 11)
"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 d they relate to the
performance objectives are not discussed in the SCR."

I

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 erf9rmance
reallocation. Mt+(a A > r Gusel! 40

UA L"% 44k3 h I* 7
SCP Section 1I.8 will refer to detailed descrip-
tions of the data which must be acquired during
site charact ization for the purposes of seal
development.

fhaO utoo a4

A
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I temi (1)

Sec. 6.3.3
p. 6-8
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Itetit (2)

Sec. 6.3.3
p. 6-8
Pard. 1
Item (3)

OWIP
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS BWIP COMMENTS

I~.I 

"The DOE sealing program seems to rely heavily on the results
of performance assessment failure scenarios with a ratio of
releases to the EPA standard equal to 1. These scenarios consider
performance of the site and waste package in determining what
performance from the seal system is necessary. The staff agrees
that such an approach Is necessary and useful in developing design
criteria. Considering the uncertainties involved, however, it
should not be the only approach used in determining the design
criteria. Minimum design objectives should be developed
considering industry seapqg experience and preliminary
experimental studies." 

"According to SCR Figure 17-9, selection of candidate sealing
materials will be delayed until 1984. This is late in the program
and forces delays in other work elements, such as selecting,
testing and placement techniques, longevity tests, and field tests
for seal materials. If there is any slippage in the proposed
schedule, the test program may not be adequately completed by
license application time. Trade studies under summary narrative 16
in the SCR should be start as soon as possible because of the
long lead times involved f

"The work elements do not identify how the long-term stability
of seals (i.e., longevity) will be evaluated so that reasonable
assurance of performance can be presented at licensing time.
Work Elements R.l.22.D and R.l.23.D do mention simulation of
repository operating conditions; however, long-term and accelerated
laboratory and field testing are not addressed in the SCR. These
concerns should be addressed at an early date."

Shaft seal performance modeling independent of
site and waste package performance assessment
activities, currently in progress, will be included
in Section 10.8 of the SCP. This modeling will
take into account the results of disturbed rock
zone and seal materials studiest which will reflect
industry sealing experience. 114 iauv' &.&i1 s o y °

(deems~ Abo4 A l) ai4e4 e
I

scum

The schedules in SCP Chapter 17 will be modified
to reflect that primary candidate sealing materials
have been selected, namely, concr te and mixtures
of crushed basalt and bentonite. Laboratory
testing of tals is progress.

44etL & hi $ Ens...PAkA4 - *"
SCP Section 10.8 will be modified to reflect that
studies are currently being conducted to identify
methodologies for predicting the very long term
performance of seal materials based on laboratory
testing. A+ A 4P 6elswe %b'40^
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SeC. 6.3.3
ii. 6 -8
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Item, (4)

Sec. 6.3.4
1). 6-8
Pard. 2, 3

Sec. 6.3.5
p. 6-12
Para. 3

-. 4 a

BWIP
DISPOS ITION [IP COMMENTSSTATEMENT OF ITEM - COMMENTS CODE/REMARKS

$ I

"The effects of reinforcements, such as shaft liners, on long-
term sealing are not addressed adequately in the SCR (e.g., will
production shaft liners be removed?). The design and use of
reinforcement such s shaft liners require assessment from the
standpoint of long-term sealing. If left in place, liners may
deteriorate and bpe~me preferential pathways for nuclide
migration."

Additional study of waste retrieval is needed to provide confidence
that waste retrieval can be accomplished and to ensure that design
features to facilitate retrieval are incorporated. This study
is also needed to define any development or demonstration
testing that mayie warranted.

'In summary, the staff finds the vagueness in the test plans and
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 weaknes of the proposed site characterization program at the
BWIP."QAp; 

A

A

A

A

SCP Section 10.8 will be modified to reflect that
current plans call for the removal of the shaft
liner in the area where bulkhead seal ore to be
emplaced. VUtw ~ V0 *4 U1GQORAA#

U tto J& tK&tA}oit1't >
8~c^Qu~ Fpr ?uji+ fl tk

A [ara 'aph will be added to Section 10.7.3 of
the SCP identifying current plans for engineering
studies in FY 1983 and 1984 to investigate alternate
waste retrieval methods and equipment. These
studies will also identify requirements for demon-
stration testing of retrieval operations under
simulated repository conditions. Design data from

tests will support that licenseoapilication.

A paragraph will be added to Section 10.1.1 of the
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.

I jctf,- -~c JCVACQ4 *L~ n4.0jW:eA o;( L
.~ye Urge Per qQ i a tL C '.16;1
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A - Arue
C - Rtequires .furlher Clarification
1) - Ii%;agree
X - Proraolluiatic Inipact

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

H4ASTE PACKAGE

_ _FE~l~tICE STATEMENT O, ITEM - COMMENTS CODE/REMARKS DiSPOSITION ZIWIP COMMENTSI TER IO 04P ONHTOtfEREHICE STATEMENT OF ITEM - CMMENTS CODE/REAKS DISPOSITIO HPC>T 

Chap. 1
p. 11-13
Iten 

Chap. 11
p. 11-14
Item 2

Chap. 11
p. 11-14
Item 3

A .Develop and mplement a reliability program to demonstrate
satisfaction of NRC performance criteria..

Complete an engineertng analysis of'ffailure modes for the life
history of the waste package and estimate their contribution
towards failure to atisfy 2ystem performance criteriaAt

A,

j

1/6 

iY

A

-A&

Develomnent of engineering design and rl qtili
analysis Plan for waste package is underway. -!'scussions
with NRC regarding the program they envision wouldbe-
4eG4,v&4Aes Lu.WL b.i bo..d. qw )R~ C r 4N aqL ro W

o~~~~~~~~~~~04 M o

The nresent WIP engineering analysis plan does not
account for all failure modes nor does t esti-

tcon r ut on tow r ifailures of the waste
package. O~ ~ -will be considered.
A-cons1derabl k frt rL I~ plariea or TMe riydth~i ,,&Ii

."4n,-the-resultso iwhieaddper ~ldw.. 
water_--eaches-the-eaq1 tLun LII "U9tt drtws backrillo
e~timatas-of-can4ster life and1Jrelcoz-0 ta- rriMite
waasakae-4a"kfi1 hswl sused-baft-e
-6 i .r k~ tk c i l c t P a - n 4 1 e r f r n M1 ,BaCP . 7 a J T e s S _4Ja- Xgd~sillL~e= ui ] +e A .he

w~$E .~ 444."V. 

ln th present draft of the BWIP Barrier Materials
Test Plan, preferential corrosive attack of carbon
steel s covered in greater detail than n the SCR.
The susceptibility, rate, mechanisms, effect of
groundwater composition, backfill material, and gamma
radiation will be oieasured on pitting. The SCP will
include additional material and appr lately ref-
erence the Barriers Material lan_,

~~~~~~~~~~~~~~~~~~4.L ..
o t~~~~~~~~~

The NRC suggests that pitting corrosion !
for low carbon steel container failure. 1
pitting corrosionion the ntegrity of the
should be discus%d in greater detail and
evaluation of p ting corrosion provided.

a very Jikely cause
There f'effect of
carbon steel container
plans for future

A

S. 
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X - Programfiatic Impact

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

WASTE PACKAGE

ITEM . . oWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMEITS

- .o~dl AeC4w 4/ Z3P Z;
Chap. 11
p.. 11-14
Item 4

Chap. 11
p. 11-14
Item 5

Chap. 11
p. 11-14
Item 6

Chap. 11
p. 11-14
Item 7

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 provided.

The details of plans to col ect data to determine the effect of
groundwater residence time on wt form degradation and on
trndi v.. hs s a-kyrrrt--- 

erit-m n whethe-rradionuclide release will be lmited y each>
rte or by solubililty concentrations. A c

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.

Insufficient details of plans to determine changes in waste form
properties such as devitrification, phase separation, radiation
effects, etc.

. 6

A

A

A

Since microbial activity may affect pH and Eh, the cor-
rosion behavior of carbon steel and behavior of backfill
material may be adversely affected if microbes can sur-

hermal and radiation fields near the waste
package. These studies are discussed in the Barrier
Materials Test Plan. These effects will be measured If
found significant under expected repository conditions
and if successful test techniques can be developed.

These kinds of tests are planned for the flow-
through autoclaves and are described in the Barrier
Materials Test Plan. They will be referenced in
the SCP.

This Item 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 sunmaried In the SCP. ,-

part of the waste package materials studies
encompass the work to define the behavior of
borosilicate lass 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.I They will be referenced
in the 2 £Av c1'- Cde SAk -

(*A9~ ,tw w- a 4lj",LdA J.

_ t 

I .1
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C. - Iteplres Further Clarification
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DISPOSITIONS AND RESPONSES TO NRC COtMoNrS
(from Chapters 1 through 11 of the DSCA)

HASTE PACKAGE

ITEN S I DIP 
REFEREtlCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITt~ OWIP CM14EITS

Chap. .11
p. 11-14
Item 8

Chap. 11
p. 11-14
Item 9

Chap. 11
p. 11-15
Item 1D

No plans to collect data to estimate rate of flow of water throurh
a failed container were presented in the SCR. LU4Ae ,AQma rVett
lo i 4 H do 0 caAL * I f

The details of plans to predict changes in environment surrounding
the waste package should be expanded. These-data are basic to tne
evaluation of barrier components performance and radionuclide
transport. ?7t .t^ e4x .4, V 2 '. . .

~~~~~ -
~ A 4 % ~ J ~ 7 u d ~ 4 , I

Description of a plan to demonstrate that mechanical loading is
being properly addressed. %7f 6 4au,..J.

..

IA

/4,x

A

31

No secific reference to this subject was found on
the referenced appendices P and R. However, the
subject of water flow through breached borosilicate
glass 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
meaningful 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. 'rj;:t cts Cia C

The hydrothermal test equipment to be used by the
OWIP permits sampling of test solutions for analysis
durinq the test runs.-,% lieest '!cscEs ai-capable
of 4sroductngand- ihs Qanding-thaful lx~ango£*est=-

Enete~uel~as newiimp A d3.31.1n: I Bu IIra Un J..Ud a 1 s asru. . IAII .l

A waste package d
Anwalst Laa be developed as a separate or
subtler plan he Barrier Materials Test Plan.
Plan i f area will be summarized in the SCP.

*D a s~ s/R ~
'v4 ma , 4 A t ,,1 & a J

4 A4AL/ ~ , &6~~A )6S go orb yes~~~~~~~~~L~ A

Alt a,crv Xo
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A - Agree ' I
C - Requires Further Clarification

- Disagree
X - Programmatic Impact

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

WASTE PACKAGE

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

Chap. 7.
p. 7-9
Sec. 7.3

C&67
' 9-I

Waste Form Issue: Borosilicate glass questioned as an
* effective release barrier in NWRB, particularly under hydro-

th co S e Weop
contingency (alternate) waste form. ' -

257Ielt~m - - JL4,A.L,.L. 4'4AP-4 R 
?'. 44. .,_^O0 

C, x

ctA

The DWIP approach has been to not emphasize Waste
Form release, but fate of radionuclides; i.e., no
performance required of waste form. All release
and containment performance is required of the
canister, backfill and the site. If testing of an
alternate waste form were required, testing of the
alternate would effectively double the waste-

N arrier-rock interaction work currently underway.

I
IZ '~~~~~~~~~e 8 go A

d

. ,
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Programmatic Impact

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

PERFORMANCE ASSF~qMFNT

., 

r a rags -C i USEe V16U"

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

Sec. 9.3.1
p. 9-7
Para. 3

Sec. 9.3.3
p. 9-9
Para. 1

Sec. 9.3.4
p. 99
Para. 3

)ec. 9.3.5
). 9-9

'ara. 4

Sec. 9.3.5
3. 9-11
3ara. 1

;ec. 9.3.6
). 9-11
sara. 4

;ec. 9.3.7
). 9-13
lara. 3

"The minimum groundwater travel time issue as stated in the SCR is
inconsistent with 10 CFR 60. The SCR states travel times are calcu-
lated from "near the repository" rather than from the disturbed zone
to the accessible environment."

The SCR should discuss the exact form of the EPA standard (relative
to the total amount of radionuclides potentially releasable to the
accessible environment in a 10,000-year period) and present a plan
for demonstrating compliance with it.

"No specific issues have been identified by DOE for the time period
through permanent closure for either operational safety or retrieva-
bility. The NRC staff believes that greater emphasis or priority
should be given to these items to achieve consistency with the
performance objectives of 10 CFR 60."

Descriptions in the SCR of the performance assessment approaches and
methods in use or under development appear to be fragmented and
incompletely described.

The SCR should have included a detailed discussion of how the
subsystem models that might be integrated into system models
(SCR Figure 12-3) would be used to address each performance
objective.

The NRC staff would like clear and concise locations and descriptions
of the boundaries used for assessments. i.e., accessible environment,
disturbed zone, waste package, and engineered barrier system.

he methods used for scenario development were not described in
adequate detail in the SCR.

A

A

A

A

A

A

Chapter 12, Section 12.1.1, of the SCP will contain
a complete and precise restatement of the minimum
traveltime criterion. c> K

The probabilistic nature of 40 CFR 191 deals specificdlly
with the nature of releases (reasonably foreseeable
versus unlikely). As yet, the EPA proposed regulation
does not specify an acceptance probability fur determnninig
compliance with Tdble 2 values. The BWIP performance
assessment approach will be to quantify dll perfonnance
measurements in a probabilistic framework, .g., CumulU-
tive probability versus performance measure.

Q.c
The scope of Chapter 12 in the SCR was limited au the
issues of 'postclosure' prformamice. The rvised chapter
in the SCP will address preclosure performance issues/plans
and retrievability issues/plans using available infor-
mation. c>W

Additional detail on the performance assessment approach
will be provided in Chapter.12, Section 12.2, of the
SCP.

detailed description of the performance assessment
Todels and how they are interfaced will be included in
.hapter 12, Section 12.3.

etailed definitions will be included iii Chapter 12,
;ecion 12.1, of the SCP. O-K

detailed discussion on scendrio analysis will be
ncluded in Chapter 12, Section 12.2, of the SCP.

*. IC
.
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DISPOSITIONS AND RESPONSES TO NRC COMMENTS
(from ChapERFOA4 E?4XYSjjSp[Njhe DSCA)

ITEM 8WIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS

Sec. 9.3.10
p. 9-14
Para. 5

Sec. 9.3.11
p. 9-15
Para. 2

The NRC staff would like the problem of complete validation, veri-
fication and documentation of performance assessment methods to
be addressed. This should include numerical models and computer
codes.

The NRC staff is concerned that the assessment process discussed in
the SCR has inadequately identified the types and ranges of data
needed to demonstrate compliance with the numerical performance
objectives. The NRC is also concerned that the assessment process
referenced cannot reconcile the successes and failure of site
characterization activities that produce this data.

a .

A

A

Technical reports and user's guides are currently being
prepared for the major performance nalysis models.
Documentation for the PORFLO and MAGNUM 3-) codes will
be issued this fiscal year. Our current pdn is to hd
all codes documented by the end of'.FY 1985.

Second order uncertainty nalysis techniques and Dante
Carlo simulations will be used in assessing the reldtiun-
ship between 'data uncertainty' and 'predictive uncer-
tainty.' These techniques will be discussed il
Chapter 129 Section 12.3 of the SCP.

34 ,.



A - Aree
C - t..qulres Further Clarification
0 - Disagree
X - Pograntnatic Impact

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

PERFARMANCE SSESSNENT <\ S et&;fis

I TEM BWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION OWIP COMMENTS

Chap. 11
p. 11-3
Item 

Chap. 11
p. 11-3
Item 9

Chap. 11
p. 11-3
Item 10

Chap. 11
p. 11-4
Item 1

Chap. 11
p. 11-4
Item 2

Chap. 11
p. 11-4
Item 3

Chap. 11
p. 11-4
Item 4

Numerical models of groundwater flow reported in the SCR.

The code PORFLO

The level of confidence in preliminary traveltime calculations.

Quantitative sensitivity studies which show the effects of
uncertainty in key parameters (e.g. vertical hydraulic conductivity).

Description of plans to determine the probabilities and consequences
of natural changes which could affect groundwater flow.

Description of plans to determine the probabilities and consequences
of human-induced changes (excluding repository - induced changes)
that could affect groundwater flow.

Description of plans to determine the probabilities and consequences
of repository-induced changes that could affect groundwater flow.

A

A

A

On-going activities leading to model validation are
aimed at resolving any deficiencies nted i. current
codes and models. Current defects are recognized; WIP
Performance Assessment Plan and related plans and
procedures address this issue.

See NRC reference Item p. 11-3, Item 8. User's Guide
publication is imminent, and verification/validation
of several PORFLO components are in progress.

Stochastic analysis from The Baseline Report will e
incorporated into Chapter 5, Section 5.1.8 of the SCP
emphasizing on-going efforts.

Two work elements, S.1.28.C and S.1.40.D-SD, will be
rewritten to Incorporate the use of sensitivity and
uncertainty analyses to examine their effect on travel-
time calculations.
Work elements, S.1.41.D, S.1.44.D, S.1.45.D, S.1.46.D,
and S.1.48.D, will be rewritten to incorporate the
current work on the identification and characterization
of disruptive scenarios. Both natural and man made
events will be reviewed.
Work elements, S.1.41.0, S.1.44.D, .1.45.0, S.1.46.D,
and S.1.48.D. will be rewritten to incorporate the
current work on the identification and characterization
of disruptive scenarios. Both natural and man made.
events will be reviewed.
Work elements, S.1.41.D, S.1.44.D, S.1.45.D, S.1.46.0,
and 5.1.48.0, will be rewritten to incorporate the
current work on the identification and characterization
of disruptivescenarios. Both natural and man made.
events will be reviewed.

A .1e-

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

-0 Ido Tic S. &;

PERFORMANCE ASSESSMENT

I TEW O BWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS

Chap. 11
p. 11-11
Item 1

Chap. 11
p. 11-11
Item 2

1

Chap. 11
p. 11-11
Item 4

Chap. 11
p. 11-11
Item 5

Geochemical inputs to performance assessment models.

Coupling geochemical models to transport models.

- A Discussion of current plans for Integration of source
term (very-near-field) and transport models will be
added to Chapters 15 and 16 of the SCP.

Discussion of current plans for coupling the geochemical
and transport models will be addressed in Chapter 15 of
the SCP.

See NRC reference item p. 11-11, Item 2.

See NRC reference item p.11-li, Item 2.

Source term (including contributions
than radionuclides).

by the waste package other Ac A

Release scenarios.
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DISPOSITIONS AND RESPONSES TO NRC COMMENTS
(from Chapters through 11 of the DSCA)

QUALITY ASSURANCE

1 .I
1;1i1i:

l - CWIP C
?IICE STATEMENT O ITEM - COMMENTS COOE/REMARKS DISPOSITION DWIP COMMENTS

I Ch. 10
p). 10-3
1t~iui (1)

Ch. 10
p. 10-3
ft-Iem (2)

H.,,, implementing functional procedures manuals, the BWIP procedures
manual, the Data Package Manuals, and other Rockwell manuals and
documents applicable to the overall QA program should be refer-
enced and identified ..

The SCR does not present adequate details regarding implementation
of site characterization plans. Plans should be developed "from
identification of general performance objectives and criteria."
Also, "few detailed test plans are referenced in the SCR for any of
the major test programs mentioned." The planning "must start by
considering EPA and RC criteria." 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.

(4 <( (oatk 2.)

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

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

"The effectiveness of the QA program should be addressed in detail.
Revisions to the program which were implemented to increase effec-
tiveness should be discussed.91

Methods for reliability analyses should be identified. Implementa-
tion of the requirements of DOE-RL Order 5700.2 and DOE Order 6430
involving design control should be identified and documented.

5

. .

Ch. 1
p. 11-16
Item #1

D

xA

C, X
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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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Chapter 4 (Geoengineering)
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Chapter 11 (Waste Package)
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COMMENT CODES IN NRC DSCA APPENDIX B

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

Incorrect statement

Not 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

3
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES AND C OF TIE SCA)

Executive Summary

E I -EMDIPIP

REFEllEICE STATEMENT OF ITEM COMMENTS CODE/REMARKS DISPOSITION WIP COMMENTS

ES-1
Para.
Item 5

ES-7
Para.

ES-7
Para.

ES-8
Para.

ES-8
Para.

2

4

4

Preliminary tests indicate... favor long-term stability./ 4, 12

The results of the studies ... horizons of the Grande Ronde Basalt./
4, 7, 12 -- "The results to this time have suggested just the
opposite; Eh would be a particular example."

At the end of the waste containment period ... relative to release
criteria./ 3, 4, 6, 7, 11, 12, 13, 15 -- "This statement is much too
strong and glosses over the need for site-specific solubility.'

It was found that ... low oxidation potential (Eh)./ 3, 5, 6, 7, 12,
15 -- "Basalt water equilibrium has not been demonstrated. The
relationship between DO and redox conditions of the water is not so
simple."

Under these conditions ... iron oxide existing in the basalt./ 3, 4,
6, 7, 12

A

A

A

A

A

A

Statement will be modified to more closely reflect the
preliminary nature of the data. Additional data will
be input into the SCP to substantiate this statement.

Statement will be modified to more closely reflect the
preliminary nature of the data. Conditions have not
been fully established in the Grande Ronde. Independent
simulations of the Grande Ronde environment have been
made and the data will be discussed.

Statement will be re-written to address all mechanisms
likely to control radionuclide concentrations in the
groundwater.

Statement will be modified to more closely reflect the
preliminary nature of the data. Eh conditions in the
basalt have not been established. Independent simula-
tions of DO and redox conditions in a basalt environ-
ment have been initiated and the preliminary results
will be reported.

Statement will be modified to more closely reflect the
preliminary nature of the data. Additional data will
be input into the SCP to substantiate this statement.

Statement will be re-written to properly qualify the
anticipated radionuclide behavior under reducing
conditions.

1

1

ES-8
Para 1.

Under thes
immobile./
extremely

se reducing conditions ... extremely insoluble and thus
P 4, 6, 7, 11, 12, 13 -- "Reducing conditions not proven and
insoluble is a gross overstatement."

4



A - Aree
C - .:Rqulres Further Clarification
1 - Disagree
X - Ih.ogrammatic Ixact

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

Executive Summary

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

ES-1l
Para 3
Item 3

ES-1l
Para. 3
Item 1

ES-12
Item 1

ES-13
Para. 2

ES-14
Para. 1

High-sorptive properties of basalt ... , americium./ 10, 15 --
"Modeling assumes "high-sorptive capacity" then the'rest my follow;
therefore, also includes codes 6 and 7 because of 9 and 11."

Solubility of radionuclides ... proposed technical criteria./ 10,
15 -- "Very dependent on model input assumptions and therefore
involves some code 6 and 7 too. Does not prove solubility limits."

Radioactive release ... scenarios./ 10, 15 -- Again assumptions
play such a great role that codes 6 and 7 apply in part. Cannot
state a fact about an input that is assumed."

A description ... in this report./ 3, 21

The methods to be used ... modeling./ 3, 21

A

A

A

A

A

Statement will be modified to more closely reflect the
preliminary nature of the data. Additional data will be
input into the SCP to substantiate this modified
statement.

Statement will be re-written and the sorption data used
in the modeling will be qualified to more closely reflect
the'available data.

Statement will be re-written to properly qualify this
conclusion from the predictive modeling, and the prelimi-
nary nature of the input data.

Statement in the executive summary will not be changed.
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 likely level of success in a timely manner
is subjective and will be the basis for continued
dialogue with the NRC.

Statement in the executive summary will not be changed.
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.

5



A - AtIvee
C - Iluares Further Clarification
D - Disdgree
X - Pograninatic Impact

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

Executive Summary

Iff* E WIP
REFEIRItICE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION_[ DWIP COMMENTS

ES-14
Para. 2

Logic diagrams and schedules ... a repository./ 3, 21 A Statement in the executive summary will not be changed.
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 likely level of success in a
timely manner is subjective and will be the basis for
continued dialogue with the NRC.

6
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A- Aigree
C - Rquaires Further Clarification
D - Disagjree
X - Pro!1rannatic Inact

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

CHAPTER 3 l

If El _ BWIP
REFEREN(CE STATEMENT OF ITEM -< COMMENTS CODE/REMARKS DISPOSITION WIP COMMENTS

Sec. 3.2.1
p.' 3.2-1
pa ra. 3

Sec. 3.4.1
p. 3.4-1
para. 2

Sec. 3.4.2
p. 3.4-4
para. 3

Sec. 3.5.4
p. 3.5-15
para. 4

Sec. 3.5.4
p. 3.5-28
para. 2

Sec. 3.5.4
p. 3.5-28
para. 4

Sec. 3.5.4
p. 3.5-31
para. 2

Sec. 3.5.4
p. 3.5-32
para. 2

'Two snt core holes...through the Umtanum..."/ "This dte is not
provided."

"Anticlinal ridges of the Yakima folds were avoided...8-kilometer
offset from fold hinge lines..."/l--"This statement does not
account for Yakima Ridge."

The SCR states that "less than 50 meters are flood deposits;
...Pleistocene catastrophic floods."/5--"There is insufficient
data to make this statement."

"It has dintinctly...chemical type."/14--"See Table 6.1 and
Figure 6.3."

"The petrographic characteristics...rate for the entabldture."/16

The SCR states that "considerable continuity (ntraflow structures)
exists in some flows such as the Umtanum."fl,5--"Borehole RRL-2 and
others show great lack of continuity in the Umtanum flow."

The SCR states that "At the Emerson Nipple section...has a
thickness of 40 meters."/6--"The thick flow top found in RRL-2,
DC-12, and C-15 indicates that this feature is not anomalous."

The SCR states that "with additional data from field observations...
any given volume of the Umtanum flow could be predicted."/l--'With
geology as complex as in the basalts, accurate predictions of this
kind are very unlikely."

A Ddtd are i Fenix Scisson, iic. (1978 ald
files. Existing references will e added.

the ourchuIe

A

A

The statement will be changed to account for
Yakima Ridge.

Figure 3-14 shows the thickness limitation in a tepiralize
cross-section. The additional suprebasalt dta-will
be added to.the SCP.

This does not disagree with the previous statement. The
statement is correct, but Figure 6-3 requires change to
reflect T102 for upper portion of Schwana sequence ad/or
the upper low Mg flow below the Umtanum.

A

A

A

A

A

The reference to Wood and Long (1981) and
(1980) (SA-67) will be added.

Long and others

The use of the Umtanum flow as an example was istappropriitc
The statement will be revisedeaI

The borehole data (e.g., RRL-2, DC-12, DC-15) will be
included in interpretation. The statement "anomalously"
thick will be eliminated.

The paragraph will be reworded to indicate what level
Df prediction can likely be made. a e

v 5

7
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A - Aree
C - ejquires-Further Clarification

- Disagree
X - Pogranunatic Impact

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

CHAPTER 3

NIER S OWIP
REUERENJCE STATEMENT F ITEM - COMMENTS CODE/REMARKS DISPOSITION SHI1P COMMENTS

Sec. 3.5.4
p. 3.5-32
para. 1

Sec. 3.5.4
p. 3.5-32
para. 3

Sec. 3.3.5
p. 3.5-33
para. 5

Sec. 3.5.4
p. 3.5-33
para. 1-

Sec. 35.4
p. 3.5-33
pard. 1

Sec. 3.5.4
p. 3.5-33
para. 1

Sec. 3.5.4
p. 3.5-33
para. 2

Lines 7-11, "The occurrence of the ...host flow itself.."/3--"Hydro-
geologic implications not adequately covered in Chapter 5 of the
SCR."

Lines 33-36, "These features should. exploratory test facility."/
3 -- Hydrogeologic implications not adequately covered in
Chapter 5 of SCR."

Lines 35-39, "A vesicular zone....to be interconnected."/3--
Hydrogeologic implications not adequately covered in Chapter 5
of the SCR"

"The total volume...percent."/7, 10

"The volume of unfilled fractures...percent."/7 10

The SCR states "the great majority of fractures...to assess their
hydraulic conductivity."/1, 3 11, 139 15--"The majority of
fractures are vertical or subvertical so would not be considered.
Hydrogeologic implications not adequately covered in Chapter 5
of the SCR."

The SCR states "additional exploratory drilling will be needed
to confirm this prediction."/3, 12--"The plan for two more vertical
holes will not yield enough information on fracture filling or
distribution of palagonite."

A, -

A

A

A

A

A

A

The occurence of fanning columns may be difficult to
identify in vertical cores. However, such zones, if
detected, will be tested hydrologically. Sldnt ores
from the surface or horizontal cores from dn exploratory
test-facility provide the best opportunity to dAUct 1O4-
such features. Plans for such hydrologic testing f1 be
included in the SCP.
The hydrogeologic implicdtions of these features will
be addressed in the SCP.

The current hydrologic testing program consistently
includes tests across this zone. Chapter 5 will include
available data and the direction of further tests. Dta
from ST-284wil1 be Iuded in the SCP.

Data from ST2flw e ncluded in the SCP.

Recent review of data indicate that reference to "unfilled'
fractures as a percentage 1^ i appX1ptdAsych

let e d . -. Ala S b=

he~statements will be reworded to ihclude data from
ST-28 A statement relative to vertical or near vertical
fract res will be added for clarification.

The statement will be modified to reflect its bsis in the
existing dta base. Information from the ES-Il will ba
added to the data base providing confirmation.

b-i-~. ~s'L'-J6-t- Xia n /4W.CA

;I JI/

08 6 C.P.



I

A - Agree
C - equires Further Clarification
D - Disagree
X - Pograttiatic Ipact

DISPOSITIONS AND RESPONSES TO SPECIFIC
(FROM APPENDICES AND C OF THE

CHAPTER 3,

NRC COMMENTS
DSCA)

ITEI BWIP
RlERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS I DISPOSITION BWIP COMMENTS

Sec. 3.5.4
p. 3.5-33
pdra. 4

Sec. 3.5.4
p. 3.5-33
para. 5

Sec. 3.5.4
p. 3.5-35
para. 1

Sec. 3.5.5
p. 3.5-38
para. 2

Sec. 3.5.6
p. 3.5-39
para. 2

Sec. 3.5.6
p. 3.5-39
para. 2

Sec. 3.6.6
p. 3.6-20
para. 4

Sec. 3.7.2
p. 3.7-2
para. 1

"The interior of the Sentinel
colonnade may also exist."/4,

Bluffs flow...entablature and
12, Is

"This zone occurs...(see Figure 3.22, 3.23, and 3.24)."/3--"Zone is
not shown on diagrams cited."

'Fractures in the Middle Sentinel Bluffs flow...such occurrences
are very low."/3, 5, 7, 15, 19--"There just isn't enough data to
make such a statement."

"The dominant rock alteration process...(whole paragraph)"/5, 16--
"Very loose reasoning is used. In particular equilibrium among
basalt glass/fracture filling/groundwater is not proven and effects
of a thermal pulse are not considered."

The general stratigraphic setting...lithologic. factors...locationi/
5, 12, 15, 16--"Knowledge of distribution of (a) flow tops and flow
top mineralogy, (b) interbeds and interbed mineralogy, and (c)
mesostasis in basalt not well understood."

Additional detailed...candidate repository horizons.../21

"Remote sensing studies...are summarized."/3, 7--"Noomaps are
provided."

The SCR states that "Overall, the fold and strain...predicted
in the mechanical model."/6, 11

A

A

A

A.

A

A

A

A

The statements will be modified to be descriptive only.
Additional datd will be supplied from ST-28.

The reference to Fgure 3-22 will be omitted. The zone
is illustrated in Figures 3-23 and 3-24 s a dotted
line, as identified in the legend.

Additional data will be added from ST-28.

Reference to the-results of recent hydrothermal
ments will be made. & 55"

experi-

The general stratigraphy is well known; however, stdte-
ment that the intraflow and interbed chdrarteristids are
not as well understood wi*-be-4ocIudW.2 4. ..4,U

Plans will be included for additional host flow character--
ization and data will be added from ST-28.

Because of the volume of ma. 'r 4
include them in the SCP 

klternativelwill be discussed n the SCP.
.- - A X

ED4

9
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A - Arue
C - Requires Further Clarification
D - Disagree
X - Progranvnatic Ipact

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICESHkpTAD3C OF THE OSCA)

tEREdNCE S TATEMENT OF ITEM - COMMENTS CODE/REMARKS D DISPOSITION DWIP COMMENTS1. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~d I It ..i' I__ 
I ____J~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Sec. 3.7.2
p. 3.7-4
para. 4

Sec. 3.7.2
p. 3.7-7 /
para. 3

Sec. 3.7.2
p. 3.7-8
para. 3

Sec. 3.7.2
p. 3.7-17
para. 4

Sec. 3.7.2
p. 3.7-18
para. 5

Lines 46-48, "Planned studies...in basalt."/3--"Hot adequately
covered in Chapter 13 of the SCR."

5 SCR states that M nce the s Cps cut depqs1T,..they are
assmed 6 be late uate nary ge."/5 7--"TIe SCR esn
pres'etany ju'' icatio.t' this stap. n t."

Location of the Silver Dollar fault on Figure 3-48/"The Silver
Dollar fault is incorrectly located on Figure 348."

