NOV 18 1985

MEMORANDUM FOR: Malcolm R. Knapp, Chief
Geotechnical Branch
Division of Waste Management, NMSS

FROM: Frank A. Costanzi, Chief
Waste Management Branch
Division of Radiation Programs
and Earth Sciences, RES

SUBJECT: REVIEW OF WORK PLAN FOR FIN D1003

We have reviewed the statement of work (SOW) for this project and have the
following general comments:

1. Subtasks 1.1 and 1.2 appear to be 2 rspetition of earlier resea5ch
projects by the University of Arizona® ard Ertec Western , Inc.™ A
similar compendium of exploration methods is contained in an LLNL report
on work performed for the DOE.

3

2. The contractor should be required to use subcontractors or consultants on
an as-needed basis to provide expertise that they do not have in house.
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Additional comments are contained in the attached mark-up of the SOW. If you
have any questions on our comments, please contact E. G. Zurflueh at extension
74343,

Frank A. Costanzi, Chief

Waste Management Branch

Division of Radiation Programs
and Earth Sciences, RES

Enclosure:
Mark-up of SOW

References:
1. NUREG/CR-3143, vol. 1-4, Indirect Rock Mass Investigations for Optimizing
Borehole Drilling Programs, the University of Arizcna, October 1983,

2. NUKEG/CR-3143, vol. 1,2, Information Needs for Characterization of
High-Level Waste Repository Sites in Six Geologic Media, Ertec Western, Inc.,
May 1985.

3. UCRL-15141, Nuclear Waste Repository in Bedded Salt: Review of

Geotechnical Measurement Techniques, Lawrence Livermore National
Laboratory, 1980.
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PROJECT DESCRIPTIVE SUMMARY

DATE: August 14, 1985

PPSAS NO: 3112

PRIORITY: 1
QFFICE: NMSS

PROJECT TITLE: Technical Assistance in Geophysical Methods for Site
Characterization

FIN NO: TBD

TYPE OF CONTRACT: RFP
CONTRACTOR:

ESTIMATED PERIOD OF PERFORMANCE:
PROJECT OFFICER: A. K. Ibrahim

FY BUDGET ($X): FY84 FY85 FY86 FY87 FY8s
PRIOR: 281.9 0

UPERATING: 125 200 150
FOLCOW-OR:

DATES PREVIOUSLY APPROVED BY WMRG:
March 31, 1983
SCOPE OF WORK:

There are three objectives to this contract:

Objective 1:

&J,! M The contractor will survey currently available geophysical surveying
2t methods and data analysis techniques and prepare topical reports to be —
e submitted to KRC. P T "

il o ‘/J‘J More Jl.k b7 4
Objective 2: { 7.4’;

cophyt ¥, afec. ———
The contractor will provide technical assistance in the review and
assessment of geophysical surveys (generally, regiond] exploration methods
such as sefsmic reflection, aeromagnetics and gravit¥) performed by DOE
contractors in site screening and site characterizatfon investigations in

¢ v basalt, tuff, salt, and crystalline rock. The review will assess the

o techniques employed by DOE. This task includes a review and evaluation of

/;k/// appropriateness and adequacy of the data aquisition and data reductfion

the applicable sections of the Site Characterization Plan (SCP) prepared
by DOE for each medium,

sical melbeds  svch as ‘“‘h‘{‘_
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.~ Objective 3:

"« _The contractor w.11 provice direct technical assistance in the form of
wv , -/ attendance at conferences, meetings and site visits. These conferences,
v meetings and site visits will relate directly to Objectives 1 and 2 and
result in letter reports on and evaluations of geophysical subjects as
they apply to HLW repository characterization.

USER NEED:

As stated in 10CFR60, the geologic setting for a HLW repository should exhibit
an appropriate combination of conditions to provide reasonable assurance of
fsolation of the waste. For example, one of the conditions that may affect
isolatfon s structural deformatfon (e.g., folding and faulting). Gecphysical
survey methods are used in characterizing such structural deformation in the

_ near and far field of a high level nuclear waste repository.

It is vital that the NRC staff be kept informed of, and assessments be made of,
new technology and of improvements in geophysical survey methods such as
instrumentation, dat: acquisition and processing as they apply to repository
siting and cesign. This contract will assure that the NRC staff will have
p-to-date information on geophysical technology on a continuing basis and be
able to apply it to site surveying and characterization evaluations.

The contractor will provide the staff with reports of meetings and field trips;
letter reports)and topical rep rtsé. o &« onal ol \gvmmer: :'n’

\ oy ) Con torft & va Q’lm ‘O-'WJ':
wenLONTINUATION OF PRODUCTS: reperls.

(This project is a continuation of FIN D1003.

PRIOR AND CURRENT RELATED NRC PRUJECTS:

There is one technical assistance contract, FIN D1003, "Technical Assistance in
Geophysical Methods for Site Characterization®, that defines and will assess
geophysical methods for salt, tuff and basalt sites.

JUSTIFICATION FOR SOURCE SELECTED AND DISCUSSION OF ALTERNATIVES:

Not applicabie
NRC OFFICE/REGION COORDCINATION:

BENEFITS:

The products resulting from this contract will be used to assess the
capabilities and limitations of geophysical methods and data analysis
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techniques used by DOE to dpmonstrat waste»]édiii{on. The products will also
be used toevaluate whetherYeach of

» has been ad@quateTy character1zeg,and the extent to -
which each contributes to or detracts from 1solation ~

@ -evlasn Thal il -
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STATEMENT OF WORK

TECHNICAL ASSISTANCE IN GEOPHYSICAL
METHODS FOR SITE CHARACTERIZATION

»

FIN NO: TRD BAR: TBD

1.0 BACKGROUND:

As stated in 10CFR60, a geologic setting should exhibit an appropriate combination
of conditions to provide reasonable assurance tht the fsolation of the waste will
be met. For example, one of these conditions which may affect isolation 1s
structural deformatfon such as folding, faulting, and igneous activity.
Geophysical survey techniques are tools used in characterizing such structural
deformation in the near and far field of a hgh level nuclear waste repository.

