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- APPENDIX 7 TRIP REPORT

September 11 (11:00 am to 12:30 pm) - NRC Offices, Richland,
Washington

NRC -~ R. Cook, H. Lefevre, K. McConnell

Department of Energy (DOE) - A. Lassila

Rockwellsﬂgn;?rd Operations - S. Price, N. Rasmussen,
D. Sche

September 12 (9:00 am to 9:30 am) - Rockwell Hanford Operations
0ffices, Richland, Washington

NRC - R. Cook, H. Lefevre, K. McConnell
Rockwell Hanford Operations - S. Price, T. Tolan

September 12 (10:00 am to 11:00 am) Department of Energy Offices,
Richland, Washington

NRC - R. Cook, H. Lefevre, K. McConnell
Departmeg% of Energy - D. Dahlem, J. Krupar, A. Lassila,
. Olson

PURPOSE OF TRIP:

Examination and review, but not retention, of DOE/RHO information from working
files/permanent records in the following areas of interest as described in the
F. Robert Cook (NRC) to 0. L. Olson (DOE) letter of August 29, 1986 (see
Attachment A):

1. The May Junction Monocline (fault).

2. Gable Butte structure.

3. Fault south of Gable Mountain revealed in DB-10 core.

4. The Yakima hydrologic barrier.

5. Luna Butte, Washington/Arlington, Oregon structure recently
investigated by T. L. Tolan of the RHO staff.

6. Microearthquakes recorded on RHO's seismic network (maps of
epicenters and fault plane analyses are of interest).

7. Cores from RRL-2A and RRL-17 (core logs and core photographs, as
well as the cores themselves are of interest for review).

8. Seismic capability of faults and folds in structures which may affect
the repository, including Rattlesnake Mountain, Yakima Ridge,
Gable Mountain, May Junction Monocline, Toppenish Ridge, Umtanum
Ridge, Gable Butte, Yakima hydrologic barrier and fracture zones
associated with the microearthquakes in the area.

JATE :86/11/14 : : s : :
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APPENDIX 7 TRIP REPORT

As indicated in F. Robert Cook's letter (Attachment A), the NRC requested (1)
that at least one cognizant RHO personnel be avaflable for a short discussion
in each of the above identified items of interest, and (2) invited RHO
representatives, as appropriate, to accompany the NRC on geologic field trips
to several identified locations/stuctures.

Activities independent of the Appendix 7 Assignment and consequently not
associated with either DOE or Rockwell personnel are described in a separate
trip report which encompasses the period September 8 through 15, 1986 and

includes:
o/
1. Meetings with representatives of:
a. The Washington Public Power Supply System (WPPSS).
b. Council of Energy Resources Tribe (CERT).
c. Washington State Division of Geology and Earth Resources.
d. Washington State Office of Nuclear Waste Mangement.
2. Geologic f1e1d*tr1ps to numerous areas within, and in the vicinity of,
the Hanford Reservation.
ACCOMPLISHMENTS
Following is a brief description of the NRC/DOE activities/accomplishments
assocfated with the items identified above under "Purpose of Trip":
"L ° 1. The May Junction Monocline (fault)
° Access to DOE/RHO data denied
° Discussion with RHO personnel not permitted
° 2. Gable Butte structure
° Access to DOE/RHO data denied
° Discussion with RHO personnel not permitted
° 3. Fault south of Gable Mountain revealed in DB-10 core
° Access to DOE/RHO data denied
° Discussion with RHO personnel not permitted
° 4. The Yakima hydrologic barrier
OFC : : : : :
NAME : : : : :




APPENDIX 7 TRIP REPORT

° One document entitled "Upper Cold Creek Syncline Hydrologic
Barrier - Current Knowledge and Characterization Plans -
Iék)wember 1984" was provided to the NRC staff (see Attachment

° Comment: This document does not reflect the current knowledge
about investigations conducted in the vicinity of this feature
since several test holes have been completed in the area
subsequent to the above document date. As stated in
Attachment B, a review of the draft version of DOE's

\— geotechnical plans for the SCP evaluation of this feature was
not allowed.

° 5. Luna Butte, Washington/Ariington, Oregon structure recently
investigated by T. L Tolan of the RHO staff.

° A draft retention copy of Sheet 1 of the U. S. Geological

Survey Open File Report 81-797 (The Dalles 2° Topographic
Sheet) was provided for NRC staff review by T. Tolan of RHO.
Mr. Tolan has identified the trend of the above structural
feature and the general location where possible Quaternary
faulting has been recently described (Anderson, J. L., and
Tolan, T. L., 1986, Ages of wrench faulting in interridge
basins, southwest Columbia Plateau, Washington and Oregon:
Geological Socfety of America, Abstracts with Programs, v.
18, n. 2, p. 82.)

~ ° 6. Microearthquakes recorded on RHO's seismic network (here maps of

epicenters and fault plane analyses are of interest).