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."/ll

A

A

A

# +e

A 'tectonic breccialsiuy will be described in Chapter 13.
Tectonic breccia zones will be hydrologically tested
ond the program wll e described in Chapter 14.^4 Z

No additional work necessary to justify dati of
Quaterpary depotr3M, SCR only, nrize or by 6fi pbell
land Bfhtley (1981). Additio I lhforma on is in/
Campb11 and entley 1981 and i Be ley an her
(1980) .Wok to demo str e the ri n of th featu £
is pre i ed on acce eing gran d by the Yakima
Nation.

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 summarizes the discussion of loak (1981) in ST-14.
The data are-given in TabTe 6'of ST-14. The discussion
is on pages 6-1 to 6-8 of ST-14. t p.Jjckle and
discussion pages in ST-14 will b(4ddto 5CR on
p. 3.7-17.

he evidence for wrench fault interpretation is given in
Swanson and others (1979) and in Anderson (1983). An addi-
tional sentence will be inserted in the S Won p. 3.7-18
to express the evidence, which is largely .he geometry
f faults and, fault-fold relationships. laze,

rhe SR restates the conclusions of Price (982).
_1__ h Yfent of

Sec. 3.7.2
p. 3.7-19
para. 4

_ Jo_- - �Ti;
. . ..r amp c ;_*___1E_

II 
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A Agiree
C - Rquires further Clarification

- I)isagree
X - Peo(rainvatic Impact

DISPOSITIONS AND RESPONSES TO SPECIFIC
(FROM APPENDICES AND C OF THE

CHAPTER 3

NRC COMMENTS
OSCA)

I fMENTAIPTBWIP 
IREtIE11CE STATEMENT O ITEM - COMMENTS CODE/REMRKS DISPOSITION - BWIP COMEITS -4.

Sec. 3.7.2
p. 3.7-19
para. 4

Sec. 3.7.2
p. 3.7-26
para. 4

Sec. 3.7.2
p. 3.7-28
para. 

Sec. 3.7.2
p. 3.7-31
para. 4

The SCR states that "the strain is interpreted to be related to
the folding process."/12 15

The SCR states "because of the large number of boreholes...which
have been penetrated by a few boreholes."/"There is little justifi-
cation in presenting a geologic map based on top-of-rock data."

Lines 1-5, "Based on data...in Figure 3-52."/3--"The hydrogeologic
significance of these potential boundaries was inadequately
addressed in Chapter 5 and 13 of the SCR."

Lines 32-33. "Future studies will ...(Chapter 13)."/3--"Not
adequately covered in Chapter 13 of the SCR."

The SCR states that "the pattern of joints described above...found
in the Cold Creek Syncline."/6, 14--"DOE has stated that tectonic
breccia is found in every borehole in the Cold Creek Syncline that
penetrates the Umtanum flow."

A

The observed faulting is related to folding. Additional
information will be required to test the hypothesis which
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. Crffkatort1 Lp&unui-iiReregardftig
thet t thc u.s fhlwa

Structure contour maps of deeper horizons were constructed
using data from boreholes that penetrated those horizons.
The top-of-basalt datum was used only to add minor details
tn preparation of structure contour maps.

Some cfarificatIon will be added to the SCP,
para. 3, as to how the structure contour maps of deeper
horizons were prepared These maps will be updated as
data from new boreholes are collected.

LZ/"
Worst-case assumptions were made in interpreting geo-
physical anomalies as structures. These interpretations
are being modified with collection of additional data.
Additional interpretation of existing and new data will
follow . 4^S.e7dif. ge ,<--s;6!An

A study of tectonic b ccias* is currently under way.g""'~'
The plan of investigation will be added to Chapter 13
of the SCP. I ..

ot .I61
Clarification of i1.41,nef4s n the SCR wJ34
-be-added4tothe:&C..

A

A

11
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DISPOSITIONS AND RESPONSES TO SPECIFIC RC COMMENTS
(FROM APPENDICES B AND C OF THE OSCA)

CHAPTER 3

-- .� 9 I
ncii

RE FERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS
I eWIP,
DISPOSITIONl DWIP COMMENTS

- - ~~~ _ _, _

Sec. 3.7.2
p. 3.7-32
para. 3

Sec. 3.7.3
p. 3.7-35
para. 3

Sec. 3.7.3
p. 3.7-35
para. 5

The SCR states "the presence of miocene basalt...slow enough to
permit ductile deformation."/6,cld 11

The SCR states that activity in the region since 1979...probably
was related to eruptive activity."/11--"As shown n University of
Washington publications, there was a great deal of microseismic
activity n and adjacent to the Pasco Basin. This statement
does not indicate this fact."

The SCR states "the Columbia Plateau is an area of low seismicity.
.Historic earthquakes...and have been small."/ll--"The Pasco Basin
and adjacent areas show a great deal of microseismic activity."

The SCR summarizes (briefly) tbe work of E. Price (1982).
(RHO-BWI-SA-138). ;4d - 44 Zx<

e larqest and most frequent earthquakes since 192$-have
Cascides. Two M > 5 ad-forM > 4

earthquakes have cxur-red h7 t The largest,
the M 5.5 Elk loke-etF-quake occufN"Qf_
Mt. St. . This paragraph accurately reflects the
zenutrence of large earthquakes since the M " 5.5 event
is the largest in the re ion since 1965.

The-setIcisty of the olumb a ateau and Pasco2 In Z%
are describe uhree +ag ny one paragraph
after the rere lqr---tcity of the
ROL-4t-de-cribed in detail in a later section-Mr7-. _
p. 3.7-54).

Microseismicity is not part of the historical seismicity
and is discussed in conjunction with nstrumental
seismicity.

Moderate historical seismicity s considered by WIP to
represent Modified Mercalli Intensity V-YIl earthquakes.
Thus, the historic events listed n Table 3-10 are all
moderate. Algersmissen's 1969 seismic risk map depicts
all of Eastern Washington as "moderate."

The word "low" 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.

10-el

I

A

12
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A - ilree
- (tveluires Further Clarification
- isagree
- Pgraniiatic Impact

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

CHAPTER 3

_ ,- I I l;

Il EIM
llLI EIIENCE

WIP
DISPOSITION

P
BWIP COMMEHTSSTATEMENT OF ITEM - COMMENTS CODE/REMARKS

-1- -
1.___________________________________

Sep. 3.7.) '
p. 3.7-36
anq3,7. 42

Sec. 3.7.3
p. 3.7-43
Fig. 3.56

Sec. 3.7.3
p. 3.7-52
para. 4

Sec. 3.7.3
p. 3.7-53
para. 4

Figut's 3-54 and 3-55/ll--Mi roearthqa1lNre not swl, giving
an un listi ew of seismic the I Figure 3-54 shows all historical earthqu k-S-MMI > IV.

Since micro-earthquakes are not usy felt, they are
not uniformly representative q£-rhe regional seismicity.
Eien-at-the-M a ei-oncentration of-i~seiTsc-ty
around early popyjlthAn centers is apparent. This figure
is considergA t6-be representative of the historical
se1s jW1tyfsince 1969.

Figure 3-55 shows all instrumental earthquakes M > 3.0.
These are classified as "earthquakes." Micro-earthquakes
ar i M. 3.0 icro-earthquake ave1Ilbeen uniformly
located snce l9b -ih -t_ ated magnitude threshold
for location of h showing
events a -ie location threshold 1s oni ay to
shgwAhe representative seismicity of a region rather
-than the extent of seismograph networks.

Figure 3-56/ll--"Not all microearthquakes are shown.
indicate what years are covered."

Does not

The SCR states that "the permebaility effects of swarms...single
large magnitude earthquake."/5, 6, 7, 13, 15--"A number of swarms
occurring near the repository over time could have a very
significant effect on the repository and isolation."

"An event of this size was assumed... or unmapped faults."/"This is
not the RC staff position. A swam type earthquake was assumed
to occur at a hypocentral distance of 3 to 5 k from site (WNP-2)."

A

A

A

suppor*ng data are being A"K2
collected at BWIP and will be outlined in the Seismic t'e.A
Surveillance Test Plan to be referenced in the SCP. z9 M
Additional information on this subject regarding the
potential effect of swarms as an initiating disruptive
event will be included in the SCP.

The entire sentence will be deleted.

13
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- .njuires urther Clarification

I - IDisagree
X - ,'Prioranmatic Impact

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

Chapter 3 (
-- 4 a

IT[ I
RlEFERENCE

OW IP
DISPOSITION B P COMMENTSSTATEMENT OF ITEM - COMMENTS CODE/REMARKS

Sec. 3.5.7
p. 3.7-57
para. 1

Sec. 3.8.1
p. 3.8-1
para. 

Sec. 3.8.1
p. 3.8-2
para. 1

Sec. 3.8.2
p. 3.8-3
para. 4

Sec. 3.8.2
p. 3.8-5
para.. 4

The SCR states "preliminary interpretations indicate that the site
meets the criteria for tectonicotability."/15--"This conclusion,
even if preliminary, is based on insufficient data."

The SCR states that, "the frequency, areal distributlon...relieved
as earthquakes along geologically mapped faults. Therefore,
stress may be relieved in part aseismically."/6--"Stress relief
resulting in microearthquakes is probably along nonmapped faults."

A

A

A

A

The statement is qualified nd nothingsha5been-foued-
thtaaRIt -ftir nterrete to!-hamea high potential
of disquallfy n-thbsi te. Clarification-J`Sneeded-
reding the extent of th program NRC envisions in this
area. tzBb>ue wee I e~~7f z -eP

M+4onoarthquakes-dot-apeai-t-a4 n-i4n-a-m nef--
suggestve--ofu¶znapped-I-uanol
alignAaTong-mapped-faults. Earthquakes, however small,
indicate fracturing of rock or slip on existing fractures.

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.

Same comment as above (3.7-57)."These results indicate...criteria for tectonic stability."/5, 6,
7, 13, 15--"This conclusion is very premature."

The SCR states that "Davis
as the folds begin to lock
view."

(1981) postulated that.. deformation
up."/17--"Davis no longer holds this

Davis revised his position in September
section of the SCR had been completed.
will be added to Chapter .3 of the SCP.
be revised.

1982 after that
Clarification
The statement will

Price (1982) showed that the basalts...reasonable for the Yakima
fold system./ll, 12

Other hypotheses for Yakima fold development ae-posesble

tir- I ur t ,F P c -
,Z u r P1t '~ ~ 4 q L 2 A 4 n e d
A ajor fort is quiredto deve a meanic model
for the eelop en t o ld th lta
p1ate6. lar rcat oidy sn 1ext t
of the pro N .R sions this area.

14
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C - Relires Further Clarification

- Disagree
X - I'rogjrarnnatic Impact

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

Chapter 3
I

I HM O aPw
RIlFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS

Sec. 3.8.2
p. 3.8-5
para. 5

Sec. 3.9.2
p. 3.9-3
para. 1

The SCR states "According to this model...buttress in the sub-basalt
basement."/5

"Economic evaluation-of mineral resources...is considered too
costly to remove."/"No mention is made of groundwater or of present
exploration activity near the Pasco Basin for hydrocarbons."

4>__

A

Statement will be revised. The statement was intended
to indicate that the experiment shows one way of
producing Yakima-like folds.

Clrificaqn is n ding thiRC'spsition
as to 6pr)gr.Z req r to dev op stmiacal
m Kfor ma fol -4evelomeit.

Groundwater resources are discussed in Chapter 5 of
the SCR.

The exploration for hydrocarbons beneath plateau is
ongoing and no information is available from oil
companies doing exploratory drilling. Public releases
indicate that commercial quantities of gas have not
been found.

A brief discussion based on recent limited available
data and nformation on drilling activities will be
added to the SCP.
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMENTS
(FROM APPENDICES AND C OF THE DSCA)

CHAPTER 4

.~ 1 _ . j - ,I

I

i111. I III ICE

rec. 4.0
I,. 1.0-1
Padle. 4

Sec. 4.1.2
Is 4.1-2
Table 4-1;
p. 4.1-3
Table 4-2

Sec. 4.1.3
p. 4.1-7
Para. 1

Sec. 4.1.3
p. 4.1-7
Para 1

STATEMENT OF ITEM - COMMENTS CODE/REMARKS
OwIP

DISPOSITION
1 I -
"There is a limit to the applicability of the near-surface data...
such as stress levels." /19 -- Site-specific differences are
considerably more extensive than stress levels, and include
lithology (possible structure), in situ temperature, geological
history, water pressure, temperature, chemistry, lateral confine-
ment.'

Strength parameters given in Tables 4-1 and 4-2. /19 --"Specifica-
tion of a cohesion and angle of internal friction for rock material
strength implies a linear relation between shear strength and
confining pressure, whereas the relation is generally considered
to be curvilinear. The values are appropriate to a particular
range of confining pressures and this should be indicated."

"A comparison of the basalt ... except for the shear strength para-
meters." /4 -- Comparison of lab results for Llmtanum (Table 4-2) witt
design assumptions (Table 4-1) in terms of comparison of cohesion
intercepts and friction angles is somewhat meaningless. Both sets of
strength parameters are approximately consistent with an unconfined
compressive strength of 200 MPa, and triaxial compressive strengths
differ by only lO%-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."

I

"of significance is ... uniaxial and triaxial." /3 --"The consider-
able scatter in the strength data suggests that design should take
this into account, e.g., by using a design strength significantly
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 n the
exploratory shaft."

A

IA

A

A

The text will be expanded to include site-specific
differences in Section 4.0 of the SCP.

Confining pressure ranges will be specified in Tables 4-1
and 4-2 and the basic assumption behind the Coulomb
Failure criterion will be included.

Tables 4-2 (a), (b), and (c)will be completely udated using
test results obtained from RRL cores. Appropriate
conclusions will be drawn and included in Section 4.1.3
of the SCP.

The final detailed design will be based on the tunnel
stability criteria to be obtained from the Exploratory
Shaft Test. A conservative approach will be taken in
the upgraded conceptual design with regard 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.

BWIP COMMENTS

16
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CHAPTER 4
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1 11l.!
I'I I :l1CE STATEMENT OF ITEM - COMMENTS CODE/REMARKS

W IP
DISPOSITION OWIP COMMENTS

I 4H

t�7
Fec. 4.2.1
p. .1.2-1
Para. 

Sec. 4.2.1
p. 4.2-1
Para. 2

Sec. 4.2.2
p. 4.2-2
Para. 4

"At such a scale ... rock fabric itself." /3, 19 -- The statement
that discontinuities rather than intact rock control rock mass
behavior is too general, and is, in fact, inconsistent with the
design approach presented in Chapter 10, where rock material
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.

" 0Strength,
HoDeformabllity"/3 -- Both bullets are extremely narrow in scope.
While acceptable for preliminary design, it must be recognized that
a realistic description of rock mass strength and deformability is
likely to require more comprehensive, complete (e.g.. nonlinear
time-dependent) material models."

"A total of 75 Goodman-Jack ... platen orientations. /9, 10 -- The
Goodman-Jack modulus values are very low in comparison with both
smaller scale (i.e., laboratory) test results and larger scale
(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."

The statement
importance of
of the design
strength will

will be revised to include the relative
rock ma rial strength. The clarification
approachwith regard to rock material
be made Chapter 10 of the SCP.

Bullets will be revised to more accurately reflect the
complexity of the constitutive behavior of basalt in
Section 4.2.1.

Limitations of the test method discussed on page 4.2-2
regarding platen orientation will be clarified to
reflect the fact that Goodman-Jack results showed no
significant difference between directions parallel and
perpendicular to columnar structure.

6WIP .1 Ac 1t(,cto ̀  1ow VCAU"

te *ASr.

A

17
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
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CHAPTER 4

I b

ll11
s1I I,. WiCE

OWIP
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS BWIP COMMENTS

-, I

0%

)ec. 4.2.3
I'. 4.2-5
Para. 4

Sec. 4.2.3
1). 4.2-9
Para. 1

Sec. 4.2.4
p. 4.2-11
Para. 1

"The pressure in the flat jacks ... perpendicular to the tunnel."/
9, 10 -- The theoretical basis for using borehole stressmeters to
infer cancellation stresses is shaky. The procedure outlined for
establishing the stress distribution in the tunnel sidewall is not
very practical; other methods should be considered."

"Although
tion." 9
flat-jack
MO II a nn

the relaxation technique ... method of stress determina-
-- "Do not agree with comments regarding superiority of the
over borehole inclusion and other techniques as a stress
nw-ttro~twl of

I

A

A

The information regarding stress distribution around the
opening was obtained as a by-product of the single slot
test. In the ES, overcoring tests will be conducted to
obtain information on stress redistribution around the
opening. Further details regarding the test method will
be included in the Exploratory Shaft Test Plan and Chapter 17
of the SCP.

Field test results obtained from the NSTF revealed serious
short comings of point measurement techniques for stress
determination in a closely jointed rock mass. Detailed
information on the NSTF test can be found elsewhere*, and
will be referenced in the SCP. Brief statements on the
relative merits and short-comings of borehole methods and
flat jack methodslwill be included in the SCP to avoid
potential disagreements.

The BWIP plans to conduct a series of field tests to
establish the relationship between the borehole jacking
test and the flat jack test. If the borehole jacking tests
cannot be validated, this method will not be conducted at
the repository horizon. No further clarification is
deemed necessary at this point.

"The tests r Ilts obtained ... block test results." /9 -- "Test
results of the modified Goodman-Jack are reported. Both yield
lower values than that of single-slot flat jack in the Jointed
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 horizon?"

A

a isj; n W Maw
witi 6 et dec to & 5x (C.

"11Q401t100.
E

*"In Situ Stress Measurement in a Jointed Basalt, The
Suitability of Five Overcoring Techniques," E. C. Gregory,
T. A. Rundal, W. M. McCabe, K. Kim, RHO-BWI-SA-262 P.

18
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(FROM APPENDICES AND C OF TE DSCA)

CHAPTER 4

I 11. 1
141 i 1 ULICE

Sec. 4.2
p. 42-2

Sec. 4.3.2
p. 4.3-2
Para. 5

Sec. 43.3
p. 4.3-3
Para. 2

Sec. 4.3.3
p. 4.3-3
Para. 4

Sec. 4.4.3
p. 4.4-4
Para. 4
Item 3

I 4

DWIP
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS / OWIP COMMENTS

. - .- .19"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."

0

,"Kost fractures had .. and contained secondary minerals." /3 --
It is stated that core logging has revealed that most of the Joints
are filled 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
residual 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."

_XWwTI

* Fri .2 .1 b b�III%.II Ia 1.441 LIEU 1. UJ. I IJUJ -

.'I" vj% oce4S X
&Ap0t>'1; V.tk,

�-V_-

At�s C"0- do

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 he scp in time.. This infnr-.
mation will be reporte: at a later date.

The current data base on joi properties is very
limited. No joint stiffnes data are available presently.
As data becomes ava , a thorough analysis will be
conducted e results of the analysis will ben
publis . iAg4 tLOti?4flL&Xc J .AA'ciA

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.

lot A) (g

The suggested study has not been conducted although it
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.

"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)>kseem 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."

LeVZV

I
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CHAPTER 4
I 9

I I 1 
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Se:. 4.5.1
[,. 4.5-1
Para. 3
Bullet 3

Jec. 4.6.4
p,. 4.6-13
Para. 2

Sec. 4.7.1
p. 4.7-1
Para. 3

STATEMENT OF ITEM - COMMENTS ODE/REMARKS
DWIP

DISPOSITION BWIP COMMENTS
I 4

"Very few monitoring instruments ... at elevated temperatures."/
3 -- 'The heater tests reveal the poor performance of some state-of-
the-art instruments at high temperatures. Much effort must be
placed in improving the instruments before conducting tests in the
exploratory shaft."

"Scoping-calculations based on ... will not pose a major problem
to repository contribution."/ 4 --"Although the in situ stress data
are limited, very su stantial stress levels are inferred at the
repository horizon.yRock mass strengths are unknown (the present
document refers to d sign strengths which appear to relate to the.
rock material stren ths). We do not agree that there are suffi-
cient data to dra the conclusion that rock mass strength will not
pose a major pro e"A 4 k tt 44 u"'4 4.

o~tVILp Wl.
"There seems to be no consensus on the mechanism ... However, it is
clear that bursting as well as ... to high concentrations of stress
in the vicinity of the opening."/ 3, 4 --"The coupled effect of the
stress redistribution due to excavation and the thermal stress is
not discussed. The rate of application of the thermal shock is an
important consideration in thermal spalling. These factors should
be considered in analyzing small scale dynamic failure."

A

A.

A

The BWIP has been conducting instrument development work
since the early staae of the Droaram. Continuino efforts
are beinq made to improve instrument performance in 
Preparation of the ES tests. A brief statement reqardinq
the-status of the instrument develovment roram will
hp inolidnd in Sectinn 4.5.1.nf the SCP.

A definitive conclusion cannot be made regarding tunnel
stability until in situ data on tunnel performance
can be obtained from the ES. Further elaboration
of WIP's interpretation on stability will be made
in Section 4.6.4 of the SCP.

The coupled effect of the stress redistribution due to
excavation and the thermal stress will be discussed in
Section 4.7.1 of the SCP.

20
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Chapter 6

II - BWIP W
RtEFERENJCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS

Sec. 6.3.1
p. 6.3-1
Para. 4

Sec. 6.3.1
I). 6.3-2
Para. 

Sec. 6.3.1
p. 6.3-2
ig. 6-13

Letoine obtained the uranium solubility...the U02 dissolution rate
was... /3, 7.

...higher than when the oxygen fugacity...(Jacobs and Apted, 1981).)
4, 16 --"Reference mproper. What about backfilling effect on pH
for example?"

Figute 6-13 Estimated U02 solubility...plotted as a thin line. /
3, 5 --"What is basis?"

The large decrease in dissolved...have been conducted to date. /
3, 7, 16 --"Very important point. Needs elaboration in regard
to solubility on leach rate limited."

Table 6-10. /14, 16.

The shape of the curves suggests...under oxidizing conditions. /
3, 6, 7 --"Could be quite different with groundwater from Grande
Ronde."

A

A

A

A

A

A

49

The Barrier Materials Test Plan (SD-BWI-TP-022) contains
provisions for experimentally determining the dissolution
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.

See response to Item 6.3-1, paragraph 4. The SCP will
contain an acceptable reference. Hydrothermal tests
completed to date support that backfill may lower the
pH of the aqueous solution by 0.5 to 1.0 pH units.

See response to Item 6.3-1, paragraph 4. The basis for
the U02 solubility line will be addressed in Section
63.l of the SCP.-- . s ;

Additional data on the dissolution of borosilicate
glass is available in Apted and Myers (1982) and will
be incorporated in Section 6.3.3 of the SCP.

Table 6-10 is from Wood and Coons (1982).

The experiments quoted in the SK were performed using
deionized water. Slightly different results were
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-
ments are currently in progress using technetiun-doped
borosilicate glass and synthetic groundwater. These

, ,......

Sec, 6.3.1
p. 6.3-3
Para. 4

Sec. 6.3.1
p. 6.3-4
Table 6-10

Sec. 6.3.1
p. 6.3-5
Para. 
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DISPOSITION
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b,r. 
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£ ____________________________________________________________________________________ .1 .4

Sec. 6.3.1
p. 6.3-5
Para. 1

cOnt.

Sec.
p. 6.
Pard.

6.3.1
3-5

1

Sec. 6.3.1
p. 6.3-5
Para. 4

Sec. 6.3.1
p. 6.3-6
Fig. 6-14

Secl 6.3.2
p. j.3-8,/

Par 

...(similar to those expected in the repository)... /4, 7.

At 100°C to 200 0C,;...supercalcines are comparable./ 5, 7, 11.

Figure 6-14./ 16.

, a

A

A

A

I .- . _

experiments will hopefully determine i technetium will
be incorporated into secondary phases.l The results will
be incorporated in Section 6.3.3 of the SCP when they
become available.

.'V£
This reference has been superceded by more recent
theoretical and experimental solubility studies which
will be incorporated into Section-6;4;1 of the SCP.
Future reference to these data will include more detail
of the relevant Eh conditions considered.

Supercalcine is no longer considered a candidate waste
form; no further data will be available. Section 6.3.1.3
will be deleted from the SCP.

Figure 6-14 is from Smith et al (1980). The figure
represents a compilation of solution composition data
extracted from the literature (Turcotte and Wald, 1978/
McCarthy and Others, 1978). Data from experiments
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 SCR

*s i 4 .... .. s1. i t -K i- .....

I

4 meter per seco d dly too small a The data is corr 1 reported from ), and
scorroborate inde dent test Wheelwright
o0). (PNL-38
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Sec. 6.3.2
1). 6.3-9
Para. 

The available experiment evidence ...(Koster van Groos, 1981)./
2, 11, 15 -Montmorillonite stability seems questionable
because of illite being present and being formed in hydrothermal
experiments. In addition heating favors dissolution of K-rich
basalt glass."

A

D

3

Laboratory data generated after the SCR was written
(Wood, 1983) indicates that the conversion of bentonite
to llite is not a significant reaction in a bentonite-
basalt-groundwater system. The potassium concentration
in hydrothermal runs at 3000C first increases
and then decreases with time. Examination of hydrothermal
solids shows that a potassium-bearing eolite is the
dominant reaction product. This suggest that a basalt
glass to zeolite is the preferred alteration process in
this sytem and that potassium leached from the glass
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-OW-SA-219 P). These
data will be summarized in Chapter6, Section 6.3;2
of the SCP.

The discussion by Weaver (1979) is of interest jut not
directly applicable to the basalt environment. There- 
fore, no further discussion of these dataare warranted.

This statement should reference Tables 6-1 and 6-7 for
the source of the data. However, due to the continuing
acquisition of additional whole rock and groundwater
datalnumerical values listed in the tables (and in the
above statement) will change somewhat. These changes
will be incorporated in the SCP in Chapter 6, Section
6.2- t.

, I 

/
Sec. 6.3.2
p. 6.3-9
Para. o

Sec.. 6.3.2
p. 6.3-9
Para. 1

3.

The
5.9

, Weaver (1979) has compiled studies...lesser extent, chlorite./

low potassium content...(approximately 1.5 weight percent and
milligrams per ... /7. 0

p.

51
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! .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I Sec. 6.3.2
I. 6.3-10
Para. 1

Sec. 6.3.3
p. 6.3-11
Para. 2

Sec. 6.3.3
p. 6.3-11
Para. 4

...liter, respectively) and the smecite-dominated. ,.. significant
degree'. / 5, 7

... known to be stable in spent fuel with Hanford basalt and basalt
phases. /4, 15 -- "Check reference."

Barnes and Scheetz (1979)./9, 15, 16 -- "Improper reference
(abstract)."

See the discussion under Item 6.3-9, paragraph 1. In
addition to this work, long-term experiments in the
basalt-bentonite groundwater system are underway to
better determine mineral alterations on a long term basis.

Proper reference is Komarneni, S., Scheetz, B. E.,
McCarthy, G. J., and Coons, W. E.A(1980) Hydrothermal
Interactions of Cesium and Strontium Phases from Spent
Unreprocessed Fuel with Basalt Phases and Basalts."
RHO-OWI-C-70, Rockwell Hanford Operations, Rchland,
Washington.

This reference will beremoved in the SCP. In the
revision this section(6;3;3)-wwill include detailed
discussion of more recent data obtained from basalt-
water hydrothermal experiments conducted in the
laboratories of the BWIP nd its subcontractors.

Sec. 6.3.3
p. 6.3-11
Para. 4

Other than a very
6 7 14.

slight decrease...not change significantly. / This section (6;3.3) will
recent data obtained from
experiments.

Same reference as 6.3-11,
(1980).

Same reference as 6.3-11,
(1980). 0

be revised to nclude more
basalt-water hydrothermal

paragraph 2, Komarneni, et al

paragraph 2, Komarneni, et al

Sec. 6.3.3
p. 6.3-12
Table 6-14

Sec. 6.3.3
p. 6.3-13
Table 6-15

Table 6-14. /16.

Table 6-15. /16.
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_ _ _~~ .

Sec. 6.3.3
p. 6.3-13
Para. 1

Barnes and Scheetz (979). /15, 16 --"Improper reference (bstract)."

Sec. 6.3.3
p. 6.3-13
Para. 1

Sec. 6.4.1
p. 6.4-1

Kf_ A

Sec. 6.4.1
p. 6.4-1
Para. 3

Sec. 6.4.1
p. 6.4-2
Para. 2

These early results suggest..the early thermal period. /3 5 9.

Section 6.4.1 Radlonuclide Solubilities (all)./3, 4 --"Complexation
must be considered."

... ; Giggenbach, 1981)./15, 16 --"Reference doesn't really apply
to subject discussed."

"A

A

'P

A

A

A

See response to Item 6.3-11, paragraph 4.

Pecent experiments on the basalt-groundwater system
(Apted and Myers. 1982) confirm the presence of the
alteration phases nontronite, llite, mordenite,
analcime, and clinoptilolite at 300°C, 300 bars.

The section on Radionuclide Solubilities 6Ai;l) will
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 n progress.

See NRC reference Item

fa0rq 'hr'~c
Sec. 6.4.1. p. 6.4-1. E.0cc

U G}4L p( 

However, the effect of
complexation needs / 3,

complexing ligands...in these estimates.
13 --"Carbonate effects on consideration."

Sec. 6.4.1
p. 6.4-2
Para. 2

...reducing conditions expected...containment of uranium./ 3, 4, 9.

Under oxidizing conditions, neptunium...solubllity estimates. /
3, 9, 13 --"Complexation is mportant."

See NRC reference Item Sec. 6.4.1, p. 6.4-1.

See NRC reference Item Sec. 6.4.1, p. 6.4-1.

SeeNRC reference Item Sec. 6.4.1, p. 6.4-1.Sec. 6.4.
p. 6.4-2
Para. 3

1
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Sec. 6.4.1
p. 6.4-2
Fara. 4

Sec. 6.4.1
p. 6.4-3
Para. 1

Sec. 6.4.1'
p. 6.4-3

,Para. 2

Sec. 6.4.1
p. 6.4-3
Para. 2

... this value does not take...plutonium solubility. /2, 3, 13.

Final americium.concentrations...less than 10-9 mole per liter at
pH 10. /3, 9, 19 --"Not acceptable method of calculating solubilite$.

A Thesectionon Radionuclide Solubilities t6.4-1) will
be greatly 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.

A See NRC refernce Item p. 6.4-2. Para. 4.
N

Groundwater containing uranium.. under repository
3, 6, 7 --"Oxide assumption not acceptable."

conditions. / A

...to complex or colloid formation. / 3.

See NRC reference Item p. 6.4-2, Para. 4

The section on Radionuclide Solubilities (6.4.1) will
be greatly modified and expanded in the SCP. Modifica-
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
fromthesestudies will be incorporated in this section
of the SCP.
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES.a AND C OF THE OSCA)

Chapter 6

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

I Sec. 6.4.1
iP. 6.4-4

Fig. 6-15

ec. 6.4.1
Ip. 6.4-4
Fig. 6-15

Sec. 6.4.1
p. 6.4-4
Fig. 6-15

Sec. 6.4.1
p. 6.4-5
Para. 

Figure 6-15. 11, 14 --"Am results are several orders of magnitude
low .

(NRC, 1981). /--"Incorrect reference. MPC rules are in 10 CFR Part
10, not Part 60."

Comparison of estimated solubilities for actinide compounds with
the maximum permissible concentrations.../--'The relevance of this
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
by all important aqueous species, especially carbonate. 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 values
are more restrictive by about to 2 orders of magnitude. Thus,
this adjustment will raise the solubility to MPC ratio in SCR
Figure 6-15 by to 2 orders of magnitude. Therefore, the MPC
values used in SCR Figure 6-15 are too high. (Appendix U)."

low Eh./ 4.

A

A

A

Within the context of proposed NRC (10 CFR 60) and
EPA (40 CFR 191) regulations, Figure 6-15 and the
related discussion in the text probably are not
useful. It will be droppedi ctAt-t4.4@'=O

.. ,,,.. K .,, , . . Li .

~~~~~ * sF..t. -

~~~. ~ *A. . . .

See NRC reference Item p. 6-4, Fig. 6-15.

V

See NRC reference Item P. 6-4, Fig. 6-15.

See response to Item 6.2-5, paragraph 4. The source
term for radionuclide transport to the far-field is
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
Section 6.2.3.4;

.;

A

f
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.it ft I BWIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS

I
I

i
II
I
iI

Sec. 6.4.2
p. 6.4-5
Pard. 2

Sec. 6.4.2
p. 6.4-5
Para. 2

Sec. 6.4.2
p. 6.4-6
Para. 2

6.4.2 Radionclide Sorption (all). /12 --"Data lacking on portion on
secondary minerals in potential flow paths."

In the basalt environment...sediments above the basalts. /3.

Due-4e-the-tn~uie sstoi--b~h tmr-rt~remsarattgeo6ydroiogksystem.
/4, 9. , J 4.A.-. t OJt / 0

I.

A

A

Although we do have some data on radionuclide sorption
on secondary minerals found in vugs and on the surfaces
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.

Additional information on possible radionuclide sorbants
will be included in Section 6.4 in the SCP.

: .D; 

Much of the available sorption da ,at the literature
are empirical in nature and nmigly depend on
conditions of the measur ts. Radionucli sorption
is dependent on a la number of variab S (including
solid mineral co ition, roundwate composition, Eh, pH
flowrate, tem ature. etc which n greatly influence
sorption pymeters. To extrapole literature sorption
data to nditions of a repository in deep basalt would
be highly questionable. taAL- SJ--A-- dMCuL

Table 6-17 gives errors in plutonium distribution
coefficients for sorption on basalt for both groundwaters.
The large error shown for GR-1 distribution coefficient
does not allow comparison of coefficients for GR-l and
GR-2.