Geophysical survey q;thods are also applied to resolve gggg:n;_%g?gixing_a—————w
_repository, such as subsurface¥o host rock.
‘;".m‘p_ »\m’ “es y chs ﬁ&'fa;o% i
~ Geophysical survey fn boreholes, and underground
in a test facility or 1n the rep ry during construction and operation, #
regfonal scale, geophysical survey techniques are capable om TJowling ¥ eds
structures such as faults, monocliney, anticlines and synclines n a smallérstreselvi
as an

scale geophysical surveys can extenX knowledge of the fracture and physica
characteristics of the rock outwardfrom a borehole or drift {such
underground testing facility) a few inches to many tens of feet depending on the
physical properties of the rock.

Ir the near field, geophysical surveying methods are capable of defining fracture
sets and faults, and variations in rock properties such as density and electrical
conductivity, that may impact on determination of fracture flow and
constructability. Fractures and faults that connect the reposftory with aquifers,
1f encountered during construction, could be the means of flooding the repository.
Over the long term, they can be paths for rapid transport of released nuclides.
Geophysical surveying techniques are the only investigative methods that can
characterize large volumes of rock quickly anﬂinexpensively. Swch techmigues-—are
- racterize-{arge volumes -of rock quéckly
aad.inexpenstvely. Such techniques include seismic reflaction and refractfon,
gravity, magnetics, magnetotellurics, resistivity and special applications such as
geotomography. It is imperative that the NRC staff be informed of the latest
geophysical survey and interpretive techniques and the ways that standard
techniques can be adapted to the special needs of htgh-1eve1 waste repository —
characterization, sascerton ot ol of Ke ,’.Gn/,o//), ./.m:tc; Y
B F AR T S A L T AR
The products resulting from this contract wilivbelised to assecs |the capabilities
and limitations of geophysical methods and data analysis techniglies used by DOE to
demonstrate waste isolation. The prod.cts will also be used tovevaluate whether ornet
each oﬂmtmm conditions, $2pefiant, hﬁw been ®
adequatéy characterized)and the extent to which each contributes to or detracts
from isoNation. A
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2.0 WORK REQUIRED: Girbene—y

The pertorming organization shall conduct a survey offcurrently available
geophysical surveying methods and data analysis techgfques applicable to site
screening and site characterization investigations (Kurface, borehole and
underground) in the geologic medfa under consideratfdn by DOE.

The performing organization shall provide technical assistance in the review and
assessment of the geophysical program of investigation and interpretation conducted
by DOE during the site screening of a proposed high level waste (HLW) repository
and of plans for the use of geophysfcel techniques during sfte characterization.

In doing this work, the performing organization must document, in topical or letter
reports to the NRC, its findings concerning the varifous geophysical surveying
methods and data analysis techniques {dentified as potentially useful in
characterizing the site. The reports shail include assessments of the strengths
and weaknesses of the methods and techniques discussed and the limits of the
corresponding data and interpretations, and recommend applications of each method
or technique in site screening or site characterization.

For each site screening and site characterization document containing a description
of a geophysical program completed or pronosed by DOE, and furnished by the NRC
Project Officer the performing organization shall provide the NRC a report

detailing its review of the completengss and adequacy of the geophysical Program
«scribedw&ww

A
The purpose of this work is to help assure the NRC staff that adequate information
fs avaflable to assess the geophysical investigation programs conducted by DOE and
DOE contractors in site screening and site characterization. Specific products
include 1) topical or letter reports discussing specific geophysical methods, 2)
technical document reviews and 3) letter reports on attendance at workshops and
technical meetings and conferences. These products wiii be used to help develop
Site Characterization Plan (SCP) reviews, Site Issue Analyses and appendices to the
NRC Site Characterization Analyses (SCA), and guidance to DOE.

2.1 Task1:

The performing organizatfon shall conduct a survey of currently available
geophysical surveying methods and data analysis techniques.

Specific elements of this task are:

Subtask 1.1 The performing 0. ganization shall {dentify proven geophysical
surveying methods and data analysis techniques applicable to the site

2
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screening and site characterization programs. The topical report will state
which of the methods and techniques identified are state-of-the-art (a method
of proven technology but still developmental in field application;
geotomography is such a method).

Subtask 1.2 The performing organization will {dentify the strengths and
weaknesses of each method, the limits and uncertainties of corresponding data
and interpretations, particularly as they pertain to each medium and site.

Subtask 1.3 The performing organization will identify and discuss reasonable
modifications to the methods and techniques fdentified in Subtask 1.1 that
would render that meihod or technique more useful in site characterization.

An example might be the modification of the acoustic emission technique by
establishing a three dimensional geophone array so that the exact location of
fractures causing micro-seismic events could be computed.

Subtask 1.4 The performing organization shall analyze the cost benefit of
each geophysical method identified compared to non-geophysical methods
designed to obtain the same data, if a suitable non-geophysical technique
exists. An example might be drilling a borehole or series of boreholes
compared to a seismic refraction survey to evaluate the limits of a ceologic
unit.

' Work in each subtask fs to commence only at the direction of the Contracting
/ Officer. Work completed under this tack will be reported to the Project Officer
according on the reporting requirements specified in this SOW.

2.2 Task 2:

The performing organfzation shall provide technical assistance in the review
and assessment of geophysical programs, and surveys and interpretations
performed by DOE contractors in support of site screening and site
characterization investigations. The review will assess the appropriateness
of the data acquisition and data reduction techniques employed by DOE
contractors and the adequacy of their interpretation of the data.