° A draft retention copy of a RHO document entitled "BWIP
Earthquake Locations, 1982 - 1986" was provided to the NRC
staff by N. Rasmussen. This document, which depicts seismic
events recorded on the BWIP seismic network between July,
1982 and mid-March, 1986, §s a preliminary document since
details of a revised velocity model have not yet been
finalized. This velocity model affects both the magnitude
and depth of recorded events. RHO's current schedule calls
for finalization of the velocity model and publication, in a
catalogue, of seismic events recorded on the BWIP network, by
July, 1987. ‘

° 7. Cores from RRL-2A and RRL-17 (here core logs and core
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photographs, as well as the cores themselves are of interest for
review).

° The NRC staff was permitted free access to review core
photographs as well as core. Logs of the exploratory holes
are not available at the core storage facility.

° The NRC staff viewed photos and core from drill holes DC-18,
RRL-2, and DB-10. Of partficular interest were: (1) intervals
where tectonic breccias and core disking have been reported,
|\ (2) a comparison of tectonic breccia with flow tops and (3)
observation of basalt interbeds.

° 8. Seismic capability of faults and folds in structures which may
affect the repository, including Rattlesnake Mountain, Yakima
Ridge, Gable Mountain, May Junction Monocline, Toppenish Ridge,
Umntanum Ridge, Gable Butte, Yakima hydrologic barrier and
fracture zones associated with the micro earthquakes in the area.

° Access to the above DOE/RHO data denied
° Discussion with RHO personnel not permitted

° Field Trips:

Although invited to do so, DOE/RHO personnel declined NRC's
invitation to join them on field trips to numerous geologic
structures. As indicated earlier in this report, field observations
are included in a separate trip report.

PROBLEMS ENCOUNTERED:

For reasons stated on page 2 of the F. Robert Cook (NRC) to R. E. Browning
(NRC) memorandum of October 1, 1986 (see Attachment B), the Department of
Energy's Richland, Washington representatives (1) did not permit NRC to review
the requested records, (z? permitted NRC staff 1ittle opportunity to discuss,
with RHO personnel, several of the matters identified in Attachment A, and (3)
elected not to accompany the NRC, CERT and WPPSS geologists on field trips
within, and in the vicinity of, the Hanford Reservation. As a result, many of
the purposes for which the Appendix 7 Assignment were intended were not
accomplished. ‘

RECOMMENDATIONS :

DATE :86/11/14 : : H <t : :
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NRC management should continue encouraging DOE/BWIP to (1) expeditiously
resolve, with NRC's concurrence, the meaning of an Appendix 7 Assignment
and (2) to, fn the interest of continufng the repository licensing process,
permit pre-Site Characterization Plan dialogue with the NRC.

SIGNATURES: DATE:

Harold k. Lefevre

Keith McConnell
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Mr. 0. L. Olson

Director, Basalt Waste Isolation Division

Dffice of Assistant Manager for Commercial Nuclear Waste
Richland Operations Office

U.S. Department of Energy

F.0. Box S50

Richland, Wa. %9I352

Dear Mr. Olsan:

Consistent with the provisions of Appendi» 7 of the Site Specific
Agreement between DOE and NRC, I am notifying you of

. H. Lefevre’s, K. McConnell's and M., Blackford’s assignment to
this office during the week of September 7, 19846 to review
various areas regarding the site’s geology. Their clearances to
the site are being requested via separate correspondence through

Security.

It is requested that RHO/DOE information (data, including field
maps, drilling records, geophysical data etc., and analyses or
interpretations and draft study plans or other pertinent past or
current planning) from working files or permanent records be made
available to myself anmd the other NRC personnel for review but
not retention in the following areas of interest:

1. The May Junction Monocline (fault).

2. Gable FButte Structure.

Se Fault south of Gable Mountain revealed in DBE-10 core.
4., The Yakima hydrologic barrier. .

S. Luna Butte/Arlington Oregon structure recently investigated by’
T. L. Tolan of the RHO staff.

&. Micro earthquakes recorded on RHD's seismic network (here maps
of epicenters and fault plane analyses are of interest).

7. Cores from RRL=2A and RRL-17 {(here core logs and core
phctographs, acs well as, the cores themselves are of interest for
review). ’

8. Seismic capability of faultes and folds in structures which
may aff=ct the repository, including the Rattlesnake Mountain,
Yakima Ridae, Gable Mountain, May Junctioen Monoccline, Toppenish
Ridee, Untanum Ridoe, Gable Butte, Yakima Hydrologic Barrier and

- -

fracture zones associated with tha micro earthguakes in the area.
In addition to making the information available it is requestad

that at least one cognizant RHO person be available for about 1
hour on each of the B areas listed above for discussion of the

—Beigug— 2P




available information and pertinent planning for future data
collection and evaluations in the respective areas of interest.

One activity which we plan to accomplish during the week is to
vigsit some of the structures noted above and make field
observations. W. Kiel of the Supply System Staff is planning to
accompany us on these field trips. We also would welcome a RHO
geclogist to accompany us. '

We would expect to discuss our observations with you and other
cognizant project personnel as appropriate, prior to the visitors
leaving Richland, consistent with this Office’s basic objective
of providing early feedback of OR staff observations.

