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1. INTRODUCTION

In February 1976, the U.S. Energy Research and Development Administration
(currently the U.S. Department of Energy [DOE]) expanded the commercial
radioactive waste management programs and established the National Waste
Terminal Storage (NWTS) Program. Its mission was to provide multiple
facilities in various deep geologic formations within the United States.
The O0ffice of Waste Isolation (OWI) was established within the Union
Carbide Corporation-Nuclear Division to provide program management of the
NWTS Program. The overall program consisted of investigating a number of
geologic rock types to determine their suitability for terminal storage
of radioactive waste. Basalts, such as the Columbia Plateau basalts
which underlie a large portion of the Pacific Northwest and the Hanford
Site, were selected for initial geologic reconnaissance. Atlantic
Richfield Hanford Company (ARHCO) was asked in May 1976, by the OWI, to
plan and execute a geologic exploration of Columbia Plateau basalts to
determine the feasibility of utilizing those formations as a site for
terminal storage of commercial nuclear waste.

In September 1977, the NWTS Program was restructured. The DOE assumed
responsibility for the OWI program and renamed it the Office of Nuclear
Waste Isolation (ONWI). The program management was assigned to the
Battelle Project Management Division. Figure 1.1 shows the relationship
of the Basalt Waste Isolation Project (BWIP) as one element in the NWTS
Program. While emphasis was still on a salt repository, extensive
additional funds were given to support investigations of two DOE
sites--Hanford and Nevada--because they are already committed to nuclear
activities. The Pasco Basin, where the Hanford Site is located, also has
a unique structural significance in the region; i.e., the greatest
accumulation of basalt rock appears to occur within the Pasco Basin.

The BWIP is presently the responsibility of the DOE's Richland Operations
Office (DOE-RL). Rockwell Hanford Operations (successor to ARHCO) is the
prime contractor responsible for this work. The BWIP investigations are
presently aimed at assessing the feasibility of utilizing basalts as a
possible rock type for nuclear waste storage. As recently noted in a
report by the Interagency Review Group (IRG) (Report to the President by
the Interagency Review Group on Nuclear Waste Management, October 1978,
TID-28817 [Draft]), once feasibility is established at various sites DOE
will decide which site is selected for construction of a repository. The
schedules presented in this technical program plan are directed toward
establishing a technical basis for a site selection decision by the end
of fiscal year (FY) 1981. For planning purposes, all the long-range
schedules assume a favorable decision on basalt in FY 1981. If this site
selection decision is deferred to a later date, based on implementation
of a different IRG strategy, all dates used in this document beyond the
site selection decision would be revised accordingly.

1.1
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2. OBJECTIVES

The BWIP, an element of the NWTS Program, is aimed at examining the
feasibility and providing the technology needed to design and construct a
geologic repository for storage of radioactive waste in basalt formations
beneath and within the Hanford Site. This facility will be designed to
meet the federal responsibility for custody and permanent isolation of
commercial radioactive waste in the United States. The project is
administered by Rockwell International, Energy Systems Group, Rockwell
Hanford Operations (Rockwell) under contract to the DOE. Programmatic
emphasis at present is in assessing site suitability by FY 1981.

2.1
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3. SCOPE

The BWIP covers all activities necessary to assess the feasibility and
provide the technology needed to design and construct a geologic
repository for storage of radioactive waste in basalt formations beneath
and within the Hanford Site. To accomplish this end, the program is
further divided into the following areas.

A. PROGRAM MANAGEMENT

This area includes the overall management of the program, budget,
schedule and technical control activities, quality assurance, purchasing,
and data management. ‘

B. SYSTEMS INTEGRATION

The systems integration area involves the definition of studies required
as part of the qualification of basalt as a repository medium for nuclear
waste storage. These studies include the planning of demonstration
facilities as well as the specification of scientific studies to be
undertaken for and during the licensing process. Trade-off studies to
analyze or optimize features are conducted to evaluate several options
for accomplishing an activity. The systems integration department
assures that the BWIP technical baseline documents are in accordance with
the configuration management plan. In addition, the systems integration
program is responsible for utilizing the results of ongoing research and
development insofar as needed to identify potential repository sites in
basalt and assess the feasibility of nuclear waste storage in basalt.
 Thus, the systems integration program is responsible for integrating all
research and development studies and preparing the information needed for
Jicensing a nuclear -waste repository in basalt.

C. SCIENTIFIC TECHNOLOGIES
1. Geosciences

The geologic studies are gathering the data required for identification
and evaluation of potential repository sites in basalt. These studies
will Tead to identification of repository target areas, if any, that
potentially provide geologic barriers adequate to prevent release of
radiocontaminants to the biosphere. If a candidate repository site(s) is
successfully identified, geologic studies will thoroughly characterize
the area to determine the extensiveness of individual basalt flows, the
stability of the region, and the presence or absence of potentially
hazardous geologic structures. If the federal government selects a final
candidate site, geologic studies will thoroughly characterize the site
and continue to evaluate existing risks and provide adequate information
for any safety assessment of the candidate site(s) selected. The siting

process is depicted in Figure 3.1.

3.1
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2. Hydrology

The hydrology program provides hydrologic criteria and evaluation
techniques by which potential repository sites can be identified and,
evaluated. Studies of the ground-water regimes underlying the Columbia
Plateau are important, since the ground-water pathway probably affords
the most direct contact between the repository and the biosphere. Thus,
hydrologic studies have emphasized the gathering of data to characterize
the ground-water system underlying the Columbia Plateau and the modeling
of data needed to evaluate potential radiocontaminant transport to the
biosphere. Hydrologic studies include reconnaissance regional studies
within the Columbia Plateau and intensive local studies within the Pasco
Basin where the Hanford Site is located.

3. Engineered Barriers

The emplacement of nuclear waste in a geologic repository may cause
physicochemical perturbations to the surrounding environment. The
engineered barriers program attempts to identify, from a physicochemical
standpoint, the features of various barriers to transport of radioactive
contaminants. The program evaluates four potential barriers: the waste;
the rock; the container; and the overpack. In addition, a borehole
plugging system is being designed as a final barrier once the repository
is sealed and abandoned. To assess the effectiveness of such a multiple
barrier system, one examines chemical changes which could lead to
chemical reactions, both at the canister (phase transformations/
dissolution) and outside the repository (dissolution/precipitation, and
sorption/desorption).

D. NEAR-SURFACE TEST FACILITY

1. Design

The Near-Surface Test Facility (NSTF) is being designed as a facility for
in situ examination of the behavior of an entire basalt rock mass
composed of rooms embedded in the central portion of a basalt flow.

These in situ tests include experiments with electric heaters, followed
by experiments with spent fuel and vitrified waste where the combined
effect of heat and radiation will be examined.

2. Construction

Approximately 3,000 feet of tunnels and test rooms are being constructed
in Gable Mountain on the Hanford Site. The construction activities cover
the facility construction, as well as all equipment installation for both
the heater and nuclear waste tests.

3. Engineering Testing

A third activity related to the NSTF involves a program to provide
information on the response of in situ basalt under heat loads similar to
those which would be developed in a repository. In addition, the program

3.3
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will examine the in situ effect of heat and radiation resulting from the
actual emplacement of nuclear waste canisters. Results from the heater
tests will provide data on borehole decrepitation, thermal stability,
structural integrity, temperature and displacement fields, and the
influence of fractures and joints upon in situ basalt properties. These
studies will provide the basis for the design of repository elements such
as canister storage, borehole criteria, borehole liner performance,
acceptable waste canister power levels, storage borehole array criteria,
and repository step-loading evaluation. An equally important aspect of
the in situ testing program is the development and verification of design
models simulating the performance of a-repository.

E. REPOSITORY STUDIES

The Office of Repository Studies is responsible for all work associated
with the design of a nuclear waste repository in basalt. Progress to
date includes completion of a repository preconceptual design report,
issuance ot functional design criteria for repository conceptual désign,
and the selection of an architect/engineer (A/E) to provide repository
engineering and design services. The A/E (a joint venture of Kaiser
Engineers, Oakland, California and Parsons Brinckerhoff Quade & Douglas,
Inc., New York, New York) initiated work on repository conceptual design
during October 1979. The repository conceptual design will provide a
basis for assessing the risks and environmental impacts associated with
repository construction and operation. Conceptual design will be
completed by the end of FY 1981. Follow-on engineering studies will be
conducted as warranted during FY 1982 to provide an adequate design basis
for Title I design. 1In the event that the feasibility of repository
constructicn and operation is established, and a decision is made by the
federal government to proceed, Title I and Title II design work will be
completed and repository construction initiated.

3.4
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4. PROGRAM DESCRIPTION

~A." BASES

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy
Reorganization Act of 1974, as amended, and the Department of Energy
Organization Act, the DOE is assigned the reponsibility for the
development and operation of facilities for the long-term storage and
disposal of radioactive waste arising from DOE facilities and high-level
radioactive wastes arising from commercial facilities. The DOE-RL was
requested in FY 1976 ($139,000) by OWI, Union Carbide Corporation-Nuclear
Division, to document information and data collected during the late
1960's and early 1970's regarding site characterization of the Hanford
basalts. This work continued in FY 1977 ($3,200,000) under the direction
and guidance of OWI. In FY 1978, $15,300,000 was spent as part of this
project, although independent from OWI. Establishment of the BWIP in
Richland, Washington was authorized in FY 1978. Rockwell was selected as
the prime contractor for the BWIP by DOE-RL.

Funds totaling $30,000,000 were authorized in FY 1979 to continue the
tasks which were initiated in FY 1978. A budget outlay totaling
$44,150,000 is planned for FY 1980.

B. WORK BREAKDOWN STRUCTURE

The BWIP will plan, technically direct, budget, authorize, and control
work for this program through a Work Breakdown Structure (WBS). A WBS
identifies the major elements of the project and the components
supporting each element. For purposes of management planning and
control, the WBS permits the division of large work items into
successively smaller, more manageable components. Further, the WBS
provides a common framework for communications, graphically portrays the
project, depicts how various items of work are related to the project
objectives, and defines an orderly breakdown of a program to cost
accumulation Tevels which permits effective planning and management of
the work to be performed.