Specific elements of this task are:

Subtask 2.1 “he performing organization shall review DOE and DOE contractor
pubTications ~oncerning geophysical investigations and interpretations.

Subtask 2.2 The performing organization shall review publications, other
than those produced by DOE or DOE contractors, that concern geophysical
fnvestigations at the site.
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2.3

2.4

Subtask 2.3 The performing organization shall review geophysical cata and

prepare alternative interpretations, as needed. Types of data would fnclude

seismic (reflection, refraction), gravity, magnetic, magnetotelluric and
resistivity. Borehole geophysical techniques are included.

Of particular importance under this task is the review of the geophysical
portions of site characterization documents.

The NRC Project Officer will supply the performing organization will all
documents to be reviewed.

Work on this task is to commence only at the direction of thi «Intructinn
Officer. Werk completed under this task will be reported to the Project
Officer according to the reporting requirements specified in this SOW.

Task 3:

The performing organization shall provide direct technical assistance in the
form of attendance and participation as needed at conferences, the writing of
technical positions and such other documents as needed, meetings and site
visits and ancillary preparatory and follow-up meetings and consultations.
Thes; conferences, meetings and site visits will relate directly to tasks 1
and 2.

Work on this task is to commence only at the direction of the Contracting
Officer. Work completed under this task will be reported to the Project
Officer according to the reporting requirements specified in this SOW.

Estimated Requirements

Task 1 Task one consists of the identification and assessment of fndustry
standard and state-of-the-art geophysical survey r thods and techniques and
their applicability to the geologic screening and raracterization of sites in
media proposed by the DOE. It is estimated that this support will require one
half man year in FYB6 and one half man year in FY87.

Task 2 Task two consists of the technical review of appropriate sections of
the sTte characterization documents such as the SCR. This task also requires
a technical review of the results of those geophysical surveys performed for
site screening (seismic, ¢ravity, magnetic, megpetotelluric and heat flow)
when such data are available. It is estimated @t this support :TTT”FEEhfrq =
three quarters man year in FYB6, one half man féar in FY87 and FYRS, /

/
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Task 3 Task three requires attendance at conferences, meetings and site
visits as required. It {s estimated that this support will require one

._quarter man year in FYS86, one quarter man year in FY87, and one ra1f nan
year in Fygs8,

Task Assignment Ceflings:

A target cost ceiling (level of effort) will be placed in each task assignment for
performance of work under the contract. Such a target ceiling may be increased by
the Project Officer (PO) at his/her discretion from time to time by notice to the
performing organization in writing. The performing organization shall promptly
rotify the PO in writing whenever he believes that the then pertinent ceiling for
any task assignment is insufficfent. When and if the amount(s) paid and payable to
the performing organization shall equal the then pertinent ceiling, the performing
organization shall not be expected to perform further unless the PO increases such
a ceiling 1n amount sufficient to cover additional work thereunder. The NRC shall
not be obligated to pay the performing organization an amount in excess of .such a
ceiling. If and to the extent that such a ceiling has been increased, any cost
fncurred by the perfuining organization in performance in excess of the ceiling
prior to its increase shall be allowable to the same extent as 1f such costs has
been incurred after such increase in the ceiling.

3.0 REPORTING REQUIREMENTS:

3.1 Scheduled dates indicate the latest acceptable date. However, these reports
and dates are subject to change in accordance with changes in DOE schedules.

1. Monthly letter Status Reports: These reports shall be due by the
15th of each month.

2. Reports of Meetings and Field Trips: ODue 10 days after completion
of meeting or field trip. -

3. Letter Reports/Topical Reports: Due at the conclusion of each subtask
assignment.

3.2 Monthly Letter Status Report:

Each month, the performing organization shall submit a letter report which
summarizes by task:

1. The work performed during the previous month and findings ir. . tant
to the NRC program.
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2. Milestones reached, update of subcontractor (1f any) activities,
meztings attended (11st personnel, data, place, purpose and summary
0* meeting, summary of conclusfons or agreements reached with other
attendees?:

3. Potential or actual contractual problem areas and their impacts (if
the schedule has slipped or 1f the budget will be exceeded, this
shall be stated and the reasons explained):

4. The personnel time expenditures during the previous month with the
performing organization and subcontractor time expenditure listed
separately; and

5. Costs and uncosted oblfgations, listed separately (a) during the
previous month, (b) cumulative to cdate (fiscal year and total),
and (c) projection by month for the current fiscal year. The first
monthly report shall provide the initial projections, and subsequent
reports shall either indicate revised projections or indicate "no
chanze in the cost and uncosted obligation projection.”

6. Monthly reports shall include a 1isting of subcontractor repcrts
received that month and abstracts for and/or papers prepared by
project personnel.

The reports shall be due by the 15th of each month.

3.3 Reports of Meetings and Field Trips:

A Tetter report of meetings and field trips shall be provided by the performing
organization to be received by the NRC VO within 10 wopking days of completion of
the meeting or field trip. These reports shall servey as a record of the trip or «—
meeting and shall, as a minimum, identify the purpose, participants, {tinerary,

cost break-out, and sfgnificant findings.

3.4 Letter Reperts/Topical Reports

The performing organfzation shall prepare draft and final letter or topical reports
at the conclusfon of each task or subtask assignment. Reports should include an
Executive Summary that summarizes AW results in the context of their impact on ___
licensing and licensirj needs and recommendations with regard to the project
objectives as defined in the Statement of Work. Changes of reporting schedules

shall be made by the NRC Project Officer and performing organization jointly.