Sincerely,

/ 7/

F. Robert Cook

Senior On-Site Licensing
Representative, BWIFP

Division of Waste Management
Office of Nuclear Material Safety
and Safeguards

’

DISTRIBUTION: Letter, Cook to Olson of August 29, 198%5.

J. Mecca, DOE/RL D. Dalhem, DOE/RL
J. Knight, DOE/HDGRTS G. W. Jackson RHO
R. E. Browning, NRC L. Connell, RHO
J. :Linehan, NRC J. Graham, RHO '
F. Justus NRC R. May, RHO

”,;7,H. Lefevre, NRC T. Curran, RHO

(8
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NUCLEAR REGULATORY COMMISSION Afm[ﬁﬁfw 5

WASHINGTON, O. C. 20555

October 1, 1938

MZMCRANDUM: robert E. Erowning, Dirsctor
Divizion of Waste Managamant

FROM: F. Fooert Cool:y Serior On-Site License
FRepreszentative, Bazalt Waste Isalation
Froject (EBWIF)

SURJECT: QESERVATIONS, COMMENTS AND RECOMMENDATIONS
FOR THE FERICD JULY 1?2 TO SEFTEMZER 256, 1738

TECHMICAL ITEMS

1. Waste Package-- .

2. Attachment A contains a list of recently completed reports
concerning waste pacheage design. I have regussted copiss of
thess reports and will forward them upon receipt.

b. Westinghouse has reported rmo significant sffects of
irradiation on copper containsr materials in a four month tess.
EBWIP continues to cormzider cogpper & wiable alterrmative waste
packags material. Thi:& wzs confirmed in a regort rscently
formardsd to DOE H2gs. providing an evzluation of coppser for
waste package applization.

5
+

c. Attachmsnt B zontains a liszt =oFf activitiss b2img conduzezd by
FHL for tihe BWIF. Twsl.z of <hzse items (the L2 citsgory 23aE?
are related to waste paclags dezign. Most of these Ltazbs are

continuing with no impact from th2 stop work ordsr [OE applied ©to
RHO. This apparezsnt dichctomy of actions on DOE's part aay
indicate that DOE dors nmot considzr that thz wast2 pcackage work
constitutes site characterication and/or the RXLD assosciated with

-the waste peckage is not subject to th2 DA program and/or thz

activities were started prior to Hanford being dssignated for

~gite characterization ard, thus, can be contirnusd in the absznce

ef a site characterization plan. I bsliszve a similar situation
enists with respect to wazte paclage testing at lzstinghouss.

d. An Appendix 7 review of ascects of the uwaste pschage

ectivities was attempted during the zublioct pericd. Attachmsnt E
d

contaims the items which this office 1dzntified to DOE for raevia.
purposez. The actuzl raview was only partislly succezsful,

BHSOTI |




FRL part to make
completed records,

because of the lack cof cooperation on G
contractor persennsl and varicus partiszl
including parts of tne 5CF plans, avails
Comments below in item 2b concerning an analogous visit in the
rock mechanice/repocsitory design area reflact the DOE
recalcitrance as to interaction with NRC Staff and the
ceignificance of this position.

2. Repository Engineering—-

a. Additional esvaluation of the structural integrity of the
exploratory liner dzegign is being conducted after an assessment
by the repository design Qroup indicated a high stress could
result in the liner as a result of inadzquate fitup of the
external stiffener rings currently installed on the liner.

The design problem does not appear to affect public health and
safety, however, constructability is & concern. The failure of
the liner is associated with consideration of buckling
deformation during inztallation and grouwting.

Attachment C summarizes the steps RHO is planning to resolve the
problem. ‘

b. During the period two NRC staff members and a rock mechanics
contractor representstive were assigned to this office to review
various aspects of repository design. The areas of interest are
outlined in Attachment D. The review was marginally useful since
DOE and RHO would riot permit review of several lLey records
requested by Attachment D. In addition, interactions for review
purposes with cognizant FRHD persornel was not facilitated by DCE
or RHO.

I statad to DOE (t=cca Olson and Anttorzn) that I considered
DOE*s refusal to sllow review of the rescords. some of which were
not formally issued by DODE, wes incons:istent with Appendis 7 of
the DOE/NRC Site Specific Agreement. [OE (Mececa and Olson)
indicated that they do not conesider that the provisions apply to
the personnel aseigned to this office on an itinerant basis and
that the Yakima Indian Nation (YIN) had indicated a desgire to
cbserve any “Appendix 7 vieite" by NRC persornel.

The action on DOE’s part to inhibit the free interaction and
review of DOE activities by NRC personnel is inconsistent with
the conditions NRC notzd were necessary. to eupeditiously prepare
and accomplish licensing activities, ircluding evaluation of the
SCP, in NRC letters, Falladino to Fusche of Octcber 24, 198% and
Martin to Coffman of May 12, 1982 (4ttachment ). In addition
DIE’s refusal to provide a copv of the rzcords for retention (for
example, the Engineering SEtudy 19, which 15 the repository
conceptual design package prepared by E/FER and reviewed only in
part by Staff) further hinders the Staff’ s ability to fully

t)
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evaluate the information in this and othsr similar es:tenszive
records.