These groundwater compositions were chosen for use in
sorption studies because of their compositional differences
and because they represent two potentially important
groundwaters. Alternative compositions were

I

S C.
/.6.
Para.

6.4.2
4-6
3

Groundwater composition effects
... large errors.../3.

Table 6-16. /6, 7, 9, 10 --
conditions."

on the distribution coefficient

"Results not relevant for

A

Sec. 6.4.2
p. 6.4-7
Table 6-16

t
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I 11 N 1 WIP

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

#01
I

i

I

i
I

I
I

.I
I

FSec. 6.4.2
p. 6.4-7
Table 6-16
cont.

Sec. 6.4.2
I). 6.4-7
Table 6-1)

Sec. 6.4.2
p. 6.4-8
Para. 

carefully considered before choosing those being used.
The supporting data for choosing these compositions will
be given in Section 5.2.3.1.2 of the SCP. The testing
and analysis method will be referenced.

The supporting data, testing techniques, and analytical
methods are given in a reference to be added to Section.
1: -A -Off &L.- Can t 1 e n^ _- - _- -- a_

Table 6-17. / 6. 7, 9, 10, \4- "Results are not relevant for.
conditions.\

The decrease in cesium distribution coefficient ... at higher
temperatures. /3, 4, 14.

A

1

A

Sec. 6.4.2
p. 6.4-9
Table 6-18

Table 6-18. /5, 9 , 16.

r-UOt U L11C JLF. r-''V - - I j _ZUUFLC_

.r. the 1nt~ i dthi~p-Ws-&WtJ: .. ,l i . See conents
for Table 6-16 for statements on "alternatives not con-
sidered," and results not "relevant for conditions."

Data supporting this statement may be found in Salter et
at, 1982 (RHO-BWI-LD-48). It is known that K effectively
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 he SCP.

IL is Fu. rled 1 ir lilS LduC ur d3Ld dll e C UMUPPMU.

ted cnuSU~on.or' wlib4t'k iil ptr'9W"1 *j"'t ~ JL n-
i.tctc w4.th4 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 sin
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.

Sec. 6.4.2
p. 6.4-9
Para. 1

Reducing conditions expected for a repository ... /4, 9, 10, 12.

t
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DWIP
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS OWIP COMMENTS

_ _ _ _ _ _~ 1.+ 

V

I-

eSec. 6.4.2
p. 6.4-10
Table 6-19

Sec. 6.4.2
p. 6.4-11
Para. 3

Table 6-19. /7, 10, 14, 16.

It becomes independent of radionuclide...at trace levels.
/3, 4, 10.

These equations (Table 6-21) ...radionuclide retardation factors.
/3, 4, 7, 10, 16.

A

A

A

The supporting data and alysis methods are contained
in the refe nce whic ill be added to Section.6;4 of
the SCP. The revis statement that distribution
coefficients f chnetium, uranium, and neptunium
increase by on rder of magnitude under reducing
conditions is ot recisely correct (see distribution
coefficien or ura i.m at 601C) and will be changed to
correct t is error. N

This statement is incorrect since sorption depends on
radionuclide concentration at all concentration levels.
It will be removed from SectionF6.4 of the SCP.

The supporting data and analysis methods are given in
a reference to be added to Section 6.4 of the SCP.

Sec. 6.4.
p. 6.4-11
Para. 3

?I

Sec. 6.4.2
Up. 6.4-12

Table 6-20

Sec. 6.4.2
p. 6.4-13
Table 6-21

Table 6-20.

Table 6-21.

/7, 10. 14, 16.

/7, 10, 14, 16.

A The use of distributi coeff ients in this table fo
modeling radionuclide ransp t conflicts with the
statement in 6.4.2.2 wh ch tates that sorption sotherui.
equations should be use i transport modeling,
rather than the distribu n coefficients. Howe
until adequate sorption therm equations are available .

and transport models ar at dified to utilize these
equations, the distri tion coefficients provide a
reasonable first esti ate o sorption behavior and ca
be sed ra i n lyse

The supporting data and analysis methods are couitained
in the reference which will be added toSection 6.4 of
the SCP. d .

8 l>2-" t%% 2:~~~
> .*9~~~~~~~~~~t +A f~za tS>6},: 4,% 

A
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ICE
8WIP

DTSPOSITION ISTATEMENT OF ITEM - COMMENTS CODE/REMARKS BWIP COMMENTS
-I I- , I

Sec. 6.5.1
p. 6.5-1
Iard. 2

Sec. 6.5.1
p. 6.5-8
Par|. 4

Sec. 6.5.1
p). 6.5-10
Para. 1

Sec. 6.5.2
p. 6.5-11
pora. 2

Sec. 6.5.2
p. 6.5-11
Para. 4

Sec. 6.5.2
). 6.5-11

WeB "-oe he

Thus, although most volcanic glass...repository performance
requireinents./7, 11, 14

...hazards from uranium...uranium ore deposits./3, 7, 10

The observations support...life of the repository./4. 7, 9

Preliminary calculations indicate...(see Section 11.4)./2, 4, 14

Hanford Site, where ambient Eh conditions are also expected to be
4utte reducing/4, 14.

6.5.2.3 Archaeological Objects and Metal Meteorites.(all)/3

A

A

A

This discussion will
the SCP.

I K I . - .
be mdiffed in Section 6.5.1 of

The paragraph containing this statement will be expanded
to provide more adequate coverage of the discussion in
Seet-ion-65,1-of the SCP.

Cross reference of this discussion with the appropriate
portions of Sections' 6.2.3.4,-6;4.1,-6.4.-2, and . -
Chdpter-1-2 in the SCP will provide justification for this
statement.

Actual calculations have not been included in the SCP,
therefore, the statement can be considered unsupported.
Previous statement that conflicts with this statement
is not specified (need d specific description of
conflicting statement). Either calculations ur
revision of the statement will be incorporatad ito
this same paragraph in the revision.

See response to Item 6.2-5.

For the intended purpose of including this material
(i.e., simply to point out that metdl objects have
existed for thousands of years without significarac
degradation in geologic media), the subject SCP
paragraph adequately covers and references the suurce
information. Meteorites are nappropriate analoys and
reference to them will be deleted in the SCP.

.

A

A
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Se:. 6.5.3
p. 6.5-12
pIara. 1

Sec. 6.5.3
p. 6.5-12
Para. 1

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

nWIP
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS DWIP COMMENTS

I I

Limited experimental data...(see Sections 6.3.. /4, 11, 15 --
'Montniorillonite 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
Basalt./3, 4, 7, 11, 12, 14

The indication is...(especially the glass portion of the basalt)./
4, 7, 12.

...results confirm the dominant control...at high tenperature./
4, 7, 12

A

A

A

A

A

A

See the discussion under Item Reference 6.3-9.
The expected repository conditionss refer to dillbielit
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 t Hanford. Furthermore,
these plans include provision for determining in
situ radionuclide migration rates in the basalt
geochemical environment. Plans for these field
tests will be addressed n the SCP.

The SCP will contdin a substantial increase in the
geologic, hydrologic, nd geocheinicul dta base for the
Grande Ronde and related discussions. These discussions
will be contained in Chapter 3 (Section .5), Chapter 5
(Sections 5.1.3, 5.1.5, 5.1.6, 5.2.1, and 5.2.3) aid
Chdpter 6 (Sections b.t, 6.2,ldnd 6.4).

In the SCP this statement, in its present or modified
form, will be bcked by a substantial data DOSe dd
will reflect refinements in the evaluation of these
data. /
A significint increase i the data base from hydrotnenrii
basalt-water systems hap been achieved and will oe
incorporated in Section-6.3of the SCP. Plunned micro-
characterization of hydrothermal run products will be
included when available and will help elucidate
specific mineral-water reactions that occur.

60



I. it', -are ru LISI L*4A4 . _ . .-

II I, 1.(ree
. Ia'.1jralwnatic Iompact

Chapter 6

-Y �9

I II tI
It I 1(1 ICE

Sec. 6.7
p. 6.7-1
wi~trd. 4

Sec. 6.7
p. 6.7-2
pard. 1

Sec. 6.8
p. 6.8-1

Sec. 6.9
p. .9-I

OWIP
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS \ OWIP COMMENTS

-4 4 4

.. hydrothermal studies demonstrate...to isolation criteria./4, 7,
12 -- Laboratory studies have not been related to in situ
conditions."

Field investigations of granites...the geochemical program at
Hanford./3, 4, 11 -- This has to be related to basalt; the
geochemistry is quite different."

A

A

Considering the aailable data-base at the tinm this
statement was written, it expresses a premature
conclusion. Hydrothermal studies either currently in
progress or planned in the Barrier Materials Test Plen
(SD-OWI-TP-022: Section W5.1.3, W5.1.4, and W5.1.5)
will address this issue directly nd will be referenced
in the SCP.

See response to 6.6-1.
!

6.8 SUMMARY OF UNRESOLVED ISSUES (all). / 3 / / .i..luI SLu.Uj wtll LJ ~ IILlily JAPaiueu In +ua

flJjod- dt4 LkJ. VA., JAiJ L" C .''l~ 
The references in the SCP will be expanded to include
recent, documented sources of information. In ost
instances, these were not available at the time the/
SCR was written.

.,

6.9 REFERENCES (all) A

I
I

I
I
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5.1 Introduction

This chapter provides an analysis both of preliminary DOE assessments of the

geoChemical conditions that will affect the long-term containment of high-level
waste (HLW) in the Grande Ronde. and of OE's plans for characterizing the
geochemical parameters needed for assessing radionuclide release rates. OOE

has contended that the results of ts 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 is premature because the dta presented in the SCR are

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

The most likely means of migration of radionuclides from an HLW repository to
the accessible environment is transport n solution by groundwater. As dissolved
radionuclides move, interactions among the radionuclides. rock, and water,-

result in changes n chemical form (speciation) and concentration of the radio-

nuclides which affect further radionuclide mobility. Reactions near the waste
are Influenced by radiation and elevated temperatures. Because the release

rates of radionuclides and their accumulation at the accessible environment
must be modeled with confidence to assess compliance with NRC and EPA standards,
the uncertainty of each of the important geochemical parameters must be
evaluated.

S.l.1 Type of Material Presented In the SCR

Zo):
S i,

A3X) t i�

£A)I-1Th4 /q1CRiL L,(P-,-rd J", I .O X n-\)

In the SCR, DOE presents selected results of preliminary nvestigations and
general plans for characterizing (1) geochemical/petrographic observations for
the basalt and the fracture/vesicle filling, (2) site-specific groundwater/rock
(basalt) alteration reactions. (3) chemical reactions aong the materials used
in the engineered waste package. (4) dissolution reactions of waste forms,..5)
concentration limits imposed on selected dissolved radionuclides by solubi ity
constraints. and (6) selected radionuclide precipitation and sorption reactions
In both the near-field and far-field environments. The NRC staff supports the
multi-phased_ pach to characterzaonf sie oohmsr htHIplied

th; ,R.L~fr,§ HR-Sur hs Iterreted the SCR correctly. thrsliMWS~od-hF

(1) calculattons based an theoretical considerations

(2) experefntul confirmation of the theoretical estimates

(3) observations of natural systems that can be used to support extrapolation
of experimental results to repository scale and time frame.

. .

I k v :
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However' plans for conducting further nvestigations are not presented n 
manner that permits the NRC staff to assess with any dgree of confidence
whether DOE will provide de4uate or timely nput to a construction authoriza-
tion.application. For example, the SCR plans are nadequate regarding approaches
to bounding or litingthe gepchemicaldata requirements for site. chracter P,. :

' tfon;, experienti asimptions. experlmenta1 deiiqn experimental metheds,^ # 
approaches to data analysis. and detailed milestones&

5.1.2 Relevant Sections of Proposed 10 CR 60 (Subpart E)

Principal sections of the proposed 10 CR 60 that are related to geochemical
processes are:

560.11(a). requiring an 5CR with description of the site characterization
program with respect to investigation ctivities that address the ability
of the site to host a repository and solate radioactive waste.

§60.21(c) requiring that the SCR contain an analysis of the geochemical
aspects of the site that bear significantly on its suitability for disposal
of radioactive waste.

560.31(a), ndicating that the RC must-determine whether DOE has adequately
described the geochemical characteristics of the proposed site before it
grants construction uthorization. =

§60.11(a), requiring that the geologic repository and each of its components
satisfy specific requirements related to radionuclide release rates.

S60.122, specifying geochemical conditions at the site that may. be
considered favorable in their effects o the ability of the site to reet
performance objectives.

560.123, specifying geochemical conditions that might have potentially
adverse effects on the ability of the site to meet performance objectives.

S60.132, specifying additional design requirements for the underground
facility that will provide control of radionuclide releases and migration.

5.2 ackground

A key DOE assertion about the performance of a repository at the Hanford site
is stated on SCR page 6.4-3 as follows:

*Based on solubility. the maximum possible release rates for all the
radionuclides considered will be below the NRC 10-' proposed release rate
criterion (NRC, 1981) and the draft cumulative release criterion (EPA.
1981)."

This assertion could mean that ade uate erformance is ensured one oaalleI
- och~emical on~ ton at the site. p ased, for te most part. on e use

of the ollowing seven conlderat ns by OE about the geochemical Interactions
within the basalt environment, that the RC staff considers premature:

5,2

5-2

1 Plans for conducting further nvestigations are not presented In a
manner that permits the C staff to assess with any degree of
confidence wetlver DOE will provide adequate or timely nput to a
construction authorization application. ror example. the SCR plans
are Inadequate regarding approaches to bounding or limiting the
geochemical data requirements for the site characterization,
experimental assumptions, experimental design, experimental methods
approaches to data analysis, and detailed milestones.

A re complete sunasry of future plan% will be
; ln lude4 1nChapter IS of the SCP.

. .
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(1) Spent fuel oxides are the dominant 
waste form (SCR page 6.4-3).

(2) R4dionuclide release s, n iost cases. solubility controlled (SCR pages

.6S.4-1c ;4-3. 6.4-1; 7. -an d ..

(3) The preva ng redox chditfons-*t Hanford are estimated to be very low

(-0.45 volt). After waste emplacement and closure, t 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, 65-10 
6.7-1, and 8).

(4) The p of the rock-water system Is restricted by 
silica dissolution to a

range between 8.8 to 10.1 (SCR pages 5.1-130, and 5.2-26).

(5) The basalt groundwater and geochemical 
environment Is benign (SCR pages

11.2-4). -:

(6) The concentration of radionuclides 
will not significantly ncrease due to

jcpplex o colloid formation (SCR page 6.4-3).

(7) The effect of complexing 119ands such 
as carbonate was not considered n

estimates of solubility (SCR pages 6.4-2. 6.4-3);

In addition to limitation of radlonuclide 
migration 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 backfil 
n the near field (pages 63-9,

6.3-10, 6.3-11, 6.3-12, 6.3-13, and 6.5-12).

further, the SCR asserts that natural 
analog studies f-waste form, canister,

overpack. and repository suggest that long-term hazards 
from HM n a epo 

in basalt should be mini~il (pages .6.5-8. 6.5-10. and 6.5-12).

As discussed in Section 5.3 below it s t op n on of the NRC staff tt the

a ove asser ons and.conclusions re only superficially supported by dbta 
presented

in the SCR and do not accuratele reflect the extent of 

Other-concerns of,.the 1R1 staff are pre d in Chapter 11 and Apendix B. -

5.3 Analysis of Issues

DOE's characterization of issues and work elements relatIng to geochemical

retardation appears to be reasonably complete 
when compared to the independent

Identification of OWIP issues performed 
by the NRC staff. oth sets of ssues

address hydrochemical conditions, radionuclide 
speciation, solubility, sorption

and long-term predictability. Appendix C provides details on issue comparison.

In general terms, both sets of issues are aimed at 
defining

(1) the geochemical conditions ofthe waste 
package nitially and over time

(2) the conditions and processes ffecting rdlonuclids retardation tn

the engineered system and n the natural system over time

5-3



Although the SCR contains some representative geochemical data, the SCR Is

deficient when viewed as mre than preliminary support for the assertions
presented in the previous section (Section 5.2). There are-several reasons for
this: (1) a detailed description of experimental strategy and analytical..

-techoiques, 'needed for peer' review, Is not provided (see Section 5.4); F;'-

-`(2)!stteents concen'hg the status of DOEs gedchemical positions are seldom
documented (see Appendix 8); (3) many conclusions, where referenced, are broad

generalizations or extrapolations based on very narrowly conceived and executed

research results (see Appendix 8); and (4) there is little discussion concerning

the methods of assessment of uncertainties pertaining to existing data or data

to be obtained.

Determining the quantity of radionuclides that might be n 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 geochemical 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 repository. 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 solubility, sorption, and long-term predictability (discussed below and in

Appendices S. T and U). 

5!3.1 Uncertainties ofSolubility Determinations f
I he SCR presentation on solubility s deficient because quantitati,1v asses-/
ments of concentrations of dissolved radionucljdes (such as release rates or

cumulative concentration values),do not reflect the uncertainties of paraeters
such as groundwater chemist teperature, and redox conditions which control
radionuclide solubiity.) or exampie w eTe r or no a rad onucl de remains n-'
solution and how much of t does remain depends on specificgroundwater charac-
teristics (parameters such as chemical, omposition, Eh, pH) and repository
conditions (parameters such as temperature and pssure) along the 4low path,
and reactions of the radionuclides under these conditions. Therefore, the
values--or ranges of values--of at least these groundwater and repository -

parameters must be defined and used to determine the limits of radionuclide
concentrations, f solubility rguments are employed by DOE (see Appendix U).

The following brief discussions provide additional examples of deficiencies n

the SCR regarding solubility.

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

concentrations. Solubilities can either be calculated from existing thermo-

dynamic data for substances (solid and aqueous) assumed (or known) to be

present, or measured experimentally in the laboratory using a particular

set of conditions. Further, solubility data most likely will have to be
extrapolated through the 10,000-year performance ssessment period. However,

there are examples of directly measured concentrations of a radionuclides

dissblved in a groundwater exceeding, by several orders of magnitude, the

calculated solubilities (Moody, 1982, page 27; Appendix U). Thus, the RC

staff considers it essential that the relevant thermodynamic data that

5-4

4~,ke: ?.& -e

D

. - . e e . .

v 

|



underlie the theoretical calculations be verified by selected laboratory
measurements. Also, verification of selected calculations will have to be
done using site-specitic groundwater compositions and conditions.

(2). Some radionuclides. Jhat formrelattvely insoluble compounds with Common
groundwater Ions col form colloid. t Chemicall Kcolloids behave diffe ently
from dissolved spedies and they are not retarded n t sae wa
'nigration (NIJREG/CR-3062 .Therefore ne what

lr-clonor-ne-anoucldes n the waste 15 ele&:ed In a colloidal form 
as compared to dissolved spectes, and to determine the role of collod$ In

(3) FOrmation of complex lons could play a doInhnt role n determining /
solubilities of mportant:radionuclides (Allard; 1982; oody, 1982;
Cleveland, 19B2). Chemical-speciation s a function of groundwater char-
acteristics, temperature, pressure, and nteractive effects between the
aqueous phases and solids along the migration path. The groundwater
characteristics are a major determinant of whether a radionuclide will
occur n solution as a simple or complex Ion. For example, uraniu and

* actinide ions, regardless of valence state, can form complexes of varyiqg
stability with all anions ligands) found hr grqundwter (e.g., carbonate-.,

:C0j-), fluoride (F-)1 phosphate. (P 3-) de n I _ --
ii 1 ~ and sulfate sO! - helevel of uncertainty of solu-

. b-111ty dat are d rie y re ated to.±he uncertainty n the accuracy of
s~tegroudwaer carecerltics. >J 

(4) The significance of the comparison of solubilities of actiide ompounds
with maximuw permissible concentration Is unclear because, for the purposes
of licensing a high-level waste repository, the final published rules by
n9C (10 CFR Part 60) and EPA (40 CFR Part 191) will apply. Furthermore.
the calculation of the ratios of radionuclide solubility/maximum permissible
concentration (MPC) presented n 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 species,
especially carbonate. For example, the RC stiff made estimates of the
adjusted MPCs on the-basis ot 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 adjustment

_^ud here ore, the C values in SCR Figure 6-15 are too high -2 (Appen ix * Part 1).
(5) Thermodynamic estimates of the solubility of limiting ctinide compounds

(e.g., U02(OH)2(s), U02(s), pO2(s), A*(OH)2 and Pu02 (s)) require that the
cumulative contrlbut10ns b all important complexes re accountedtontlE t________.

Qvmp exes w 1 result' in underestimates of maxim
Icould be achieved upder repository conditions. 1 n additlon to comn

ep graundwa Ti e.g., CM-, CO3-, C'-, \J
HPO4 , f-, SO4

2-, HS0 4 , H2510 4-), anions'that will b released by the
waste package (eg. H20 4., H10 4->,.80e3-Yust also be considered. There-
fore, the solubilty values used in SCR Figure 6-15 are too lw (Appendix U.
Part 2).
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(6) When the overall ratio of solubility versus 
HPC presented n SCR Figure 6-15

is corrected to account for the adjustment to PC and carbonate complexation:

(Appendix U.-Part 1), the ratios ncreas..by or more-orders of agnitude.

The importance of such uncertainties In/performance assessments which |

credit solubflity must be discussed and evaluated.

(7) The easured'Eh.vklues in Grande Ronde basalt groundwater-range 
froem

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

extremely low (-0.45 volt). The measured values are probably, but not /
necessarily, imprecise, because of-well known 

uncertainties associated J

with analytical techniques (Appendix S; UREG/CR-2863; UREG/CR-2983).

Jhe predicted values are based on assumptions 
that iron-bearing minerals

in the host rock control the redox potential. 
However, the mineral

assemblages used to predict Eh values (notably 
magnetite and pyrite) have

not been verified. Although magnetite and pyrite may be present 
throughout /

the basalt, it has not been shown that they are 
close enough to each other \ 

a and sufficiently in contact with the groundwater to control Eh. 
Further,

IBenson (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

) enough to control:(poise) Eh. Finally, there-is no information n the SCR

on the buffering capacity of the solid phases of 
the system. Redox infor-

mation must nclude Eh. redox.buffering (poising), and redox 
reaction

kinetics for the repository (Appendix S). Theoretical, predictive, and

direct measurement methods should b_employed for validation puroses

(8) The groundwater composition n the near field may e altered by radiolysis

reactions and by the degradation of the waste package with the consequent

addition of waste package chemicals such as borate 
from proposed borosilicate

glass and iron from proposed canisters. Solubility estimates presented n

the SCR ay not be relevant because pH may be significantly 
lowered by

hydrolysis reactions and by gamma ray-induced 
production of H2 and H2 02.

Validated information on the effects of radiation 
and waste package compo-

nents-on near-field geochemical conditions and 
their persistence nto the

far field '!! .

Until-the uncertainties ssociated with the above parameters are significantly

reduced, little confidence can be placed n the preliminary WE quantitative

/ assessment that solubilities of certain radionuclide species have been boudded

sufficiently to demonstrate satisfaction of the 
proposed EPA standard for those

nuclides.

5.3.2 Uncerta1iftts ol-Sorpt10-nKDfe-fr"1natio

The SCR presentation on sorption s deficient becausi'toe discussion does not

reflect-the uncertainties of parameterf, such as redox condition and chemical\

speciation, hich hAve = a dent-fled ba n.tr
which fe so t on r example, srpt0n onto prlmary bsalt minerals, 

secgndary minerals, sedimentary rocks, or eng1neered 
barrermaterials contacted

by radionuclides can affect the concentration 
of the radionuclides n solution

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

re-equilibration between the water and rock minerals 
takes place continuously.

If the water Is rich n elements that are either absent or present n very low

concentrations in the rock, then the re-equilibration process 
involves removal

lb
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of some quantity ot each element through sorption on the rock. To date, hydro-

chemical data needed for sorption studies are Incomplete (Rockwell. 1982. pages 3

through 7), and, therefore, the associated sorption data must be considerd
preliminary. Additionally, even though groundwater will spdnd most of ts te

flowing through flow tos andfnterbeds, mny sorption studles were not con- .,.;
duted~dnder.conditfoni'typicalof these ioaes (Appendix 0; arney and Wood,
1980; mes, 1981).

The following briefdiscussions provide additional examples of deficiencies n

the SCR regarding orption.. -

(1) The sorption work discussed in the SCR deals primrily with the interpreta-
tion of results from batch sorption experiments crried out under oxidizing
conditions (SCR pages 6:4-6 through 6.4-13). Batch experiments can be

valid only f'a single species dominates the solution. Actinides, as well
as technetiumtand selenium, are noted for providing more than one species

In solution (Moody. 1982; NUREG/CR-3062). ecause 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 be shown to be

conservative; otherwise, these data are oquestionable relevance. This
problem was addressed briefly through the use of hydrazine to control and
lower the Eh during some of the experimental runs. However, hydrazine s

not an- expected repository constitueqt. Further, hydrazine may be exces-

sively reducing and no discussion oLtkhe dissociation of hydrazine hydrate
and experimental complications as a resilt of the ossible sorption of the
hydrate or of'possible complex on formation was presented. In addition,

'El-Nagger et al. (1982) have recently shown that reduction of p(V) by
hydrazine a) be kinetically limited in some experimental systems. Thus,

an evaluation of the uncertainties associated with the effect of speciatlo
on sorption measurements s needed. /

(2) Barney (1981, 1 s owe that sorption alues sor osrraonucilues
vary with radionuclide concentration, indicating that the sorption Iso-
therms are not linear over the concentration ranges studied. In such
cases, simple distribution coefficients (Kds) are not appropriate for
characterizing sorption. Although some isotherm data are presented in the
SCR (Table 6-21). they are nadequate because there s no discussion and
evaluation of their nherent uncertainties. These uncertainties are the
result of the large number of variables (identified by Barney (1981) and
discussed n Appendix T) that must be adjusted in the laboratory to bound x
or define the conditions present n the groundwater and along pathway from
the waste form to the accessible environment. Remaining sorption nforma-
tion needs nclude sorption sotherms for long-lived radionuclides on
primary basalt minerals and especially on secondary minerals n fracture
fillings and flow tops, and interbed material. These sotherms should be
determined for the ranges of expected repository groundwater chemistry.
Sorption reversibility also must be discussed in terms of uncertainties It
Introduces nto the data.

(3) Some of the data reported n SCR Table 6-20 demonstrate the variability n
results under the anticipated range of Eh that characterizes the repository
environment. For example, the reported d for 2 7ip/basalt ranges fro 7
to 2,000; the reported Kd for 2U/basalt ranges from 1 to 650; and the
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reported value for "Se/basalt ranges from 2 to 1 (SCR. page 6.4 12).

The uncertainties associated with the variability ot the values or ranges

of vlues Of the sorption data need to be expained. For example. in. thb

basalt environment, sorption of radionuclides can occur on the primary

basalt tself,.on the secondiry-minerals associated with the basalt flows 

*.:on fnterbeds. onglacfoluval sediments above the basalts, and on backfill

material used to close repository openings. Although the genliral mineralogy..'.

petrology. and chemistry of the Grande Ronde basalt are known, 
only a qual-

itative description of the composition of the glassy portion of 
the basalt

and of the fowtops and interbeds s provided. Therefore, considerable

uncertainty in sorption data can be introduced if the experimental 
design

does not bound expected repository mineralogy/temperature conditions.

(4) /Thej seCondary minerals and the niatura volcanic glasses of the basalt flows

areDexpected to provide the sorptive mneral and alteration products-to

retard radionuclide migration along potential pathways (SCR, page 6.4-2).

If these aterials are altered as a result of waste emplacement, changes

In their-retardation properties must be taken nto account; The secondary

minerals, sectite clay. zeolites, and silica make up the fracture filling.

Dackfill may be-a mixture of crushed host rock basalt (75%) and smectite

clay (251) (SCR page 11.2-8). If potassium s available, the clay com-

ponent could change ts mineral structure under the elevated temperatures

anticipated in the repository. The SCR position is that the sectite clay

(whether n the backfill or in the fractures) will be stable under reposi-

toryjtemperature conditions becausetDiere s currently not much potassium

In the groundwater. This conclusion is premature 'because the potassium

concntration in the groundwater ncreases markedly with elevated tempera-

ture as a result of the dssolytion of the potassium-enriched basalt glass

must be evaluated (SCR. page 64-8). Further. hydrothermal experiments of

Koster van Groos cited to support stability f the fracture filling clay

tSCR, page 6.1-20) and backfil1 clay (SCR. page 11.3-38) were not designed

to demonstrate stability. Also, the scenario proposed in the SCR (page

6.1-10) s 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 wateripressure 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 n fractures and the backfill to illite, thereby reducing

the sorptive and swelling capacity of these materials. The stiff considers

that t s premature to conclude otherwise.

These and other uncertainties associated with sorption measurements are

summarized by Apps et al. (1978) and n Appendix T. Until these uncertainties

are characterized and evaluated, little confidence can be placed in the DOE

assertions concerning sorption.

5.3.3 Uncertainties of Long-Term Predictability of Geochemistry I -

The uncertainties involved In the transferability of information derived from

- s shrt-te laboatoryscaleexperiments tthe r edlct_

tors behavior rema1n to be evaluated. ie uay a approprriM-natura aIogs

owaste repo ohy environme n use of geochemical models can provide

important nformation about 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) forI
modeling the isolation of waste n a repository.

The discussion of natural analogs n the SCR (pages 6.5-I to.66-) involves
waste formanalogs; uraniu ore bodies is natural analogs, canister and overpack
analogs, and bckfillanalogs. The dis ssion horverdra A r |

'tionship to the conditions at the BWIP. ur er the SCR (page 6.0-I) statesI t a c ar c erization ofprevaing n situ geochemical conditions and reactions
represents-a natural experiment. This line of reasoning was not urther developed.

a minimum DOEmust address the applicability and relationshlp of the natural
analogs to the WIP environment.

The only field tet discussed in the SCR(page 6.6-1) involved granite, not
basalt; There was no discussion concerning how these results relate to basalt. | /

Until a clear relationship between analogs, laboratory and tield'tests, and
performance assessment models has been presented, little confidence can be -

placed n the DOE assertions concerning long-term predictability of radionuclide
release.- I . t :. :.

5.4 Analses of the Site Characterization Plans / /

The P1R starr supports the general site-cbaracterizatlon approach in te 1,
which consists of (1) calculations based on theoretical considerations, backed
by (2) observations of laboratory and field xperiments, and (3) observa ti

-4f t r hstems. The o1JoLinre grnta U dtli
t1he IiRC staff nterprets these plans and work elements broadly and if OE
fills the accordingly- the site would be adequately characterized. However.
the presentatfon of plans and work elements in SCR.Chapter15 provides nsuffi-
cient detail-ns wich staff mntconfidence whether the nan .

Furher, as discussed by DOE n CR Chapter resolution
ot an Issue by DOE does not ean that tipalcular report will be ssued at
that-tte (SCR. a -I fact the resoWuorg i rssue~ss
o to-be-presented by the until FY87 and FY88 (SCR, page 17.3-1 and Table

1 7-12). The NRC staff does not consider this aspect,of OE's plan to be timely.
The progress of each work element that contributes to the resolution of an
1ssue should be published sufficiently early during site characterization ind
in enough detail to permit the RC staff and other peer reviewers to provide
\~~1zctBi#.l-41mely commentary.

5.4.1 Solub11ity Plans

X,

I k -
. T_

iW ":1-1,

I

DOE proposes to experlientally measure the solubilities of compounds of uranium.
plutonium, americium, and other key radionuclides under conditions anticipated
to occur n the basalt repository (low Eh, high temperature, high radiation
field, and complexing ligands) (SCR H0 Work; Elements W.1.4.A, W.1.10. A,W.1.12.A,
W 2 4 A, W.2.5.1A, W.2.6.A, .2.e.A., .2.11A, W.2.9.0, W.1.11,D, .2.j12.j
W.2.13.D, R.1.18.O, S.1.26.C, ad S.1.38.0.)

Specifically, DOE ntends to

(1) Use computational schemes or numerical codes for preliminary solubility/
speciation work.
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(2) Continue experiments already nitiated on the Interactions between the
waste form, basalt, apd groundwater over the temperature, pressure, and.
Eh-pH conditions expected for the repository.

(3) .. data.supplled b.other laboratories from long-terustatiQ and iwfloYwZ;
:; rate dynamic Teach ests on dsiuTate4dspent fuel and boros1licate gass.

(4) txpeiimintally ldiintify the domlnant radionuclide species n basalt ground-
water, and to evaluate conditions that could lead to possible radionuclide
colloid formation and subsequent particulate transport.

(5) Investigate the possible effects of the radiation field on radionuclide
geochemical behavior.

(6) Couple.the solubility, speciation. and collold data with an uncertainty
analysis to ensure the accurate prediction of radionuclide concentrations
in the basalt groundwater.

The plans for determining solubilities, speciation, and colloid transport are -

not detailed enough for the RC staff to assess whether they are adequate, and
timely. for the following reasons;

^ (1) k-detai1ed descriptiolrot eporimntal and analytical techniques wano t)
Ov provided (HRC Reo -

(2) .Arationale concering the choice of radlonuclide pikes tbe used in the
solubility experiments was not provided. In addition, it'As not clearSV
whether DOE will examine the compounds one at a time-or as agregates.