This BWIP plan is written at Level 3 of the WBS. Figure 4.1 provides the
summary WBS to "subactivity" level. Descriptions of individual end
functions and activities are contained in the following pages.

4.1
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PROJECT MANAGEMENT AND SUPPORT - L1

The objective of Project Management and Support is to plan, implement,
direct, and administer all activities required to effectively control the
cost, schedule, and work scope of the BWIP.

The support to Project Management encompasses cost control, quality
control, scheduling, subcontracts and materials, and data management
which are generic in nature.

The Project Management and Support end function includes the fo110w1ng :
five activities:

1. Project Management;
2. Program Control;

3. Quality Assurance;
4, Material;

5. Data Management.

Major Accomplishments in FY 1979

A technical information meeting was held in November 1978 to inform the
public of the progress and plans of the BWIP. The technical program
plan, quality assurance plan, and the FY 1980 subcontract procurement
plan were updated and issued. In addition, a project management plan was
prepared which identifies the specific policies and procedures necessary
to effectively manage the BWIP. These policies and procedures were
prepared and are operating.

Major Expected Results in FY 1980

A technical information meeting will be held in December 1980. The
technical program plan and quality assurance plan will be updated. The
FY 1981 procurement plan will be developed.  The BWIP project control
system will be fully implemented.
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ACTIVITY Project Management ACCOUNT CODE L11

' OBJECTIVE

Plan, organize staff, direct, and control combined efforts of BWIP and
“supporting organizations to achieve the BWIP objectives.

DESCRIPTION

Project direction and control is exercised by Project Management through

defining project requirements and objectives in terms of project plans,
budgets, schedules and through performance evaluation and reporting,
jncluding implementation of corrective action where appropriate. Project
Management is governed by Rockwell policies.

The following are the major functions of Project Management.

) lhe BWIP approves and gives guidance to all BWIP managers and project
representatives.

o The BWIP receives, reviews, and approves all reports and
correspondence relating to the project.

o The BWIP approves and presents all reports and briefings; emphasis is
placed on assessments of performance, schedule, technical, and
financial evaluation. ' :

o The BWIP is the primary point of contact with DOE on all matters
concerning the program.

In addition, this activity covers the information dissemination function
as exercised by the BWIP specialist within the Communications and Public
Affairs Department.
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ACTIVITY Program Control ACCOUNT CODE L12

OBJECTIVE

Develop and administer program planning, budgeting, scheduling and
reporting policies, administrative systems and practices for the project.

DESCRIPTION

The following are the major activities of Program Control.

Coordinate the planning and budgeting activities for the project
including the preparation of the annual operating and capital
budgets, long-range plans, goals and objectives, and special reports
and studies as required. Assist in the preparation and maintenance
of the technical program plan that defines technical requirements and

“objectives, establishes schedule requirements, identifies resources,

and serves as the basis for monitoring and arnalyzing status and
performance.

Assist in the preparation and negotiation of the work packages, which
define work to be accomplished for each subactivity by functional
organization, the schedules and milestones that are to be met, and

- the resources that are allocated.

Develop the base 1ine financial plan and related cost structure for

the project, and analyze cost and schedule performance and variances
from that plan.

Maintain the base 1ine budget and schedule system that defines the
work required to achieve program goals and the anticipated costs of
work performance and materials, contracts and major items procurement.

Administer change control procedures to ensure that all changes to
base 1line plans, schedules, and budgets are controlled and documented
with appropriate management and customer concurrence.
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ACTIVITY Quality Assurance ACCOUNT CODE L13

OBJECTIVE

Provide quality assurance support for the BWIP to implement a quality -
assurance program which will meet licensing requirements. This support
is applicable to management, site evaluation, design, procuremcnt, and
construction activities.

DESCRIPTION
The major functions of this activity are as follows.

o Participate in independent third-party design reviews to assure that
requirements involving nuclear effects and consideration of
electrical, mechanical, thermal, hydraulic, safety, productivity,
reliability, maintainability, interfaces, engineeriny standards,
design practices, and intended applications are complete and correct.

o Provide review and approval of procurement documentation to assure
that complete quality requirements are stated, and that all necessary
design basis technical information ‘is 1nc1uded Procurement
documentation must also identify those records that must be retained
and controlled by Rockwell.

o Assure that policies and procedures and instruction documents are

prepared to cover all activities affecting the quality of the end
product.

e Verify that control of documentation and retention of quality records
is defined and controlled.

e Evaluate the capability of each supplier of materials, components,
systems or services to assure acceptable products or services. The
index of qualified suppliers will be used when possible.

® Assure identification and control of materials, parts, and
components, and establish traceability of items by maintaining an
appropriate documentation through the quality assurance release
stages.

® Provide source and receiving inspection.

e Provide project surveillance which will include review and witnessiny
of specific contractor activities to assure compliance with design
specifications.

e Provide a corrective action system to correct conditions resulting in
nanconforming matcr1a1s parts, components, and other deviations.

® Audit policies, procedures, and instruction documents to verify
compliance.
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ACTIVITY Material : ACCOUNT CODE_ L14

OBJECTIVE

Material is responsible for providing materials, equipment, suppliers and
services, and for controlling any changes with respect thereto for the
project.

The Material activity includes the selection of sources, obtaining
quotations, determining types of contracts, awarding of purchase orders
and subcontractors, determining the delivery information follow-up to
ensure timely delivery, and firm control of all changes in specifications
or other procurement requirements.

DESCRIPTION
The major functions of the activity are as follows:

¢ Procure and administer subcontracts, materials, and equipment
required for the BWIP. _

® Maintain an updated long-range procurement plan in support of the
project.

® Receive and inspect all materials and equipment purchaséd by the
project.

e Provide shipping services for offsite shipments of material and
equipment. ‘

¢ Provide rate quotations, routing instructions, and transportation
costs analysis. Trace and expedite inbound and outbound shipments,
and order equipment for offsite shipments.
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ACTIVITY Data Management ACCOUNT CODE__L15

OBJECTIVE

Establish data/configuration management system for the BWIP.

DESCRIPTION

This activity consists of the following functions.

Issuance and control of all operating procedures covering technical
aspects of the project.

Provide engineering release and records control to assure that all

new and revised documents comply with requirements contained in
applicable procedures.

Provide an engineering data management system which ensures that all
documents are controlled, and controlled prints of released
engineering documents are current and complete.

Provide a control and retrieval system for all technical and
reference documents. This system will be controlled by system and
category identifiers for accessibility and retrieval and to provide
traceability for the BWIP. '

Provide a permanent data storage system which meets the requirements
of Title 10, Code of Federal Regulations (CFR) and applicable
sections of the Nuclear Regulatory Commission (NRC) Regulatory Guides
for storage and handling of data.

Provide a change management system which includes review, evaluation,
and approval of proposed engineering changes.

Provide a design review system which conducts reviews of design -
disclosure documents for approval and implementation.

Provide a permanent storage repository for all core samples and

supporting data which meets the requirements of Title 10, CFR and -
applicable sections of the NRC Regulatory Guides.

Provide a procurement data management system which includes the
requirements to ensure that the required data are purchased,
delivered, and maintained in a permanent storage repository for
accessibility and retrieval.
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SYSTEMS INTEGRATION - L2

The objective of Systems Integration is to integrate all activities which
could be required for the identification, qualification, and licensing of
a site and a repository for nuclear waste within Columbia Plateau

basalt. The scope of work includes review of test planning, providing
computer models, trade studies, data analyses and interpretation, and
establishing the technical bases and criteria for site selection,
licensing, and the design of the repository and ancillary facilities and
functions.

The program is divided into three activities:
1. Project Management;

2. Systems Integration;

3. Safety and Environmental Documentation.

Each of these activities is further divided into subactivities as noted
in Figure 4.1.

The Project Management activity is concerned with controlling costs and
schedules, and providing technical management of the Systems Integration
end function, specifically in preparing schedules, work packages, and
overall guidance of other functional activities.

The Systems Integration activity is responsible for trade-off studies,
integration of activities, generation of technical and systems criteria,
development of engineering models, identification, evaluation, and
qualification of sites, analyses and evaluation of .tests and site data,
and system trade studies.

The Safety and Environmental Documentation activity is responsible for
preparation of environmental reports (ERs) and license applications (LAs).

Research and design activities will be reviewed, both internal and
external to Rockwell, to assure application of a comprehensive, complete,
and integrated technical and systems approach to the design and
development of a basalt repository within the Hanford Site.

Major Accomplishments in FY 1979

Preconceptual design guidelines and the first issue of the technical
criteria for the repository were issued. The methodology for screening
and selecting a repository site was developed and the initial screening
of prospective sites completed. These preliminary sites were identified
and ranked by Rockwell in preparation for presentation to DOE. The
results of preliminary computer code development and modeling for the
NSTF-Phase I and Phase II tests predictive results were ijssued.
Preparation of a Site Characterization Report (SCR) was started for
submittal to DOE in FY 1981 which will document the site selection
procedures as described in draft 10 CFR 60. The SCR will describe the
site characterization program and will be supported by appendices in the
format of environmental and safety analysis reports.
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Systems Integration - L2 (continued)

Major Expected Results in FY 1980

The BWIP will be reviewed periodically by the Systems Integration staff
to assure integration of design management and geoscience data, and to
assure that the design criteria and the geoscience data meet the
technical requirements for repository design and site qualification.
Technical reports will be reviewed and recommendations made regarding how
various reports and obtained data meet the technical requirements.
Coordination with the ONWI will be maintained to assure the integration -
of ghg program efforts. Supporting trade studies will be conducted as
needed.

Available geological, hydrological, geophysical, chemical, thermo-
mechanical, and other data pertaining to identification of a site for a
repository for nuclear waste and spent fuel will be analyzed and compared
to provide the basis for identifying a repository site on the Hanford
Site. Areas where additional in¥ormation is required will be identified
and recommendations made regarding how to obtain the needed information.
A report describing the application of the technical and economic data to
site evaluation and an analysis of these data will be prepared. This
report will indicate how each of three sites previously selected meets
the screening criteria for site identification. The effort will be
directed at identifying a final, suitable site for recommendation to DOE
in FY 81.