The current recalcitrance on DOE/RL’s part is not unlike that
referred to in the NRC (Martin) letter cited above and which,
except for brief pericds of openness and cooperation sirmce the
project began, is consistent with their normal modus operandi.

c€l. During the gubject period I visited the Lucky Friday
silver/zinc/lead mine in Mullen, Idaho. This mine has & history
of rock burste associated with high in-situ stresses. It was
noted by the mine crew that operations had been shut down because
of the loss of lives associated with rock burst accidents in the
lagt year. '

Geotechnical parameters which characterize the in-situ stress and
the rock quality--ctress ratio and fractures per meter
respectivel y=--may be more consistent with stability than the

similar parameters associated with the BWIP repository horizon.

{(Strees ratio was about 2.1:1 and rock fractures averaged about 1
per foot.) Drift stability was a serious problem in the mining
operations and led to the current shutdown. It was evident in
many locations throughout the mine that actions to stabilize
drift and raise surfaces were unsuccessful when local tectonics
associated with stress redistribution as a result of mining
activities cccurred. It was noted that the extent of the
tectonics was not restricted to the vicinity of the opening, but
could extend tenes and possibly hundreds of meters from the
surface where rock bursts occurred. A monitoring network using
geophones was used by the mirne crew to determine the location/
extent of the tectonice. i

This phernomena of stress redistribution is not unlike the
phenomena reported to cccur in deep mines in South &frica (see
Attachment F for discussion of these phenomena.) There, also,
the extent of the tectonice was considerably bevond the local
vicinity of the mired cpenirngs. Ther2 ag in the Idaho mine the
stress redistribution is thought to ke associated with local
geologic structurss, including zones of weakness in the rock and
faults,

c2. Extensive evidence of spalling of a raise following reaming
operations was cbserved in the Lucky Friday mine. The spalling,
gimilar to the =palling ocbserved in vertical bore holes in- the
basalt, occurred as reaming operations progressed below the
reaming head, which was about S5 feet in diameter, and filled the
reamed raise with spalled rock. This spalled rock was thought to
be instrumental in prohibiting further spalling by providing
mechanical support at the surface. The surface was later
stabiliced with shotcrete as the spalled rock was removed.

Spalling may be & problem in the boring of the exploratory shaft,
gince it ie not apparent that the drilling mud will provide the

-
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necessary machanical loads to stabilize the surface during the
drilling operations. Signifizant sgpalling 'in the shaft above the
drill bit, weights and stabilizers may cause rscovery of ths
drill string ta become a problem. In addition sealing the
spalled areas, if they are comparable to the spalling which
cccurred in the Lucky Friday mine raiseg, may be impractical.
Future meetings among NRC and BWIF pereonnel should include
review of this.

¢. During the Appendi:x 7 meeting noted above a discussion
occurred with a RHO engineer concerning the consideration of
repository opening stability and in particular the long term
sitability of the holes planned for the waste packages. Since for
BWIP the waszte packages are expected to provide for controclled-
release required of the engineered system for the entire 106,000
year period specified in 10 CFR &0, hole stability is a necessary
conusideration over the entire period as well, considering that
lithostatic loads, if imparted to the waste packags, could '
substantially alter its configuration and ability to perform as
1ntended. 0Of particular caoncern is the clay/baaalt packing

relative . to the lithostatic loads possxble in the rapository
environs.

Staff should assurg that BWIP plans for repository design and
performance &ssessment call for development and utilization of
ecsessment techniques for ascertaining stability over the entirs
periocd in which the waste packages, as well as other components
of the engineered sysztem, are intendad to function.

]
Y

a. During the period two NRC Staff membsrs ware assigned to thas
affice to review various gectechnical items regarding the
graject. Thase review ol jectivas warzs idsntified prior to their
arriving in a letter from this office to DUE/RL., Attachment J.
The requested accsess to recards and personnsl was not permitted
by DCE, DOE"s stated reasong were sienilar to those noted abovs
in item 2b. One record which was'Provxded ig enclos=sd as
Attachment K. It describes a poextton\ragardxng the hydrologic
barrier across the Cold Creek Syncline wisst of the FRL, current
in 1984. Review of the draft vercsions of baatg:puica1 plans ror
evaluating this feature in the SCP was not allowed.

-~

Field trips were conducted during the Staff’s time at the site
which resulted in better cognizance of the major geologic
structures in the area. Interactions with W. Kiel of the
Washington Fublic Fower Supply 3ystem and C. Czanard of the
Council of Resource Indian Tribes (CERT), representing thes Mes
Perca and Umatilla Indian Tribes, ware bzneficial to the Staff.

Cf particular interest was the review of faulting along Toppen::
Ridge aided by discussion and presentations by Mr, "Kisl. Tha




svidence seemed to indicate Helocene Faultinmg aleng the zntirs 24
miie extent of the ridaoe. In our wrap=up 1nterview with DIE we
roted the significance of identifying fault capsbilitiss im the
region and near the site to provide a basis for safety and
izsolation evaluations of surface and subsurface facilities and
the oeologic setting; and we noted that planning provided in the
SCP in this area was of interest to the Staff.