Draft and final reports shall be prepared in accordance with NRC manual chapter

1102 "Formal Contractor Documents” and the NRC Style Guide and Supplements. The

6
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draft shall meet the format requirements of the formal report, shall have been
edited and reviewed by the performing organization and, with the possible exception
of few minor editing corrections, shall be ready to be published as a formal report
if NRC has nc comments.

The performing crganfzation shall submit ten (10) copfes of draft reports to the
NRC Project Manager in accordance with the completion schedule. Within the 15
working days following submission of the draft report, the NRC Project Officer will
comment in writing on these reports. The performing organization shall respond to
these comments in writing within 15 days following receipt of NRC comments.
Comments shall be mutually resolved by the NRC Project Manager and the performing
organizatifon. The final report shall be submitted within 20 working days after
recefpt of NRC comments and shall address a resolution of all NRC review comments.
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3.5 Reporting Requirements

The fo'lowing summarizes the required report distribution under this contract:

Monthly Letter

Dis‘%bution Meeting Status Reports: Letter Reports: .
;T and Trips Progress Draft Final
Project Officer 1 1 6 6
Office of the 1 1 1 1
Dir., NMSS

(Attn: Program
Support Branch)

Div. of Waste Mgmt. 1 2 2 2
(Attn: Div. Dir.)

Contracting Officer 1 1 1 1
High-Level Waste 1 1 1 1
Tech. Dev. Branch
(Attn: Branch Chief)
0fficer of Research 1 1 1 1

Documents Control 1 1 0 1

4.0 Meetings and Travel:

The performing organization shall attend planning or review meetings generally of
one day or two cdays at NRC in Silver Spring, Maryland, as specified by the Project
officer.

The performing organization ~»all attend fiela trips, technical meetings or site
visits as specified by the iroject Officer.

A1l domestic travel shall be approved in advance by the NRC Project Officer.

5.0 Presentations and Technical Papers:
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A copy of all written and oral presentations gfven at professfonal meetings and
technical papers submitted for publication in technical journals which ars
associated with this project shall be transmitted to the NRC technical Project
Officer for review and apgroval in advance of the presentation or publication
unless the paper or datz is based on formal final reports already approved by NRC.

6.0 Microfiche:

Microfiche fs required of all reports to be published as NUREG or NUREG/CR
documents. The specifications for the microfiche are 1isted in attachment (4) and
distribution 1s as follows:

Document Management Branch
Division of Technical Information
and Document Control, 1 master

Document Control Center
Division of Waste Management
Office of Nuclear Materials Safety and Safequards

7.0 Quality Assurance Procedures:

For all draft and final technical reports delivered under this contract, the
performing organizatfon shall assure that an independent review and verification of
a2 numerical computations and mathematical equations and derivations are performed
by qualified personnel other than the original author(s) of the reports. If the
performing organization proposes to verify/check less than 100 percent of all
computations and mathematical equations and derfvations in the report(s) (such as
might be the case when there is a large number of routine, repetitive
calculations), the performing organfzation must first obtain written approval form
the NRC Project Manager. Computer-generated calculatfons will not require
verification where the computer program has already been verified.

In addition, for all reports, including those which do not contain numerical
analyses, a manigement review shall be conducted by tv.e performing organizations'
project management prior to submissfon to the NRC. A1l reports shall be annotated
to indicate that the review and verification has been accomplished prior to their
submissfon to the NRC. (This may be accomp” ished by use of cover letter
accompanying the report {f perferable.)

8.0 NRC Furnished Material:

‘At the in.tiation of the contract the NRC will provide the performing organization
with a copy of the procedural and technical portfons of 10 CFR Part 60, the NRC

9
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Standard Formant and Content Guide for the Site Characterization Report, a copy of
the schedule of majcr events in the DOE's selection, design, and construction of
the geologic repository, Site Characterization Review Plan, and a selected
bibliography of reports and publications that have been developed for each site,

9.0 Period of Performance:

Performance on this contract will commence on ., 1986 and shall continue
until September 30, 1988. Extension of the contract for another year can be made
at the direction of the contracting officer.

10.0 Technical Direction:

The NRC Project Officer for this work will be:

Or. A.K. Ibrahim
Geotechnical Branch

Division of Waste Management
Mail Stop 623-SS

Washington, DC 20555
Telephone No. (301) 427-4211

Dr. Ibrahim is designated as the NRC Project Officer for the purpose of assuring
that the services required under this SOW are delivered as stated herein. All
technical instructions to the Contractor shall be issued through the NRC/PM. As
used here, technical instructions are instructions to the Contractor which provide
details or suggest lines of inquiry for completion of the work set forth in this
SOW. Technical instructions shall not constitute new assignment of work or changes
of such a nature as to justify and adjustment in costs or period of performance.

Disposal of Property:

Upon completion of the project, a reconciled report will be developed jointly by
the performing organization and NRC to record avaflable eguipment and/or material
purchased with NRC-funds. This report should be developed as soon as possible
after the project 1s completed, or a termination decision has been made, but not
later than sixty (60) days after the work termination date. The report should be
submitted to the Property and Supply Branch, NRC.

10
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Evaluation Criteria
Criteria Total 100%
1. Is the contractor rulti-disciplined? 50%

Does he have in-house expertise (senior professionals on the payroll) in at least 3
of the S basic geophysical expiuration methodolcgies (seismic, gravity, magnetics,
ﬂectric.'. borehOIQ ? - S?ﬂ/u)“g ‘, L ’009J oM ’dl’("f/'/ ,(af;
O/prrfrmw . J

2. " Does tne contractor have practical (in 40%

the field) operational expertise in both data acquisicion and data ngfrpretation?
‘?/‘N ‘, - ,oop'zcor v ,(rﬁramnc-... - f.rv/ 0.

3. " Does the contractor have in-house digital 10%

data processing capability?