The numerical .modeling activities in FY 1980 will primarily involve the
application and documentation of a set of existing codes. Emphasis will
be placed on defining a reference model set and developing change control
procedures to control and document future changes to codes. Predictions
of the thermal, mechanical, and stress behavior of basalt under the
conditions of the NSTF tests will be made and a report issued late in the
fiscal year. Work initiated in FY 1979 to develop test procedure
guidelines for the NSTF tests will be continued and extended to include
analysis and evaluation of test results obtained during the contract
period. A series of studies will be done to address questions arising in
the conceptual design phase of the development of a deep repository and
support will be provided to assist in the preparation of the SCR.

The executive summary section of the SCR will be prepared to meet the
requirements of 10 CFR 60.11. The final format and content of this
section will be developed early in the year and the writing of the
section will follow. C

During FY 1980, it is planned that all of the risk assessment models will

be exercised to provide early indications of any problem areas and
~additional data needs. This effort will use the preconceptual repository

design, and will result in SCR input before the end of FY 1980, to assist
basalt project planning. This is followed in FY 1981 with an analysis
applied to the conceptual design.
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Systems Integration - L2 (continued)

The far-field and long-term radioactive dose to man will be estimated
using the Waste Isolation Safety Assessment Program (WISAP) with input
from the BWIP. The WISAP output will be compared to the results of
long-term risk assessment being conducted by a BWIP subcontractor and the
programs integrated to obtain a valid estimate of the risk to man.

A11 chapters of the environmental section of the SCR will have first
drafts prepared in accordance with the outline contained in D. J. Carrell
and G. L. Jones, April 12, 1979, Proposed Format and Content of
Environmental Reports for Deep Geologic Terminal Repositories for
Radioactive Material, RHO-BWI-CD-18 REV 1. Land use patterns for the
Columbia Plateau will be identified to aid in the determination of
potential environmental effects.

A cost benefit study will also be conducted to determine the optimum way
of establishing criteria for environmental and occupational exposure to
radioactive materials. This study will analyze the effects that changes
in the criteria have as a function of both costs and potential benefits.
The study will assess the use of a probability expression as a form of
presenting environmental and occupational exposure criteria.

The environmental issues required to comply with the National

Environmental Policy Act will be identified and a program defined to

assure that the issues are satisfied. Publications, regulations, and the

BWIP requirements will be reviewed and analyzed in order to prepare a

document which will summarize the environmental issues regarding the

storage of high-level nuclear materials in the basalts of the Columbia
Plateau.
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ACTIVITY Project Management , ACCOUNT CODE L20

0BJECTIVE

The objective of Project Management is to direct the planning for the
Systems Integration end function and its activities and to provide
authority to the functional groups to perform those activities, and to
assure that the end function objectives are met.

DESCRIPTION

This activity covers several tasks which are performed by the Systems
Integration Manager.

e Preparing and maintaining the plan(s) that defines project
requirements and objectives, establishing schedules, identifying
resources, and serving as the basis for monitoring and analyzing
slaltus and performance.

e Preparing and negotiating with functional organizations work packages
which define by "End Function" and "Activity" the work to be
accomplished by each functional organization and schedules that are
to be met, and the resources that are available.

® Monitoring and evaluating the work accomplished by each functional
organization and defining corrective actions which are required to
accomplish work package requirements.

® Reporting status, performance assessment, and corrective actions to
the BWIP Director using standard Executive Control Meeting formats
where feasible.
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ACTIVITY Systems Integration _ ACCOUNT CODE_ L21
OBJECTIVE ”

The objective of Systems Integration is to integrate all activities which
could be required for identification, qualification, and Ticensing of a
site and a repository for nuclear waste within the Columbia Plateau. The
scope of work includes review of research test and design activities,
providing computer models, trade studies, data analyses and interpre-
tation, and establishing the technical bases and criteria for site
identification, licensing, and the design of the repos1tory and ancillary
facilities and functions. :

DESCRIPTION

Systems Integration has been divided into the following subactivities for
administrative purposes as follows.

¢ Technical Criteria

Technical criteria shall be developed as necessary to éupport
testing, site identification, site evaluation, repository design,
systems performance, safety, env1ronmenta1 and licensing activities.

° Systems and Test Ana1y51s

This subactivity includes systems integration, trade-off studies,
analysis, and evaluation efforts. Test data shall be analyzed and
the results applied to the development of technical criteria, site
identification, evaluation, and qualification methods, the ER and the
LA.

This effort includes the review of supporting research and design
activities to assure a congruent and complete approach to accomplish
site selection, verify isolation, and meet safety, environmental, and
licensing requirements.

Test data from the NSTF and test1ng support programs of the
scientific technologies shall be analyzed and applied to criteria .
development and site selection.

The systems integration shall include survey of non-Rockwell waste
isolation program data and an evaluation of their application. Some
of the many activities requiring integration include risk analysis,
transportation, canister design, and site selection. Of specific
interest are related activities by ONWI, Pacific Northwest Laboratory
(PNL), Waste Isolation Pilot Plant, NRC, and DOE.
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ACTIVITY Systems Integration (continued) ACCOUNT CODE L21

Engineering Model Development

Engineering model development activities resulting in new or modified
computer codes shall be documented. Model change control procedures
shall be developed for the documented models. Codes to be documented
include Analytical and Numerical Models (Finite Element, Finite
Difference and Boundary Element techniques) intended for
thermomechanical analysis on the canister scale, room scale, and
regional scale. A more detailed discussion of the models is provided
in M. R. Hardy and G. Hocking, October 1, 1979, Numerical Modeling of
Rock Stresses within a Basaltic Nuclear Waste Repository - Final
Report. .

Siting Evaluation

This task includes three phases: site identification; site
characterization; and, site cvaluation.

In the first phase, siting criteria will be developed, areas that
have a high probability of meeting the established criteria will be
identified, and a method of decision analysis for selecting candidate
sites will be developed. Key area characteristics will be formulated
by assembling geoscientific and meteorological data, surface feature
information, and any other information suitable for modeling a
repository for areas under consideration. Site identification will
lead to a site identification report which will be used to initiate
the characterization of preferred sites. After these sites are
characterized, a Site Characterization Report will be prepared in
accordance with 10 CFR 60 to establish the final candidate site
evaluation plan. The site evaluation phase will be completed upon

- submission of the license application and all its supplements.
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ACTIVITY Safety and Environmental Documentation ACCOUNT CODE_ L22

OBJECTIVE

The objective'of this activity is to provide safety analysis and
environmental reports for the repos1tory in support of a decision to
proceed with a repository in basalt.

DESCRIPTION

A SCR will be prepared by September 1981 to support a site selection
decision and substantiate the site characterization information gathered
in support of site selection. A safety analysis based on the repository
preconceptual design will be included as part of the SCR.

The LA and the ER will be prepared concurrently. The LA will be based on
NRC Regulatory Guides such as Regulatory Guide 3.26, NRC 10 CFR 50, and
NRC 10 CFR 60.

‘The ER will be formulated following regu1atory Guide 4.2 with
supplementary information from Regulatory Guides 3.15 and 3.24.

Data used to prepare both the LA and the ER will come from geologic s1te
studies, repository site studies, engineering studies such as
preconceptua1 design and special studies, the repository conceptual
design, and testing program. Test data will include borehole plugging
studies, multiple barrier studies, and in situ tests from the NSTF. The
long term risk assessment of the deep repository as described in the LA
will be based on a risk assessment program being conducted by Los Alamos
Technical Associates (LATA) and PNL.

Risk assessment information in the LA will appear in two sections: the
operational section; treating the period during plant operations; and,
the Tong term section, which will address the period from the end of the
operating phase to the decay to harmless levels of the radionuclides.
The operational section of the risk assessment will be based upon the
facility design, and will include analysis on possible abnormal
operations and accidents, with their potential consequences. The
operational safety level of the plant will be determined from this
analysis. The long-term safety analysis section will use event/fault
tree and probability techniques based on geological and hydrological
data, waste characterization and interaction, borehole plugging, rock
testing, and mine modeling programs. Release scenarios will be
developed, consequence analysis performed, and the long-term safety and
environmental effects assessed.

An update to the LA will be performed based on the final design
information and additional site data obtained during actual construction
activities. Test data from the multiple barrier tests and spent fuel
tests in the NSTF will be available and considered.
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GEOSCIENCES - L3

The objective of Geosciences is to provide support for site
identification and evaluation studies, as well as input for the SCR, LA,
and the ER. The knowledge obtained from this effort will be used to
characterize the surrounding regional geology and natural geologic events
which have occurred or which may occur in the future which must be
considered in the design of a repository for radioactive materials-in
basalt rock. Base Tine monitoring of seismic activity in the region is
conducted under this end function.

The program is subdivided into four major activities:
1. Project Management;

2. Geology;

3. Geophysics;

4. Seismic Monitoring.

The support activities are further divided into subact1v1t1es as noted in
Figure 4.1.

The Project Management activity is concerned with controlling costs and
schedules, and providing technical management of the Geosciences end
function, specifically in preparing schedules, work packages, and overall
guidance of the other functional activities.

The Geology activity provides geologic reports, maps, and cross sections
of the Pasco Basin and surrounding areas inc]uding the Columbia Plateau
in the State of Washington. Special emphasis is on the structure, -
stratigraphy, and lithologic properties of the Columbia P1ateau basalt in
theé Pasco Basin.

The Geophysics activity provides the technology for evaluating the
structure and nature of the underlying rocks prior and subsequent to
drilling activities. The physical properties and structure of the basalt
rock underlying the Columbia Plateau are detailed on maps, cross
sections, and graphs. Seismic reflection surveys, magnetotelluric
surveys, and aeromagnetic surveys are made to determine the nature and
structure of the basalt rocks at depth.

The Seismic Monitoring activity provides base Tine monitoring for parts
of the Columbia Plateau that will be utilized in the development of
seismic design criteria. Determination of ground acceleration as a
function of depth in the Columbia Plateau is also part of this activity.

Major Accomplishments in FY 1979

The preliminary characterization of the geology of the Columbia Plateau

was completed in FY 1979, including detailed mapping of the Pasco Basin
and surrounding region, development of a preliminary tectonic
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Geosciences - L3 (continued)

understanding of the basin, and preparation of a geologic integration
report. This report will provide the basis for candidate site
identification. In addition, the structural analysis of the Yakima Fold
structures and both magnetotelluric and aeromagnetic surveys of the Pasco
Basin were completed. Surface and subsurface geologic maps were prepared.