Algso of interest was Mr. Canard®s evaluation of the geophysical
data from the RSH-1 well on Rattlesnake Mountain and from the
Shell well on Saddle Mountain. Mr. Canard’s evaluation of the
Rattlesnake Mountain data suggests that the Qas fields of the
past cn the east tlope of the mountain are associated with coal
deposite observed in various zones in the RSH-1 well and that gas
may have migrated alomg the coal bearing zones to near the '
surface where it was discovered. In addition he noted that the
dip meter readings from the well indicate large inclinations in
large portions of the hole, suggesting that the thickness of the
basalt flows, deduced from the mud logs and other geophysical
loge, warrants corrections to account for the dips observed.

b. In subsszquent discussion with Mr. Canard following the
interactions noted above he noted Shells Saddle Mountzin well
logs he has reviewed indicate that the dips for the sediments
under the basalts were consistently about 20 degrees to the
south, indicating & regional dip not associated with the folding
of the basalte. This:observation implies that the tectonics of
the basalts are separate from the basement tectonics or are "thin
skin" tectonics as suggested in the past by some researchers. Ha
indicated that dip meter data for the basalts were not taken.

(The September, 17886 AAFG Bulletin, Volume 70/9, contains an
article describing various tectonic models, including imbricate
thrust models, that could closely match the structure cof the
anticlines in the region around Hanford.)

I recommznd that the Staff obtain the various logs availeble from
digtributors of such information to supplement those I have
already provided and conduct its own assezsgment of the data.

Mr. Canard has indicated he would assist us in identifvyving the

available logged information.
4. Performance Assessment——

a. During the period I reviewed the conforming amendments to 19
CFR 60 which were published for public review and comment. My
comments were forwarded to the cognizant Staff separately. They
apply to the specification of scenarios to be considered in
repository performance assessment. These comments are included

in this report as Attachment N.

)




S. Geochemistfy-

&. After discussion with DOE/RL {(Scldbsryg) early in September as
to whether or not I had received the 1odine 13? data requested in
the past, I pursued with the BWIP persornel the request we had
made in June, 1785 (Attachment Q). DOE/RL noted that actions had
been initiated, however, bescause of difficulties in retrieving
the desired information from FNL and other contractor
participants, the action was discontinued. Attachment R is
pertinent to the activities recommencded bv RHD (BWIF) to obtain
the decsired data in response to the NRC request.

Following the conversation cited with Corgressman Dingell’s
committee member, summarized in the miscellaneous comments beloaw,
I was given the RMO letter, which is enclesed as Attachment S.

On September 19, 19346 1 formally requested an official copy of
the letter and the data, however, as wet, DOE/EL has not released
it. Since the data iz important, indicating iodine 129 in other
deep &qQuifers down to the mid Wanupum ktasalts, I am forwarding it
prior to its official release by DOE.

DOE/RL is continuing to pursue the retrieval of the pertinent
data base form FNL during the week of Ssptember 28, 1735.
[}

&. Site/Environmental--

a. During the period.a panel of experts met in Richland to
evaluate environmental data concerning radio isotope releases
from the Hanford facilities, starting in the mid 1940°s., This
panel concluded that it was likely that there were significant
health =ffects on the public workers, and military persaonnel that
heretofore have not been identified. As & result the panel
recommended additicnal investigations to ascertain the probable

health effects

Their concluzions were vased in part on ths testimgn y cf eupert
and the public provided in public hsaringz. One Waszhington Sts
representative stated that estimates of s.oosursz to & manimum
individual in 1945 indicate that a doss of about 2700 REM to the
thyroid gland could have occcurred as a result of radicactive
iodine 131 emissions.

Handouts and reports for the panel deliberations were forwarded
geparately to the Staff. Attachment M is the Fanel’s preliminary
recommendations.

The evaluations and collection of additicnal data which may
result from actions recommended would appear to be usezful 1n
compilation of envircnmental dsta and effscts analyses associated
with repository licensing evaluations. For skzample, modeling
which may be developed to quantify public ssposure should be
applicable to repository release evaluaticens.

- ", ———
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7. Hydrology--

a. DOE/RL has decided that radiocactive tracer tests previcusly
considered for DC-23 will not be performed. This was confirmsd
in a conversation between the Staff (Weber) and COE/RL.

b. Flans for drilling additional hydrologic bore holes are not
complete. A recommendation from RHO to DOE/RL concerning
start-up of drilling for DC24 and DC2S will be returned to RHO
for further ccnsideration. 1 was informed that the basis for the
recommendation could not be determined, and evidence of its
guxlity wae not contained by the package submitted to DOE/RL.