— /va7m'«f P 6/‘4‘&

Gos b
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Additional commerits are contained in the attached mark-up of the SOW. If you
have any questions on our comments, please contact E. G. Zurflueh at extension

74343,
Frank A, Costanzi, Chief
Waste Management Branch
Division of Radiation °rograms
and Earth Sciences, RES
Enclosure:

Mark-up of SOW

References:
1. NUREG/CR-3143, vol. 1-4, Indirect Rock Mass Investigations for Optimizing
Borehole Drilling Programs, the University of Arizona, October 1983.

2. NUREG/CR-3143, vo!, 1,2, Information Needs for Characterization of
High-Level Waste Repository Sites in Six Geologic Media, Ertec Western, Inc.,
May 1985.

3. UCRL-15141, Nuclear Waste Repository in Bedded Salt: Review of
Geotechnical Measurement Techniques, Lawrence Livermore National
Laboratory, 1980.
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NOV 1.8 1985
MEMORANDUM FOR: Malcolm R. Knapp, Chief
Geotechnical Branch
Division of Waste Management, NMSS
FROM: Frank A. Costanzi, Chief
Wwaste Management Branch
Division of Radiation Programs
and Earth Sciences, RES

SUBJECT: REVIEW OF WORK PLAN FOR FIN D10O03

We have reviewed the statement of work (SOW) for this project and have the

following general comments:

1. Subtasks 1.1 and 1.2 appear to be a r?petition of earlier resea5ch
projects by the University of Arizona® and Ertec Western , Inc. 3 3
similar compendium of exploration methods is contained in an LLNL report
on work performed for the DOE.

2. The contractor should be required to use subcontractors or consultants on
an as-needed basis to provide expertise that they do not have in house.

OFC: ESB:dm :ESB:SL :ESB:BC :WMB:BC
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PROJECT DESCRIPTIVE SUMMARY

DATE: August 14, 1985
PPSAS NO: 3112
PRIORITY: 1

OFFICE: NMSS

PROJECT TITLE: Technical Assistance in Geophysical Methods for Site

Characterization
FIN NO: TBD
TYPE OF CONTRACT: RFP
CONTRACTOR:

ESTIMATED PERIOD OF PERFORMANCE:
PROJECT OFFICER: A. K. Ibrahim

FY BUDGET ($K): Fys4 FY85 FY86 FY87 Fyes
PRIOR: 281.9 0

OPERATING: 125 200 150
FOCCOW-ON:

DATES PREVIOUSLY APPROVED BY WMRG:
March 31, 1983
SCOPE OF WORK:

There are three objectives to this contract:

Objective 1:

4 ?*‘The contractor will survey currently available geophysical surveying

o 5P methods and data analysis techniques and prepare topical reports to be S—
r 9“ " submitted to NRC. - o [c

7 but alse, mece s/t Spec

Objective 2: ( 7‘#?:{:‘./4#‘/‘ ;‘“‘ oy b‘“: —
I Tgeophyeib e

The contractor will provide technical assistance in the review and

assessment of geophysical surveys (generally, regiond] expioration methods
such as sefsmic reflection, aeromagnetics and gravitX) performed by DOE

J contractors in site screening and site characterizatfon investigations 1in

\* basalt, tuff, salt, and crystalline rock. The review will assess the

technique- employed by DOE. This task includes a review and evaluation of
the applicable sections of the Site Characterization Plan (SCP) prepared
by DOE for each medium.

{. x appropriateness and adequacy of the data aquisition and data reduction
/ ~
m -/
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. Objective 3:

4"« _The contractor will provide direct technical assistance in the form of
pe’ e attendance at conferences, meetings and site visits. These conferences,
g B e meetings and site visits will relate directly to Objectives 1 and 2 and
Cfp result in letter reports on and evaluations of geophysical subjects as
they apply to HLW repository characterization.

USER NEED:

As stated in 10CFR60, the geologfc setting for a HLW repository should exkhibit

an appropriate combination of conditions to provide reasonable assurance of

fsolation of the waste. For example, one of the conditions that may affect

isolation {s structural deformation (e.g., folding and faulting). Geophysical

survey methods are used in characterizing such structural deformation in the
— near and far field of a high level nuclear waste repository.

It is vital that the NRC s:aff be kept informed of, and assessments be made of,
new technology and of improvements in geophysical survey methods such as
instrumentation, data acquisition and processing as they apply to repository
siting and design. This contract will assure that the NRC staff will have

p-to-date information on geophysical technology on a continuing basis and be
» ShAf- [%ble to apply it to site surveying and characterization evaluations.

The contractor will provide the staff with reports of meetingg};:: field trips;
124
‘-l

'p\lettcr reports)and topical reports/ane o \ #one/ or? meriwing
A - “Terls GV.X'\I;O W-’“c

y &
« LONTINUATION OF PRODUCTS: repanls.

(This project is a continuation of FIN D1003.
PRIOR AND CURRENT RELATED NRC PROJECTS:

There is one technical assistance contract, FIN D1003, "Technical Assistance in
Geophysical Methods for Site Characterization", that defines and will assess
geophysical methods for salt, tuff and basalt sites.

JUSTIFICATION FOR SOURCE SELECTED AND DISCUSSION OF ALTERNATIVES:

Not applicable
NRC OFFICE/REGION COORDINATION:

BENEFITS:

The products resulting from this contract will be used to assess the
capabilities and limitations of geophysical methods and data analysis
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STATEMENT OF WORK

TECHNICAL ASSISTANCE IN GEOPHYSICAL
METHODS FOR SITE CHARACTERIZATION

FIN NO: TRD B&R: TBD

1.0 BACKGROUND:

As stated in 10CFR60, a geolngfc setting should exhibit an appropriate combination
of conditions to provide reasonable assurance tht the fsolatfon of the waste will
be met. For example, one of these conditions which may affect fsolation is
structural deformation such as folding, faulting, and fgneous activity.
Geophysical survey techniques are tools used in characterizing such structural
deformation in the near and far field of a hgh level nuclear waste repository.