5) A strategy for determination of the speciation of critical radionucli
was not provided. -. -*, .

(4) A strategy for-determination of the-types of colloids expected to-forw'
(oxides, hydroxides, oxyhydroxides organics) was not provided. ' 

(S) The expected influence of-the radiation field (radlolysis) on radinuclide
behavior at high temperature was not discussed.

S t FILOV _-

w~~o n 4

f2-

(6) The methods of .nsuring compatability between OWIP data and data generated _ I -

t by oter labratorls trying to sulate the n stu conditions-of the
basat rpos~orywere not descrl b ed.

(7) The -methodsof assessment of uncertainties-on existing dataer- date to beY .
obtained were not provided. -_*

The use and limits of stability diagrams. computational chemes, or numerical
codes required to address solubility, specIat10n, and colloidal transport n 1

acompexf!uid flow regime were not-distussed----. _ _ _ 

DOE plans to conduct experiments to determine more precisely the (ambient) redox
conditions present in the basalt groundwater system Including 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 potentiometric methods
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using reversible electrodes, (2) redox ndicator dyes. and (3) measurement of

selected redox couples (e.g., As+/Ass5 ) n groundwater. Post-closure condi-

tions will be extrapolated from experimental data from autoclave tests (elevated.

temperature and pressure) using basalt and/or mineral assemblages and site

^ -groundwater RHO Work.ElementVV.1.5.A)- lt appears that emphasis will be placed A'

on defining Eh-pH controlling mechanisms and the knetics of changes from

oxidizing to reducing conditions.

These plans for better defining redox conditions, 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 s questionable. For example, t seems unlikely that attempts to

make down-hole potentiometric measurements will be successful, or, f such

measurements are obtained, that their credibility and meaning will be estab-

lished unequivocably (JREG/CR-2983). 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 period) conditions, although'not given in uch detil, represent

a reasonable pproach to assess post-closure conditions. The experimental plans

presume that the rate of return to equilibrium conditions (reducing) will be

rapid enough to be detectable in laboratory hydrothermal experiments, and pre-

liminary RHO experiments seem to confirm this. o detailed plans were given

that would address the question of presumed equilibrium between radionuclide

redox couples and the predominant mineral redox couple contralling Eh within

various zones of the repository Predictions of repository performance for

redox-sensitive radionuclides based on the use of mineral couple data will not

be reliable if equilibrium cannot be demonstrated.

The SCR states that certain actinides may form carbonate complexes and that the

effect of complexing ligands has no sidered i m

vided ae 6.4-1.2) owever, the scussinof pertinent plans,

/ such as W.11 and oe not specifically ndicate that a -

R_~~~~~~~~~h St ff has 

dteruined from calculations of actinide complexation based on existing data,

that the solubilities of the limiting solids for U. p. Pu, and Am calculated

by DOE are orders of magnitude less than n cases where carbonate Ions are

considered (Appendix U. Pat 2).

Finally, colloid/particulate formation by groundwater nteraction with the

waste form or dissolution/precipitation phenomena, as well as the transport of

radionuclides as colloids or particulates, Is only superficially treated in the 

SCR. It Is mentioned under RHO Work Element W.1.1O.A (Determine the formation

and stability of complexes and/or colloids over expected repository near-field

and far-field conditions). It is not possible 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 Is not specifically addressed as an ssue

In the SCR. However, the need to develop additional sorption data s dentified

In work elements under RHO Issue W.2.A: Are the geochemical and hydrologic
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Plans to characterize the stratigraphy 
and mineralogy below Grande

. onde DasaltJ.trA omitted from the SCR.

properties of the geologic setting 
(in conjunction with the waste forms) 

suffi-

cient to meet or exceed U.S. 
NRC proposed waste. isolation 

requirements?" and

the utilization of sorption 
data In modeling and analysis 

is treated under RHO

Issue W3.A, 4Testing and Performance 
Confirmation.* Additional sorption

experiments include investigationof Irreversible 
phenomena and the effect of

uultiple'speciatfln. Fteld igration tests may also be 
conducted to confirm

t the distribution coefficients 
and sorption sotherms obtained n the laboratory.

t The plans associated with 
DOE ssues and work elements are 

not detailed enough

for the RC staff to assess with any 
degree of confidence whether 

they are

adequate.

The work elements in the SCR 
appear to cover a large range of possible parameters.

-The expected temperature and 
radiation regime to be experienced 

by backfill, and

the water-exclusion and radionuclide-sorption 
properties needed, are included 

in

RHO Issue W.1.8 (Is a unique 
borehole backfill required?). 

The greatest uncer-

tainty that will impact on 
the likelihood of success 

lies In the area of the

availability of an adequate 
characterization of the waste 

form and load. Spent

fuel elements and glass or 
ceramic waste forms could 

require different backfill

materials because of different 
behavior n the presence of groundwater; 

Also.

the waste load has not been 
determined, and this also 'will 

Influence the backfill

requirements and materials. 
.

The general near-field and 
far-field mineralogy of the 

Columbia River basalts

Is known. However, the mineral distributjons 
within flows have not been 

estab-

*lished. Therefore, the limited additional 
testing ndicated in the SCR does

not appear to be adequate 
to meet the information needs 

tor characterization.

Further. plans to characterize 
the stratigraphy and mineralogy 

below the Grande

Ronde ppear to be omitted. In addition, more information 
s required to fully

characterlze the mineralogy 
of the flow tops and Interbeds 

because.these are

the zones n which groundwater will spend 
most of ts time.

The ssue of near-field mineralogical 
nformation and ts use in the assessment

of radionuclide migration 
data or predictions seems 

adequately identified n the

SCR. but specific experiments 
remain to be identified. The proposed extensive

use of hydrothermal studies 
using the host basalt and groundwater 

sa reasonable

approach but experimental materials 
and conditions must be thoroughly 

evaluated

as to their relevance. For example, where crushed 
basalt may be relevant for

defining backfill chemical reactions, an assemblage 
of secondary minerals Kftvwn

to be major components of 
fracture fillings n the near field and far field 

s

needed to define reactions 
n these zones. Further, the sorption properties 

of

flow top and nterbed materials must be quantitatively 
defined.

Finally, the effect of accelerated 
potassium leaching from basalt 

glass at

elevated temperature on the 
stability of a-bentonite will apparently 

be

examined under RHO Work Element 
W.1.12.A, but it is not mentioned 

specifically.

Determination of solubility/concentration 
information needed for sorption 

work

may require substantial additional 
work (see Section 5.4.1).