I have requecsted the packages submitted by FHO including an sarly
draft completed about September 1, 1936 which contained technical
justification for hydrologic testing. To date DOE has not
releaced these items. They include pertinent information
regarding the current position of RHO and should reflect much of
the strategy contained in the pertinent planning chapters of the
ScF.,

c. In recent discussions with DOE/RL I indicated that
configuration management principles applied te this design task
would appear warranted to assure the quality necessary for this
criticel design preduct. I referred DOE to my comments
concerning design control measures in Attachment G and the
poseibility of drawing from the DOD's practices for computer
software develepment configuration management discussed in
Attachment L.

d. The item concerning the rnewly provided iodine 129 data,
diecuszed under the geochemistry items above, is pertinent to
hydrologic issues.

.8. Buality Assurance--

a. During the period I reviewed the Staff's @A Review Flan which
is in the process of b2i1ng revised. Iy comments, which reflact
recommended changes and clarifications, stem from issuss I have
come across in connection with my BWIP reviews and audit
observations. They are included as Attachment G. Thes2 comments
have been discussad with various DOE/RL and RHO personnel and NRC
Staff working on the revision. (I noted to DOE that they
represent my observatione and should not be considered to
represent final NRC Staff positions.)

b. One item addressed in the comments of Attachment G deals with
application of configuration management to design information,
including design not diresctly associated with hardware
configuration. The teschniques associated with this part of
configuration managemsnt may be diffsrent from the technigues
applied to hardware configuration management even though the
principles of management ar2 the same. DDE orders which specify
configuration management, for example, draft order 4700, do not
apply to all phases of design, particularly the R%D phase. In

7
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addition I know of no other orders that require the confiqurzation
management intended by the review plan based on my discuesions
with Sta+ff.

In recponse to a gquestion posed by NRC Staff (Bilhorn) in a
recent telecon, as suggoested above there appears to be no
recognition of this area of Staff concern at BWIP. There are
aspects of the BWIF Information Resource Management Flan being
developed that address configuration management principles for
design information at some stages of design. However, I believe
BWIP plans at this stage do not reflect the comprehensive
coverage intended by Staff for all phases of design.
Incorporation of my comments on the review plan relative to
control of design records and configuration management should
help resolve this item.

DOE/RL comments on the NRC Review Flan have been prepared and may
be of value in conjurnction with DOE Hdgs. comments in formulating

‘revision of the plan. These DOE/RL comments are enclosed as

Attachment H.

C. Finally, Attachment L indicates that the DOD has a well
developed program for configuration management for computer
software. Many of the requirements would appear to apply to the
development of coftware for repository applicatione. In addition
provisions may be applicable to the general issue of R&D and
design procedure development that is not in the form of a
computer program. [ recommend that Staff investigate this source
of ideas and requirements for incorporation into the 0A review
plan.

MISCELLANEDUS ITEMS

a. 1 attended the quarterly meeting of DOE, States and Indians
in Fortland in August, 19346. Comments on this meeting were
forwarded over the phone to cognizant Staff. A significant i1tem
was the Yakima Indian Nation represzentative®’s discussion of the
trust status of Government agencies relative to Indian peoples.
Attachment 0 was provided to me to further identify the legal
judgements regarding this trust status.

b. I participated in a meeting among NRC Staff and DOE/RL
personnel on August 4, 198&6. The minutes of this meeting are
Attachment P to this report. Various agreements reached in this
meeting regarding actions to be taken remain unresclved. For
example, Item 10 of the AGREEMENTS of Attachment P regarding
scheduling the next management mesting was still unresolved as cof
the end of September. NRC Staff (Hildenbrand) has repeatedly
attempted to determine a mneeting date with DOE/RL (M=cca) to no
avail. Other commitments in this report should be reviewed by
Staff to assure resolution has been achieved.




c. I was called by & staff member (L. Russell) of Congressman
Dingell’ s committee which oversees DOE and NRC activities. She
was interested in what I knew about the exi1stence of data on the
ievele of icdine 129 in the groundwater around Hanford. I noted
that believed I 129 monitoring had been conducted on and off the
Hanford reservation by variocus parties including PNL (BNWL) and
the operators of the facilities. [ noted that data which was not
finalized in reports, but only existed in data files, indicated
levele of 1 129 in confined aquifers. 1 noted the low levels
which were detected. 1 pointed out that data existed indicating
I 129 in wells to the east of Hanford across the river. 1
described the data collection activities in the past as. I
believed to be the case. Upon her request I indicated acticns
that DOE/RL, FNL and RHO have taken since I have been assigned to
the site to both release and hold the data.

I noted that NRC had requested the 1 129 data as well as other
data on other radiological isctopes in the groundwater in a
letter to DOE in June of 1985. 1 noted that we had not received
the information requested as vet. 1 indicated that I did not
understand the reasons why the information was not released,
however, it appeared to be associated with a belief at PNL that
the information was classified or proprietary.

Ms. Russell indicated that Congressman Dingell had requested all
environmental I 129 data from DOE also, both classified and
unclassified, and that’ they had not received the information

either.

She acsked me if I knew of people who would have a firet hand
knowledge of the situsation at Hanford regarding the data and why
DOE might not want to rélease it. 1 told her I did. She asked
me for a name. I said I could rnot tell her the names. She
undercstood my reason which was to protect the personi{s). She
asked me to ask the person(s) if they would call her to discuss
the issue. I told her that I would and I did.