Geophysical survey Q;thods are also applied to resolve ggggznzﬂig?gixing_a——————\
subsurfacelo 03t rock.
cﬁ » O&Q(j};otc{j«

repogitory, such as ¥ fluid f]O'Ei
-

in a test facility or in the rep ry dur?hg construction and operation, L th
regional scale, geophysical survey techniques are capable o /o la¥ Jecwds
structures such as faults, monocline .‘gngicligg%_pnd syncli nasma reselofin

scale geophysical surveys can extenX knowledge of the fracture and physica
characteristics of the rock outwardfrom a borehole or drift (such as an
underground testing facility) a few inches to many tens of feet depending on the
physical properties of the rock.

In the near field, geophysical surveying methods are capable of defining fracture
sets and faults, and variations in rock properties such as density and electrical
conductivity, that may impact on determination of fracture flow and
constructability. Fractures and faults that connect the repository with aquifers,
if encountered during construction, could be the means of flooding the repository.
Over the Tong term, they can be paths for rapid transport of released nuclides.
Geophysical surveying techniques are the only investigative methods that can
characterize large volumes of rock quickly anﬂinexpensiveiy Swch teThmiques-—are
racterize-iarge volumes of rock quickly
and.inexpenstvely. Such techniques include seismic reflection and refraction,
gravity, magnetics, magnetotellurics, resistivity and special applications such as
geotomography. It is imperative that the NRC staff be informed of the latest
geophysical survey and interpretive techniques and the ways that standard

techniques can be adapted to the special needs of hssh-1,ve1 waste repository .

characterization. ascertorn Hat ollof Ke po%ntiall .wa;t77ﬁ
verable :u{iﬁox‘,ua‘ﬁ;n fj¢ 4 ¢?f:‘9 capab.liticg
e ’ v A - "

The products resulting from this contract wilitbestsed o asser Jth Capabilfties

and limitations of geophysical methods and data analysis technigles used by DOE to
demonstrate waste isolation. The products will also be used tovevaluate whether ornet

each oﬂmmmtm conditions, w. h@n been

adequat®y characterized)and the extent to which each contributes to or detracts

from isoNation. A
1

ese
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2.0 WORK REQUIRED: 4,',5.,.\47

The performing organization shall conduct a survey of/currently avatlable
geopnysical surveying methods and data analysis techgjques applicable to site
screening and site characterization investigations (EKurface, borehole and
underground) in the geologic mediz under consideratfdn by DOE.

The performing organization shall provide technical assistance in the review and
assessment of the geophysical program of investigation and interpretation conducted
by DOE during the site screening of a proposed high level waste (HLW) repository
and of plans for the use of geophysical techniques during site characterization.

In doing this work, the perfcrming organization must document, in topical or letter
reports to the NRC, 1ts findings concerning the varifous gezophysical surveying
methods and data analysis techniques identified as potentially useful in
characterizing the site. The reports shall include assessments of the strengths
and weaknesses of the methods and techniques discussed and the limits of the
corresponding data and interpretations, and recommend appl’ :ations of each method
or technique in site screening or site characterization.

For each site screening and site characterization document containing a description
of a geophysical program completed or proposed by DOE, and furnished by the NRC
Project Officer the performing organization shall provide the NRC a report

detailing its review of the complegengss and adequacy of the geophysical drogram
«scribe%wamwu.

The purposc of this work is to help assure the NRC sta“f that adequate information
fs available to assess the geophysical investigation programs conducted by DOE and
DOE contractors in site screening and site characterization. Specific products
include 1) topical or letter reports discussing specific gecphysical methods, 2)
technical document reviews and 3) letter reports on attendance at workshops and
technical meetings and conferences. These products will be used to help develop
Site Characterization Plan (SCP) reviews, Site Issue Analyses and appendices to the
NRC Site Characterization Analyses (SCA), and guidance to DOE.

2.1 Task 1: g

The performing organization shall conduct a survey of currently available
geophysical surveying methods and data analysis techniques.

Specific elements of this task are:

Suttask 1.1 The performina organization shaii {dentify proven geuphysical
5urvey{ng methods and data analysis techniques applicable to the site

2
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screening and site characterization programs. The topical report will state
which of the methods and techniques identified are state-of-the-art (a method
of proven technology but stiil developmental in field application;
geotomography is such a method).

Subtask 1.2 The performing crganization will fdertify the strengths and
weaknesses of each method, the limits and uncertainties of corresponding data
and interpretations, particularly as they pertain to each medium and site.

Subtask 1.3 The performing organization wil) identify &nd discuss reasonable
modifications to the methods and techniques identified in Subtask 1.1 that
would render that method or technique more useful in site characterization.

An example might be the modification of the acoustic em:ssion technique by
establishing a three dimensional gecphone array so that the exact location of
fractures causing micro-seismic events could be computed.

Subtask 1.4 The performing organizatien shall analyze the cost benefit of
’L each geophysical method identified compared to non-geophysical methods '

1 designed to obtain the same data, if a suftable non-geophysical technique
exists. An example might be drilling a borehole or series of boreholes
co?pared to a seismic refraction survey to evaluate the limits of a ceologic
unit.

X Work in each subtask is to commence only at the direction of the Contracting
/  Otficer. Work completed under this task will be reported to the Project Officer
according on the reporting requirements specified in this SOW.