5.4.1 Long-Term Predictability 
Plans

Cohfidence n long-term predictions can 
only be enhanced by the corroboration

of analyses of natural analogs, 
laboratory simulations of repository 

systems,

6( j I

~~~~ r~~~~~
C X OIP disagrees with this 1ssue 

and would like further

clarification. It is wliP's opinion that obtaining 
Lls

Information would not significantly 
alter estimates of

repository performance. The objectives of such charac-

Itrization could be met by data 
from petroleum exploration

ells currently being drilled n the vicinity of the

tasco Basin and through geophysical studles. IIWIP feels

11 that it s Important to understand the stratigraphy below

the candidate repository layer but does not feel t s

cost-effective and technically justified to drill wells

~o depts or 10 000 to500ffeeit t sses the very

pstratiraphy. The WIlP would like clarification
from the NRC regarding how extensive an investigation

program they envisi0n.

D

IMore dpJ~A nformation s required to fully characterize the

- a anerogyof the flow tops and interbeds because these are the

zones n which groundwater will spend most of ts time.

C.7 X It Is agreed thi mineralogY albng the flow paths must

be determined. 'Detalled charactcrization to meet 11RC

roncerns would require detailed descriptions of Grande

Ronde and Hlanapum flows and nterbeds n RRL boreholes

and at aaIlable boreholes farther down the syncline in

the presumed direction of grounwater transport. These

descriptions would nclude a detailed vishal estimate

of abundance of secondary minerals, and esiculation,

and detailed measurement of filled fracture widths.

These data would need to be supported by additional

mineral analysis and dentificationf including -ray

diffraion,10 electron nicroprobe. optical microscope,
acd electron microscope analysis. Clarification and

further discussion between NRC and awIP is needed n

ordef to-ascertain what level of detail and what
methodologies are needed- to dequately characterize flow

tops and Interbeds. The Bwil believes that adequate

characterization~ for performance assesimelit could be

accomplished with lesser detail than implied by the

IDSCA. Specifically, examination of selected boreholes

and strata with focus on thl- candidate horizons should

achieve the desired end.

F? Sufficient sorption date Including solid phase chaeracterditaton

areenotlAvailable for fowtops 
adwinterbedswer rud

;A X Te M; IP his been conductinq sorption experignents
ciia lmitd nmbe offlowtop materials' Available data

will be incorporated nto the SCP. Detailed plans

fqr evaluating radionuclide sorptinn bhivior will
Ibd referenced n the SCP.
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flira Inforwation s required pertaining to mineral distribhtlons
within flows, particularly the flowtop and nterbeds n order to
adequately assess radlonuclide migration data (sorption/solubillty)
and mineral stability In the near feld.

A The UIP will ncorporate available data related to
mineral dstribtlton n the basalt flows n he
SCP. Available data related to mineral stability
h the near field (including backfill materials)
also w1Il be summarized In the scr. Plans for the
near field mineral stability nvestigation will be
Included n the harrier tiaterials Test Plan and
referenced n the SCP.



or additional tests 
and experiments 

that tend to validate 
the gochemtcal

assessment models.

DOE gives no specific 
plans for analog 

research beyond 
stating: Determine

: .'wbat natural analogs 
of waste package.components 

can be used to verity 
the ;

compatibility 'f 
the waste package 

with the repository 
environment' (RHO 

Work

,Element:W.3.4.A), 
and "Determine suitability 

of using nonradloactive 
chemical

analogs oi actual waste 
forms in the hydrothermal 

testing program' 
(R110 Work

Element W.3.7). 
The expectation 

of using metal artifacts. 
nickel-iron meteorites-

and basalt-iron deposits 
is expressed. However, no discussion 

Is provided to

demonstrate how 
the environments 

of these analogs 
are related to WIP.

It is not clear 
what kind of feld 

tests are planned 
beyond the general

statement of RHO 
Work Element .3.6, 'Determine 

and conduct field, 
engineering.

ahd n situ testing as 
may be appropriate 

to meet design needs... 
and proposed

performance requirements." 
Therefore, the plans 

associated with 
these DOE work

elements are not 
detailed enough 

for the RC staff to assess 
with any degree 

of

confidence whether they are adequate to carry out the determinations, when the

eade,-and how 
the results will be used.

SCR Chapter 12 summarizes transport models to be used n assessing lonmrterm

performance. However, it does not specify how various geochemical data will

be nput to the codes, 
nor does it specify whether 

sensitivi tv analYse, will

'be performe4-and 
utilized n the data-gathering 

program of assessment 
models.

In general, planned 
tests, experiments, 

and calculations 
to be conducted 

during

site characterization 
should be described 

In detail and made 
available to the

HOC. Th relationship of 
the planned tests 

and:experiments 
to Information

presented in the 
SCR and to the unresolved 

OE Issues should 
be clearly stated.

The quality assurance 
program to be applied 

to data collection 
during site

characterization 
should also be described. 

A schedule for completion 
of the

tasks showing how 
work-will be completed 

n time to support 
construction

authorization should 
also be made available. 

Reporting of issue 
resolution

should not be put oft unti1FY87/BB 1f 
particular issue 

has been. resolved

before that time. 
Work element progress 

and results should 
be made available

for RC and other peer 
review.-

for each test or experiment, the necessary testing and instrumentation 
should

be described. The description should nclude the testing method and testing

apparatus, data 
collection systems, 

methods of analysis 
and reduction of 

data,

and the applicability 
and limitations 

of the testing and 
Instrumentation 

n

acquiring the necessary 
information. For each test or experiment requiring

short-term or long-term 
monitoring, the monitoring 

goal and technique(s) 
should

be described. The description 
should Include specifications 

for the monitoring

system, the instrumentation 
and data collection 

systems, the methods 
of analysis

and reduction of 
data, and the applicability 

and limitations of 
the monitoring

system n acquiring the 
necessary nformation. A suggested format 

for descrip-

tion of planned 
tests and experiments 

IS provided n RC Regulatory Guide 
(R)

4.17.
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Finally. the use of geochemical data for characterizing radionuclide transport

relies on demonstrated accuracy, precisionand reproducibility of the data.

Given the requirement for data of high quality, there s a peed for interlabor-

atory comparisons oresearch results to demonstrate reproducibility. In this

regard. results and procedures should be accurately reported and widely circu-. 

lated to increase peer eview. . ; -

5.5.1 Summary:of Solubility Determinations

Based on its review of the data and plans outlined in the SCR. the HRC staff

concludes that the following concprns regarding solubility determination should

be addressed if DOE ntends to consider solubility a factor n meeting

radionuclide release criteria:

(1) There is a need to acquire more relevant radionuclide solubility data.

especially within the actinide series. The NRC staff believes that solu-

bility determinations (steady-state condition) should be approached from

both oversaturation and undersaturation.

(2) 'The'rellabilityof-the thermodynamic data used In geochemical modeling

must be established, especially for the high-temperature conditions

expected in the repository. Because repository-condittons will be changing

through time and space;-the prudent approach includes measurement of miss-

Ing thermodynamic constants, using numerical models to determine solubility

under the whole range of possible cditions, and experimentally verifying

thermodynamicphase boundaries pertinent to solubility relationships.

(3) Because solubilities are n general a function of temperature, efforts

should be directed towar4gieasurements of solubilities as a function of

t"erature for critically Important solid phases and aqueous-species.

I

The IIAC staff believes that solubility determinations (steady.

state condition) sould he approached from both oversaturation
and under saturation.

C I There are serious questions concerning the
feasibility of approaching solution equilibritme
from mdersaturation. lhe time necessary to achieve
equilibrium may be unrealistically long.

The reliability of the thermodyahmic data sed n geochemical
modeling must be estahlished.;.Because repository conditions W111

be changing through time nd spAce, the prudent approach ncludest

measurement of missing thermodynamic constants, using numerical I
models to determine solubility under the whole range of possibale

conditions, and experimentally verifying thermodynamic phase
boundaries pertinent to.solubility relationships.

0 X It s unrealistic to expect the fifliP to
verify the reliability of thermodynamic dala and
measuire missing thermodynamic constants

... especially for the high-temperature conditlons
expected n the repository.' The (BlIP recoputends
that solubility 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 tenno-
dynamic dateand examination of consistency of

results as key experimental paramieters (e.g
temperature, radiation f1eld) are systematically
varied. Tiese data will serve as direct inputs
Into geochemical models, rather than relying on
extrapolation of a thermodynamic data base ant
indirect computational prediction of solubility
behavior. The direct, site-specific test approach
of the DWiP safeguards the geochemical modeling
effort in cases where steady-state rather tan true
solubility conditions may be limiting radionucilde
concentrations.

(4) The formation of colloids and their nfluence on migration In groundwater

are poorly understood. Determinations are needed on the nature, radio-

nuclide content, and migration properties of colloidal forms produced

through degradation of proposed high-level waste forms. In addition, the

nature, concentrationsi:particle size distribution, and migration properties

of naturally occurring colloidal Material suspended in the subsurface

waters should be evaluated. 

K
I

(5) Identification 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. El

(7) The kinetics by which repository conditions (especially redox conditionsj

will return to their original state or evolve to new states imposed by

repository construction and waste eplacem'ent' must be confirmed.

(8) It mut be con~irmed that key radlenuelide redox couples (e.g., Tc7t/Tc4 .)

ill be reactive (approach equilibriumt) under conditions present In the. N
Iecause slubiltties are in general a function of temperatture,
efforts should be directed toward measurements of solubilities as
a function of temperature for critically important solid phases
and aqueous species.

A Preliminary plans have been made to determine
solubilities of some key radionuclides at elevated
temperatures (>lOOC) beginning In FY 1904. lihey %ifI

be sumarized In the Scr.
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repository. The radionuclides ay ether react readily with the redor
controlling mineral couples, or they may react with an. intermediate couple
that 15 n equlliru wth the control!1ng-eouple. falure of a rad10- 
nuclide to. come to equilibrium may nvalidate predictions of repository
performance. . .

5 5 2 Summary. of Sorptfon Deteripatfons. 

Rased 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 long as DOE intends to consider sorption a factor n eeting
radionuclide release criteria:

) (1) the chemistry of the leachete moving ,from the waste package must be
| characterized. This requires that many engineered system parameters and.S I cmponents be defined. These nclude waste-form chemistry and load, .

chemistry of any overpack materials, and chemistry of backfill components./ These data are required so that the radionuclfde species that might be
released from the waste package for the anticipated thermal and radiation
conditions can be established.

(2) Additional.-experiments that bound expected repository conditions will be
necessary to define radionuclide retardation n the near field and far
field. Materials for sorption detegminations should nclude backfill
materials. altered basalt, fracture filling minerals, flow top, and Interbed
materials along the flow path.

(3) Isotheres are the minimum acceptable approach for quantitative analyses:of
sorption. The use of constant Kds is acceptable only f sotherm determi-
nation hows that the ratio between the radionuclide n solution and the
radionuclide sorbed Is constant.

(4) Reversfbility of sorption reactions must be addressed.

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

YPS

(6) The effects on speciation 4f critical radionuclides on sorption ust be
clarified.- 

(7) Collofdal transport.must be addressed.

5 5a wmary of Long-Ter Predictability of Geochemistry

Based on Its review of the data and plans outlined in the SCR, the.NRC staff
concludes that the following concerns regarding geochemical stability should be
aldressed: ,/-\ - ,\\ . I

(1 Understanding\the causes and atfects of diverse naturaiy ocurr ng
\radioactive prqcessesthat are ' levan to assessing ng-tqr repository

performance shoyld focus on appl'i% \lons specIfAc to OWIP. 

-S-1S
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I
(2) Emphasis should be given to forminq afconnection between 

natyral occurrences

I of radionuclide migration, site-specific repository conditions, field

experiments, and laboratory experiments. This connection is necessary to.

establish a basis for extrapolating the 
results of laboratory analyses and

- short-term field experiments tor the assessment 
of the performance of 4.

! repository over long time periods. Establishing such an upderstanding

would assist n validation of numerical models and 
the rendering. of license

assessments.

K.
_ :
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COMMENT CODES IN NRC SCA APPENDIX B

1.

2.

3.

4.

5'..

6.

7.

8.

9.

10.

11.

Incorrect statement

Hot 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.

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

3
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ased on solubilityI the aximum possible release rates for all the
radionuclides considered will b below the RC 10-' proposed release rate
criterion (NRC, 1981) and the draft CUeuletivs release criterion (EPA,

.1

this assertion could oean that deq rforoance_ I icnsured by on favorable-
geoacheical condition at the site.

The significance of the comparison of solubilities of actinide compounds
with maximum permissible concentration Is unclear because, for the purposes
of licensing a high-level waste repository, the final published rules by
NRC (10 CFR Part 60) and EPA (40 CR Part 191) will apply. Furthermore,
the calculation of the ratios of radionuclide solubility/maximum permissi
concentration MPC) presented In SCR Figure 6-15 (page 64-4) are nncon-
servative because they make use of uncorrected PC data and the solubi11
values do not account for contributions by all Important aqueous species
especially carbonate. For example, the RC staff made estimates of the
adjusted PC-oon the basis of the-new International Commission on Radia
Protection (CRP-30 data, 1979). In every case, the adjusted values ar
core restrictive by about 1 to 2 orders of magnitude. Thus, this adjGl
will raise he talubility PC ratio in SCR Fgure 6-5dhyLJ1t^. 'ard~r I
magnitudJ Therefore, th NPC values In SCI Flgure 6-15 are too high
(Appendix U Part 1). _ |
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Unti1-the uncertainties essociated with the above parameters are significantly
reduced, 1ittle confidence can be placed n the preliminary DOE quantitative

assessment that solub111ties of certain radionuclide species have been boudded
sufficiently to demonstrate satisfaction of the proposed EPA standard for those
nuclides. 

.Theplans for determining solubiltties, sperlation, and collold transport are
not detailed enough for the NRC staff to assess whether they are adequate, and
timely, for the following reasons:

The methods of ensuring-compatability between WIP data and data generated

I-f by other laboratories trying to simulate the n situ conditlonr of the
basalt repository were not described.

The use and limits of stability diagrams compititToTna schemei. or numerical

a required to ddress solubility. peciation, and colloidal transporln
[t ¢ a complex luid flow regime were not dscussed..
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WoX ~rU- rvm:~lb t~iDDFuntl F87 nd fY88 (SCR, page 17.3-1 nd Tble
l71' he NRC staffdoes not consider this spectlof OE's plan to be tmely.

The progress of each work element tt contributes to the rsolution of n
Issue should be published sufficiently early during ste haractcrization Ad
In nough detail to permit the RC staff nd ther pear rviewers to provide

ometary.

M_) The ethods o euring-compat b111ty between WIP dta nd dt eeae
by other laboratories trying to smulate the n situ eendit10ns of the 
basalt repositMr were not described.__ 
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SCR Chapter 12 sumarzes transport models to be used In assessing long-term
performance. However, t does not specify how various geochemical data will
be Input to the codes, nor does it specify whether senst vitv anal is, will
be performed and utilized In the datA-gatbering prdgriRofassessm`ent odels.
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ta aRC9 anrprated the SR correctly, th ac

(1) calculations based n theoretical considarations

{a) expaimsant1 cnfirua1 n of the theorwtical estimates

(3) observations of natural systems that can be used to support extrapolation

of experimental results to repository scale and time frame.

Th certinties nvolved the transferability of foatodei dfomI
short-term laboratory-scale experiments tonte rdic t i -erive rom
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it - Agree
i = Iequires Further Clarification
It = Disagree
A = rograninatic Impact

DISPOSITIONS AND RESPONSES TO SPECIFIC
(FROM APPENDICES AND C OF THE

CHAPTER 10

NRC COMMENTS
DSCA)

t

hilc I"M
i IItE1CE

Sec. 10.0
) . 10.0-1
Para- 2

Sec. 10.2.2
P. 10.2-5
Para. 4

Dw P
DISPOSITIONNRC STATEMENT OF ITEM OwII COMENTS

4 I a

"In the conceptual design, the deeper and more widely ... using
the deeper of the candidate flows, ... schedule improvement, and
less technologic risk.73, 4--"There is no mention of retrievability
and barely of containment or isolation. It is suggested that a
less deep location would be covered by a deeper location design
without even mentioning the containment function."

A

A

We agree that the design impacts of alternative
candidate basalt flows are inadequately covered.
Additional paragraphs on this subject, ncluding
mention of retrievability impacts, will be provided in
Sections 10.3 and 10.4 of the SCP; based on information
recently developed in support of the horizon selection
study. The sentences on this subject in the intro-
duction to Chapter 10 (page 10.0-1) will be rewritten
to be fully supported by the additional information.

We 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.

A en4. will be added to this araoraDh
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.

'if
"After the borehole is 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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i Agree
I r. Requires Further Clarification
1i -- Disagree

-s Prograimiatic Impact
DISPOSITONS AND RESPONSES TO SPECIFIC NRC COMMENTS

(FROM APPENDICES AND C OF THE SCA)
CHAPTER 10

I. t

I ,,: ,I..

I1 .1 .
I TERM

PENICE
Ow P

DISPOSITIONNRC STATEMENT OF ITEM nOl11 CM14ENTS
.. _.I . . . . . i 

12) I Sec. 10.3.6
P. 10.3-4
Para. 4

Sec. 10.4.1
P. 10.4-4
Para. 4

Sec. 10.4.2
P. 10.4-6
Fig. 10-11

"The conceptual design s based ... of about 58°C. Location of
... use of smaller, shorter shafts./4--NWil location of the
repository in the Sentinel Bluffs which is about 200 feet above
the Uitanum make that much difference in the heat and hence
the ventilation? The difference will only amount to about 5"
to 100F in rock temperature."

This panel will ... the retrieval period."/6,8--"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."

Figure 10-11/14 --"Why 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."

A This paragraph will be rewritten to
explain that the rock temperature difference of
12°F between the Ihntanum 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.
Additional description will be provided based on
information developed as part of the horizon selection
study.

This paragraph, and the list 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 perfqrmance confinnatin tets as defined
in 10 CFR 60. *Tk4 12;o .se 4amj cda -.

The apparent conflict in tunnel shapes between
emplacement rooms and back-reaming access drifts
will be eliminated by additional explanation n
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.

A
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A Agree
C a fequtres rirtiber Clarification
1= Disagree
X = Progrannatic Impact

DISPOSITIONS AD RESPONSES TO SPECIFIC NRC COMMENTS
(FROMK APPENDICES AND C OF TE SCA)

CHAPTER 10
. . .-- I i 
I111(. 11IC
III I I IVCE, ARC STATEMENT OF ITEM

wl P
DISPOSITION OWIP COMMENTS

_ - I w I 
Sec. 10.5
P. 10.5-1
Para. 

The conceptual design ... stress ratio. Current test data ;,.
of 200 to 220 megapascals."/3 -- "A rock stress f 186 Pa
together with a rock strength of 200 Pa provides a safety factor
of only 1.00. ow is this justified? Has consideration been given
to the fact that the fractured zone may have a considerably smaller
strength than 2 ItPa, and a rock stress lower than 186 IfA."

A Future evaluations of rock mass strength will not be
determined from a single strength value, but from a
failure envelope which will be expressed in terms of
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
tn 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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A - Aree
- equires Further Clarification

I - isagree
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CHAPTER 10

I rELI. 1WIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION OWIP COMMENTS

Sec. 10.5
p. 10.5-1
Pard. 1

Sec. 10.5
p. 10.5-1
Para. 5

Sec. 10.5
p. 10.5-2
Table 10-4

Sec. 10.5.1
p. 10.5-3
Para. 3

Sec. 10.5.1
p. 10.5-3
Para. 4

"The conceptual design ... stress ratio. Current test data
of 200 to 220 megapascals."/ 7 --"Design strength value is
extremely high, in light of the very large standard deviation on
strengths given in Tables 4.2(a) and (b), as discussed in the first
paragraph of Section 4.1.3.

"Time dependent near field phenomena, such as ... and more detailed
stress analyses."/3, 8 --"Does not address retrievability, and
barely containment.

Table 10-4. /14 --"Rock maximum design temperature is.shown to be
5000C rather 3000C shown in Table 10.5. "

"When the horizontal-to-vertical ... at the repository horizon.*
7 --"The assumed maximum horizontal stress of 60 MPa is signifi-
cantly less than several measureX W values in Table 4.11.

"Using the chosen orientation, ... before any decay of heat from
emplaced waste is released into the rock"/10 -- 'The assumption
of uniform stress around the emplacement room perimeter assumes
strictly elastic analysis and doesn't account for blast damage
zone which weakens the rock. "

A

A

A

A

A

65

Laboratory procedure for characterization of intact
uniaxial and triaxial test specimens has been improved.
Available site specific data for candidate horizons shows
better statistical behavior. In particularlestimated
strength values for intact mtanum basalt have increased
and they show less statistical spread. See also response
to item 10.5-1 above.

Stress analysis considerations relative to retrievability
and containment will be discussed in Section 10.5 of the
SCP. This will be coordinated with discussions in Section
10.7-3 for retrievability and Chapter 12 for containment.

Consistent values of the basalt maximum design temperature
limit will be included in Tables 10-4 and 10-5.of the SCP.

Data in Table 4.11 became available after the architect
engineer had completed the design analysis. Future
designs will use the best estimates of in situ stress
available, with added conservatism as appropriate at the
time the designs are accomplished.

Existing BWIP plans to evaluate the extent of the blast
damage zone are discussed in Section 14.3.1 of the SCR,
Work Element R.17.D. See also the first comment under
NRC Item Reference 10.5-1, above.

... .:.. .. .
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CHAPTER 10

.
I LMDWIP

JIEfUREHCE STATEMENT OF ITEM - COMMENTS CODE/REM4ARKS DISPOSITION IIWIP COMMENTS

Sec. 10.5.1
). 10.5-5
Para. 2

Sec. 10.5.
p. 10.5-9
Para. 4

Sec. 10.5.
p. 10.5-9
Para. 4

Sec. 10.5.3
p. 10.5-9
Para. 5

Sec. 10.5.3
p. 10.5-9
Para. 5

Sec. 10.5.4
p. 10.5-9
Para. 7

.Further, the placement room ... decay heat is released."/4 -- The
argument for changing the room width to maintain a uniform stress is
a highly debatable one. Simplistic elastic analysis might be
acceptable for conceptual stability estimates, but is totally
inadequate to guide final shape decisions.

"The consequence of nominal ... along rock Joints."/ 3 -- It is of
serious concern that not even a very simple estimate was made of
the behavior (slip-no slip analysis) of the Joints intersecting
the opening.

"The consequence of .. along rock Joints."/ 4 -Any justification
for claiming that the motions along joints will be minor? 

ISee first comment under NRC Item Reference 10.5-1 above.

(7
"The proposed rock support
the grouted bolts react to

... potential rock motion."/ 3 --*How will
the elevated temperature? 

Same as first comment under 10.5-1 above. The existing
BHIPplans wil 1 be expanded to include additional detail
relative to joint behavior.

Same as first comment under 10-5.1 above. The existing
BWIP plans willibe expanded to include additional detail
relative to joint behavior and redistribution.

A preliminary assessment of the effeitt of evaluated tem-
perature on roof support components (rockbolts) will be
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.

Plans for assessing roof support requirements will be
included in Section 14.3.1 of the SCP.

This statement is incorrect and will be revised in
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.

I

"The proposed rock support ... potential rock motion."/ 10 -- hock
support needs careful study. If the strong basalt can't handle the
load, support may not help."

"Based on analyses ... in a homogeneous mass. On the other hand ...
above the repository."/ 5 - The comment on thermal stress and
cracking appears inappropriate for conservative design."
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CHAPTER 10

14 . . BWIP
REFERECE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION IIWIP COMMENTS

Sec. 10.6.9
p. 10.6-2
Para. 6

"After a heading has ... behind the face advance."/ 3 --"Implies
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
should be considered since it has direct implications for con-
tainment. "

A Delayed roof support (rock bolts installed a short dis-
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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.-.�- 1. 1 I I

Sec. 10.7.2
P. 10.7-2

Pa ra . 1

Sec. 10.7.2
I). 10.7-2
Para. 1

Sec. 10.7.3
P. 10.7-3

Para. 7

Sec. 10.7
P. 10.7-3

Pira. 1

zThis sequence continues ... height of the room'/l --"The filling
sequence appears to ndicate room heights greater than 10 ft."

"To achieve maximum ... next lift is started.73 --"Decause back-
fill will be moistened when emplaced, this moisture may turn
into high pressure steam that will hamper retrieval. This
needs to be discussed."

"Prior to retrieval ... to approximately 2P C.74 --"The
cooling rates assumed seem very optimistic."

Retrieval shall be ... safety performance objectives.73 --
"Retrieval as discussed is full retrieval which would termi-
nate use of the repository. What about local retrieval due
to geologic unsuitability of one room or panel which doesn't
affect the suitability of the repository overall?"

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 rewriting this
paragraph for consistency with the final
CSDD. Moistening the backfill during emplacement Is
no longer intended, but not for the reason identified
in the comment. Moisture conversion to steam Viould
not hamper retrieval because room backfilling will
not be performed until the retrievability period for
that room has been decreed to be over.

We 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 include
the possibility of waste retrieval from only one room
or panel due to localized geologic unsuitability.
However, it will also be pointed out that such a
condition would more likely be recognized prior to
waste emplacement, and that a decision not to'eniplace
waste in such an area would obviate future retrieval.

4y
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Sec. 10.7.3
p. 10.7-3
Bira. 3

Sec. 10.7.3
P. 10.7-4
Fig. 10.14

NRC STATEMENT OF ITEM
1W!IP

DiSPOSITIOII
I I

W IP COMMENTS

"Fhe approach that will be followed to resolve ... in the
decision flow chart (Fig. 10-14). The requirement for the
proposed lOCFR 60 ... has an impact on when backfill will be
placed."3 --"Potential retrievability difficulties, including
overcoring of leaking canisters in horizontal storage holes,
and the cooling of backfill should be carefully considered."

A

AFigure 10-14./3
place."

--"It is not clear when backfilling will take

The comment will be resolved by clarifying in Section
10.7-3 of the SCP, that the design philosophy of deferred
backfilling (i.e., until after the retrievability
period) applies to canister emplacement holes as well
as to rooms and shafts. Thus, the retrievability
difficulties recognized by the commenter merit only
brief mention as justification for this design
philosophy.

Figure 10-14 will be redrawn for the SCP and its suppor-
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
testing can be performed in the experimental panel.

CAe4c t f0t1des &'W- 1 2,

% e h'4 4bo /,' w , Yg d 1t/ 4 P ?
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Sec. 10.8
p. 10.8-3
Para. 4

Sec. 10.8.1
P. 10.8-5
Para. 

Sec. 10.8.1
p. 10.8-6
Fig. 10-17
Fig. 10-18

I . �

1RC STATEMENT OF ITEM
OWIP

DISPOSITION 01llP C*ntEITS
I I I

"The effect of the disturbed .... sensitivity analysis. The
results ofzthese studies ... affected by disturbance is
required. /3 --"Very vague and noncommittal. Are large-scale
field tests optional?"

"These materials will be tested ... at the repository horizon.
Emplacement techniques ... as needed. "/3 --"Where will the
referenced shaft seal be demonstrated? Prior to LA?"

Figures 10-17 and 10-18. /3,4 --"What is the basis of design?
Mortar jointed basalt blocks are not justified anywhere. Seal
length should be based on joint patterns and conductivity,
i.e., on risk of bypass flow."

4!e

Statements will be added to the informa ion presented
in the SCR, page 10.8-3, Section 10.8, to reflect
the following; Due to inherent difficulty
in the analysisboth of the extent and nature of
rock mass disturbance and of changes in permeability
associated with this disturbance, acgurate character-
ization 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.

Current plans do not include shaft seal demonstration
prior to construction license application. howiever, the
overall seal field testing program is being reevaluated
to determine the extent of shaft seal testing to be
done to support the LA.

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
radlonuclide isolation are based on estimated hydrau-
lic conductivities of seal, disturbed rock zone, and
undisturbed host rock materials.

a0
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- .1 . ___

Sec. 11.2.1
p. 11.2-7
pilr.. 3

Sec. 11.2.5
I. 11.2-10
Para. 6

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
p. 11.3-1
para. 2

Sec. 11.2.1
p. 11.2-4
ParA. 2

'The site conditions have eliminated the need for a buffer and
overpack by providing an environment thdt canister corrosion..."/4.

"This (sic) groundwater, p, and'extremely anoxic condition simulate
conditions expected in a repository in basalt following decom-
missioning and a return to conditions controlled by the geology."/
1, 4, 6

"MateriAls...have been identified...for chemically modifying the
groundwater..."/2 4 15 -- "See page 11.2-1, 1st paragraph which
essentially says waste package has not been designed."

":..backfill materials and additives have been selected..."/2 3,
4 6

All/4, S 6,9 10

"Preliminary estimates of long-lived radionuclide solubilities
indicate that this assessment (sic) could reduce the design
constraints on the waste package..."/3i 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

A Additiondl
to support

inforomtion will be included in Section 11.2
this statement.

A The text on pdge 11.2-10, will be revised tu reflect
the results of current testing. Continued testing
will treat the nvironmental conditions .s varidbles
to achieve range of conditions.

No action is required, since the next sentence of he
paragraph states that required use of these materials
is yet to be determined. Item 11.2-12 and 11.24-10 are
not in conflict. O u6 mLie L& t l t

The appropriate reference for the backfill material
development nd selection process will be added.

'The text of Section 11.2-6 will be revised to current
design nd development effort. Details of nmterials
can be found in Section W5.1 of the Barrier Materials
CTest Plan which will be referenced in the SCP.

Ct a & -6AV'J cov ct-i4 h
'Sentence A 11 be revised to indicate that preliminary
estimates are not based upon d well-developed data bse,
testing techniques and analysis methods.

IA

A

A Paragraph will be revised to clarify tha preliminary
nature of te analyses leading to these assertioims.
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Sec. 11.3.2
p. 11.3-3
Pura. 3

Sec. 11.3.2
p. 11.3-4

Sec. .3.2
p. 11.3-20
Para. 7

Sec. 11.3.2
p. 11.3-20
Para. 4

Sec. 11.3.2
p. 11.3-30
para. 1

Sec. 11.3.2
p. 11.3-37
Para. 3

Sec. 11.3.3
p. 11.3-38
Para. 1

Sec. 11.4.1
p. 11.4-1
Para. 2

Sec. 11.4.1
p. 11.4-6
Para. 2

As will be discussed in Section 11.4,...be uranite (UO ./5, 10 --
"It has never been properly demonstrated that the QFM uffer control
Eh."

All including Figure 11-7./3, 9, 10 -- "Accordingly to Figure 11-17
the M buffer doesn't affect the solubility until)3000C, which is
higher than temperature will be at thermal peak."

A

A

AThe strategy for testing...scientific practices./4

A series of experiments...disposal of nuclear waste./3, 4, 1

This suggests that nterlayer water...potential backfill alteration.,
10, 16

The continued application...waste package final designs./3, 21 --

"This is an extensive program that deserves elaboration."

Important conclusions drawn...disturbed zone of the repository./5,
9, 10, 15.

The composition of the Grande Ronde Basalt...and HCO0./5, 14, 16 --

"Previously the groundwater was claimed to have low F- concentration.

Irreversible loss of water4.. (Deer, et al., 1967)/10 -- "wha% hen
F- is present?"

Paragraph will be revised to emphdsize the erm"...over-
simplified..."

This page of the SCR will be revised to emphasize the un-
certainties of te test techniques and clarify te signifi-
cance of Figure 11-7 to prevent the reader from drawing
unfoundel. conclusions.
Sentence will oe deleted.

Coninent could not be found.

The WIP will add clarification to the reasoning ;
supporting the statement.

Cross reference will ie mde to Chdpter 15 of Lhe SCR,
where the pIdns for testing will e updated to yiela
greater detail.

The word "conclusions" will oe replaced by "inferences."

A

A

A

if.P

C

We cannot find the conflicting stement.
will be corrected.

If found, it

a

Fluoride has no relevance to the rreversible loss of 
water. Cormient difficult to interpret.
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Sec. 11.4.1
I,. 11.4-7
Par.t. 2

Sec. 
p. 11
Para.

1.4.1
.4-7
3

The high pH values...(R0auskopf, 1979)./3 -- "Carbonates are claimec
to be important but there is no further discussion of them."

Equation (-2)./lO -- "The reference title implies p is a
result of 4S104 dissociation only."

The Hanford groundwater...dissociation of silicic acid./IO, 14 --
"Previously stated that carbonates were also important."

A The revised text will clarify. the reason carbonate
influence on pl is not discussed extensively. There
was no mention of the importance of carbonates.

No reference ws used for Equation (11-2). Text will
be revised to clarify that the equation is entirely
hypothetical, to prevent the reader from lilisinterpretiny
the reference titles.

XSee Item 11.4-7, paragraph 2.Sec. .4.1
1. 11.4-7
Para. 5

Se&. 11.4rX

Sec. 11.4
p. 11.4-8
Para. 4

Sec. 1.4.1
p. 11.4-9
Para. 

Sec. 11.4.1
p. 11.4-9
para. 3

Sec. 11.4.1
p. 11.4-10

Sec. 11.4
p. 11.4-12
Para. 1

A

Eq ions 1.4) a 1 /"Eq ~~~~~~~~~~~~~~~e i ce.'

'1

Precipitation and hydrolysis... steady-state value./lO, 16

For instance, pH depress-ion...200C using seawater./l6 '

Barnes and Sheetz (1979)./16 -- "Improper reference."

Equation (11-6)/16.

... (Fig. 11-25 and 11-26). ...ratios are low./10 --"What about car-
bonates.S

* A

D

A

A

A

The revised text will clarify that the conclusion
usual interpretation of the observed pH behavior.
reference cited presents that interpretation, and
be an adequate example.

is the,"
The 

should

This discussion relates to Figure 11-24, which contdins
reference on the curves; those for basalt will be added.

Reference will be deleted.

Equation 2.6 will be referenced.

See Item 11.4-7, paragraph 2
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SC. 11.1.1
p. 11.1-4
par-1. 5

Sec. 11.1.1
p. 11.1-13
par.a. 3

Sec. 11.2.1
p. 11.2-4
parr. 3

Sec. 11.2.2
p. 11.2-7
Para. 3

Sec. 11.2.5
p. 11.2-10
Para. 6

Sec. 11.4.1
p. 11.4-16
Fara. 3

Sec. 11.4.1
p. 11.4-14
Parlr. 2

Sec. 11.4.3
p. 11.4-21
para. 

Sec. 11.6
p. 11.6-5
Pai. 1

...include the THOREX wastes...metric ton of heavy.metal./16.

...fins 6.4 millimeters thick (Mendel, et al., 1977)./14 -- "Figure
11-1 says 2.4 millimeters."

Preliminary results of heat transfer...waste package for basalt./
St 10, 16 -- "The groundwater may be relatively benign, but 1000
years is a long time. Analysis demonstrating this seems necessary."

The p2rgrd s s If suppositions regardiug
possible waste streams. As such, citirg d reference
is not considered necessary.

Figure 11-1 will be corrected to 6.4 millimeters.A

A

AThe site conditions have eliminAted...period of time (Anderson,
1982)./5 -- "This conclusion about eliminating both buffer and
overpack seems premature. It is not clear that backfill will be
eliminated lso, but this was implied in previous statement of il

Additional
to support

Additional
to support

Additional
to support

information will
this statement.

information will
this statement.

information will
this statement.

be included in Section 11.2

be included in Section 11.2

tem. '.

This groundwater, pft...controlled by the geology./4.

The reducing conditions...radiolysis of water./4, l

A be included inSection l.e

Pardgraphs 2 and 3 will be reorganized to place the
reference at te proper place.

The equations for ...(Robie, et al., 1978)./16 -- 'This
is not the correct one."

Assuming that at elevated...100C to 300OC/16 -- "Boric
sociation could be problem at pH's as low as 6.2 (Herm,

reference

acid dis-
1977)."

A The revised text will be corrected to show that
from correct references.

data camie
./

1 I

U21t~tt 00-
The conwAjt i dtVielevan01ncethfys
ac wa te fu'gnfl*1lnotabRdi
afte cbreach-4f the c wall -4

,F, _ ,

Under geologic control...varying with temperature./4 -- "That low
an Eh has not been established for the unperturbed target horizon."

A
_ - /' P G 

The revised text will be clarified to show that analysis
of available data indicate the value cited.
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CHAPTER 12
-- a I $

111.14
HI k R1:HtCE

Sec. 12.1
p. 12.1-1
Para. 1 C

Sec. 12.1
p. 12.1-1
Para. 1

Sec. 12.1
p. 12.1- 
Para. I

Sec. 12.1.2
p. 12.1-2
Para. I

Sec. 12.1.3
P. 12.1-3#
Para. 4

6WIP
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS SWIP COMMENTS

I I *t I

The SCR states that preemplacement groundwater travel times near
the repository must be sufficient to meet.NRC criteria. /8 --
"10 CFR 60 states that travel times are evaluated from the disturbed
zone to the accessible environment - wording should conform."

The SCR states that travel times will be evaluated under antici-
pated geologic conditions and postulated disruptive conditions. /8 --
"10 CFR 60 requires analysis of preemplacement travel times."

The SCR states that the current technical criteria proposed by
the NRC is a minimum groundwater transit time of 1,000 years. /8 --
"10 CFR 60 states that the travel time shall be at least 1,000 years
or such other travel time as may be approved or specified by the
Commission."

A

A

is D
see (9

A

A

A

The July 1981 wording of 10 CFR 60 will be used.

The passage will be rewritten to conform to the comment.

In the 7/81 published version
"such other" provision is not

of 10 CFR 60, the
included.

The SCR states that any potential release will be controlled by the
engineered barriers in the underground facility and the primary
geologic barrier. /8 -- 10 CFR 60 states that the release rate
shall be evaluated at the border of the engineered barriers."

The SCR states that proof of compliance
depends on the reliability of numerical
performance. /15 -- "The analysis will
studies and expert Judgment."

with the technical criteria
models to predict system
also depend on empirical

The distinction between "release at source" and "release
into accessible environment" will be clarified to avoid
misunderstandings.

A clarification will be incorporated in the SCP.

The statement will be modified to be more precise.Sec. 12.1.
p. 12.1-3
Para. 4

3 The SCR states that the modeling effort will give a reasonable
expectation of compliance with the EPA draft regulations. /1 --
"Compliance with the EPA standard and 10 CFR 60 is required. Any
determinations on reasonable expectations will be made by the
licensing agencies."
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-I I ~~~~~~~~~~~~~~~~~~~~~_~i I

Sec. 12.2
P. 12.2-1

OS 2

Sec. 12.2.1
p. 12.2I2
Para. 2)

Sec. 12.2.1
p. 12.2-2
Para. 2

Sec. 12.2.1

Para., >,:

Sec. 12.2.1
p. 12.2-4
Para. 4

Sec. 12,.1
P. 12. (
Para.

The SCR states that the major stages of a long-term performance
analysis are identification of release modes and prediction of
consequences. /18 -- "The performance analysis will also require
determination of the probability of each release scenario."

The SCR states that the principal applications of long-term per-
formance analysis are twofold: to assist in the design of the
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."

The SCR states that scenarios to be evaluated must be selected on
the credibility of the event and the probability of a significant
release. /16 -- "The EPA standard defines the-scenarios which
must be considered as those having the chance of occurring once
in 10.00 years-N

The SCR discusses the method for scenario selection. /3 -- Ube
process to assign-Drobabilities to snarinc wa nnt describedw"

The SCR presents a preliminary list of disruptive event scenarios.
/15 -- "The list is recognized as preliminary. It is noted that
the final scenario set will be determined at licensing."

It (the borehole intrusion scenario) appears to be a subset of the
shaft seal failure scenario. /1 -- "Shaft failure is passive flow.
borehole ntrusion is active."

A

A

A

A

A

A
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The SCP will be clarified to include probability esti-
mates and an assessment of residual uncertainity.

The SCP statement will be revised ccordingly.

The SCP statement will be revised to conform to the EPA
requirements.

A statement will be added to address probability value
assignments. -C rt pro-ers. T4.a

wv5t xite h s e ^* efRt4a

The NRC comment will be incorporated. NRC is emphasiz-
Ing that additional scenario analysis is neededhao.
Additional statements wil be-a ed to reaffirm'this.
Plans will be discuss n an expanded fashion.

The statement will e deleted from the SCP.

pme4- & 7,
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CHAPTER 12
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I 1*h1t
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W IP
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS OWIP COMMENTS

-I I

Xec. 12.2.1
p. 12.2-5
Para. 1

Sec. 12.2.1
p. 12.2-5
Para. 4, 5;
p. 12.2-7
Para. 1

Sec. 12.2;1
p. 12.2-5
Para. 2

Sec. 12.2.1
p. 12.2-7
Para. 1

Sec. 12.2.1
p. 12.2-5
to 7

Sec. 12.2.1
p. 12.2-7X
Para. 2

The nature of the space and time scales virtually precludes the use
of physical models for field experiments to predict long-term
performance of the repository system. /4. 13 -- "Unretarded tracers
may migrate rapidly enough to provide useful information."

Systematic error in field measurements is listed as one of the
major sources of uncertainty in model predictions but a technique
for evaluating the associated uncertainty is not presented. /3

The SCR divides the areas to be analyzed into the very near field,
the near field, and the far field. /8 -- "The relation of these
regions to the disturbed zone should be defined."

Kriging techniques ... will provide a pragmatic approach to develop-
ing continuous representations of hydrologic data. /10 -- "Meaning-
ful kriging analysis requires a substantial data base. The BWIP
data base may not be extensive enough to warrant use of this
technique."

The SCR states that uncertainties in interpolation and in conceptual
models are comparable in importance to measurement uncertainties as
sources of error in performance assessment. /14 -- "On page 13.3-72
the SCR states that data uncertainties dominant."

The SCR states that a conservative methodology is necessary to
compensate for uncertainties. 14 -- Preliminary modeling has not
used a conservative approach to data selection (for example, the
choices of K and on page 12.4-13)."

A

A

A

A

A

sriva tor
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A specific computation will be added or the statement
will be amended to indicate that the possibility of
such tests will be evaluated.

A paragraph will be added to explain the statement.
' >or +h;j sen .4s * D. % +jef c4f K ets

et F ers ;; st$ ^Js erp-60 Sill e Prealed+)

A description will be dded either
in the text. Aoai c- v4 pH.

in the glossary or
A6 i o e C A).

The word will" will be changed to "may".

A clear definition and scope of "conceptual model is
needed nd will be added to Chapter 5 and Chapter 12.

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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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES AND C OF TE SCA)

CHAPTER 12

-I

1 1 1.1 
IRL I RENCE

Dw1P
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS BWIP COMMENTS

-. -.- I I

Sec. 12.3
is. 12.3-1-4

Sec. 12.3.1
P. 12.3-4
Para. 4
Bullet 2

Sec. 12.3.1
p. 12.3-4
Para. 6 

Sec. 12.3.2
p. 12.3-6
Table 12.2

The SCR states that modeling will include heat transport stress-
strain, 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."

Sorption of the dissolved ... linear isotherm,
Section 6.4.2.2.

/1, 14 -- See

A sentence will be added to address source term modeling.

A statement will be added to Section 6.4.2.2 to indicate
that onstant and conservative Ks ar a reasonable
aJltelkixe to precise linear isotherms.

There are no firm plans for the use of the model. It may
be utilized to estimate the magnitude of the matrix
diffusion effects. A comment will be added to note that
although the code exists, its used ill depend on the
extent of itsfuntyre.need. . A _

This list presented in Chapter 12 includes a brief dis-
cussion of codes that have been used in previous studies
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).

The SCR states that a mathematical model has been developed which
describes the transport of any radionuclides in fractured porous
media. /7 -- "No plans are presented for gathering data on the
existence of dual porosity in basalt. No data are presented to
identify the need for a dual porosity model."

The SCR presents a table of codes to be used for repository
performance. /14 -- "This list of codes differs from the codes
discussed in the plans on page 13.3-59, 69."

The SCR states that the ANSYS computer code will be used in the
analysis. /10 -- "The difficulties of benchmarking a proprietary
code are not discussed."

The SCR describes the various codes to be used in performance
assessment. /3 -- "The section contains little information on the
specific uses of the various codes."

I

Sec. 12.3.2
p. 12.3-7
Para. 3

Sec. 12.3.2
p. 12.3-6r

to 12 

No firm decision has been made to use this
performance assessment. The discussion of
be deleted. - P.5 s. s r flA opi.

8 6A.C( Aft & f G

code for
AN§YS will
Ww V "OaA

Some additional detail will be added to Section 12. Full
detail will be added in future documents. - f i"oSo
p I + AIL 13 MS i-O R E 4 Co¢elCUtoA.St

Fa4LL -. c4MTATIor) IS MESDt
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES AND C OF TIlE SCA)

CHAPTER 12

A . I

4/
I I 14

tUIERENCE
BWIP

DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS BWIP COMMENTS
-- 1 1

Sec. 12.3.2
p. 12.3-13
Para. 4

Sec. 12.3.3
p. 12.3-15
Para. 1

Sec. 12.3.3
p. 12.3-15
Para. 4

The. SCR states that the codes can be integrated to produce a system
model. /3 -- "The section contains no discussion of the type or
amount of coupling planned. All modeling results are based on the
use of single codes without coupling."

The SCR states that the different codes are in various stages of
verification and benchmarking. /3 -- There is no discussion of the
specific number or type of problems being used."

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.

A

A

A

A

A

4)p-

Clarifying statements will be added to Section 12. Full
details will be rovided in future documentation bv
Mans for this will be addressed in the SC 
frke pU&~lot 60i/ be / Ha O

I 4JSv% Tg A3 C o, tAe C

brief discussion of the scope of verification and
benchmarking will be added. Full detail on a code-by-
code basis will be provided in future documentation. tome
Plans to accomplish this will be addressed in the SCP.
I w,> 1At kme* Vi~rAIL 1: :V n

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
accomplish this will addressed in the SCP. & u

Code 3 the scope our document did not provide for
detailed discusslo s and explanations of these studies.
The references ma be examined for detail.

Code 6: alterna ye conceptual models were considered
because each of the independent studies considered a
different conce tual model and somewhat different
properties. A discussion of alternatives will be
included n th SCP.

a dailed site characterization is clearly
just ie&.

.S-CCI 1 74 LoCP 4 60

S1

C'
4Q4

/3, 6, 12, 13

t4 I f.
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CHAPTER 12

,_

i X I I

I L1101
ItLI I~kLUtCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS

8WIP
DISPOSITION BWIP COMMENTS

I . 1 I , .

Sec. 12.4.11Continued Code 13: certain aspects may be nonconservative in the
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. -;gscgss
AT It, ep I o A 'PA 47

Sec. 12.4.1
p. 12.4-3
Para. 7

Sec. 12.4.1
p. 12.4-3
Para. 4 C

Sec. 12.4.1
p. 12.4-3
Para. 5, 6

1 *(Detailed comments about early modeling efforts are not included.)*

Lines 39-40, "The total travel ... to be 33,000 years" /6, 13

A

A

A

C

A

Discussions of obsolete analyses will be deleted from
future revisions.

Code 6 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
unknown. Specific and detailed retsogs for this cate-c7
gorization are needed. Arcje-.o+*cY .. etfckp '

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..

The vertical hydraulic conductivity of Layer 2 also included the
intervening basalt layers. /13 Upes cese5 4A
* -sem,-eft4re k*%e '~t1 I W ts"5 (~~~~~~~~~. 5V+ n e ~cs 
PA Cal rt/

Model Calibration /3
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES 3 AND C OF TIE DSCA)

CHAPTER 12

* .4 A-

I I 14
OI fItENCE

Sec. 12.4.1
p. 12.4-3
Para. 6

Sec. 12.4.1
p. 12.4-S
Para. 3

Sec. 12.4.1
p. 12.4-7.
Para. 3

Sec. 12.4.1
p. 12.4-6
Para. 4

Sec. 12.4.1
p. 12.4-7

STATEMENT OF ITEM - COMMENTS CODE/REMARKS
BVIP

DISPOSITION BWIP COMMENTS
t 4 4. -

6,

Assumed values of thickness and porosity shown in Table 12-4.

Cow #SA i4- ;.Mh. &# ew4E'DrVre..CihI) as w*0
/3

This composite vertical hydraulic conductivity was used in the
calibration of the groundwater travel time. /3

A composite vertical hydraulic conductivity was calculated using
undisturbed rock properties, the aggregate cross-sectional areas
of the five shafts, the vertical hydraulic conductivity of the
degraded shaft material, and the area of a 4000 x 4000 m grid
block (planar dimension)." /13

Lines 31-32, "The traveltime ... comparison purposes.' /13

Line -bottom, "... 12.4.1.1.2.2 Assumptions ... to 100,000 years."
/3

The current single point estimate of effective porosity
for flow tops is lower. The basis for categorizing
thickness as nonconservative is not clear. Limitations
will be noted in the SCP. 9

The authors of the study have earlier disagreed with this
same criticism. The discussion of this study will be
deleted.

See comments on NRC reference item pg. 12.4-5. It should
be noted that the shaft and fault analyses are disruptive
scenarios and not estimates of pre-waste emplacement
groundwater travel times. The discussion of this-analysis
will be deleted.

It is not clear how non-conservative the overall analysis
results are in light of the fact that a higher vertical
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.

This 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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CHAPTER 12

11eLR
lt1f L RENCE

-I

BWIP COMMENTSSTATEMENT OF ITEM - COMMENTS CODE/REMARKS
-a

Sec. 12.4.1
pI. 2.4-7
Pard. 1

I The.initial ratios of horizontal-to-vertical hydraulic conductivities
were determined for each layer by compositing the estimated conduc-
tivities of dense basalt, interflow, and interbed materials. /13

NRC cvll Aet A e 4As proviet C/- Id .

G) to ?. j
Lp As

3 ro i ,z,0 .Ct ,
I

Sec. 12.4.1
p. 12.4-7.
Para. 1

Sec. 12.4.1
p. 12.4-7
Para. 3

Values of porosity assumed for traveltime calculations. /2

The model computed absolute heads that were larger than measured in
the deep basalts underlying Hanford. This was attributed in part
to the existence of some structural features that were not well
defined and were, therefore, not included in the model. /6, 13

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 limitations 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. No
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 analysis was acknowledged to be deficient due
to lack of definition of the structural features.

A

A
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CHAPTER 12

I tIC SCIP
ItI ERUtICE STATEMENT OF ITEM - COMMENTS CODE/REMARKS E DISPOSITION OWIP COMMENTS

Sec. 12.4.1
p. 12.4-8

Sec. 12.4.1
p. 12.4-9
Table 12-5

Sec. 12.4.1
p. 12.4-13
Para. 1,

13-18

Sec. 12.4.1
p. 12.4-13
Para. 1
Item 8

Line 1-bottom 12.4.1.1.3 Pacific ... of the Hanford Site." /3 A

A

A

The objective in discussing the various far-field studies
was to present a factual summary. Value judgments and
criticisms of these studies were excluded from the SCR
descriptions. The reference should be examined for
further details. w ALSA * >voFf pt a-v' 

t agq t Al v

Classifications of conservatism of assumptions. /3, 4 No additional information was avpilable in the
reference. vt. ;.s nZ pa-pfs.&P ^OAAu .' -

The heads calculated by the model are presented in the
reference. The rainfall input was simulated in this
case through the volumetric source term into the upper
layer. This aspect will be further clarified in the
SCP revisions of Chapter 12.

. The surface fluxes for the upper boundary elements lying below
recharge areas were assumed to be proportional to annual rainfall.
/2 -- "Pressures which the model calculates in these recharge areas
should be checked to confirm that the fixed inflow rates are
realistic."

The SCR states that the hydraulic conductivity in the Cold Creek
Syncline is representative of the Pasco Basin and that conductivities
are uniform throughout each layer. /14 -- "The assumption is not
consistent with the conclusions on page 5.1-20 which states that
structural elements such as the Gable Mountain-Gable Butte Anti-
cine may alter the conductivity and flow in the region."

S The statement in the SCR is presented as an assumption,2 'c
not as an observation or conclusion. The modeling J
analysis summarized in this section was preliminary
and completed more than a year before Chapter 5 of the
SCR was prepared. It is recognized that anticlines may
alter rock properties. The degree of such alteration
is not certain but is being addressed in current modeling
studies. This concern will be addressed i f4,..z-

ptatA 1 M e . S CS a S PpSe
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CHAPTER 12
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1 1111
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DW IP
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS BWIP COMMENTS

_ .Ii .
!,Oec. 12.4.1
p 12.4-13
Pa'a. 
I ti 6

The SCR states that the hudraulic conductivity for the model layers
can be represented by compositing the hydraulic conductivity of the
indiviudal layers./13 -- "Compositing of different hydraulic char-
acter can result in increased travel times and limited vertical
flow. These factors in addition to flow rate must be considered.
when compositing layers."

J Ue C 4J f IF 7r X4

Sec. 12.4.
p 12.4-13
Para. 1
Iten 4

Sec. 12.4.1
p 12.4-13
Para. 1
I tein 8

I Lines 19-21, "The horizontal ... variations."/4

Lines 22-23, The hydraulic ... vertical plane."/4

ASvrP"Q 0 0 5

It

A

a rk\V~
W I W

('sol-P_

As stated in the SCR and the technical reference, the
nonconservative features of cmpositing hydraulic
conductivity were recognized and compensated for in the
analysis. The effects of compositing the effective
porosity were not addressed. This may introduce 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 limitation of the study.

Again, this is not an assertion of fact but a reasonabl-
assumptlon. The assumption of vertical anisotropy in
the dense basalts is 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
fact. See the comments on NRC reference item p 12.4-13,
lines 22-23

I Lines 31-33, "The hydraulic conductivity values in ... as a whole."/
4

Is
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CHAPTER 12

I11 13W IP
RL[U1ENCE STATEMENT OF ITEM - COMMENIS CODE/REMARKS DISPOSITION OWIP COMMENTS

Sec. 12.4.1
p 12.4-13
Para. 1
Item 8

Sec. 12.4.1
p 12.4-13
Para. 1
Item 9

Sec. 12.4.1
p 12.4-13
Para. 2

Sec. 12.4.2
p 12.4-14
Table 12-6

Sec. 12.4.1
p 12.4-15
Para. 3

Lines 38-40, "The model composite ... per second."13--"'luted
page 12.4-14."

The SCR states that the effective porosity of the Grande Ronde
Basalt assumed to be 1%./13, 14 -- The range of porosity values
reported in the SCR (page 4.1-46) is 10-2 - 10-4. The value
chosen in Chapter 12 is the high end of the range."

The SCR states that PATH was used to calculate streamlines"/10 --
"The method for calculating the streamlines is not discussed. The
method used may be a nonconservative method of calculating stream-
lines for fractured media."

Table 12-6/13

The SCR states that for travel time iculations a horizontal
conductivity of 10-7 m/s is used. "The value chosen for the
flow contact is not conservative. Chapter 5 (page 5.1-37-39)
reports that the Umtanum flow top has a value of 10-5 m/sec while
other Grande. Ronde layers have values as high as-10-3 m/sec."

qstEsro, is o ' o r- Cesr&DAME 

?rACD)A48jE'
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As noted previously, the nonconservatism in hydraulic
conductivity was compensated for in the nalysis. The
mild nonconservatism introduced by the compositing
process on effective porosity will be addressed in the
next revision.

This is a typographical error in the SCR. The correct
value is O.1%. The original error was in the report
by Arnett, et. al (1981). This will be corrected in
the SCP.

The PATH -3D model was used, not the PATH model.

The method
reference.
was assumed
be examinec

is discussed in additional detail in the
The basalt system at the far-field scale

I to be a continuum. Arnett, et. al. should
I for this information.

The basis for the overall categorization is not clear.
The conservative and nonconservative nature of
modeling 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 ms. Using a single point extreme of data without
evidence of extensive areal correlation is incorrect.
Receht statistical studies of horizontal conductivities
in the Grande Ronde Flow tops support 10-7 /s. This
point will be addressed in some detail in the SCP.
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-- I.

'.Cc.
I) 1.
Para.

12.4.1
.4-15
. 1

*Reasonable adjustments in the values of the boundary conditions
were made to obtain a match with the head data within the model
boundaries. For the Wanapum and Grande Ronde Basalts, emphasis
was placed on adjusting boundary conditions to approximate the
head measurements in boreholes DC-13, -14, and -15."/10,
'Normally, material properies are adjusted. P

The SCR states that in the study of Arnett, et. al., it was
assumed that flow occurs in 1% of the Grande Rondd basalt."/16 --
"The original reference gives 0.1% for this figure."

C Text\should correctly read DC-12, -14, and -15.

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 in 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 trst 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%. The SCR is correct in this sentence. The reference
should be corrected.

Sec. 12.4.1
p 12.4-15

A
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES AND C OF TE SCA)

CHAPTER 12

t I
I 1 li

Rh FLREICE
3WIP

DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS DWIP COMMENTS
_ _ _ . . .- 4

Sec. 12.4.1
p 12.4-15
Para. 3

Lines 17-19, "The groundwater as ... Wallula (Figure 12-8),"/6,
.1, 13 -- "Imput gradient and subsequent direction of travel are
q t consistent with data

g5'

'N

Input gradient and subsequent direction of travel are not consistent
I with ddtd."

A

G

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.

Code )4: The data available at the time were used.
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 is consistent with
the RRL data. It is not the only flow direction that cai
be-interpreted from current data, however, and alter-
native conceptual models are being developed. Specific
and detailed reasons for this categorization are needed.

00,000 years."/3, 13

~~~~1L

an

Lines 31-32, "After reduction ... than 1 Intent was to present summary in SCR. Detail is
available inthe reference. Specific and detailed
reasons for categorization are needed.

Jr FM Irv AJ,*Kswo
OR P. P. . M090H01
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DISPOSITIONS AND RESPONSES TO SPECIFIC NC COMMENTS
(FROM APPENDICES B AND C OF TE DCA)

CHAPTER 12

-9 4

I 1111
Ill:,: L Rl- CE

DWIP
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS IWIP COMMENTS

.-.- -i

Sec. 12.4.1
Fig 12-8

Sec. 12.4.1
p 12.4-17
Para. 2

Sec. 12.4.1
p 12.4-17
Item 2

Figure 12-8/6, A, 13 -- Forced gradient and subsequent direction
of travel are not consistent with data (see comments Chapter 5 of
SCR)." N

C7 - -04- ,-9�

he'tiT~~~ P, ,aAstf

A

'WA

A

6D
Jhff

Code 6: The particular study being summarized did not
consider alternatives. Several alternatives were
considered when the set of studies summarized in
Section 12.4 are examined. A discussion of alternatives
will be included in the SCP.

Code yr: Flow direction is consistent with data.
Discussion on conceptual models will be expanded in
the SCP.

Code 13: Both horizontal and vertical gradients in
,tbe analysis were much higher than gradients calculated
f r6-n1-ExcN Sayst_;aa Specific and detailed reasons
for the categorization are needed.

(

Lines 5-7, "The travel time ... travel distance."/13

Lines 20-24."(l) Vertical migration ... accessible environment."/ll,
13 -- "Lateral flow in the Frenchman Springs or Priest Rapids is not
calculated. See page 5.1-42 concerning potential yields of
Wanapum Basalt."

Lines 30-31, "The accessible environment ... southeast of the
repository."/ll, 13

See comments NRC reference item pg 12.4-16, Figure
12-8.

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.

cads ~ ~ ~ ~ --- n^~_ = 1^ nue, aaa
.-__uvanc

- . I - & ...A Jf - -
, -,_ u. rng".w--

s4 ur~ L be uedf- f4 SC cs ep
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS , En i
(FROM APPENDICES AND C OF TE SCA) , , '

CHAPTER 12 Q _}% Nf
r \ \ 4E M

C C, l

! ,

A

-~~~~~~~~~~~~~~~~~~~~~! -iI

1 11.14
I N .R-lCE

Sec. 12.4.1

Sec. 12.4.1
p 12.4-17
Pdra. 5
[teW 2

Sec. 12.4.1
pl 12.4-17
Para. 5
Item 2

Sec. 14.4.1
I 12.4-18
Para. 3

Sec. 12.4.1
p 12.4-20
Table 12-8

8W1P
DISPOSITIONSTATFMFNT nf ITFM - COMMENTS CODE/REMARKS DWIP COMMENTS

1 - -

"A study to assess ... borehole needs.'/2, 16 -- The document which
presents this work is not referenced 

'The accessible environment was the Columbia River at Wallula Gap,
60 km southeast of the repository."/8 -- "Accessible environment is
presently tken to be 10 km from the repository."