F. Robert Cook,
Senior On-Site Licensing
Representative,

Bagsalt Waste lsolation
Project (BWIF)

See next page for distribution.
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UPPER COLD CREEK SYNCLINE HYDROLOGIC BARRIER
~-CURRENT KNOWLEDGE AND CHARACTERIZATION PLANS--
NOVEMBER 1984

INTROOUCTION

A substantial hydraulic head difference exists between wells 1in
the western Cold Creek Valley and wells east of the Yakima
Barricade (Figure 1). This head difference indicates the presence
of a hydrologic barrier,trending north-south, within a two mile
wide corridor between boreholes DB-11 (relatively high heads) and
DC-22C (relatively. low heads). The primary evidence 1is from
wvells completed:twithin the Priest Rapids interflow. There 1{s
also anwindication from well DB-11 that a significant hydraclic
head difference'occurs in the Mabton interbed (Figures 1 and 2).
Data from the McGee well suggest a hydraulic head differential of
smaller, but significant, magnitude also occurs in the deeper
Grande Ronde Basalts. Understanding the nature of the upper
Cold Creek syncline hydrologic barrier, previously referred to as
the VYakima Barricade hydrologic barrier and the Cold Creek
"barrier", is important due to its potential for affecting the
present and future groundwater flow regime in the Reference
Repository Location (RRL). This paper summarizes the  Basalt
Waste Isolation Project's (BWIP's) current knowledge and plans
for additional characterization of the upper Cold Creek syncline
hydrologic barrier.

CURRENT KNOWLEDGE

R. C. Newcomb (1959, 1961, and 1972) discussed the occurrence of
hydrologic barriers in the Columbia River basalts of
Washington, Oregon, and Ildaho. In 1959, he discussed two types
of "structural barriers" known to impede the lateral movement of
groundwater in the Columbia River basalts. They were sharp-fold
and fault-controlled barriers. In 1961, he discussed the
occurrence of “structural barriers” at several localities in
Washington, Oregon, and Idaho. He specifically reviewed the
presence of a subsurface barrier to groundwater flow in the
basalts of the upper Cold Creek syncline. Furthermore, he
suggested the barrier was of the fault or sharp-fold type. In
1972, he made further observations on the nature of the
hydrologic barrier in the upper Cold Creek syncline. BWIP
initiated geophysical reconnaissance surveys to investigate this
subsurface hydrologic barrier further.

In 1981, two geophysical surveys (ground gravity and ground
magnetics) were conducted to determine if the location of any
such gpatential “structural barriers" could be defined. Survey
results show the ground gravity gradient steepens about 2500 feet
east of OB-11, This north-south trending gravity gradient is
traceable for about one mile to the north and south of 0B8-11.
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The gravity gradient corresponds to a north-south trending
magnetic gradient 1dindicated by total field ground magnetic data
and aeromagnetic data (Holmes and Mitchell, 1981). Reconnaissance
seismic reflection data (Berkman, 1983) show a rise in a
reflecting horizon which coincides with the sharp change in the
horizontal gravity and magnetic gradients.

In 1982, the hydrologic characteristics (transmissivity,
storativity, and hydrochemistry) of the Priest Rapids 1interflow
vere determined with a constant-discharge aquifer test using the
McGee well as the pumping well and borehole DB-11 as an
observation well, The results of this test 1indicate a
hydrogeologic boundary (upper Cold Creek syncline hydrologic
barrier) may be coincident with the geophysical gradients
discussed above. However, a single pump test is only capable of
delineating the distance between the pumping well and a
hydrologic boundary. The distance from the pumping well to the
boundary ™ is interpreted as a radius, but the direction to the
boundary cannot be ascertained. Multiple pumping and observation
wells are required to locate and delineate the boundary.

In 1983, coreholes OH-27 and DH-28 (Fiqure 1) were drilled to
provide an dinitial evaluation of the geophysical gradients
described above. DH-27, located on the west side of the
geophysical gradients, is 2330 feet due west of DH-28 which 1is
located on the east side of the gradients. Both coreholes bottom
in the Pomona Member of the Saddle Mountains Basalt. The tqp of
the Pomona is 400 feet higher in corehole DH-27 than in corehole
DH-28. Figure 3 shows the stratigraphic relationship in the two
coreholes and two possible structural interpretations; monocline
or fault, Figures 3A and 3B, respectively. Other conceptual

interpretations, such as a sediment-filled subsurface
paleochannel in the basalts,” have been evaluated and ruled out as
2 possible explanation based on the data available. Available

data suggest a relationship between the geophysical gradients and
a structure. However, additional data are needed to establish a
relationship between this structure and the upper Cold Creek
syncline hydrologic barrier.

Chemical analyses of groundwater samples taken from boreholes
(RRL-2A, DC-16, and McGee well) on either side of the upper Cold
Cold Creek syncline hydrologic barrier suggest steep, lateral
hydrochemical gradients exist in the vicinity of the barrier. In
general, groundwaters to the east of the barrier have much higher
concentrations of certain chemical constituents (sodium,
chloride, fluoride, delta-oxygen-18, and delta-hydrogen-2) in
comparison to those to the west. This hydrochemical feature is
gbse:ved for groundwaters from the Wanapum and upper Grande Ronde
asalts.