2.2 Task 2:

The performing organization shall provide technical assistance in the review
and assessment of geophysical programs, and surveys and interpretations
performed by DOE contractors fn support of site screening and site
characterization investigations. The review will assess the appropriateness
of the data acquisition and data reduction te:chniques employed by DOE
contractors and the adequacy nf their interpretation of the data.

Specific elements of this task are:

Subtask 2.1 The performing organization shall review DOE and DOE contractor
pubTications concerning geophysical investigations and interpretations.

Subtask 2.2 The performing organization shall review publications, other
than those produced by DOE or DOE contractors, that concern geophysical
fnvestiga*ions at the site.
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2.3

2.4

Subtask 2.3  The performing organization shall review geophysical data and
prepare alternative interpretations, as needed. Types of data would include
seismic (reflection, refraction), gravity, magnetic, magnetotelluric and
resistivity. Borel.ole geophysical techniques are included.

Of particular importance under this task is the review of the geophysical
portions of site characteri ation documents,

The NRC Project Officer will supply the performing organization will ali
documents to be reviewed.

Work on this task fs to commence only at the direction of the Contracting
Officer. Work completed under this task will be reported to the Project
Officer according to the reporting requirements specified in this SOW.

Task 3:

The performing organization shall provide direct technical assistance n the
form of attendance and participation as needed at conferences, the writing of
technical posftions and such other documents as needed, meetings and site
visits and ancillary preparatory and follow-up meetings and consultations.
Thes; conferences, meetings and site visits will relate directly to tasks 1
and 2.

Work on this task s to commence only at the direction of the Contracting
Officer. Work completed under this task will be reported to the Project
Officer according to the reporting requirements specified in this SOW.

Estimated Requirements

Task 1 Task one consists of the identification and assessmert of {ndustry
standard and state-of-the-art geophysical survey methods and techniques and
their applicability to the geologic screening and characterization of sites in
media proposed by the DOE. It is estimated that this support will require one
half man year in FY86 and one half man year in FY87.

Task 2 Task two consists of the technical review of appropriate sections of
the sTte characterization documents such as the SCR. This task also requires
a technfcal review of the results of . e geophysical surveys performed for

site screening (sefsmic, gravity, a*an  ic, megpetotelluric and heat flow)
when such data are avgilable. 't i & mated %t this support will require -
three quarters man year in FY8t _.ne '~ man fdar in FYB7 and FYBS. ///
A ,
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Task 3 Task three requires attendance at conferences, meetings and site
visits as required. It is estimated that this support will require one
._quarter man year in FYB6, cne quarter man year in FYB7, and one half man

year in Fysgs, a0 ~
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Task Assfgnment Ceflings:

A target cost ceiling (level of effort) will be placed in each task assignment for
performance of work under the contract. Such a target ceiling may be increased by
the Project Officer (PO) at his/her discretion from time to time by notice to the
performing organization in writing. The performing organization shall promptly
notify the PO in writing whenever he believes that the then pertinent ceiling for
any task assignment is insufficient. When and if the amount(s) paid and payable to
the performing or?anizltion shall equal the then pertinent ceiling, the performing
organization shall not be expected to perform further unless the PO increases such
a ceiling 1n amount sufficient to cover additional work thereunder. The NRC shall
not be obliga.ed to pay the performing organization an amount in excess of .such a
ceiling. If and to the extent that such a ceiling has been increased, any cost
fncurred by the performing organization in performance in excess of the cefling
prior to its increase shall be allowable to the same extent as if such costs has
been incurred after such increase in the ceiling.

3.0 REPORTING REQUIREMENTS:

3.1 Scheduled dates indicate the latest acceptable date. However, these reports
and dates are subject to change in accordance with changes in DOE schedules.

1. Monthly letter Status Reports: These reports shall be due by the
15th of each month.

2. Reports of Meetings and Field Trips: DOue 10 days after completion
of meeting or field trip.

3. Letter Reports/Topical Reports: Due at the conclusion of each subtask
assignment.

3.2 Monthly Letter Status Report:

Each month, the performing organization shail submit a letter report which
summarizes by task:

1. The work performed during the previous month and findings important
to the NRC program.
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2. Milestones reached, update of subcontractor (1f any) activities,
meetings attended (1ist nersonnel, data, place, purpose and summary
of meet1n?, summary of conclusfons or agreements reached with other
attendees);

3. Potential or actual contractual problem areas and their impacts (1f
the schedule has slipped or 1f the budget will be exceeded, this
shall be stated and the reasons explained);

4. The personnel time expenditures during the previous month with the
performing organfzation and subcontractor time expenditure listed
separately; and

5. Costs and uncosted obligations, 1isted separately (a) during the
previous month, (b) cumulative to date (fiscal year and total),
and (c) projection by month for the current fiscal year. The first
monthly report shall provide the initial projections, and subsequent
reports shall efther indicate revised projections or indicate “"no
change in the cost and uncosted obligation projection.”

6. Monthly reports shall include a 1isting of subcontractor reports
received that month and abstracts for and/or papers prepared by
project personnel,

The reports shall be due by the 15th of each month.

3.3 Reports of Meetings and Field Trips:

A letter report of meetings and field trips shall be provided by the performing
organization to be received by the KRC PO within 10 wopgking days of completion of

the meeting or field trip. These reports shall servey as a record of the trip or —
meeting and shall, as a minimum, {dentify the purpose, participants, {tinerary,

cost break-out, and significant findings.

3.4 Letter Reports/Topical Reports

The performing organfzation shall prepzre draft and final letter or topical reports
at the zonclusion of each task or subtask assfignment. Reports should include an
Executive Summary that summarizes & results in the context of their impact on ___
Ticensing and 1icensing needs and recommendations with regard to the project
objectives as defined in the Statement of Work. Changes of reporting schedules

shall be made by the NRC Project Officer and performing organization jointly.