The SCR states that the path length used for the TASC analysis
was vertically to the Mabton interbed and then 60 km southeast
to Wallula Gap/14 -- "The data in Chapter 5 (page 4.1-54) show
the tRabton flow traveling along shorter paths and discharging
either near Gable Mountain or along a more northern portion of
the Columbia River."

Lines 43-bottom, "In all cases, but ... minimum requirement.'/13

Table 12-8/ 11, 13 -- Lateral flow in the Frenchman Springs or
Priest Rapids is not calculated. See page 5.1-42 concerning
potential yields of Wanapum Basalt. Effective porosities are
too high."

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."

A

A

A

A

A

A

A

90

Code 2: The performance assessment aspects of the
study are summarized in the SCR.

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.

Definition of accessbile environment as 10 km will be
used.

Reference to the TASC analysis will be omitted in the
revision of Chapter 12.

References to the TASC analysis will be omitted from
the SCP.

Xode-_&49-eoneeus-4on-.4s-rfesented.

Codes 11, 13: References to the TASC analysis will be
omitted from the SCP.

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.

Sec. 12.4.1
p 12.4-20
Tables 12-7
1 2-;8

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

CHAPTER 12 .I

-l I

IILt
REFERE11CE

BWIP
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS OWIP COMMENTS

Sec. 12.4.1
p 12.4-21
Table 12-10

Sec. 12.4.1
p 12.4-21
Table 12-9

Sec. 12.4.1
p 12.4-22
Tables 12-10
-11, -12

Sec. 12.4.
p 12.4-2
Table 12

"The SCR presents Table 10 with groundwater flow rates."/14 --
'The flow given in Table 12.10 s not equal to the product of the
cross-section, hydraulic conductivity, and the hydraulic gradient
given in Table 12.8."

Table 12-9/5, 7, 13 -- "See previous comment. Vertical hydraulic
conductivity is no s tive and not measured.-

A

A

A

References to the TASC
SCP.

study will be omitted from the

Tables 12-10, 12-11, 12-12/13

I

Code 5: to conclusion is presented in the table.

Code 7: References to the TASC study will be omitted
from the SCP.

Code 13: Effective porosities may be nonconservative,
otherwise it is not clear that the values (especially
the head gradients) are nonconservative.

It s not evident that the travel time estimates
overall are nonconservative.

See RC reference item p. 12.4-22. ATe Is no
statement n the SCR thatl lms a { It-
-or ne- nrowater flW systems s-ufffcetfza_
lIc- ascLaion). a ;ies are acknowledged
and addit onal 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 theirlimitations) and
to provide a background for udging the value of
proceeding with site characterization.

Table 12-13/7, 13 --
/ previous paragraph."

"Additional data needs are outlined in

I O ^L 4Aite4o vuinv
IeaAo 4 o

/Ae F pa0 5s
evxk C (9. #140 4

41Ae Oefscalpetvr 'T1
-- v 4 W WaV

rC
4PPMI ES

- hi r
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DISPOSITIONIS AND RESPONSES TO SPECIFIC RC COWMENTS
(FROM APPENDICES AND C OF THE DSCA)

CHAPTER 12

Net ~ep r *2 a
eP{ A&' fMQ-.#

-----. 9 *.sq_42 - ~~~Wf
1114 t

111f111INCE
DwiP

DISPOSITION

%' - V # V ( ) -
STATEMENT OF ITEM - COMMENTS CODE/REMARKS BWIP COMMENTS

-- 4 4

Sec. 12.4.1
p 12.4-24
Para. 2

Sec. 12.4.2
p 12.4-25
Para. 1
Iter 3

Sec. 12.4.2
p 12.4-25
Para. 1
Ite 8

Sec. 12.4.2
p 12.4-25
Para. 2

Lines 6-10,
12, 13

'Even with the ... to the accessible environment."/ 0

CI4D

Lines 13-17, "Although a PATH 3D ... as the repository horizon."/4

Lines 6-7, "An effecitve porosity ... for the basalt."/4, 13

"The SCR states that minimal radionuclide retardation was
assumed."/7 -- The Kd values used are not specified. The
reader is referred to another section, but the modeling
conditions are not explicitly. stated n that area."

"Study of the disruptive phenomenon."/ S The difference n
Case I and Case II is less than a 20 percent of interstitial
velocity."

Afi . 6i----

In spite of the deficiencies and uncertainties, it s
ur udgment that confidence in the travel times

exceeding 1,000 years s sufficient to Justifly de-
tailed site characterization. It is acknowledged
that uncertainties exist and compliance with the NRC
subsystems criteria is not demonstrated sufficjently
for licensing purposes at this time. P.r Tn43

ItpdO sCe'J *1

Some support is offered but not at the same level as
for the Umtanum flow. Groundwater travel tmes. for
the Cohassett (formerly middle sentinel bluffs), flow
will be included in the SCP.

A

Code 4:
of fact.

This is a stated assumption, not an assertion

A

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.

Supporting data will be added or the analysis will be
replaced by a more up to date analysis with supporting
data.

The velocities reported are assumed interstitial
velocities. Effecitve porosities ari7ndependently
assumed in order to calculate the retardation factors.
It is likely that this analysis will be omitted in
future updates of the SCR szinc' rs~t .key hydrologic
narameters were merely A&&Vn1d. It does not properly
fit into'Fh-e fertorance assessment category.

S 4C r ¶ rP IA) _ 0M OF
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES B AD C OF TE DSCA)

CHAPTER 12

__~~ I
1 [II j OWIP

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

Sec. 12.4.2
p 12.4-28
Para. 3

Sec. 12.4.3
p 12.4-29
Pa ra. 3

Sec. 12.4.3
p 12.4-30
Para 4

Sec. 12.4.3
p 12.4-30
Para. 2

IL
Sec. 2f.4.3
p 12.4-33
Para. 2

Sec. 12.4.3
p 12.4-34
Para. 4

Additional geochemical data ... Solubility-limited conditions./14,
21 -- "See ES page 7 last sentence and 6.4-3 last sentence."

In Section 12.4.3 The SCR contains a description of the 2D modeling
with water flow and thermal effects./10 -- "No justification is
given for using a two-dimensional analysis. This contradicts the
statement on page 12.4-12 that two-dimensional analysis was
basically an instructional exercise and is considered nonconser-
vative."

A

A

A

A

Lines 27-29, "The stratigrahic section ... conceptual model."/4

The SCR states that consequences of shaft seal failure are bounded
by fault scenario./4 -- Since the modeling reported evaluates fault
outside the immediate repository area, shaft seal failure is not
considered with these analysis."

Lines 7-13, "(1) Within the model ... regional groundwater
flow."/4 7 J.X-- "Geologic assumptions cannot be tied explicitly
to hydrogeolo6g conditions."

The SCR states that for the 2-D modeling an anisotropy ratio of
10 is used./14 -- This is not consistent with Arnett et. al.,
1980, which uses an anisotropy ratio of 100 (page 12.4-14."

This will be rewritten for the CP,

Justification of 2-D analysis will be added. The 2-0
mentioned on 12.4.12 was a far-field analysis much
larger in scale and lacking in detail. It was conducted
prior to 3-D analysis. Near-field 2-D analysis are not
limited in the same fashion.

This will be rewritten for the SCP.

This will be rewritten for the SCP.

The statement in the SCR is a reasonable assumption, not
an assertion of fact. Additional clarification and a
discussion of conservative/nonconservative features will
be included in the SCP.

There is an inconsistency between analyses performed at
different times. A ratio of 10 is considered to be
reasonably conservative whereas ratio of 100 is very
conservative.

A
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DISPOSITIONS AND IIESI'DNSLS 1U WI'LLII I WIt0, ukrrn.seu
(FROM APPENDICES AND C OF TE DSCA)

CHAPTER 12

I~tII BWIP . I
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS I

Sec. 12 3
p. 1.4-30
P .i. 2

Sec. .3
p. / .4-33

ra. 2

Sec. 12.4:3
p. 12.4-33
Para. .5

Sec. .3

Pt . 4 

Sec. 12.4.3
p. 12.4-34
Para. 5

Sec. 12.4.3

The $CR sa a ce cs shaft seal failure ounded
by the s cenar n

" the mod ng r rted evaluates fau utside the immed e
rosi tory er'a, s ~t seal failure is conside'Pe'd with t e

Lines 7- , "(1) Within the el...regional grou ater flow."/
4, 7 "Geologic ass ons cannot be tied licitly to

ogeologic condi s.

Lines' 27-39, "The representative or...5 x 10-14 meter per second.'/
3, 13

Th CR st t at f e -D deling, anisotrop aio of
is u ./14 "T is not nsistent thArnett al., 198

whic ses an sotropy tio of . (page 12. 4)*H

"The vertical head profilemeasured at Borehole RRL-2 is represent-
ative across the model study area."/3, 10 'Discussion ot the
method for enforcing this condition is required."

Lines 3-7, "(1) the hydraulic conductivity...l 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."

A

A

A

This will ritten for the

The st ement in the S s a reasonable sumption,
not assertion of At. Additional arificati

a discussion conservativ conservat features
will be incl in the SCP.

a

This section will be expanded to incorporate a statistical
description of data and a probabilistic analysis. The
basis for the nonconservative categorization is not
s ta ted. S pee444,an deaionra>ls toM 1hlrcftejeHi-

Ce~~~t eten ye e
Ther s an t sist e e e n js-e-s2S psfofmed
*'diffe n timev~ ratio z7 is cojsa1te red t

be ref nably servativ ere a r of 10 ve3r-

The basis for vertical head profiles used in the modeling
gill be presented in the SCP.

Idditional clarification will be provided.
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DSI'OSITIONS AND NtLSIUUbS 1II A'LLtI IC 1N0C EAHIMWNTS
(FROM APPENDICES AND C OF TIE SCA)

CHAPTER 12 '

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

Sebc. 12.4.
p. 12.4-35
Para. 1

Sec. 12.4.
p. 12.4-35
Pdra. 1

Sec. 12.4.3
p. 12.4-35
P.ira. 2

Sec. 12.4.3
p. 12.4-35
Para. 3

Sec. 12.4.3
p. 12.4-3k
Para. 4 K

Sec. 12.4.3
p. 12.4-36
Para. 5

Sec. 12.4.3
p. 12.4-
Par

Lines 4-8, "The specific storage...compressibility data."/3, 7

Lines 11-14, "The effective porositles...et al., (1982."/4,11,
"Data used are not consistent with page 3.5-33 or page 5.1-46."

13-

'Values ofspeciflic storage!'/3--"Must be associated with a unit of
measure.".

"These values are believed to be representative of, if not smaller
than, the values expectedefor the Columbia River Basalt Group:
See Chapter 5, especially Section 5.2.1.2.'/11--"The values
in Section 5.2.1.2 appear to come from Table 5-5 and are
erroneously referred to as effec• 0 orosity. These are values
of total porosity." r

The SCR states that the 2-D model uses an effective porosity
value of ..001./14--"This is not consistent with Arnett et al.,
which uses a value of .01 (page 12.4-13)."

12.4.3.2.2.5 (all)/14--"C sorption coefficient is indeed 0 but it
not given in Chapter 6 as stated."

"One intuitively expects, however, that after tens of thousands
of years..."l--"Some people may intuitively expect this to occur
in a matter of 1 to 10 years."

"all canisters fail simultaneous after 10,000 years."/8--"This
appears to be a typographic error, but perhaps is noted for
completeness as it is a critical value."

A,('A

A

$1
'l\ Ft

A

A

A R I P

This will be rewritten to use updated information. A
discussion of data selection and conservative/nonconser-
vative assumptions and features will be added to the
SCP.

This will be rewritten for the SCP.

?his will be rewritten for the SCP.

It is nc

ae ) 

The SCR
errors.
and the

it clear that the selection of data is "biased."

is correct. Arnett et al., contains typographical
The effective porosity should have read 0.001

effective interval should have been 0.01.

The sorption coefficient of carbon will be addressed
lin Chapter 6 of the SCP.

The current design target for the waste package will
provide a minimum of .1,000 years containment.

The typographic error on the ldst line is corrected
to read 1,000.

ly~s'ne ra te e vrified.
i~ati al cl lf~cation is reqjuired.

A

"Assumption, of
--"Achievement

constant fracture release rate of .10-5 per year."7q
of this release rate must be verified.1 .
i e e he ; lo; lt A prvvns As.
If~ 40 VD Ao t es';" FeITA

. St seatj thy,* ap-t M A2 ere.

6
I
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DISPOSITIONS AND RtLSPONELS TO SECUIIC NRC CMr.NTS
(FROM APPENDICES AND C OF TE DSCA)

CHAPTER 12

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

Sec. 12.4.3
p. 12.4-37
Para. 4

Sec. 12.4.3
p. 12.4-38,
39
Figure 12-
13, 12-14

Sec. 12.4.3
p. 12.4-40
Pdra. 2

Sec. 12.4.3
Ip. 12.4-40
Para. 2

Sec. 12.4.3
p. 12.4-41
Figure 12-l

Lines 31-32, "The maximum and minimum...years, respectively."/
6, 11-, 13

Figures 12-13 and 12-14/6. 11 13

"The SCR states that the 2-D model results show that the travel-
times are sufficiently long to ensure compliance with the EPA
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."

Lines 11-13, The groundwater...to 37,000 years."/6,11, 13

Figure 12-15/6, 11, 13

The sentence will
parameters, compl

be changed to say that
lance is achieved.

for selected

Groundrules for the analysis will be clarified by adding
a sentence or two at the front of .12.4.3 to indicate
that this is representative, not worst case.

The word assure" will be changed
the reference conditions utilized

to "indicate, fo'r
in the analysis."

The statement will be modified to clarify that this
is a current snapshut, not firm conclusion.

The statement will be modified to clarify that this
is a preliminary finding, not a firm conclusion

. .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Sec. 12.4.31 Lines 9-11, "At 10,000 years...the downstream end."/6, 11, 13 A U. .L_ --
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DISPOSITIONS ANU IESIONSES 0 SILCIIIC I111C CuIM;M14MlTh
(FROM APPENDICES B AND C OF TE SCA)

CHAPTER 12
e

IT 11
It FERENCE

8WIP
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS BWIP COMMENTS

4 4

Sec. 12.4.3
p. 12.4-42
Pai . 4

'Sec. 12.4.3
p. 12.4-43
Fiyure 12-1

Sec. 12.4.3
p. 12.4-44
Para. 1

Pair.i. 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

The SCR states that the calculations of mass flux were relatively
insensitive to layer thickness./13, 14--"On page 12.4-37 the SCR
states that the thickness of the flow top controls the direction of
water and radionuclide movement. The lack of response into mass
flux calculated cannot be used as a Justification for thickness
choice."

C 1

A, D, C o"

(F>
Figure 12-16/6i 11, 13

Lines 1-2, "(2) The fault creates...Vantage interbed."/4, 6--"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 upwiard 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."

C, A.

ACe

A, C 

A, C &

A, C

A

This is a consideration which will be resolved in the
SCP. The statement of insensitivity will be deleted.
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 ofdnalysis are explained.
Specific and detailed reasons for the categorization
of onconservatism are needed.

Analysis assumptions and linitations 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.

l
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DISPOSITIONS AND RtSPONSLS 10 SILUI IC lINE C f14ILll1.
(FROM APPENDICES AND C OF TIE DSCA)

CHAPTER 12

O ITIMBWIP
REFERENCE SAENTOF ITEM - COMMENTS CODE/REMARKS DISPOSITION DWIP COMMENTS

Sec. 12.4..
p. 12.4-47
Pira. 4

Sec. 12.4.3
p. 12.4-47
P.,ra. 4

Sec. 12.4.3
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 12-1

Sec. 12.4.3
p. 12.4-49
Figure 12-2

Sec. 12.4.3
p. 12.4-50
Para. 2

Para. 3

Pjra. 5

Para. 5

The SCR states some preliminary analyses have been conducted of a
fault passing directly through the repository./3--"No discussion
of the analysis is given."

The SCR states that a 20-meter fault zone would be discovered
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."/6 13

Lines 25-27, "As in the case of...after 10,000 years."/6, 13

Lines 38-40, "Even under such...the basalt sequence."/4, 6, 13

Figure 12-19/6, 13

A

A

A, C

A, Cp 

A -C 0

A, A,

C -

C 

The results
deleted.

of andlysis will be added or the reference

The concern with existing faults, not new onesi shoula
be noted in the assumptions for nalysis.

Questions of alternatives will be addressed in the
SCP. The basis for categorization of lionconservatismi
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 nonconservatisP is
not clear.

I

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."

Lines 33-35, "The fact that the...the site selected."/All /. 6,1i
'. I98
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DISPOSITIONS AND ESPONSES TO SPLCIIIC NiXy OM111.NIb
(FROM APPENDICES AND C OF TE DSCA)

CHAPTER 12

-. t t

I1 11
RLEFEIZENCE

BWIP
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS DWIP COMMENTS

I , ,

See. 2.4.3
p. 12.4-50
Pars. 3

SeL. 12.4.3
p. 12.4-50
Para. 4

Sec. 2.4.3
p. 12.4-50

Sec. 12.4.1
p. 12.4-51
Para. 3

"Second a comparison of the minimum groundwater travel times to
the reference boundary, 10 km from the repository, lead to a
similar conclusion."/5 6

"The release scenarios are of a bounding nature."/), 4, 13

"The repository system does not appear to hinge on a single hydro-
geologic factor or condition."//, 6

"The SCR states that pre-emplacement groundwater trdvdl times
calculated to date significantly exceed the NRC 1,000-year travel-
time."/12, 13 --"The results of these studies are frequently based
on nonconservative assumptions and data choises (see other comnents

"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."/5, 11, 12, 13--
"Again the (input assumptions used for modeling have become the
(output) conclusions."

"There is no incentive...capability."/S, 6, 12, 13

A

A

A D 6

'hWe-1

A brief discussion of alternatives and limitations
will be added.

The SCP will include an explanation of what is meant
by the term "bounding nature" in this specific case.

The basis for the conclusions are stated in the SCR.
These conclusions are fully qualified in Section 12.4.5.

There are some minor nonconservative assumptions nd
data choices and many conservative assumptions and
choices. The assumptions and data choices which are
felt to be nonconservative should be identified and
the specific reasons for such categorization provided
in detail.

Additional information and proper qualifications will
be added to the SCP.

The change of "primary" to "preliminary" will correct
the statement.

N) o

_ _

Sec. 12.4.4
p. 12.4-51
?ara. 2

3ec. 12.4.4
3. 12.4-51
~ara. 2

ec. 12.4.4
. 12.4-51
ara. 3

A

A

A
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01510SITIOtIS AtO IDtELOWtI4JL '1i SPtLf.I If; tfIC ;f4H141.1II!.
(FROM APPENDICES AND C OF TIE 05CA)

CHAPTER 12

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

Sec. 12.4.5
p. 1.4-53
Para. 4

"Compliance with the NRC-proposed technical criterion (NRC, 1981)
of a l-part-in-lO0,OOO-per-year maximum fraction release rate
would be achieved with considerable margin for many radionuclides."/
5, 1I, 12 -- "This conclusion applies only to the studies presented
in the SCR. Uncertain analyses are not presented."

A The change of "the basic finding of these analyses
is" to "current analytical and experimental data indicate"
will correct the statement.
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DISPOSITIONS AND RESPONSES TO SPECIFIC
(FROM APPENDICES AND C OF THE

CHAPTER 13

URC COMMENTS
DSCA)

iI [14 B Wl P`
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION OWIP COMMENTS

Sec. 13.3
p. 13.3-7
W.E.
S. 1. 1O.A

Sec. 13.3
p. 13.3-7
W.E.
S.1. 1O.A

Sec. 13.3
p. 13.3-9
W.E.
S.'1.1.A

Sec. 13.3
p. 13.3-10
W. E.
S.1.4.A

Sec. 13.3
p. 13.3-11
W. E.
S.1.5.A

Work Element S.1.1O.A; "Mandatory measurement condition,"/3.

Work Element S.I.IO.A; "Status achieved (references)," lines 57./5.

Under Plans, the SCR states that "lateral variations in basalt flow
outcrop north of Vantage will provide a basis for predicting typical
short-range thickness variations that could occur in Grande Ronde
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.

Under Status, the SCR states that variations of intra-flow structures
of the Umtanum flow within the Pasco Basin are known./4, 12 -- "There
is a great variation in thickness of intra-flow structures within the
Pasco Basin; see SCA Chapter 4."

A, X

A

A

A

A, X.

Borehole
testing.
sidered.

Drilling and Test Plan will describe the
Additional pumping holes are being con-

This sentence will be deleted in the SCP.

This statement will be modified. Th
tion will be expanded to include adi
better define lateral variations.

e SCP descrip-
lditional work to

The phrase, "and-variations of these features across
the Pasco Basin are known" will be deleted. An explana-
tion of the data base will be added along with a
description of the uncertainties involved. The Plans
Section will include a description of how additional
data will be obtained.

The limits of this technique to define the fractures
will be explained. Plans include deviated boreholes
within the RRL.

"Data on relative orientation and distribution of fracture have.
been collected from Umtanum flow core samples from existing
boreholes." "Determination of the orientation and distribution
of fractures from vertical borings without oriented core is
not feasible.

I
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DISPOSITIONS AND RESPONSES TO SPECIFIC
(FROM APPENDICES B AND C OF TIlE

CHAPTER 13

NRC COMMENTS
DSCA)

I TEI I BWIP
REFERENCEJ STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION fWIP COMMENTS

p. i3.3?2
W. E.
S.1.5. A

Sec. 13.3
p. 13.3-14
W. E.
S.1.7.A

Sec. 13.3
p. 13.3-16
W.E.
S.1.9.A

Sec. 13.3
p. 13.3-16
W.E.
S.1. IC.A

Sec. 13.3
13.3-17
W.E...
S.1.10.A

Under plans, the SCR states that fracture characteristics in the
candidate flow will be predicted using core and outcrop exposure of
the candidate flow./9, 10, 15, 18 -- "Because of predominantly ver-
tical fracturing, core will not be representative. Outcrop data
from surface exposures at a distance are probably not representative
The use of petrography to predict likely fracture characteristics is
unproved."

Under Plans, the SCR states that DC-16A will be drilled to 1,675
meters so as to meet 10 CFR 60 (NRC, 1981) proposed criteria for
geologic characterization to 500 meters below the repository leyel./
8 -- "This refers to an obsolete version of proposed 10 CFR 60.!

Under Status, the SCR states that pillow zones and flow tops are
known from boreholes and that general distributions can be inter-
preted from this data./18 -- "The spacing of data points is too broac
for resolution."

Under Status, the SCR states that features in the vicinity of the
candidate flow such as localized increase of flow top thickness and
anomalous fractures or fissures will be "revealed" by the cluster
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."

"Plans."/3.

A,. X

A

C

A, X

A, X

This statement will be modified and the descrip-
tion of the method of determining fracture orien-
tation will be expanded. Plans include deviated
boreholes within the RR.

The reference to 10 CFR 60 will be deleted and actual
hole depth will be specified.

The statement will be modified and plans to collect
more data on pillow zones and flow tops will be
described. BWIP would like clarification from the NRC
on what spacing of data points would be adequate for
resolution.

The status and plans sections will be written to include
expanded plans noted under item 13.3-17. Reference
to new test plans will be made.

This section will be expanded, referencing Expanded
Borehole Drilling and Testing Plan and the ES
Test Plan.
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DISPOSITIONS AND RESPONSES TO SPECIFIC RC COMMENTS
(FROM APPENDICES AND C OF THE DSCA)

CHAPTER 13

17E14 I WIP
REFERENCE STATEMENT OF -ITEM - COMMENTS CODE/REMARKS DISPOSITION DWIP COMMENTS

Sec. 13.3
p. 13.3-17
W.E.
S. 1. IO.A

Sec. 13.3
p. 13.3-26
W.E.
S. 1. 12 .B

Sec. 13.3
p. 13.3-26
W.E.
S. 1. 12. 

Sec. 13.3
p. 13.3-26
W.E.
S.1.12.B

Sec. 13.3
P. 13.3-2t
W.E.
S.1. 12.B

Sec. 13.3
p. 13.3-28
W.E.
S. 1. 12.0

Under Plans, the SCR states that anomalous flow top thickness and
anomalous fractures or fissures, as well as some other structural
features, are small scale and only significant in the near-field./
4, 6, 7 -- "There is no data to support this statement."

Under Status, the SCR states that "few tectonic fractures have been
found in the thousands of meters drilled within the Pasco Basin
synclines." -- The word "few" is not defined. DOE has stated that
fractures of tectonic origin have been found in every core hole
penetrating the Wanapum and Grande Ronde.

Under Status, the SCR states that "faults of major displacement are
not anticipated in shallow-dipping synclinal strata."/12, 15 --
"There is insufficient data to support this statement."

Under Plans, the SCR states that "emphasis of additional work ...
potential influence on groundwater traveltime can be more fully
assessed."/18.

Under Plans, the SCR states that nature of doubly plunging folds
associated with Gable Mountain and Gable Butte."/18.

Under Plans, the SCR states that "to calculate and verify the strike
and dip of candidate repository horizons ... borehole RRL-2 was
drilled."/7, 9 -- "What method was used to orient core from RRL-2?

A

A

This section will be modified and reference expanded
plans. /

This sentence will be re-written to define the date
base. Expanded reference .plans will also be included
in the SCP.

#I

A

A

A

A

This sentence will be re-written to define the data
bdse. Expanded reference plans will also be included
in the SCP.

This section will be expanded to include information
from the revised Borehole Drilling and Testing Plan and
Exploratory Shaft Test Plan.

This section will be expanded to describe how data on
folds will be obtained. Status and Plans will be
modified to include expanded plans.

This sentence will be modified to more clearly
describe how correlation of strata between boreholes
serves to define dip and strike.
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DISPOSITIOtNS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES AND C OF THE SCA)

CHAPTER 13

.- . WI

REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION |WIP COMMENTS-F R N . , ,

Sec. 13.3
p. 13.3-32
W.E.
S. 1. 15.B

Sec. 13.3
p. 13.3-34
W. E.
S.1.16.B

Sec. 13.3
p. 13.3-39
W.E.
S.1.24.C

Sec. 13.3
p. 13.3-39
W.E.
S. 1. 25.C

Sec. 13.3
p. 13.3-40
W.E.
S.1.26. C

Sec. 13.3
p. 13.3-41
W.E.
S. 1.27. C

Under Plans, the SCR states that "further work will be focused on
assessing deformation ... or has occurred in periodic pulses."/10 --
"From the discussion, it is unclear how this will be accomplished.

Under Status, the SCR states that "earthquakes (swarms) are not
known to be associated with mapped geologic structures."/"Even though
the structures are not mapped, the swarms, and they are found within
10 km of the RRL, must occur on faults."

"Mandatory measurement conditions;" Work Element S.1.24.C./9, 10 --
Lack of detail; i.e., test intervals, duration of test, etc."

"Mandatory measurement conditions;" Work Element .1.25.C./"Lack of
detail, especially concerning time varient measurements; i.e., dura-
tion, zones monitored, isolation procedure, etc."

"Mandatory measurement conditions;" Work Element S.1.26.C./9, 10 --
"Will the same test and quality assurance procedures be followed?
Will data be manipulated in any new ways to determine groupings"?

'Information needs (data and analysis)" and "Mandatory measurement
conditions;" Work Element S.1.27.C/8,9, 10 -- "Note references.to
earlier Work Elements.'

A

A

A

A

A

A

Additional discussion of concern is' contained in
"Preliminary Interpretation of the Stability of the
RRL Cold Creek Syncline and Hanford Site." The infor-
mation will be added to the work element.

A clarifying statement will be added to work
element S.1.16.B.

I

This information will be incorporated in work
element S.24.C or the relevant test plan will

I

ue
referenced.

This information will be incorporated
element S.25.C or the relevant test
referenced.

This information will be incorporated
element S.1.26.C or the relevant test
referenced.

in work
plan will be

in work
pIdn will be

This information will be incorporated in work
element S.1.27.C or the relevant test plan will be
referenced.
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DISPOSITIONS AND RESPONSES TO SPECIFIC
(FROM APPENDICES AND C OF TIlE

CHAPTER 13

NRC COMMENTS
OSCA)

I~~~~~~~~~~~~~~~~~~8I 
ITEM IP

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

Sec. 13.3
p. 13.3-41
W. E.
S. 1. 28.C

Sec. 13.3
p. 13.3-42
W. E.
S.1.29.C

Sec. 13.3
p. 13.3-42
W.E.
S.1.30. C

Sec. 13.3
p. 13.3-43
W.E.
S.1.31.C

Sec. 13.3
p. 13.3-44
W.E.
S.1.33.C

Sec.. 13.3
p. 13.3-44
W.E.
S. 1. 32 .C

"Mandatory measurement conditions;" Work Element S.1.28.C./9, 10 --

"Note reference to earlier Work Elements."

Work Element S.1.29.C; "Mandatory measurement condition."/9, 10 --

"Note reference to earlier Work Elements."

Work Element S.1.30.C; "Mandatory measurement conditions."/6, 11 --

"Other conceptual models can fit current data."

Work Element S.1.31.C; "Information needs (data and analysis)."/7 --
"Documentation of all codes is needed."

Work Element S.1.33.C; "Status achieved (references)."/4, 11, 13, 12,
15.

Work Element S.1.32.C; refers to Work Element S.1.41.D, 13.3-62, 72-74
9, 10 -- "Nothing is noted in "Status" or "Plans" in .1.41.D."

This information will be incorporated in work
element S.1.28.C or the relevant test plan will be
referenced.

This information will be incorporated in work
element S.1.29.C or the relevant test pldn will be

!referenced.

I ' .

This information will be incorporated in work
element S.1.30.C or the relevdnt test plan will be
referenced.

The statement of status will be expanded to show the
current documentation of codes.

The issues involved in determining the bounds of
uncertainty in model predictions of pre-waste-
emplacement groundwater traveltimes will be de-
tailed in the SCP Chapter 12. Status in S.1,33.C
will be revised accordingly.

The required descriptive material will be prepared ex-
plaining how evaluation of hydrologic changes will
be made.

./ A
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DISPOSITIONS AND RESPONSES TO SPECIFIC
(FROM APPENDICES AND C OF TlE

CHAPTER 13

NRC COMMENTS
DSCA)

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

Sec. 13.3
p. 13.3-44
W.E.
S.1.34. C

Sec. 13.3
p. 13.3-45,

13.3-46
13.3-47

W. E.
S.1.24. C

Sec. 13.3
p. 13.3-4a

13.3-49
W. E.
S.1.25. C

Sec. 13.3
p. 13.3-50

13.3-51
W.E.
S.1.26. C

Sec. 13.3
p. 13.3-51

13.3-52
W.E.
S.1.27.C

Sec. 13.3
p. 13.3-52
W. E.
S.1.28.C

Work Element S.1.34.C;-"Status achieved (reference)," lines and 2,
"Preliminary conceptual.. available... /6.

"Plans;" Work Element S.1.24.C/9, 10.

A This statement will be modified to reflect changes in
ChapterI5, Section 5.1.10, regarding alternate con-
ceptual models.

This information ill be
S.1.24.C

expanded in work element

Test plans;
new holes.
of detail."

Work Element S.1.25.C, lines 26-29, "It is
Nevertheless, there data...assessment."/9,

recognized in
10 -- "Lack

This information will be incorporated in work element
S.1.25.C or the relevant test plan will be referenced.

This information will be incorporated in work element
S.1.26.C or the relevant test plan will be referenced.

"Plans;" Work Element S.1.26.C/9, 10 -- "How will samples from
existing boreholes be sampled to minimize mixing."

"Status" - first paragraph; Work Element S.1.27.C/4, 5, 6.
'Plans" - Work Element .1.27.C/9, 10.

"Status" - second paragraph; Work Element S.1.28.C/4
"Plans" - first paragraph; Work Element S.1.28.C/9, 10.-- "Note
reference to earlier Work Elements."

'This information will be
S.1.27.C or the relevant

incorporated in work element
test plan will be referenced.

This section will be rewritten to reflect data
limitations. The information will be incorporated in
work element S.1.28.C or the relevant test plan will
be referenced.
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES B AND C OF TlE SCA)

CHAPTER 13

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

I~ 
- - - - I
Sec. 3.3
p. 13.3-53
W. E.
S.1.29. C

Sec. 13.3
p. 13.3-54
W. E.
S.1.30.C

Sec. 13.3
p. 13.3-56
W. E.
S.1. 33. C

Work Element S.1.29.C; "Status," lines 23-25, "No known...to date."/
9, 10 -- "Where and how was a discontinuity tested?"

Work Element S.1.29.C; Plans."/9, 10 -- "Note reference to earlier
Work Elements."