Major Expected Results in FY 1980

Work during fiscal year 1980 will include the following areas.

Preliminary Geologic Integration Report. A summary will be made
integrating the results of all geologic studies of the Columbia Plateau
and the Pasco Basin from the previous years to provide data required for
candidate site identification. This summary will be prepared for a
preliminary geologic integration report. ‘

Economic Geology Study. Economic geology studies will be carried out to
identify and define the potential for economic resources including
mineral resources, gas, and oil in potential repository target areas.
Estimations will be made of relative value and the likelihood of
exploitation of resources that could conflict with a terminal storage
repository in basalt. The study will be started in FY 1980 and will
consist of: :

e An assessment of water resources based on existing records;

® An assessment of gas and oil resources based on existing exploration
data, theoretical studies, drill hole records, and logs;

® An assessment of potential resources not presently valuable based on
existing records and theoretical studies.

The study will result in a report to be issued in FY 1980.

Effects of Surficial Processes Study. A study of surficial processes
will be carried out to determine if any naturally occurring event such as
weathering, glaciation, or erosion at the ground surface of a repository
site could credibly cause a breach of the repository containment. The
denudation resulting from weathering and erosion is to be determined and
then evaluated quantitatively along with rates of uplift and subsidence,
which will be determined from other studies. The study will be performed
;ntFY 1980 and will consist of field and laboratory studies of existing
ata.

Tectonic Studies. Tectonic studies will be performed to determine the
structural stability of a potential repository site within the Columbia
Plateau. This study will include assessments of historical. seismic
activity, present stress states, stress changes likely to occur, and any
‘possible changes in geologic parameters due to movement along existing
faults that could result in transport of radionuclides away from the
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Geosciences - L3 (continued)

repository. The study will be started and completed in FY 1980 and will

be based entirely on existing data. The study will result in a report to
be issued in FY 1981.

Assessments of Geothermal and Volcanic Activity. Assessment of
geothermal and volcanic activity will be made to identify any abnorma]]y
high geothermal gradients, and evidence of recent volcanic activity in
proximity to a potential repository site that could reasonably jeopardize
its containment or safety. This assessment will be based on existing
data including evidence of major past events, their relationship to
existing tectonic structures, and other existing geologic data. The
study will be started and completed in FY 1980 and will result in a
report to be issued in FY 1981.

Repository Geology. A detai]ed study of the specific repository
candidates sites will be made to provide information required to rank and
evaluate candidate sites according to their suitability. Detailed
mapping of the vicinity of the candidate sites will be conducted,
interpreted, and compiled to provide stratigraphic, structura], and
intraflow information.

Regional Geology. Regional geologic studies of the Columbia Plateau
portion of Washington, Oregon, and Idaho will be conducted. Mapping of
Cenozoic sediments overlying the basalt will be complete in order to
further define important structures throughout the plateau, and to
identify any geologic features that could potentially affect a repository
in basalt. -

Magnetotelluric Studies. Magnetotelluric studies will be conducted to
provide further three-dimensional definition of the Pasco Basin -
subsurface geology. Data from these studies will be provided for
identifying and ranking potential repository sites.

Seismic Surveys. Seismic surveys will be conducted in FY 1980 to more
accurately define the subsurface geology of the candidate repository

. sites to support final site ranking and identification. The survey will
be conducted on a grid pattern covering approximately 34 1ine miles and
will result in a seismic evaluation report.

Multi-Level Aeromagnetic Surveys. Multi-level aeromagnetic surveys of
repository candidate site areas will be made in FY 1980 to obtain greater
definition of subsurface geologic structures to support final site
identification. Surveys will be made at five levels for added dimension
in potential repository areas.

Verification Studies of Specific Structures. Highly detailed geophysical
surveys of specific structures which may affect potential repository
sites will be conducted by Rockwell geophysicists in FY 1980. The
investigations will include magnetic, resistivity, gravity, and seismic
surveys. These data will be used for final site identification and
Ticense application preparation. Results will be issued as inputs to

geologic reports throughout FY 1980.
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~ Geosciences - L3 (continued)

Operations of Initial Seismic Network. Operations of the initial seismic
network will continue through FY 1980 to provide seismic data for
evaluation of tectonic stability. These data will be issued in a report
on seismic net operations for consideration in repository site
jdentification and license application in FY 1981.

Base Line Seismic Monitoring Plan. A base line seismic monitoring plan
will be developed to define a network of seismic monitoring stations
required to log a record of seismic and micro-seismic vibrations at'a
repository site. This record is necessary to verify structural and
tectonic stability requirements for a potential terminal storage
repository as defined in 10 CFR 60 and NRC and U.S. Environmental
Protection Agency guidelines. - This effort will be started and completed
in FY 1980.

Microearthquake swarms are known to occur in some areas along the margins
of the Pasco Basin. Downhole and surface coordinated monitoring in
candidate sites (for repository) is required to measure what, if any,
levels of stress are being relieved in the near vicinity of the site,
what the source dimensions and source parameters are for any events
nearby, and what levels of strain energy are propagated through the
basalt from nearby events. Such monitoring activity is required not only
to verify structural and tectonic stability (10 CFR 60-Subpart E), but
also to assess the potential for inducing fractures and to quantitatively
measure levels of activity for use in development of seismic design
criteria, seismic design, and performance criteria before and during
construction of a repository and associated subsurface facilities.
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ACTIVITY Project Management ~ ACCOUNT CODE L30
OBJECTIVE

The objective of Project Management is to direct the planning for the
Geosciences end function and its activities and to provide authority to
the functional groups to perform those activities and to assure that the
end function objectives are met. -

DESCRIPTION

This activity covers several.tasks which are perfdrmed by the Geosciences
Manager within the Scientific Technologies Department, using other
functional organizations as needed.

e - Preparing and maintaining the plan(s) that defines project
requirements and objectives, establishing schedules,- identifying
resources, and serving as the basis for monitoring and analyzing
project status and performance.

o Preparing and negotiating with functional organizations work packages
which define by "End Function" and "Activity" the work to be
accomplished by each functional organization, the schedules that are
to be met, and the resources that are available.

e Monitoring and evaluating the work accomplished by each functional
organization and defining corrective actions which are required to
accomplish work package requirements.

® Reporting status, performance assessment, and corrective actions to
the Department Manager, Scientific Technologies, and BWIP Director
using standard Executive Control Meeting formats where feasible.
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'ACTIVITY____ Geology " ACCOUNT CODE - 131
OBJECTIVE o

The overall objective of this activity is to pkdvide:the geologic input
" necessary for candidate site identification and characterization. These
data will also provide information for the SCR, LA, and ER.

DESCRIPTION

Under this activity, studies will be continued and concluded which
emphasize both the regional (Columbia Plateau) and local (Pasco Basin)
geologic setting. Studies will include both surface and subsurface
stratigraphic and structural modeling. In addition, the tectonic
character of the study area will be evaluated based on available data.
The information gathered in these studies along with the information
gathered in the work in previous years will be integrated to provide a .
current and comprehensive geologic data base. The ultimate goal of this
integration effort will be to provide input for the site identification
process and input for the SCR, LA, and ER.
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ACTIVITY Geophysics ACCOUNT CODE__ L32
OBJECTIVE

The overall objective of this activity is to provide the geophysical input
necessary for candidate site identification and characterization. These
data will also provide information for the SCR LA, and ER. ‘

DESCRIPTION

Under this activity, geophysical studies will be continued and concluded
which support the hydrology and geology activities needed for preliminary
site characterization. The studies include seismic, magnetotelluric, and
aeromagnetic surveys, as well as multiple geophys1ca1 studies of shallow
geologic structures. The data gathered during this fiscal year will be
integrated with previous geophysical data to provide input to the
geologic and hydrologic studies for site identification and
character1zat1on and input for the SCR, LA, and ER.
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ACTIVITY Seismic Monitoring ACCOUNT CODE L33
OBJECTIVE ‘ '

Establish a monitoring network to analyze potential areas of seismic
activity and improve the seismic risk evaluation capability. Provide
input to the SCR, LA, and ER.

DESCRIPTION

A seismic monitoring network in the eastern part of the state of
Washington is presently in place and will be expanded, improved, and
upgraded as required to provide the most credible seismic data for the
region. The monitoring network will provide the data base for analyzing
areas of potential seismic activity and improving the seismic risk
evaluation capability. Measurements of ground acceleration at the )
surface and at depth within the Pasco Basin will be made.
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HYDROLOGY - .L4 R

The objective of Hydrology is to provide the hydrologic criteria and
evaluation techniques by which potential radioactive waste repository
sites can be identified and evaluated. These data will also be used as
input to the SCR, LA, and ER. :

The program is subdivided into four activities:
1. Project Management;

2. Hydrology;

3. Testing Support;

4. Drilling Suppdrt.

The support activities are further divided into subactivities as noted in
Figure 4.1, '

The Project Management activity is concerned with controlling costs and

schedules, and providing technical management of the Hydrology function,
specifically in preparing schedules, work packages, and overall guidance
of the other functional activities.

Hydrology will evaluate the regional and local surface and ground-water
flow systems. Conceptual models of these flow systems will be developed
to determine the rate and direction of ground-water movement.

Testing Support will provide the personnel and equipment required to
conduct borehole tests to measure in situ hydrologic and geophysical
parameters and to collect water samples for analysis.

Drilling Support provides the boreholes required to evaluate the
subsurface hydrology and provides core for chemical and physical analysis
in support of the geologic and engineering program.

Major Accomplishments in FY 1979

Hydrologic testing and geophysical logging continued on boreholes drilled
in FY 1978 and previous years. Preliminary regional and Pasco Basin
hydrologic studies were completed and preliminary near-field scenario
studies run. In addition, the three-dimensional Rockwell Hanford Finite
Element (RHAFE) computational ground-water flow model was verified by
comparisons to analytical solutions. A hydrologic integration report is
being prepared for issuance in early FY 1980.
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Hydrology - L4 (continued)’ /

Major Expected Results in FY 1980

Work during FY 1980 will include the following areas.