A repository in the RRL may be influenced by the effects of this
hydrologic barrier. A possible effect is its potential for
retarding groundwater flow from the  west. This may cause
relatively stagnant groundwater conditions east of the barrier
resulting in longer groundwater travel times wunder natural
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gradients. If the barrier is fault induced, future movement along
such a postulated fault may change the hydrological
characteristics of the fault, which could alter the groundwater
flow characteristics within the RRL. In addition, the potential
seismic effect of such a fault would need to be factored into the
seismic design of the proposed repository.

PLANS

The studies will explain the relationship between the upper Cold
Creek syncline hydrologic barrier and the geophysfcal gradients,
determine their present geologic and hydrologic characteristics,
and assess future geologic and hydrologic characteristics.
Accomplishment of these overall objectives will proceed in a
stepwise manner, contingent upon the results of field and
modeling studies initiated in FY85. Specific objectives for FY85
studies are summarized in Table 1, along with the work needed to
accomplish these objectives. A schedule for completion of FY85
work 1is shown in Figure &. More details of the studies will be
;?cluded in the Geosciences Plan and the Site Characterization
an.

Figure .5 shows the location of previous geophysical surveys and
Figure & shows the location of surveys planned for FY8S. The
gravity and magnetic surveys will be conducted to accomplish FY85
objective 1 (Table 1); determine the north-south extension of the
geophysical gradients. If the outcome of a seismic testing. and
verification study is successful, a seismic reflection survey
will be conducted to accomplish FY85 objective 2 (Table 1); site
localities for coreholes needed to further evaluate the structure
defined by coreholes DH-27 and DH-28. Geophysical data will also
be used to site additional geologic and hydrologic boreholes
based on a definition of the northern and southern extent of the
geophysical gradients. '

To accomplish objective 3 (Table 1), the FY8S program will deepen
OH-27 and O0H-28 through the Selah interbed (Figure 2) and
piezometers will be installed to obtain head- measurements and
water “samples for chemical analyses in this interbed. This
program will obtain additional stratigraphic data across the
geophysical gradients and obtain hydraulic head information and
hydrochemical data in the Selah interbed. If a significant head
difference 1is present, this information will help refine the
location of the hydrologic barrier. Coreholes DH-27 and DH-28
will not be deepened to the Priest Rapids interflow, where
hydraulic heads could be compared to existing data. Priest Rapids
interflow observation and/or pumping wells, if needed for
hydrologic testing, would require new starter holes to ensure the
hydrologic integrity of the boreholes. The consensus is that DH-
27 and DH-28 would not be suitable for hydrologic testing
purposes in the Priest Rapids.

General plans for out years are shown in Table 2. The
implementation of these plans, particularly in the area of
hydrologic testing, is not yet firm. [t is the current intent to
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update the plans outlined in Tablé 2 as decisfons regarding
hydrologic testing strategy are made and FY85 study results are
analyzed (objective 4, Table 1).
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TABLE 1}

FY85 OBJECTIVES AND PLANS

OBJECTIVES

PLANS

1. Determiné the northern and southern
extent of geophysical ?radients
(gravity and magnetics).

Conduct 50 line miles of both gravity
and magnetic surveys.

2. Refine location of geophysical gradients
and geologic interpretation with seismic
reflection data.

Conduct testing and verification of
seismic methodology.

Conduct one to three l1ines of seismic
reflection in Yakima Barricade area
(dependent on testing).

3. Refine the location of the hydrologic
barrier on the basis of hydraulic head
observations within the Selah interbed
at DH-27 and DH-28.

Deepen DH-27 and DH-28 through the Selah
interbed. '

Install packers-and piezometers in DH-27
and DH-28 to obtain head differences in
the Selah interbed and obtain water
samples for chemical analyses.

4. Documentation of results.

Compile status report and update FY86 plans.
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TABLE 2

( ' ..i

OVERALL OBJECTIVES AND GENERAL PLANS FOR FY86+

OBJECTIVES

¢ PLANS

Determine location and dimensions of
hydrologic barrier.

Locate and drill 3 wells into the
Priest Rapids for constant discharge
pumping tests and hydrochemical analyses.

Assess need for additional wells for
constant discharge pumping tests on basis
of initial tests.

Assess need for additional geophysics
and seismic data on basis of initial
tests.

Determine present geologic and
hydrologic characteristics.

Assess structure through borehole
verification

A. Structure Verification

1 to 3 boreholes to a maximum depth
of 1500 feet

8. Age Determination of Last Activity

2-10 closely spaced boreholes
through sediments

Assess hydraulic properties of the
structure through additional hydrologic
testing at different scales.

3.

Determine future geologic and hydrologic
characteristics.

Develop conceptual and numerical models.

4.

Documentation of Results

Compile status reports and update plans.
compile final _report.
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