Work Element S.1.30.C; "Status." lines 25-28, "Available evidence...
systems exist. Vertical and areal gradients are small."/4, 5

"Plans," first paragraph."/9, 10 -- V~ote reference to earlier
Work Elements."

Work Element S.1.33.C, lines 29-32, "In spite...criteria (NRC,
1981)"; lines 38-39, "(1) Additional Hydrologic...through
S.1.26.C."/5, 11, 12, 13, 15, 9, 10 -- Note reference to earlier
Work Elements."

I
A This statement will be deleted.

This information will be incorporated in work element
S.1.29.C or the relevant test plan will be referenced.

This sentence will be modified to indicate that data are
now being collected to address the vertical and areal
gradients.

Section will be rewritten to show the changes in the
test plans and the relevant plans will be referenced in
the SCP.

NRC-5: Each study did indeed calculate preemplacement
groundwater travel times in excess of 1,000 years. It
is acknowledged that there are deficiencies and limita-
tions. The word "concluded" will be changed to
"calculated."

NRC-ll: 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).

NRC-12: Detailed characterization will be completed.

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.

NRC-1S: The enlarged data base will be presented and
analyzed.
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DrSPOSITIONS
(FROM

AND RESPONSES TO SPECIFIC NRC COMMENTS
APPENDICES B AND C OF TE DSCA)

CHAPTER 13
* 0

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

Sec. 13.3
p. 13.3-56
W.E.
S.1.33.C

Sec. 1313
p. 13.3-57
W. E.
S.1. 33.C

Sec. 13.3
p. 13.3-57
W.E.
S.1.33.C

Sec. 13.3
p. 13.3-73
W.E.
S. 1.41.D

(continued)

Work Element S.1.33.C, line 1./6.

Work Element S.1.33.C., lines 2-6, "Establishment of the...model
parameters."/10 -- "Would model limit be set at limit of
accessible environment?n

Under Status, the SCR states, "Preliminary analysis of the conse-
quences of a microearthquake event...effects over the 10,000 year
period of nterest."/2, 10 -- "A microearthquake event might not be
significant, but a number might be--the consequence of a number of
events over time should be determined."

A

A

D

A

A

*NRC-9: This information will be incorporated or the
relevant test plan will be referenced.

NRC-10: Additional detail will be provided.

DWIP plans to model the far-field at two basic scales;
the Pasco Basin and the Western Cold Creek Syncline.
The Pasco Basin boundaries are rather fixed, whereas
the Western 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

Model limits would not necessarily be set at the limit
of accessible environment. It may even be set within
the 10 km limit if the initial analysis indicated that
flow would not be toward such a boundary. The western
boundary might be set coincident with the hydrologic
ubarrier," for example. If later analysis indicated
a reasonable chance that flow would be toward sch a
boundary, the model boundary could be moved out.

This section will be rewritten to show the status of the
seismic surveillance effort in obtaining the necessary
information. The appropriate test plans will be
referenced in the SCP.

i

!
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DISPOSITIONS AND RESPONSES TO SPECIFIC RC COMMENTS
(FROM APPENDICES AND C OF THE SCA)

CHAPTER 13

.I

II

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

Sec. 13.3
p. 13.4-2
Fig. 13-4

Figure 13-4. Logic Diagram for Ste./6, 15 -- "Geologic charac-
terization should be part of input to conceptual hydrologic model.
Alternative, refined conceptual models should be used to help plan
field testing program for hydrologic parameters."

A Figure 13-4 will be modified to include alternate
conceptual models.

a
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DISPOSITIONS AND RESPONSES TO SPECIFIC RC COMMENTS
(FROM APPENDICES AND C OF THE SCA)

CHAPTER 13

REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION OWIP COMMENTS IN~~~~ _ -WIP

App. C
PC-26
5.4.1.1

App. C
PC-27
5.4.2.2

What is the probability that groundwater withdrawals for irrigation
would trigger microearthquake or earthquake swarms?

What is the probability that water impoundments behind possible futurf
dam construction (Ben Franklin dam) will cause microearthquake or
earthquake swarms?

C

C

Work Elements S.1.46.D and 5.1.51.D address this
issue superficially. More specific reference to
this concern will be added to Status, Plans, and
Tables.,

Work elements S.1.45.D, S.1.41.D,
address the issue superficially.
reference to this concern will be
Plans, and Tables.

and S.1.16.D
More specific 
added to Status,
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES AND C OF TE DSCA)

CHAPTER 14
'V ~ AsLk ,

$4 1 e1XXuA¶l
TI 11 BWrP .

REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION 8WIP COMMENTS
_ _ , j .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

le-

Sec. 14.1
p. 14.1-2
Fig. 14-1

Sec. 14.3.1
p. 14.3-30
Para. 4

Sec. 14.3.1
p. 14.3-31
Para. 3, 4

Sec. 14.3.1
P. 14.3-31
Para. 3

Sec. 14.3.1
p. 14.3-32
Para. 5

Sec. 14.3.1
p. 14.3-33
Para. 2

Figure 14-1. /4 -- 'Provisions for retrieval should be ncluded
under key proposed criteria related to 10 CFR 60."

An analysis of energy changes ... will be necessary to estimate
excavation sequences are unfavorable. /18 --"This analysis should
consider the jointing in basalt and the different extraction ratios
in BWIP and other documented stable and unstable excavations."

Work Element R.1.3.A Plans /3, 9 --"Specific plans to address this
work element are not discussed in adequate detail."

The analysis will begin by employing ... to determine the magnitude
and rate of tunnel and borehole closure. /10 --"The acceptable rates
tunnel and borehole closure should be defined, the rock mass and
support characteristics determined, and the confidence level in
model results delineated."

Work Element R.l.4.A Plans /3 --"Specific plans to address this
work element are not discussed in adequate detail."

Work Element R.1.5.A Plans /3 --"Specific plans to address this
work element are not discussed in adequate detail."

A Retrievability
tive under key

A

$

will be included as a performance objec-
proposed criteria.

A

A

A

Plans for work element R.1.2.A will describe methodology
for comparing the stability of openings constructed in
Jointed basalt at design extraction ratios to other docu-
mented stable and unstable excavations.

Plans for work element R.l.3.A will describe methodology
for rock mechanics model development based on Exploratory
Shaft (ES) and other test data.

Plans for work element R.1.3.A will describe methodology
for establishing acceptable (a) rates of opening closure;
(b) performance of rock support systems; and (c) confidence
levels In models.

Plans for work element R.l.4.A will describe methodology
for rock mechanics model development based on ES and other
test data.

Plans for work element R.1.5.A will describe methodology
for rock mechanics model development based on ES and
other test data.
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES B AND C OF TIlE DSCA)

CHAPTER 14
_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1li.i, J IWIP

RE-CREINCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION OWIP COMMENTS

Sec. 14.3.1
p. 14.3-33
Para. 2

Sec. 14.3.1
p. 14.3-34
Para. 6

Sec. 14.3.1
p. 14.3-35
Para. 3

Sec. 14.3.1
p. 14.3-35
Para. 6

Sec. 14.3.1
p. 14.3-36
Para. 1

Sec. 14.3.1
p. 14.3-37
Para. 3

"The numerical simulation to determine the temperature profile ...
performance assessment process prior to the Title II (detailed)
design." /10 -- the design logic for the use of numerical simulation
results in the performance assessment process should be provided."

"Data obtained from ... to verify the spatial variation of the
in situ stress in the reference repository location (RRL)."/lO

"What is the acceptable spatial variation of the in situ stress
the RRL? "

in

Work Element R.l.9.A
be performed early in
activities. "

Plans /15 --"The sensitivity analyses should
order to guide site characterization

A

A

A

A

A

A

Work element .l.5.A will be rewritten to correct this
erroneous statement. The purpose of the numerical simula-
tion is to support analysis of opening stability during
repository design rather than to support the performance
assessment process.

Plans for work element R.l.8.A will describe methodology
for establishing acceptable spatial variation of in situ
stress based on ES and other test data.

Plans for the early completion of sensitivity analyses
will be described in work element R.l.9.A.

Plans for work element R.l.lO.A will describe methodology
for determining the acceptable range of rock mass charac-
teristics in support of the rock mechanics tests included
in the ES test plan. Work element R.l.lO.A will be
revised to Priority 1.

Plans for work element R.l.lO.A will describe methodology
for establishing rock mass failure criteria and associated
factors of safety prior to sensitivity analysis.

Plans for work element R.l.ll.B will describe methodology
for establishing spatial variation of rock mass properties
based on ES and other test data.

"The acceptable range of rock mass characteristics must also be
known for performance assessment purposes." /18 --"This should be
done for the rock mechanics tests plans. Priority 1 is necessary."

Oh parametric and.sensitivity analysis ... the repository to func-
tion as necessary to achieve safety and isolation objectives."/IO --

'"the failure continue to be used should be defined, and acceptable
failure or factor of safety should be bracketed before performing
this analysis."

"The relationship between the rock-mass test results and the
corresponding ... more reliably. The results will establish the
spatial variation ... within the reference repository location
(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 should be described. " 112



A - Pqree
C - equires Further Clarification
I - isagree
X - I'ogranatic Impact

DISPOSITIONS AND RESPONSES TO SPECIFIC RC COMMENTS
(FROM APPENDICES U AND C OF TIlE DSCA)

CHAPTER 14

I TmI I WIP I
REFEUL1ICE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION ; BWIP COMMENTS

Sec. 14.3.1
p. 14.3-38
Para. 3

Sec. 14.3.1
p. 14.3-38
Para. 6

Sec. 14.3.-1
p. 14.3-38
Para. 2

"Sufficient numerical modeling studies ... with little or no addi-
tional development." /12 --"The status of validation of coupled
thermomechanical and hydrological models needs improvement."

'Validation of the near-field and canister-scale models ... and
measured rock mass behavior." /10 --"Will heaters be placed in
horizontal holes drilled in the ES-Il facility to measure rock-
mass behavior.".

Work Element R.1.13.0 /12 --"Does not account for problems
associated with predicting deformations across joints as experi-
enced in the NSTF. "

Work Element R.1.18.D Plans /3 --"Specific plans to address this
work element are not discussed in adequate detail."

Work Element R.l.19.D Plans /3 --"Specific plans to address this
work element are not discussed in adequate detail."

Sec.
p. 14
Para.

14.3.1
.3-42
6

Status for work eleme t R.1.13.B will be rewritten to ac-
knowledge the need fo validation of coupled thermome-
chanical and hvdroloai al models. Plans for work element
R.1.13.B will describe methodology for validating coupled
thermoimechanical and hrological models.

Plans for work element .1.13.B will address heated
borehole tests being pla ned for the ES-II facilities.
The ES test plan will provide test details.

Work element R.1.13.B will be rewritten to clarify that
mechanical, thermal, and thermochemical models must satis-
factorily account for the jointed nature of a basalt rock
mass.

Plans for work element R.1.18.D will describe methodology
for establishing sealing performance requirements.

Plans for work element R.l.19.D will describe methodology
for selecting seal materials and developing test tech-
niques.

Plans for work element R.l.22.D will describe in situ
tests to be conducted to determine the effects of tempera-
ture, rock mass deformation and time on the permeability
of the disturbed rock zone.

Status for work element R.1.24.D will describe the site
specific seal performance assessment model to be completed
during FY 1983.

Sec. 14.3.
p. 14.3-43
Para. 3

Sec. 14.3.
p. 14.3-45
Para. 2

Sec. 14.3.
p. 14.3-46
Para. 4

I

I

"Field scale
temperature,
required. o

tests at potential repository depths ... with time,
and permeability." /18 --N Field scale tests will be

1 "The results of testing will be compared with a seal performance
i assessment model." /10 j'-Will the seal performance assessment

model be specific to the BWIP site, and when will it be developed?"

113
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES AND C OF TE DSCA)

CHAPTER 14

I r1-1-1 BWIP
REFEREtlCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION OWIP COMMENTS

Sec. 14.3.
p. 14.3-48
Para. 1

Sec. 14.3.
p. 14.3-50
Para. 7

Sec. 14.3.
p. 14.3-64
Para. 2

Sec. 14.3.
p. 14.3-64
Para. 4

Sec. 14.3.1
p. 14-3-65
Para. 2

Sec. 14.3.
p. 14.3-66
Para. 7

1 Work Element R.1.28 /3 - What provisions have been made to con-
trol any adverse safety-related effects from site characterization
including appropriate quality assurance programs?

"Waste package storage configurations will be analyzed and their
effect on shielding requirements will be assessed."/ 18 --"Several
storage and retrieval scenarios should be considered in determining
dose rates and shielding requirements."

1 "The geometry and configuration of openings ... be determined by
the magnitude and direction of in situ stresses." /13 --,The
geological structure, retrievability, and radionuclide containment
should also be considered."

1 "In addition, the geometry and configuration ... will be optimized
to enhance confinement of the waste." /10 --"How will the layout
of the repository take into consideration the interaction of waste
package, backfill and rock?

" "During these reviews, failure analysis and its consequences will
be taken into consideration in assessing design flexibility." /10 --
"How will analysis of failure and its consequences fit into the
overall design logic? "

1 "Currently available roof support techniques ... in the anticipated
repository environment assessed." /8 --"The effectiveness of roof
support under the cyclic thermal shocks imposed during local
retrieval should be analyzed. Will the rehabilitation of openings
during the retrieval period be a consideration in support design?"

A

A

A

A

A

A
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Plans for work
to control ny
ifteJ 40

4,

element R.1.28 will describe provisions
adverse effects from site characterization

tbp<4 q u i z~~~~~~

Plans for work element
studies for optimizing
ration and determining
ments.

R.1.31 will describe engineering
the waste package storage configu-
the associated shielding require-

Plans for work element R.1.57 will describe
for determining the factors which influence
and configuration of openings.

methodology
the geometry

Plans for work element R.1.57 will describe methodology
for determining the factors which influence the geometry
and configuration of openings.

Sentence will be deleted from plans work element R.1.58
since it does not contribute toward an understanding of how
construction flexibility within thelunderground facility
can be provided to accommodate adverse site specific
conditions.

Plans for work element R.1.61 will describe methodology
for designing roof support systems considering cyclic
thermal shocks during local rehabilitation and retrieval.

. ....
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES B AND C OF TIE SCA)

CHAPTER 14
.. .. - 9 *. tI

I 111.1
ItL I.I(LICE

fil P
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS OWIP COMMENTS

_ I I I

A
qI

Sec. 14.3.1
p. 14.3-67
Para. 1

Sec. 14.3.1
II. 14.3-67
Para. 3

Sec. 14.3.1
P. 14.3-69
Para. 3

Sec. 14.3.1
p. 14.3-72
Para. 2

Sec. 14.3.1
p. 14.3-72
Para. 1

Sec. 14.3.1
p. 14.3-73
Para. 7

Work Element R.1.62 /3 --"This work element should receive a higher
priority. Retrieval requirements are a key part of the 10 CFR 60
performance objectives."

"Specific procedures for retrieval will be defined and incorporated
into the appropriate documents." /10 - Will local retrieval and
other retrieval scenarios be considered in defining the procedures?"

"Details on the adequacy of the ... will be presented in the safety
analysis report." 3 --"The ventilation design does not consider
local retrieval, and is quite optimistic regarding ventilation
losses."

"This testing will be conducted as a part of other full-scale
hydrologic or rock mechanics tests."/lO --" The manner in which test
results will be used in coupled thermomechanical/hydrological
analyses should be defined before finalizing test plans."

A

A

A

A

A

A
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Work element R.1.62 will be revised to Priority 1.

Plans for work element R.1.62 will describe the retrieval
scenarios to be considered in the preparation of
retrieval procedures.

Plans for work
of ventilation
tions.

element R.1.65 will include consideration
requirements imposed byAretrieval opera-

AQ

NNo information on the effects of stress and elevated ... of a work
mass is presently available."/l --" Work done in granite provides
preliminary information on these effects."

Plans for work element R.1.70 will describe methodology
for utilizing coupled thermomechanical/hydrological
analyses.

Status for work element R.1.70 will be reworded to include
available granite test results.

Work element R.1.72 will be revised to Priority and
applicable ES construction plans and procedures will
conform with 60.134(c).

"The plan and the procedures ... and will be revised periodically
for adequacy and compliance.' /13 Plan and procedures for explora-
tory shaft construction should receive priority 1. "

I
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DISPOSITIONS AND RESPONSES TO SPECIFIC RC COMMENTS
(FROM APPENDICES AND C OF TE DSCA)

CHAPTER 14
-Y 4 4

I I 11
I1. [.I lICE

BWIP
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE(REMARKS BWIP COMMENTS

I I

Sec. 14.3.1
p. 14.3-73
Para. 1

Sec. 
p. 14
Para.

14.3.1
.3-73
3

Sec. 14.3.2
p. 14.3-75
Para. 3

Sec. 14.4
p. 14.4-1
Para. 2

Sec. 14.4
p. 14.4-2
Fig. 14-2

Sec. 14.4
I). 14.4-8
PNkra. 3

"The effect of heated water on the joints ... on the integrity of
the structural support systems with time will be determined."/9 --
"Rill these tests be conducted in the ES-II facility?"

"All of this information will be used o improve the numerical used
for analysis and performance confirmation." /10 --"How will this be
achieved, and what is improvement level sought?"

Work Element R.2.1 /3 --"This work element should receive a higher
priority."

*A wide range of testing has been ... These data will.be input to
the performance assessment models and repository design activities"/
9, 10 --"The logic that will be used n incorporating test data in
performance assessment models and repository design should be
clearly defined."

"The logic diagram for geoengineering and repository design that
all major issues (R.1.A, R.B R1.C, and R.1.D) will be resolved
from ES-I and ES-II testing." 718 --"It is not clear how results
from ES-I and ES-II testing will be extrapolated to the RRL to
resolve issues R.1.A and R.I.D. "

"Porthole testing will be conducted at the ... to isolate the
various aquifers from each other and from the candidate repository
horizons." /18 --"All portholes should be used for testing the
effectiveness of the shaft grout.@@

Plans for work element R.1.13.B will describe
for rock mechanics model development.

methodology

Plans for work element R.1.71 will
that these tests will be conducted
The ES test plan will provide test

be revised to confirm
in the ES-II facility.
details.

Work element R.2.1 will be revised to Priority 2:

Plans for work element R.l.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
start with check of grout seal.
provide test details.

all porthole tests will
The ES test plan will

li6
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DISPOSITIONS AND RESPONSES TO SPECIFIC RC COMMENTS
(FROM APPENDICES AND C OF TE SCA)

CHAPTER 14

4 a
1 11.11

I.I I. fl1.IJCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS
BWIP

DISPOSITION BWIP COMMENTSn
A

- I

-Sec. 14.5
p. 14.5-2
Table 14-4

Table 14-4. /3 --"These criteria do not reflect changes found in the
July 7, 1982, proposed 10 CFR 60'Technical Criteria. "

a

A The SCP will .e em4.- reference the e 
of 10 CFR Znt'1 the 1: final.e.d- !
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES AND C OF THE SCA)

Chapter 15

ITEM 1WIP .
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION , OWIP COMMEHTS

Sec. 15.2
p. 15.2-1
Para. 1

Sec. 15.3
p. 15.3-1
Para. 1

Sec. 15.3.1
p. 15.3-12
Para. 1

Sec. 15.3.1
.p. 15.3-12
W.1.l.A
Para. 1

Sec. 15.3.1
p. 15.3-12
Status
Para. 2

The Basalt Waste Isolation Project (BWIP) ... have not been resolved.
/3 -- Issues not listed in Chapters 6, 11, or 15.

The operating temperature limits for candidate ... from extrapola-
tions of existing data. /10, 16.

[ These premises will be verified. /19.

D

A

A

A

A -

118

The BWIP defines the issue in the introduction to Chapter
13 and clearly states that issue resolution, as defined,
is NOT a BWIP goal, but completion of work elements to
satisfy criteria is our goal.

Additional information will be supplied in future BWIP
documentation. Available information will be added to
Section 11.3.2.2 and other SCP sections specifically on
thermal limits of backfill, and referenced where possible.

If WIP decides to take credit for the containment value
of intact cladding, the detailed planning associated with
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.

Details of the test program are included in the Barrier
Materials Test Plan which will be made available to the
NRC and will be referenced in the SCP.

Additional information on the performance of backfill
materials will be supplied in future documentation.
Dehydration, if reversible, does not invalidate the
thermal limit.

A materials development test program ... obtain the required data.
/3, 18.

A temperature limit of 300*C ... atmospheric pressure-(Anderson,
1982, Section 2.4). /15, 16 -- "This reference does not back up
3000C limit. Bentonite begins to dehydrate as low as 500C (SCR
Ref. Weaver, 1979) on p. 6.3-9."

* *- , , I
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C - Requires Further Clarification
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES AND C OF THE DSCA)

Chapter 15

ITEM 8WIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITIONI BWIP COMMENTS

Sec. 15.3.1
p. 15.3-13
W.l.1.A
Plans
(All)

Sec. 15.3.1
p. 15.3-13
W.1.2.A

Sec. 15.3.1
p. 15.3-14
Para. 2

and 3
W.1.3.A

Sec. 15.31
p. 15.3-15
Para. 1
W.1.3.A
Plans

Sec. 15.3.
p. 15.3-15
Para. 2
(All)

A material development and test program ... corrosion allowance for
waste package design. /3, 18 -- "The plans discussed here and under
"status" covers the requirements generally but more detail is needed
for evaluation.'

Status and Plans. /16, 21.

If, in some manner ... (and hence, release rates 1 of multivalent
radionuiclides. Conversely, it can be hypothesized ... or minimally
affected by radiation. /3, 5, 7, 15, and 20 -- "These are specula-
tive statements that could bound the conditions, but a discussion
of some mechanisms and supporting references should be given to add
credibility. Jacobs and Apted (1981) is not a proper reference;
as t is merely an abstract of a paper that was presented orally."

At present, only one test ... of deleterious radiation effects.
/21 -- "One test seems very inadequate. Some mechanism studies
seemed required even if corrosion rates do not increase, which
seems probable."

Measuring the effects of radiation ... performance of waste package
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.

Details of the test planning are included in the Barrier
Materials Test Plan which will be made available to NRC
and will be referenced in the SCP.

Additional details outlining the status and plans for
completing work element W.1.2.A will be added. The
detailed plans are found in the Barrier Materials Test
Plan, which will be available to the NRC and will be
referenced in the SCP.
The materials In W.1.3.A will be clearly labeled hypothe-
sis where appropriate, and existing new data will be
added to narratives in Section 11.3 with detailed infor-
mation to be provided, as available in update of the SCP
or BWIP topical reports. Should experimental results
from testing described in the Barrier Materials Test
Plan required testing over a broader range of experimental
conditions than defined therein, this work ill be
planned, implemented, and documented.

Details of additional test planning are included in the
Barrier Materials Test Plan, which will be made available
to the NRC and will be referenced in the SCP.

Flow-through experiments are described in the Barrier
Materials Test Plan, which will be made available to NRC
and will be referenced in the SCP.

A
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DISPOSITIONS AND RESPONSES TO SPECIFIC
(FROM APPENDICES AND C OF iTHE

Chpater 15

NRC COMMENTS
OSCA)

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

_ _. L .____________ I _ __ __________

Sec. 15.3.1
p. 15.3-15
Para. 1
W.1.4.A
Status

Sec. 15.3.1
p. 15.3-16
Para. 2
W.1.4.A
Status

Sec. 15.3.
p. 15.3-17
Para. 2
W.1 .4.A
Status

Sec. 15.3.1
p. 15.3-17
Para. 3
Status

Sec. 15.3.1
p. 15.3-18
Para. 1
Plans

Solubillty data are more useful than leach rate ...
/4, 16 -- "This is not a generally true statement.
be more useful in that is may set an upper bound."

waste package.
Leach rate could

Solubilities of solid phases ... phase does not precipitate. /13,
16 -- "If a species s solubility controlled on leaching, it may
not be in the cooler regions where metastable conditions could exist.
Colloid formation could occur during the leaching process also."

Generally a strongly reducing environment ...,for radionuclide-
bearing phases. /5, 7, 13, 16 -- "The oxidation state in the Grande
Ronde groundwater has not been established as yet. A change of 6-
to 10 orders of magnitude is much too large in a general statement
without a specific reference to a particular nuclide."

However, insufficient data are available ... expected repository
conditions. /16, 18 -- "What are the expected repository conditions
Ref?"

D

A

A

D

0

Preliminary laboratory results of hydrothermal tests
demonstrate that solubility, not leach rate, is the contro-
ling effect in a waste package containing backfill in
basalt. The position that solubility is important is
also reflected in attention to interactions (10 CFR 60)
and n the NRC position paper on Radionuclide Seciation
and Solubility determination received by DOE 1/28/83.

The Barrier Materials Test Plan contains testing aimed
at determining whether colloid formation is significant
in the basalt/bentonite backfill and basalt host-rock
system. The phraseology of this paragraph will be
clarified. Also see W.l.lO.A.

More isotope-specific information will be added to the
specifics of the status section, reflectinq additional
data that will be provided in Section 6.3 or 11.3 of
the SCP.

Repository-specific conditions are defined in Chapter 6
and 11 of the SCR, and references contained therein, as
well as Chapter 5 (hydrochemistry). Cross references
will be supplied in the SCP.

Kds are discussed in W.2.4.A and although not specifically
excluded, are not considered relevant to this work
element. BWIP's program ncluded work on determining
the uncertainties in Kds. Planning for resolution of
this item is under way and will be included.

The behavior
repository.
tainties in

r of these waste forms ...
/16, 21 -- Very general.

Kds?"

conditions expected for the
What about resolving uncer-

120



A - Agree
C - Requires Further Clarification
D - Disagree
X - Programmatic Impact

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

Chapter 15

ITEM i' BWIP a
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION DWIP COMMENTS

Sec. 15.3.1
p. 15.3-18
Para. 1
Plans

Sec. 15.3.1
p. 15.3-18
Para. 1
W.1.5.A
Status

Sec. 15.3.1
p. 15.3-19
Para. 1
Status

Sec. 15.3.1
p. 15.3-19
Para. 1

Sec. 15.3.1
p. 15.3-19
Plans
(All)

Otherwise, they will be incorporated ... concentrations in natural.
/4, 16 -- "How will these Plans uncertainty factors be used and can
assurance of conservatism be possible?"

The BWIP is confident ... constructed in basalt.
of the lack of samples from the disposal horizon
of knowledge of the Eh-pH controlling mechanism,
a non-sequitur.'

/4, 12 -- In view
and admitted lack
this statement is

... control probably results ... the basalt groundwater system.
/5, 16

A

A

A

A

A

121

The phrase will be rewritten. Test and performance
plans such as the Barrier Materials Test Plan and the
Performance Assessment Plan will contain treatment of
uncertainty and conservatism in this and other data/
analysis areas. Tehy will be referenced and summarized
in the SCP,

The statement will be rewritten.

A statement will be added that as additional data become
available, alternative mechanisms will be considered to
determine which one (or ones) best fit the available data.

Presently available (new) data will be added to Sections
6.3 or 11.3 of the.SCP, defininq oxyqen consumption with
time, and as additional details become available they will
be reported in SCP updates.

The details of testing and analysis will be provided in
the Barrier Materials Test Plan and in the Performance
Assessment Plan, which will be made available to the NRC
and will be referenced and summarized in the SCP.

I In direct Eh measurements (oxygen depletion) ... the basalt ground-
water system. /5, 7, 9, 10, 16, and 18.

The BWIP plans to experimentally determine ... the rate of Eh reduc-
tion in a sealed repository. 21 -- "This represents one of the
most important pieces of knowledge required yet no discussion is
given of the experiments to be conducted and the applicability and
transferability of these results to in-situ conditions."

I . , ,, , . .
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMENTS
(FROM APPENDICES B AD C OF THE SCA)

Chapter 15

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

Sec. 15.3.1
p. 15.3-20
Para. 1
W. .6.A
Status

Sec. 15.3.1
p. 15.3-22
Para. 1
W.1.1O.A
Status

Sec. 15.3.1
p. 15.3-23
Para. 1
W.l.1O.A
Status

Sec. 15.3.1
p. 15.3-23
W.1.10.A
Plans
(All)

Sec. 15.3.1
p. 15.3-24
Para. 3
W.1.12.A
Status
(All)

Using the environmental conditions expected in a repository con-
structed in basalt as a basis. 111. 16

Grande Ronde groundwater ... hydroxides and hydroxyoxides.
11 -- "These points in dispute. What is the effect of the
carbonate and fluorine content for example?"

/5, 6,
high

Details of environmental conditions used as experimental
variables are contained in the Barrier Materials Test
Plan. The literature search referenced in Smith, 1980,
provided the early selection basis (screening) to narrow
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 ncorporate this,
as needed.

The Barrier Materials Test Plan will contain experiments
aimed at verifying the radionuclide species and the
effects of anion complexation on available species in
the waste package environment.

The statement will be rewritten to state "is hypothetical
in nature." Detailed experiments to validate this
statement are defined in the Barrier Materials Test Plan.

This activity will be included in the Barrier Materials
Test Plan, which will be available to NRC and will be
referenced and summarized in the SCP.

Information in the Barrier Materials Test Plan, which
will be available to NRC and will be referenced and
summarized in the SCP.

The radiation field, however ... a significant detrimental factor.
/5, 6, 13, 16 -- "What happens in the very near field can affect
speciation farther downstream."

Ongoing research to evaluate the effect ... in the basalt geo-
hydrologic system. /18, 21 -- Very important information. The
plans should be more specific as to colloid and polymer formation
on leaching, stability along flow path, and influence of flowtops
and interbeds.

The various dissolution/growth mechanisms ... under projected
hydrothermal conditions. /5, 16
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES B AND C OF THE DSCA)

Chapter 15

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

. _ _ . _ _ _ _ ________ . . __ , __________

Sec. 15.3.1
p. 15.3-25
Para. 2

Sec. 15.3.1
p. 15.3-25
W.1.12.A
Para. 3

Sec. 15.3.1
p. 15.3-25
Status
Para. 4

Sec. 15.3.1
p. 15.3-26
W.1.12.A
Plans
(All)

Sec. 15.3.1
p. 15.3-28
Para. 1
w.1 .14.B
Status

Plans
(All)

The dissolution of basalt ... to the accessible environment.
/5, 16

Waste forms show a complex set ... ordering of the solid waste
form. /5, 16

These data can be coupled ... meaningful radionuclide release
rates. /5, 12, 16. "This is probably the most difficult of models
to construct."

All of "Plans" section. /21 -- Again an important set of experi-
ments with only a listing 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 - .5V."

All of Plans. /21 -- "These are difficult experiments. How will
they be performed?

A

A

A

A

Additional information on present status will be included
in the data section of 11.3 or 6.3 of the SCP, and in
future updates of the SCP.

Additional information on present status will be included
in the data section of 11.3 or 6.3 of the SCP, and in
future updates of the SCP.

Additional testing is described in the Barrier Materials
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
be available to NRC and will be referenced and summarized
in the SCP.

A
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A - Agree
C - Requires Further Clarification
D - Disagree
X - Programmatic Impact

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

Chapter 15

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

Sec. 15.3.1
p. 15.3-28
para. 1
W.l.14.B
Status

Sec. 15.3.1
lp. 15.3-29
W.l.15.B
Plans (all)

Sec. 15.3.2
p. 15.3-41
para. 4
W.2.1.A
Plans

Sec. 15.3.2
p. 15.3-41
.2.1.A

Plans
General

Sec. 15.3.2
p. 15.3-42
para. 9
W.2.4. A
Status
(bottom
f page)

A calculation of average' velocities...transport to diffusion
(Wood' et al., 1982)/5 -- The report saysclO-7 m/sec assures
diffusion control. The 10-11 m/sec was assumed for conservative
calculation purposes. Flow measurements forlt. rD (10-10 cm/sec)."

All of Plans./IO, 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?"

All of Plans/19.-- "Nothing is said about near-field heat induced
effects."

This item will be clarified in text of the SCP.

More details will be provided in SCP text and supported
by the Barrier Materials Test Plan.

More details will be provided as data ecume vdilaole.
Additional dndlysis of interbed and in-filling mdteridIs
will be made and interpreted to determine whether the
controlling redox phases are similar to ur different
from initial measurements, nd conditions used in
hydrothermal experiments. Details will De 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.

The current accepted values...in Section 11-4. A more detailed
discussion...and W.2.10.C./5 -- Accepted by whom?"/l -- Sections
W.1.5.A and W.2.1.A provide no additional information or plans."
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A- Aree
C - Requires Further Clarification
D - Disagree
X - Prograniatic Impact

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

Chapter S

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

. __.____._____._._ 
.Sec. 15.3.2

P. 15.3-43
para. 3
W.2.4.A
Plans

Sec. 15.3.2
P. 15-3.45
W.2.8.A.
Status

Sec. 15.3.
P. 15.3-45
W.2.8.A
Plans

Sec. 15.3.2
P. 15.3-46
Para. 7
W.2.10.C
Status

Sec. 15.3. 2
P. 15.3-47
W.2.10.C
Plans

All of Plans/21 -- "Sorption and solubility are the most important
items. The sorption R&D plans need much more elucidation."

Key parameter list./15 -- "The key parameter list is incomplete,
e.g., waste package design, package component stability, colloid
formation, etc. The above could be considered as subsets of
containment time, but no colloid formation.