Preliminary Hydrology Integration Report. A summary will be made
integrating the results of all hydro]og1c studies of the Columbia Plateau -
and the Pasco Basin from the prevwous years to provide the basis for site
identification.

Advanced Hydrology Integration Report. A1l the hydrologic data gathered .
pertaining to the Pasco Basin and the Columbia Plateau will be integrated
into a final hydrologic-siting evaluation report to be issued in FY

1981. This report will contain the updated conceptual ground-water model
based upon data made available during late FY 1979 and the first six
months of FY 1980. ‘

Site Characterization Report. In addition to the effort on the
preliminary and advanced hydrology integration work, manpower and other
resources will be reserved to specifically address part1cu1ar items
requ1red in the SCR and to assure that the hydrology portion of the SCR-
is complete and correct in both format and content. Such a procedure i's
also planned with regards to the possible preparation of the ER and LA.

Modeling. A systematic analysis and prediction of ground-water flow
paths and selected solute travel times from candidate repository site(s)
to biosphere for long-time periods will be conducted and reported as part
of the Advanced Hydrology Integration Report. It is expected that
significant uncertainty will exist at this point so that the analyses
will focus upon ranges of predictions which can be provided as a result
of the available input data and interpretations.

Ground-Water Monitoring Criteria. The purpose of this activity will be
to prepare criteria and requirements for monitoring potential effluents
from the repository through ground-water pathways. The study will .
identify viable, alternative strategies and assess them in the context of
temporal and spatial trade offs, capabilities of available instrumen-
tation, and economics. Recommendations will be made regarding the need
for further experiments.(such as tracer studies) to confirm the adequacy
gf 8esign for the various alternatives. A report will be completed in FY
980.

Drilling. Seven boreholes will be drilled during FY 1980 (Figure 4.2) to
evaluate the hydrology, geology, and seismicity of potential repository
sites. Fijve basalt core holes will be drilled to allow measurement of
hydraulic properties and hydrochemical analyses of samples taken from
aquifers penetrated as drilled. Minimal data of this nature presently
exist, especially for the Wanapum and Grande Ronde Basalts.
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Sediments of the Ringold Formation will be cored in two shallow holes,
DH-18 and DH-19, to provide paleomagnetic data useful to detect and date
post-Columbia River Basalt deformation. The holes were located so as to
obtain a representative cross section of the Ringold Formation and will
be completed in FY 1980.

Two of the basalt core holes, DB-15 and DC-14, will be completed in FY
1980 through the Vantage Interbed and are primarily for investigation of .
hydraulic and hydrochemcial properties of the Saddle Mountains and
Wanapum Formations. An existing deep borehole, DC-7, will be extended
from 4,100 feet below ground surface to 5,000 feet in FY 1980. Valuable
and previous]y unavailable data on the 1ower Grande Ronde Basalt will be
obtained from this borehole.

Two deep core holes, DC-12 and DC-15, were Tocated outside potential
repository areas, but in zones where additional data are required on
geologic and hydraulic properties and, in particular, to address the
question of potential discharge to the Columbia River. Drilling of these
holes will continue into the middle of FY 1981.

Hydrologic Testing. This research is divided into two basic efforts.

The first effort is a geochemical sampling and analytical program will be
conducted to characterize the chemistry of basalt ground waters and to
evaluate their origins and residence times. Water samples will be
collected along specific intervals in new boreholes completed in FY 1980
and within selected existing boreholes. Some spring samples from the
Rattlesnake Hills area will also be analyzed and the results correlated
to those chemistries of the deep.basalt ground-waters. The second effort
is hydrologic testing, which involves the physical, in situ injection or.
withdrawal of water from selected intervals to qualify the rock
hydrologic characteristics. These include items such as fluid potential,
permeability, and storage coefficient. Tests will be performed by
Rockwell personnel during and following drilling in each borehole
completed in FY 1980. Long-term tests are planned at two of the existing
borehole sites. Long-term tracer tests will be conducted for determining
dispersion coefficients, ground-water flow velocities, and effective
porosities. Information gained from these studies will be input to flow
and transport modeling. Studies will also be performed on determining
the water content within specific basalt core samples.

Geophysical Logging. In support of the repository site selection effort,
geophysical logging services will obtain in situ physical parameters that
will aid the hydrologic, geologic, and engineering evaluation of the
Columbia River Basalt Group. Typical parameters that will be evaluated
are porosity, density, resistivity, 1ithology, fractures, temperature,
etc. during FY 1980. An appraisal of existing logs was made prior to
establishing the logging program for FY 1980. From the appraisal of the
FY 1979 Togs, a suite of logs was decided for logging FY 1980 boreholes
and selected existing boreholes.
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Hydrology - L4 (continued)

ACTIVITY Project Management ACCOUNT CODE L40O

OBJECTIVE

The objective of Project Management is to direct the planning for the
Hydrology end function and its activities, provide authority to the ,
functional groups to perform those activities, and to assure that the end

function objectives are met.

DESCRIPTION

This activity covers several tasks which are performed by the Hydrology
Manager within the Scientific Technologies Department and us1ng other
functional organizations as needed.

¢ Preparing and maintaining the plan(s) that defines project
requirements and objectives, establishing schedules, identifying
resources, and serving as the basjs for monitoring and analyzing
status and performance.

® Preparing and negotiating with functional organizations work packages
which define by "End Function" and "Activity" the work to be
accomplished by each functional organization, schedules that are to
be met, and the resources that are available.

e Monitoring and evaluating the work accomplished by each functional
‘organization and defining corrective actions which are required to
accomplish work package requirements.

e Reporting status, performance assessment, and corrective actions to
the Department Manager, Scientific Technologies, and the BWIP
gweci?r using standard Executive Control Meeting formats wherP

easible
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CACTIVITY____ Hydrology ACCOUNT CODE  L41
OBJECTIVE

Provide the regional and local hydrologic data required to qualify basalt
as a radioactive waste storage medium. Data acquired will be used to
identify and evaluate a site(s) for a radioactive waste repository, and
to evaluate rate and direction of ground-water movement through both the
confined and unconfined flow systems.

DESCRIPTION

Under this activity, studies will be conducted which emphasize both the
regional (Columbia Plateau) and local (Pasco Basin) flow systems. These
studies will include surface hydrology, subsurface hydrology, and
conceptual and computational modeling. The data obtained will
specifically define the hydrology of the Columbia River Basalt Group
within the Columbia Plateau in the State of Washington. Regional and
local ground-water models will be developed to predict the rate and
direction of ground-water movement.
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ACTIVITY Testing Support ACCOUNT CODE L42

OBJECTIVE

Provide the personnel and equipment required to conduct in situ ‘
geophysical logging and hydrologic testing in boreholes in the Columbia
Plateau basalts.

DESCRIPTION

This activity is divided into the following subactivities.

Hydrologic Testing

Hydrologic Testing subactivity provides the personnel and equipment -
required to measure various in situ borehole parameters to evaluate -
the rate and ‘direction of ground-water movement. Holes will be"
tested throughout the Pasco Basin to determine the hydraulic
properties of individual subsurface strata. These properties will be
used to model the subsurface of the basin.  Geochemical sampling and
analysis will be conducted to characterize the chemistry of various
ground waters to evaluate their origin and residence times.

Long-term tracer tests will be conducted to determine the dispersion
coefficients, permeabilities, flow velocities, and effective
porosities of selected rock horizons.

Geophysical Testing

The Geophysical Testing subactivity provides the personnel and
equipment necessary to measure various in situ physical parameters
such as porosity, permeability, velocity, lithology, Young's modulus,
density, etc., which assist the geologic, engineering, and hydrology
programs. :
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ACTIVITY Drilling Support ACCOUNT CODE__L43

OBJECTIVE

Provide the personnel and equipment to conduct a drilling and coring
program to provide boreholes for hydrologic testing and geophysical
logging, and to provide core for chemical and physical analysis.
Drilling Support also provides technical support to evaluate tunnel and
shaft boring -equipment in support of the repository project.

DESCRIPTION

This activity is divided into the following subactivities.

Specific Holes

Specific Holes subactivity provides drilling and related services
within the Columbia Plateau basalts. Drilling services will provide
boreholes necessary to investigate the subsurface geology, hydrology,
and engineering properties of the Columbia Plateau basalts. Borehole
sites will be selected to minimize penetration of strata which could
reasonably be expected to be a potential repository site. Drilling
of approximately 25,000 feet is expected in the FY 1979-1981 period.

Drilling Techno]dgy

Drilling Technology will investigate the availability and capability
of equipment for boring large-diameter tunnels and shafts in
site-specific basalts.
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ENGINEERED BARRIERS - L5

The Engineered Barriers end function is concerned with definition of the
need for and specification and testing of natural and man-made materials
which can be used to plug the borehole of a basalt cavern or which can be
used as an overpack to surround nuclear waste forms and containers. The
primary goal of this end function is to specify a set of multiple
barriers--engineered and natural--which will ensure that radionuclides
from emplaced wastes do not reach the biosphere in unacceptable
quantities. The physical and chemical conditions that exist within a
repository strongly affect the stability and effectiveness of barrier
materials. Therefore, the definition of repos1tory conditions under
planned operating and potential accident scenarios is an 1mportant
Engineered Barriers activity.

The program is divided into three aclivities:
1. Project Management; N

2. Multiple Barricrs;

3. Borehole Plugging.

Each of these activities is further d1v1ded into subactivities as noted
in Figure 4.1.

The Project Management activity is concerned with controlling costs and
schedules, and providing technical management of the Engineered Barriers
end function, specifically in preparing schedules, work packages, and
overall guidance of the other functional activities.

The Multiple Barriers activity emcompasses‘the determination of potential
chemical reactions between spent fuel, canister material, potential
engineered barriers such as overpack materials, and the repository
materials (basalt, clay, etc.). Reactions with other waste forms which
have been considered for emplacement and the repository materials are
also being examined. Concurrently, the rates of radionuclide transport
through basalt and other materials surrounding the canister containing
spent fuel and the distance of this migration are being determined.

These data will define the types and amounts of radionuclides, if any,
which may be released to the environment. This activity is focused to
consider barrier requirements for radionuclides known, because of their
chemical properties, to have the greatest potential for migration through
basalt materials. Appropriate barrier materials will be selected and
engineered to minimize radionuclide release from the wastes.