Draft and final reports shall be prepared fn accordance with NRC manual chapter

1102 "Formal Contractor Documents" and the NRC Style Guide and Supplements. The

6
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draft shall meet the format requirements of the formal report, shall have been
edited and reviewed by the performing organization and, with the possible exception
of few minor editing corrections, shall be ready to be published as a formal report
if NRC has no comments.

The performing organization shall submit ten (10) copies of draft reports to the
NRC Project Manager in accordance with the completion schedule. Within the 15
working days followiag submissicn of the draft report, the NRC Project Officer will
comment in writing on these reports. The performing organization shall respond to
these comments in writing within 15 days following receipt of NRC comments.
Comments shall be mutually resolved by the NRC Project Manager and the performing
organization. The final report shall be submitted within 20 working duys after
receipt of NRC comments and shall address a resolution of all NRC review comments.
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3.5 Reporting Requirements

The following summarizes the required report distribution under this contract:

Monthly Letter

Disgibution Meeting Status Reports: Letter Reports: .
and Trips Progress Draft Final

Project Officer 1 1 6 €

Office of the 1 1 1 1

Dir., NMSS

(Attn: Program
Support Branch)

Div. of Waste Mgmt. 1 - 2 2
(Attn: Div. Dir.)
Contracting Officer 1 1 1
High-Level Waste 1 1 1 1
Tech. Dev. Branch
(Attn: Branch Chief)
Qfficer of Research 1 1 1 1
Documents Control 1 1 0 1

4.0 Meetings and Travel:

The performing o'ganization shall attend planning or review meetings generally of
one day or two days at NRC in Silver Spring, Maryland, as specified by the Project
officer.

The performing organization shall attend field trips, technical meetings or site
visits as specified by the Project Officer.

A1l domestic travel shall be approved in advance by the NRC Project Ufficer,

5.0 Presentations and Technical Papers:
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A copy of all written and oral presentations gfven at professional meetings and
technical papers submitted for publication in technical journals which are
associated with this project shall be transmitted to the NRC technical Project
Officer for review and approval in advance of the presentation or publication
unless the paper or data is based on formal final reports already approved bv NRC,

6.0 Microfiche:

Microfiche is required of all reports to be published as NUREG or NUREG/CR
documents. The specifications for the microfiche are l1isted in attachment (4) and
distribution 1s as follows:

Document Management Branch
Division cf Technical Information
and Document Control, 1 master

Document Control Center
Division of Waste Management
Office of Nuclear Materfals Safety and Safeguards

7.0 Quality Assurance Procedures:

For all draft and final technical reports delivered under this contract, the
performing organization shall assure that an {ndependent review and verification of
a numerical computations and mathematical equations and derivations are performed
by qualified personnel other than the original author(s) of the reports. If the
performing organization proposes to verify/check less than 100 percent cf all
computations and mathematical equations and derfvations in the report(s) (such as
might be the case when there is a large number of routine, repetitive
calculations), the performing organfzation must first obtain written approval form
the NRC Project Manager, Computer-generated calculations will not require
verification where the computer program has already been verified.

In addition, for all reports, including those which do not contain numerical
analyses, a manigement review shall be conducted by the performing organizations'
project management prior to submissfon to the NRC. A1l reports shall be annotated
to indicate that the review and verification has been accomplished prior to their
submission to the NRC, (This may be accomplished by use of cover letter
accompanying the report if perferable.)

8.0 NRC Furnished Material:

At the inftfation ot the contract the NRC will provide the performing organization
with a copy of the procedural and technical portions of 10 CFR Part 60, the NRC

9
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Standard Formant and Content Guide for the Site Characterization Report, a copy of
the schedule of major events in the DOE's selection, design, and construction of
the geologic repository, Site Characterization Review Plan, and a selected
bibliography of reports and publications that have been developed for each site.

9.0 Period of Performance:

Performance on this contract will commence on , 1986 and shall zontinue
until September 30, 1988. Extension of the contract for another year can be made
at the directicn of the contracting cfficer.

10.0 Technical Direction:

The NRC Project Officer for this work will be:

Dr. A.K. Tbrahim
Geotechnical Branch

Division of Waste Management
Mail Stop 623-SS

Washington, DC 20555
Telephone No. (301) 427-4211

Or. Ibrahim s designated as the NRC Project Officer for the purpose of assurire
that the services required under this SOW are delivered as stated herein. Al
technical instructions to the Contractor shall be issued through the NRC/PM. As
used here, technical instructions are instructions to the Contractor which provide
details or suggest 1ines of inquiry for completion of the work set forth in this
SOW. Technical instructions shall not constitute new assignment of work or changes
of such a nature as to justify and adjustment in costs or period of performance.

Disposal of Property:

Upon completion of the project, a reconciled report will be developed jointly by
the performing organization and NRC to record available equipment and/or material
purchased with NRC-funds. This report should be developed as soon as possible
after the project 1s completed, or a termination decision has been made, but not
later than sixty (60) days after the work (-rmination date. The report should be
submitted to the Property and Supply Branch, WRC.
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Evaluation Criteria

Criteria Tota! 100%
1. s the contractor multi-disciplined? 50%

Does he have in-house expertise (senior professionals on the payroll) in at least 3
of the S basic geophysical exploration methodologies (seismic, gravity, magnetics,
electrical, borehole)? = suypurer/ by o 9008, on suecessto! record
o/pcr e D 2

2. " Does the contractor have practical (in 40%

the field) orerational expertise in both data acquisition and data t:;,rpretation?
:7,.m" ‘r - ced reccerdd ek perSformenca - f‘r,/ xrel

3. " Does the contractor have in-house digital 10%

data processing capability?

A e g .,6:/:/7
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