All of plans and particularly "The WIP plans to proceed in
acceptable release rates..."/19

Current evidence indicates that... or allow canister materials/4,
16 -- "Jacobs and Ated (1981) is not an acceptable reference. That
the Eh is low and still in the hypotheses stage."

General Comment/None -- "What are the specific plans to model
aqueous redox conditions with advanced geochemical codes? Since
meaningful downhole measurements of Eh is generally not possible
and the probability of future success seems small, the calculational
methods are very important and should be outlined."

A.

A

A

A

A

Details of characterization will be found in the
Borehole Drilling and Test Plan and for interaction
studies in the Barrier Materials Test Plan, which will
be available to the NRC. These plans will be summarized
and referenced in the SCP.

Correction will be made to the key parameters list.

Details of test planning are included in the Barrier
Materials Test Plan, which will be made available to the
NRC. Acceptability of.data with respect to release
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.
Additional data will be provided, and the Barrier
Materials Test Plan has details of test strategy to
verify assumptions, by'further detailed testing.

Specifics of modeling plans and their impacts on the
test program (iteration and feedback) are in the
Performance Assessment Plan. Treatment of this topic
in Chapter 15 of the SCP will be expanded. Additional
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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A - A.ree
C - Requires Further Clarification

- Disagree
X - Programmatic Impact

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES AND C OF TIlE SCA)

Chapter 15

ITEM [ 8WIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS

Sec. 15.32
P. 15.3-48
Para. 7
W. 2.12.D
Plans

Sec. 15.32
P. 15.3-49
W.2.13.D
Plans

Sec. 15.3.:
P. 15.3-53
W.3.1.A

Sec. 15.3.'
P. 15.3-68
Para. 1
W.3.2.A
Plans

General Comment/19 - "The so called plan consists merely of
some vague assertions as to what will eventually be done."

General Comment/21 -- "What are plans for verification of coupled-
hydrologic models?"

Statistical techniques for extrapolationg data over time./None --
"Has DOE systematically considered the limitation of an approach
that is "fundamentally based on expert scientific options?"

(10-3 to 105 meters per year in the Grande Ronde Basalt)... 5-
'Obviously these flows are not realistic for the whole formation
undoubtedly inferred from regional hydrology."

'D

A

C

A

The sum of the preceding work elements that lead to a
definition of release from the engineered systems and
transport to the accessible environment will provide
the answer to the work element. Any analysis required
to determine the relationship to 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
OWIP to determine required performance of waste
package and repository subsystems and their individual
component performances.

The sum of the preceding work elements that lead to a
definition of release from the engineered system and
transport to the accessible environment will provide
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 WIP to determine subsystems and their
individual component performances. This plan will be
referenced in the SCP.
We are not clear on what NRC means by this statement,
please clarify.

Better data will be presented when it is available as
a result of testing defined in the Borehole Drilling
and Test Plan and the Exploratory Shaft est Plan.
Tests using variable flow rates as a variable are
described in theparrier Materials Test Plan. These
plans will be summarlzed"and referenced in the SCP.

iI
I
i
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A - Agree
C - Requires Further Clarification
D - Disagree
X - Programmatic Impact

DISPOSITIONS AND RESI'ONSES TO SCIFIC tHtC COMtIEIT5
(FROM APPENDICES B AND C OF THE SCA)

Chapter 15

I
1ITEM BWIP

REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITIONI BWP COMMENTS
.1I

Sec. 15.3.3
P. 15.3-58
W.3.2.A

(Planll)

Sec. 15.3.
P. 15.3-59
W.3.3.A
Status and
Plans

General Comnent/21 -- "Considering the great detail in the "status"
part, the so-called plan is virtually non-existent."

General Comment./16 -- "References should be given for
documentation of status and the various. If some plans are not
documented, it should be noted."

A As detailed analysis is completed, it will be reported
in future updates of the SCP. Test details will be
provided in the Borehole and Drilling Test Plan and
the Barrier Materials Test Plan as well as the Explor-
atory Shaft Plan.

A The Performance
and an expanded
the SCP.

Assessment Plan will contain details,
text of W.3.3.A will be provided in
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A - Agree
C - Requires Further Clarification
D - Disagree
X - Programmatic Impact

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

CHAPTER 16

ITEM 1 1 _WIP
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION BWIP COMMENTS

Sec. 16.3.1
). 16.3-1
Iara. 2

ec. 16.3.1
. l.3-2-

lara. 1

Sec. 16.3.1
p. 16;3-3
Para. 

Sec. 16.3.3
p. 16.3-8
Para. 3

Sec. 16.4
p. 16.4-7
Para. 5

Lines 12-bottom, "ISSUE S.l.C-SC...(NRC, 1981a), and the "/3 --
"Actual data are needed to describe and develop a conceptual
groundwater model and then to model for predictions of groundwater
travel time."

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"?

Activity 3 in Section 16.4 of the Site Chdrdcterizdtion
Report (SCR) describes the preparation of the Performanc
Assessment Pldn. The plan details this item. The
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 emphasize 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 priori acceptance criteria and hen
working towards this objective. 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-
formance assessment plan. The text will be rewritten
to incorporate contents of the plan into the SCP.
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'.

t 128



A - Agree
C - Requires Further Clarification

- Disagree
X - Programmatic Impact

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

CHAPTER; 16

ITEC OWIP 
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS - DISPOSITION . OWIP COMMENTS

Sec. 16.5
p. 16.5-2
Table 16-2

Sec. 16.5

'Work Element"; S.1.30.C-SC," "S.1.31.C-SC," "S.1.33.C-SC,"
"S'1.34.C-SC / 910 --"See comments for appropriate Work Elements
in Chapter 13 of SCR.""

"Work Element"; "S.1.41.D-SD," "S.1.30.C-SD,' "S.1.3.7.D" / 9,10 --
"See comments for appropriate Work Elements in Chapter 13 of SCR."

A

A

Work elements will be revised in Chapter 13 and integra-
ted into Table 16-2, Chapter 16, of the SCP.

Work elements will be revised in Chapter 13 and integrated
into Table 16-2, Chapter 16, of the SCP.
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1. ia.luires Further Clarification
I 1iisagree
A -ol vogramnatic Impact

DISPOSITIONS AND RESPONSES TO SPECIFIC RC COMMENTS
(FROM APPENDICES AND C OF THE SCA)

CHAPTER 17

I It I*
iii1i i IU

I _ 1 .W IP
ACE JSTATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION DWIP COMMENTS

Sec. 17.1
go. 17.1-1
Para. 4

Sec. 17.1
p. 17.1-1
Para. 4

Sec. 17.2.2
p. 17.2-4
Para. 3

Sec. 17.2.2
p. 17.2-4
Para. 3

Sec. 17.2.2
p. 17.2-7
Para. 2

'Each sequence shown is one of 
rhe logic diagrapi may also be 
kcquired."/9 -- 'The objectives
esolving key issues shqp1d not
udgetary requirements.

several that could be ... requirements.
changed as increased knowledge is
and minimum data requirements for
be affected by schedule and

The logic diagrams ... issues will be resolved./ -- The time when
lissues will be resolved is not provided as stated."

A

A

A

A

The paragraph will be revised to delete "is somewhat
flexible in response to schedule and budgetary require-
ments."

The paragraph will be revised to delete "and the time
where the issues will be resolved."

"Selection of the candidate horizon for breakout ... as well as the
rincipal borehole (RRL-2)"/ 9 --"Fhe tests that will be performed
in these holes and the manner in which the data from these holes will
e used in extrapolating ES-II data base to the RRL should be defined'

* ** * .1 �JUiEhI%.S I. I . � t S S S S US **S I. I IJS* .11

0~
'The various characteristics of the candidate horizons ... will I
-anked to select the best horizon for breakout."/ 8 --" 0 CFR 60
lefines site characterization as a program which establishes the
ranges of relevant parameters for a particular site. Hence,
favorable or unfavorable decisions should be based on acceptable
ranges of relevant parameters."

tie

Paratg a t lod fed to Us~ r accraeleflectf

the decision analysis process. I,( ..4J

Sentence will be modified to relate to shaft integrity.

k-

-ines 18-19, "Vertical transport ... for isolation."/ 5 --"Is this a
jeneral statement or specifically related to shaft integrity?"
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e: m-oauires Further Clarification
I) Disagree

I'oJrammnatic Impact

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

CHAPTER 17

-- 
a

illJCE 0W IP
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS VIWIP COMMENITS

DISPOSITION BIUP COMMENTS

-A

Sec. 17.2.3
p. 17.2-8
Para. 2

Sec. 17.2.3
I). 17.2-13
Table 17-4

Sec. 17.2.3
P. 17.2-14
Vlrt'a. 

Sec. 17.2.4
I). 17.2-17
Table 17-6

Sec. 17.2.4
p. 17.2-19
Para. 6

3,Lines 19-26. "After completion ... of the exploratory shaft."/ 3 --
What is the ultimate fate of these hydrofractured zones and how will
they affect groundwater flow?

"Pressure differential and grout strength."/ 18 --"These parameters
do not provide sufficient data on the shaft seal."

Lines 1-10, "Drilling of horizontal ... given in Table 17-5." /3--
What tpe of tests and analyses will be used on what intervals,
etc.?

"The tunnel layout in the repository horizon ... to minimize the
stress concentration." /10 --"The primary goal of the tunnel layout
should be to maximize radionuclide containment, with a secondary
goal of maximizing stability."

Line 17. /9 -- Work elements S.1.24.C and S.1.25.C should be
included."

Lines 13-25, "Test Program ObJective 3 (Phase I)."/3,9 --' Demon-
strate hydrogeologic isolation in vicinity of shaft."

A

A

A 5

A

A

A

Perturbation caused by hydraulic fracturing stress measure.
ment is too small to be. detected in nerformance assess-
ment models. This question will be discussed in Chapter 4
and Chapter 16 of the SCP.

ES test plan will provide more information and will be
referenced in the SCP.

Additional information on interval testing and analyses
will be presented in the Exploratory Shaft Test Plan.

Tunnel orientation in the repository horizon for the pur-
pose of minimizing stress concentrations around the tunnel
is a factor in maximizing radionuclide containment. Mini-
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.

ES Test Plan will identify additional work elements and
work elements S.1.24.C and S.1.25.C will be added.

Paragraph will be revised to include demonstration of
hydrogeologic isolation in vicinity of shaft.

Sec. 17.2.4
P. 17.2-20
Para. 4
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES AND C OF TIE DSCA)

CHAPTER 17

I I I... . ..

111'11
:wi i0CE

Dw P
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS DWIP COMMENTS

* I

Jec. 17.2.(
p. 17.2-24
Para.l

Sec.
p. 1
Pa ra

Sec.
p. 1
Para

17.2
7.2.24
. 3

17..6
7.2-26
. 3

"A series of observations during construction of the Exploratory
Shaft - Phase II, ... " /10 --"Criteria for final geotechnical
information prior to submittal of the license assessment of appli-
cation. The site should be defined to properly analyze the data
from ES-II. "

"This will greatly increase the data base ... by not repeating
tests previously performed."/ 12 --"A good correlation of the
Pomona basalt characteristics with basalt from the candidate
horizon is required before this statement can be made."

"Tests may be conducted, if required, to establish the rock-mass
strength. No specific test has been ... could be used to develop
the testing techniques."/ 9 --"Large-scale rock mass testing is
important to characterize rock mass behavior especially coupled
thermo-mechanical/hydrological behavior."

Line 34-bottom, "17.2.7.2 Hydrologic ... repository flow."/3,9,10

Lines 1-11, "Based on the conditions ... presented in Table 17-9.'Y
3, 9, 10

Table 17-9./ 3, 6 --"Values for paraIeters other than in repository
horizon should also be determined.

A

A

The first NRC comment is not a complete sentence. Further
clarification is necessary for resolution of the comment.

Paragraph will be revised to defend and restrict conclu-
sion and reference wfll be made to Chapter 4 of the SCP.

Information on large-scale rock mass testing will be
included in the Exnlnratory Shaft Test Plan and will be
referenced in the SCP.

Exploratory Shaft Test Plan will provide needed details.

Exploratory Shaft Test'Plan will provide needed details.
10

Sec. 17.2.7
p. 17.2-26
Para. 4 .

Sec. 17.2.7
p. 17.2-27
Para. 1

Sec. 17.2.7
p. 17.2-28
Table 17-9

A

A

A
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1. I4.t.euires Further Clarification
| li hidgree

- i,'i|uraminatic Impact

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

CHAPTER 17
..

till
III ITl.I ICE

aWIP
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS BWIP COMMENTS

4. I I

Sec. 17.2.8
p. 17.2-29
i[iga. 3

:ec. 17.3
it. 17.3-1
Uara. 3

Sec. 17.3
p. 17.3-2,

17.3-3,
17.3-4,
17.3-5

Sec. 17.3
p. 17.3 -3
Fig. 17-9

'Provide geotechnical information to enable characterization of a
volume ... to allow a decision on the suitability of this site for
repository." /18 --"'Sealing, backfill performance, and retriev-
ability are not addressed in this testing program.

However, the resolution ... the second quarter of fiscal year 1987.1
6 --"If no report is issued, how will the resolution of the issue
be assessed? Receipt of documentation of issue resolution by DOE
as late as 2Q FY87 could unnecessarily delay review of the license
application.

Figures 17.8, 17.9, 17.10, 17.11. /21 --"The figures do not provide
enough on how the information needs identified in Chapter 15 under
each work element will be met in order to meet the time restraint
of the final progress report and license application. The informa-
tion presented is not adequate for NRC to provide guidance to DOE."

"Results of ES-II testing will resolve issues R.l.A, R.1.0, and
R.1.D, as presented in the schedule, Figure 17-9."/10 -The
manner in which ES-II testing will be integrated with testing in
boreholes RRL-2, RRL-6, and RRL-14 to resolve R.I.A and R.1. is
not clear.'

D

HA

A

A

The need for testing sealing, backfill performance, and
retrievability in the ES-Phase II is not yet evident. With
the possible exception of sealing, this testing, to the
extent that testing is warranted, could be performed in
other facilities (e.g., NSTF). Regardless of where such
testing is done, it would be for design confirmation pur-
poses rather than site characterization purposes, and thus
dpes not necessarily supports ite uitability tcision.

'SSzn a rZt-fI ceprttt satisy th ay
marrafOl13 raCalt i fragmen~ted -a I; nALt rprtn
n;ro d 6e pixPm l tl h rerpa aro tE x--o e-

(Ms at Aatav . at4,-a. AA ' OpAa.n

Thi level o a ries oj I
This level of I 1 is not appropriate f SCPr t

1>
Plans for resolution of these issues will describe method-
ology for integration ES-II testina with tstiri in
boreholes RRL-2, RRL-6 and RRL-14.
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DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES AND C OF TIlE SCA)

CHAPTER 18 I-

iTLIUSo~4oJ 0e MM -% 

tu Al. Qeulw d, ap ,

II
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-

Ill 
iM I L Y ICE STATEMENT OF ITEM - COMMENTS CODE/REMARKS

aWlP
DISPOSITf

*~A~id~e~4 4o IAUT 
_!WICO&ENSIs 

{ax,
s

* 4 ~I -I
I _ * - -

Jec. 18.1
Ia. 18.1 -1
to l.1-4

Para. 18.1

The organizational structure, functional responsibility ... through-
out the entire project. --

Provide a commitment that DOE will annually perform an evaluation
of the QA program of its principal contractors and describe how
this evaluation will be performed.

Describe the criteria for determining the size of the QA organi-
zation (including the inspection staff) of DOE and its principal
contractors.

drttl t4l � J;�_

Describe the qualification requirements for the position of
to 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-
lished requirements is accomplished by personnel within the QA
organization.

Identify QA personnel (by position title) in DOE and in the
principal contractor's organization who are authorized to: (1)

pi identify quality problems, (2) initiate, recommend or provide
solutions through designated channels, (3) verify implementation
of solutions, and (4) stop unsatisfactory wor (SXDescribe how
these actions are accomplished.

t Describe how disputes involving quality arising from a difference
X of opinion between QA personnel and other department personnel

are resolved.

Ab

b
D, X

A (-4>)

A

A

£AQM4s Cilt 6 Viol
,Witt qt ka J446a i" 4tt

hw%"Ulk~ WI'J* 4 amM MSOP

h L t g o ,+ Bdvm
~~~~ ~~~_ kw 

01SP-4014

ltz8s -

P.cu

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 retains audit and surveillance author-
ity over all verification activities.

This will be clarified in the SCP, Chapter

v6"5 "et s 'ail &"e-tU

This will be clarified in the SCP, Chapter 18.
4t e&e15fra 4o £e

SEttoLF 1, A;oo u V8C
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A - Agree
C - Requires Further Clarification
D - Disagree
X - Programmatic Impact

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES AID C OF THE SCA)

CHAPTER 18

- I

I TEM
REFERHENCE

S.. -.1
p18.1-1 to
- 18.1-4

Sec. 18.2
.18.2-1 to
18.2-2
Para. 18.2

BWIP
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS BWIP COMMENTS

I I .- . . . _ _.

Continued

Identify (by position title) the individual at the site who,
during and after site selection, is responsible for directing and

b managing the site. QA program. Clarify that this individual has
an appropriate organizational position, responsibilities, and
authority to exercise proper control over the QA program; that7
he is free from non-QA duties; and that he can thus give full I -
attention to assuring that the QA program at the site is being
effectively implemented. -'

The Secretary of the DOE, in DOE Order ... of the supplier-quality-
system evaluation. --

Identify existing or proposed QA procedures reflecting that each
criterion of 10 CFR 50 Appendix B will be met by documented pro-
cedures.

\ Describe how management (above or outside the QA organization)
maintains frequent contact with program status through meetings,
reports, and/or audits.

For both DOE and its principal contractors, provide a commitment
t/ 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

S both doers and verifiers includes provisions such that: (1)
v 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

Atb

A

Atb

This will be clarified in the SCP, Chafter 18. 

VWcM u an,- a* d t y
hen -&

This will be clarified in the SCP, Chapter 18.

vTis. will be clarified in the SCP, Chapter 18.

Chapter 18 currently addresses Rockwell QA
assessments, but additional clarification will
be provided in the SCP. p A, Lts o Atp*I-

1ff ~ SC°, GodAC~~
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 s limited to the
disciplines of Non-Destructive Examination and nerform-
ance of Special Processes.'

A, D, 
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A - Agree
C - Requires Further Clarification

- Disagree
X - rogrammatic Impact

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

CHAPTER 18

ITE:*M
REFEREICE
Sr-c. I2

p18.2-i to
18.2-2

Zec. 18.3
P18.3-1 to

18.3-2
Para. 18.3

2'

STATEMENT OF ITEM - COMMENTS CODE/REMARKS
BWIP

DISPOSITION BWIP COMMENTS
I I

Continued

are properly trained and qualified, and (3) certificates of
qualifications clearly delineate the specific functions personnel
are qualified to.perform and the criteria used to qualify per-
sonnel in each function.

To identify and control the WIP criteria ... in accordance with
established procedures. -- This sectiofa should include the follow-
ing: (1) the design control program includes design activities
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, () 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.

A program of this type is required at the time the
Repository operations begin. A full-time training
coordinator would be required at that time. o~rv-

I . . .. -- w
1- ,#

WAeell . x r
*4 9.

This willA
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be clarified in the SCP, Chapter 18.
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A - Agree
C - Requires Further Clarification

- Disagree
- rogrammatic Impact

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

CHAPTER 18

-� '6 4

ITEM
REFERENCE
SOc.18.4 -
p 18.4-1
Para 18.4

Sec. 18.6
p18.6- to

18.6-2
Para 18.6

Sec. 18.7
p 8.7- to
18.7-2

Para 18.7

8wIP
DISPOSITION 1STATEMENT OF ITEM - COMENTS CODE/REMARKS DWIP COMMENTS

4 t

Applicable regulatory requirements, technical .. that the supplier
has been approved. -- Clarify that the QA personnel review of pro-
curement documents assures that'quality requirements are correctly
stated, inspectable, and controllable; that there are adequate
acceptance and rejection criteria; and that procurement documents
have been prepared, reviewed, and approved in accordance with
QA program requirements.

Each principal contractor is required ... and revision receipt
forms. -- Describe how the identity of the applicable revision of
instructions, procedures, specifications, drawings, and procurement
documents is made known to personnel performing the work.

The procurement of items and services for the WIP ... commercial,
"off-the-shelf" items procured by Rockwell. --

Describe the organizational responsibilities for the control of
purchased material, equipment, and services.

Clarify that vendors, suppliers, and service type organizations
are requi-red to furnish the following records to the purchaser:

% (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. 

Provide a commitment that supplier's certificates of conformadce
are periodically evaluated by audits, independent inspections,
or tests to assure they are valid and the results documented.

AC

A

A

A

0

This will be 1qarifi d in the SCP, Chapter 18.

Xe"M o ftu.% Z~ A o:,urwQ
.ACIAC 46;i% IY JL f eW

4to GM" - ccnqL ecaor o

This will be clarified in the SCP, Chapter 18.

This will be clarified in the SCP, Chapter 18.

This will be clarified in the SCP, Chapter 18.

Rockwell does not require nor accept "Certificates of
Conformance" for critical items. Necessary evaluations
are conducted in advance of procurement, and inspections
and tests performed concurrent with the supplier at the
point of origin. Documenta on is finished upon delivery.a~~~~~~~~b;4 AD add~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~s ct-
For 'iS oft ho
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A - Aree
C - fltuires Further Clarification
D - Disagree
X - Progranatic Impact

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

CHAPTER 18

U .9 1
I TEM

REFERENCE
-Ser. 18.9 -
p 18.9-1
Para. 18.9

S.c. 18.10
p18.10- to

18.10-2
Para 18.10

Sec.18.11
p 18.11-1
Para. 18.11

Sec..18.12
p 18.12-1
Para 18.12

BWIP
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS OWIP COMMENTS

1. .9 1
Processes affecting quality of items ... by the Rockwell Quality
Assurance Function. -- Clarify that procedures are established for
recording evidence of acceptable accomplishment of special processes
using qualified procedures, equipment, and personnel.

An inspection program has been established ... requirements for
inspection. --

Clarify that procedures provide criteria for determining the
N ac X cy requirements of inspection equipment and criteria for
C' determining when inspections are required or define how and

when inspections are performed. Verify that the QA organization
participates in assuring the completeness of procedures regard-
ing these matters and in the implementation of these functions.

I Clarify that the appropriate QA organization performs () final
- acceptance inspection and (2) source and receiving inspection.

Rockwell prepares test plans ... changes in operating facilities. --
Describe how the QA organization is involved in scoping the test
control program.

Tools, gauges, instruments, and other ... by Rockwell's Quality
Assurance Function. --

Describe the procedures and identify the organization responsible
for calibration, maintenance, and control of measuring and test
equipment.

Clarify that measuring and test equipment is labeled or tagged'
to indicate due date of the next calibration.

Clarify that measuring and test equipment is identified and
V traceable to the calibration test data.

A

Ab

A1

A

A

A

A

This will be clarified in the SCP. Chapter 18.

Equipment accuracy and inspection frequency are a product
of the design iterative processes. The participation
of the QA fun tion will be claifid n the revised
Chapter 18. Q A -w4i0- %a.-

This wll be clarified in t SCP. Chapter 18. peF40vtj

1"SkL it lg r or 4 k
be c ri ed eS Chapter 18.

Thi will be clarified in the SCP. Chapter 18. c J>

t~~Ik I r "' Wol I 

This will be clarified in the SCP, Chapter 18.

This will be clarified in the SCP, Chapter 18.

This will be clarified in the SCP, Chapter 18.
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A - Ajree '
C - I:juires Further Clarification
1) - I)isagree
X - Programmatic Impact

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

CHAPTER 18

! , I .
I. .

A-.

ITEM
REFERENCE

Ple.18-1

Sec.18.14
p 18.14-1
Para 18.14

-' I I

DWIP
DISPOSITIONSTATEMENT OF ITEM - COMMENTS CODE/REMARKS OWIP COMMENTS

-4 6 4

Continued

\ Clarify that the measuring and test equipment is calibrated at
specified intervals based on the required accuracy, purpose,
degree of usage, stability characteristics, and other conditions
affecting the measurement. Calibration of this equipment is 
against standards that have an accuracy of at least four times
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.

Provide a commitment that primary calibrating standards have
greater accuracy then secondary standards being calibrated.

Contractors involved in inspection and ... prior to approved
corrective-action. -- Describe procedures which control altering
the sequence of inspection and tests.

A quality assurance records system for the ... principal contractors
and their sbcontractors. --

Describe the scope of the records program. Identify QA and
other organizations and their responsibilities for the definition
and implementation of activities related to QA records.

\ Identify what items the inspection and test records will include.
Describe the facilities for the storage of records.

Planned and scheduled quality assurance audits ... and his affected
department managers. / Clarify that DOE performs both internal and
external audits to assure that procedures and-activities comply with
the overall QA program.

Calibration requirements will be clarified in the revised
Chapter 18 of the SCP. Accuracy criteria and respon-
sibilities will also be clarified. luL 4% % do.t&H
^ ei ,x404V4.4 &IYUCAb

SE.C. 18.17
\9P 18. 17-1

Para. 18.17

A

A

A

A

139

Calibration requirements will be clarified in
Chapter 18 of the SCP.

Clarification will be provided in the revised
of the SCP.

the revised

Chapter 18

Records management responsibilities will be clarifi d
in the revised Chapter 18 of the SCP. ktlhils

Records management responsibil1ties wll be clarified
in the re sed fhqpter,18 of thq SCP. LoslU SXM'1

o XLColh~vI,' ue >vof
_ ~ ~ ~ ~ r~ J. .l. .. .4. A*.Sec. 18.18

p. 8.18.1
E A4 "S.

wii bs PC UA dA scP.
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A - Agree
C - Requires Further Clarification

- Disagree
X - Programmatic Impact

DISPOSITIONS AND RESPONSES TO SCIFIC UIIC CW4TS
(FROM APPENDICES AND C OF THE SCA)

SCR APPENDIX

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

Appendix
P.11
Para. 2
p.12
Para. 9
Sec. 6.1
p. 6.1-15
Para. 4

Disturbed rock zone . . . WIP defines the disturbed rock zone at
thelOO0C isotherm. . . EngIneered stem. . .1000C isotherm./"To
what degree ight mineral alteration occur at temperatures below
1000C? It is stated in the SCR that the interstitial glassy eso-
stasis is the 'most reactive' basaltic phase with groundwater at
low-temperature (less than 300C) hydrothermal conditions."

C
The expected alteration minerals for basalt are the
same at 100C and at 501C (Giggenbach, 1981; Winkler,
1979). The persistence of glassy mesostasis at abiert
temperature conditions is evidence that complete alter-
ation of basalt, to ford 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 esostasis and this
is supported by preliminary laboratory data Apted and
Myers, 1982). Raising repository temperatures from
ambient to 1000C 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 1000C and ambient tem-
perature of the repository.

-I
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A - Agree
C - Requires urther Clarification
D - Disagree
X - Progjramwatic Impact

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC COMMENTS
(FROM APPENDICES AND C OF TE SCA)

APPENDIX C

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

Appendix C
P. C-10
Item P.1

Appendix C
p. C-JO
Item P.2

How do the design criteria and conceptual design address releases of
radioactive materials to unrestricted areas within the limits
specified in 10 CFR 20?

How do the design criteria and conceptual design
retrievability option?

Have the NEPA environmental/institutional/siting
for nuclear facilities been met?

accommodate the

requirementsAppendix I
p. C-ll
Item P.12

I

A

A

A

A

A

141

Sections 16.4, 16.5, and 16.6 will be rewritten
discussion from the Performance Assessment Plan
included. Work element P.4.2 will be rewritten
address the subject of retrievability.

SCR Sections 16.4, 16.5. and 16.6 will be rewritten
to summarize the preclosure performance discussion
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.

and a
will be
to

Appendix C
p. C-16
Item 2.12

Appendix C
p. C-16
Item 2.15

How do microbes effect conditions affecting corrosion modes?
What effect do microbes have on the conditions affecting transport?

What is the effect of water residence time on release of radio-
nuclides from the waste form?

The Proposed General Guidelines for Recommendation of
Sites for Nuclear Waste Repositories" (10 CFR 960) have
been evaluated in DOE/EA -0210 for environmental, institu-
tional, siting, and other related requirements. This
evaluation was based on currently available data.
preliminary conclusions presented in the environmental
issessment indicate that the reference repository location
appears to meet the siting guidelines. A summary of the
evaluation will be presented in Chap. 20 of the SCP.

This work will be incorporated in Work Element U.1.6.A
on corrosion. The source term for radionuclide trans-
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.

Discussion of water residence time will be more explicitly
treated in Work Element W.1.4.A and/or W.1.12.A, and
W.3.2.A, and W.3.3.A.

.0..
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- tjr~e
C - equires Further Clarification
D - isagree

- Programmatic Impact

utjrua svuiv, res.# *,-. _ - -

(FROM APPENDICES U AND C OF TE OSCA)

APPENDIX C.
I !

I

I_. . - 8WIP 
REFERENCE STATEMENT OF ITEM - COMMENTS CODE/REMARKS DISPOSITION KI BWIP COMMENTS

IAppendix I
p. C-16
I LmI 2. 16

C

Appendix C
p. C-17
IEea 2.21

Appendix C
p. C-17
Item 2.23

Appendix C
p. C-17
item 2.25

Appendix C
p. C-17
Item 2.27

What are the ranges of residence times of .a unit volume of water
in contact with a unit area waste form and when do the residence
times occur? For spent fuel how do hulls change the effective
residence time?

What are the transport and retardation processes and how do they
effect the flux of radionuclides with time in packing materials?

Can actinides be concentrated tolincrease heating in the packing
materials or create a potential for criticality?

.~~~~~~ 4

What are the convective flows in the waste package vs. time?
(relates to 2.1)

What are the conditions which affect criticality?

How is the migration behavior (including solubility and retardation)
f radionuclides being validated/verified?

. I,.

* i

A

A

A

A

Discussion of residence time and its impact of waste
release will be discussed in Work Elements W.1.4.A/
W.1.12.A. If BIP dcides to take credit for the claddilI
in spent fuel, it too will be considered.

These will be more explicitly identified in existing Work
Element W.1.4.A.

A new work element wi ll be1 added: Assess the Iipuct of radiu-
nuclide migration/reerecipitation round waste package t"
potential criticality problems. he thermal effect of
potential actinide rstribution are is not at issue,
since the waste package design must accommodate greater
thermal loading fromlifission products. Criticality pre-
vention specifications are covered by Work ElemnaLU 21.

This issue s part of Issues W.1.A and W.1.B. Resolution
is provided by Work lements W.1.2.A, 4.1.1L.A, W.1.15.B.
and W.3.3.A.

Appendix C A
P. C-19
Itesa 3.3

C

For the most part (see Item 2.23), criticality is 
repository problem relating to aggregates of waste packages|
and is addressed in Work Element R.1.45 and in W.].21.A for
individual waste pack ges - C-c,& T_ 4 -a . -Ll

Sections 16.4.8 andj16.4.13 narratives will be rewritten
and coiments contained in the Performance Assessment
Plan and validation procedure will be incorporated.
Waste package and performance assessment work elements
will be rewritten t address this concern.

. , ~~~~~~I
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A - A-LeI
C - Requires further Clarificatio i
D - Disagree
X - Programmatic Ipact

DISPOSITIONS AND RESPONSES TO SPECIFIC NRC CKENTS
(FROM APPENDICES AND C OF TE SCA)

APPENDIX C

IT1EM4 BWIP
REFERENCE STATEMENT OF I EM - COMMENTS CODE/REMARKS DI2!'SITIO OWIP COMMENTS J

II,Appendix
p. C-19
Item 3.4

C

Appendix C
p. C-22
Item 4.1.1

Appendix C
p. C-22
\Jtem 4.1.2

Appendix C
p. C-24
Item 4.5.1

Appendix C
p. C-26
Item 5.4.1.

Appendix C
P. C-27
Item5.4.2.

How are the geochemical ta that have been and will be gathered be
shown to be appropriate r use in anticipated performance
assessment methods?

How do the design critela and conceptual design address releases of
radioactive materials tp unrestricted areas within the limits
specified in 10 CFR 20 tteformance Issue 8.1)?

How do the design crite ia and conceptual design accommodate the
retrievability option Performance Issue 8.2)?

How is the repository performance expected to be affected by
construction of the exporatory shaft?

What is the probabil~ty that groundwater withdrawals for irrigation
would trigger microej thquake or earthquake swarms?

What'is the probabil that water impoundments behind possible
future dam constructIon (Ben Franklin dam) will cause micro-
earthquakes or earthquake swarms?

f . \~~~~~~~~~~~~~~~I

A

A

A

A

A

A

Sections 16.4.8 and 16.4.13 will be rewritten for
This is a critical subject that will be addressed
by Perforwance Assessment, Waste Package and Site
Work elements will be revised in Chapters 13, 15
to better address this subject.

See NRC reference

See NRC reference

iteu p. C-10, Item P.1.
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This subject is discussed in the Drazt Environmental
Assessment DJEA -0210 Section 3.3. Ts discussion
will be incorporated Into Chapter 10 of e SCP.

Work Elements S.1.46.D and 5.1.51.0 address this issue
superficially. 'ore specific reference to this ccer
will be added to Status. Pns, nd Tables.j

I
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Rewrite work element S.1.41.D to incorporate recent work
on disruptive scenarios.
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