The Borehole Plugging activity provides data for identifying materials
suitable for plugging boreholes drilled through muitilayered basalt
flows. The methods used to emplace these materials are also identified.
Cementing agents are needed to seal boreholes and assure that ground
water will not channel along these structures in the future.
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Engineered Barriers - L5 (continued)

Major Accomplishments in FY 1979

In FY 1979, the characterization of the basalt secondary minerals from
cores in the Columbia Plateau basalts was completed. These- analyses
placed special emphasis on secondary mineralization of basalts in
potential repository horizons. Initial long-term nonradioactive
simulations of nuclear waste interactions with reference to repository
materials under hydrothermal conditions were also completed. Sorption
experiments with radionuclides have been carried out under both near- and
far-field repository conditions. The results of the sorption experiments
are important for both radionuclide transport modeling and for the design
of barrier systems. Criteria for borehole plugging components were
developed, and preliminary testing and design of borehole plugging
equipment and materials was completed and reported.

Major Expected Results in FY 1980

Multiple Barrier Studies will be continued and expanded in FY 1980 in
preparation for preliminary hot cell demonstrations. These
investigations will provide the information needed to select assemblages
of multiple barriers for each waste form. The chemical reactions which
may occur near waste canisters (phase transformations, dissolution,
mineral precipitation) will be examined in further detail using simulated
waste forms to provide source term information for the repository under
accident conditions and to prepare for the hot cell demonstrations. The
effectiveness of man-made materials, basalts, and basalt secondary
minerals in retarding the migration of radionuclides in solution will be
assessed. Precipitation and sorption/desorption experiments will provide
information for modeling the movement of radionuclides in the mineral-
groundwater environment.

In FY 1980, characterization of basalt, secondary minerals, ground-water,
and waste forms will continue. Additional basalt from basalt flows being
considered for a waste repository and several upper flows which might
influence radionuclide migration will be characterized. Secondary
minerals in selected sections of slant core from core hole DC-2 will be
characterized and compared to secondary minerals found at similar depths
in DC-2 (vertical) and other cores to help settle the question of
horizontal homogeneity of secondary mineral assemblages in basalt flows.
A Tliterature search of radiation effects on basalt will be completed in
FY 1980 and documented in FY 1981. The effects of radiation on basalt in
the immediate vicinity of the repository must be examined to determine
what detrimental effects, if any, the high radiation fields may have upon
the structure and the sorptive capacity of basalts. These radiation
effects will be studied under controlled laboratory conditions. Kilogram
quantities of reference basalts and secondary minerals will be prepared
and characterized for experimental use.
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A study of ground-water compositions which result from hydrothermal
interactions with basalt will be initiated. These ground waters will be
examined as a function of temperature, pressure, and mineral

environment. The chemical stability of reference synthetic ground waters
required for multiple barriers experimentation will also be investigated
as a function of time and storage conditions.

The chemical and physical properties of the leading candidate waste forms
will directly influence the number and types of engineered barriers which
must be provided in a geologic nuclear waste repository. The chemical
and physical characteristics of spent fuel elements relevant to storage
in basalt will be determined from the literature. Simulated high-level
waste form candidates will be prepared in FY 1980 for experimental use.
These simulated wastes are required for hydrothermal reactions tests
which will lay the ground work for later. hot cell testing.

Computer simulations of the chemical regime which will exist in the near
field region of a repository in basalt located on the Hanford Site will
be required to support and extrapolate the results of the hydrothermal
barrier demonstrations. Development of a computer code and data base
which will be used for such simulations will begin in FY 1980. This code
will include sorption and thermal effects in the near field. The program
will also have the ability to model chemical changes in the waste-
barrier-basalt-secondary minerals-ground-water system as a function of
time.

Sorption experiments will be continued in an effort to measure the
abjlity of basalt, secondary minerals, backfills, interbed materials and
upper sediments to retard the migration of radionuclides which are likely
to be mobile in or near the repository. Laboratory studies of sorption
on candidate overpack/backfill materials will be initiated.
Determinations. of the effects of temperature, pressure, and oxygen
concentrations on the sorption of radionuclides on basalt and secondary
minerals will be continued. These data provide vital inputs to both
barrier design and the radionuclide transport modeling efforts.

Small-scale hydrothermal stability testing of simulated waste forms in a
basalt-ground-water environment will continue. The reaction products and
aqueous solutions which result from these experiments will be
characterized in detail. In FY 1980, work will begin on the development
of experimental methods and equipment or characterizing the products of
advanced hydrothermal tests. The preparation of off-site hot cell
facilities for this testing will also begin.

Canisters and overpack/backfills are the only major barriers which can be
manipulated to ensure the integrity of the repository for a given waste
form. In FY 1980, literature studies to identify candidate materials for
fulfilling these functions will be completed and reported in FY 1981. A
ranked 1ist of candidate materials will be prepared. The leading
candidate materials will be tested under conditions similar to those
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Engineered Barriers - L5 (continued)

which may be found in a repository. Experiments to measure the
resistance of various canister materials to attack by ground water under
site-specific hydrothermal conditions will be initiated. Experimental
evaluation of overpacks will stress their performance under hydrothermal
conditions, reactions with key mobile radionuclides, and include initial
testing of mechanical, sorptive, redox, and pH buffering properties.
This work will lead to a refined candidate overpack materials list.

A program will also be initiated to document information generated within
the activity and examine it for accuracy, reliability, and completeness.

A demonstration of this concept will be performed on newly acquired data

from the ground-water characterization task.

Laboratory testing will be performed to establish the suitability of
potential plugging materials and placement techniques for a repository in
basalt. The materials will be subjected to a variety of physical and
chemical tests. Potential reactions of plugging materials with wall
rock, ground water, and other candidate plugging materials will be
investigated. The stress-strain behavior of plugging materials as a
function of time will be measured at both ambient (pre-isolation) and
elevation (post-isolation) temperatures. The rates of erosion, etching,
or dissolution of plug materials under expected conditions in and near
the repository will also be examined. The permeabilities of candidate
plugging materials under simulated conditions will be determined in order
to remove from consideration plug candidates which would provide an easy
pathway for radionuclide-bearing ground waters.

Early in FY 1980 a plan for physical and geochemical testing of plug
materials and plugging techniques will be prepared. This plan will
include the experiments necessary to prepare for the initial field test
of plug materials and plugging techniques.

Laboratory scale testing of borehole plug configurations will be
initiated. These tests will allow measurements of the permeability of
scale model plug-basalts systems. The strength of the bond between
multiple plug materials, and between the plug materials and the basalt
will be measured. These experiments will also include mesurements of the
shrinkage (or swelling) of candidate plugs under a variety of
temperature-pressure-chemical environment conditions which may exist in
or near the repository and the shaft/borehole environment.
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ACTIVITY Project Management ' ACCOUNT CODE L50

OBJECTIVE

The objective of Project Management is to direct the planning for the

Engineered Barriers end function and its activities, to provide authority
to the functional groups to perform those act1v1t1es, and to assure that
the end function objectives are met.

DESCRIPTION

This activity covers several tasks which are performed by the Engineered
Barriers Manager within the Scientific Technologies Department.

® Preparing and maintaining the plan(s) that defines project v
requirements and objectives, establishing schedules, identifying
resources, and serving as the basis for monitoring and ana1yz1nq
status and performance.

e Preparing and negotiating with functional organizations work packages
which define by "End Function" and "Activity" the work to be
accomplished by each functional organization, schedules that are to
be met, and the resources that are available.

e Monitoring and evaluating the work accomplished by each functional

organization and defining corrective actions which are required to
accomplish work package requirements.

® Reporting status, performance assessment, and corrective actions to
the Department Manager, Scientific Technologies, and BWIP Director
using standard Executive Control Meeting formats where feasible.
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ACTIVITY Multiple Barriers ACCOUNT CODE_ L51

OBJECTIVE

The objective of this activity is to determine the potential chemical
reactions between emplaced nuclear waste and its repository environment.
The reactions of canister materials, ground water, basalt, alteration
minerals, and their effects will be considered. Candidate man-made
materials which could be used to surround the waste and act as an
effective retardant to migration of radionuclides to the surround1ng
environment will be defined and tested.

'DESCRIPTION
This activity is divided into the fo]}owing subactivities.
e Characterization

The objective of the characterijzation activity is to examine the
characteristics of waste forms being considered, various engineered
barriers, the deep basalts, and any secondary minerals filling voids
and fractures. Chemical characterization of the ground water is
obtained from the hydrology programs.

e Emplacement Environment

The objective of this work is to define the environment of a deeply
buried repository in basalt under normal operating, backfilled, and
accident conditions. This information will be used to assess the
containment of waste radionuclides within a repository. The
environmental conditions to be defined include chemical composition
and origin of the ground water, mineral composition of the basalt and
secondary minerals, the characteristics of spent fuel and other
specified waste forms, and potential reactions between these
materials and ground water.

¢ Waste/Barrier/Rock Interactions

The objective of this study is to determine waste/container/
overpack/basalt/ground-water interactions and to assess their effect
on radionuclide retention. Individual barriers to migration will be
examined for radionuciide retention. Reaction products from
hydrothermal reactions will be identified and assessed as long-term
storage sites for radionuclides.

e Barrier Optimization

The effectiveness of overpack, container, and waste form barriers
will be established by laboratory experiments. Scouting studies on
overpack materials and containers will lead to selection of reference
materials for use in barrier specification. Hot cell techniques will
be used to perform experiments with actual waste forms (spent fuel,
glass, .ceramics).
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sACTIVITY Borehole Plugging ACCOUNT CODE__ L:52 .

OBJECTIVE

The objective of this activity is to develop a borehole plugging system
for long-term plugging of boreholes in a’basalt.and sedimentary geologic
sequence at the Hanford Site. This objective includes developing
materials, machines, and techniques for borehole plugging.

DESCRIPTION

This activity is divided into the following subactivities. These phases
are interdependent and progress concurrently until the final
specifications for borehole plugging are written, at which time the
system will be demonstrated at the Hanford:Site.

e Laboratory and Material Studies

Laboratory and Material Studies will dinclude defining the chemical
and physical environment of the boreholes to be plugged and then
locating and testing materials suitable tor 'long-term plugging. The
range of conditions in the boreholes at‘the Hanford Site will
probably require at least two types of materials for suitable
plugging. Special materials and emplacement equipment will be
developed as needed, where required materials and equipment are not
available as standard items.

-® Specification Preparation

Specification preparation-will include a‘thorough evaluation of ‘the
results of the material studies and the borehole plugging machine
design program before the specifications are.written. Specifications
for the demonstration, a test plan, and test operating procedures
Will be prepared.

o Demonstration

The demonstration will include preparation and instrumentation of
shallow large- and small-diameter boreholes at Hanford to refine the
standard operating procedures and ensure ‘that the specifications can
be achieved. If necessary, plugging of :tunnels up to 20 feet in
diameter may be demonstrated. ‘After the system has been demonstrated
in-shallow holes, deep boreholes of selected diameters may be plugged
in order to estimate the time and cost of full-scale borehole

plugging.
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ACTIVITY Borehole Plugging (continued) ACCOUNT CODE_ L52

The size range of boreholes to be plugged may require development of
several machines to be used to place the material in the borehole and
assure a quality plug. These machines will have to be instrumented to
record the condition of the plug during emplacement because the plug
cannot be inspected after completion. The bottom of the borehole will
probably be dry, while the top (the region on the unconfined aquifer) of
the hole will be wet after the steel casing has been removed. Several
types of machines may be developed for use in each size hole unless one
type of material can be developed which can be guaranteed for long
periods of time.
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NEAR-SURFACE TEST FACILITY DESIGN AND CONSTRUCTION - L6

The NSTF is a multipurpose test facility for in situ testing of basalt.
The tests to be conducted in the facility are designed to:

Assess the feasibility of basalt as a repository medium;

and retrieval of spent fuel can1sters

1.
2. Provide the basis of design for key repository elements;
3. Demonstrate placement, storage,
in an underground basalt environment;
4,

environment.

Demonstrate spent fuel monitoring capability in an undergrbund basaﬁt

The NSTF is to be located on the west end of Gable Mountain on the

Hanford Site near Richland, Washington.

will consist of approx1mate1y 3,000

including access tunnels, test rooms, and!a computer room.

When completed, the facility
feet. of underground workings,
The initial

ghase, which is to conduct the electric heater tests, is scheduled for

est startup in FY 1980.

The second phase, which is for the conduct of

tests utilizing radioactive materials such as spent fuel and vitrified
waste, is scheduled for test startup in FY 1982.

Phase I will require the excavation
of material from the 2 portal areas
1,800 feet of underground workings.
8-foot-diameter for the east access
accelerated heater test room. This
fan) house, located at the mouth of
ventilation. The east tunnel has a
feet below the floor of the Phase I
of test instrumentation beneath the

room was developed to provide access to this instrumentation.

of approximately 21,000 cubic yards
and the development of approximately
Thesé will vary in size from an
tunnel to a 23-foot-diameter for the
phase will have a ventilation (or
the east portal, to provide
slight downgrade reaching a point 25
test room. This allows emplacement
test room floor. The extensometer
The

computer room with provision to record and process the information

collected from the tests is located

between the two portal areas.

Phase II will require the excavation of an additional 25,000 cubic yards
of material from the portal area and another 1,200 feet of underground

excavation.

Tocks and will have its own ventilation system.

This phase will be separated from Phase I by a series of air

Vertical holes from the

surface to the test room are used for ventilation and power cable access.

The project is divided into nine major activities:

1. Project Management;

2. Design-Phase I;

3. Construction-Phase I;

4. Safety and Environmental Analysis-Phase I;
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5. Deqommissioning-Phase I;

6. Design-Phase I1;

7. Construction-Phase II;

8. Safety and Environmental Analysis-Phase II;
9. Decommissioning-Phase II.

Major Accomplishments in FY 1979

Tunnel construction and all drill-holes for the Phase I heater tests were
completed by September 27, 1979. Phase I Title II design was completed
and acceptance test procedures (ATPs) were written and approved. This
design included relocation of the computer facility from underground to
above ground. Procurement of long lead time items was started and is on
schedule.

The Phase II facility conceptual design report was completed on schedule

.and transmitted to the DOE-RL. This report provides the necessary system

design descriptions, trade studies, special requirements, and cost
estimates to proceed directly to Title II design.

The revised Phase II functional design criteria was transmitted to DOE-RL
on June 22, 1979 for review and approval.

The bottom loading transporter (BLT) Title I design was completed by
Atomics International. The Rockwell Title II design effort for the BLT
is 66 percent complete.

An environmental assessment document was issued by DOE-RL in December
1978.

Major Expected Results in FY 1980

Work during 1980 will include the following
Facility Design. Design efforts for the NSTF in FY 1980 will result in

the completion of the Title II design for the Phase Il facility and site

requirements. This will provide the engineering design and drawings for

the construction of the necessary facility requirements such as heating,

ventilation, and electricity in support of eventual radioactive materials
storage tests in the basalt facility. Rockwell approved Title II design

drawings, acceptance test procedures, procurement spec1f1cat1ons, and the
cost report will be comp]eted during FY 1980.
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Remote Handling System. Title II design of the remote handling system
required for handling radioactive materials within the test facility will
be completed and fabrication started in FY 1980. Design services will
provide engineering design and drawings on November 30, 1979,

Fabrication of the system subassemblies will be completed, and
preliminary assembly for testing will be approximately 50 percent
complete on September 26, 1980. The remote handling system includes the
BLT, remotely operated grapples (two), test hole liners, and test hole
shield plugs.

Phase I Construction. Construction of the Phase I portion of the NSTF
will be comp1eted on May 23, 1980. This construction effort will provide
the facility and equipment 1nsta11at1on to support the electric heater
tests simulating the effects of nuclear waste emplaced in basalt to
verify the effects of radiation heating-in a basalt storage medium.

NSTF Phase I Title III Design Services. T1t1e IIT inspection services
and as-built drawings will be provided 1n FY 1980 to ensure compliance
with the construction documents and to produce construction drawings for
record, operation, and maintenance requirements. Inspection logs will be
provided at the completion of facility requirements construction on

May 23, 1980. The as-built drawings of the facility requirements will be
provided in June 1980.

{

Phase Il Test and Instrumentation Holes. - The test and instrument
boreholes required for the placement of test instrumentation and
canisters of nuclear waste in the Phase II portion of the NSTF will be
completed on July 25, 1980. The acceptance test report and the location
survey for test boreholes will be provided on August 29, 1980.

Phase Il Facility Construction. Construction efforts in FY 1980 for the
Phase Il facility and site requirements will be started. This will
include electrical, mechanical, structural, and safety systems as well as
the site work required to support spent fuel testing in the basalt test
facility.

Phase Il Title III Design Services. Inspection services and as-built
drawings will be provided for the Phase II facility and site work to
ensure compliance with the construction documents and to provide as-built
drawings for record operations and maintenance requirements. Inspection
logs and as-built drawings will be maintained concurrent with
construction effort.

Continuing Environmental Review. Environmental analysis and review of
the NSTF in FY 1980 will provide design review inputs at the completion
of the remote handling system design and in periodic reports on an
unscheduled basis following Gable Mountain site visits.
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Near-Surface Test Facility Safety Assessment Document. The NSTF design

documents will be reviewed and assessed to.provide a safety assessment
document which will serve as input for the safety and readiness review to
ensure a safe and operable facility.

Continuing Safety Review. Safety analysis and review of the NSTF in FY
1980 will provide design review inputs at the completion of the Phase II
facility design, at the completion of the remote handling design, and
unscheduled periodic reports based on ongoing site visits and review of
activities. '

o
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ACTIVITY Project Management ~ ACCOUNT CODE L60

OBJECTIVE

The objective of Project Management is to direct the planning for the
NSTF Design and Construction end function and its activities, provide
authority to the functional groups to perform those activities, and to
assure that the end function objectives are met.

DESCRIPTION

This activity covers several tasks which are performed by the NSTF Design
and Construction Project Manager reporting to the NSTF Program Manager.

® Preparing and maintaining the plan(s) that defines project
requirements and objectives, establishing schedules, identifying
resources, and serving as the basis for monitoring and analyzing
status and performance.

e Preparing and negotiating with functional organizations work packages
which define by "End Function" and "Activity" the work to be
accomplished by each functional organization, schedules that are to
be met, and the resources that are available.

e Monitoring and evaluating the work accomplished by each functional
organization and defining corrective actions which are required to
accomp11sh work package requirements.

0 Report1ng status, performance assessment, and corrective actions to
the NSTF Program Manager and the BWIP D1rector using standard
Executive Control Meeting formats where feasib]e.
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ACTIVITY Design-Phase I _ACCOUNT CODE L61
OBJECTIVE '

The objective of this activity is to provide the engineering design

- (Titles I and 1I) needed to construct the NSTF.

DESCRIPTION

This activity encompasses the design activity (conceptual, Title I, and
Title II) for the facility needed to support the electric heater tests
and to fulfill the requirements of DOE. Design of the tunnels and
excavations was accomplished within Rockwell by the Basalt Engineering
Unit. This represented approximately 1,800 feet of underground workings
and 21,000 cubic yards of surface excavation at the 2 tunnel mouths. The
Rockwell Utilities Function was responsible for the design of the
electric distribution 1ine serving the facility. This required upgrading
approximately 1.5 miles of existing 13.8-kilovolt (kv) line and adding
approximately 1.25 miles of new 13.8-kv line. Vitro Engineering
Corporation (Vitro), Richland, Washington is responsible for the
remaining portions of the design which includes the ventilation system,
the underground electric system, the site work, and various underground
structures related to the test, such as equipment enclosures and the
computer room.
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ACTIVITY Construction-Phase I ACCOUNT CODE L62

OBJECTIVE

The objective of this activity is to provide the construction activities
required to develop the NSTF.

DESCRIPTION

This activity encompasses the construction activity (including Title III
inspection) for the facility needed to support the electric heater tests
and to fulfill DOE requirements. Vitro is to provide the required Title
III inspection service. The upgrading of the existing 13.8-kv electric
distribution line was accomplished by the Rockwell Utilitijes Function.
The new electric distribution construction (approximately 1.25 miles of
13.8-kv 1ine) and the tunnels and excavations (approximately 1,800 feet -
of underground workings) are to be accomplished under a subcontract
administered by the J. A. Jones Construction Services Company (JAJ)%
Richland, Washington, and managed by Rockwell. Remaining construction is
to be by JAJ plant forces.
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ACTIVITY Safety and Environmental Analysis-Phase I ~ ACCOUNT CODE L63

OBJECTIVE

The objective of this activity is to provide environmental and safety
analysis and review for the NSTF-Phase I.

DESCRIPTION:
This activity is divided into the following subactivities.
e Environmental Review

Review NSTF design documents and visit the construction site for
inspection of compliance with environmental assessments. Design
review inputs will be provided on an unscheduled basis following

Gable Mountain site visits.
o Safety Review

Provide review of construction safety of the NSTF site and provide
review of NSTF by the safety review committee for the NSTF.
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ACTIVITY Decommissioning-Phase I | ____ACCOUNT CODE__L64
OBJECTIVE

The objective of this activity is to decommission the Phase I portion of
the NSTF and test operations at the end of the scheduled program.

DESCRIPTION

The test- decommissioning will involve removal of test hardware and wiring
and protective covering of test holes.
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ACTIVITY Design-Phase II ACCOUNT CODE__ L65

OBJECTIVE

The objective of this activity is to provide the engineering design
(Titles I and II) needed to construct the portion of the NSTF. -

DESCRIPTION

This activity encompasses the design (conceptual, Title I, and Title II)
for the facility and réemote handling system needed to support the spent
fuel test and to fulfill DOE requirements. Design of the tunnels and
excavations was accomplished within Rockwell by the Basalt Engineering
Unit. This represented approximately 1,200 feet of underground workings
and 25,000 cubic yards of surface excavation at the tunnel mouth. Vitro
is responsible for the remaining portion of the facility design which
includes the ventilation system, the underground electric systems, the
safeguards and security systems, and the site work. Atomics
International, Canoga Park, California, is responsible for conceptual
design and Title I design of the remote handling system. Title II design
will be performed by Rockwell.
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ACTIVITY Construction-Phase II | ACCOUNT CODE__L66

OBJECTIVE

The objective of this activity is to provide the construction activities
required to develop the spent fuel test portion of the NSTF.

DESCRIPTION

This activity encompasses the construction activity (including Title III
jnspection) for the facility and remote handling system needed to support
the spent fuel test and fulfill DOE requirements. Vitro is to provide
the required Title III inspection for the onsite construction. The
tunnels and excavations (approximately 1,200 feet of underground
workings) and facility construction are to be accomplished under a
subcontract administered by JAJ and managed by Rockwell.
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ACTIVITY Safety and Environmental Analysis-Phase 11 ACCOUNT CODE__L67/

OBJECTIVE

The objective of this activity is to provide the environmental and safety
analysis and review, and the safety assessment document for the
NSTF-Phase II. :

DESCRIPTION

This activity is divided into the following subactivities.

Environmental Review

Provides for the analysis, data collection, and report preparation of
the needed environmental assessments for the NSTF-Phase II. Design
review inputs will be provided at the completion of the remote.
handling system design and on an unschedu1ed basis fo]]owxng Gable
Mountain:site visits.

Safety Review

Provides review of NSTF-Phase II and review of the NSTF-Phase II
design and criteria by the safety review committee. A safety
assessment document will be provided and will serve as input to the
safety and readiness review which will be performed to ensure a safe
and operable facility. Design review inputs will be provided at the
completion of the Phase II facility design, at the completion of the
remote handling designs, and on an unscheduled basis following site
visits and reviews of activities.
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ACTIVITY Decommissioning-Phase II ACCOUNT CODE__L68

0BJECTIVE

The objective of this activity is to decommission the Phase II portion of
the NSTF and test operations at the end of the scheduled program.

DESCRIPTION

Decommissioning will be accomplished in two phases:

® Spent Fuel Test Phase;

e Facility Phase.

The test decommissioning will involve removal of test hardware and wiring
and protective covering of test holes. Facility decommissioning will
involve removal of facility fittings and restoration of the site to an

environmentally acceptable condition. All radioactive material will be
removed from the NSTF upon decommissioning.
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ENGINEERING TESTING - L7

This end function involves the planning, design, fabrication, and
installation of test articles to be installed in the NSTF. It also
includes the operation of tests to collect test.data which will be used
to establish the feasibility of basalt as a repository medium and,
finally, repository design. Rock testing and other miscellaneous special
studies are also included as part of this program.

The program is divided into four activities:
1. Project Management; ‘
2. Engineering Studies;

3. Phase I;

4. Phase II.

Each of these activities is further divided into subactivities as noted
in Figure 4.1.

The Project Management activity is concerned with controlling costs and
schedules and providing technical management of all engineering testing.
Specific work includes preparation of schedules, work packages, and
overall guidance of other functional activities.

Thermal and mechanical properties of basalt are determined by laboratory
testing of basalt cores. The data generated will be used as input for
analysis and modeling of subsurface designs and experiments. Other
special studies will be performed during the course of the program to
support the design needs of the repository.

The Phase I heater tests are being conducted to determine the thermo-
mechanical response of basalt and verify the accuracy of predictive
mathematical mine models. Specific test objectives will measure
temperature, borehole deformation, and 1inear expansion. From these
data, basalt physical properties will be calculated and used as an input
~ for assessing the feasibility of basalt as a repository medium. Four
tests will be conducted. The first test is a full-scale test to simulate
expected repository conditions. The second test is to determine the
capability of rock to accept heat and to determine the point at which
decrepitation of the rock around the canister occurs. The third test is
an accelerated heater test to simulate the longer-term response and
interaction of canisters in a repository in basalt. The fourth test, the
jointed block test, will consist of a series of short-term tests designed
to measure specific rock mass properties under controlled conditions.

The'Phase II test is a demonstration of the storage of nuclear waste in
basalt. Spent fuel will be characterized, packaged, and shipped from
offsite to the test facility where it will be received, loaded into a
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transfer cask, moved to a test area, stored, removed following completion
of the test, and returned to an offsite storage location. A second test
using vitrified waste will also be conducted.

Both the Phase I and Phase II tests will be operated to obtain data for
licensing prior to start of repository operation. Following completion
of the tests, the equipment will be removed and the facility will be
decommissioned.

Major Accomplishments in FY 1979

Design of the Full-Scale Heater Test #1 was completed. Procurement for
the test was completed. Test plans for both the heater test (Phase I)
and the nuclear test (Phase II) were completed. Rock testing of cores
will be completed using core from holes already drilled.

Major Expected Results in FY 1980

Work will be conducted as follows.

Rock Testing. The current plan is to test a total of approximately 50
feet of core samples from the NSTF instrument holes (test cores to be
selected by Rockwell). This effort will include the following.

e Inspecting and logging cores supplied (to include a description of
observable core mineralogy, rock fabric, and geologic fillings).

e The following testing will be conducted:,
Uniaxial compressive strength;
Brazillian tensile strength;

Triaxial compressive strength on intact and jointed samples at 3
conf;ning pressures (500, 1,000, and 2,000 pounds per square
inch);

Modulus of rupture;

Static elastic properties (Young's modulus, Po1sson s ratio,
cohesion, internal angle of friction);

Density (bulk and grain);
Porosity;
Thermal expansion in the 20- to 300-degree Centigrade (°C) range;

Thermal conductivity in the 20- to 300-°C range;
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Specific Heat (20- to 300-°C range);
Thermal diffusivity.

Heaters and Controllers. Efforts of Rockwell and subcontractor personnel
will be directed to the following tasks.

0 Accelerated Room Test--Modify heater design to meet test criteria;
complete bid and award contract for procurement of material,
fabrication, assembly, and testing of 61 heaters; complete 60 percent
of action on the above contract; and, complete design of electrical
circuitry for heater power. Bid and award contract for procurement,
fabrication, assembly, and testing of 10 main controllers for FY 1981.

® Block Test Number 1--Modify heater design to meet block test
criteria; complete bid and award contract for procurement of
material, fabrication, assembly, and testing of 18 heaters; complete
85 percent of action on above contract; test 15 peripheral
controllers; issue contract for procurement and modification of 4
voltage regulators, and procurement and wiring of 4 cabinets; and,
design intercabinet wiring for controller installation.

e Block Test Number 2--Complete bid and award contract for procurement
of material, fabrication, assembly, and testing of 18 heaters;
complete 70 percent of action on the above contract; procure and test
4 main controllers; design intercabinet wiring; issue contract for
procurement and modification of 4 voltage regulators; and procurement
and wiring of 2 cabinets for FY 1981. °

Phase I Rock Instrumentation. Work in this area provides the rock
instrumentation and data acquisition system interface for Full-Scale
Heater Test #2, Block Test 1, Block Test 2, and Accelerated Room Test,
and provides for conducting the Goodman Jack Tests and overcoring tests.

@ Full-Scale Heater Test #2 rock instrumentation includes assembly and
delivery of the instrument assemblies to the NSTF.

® Block Test 1 rock instrumentation includes: design of instrument
assemblies; preparation of test procedures; procurement of sensors
and associated materials; assembly and delivery of the instruments to
the NSTF.

® Block Test 2 rock instrumentation includes: design of insfrument
assemblies; preparation of test procedures; procurement of sensors
‘and associated materials and start of assembly.
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e Accelerated Room Test rock instrumentation includes: design of
instrument assemblies; preparation of test procedures; procurement of
sensors and associated materials; assembly and delivery of the
instruments to the NSTF.

e Goodman Jack Tests include: preparation of test procedures,
conducting the testing and preparation of a test report on the
modulus of elasticity of basalt.

e Overcoring tests include: preparation of test procedures; conducting
the tests; and preparation of a test report on the in situ stress.

Phase I Data Acquisition. Work in this area includes the following
components.

e Complete development of data acquisif?on system software and hardware
for Full-Scale Heater Tests #1 and #2.

e Install data acquisition system equipment and software and complete
acceptance testing for Full-Scale Heater Tests #1 and #2.

e Complete problem definition review and requirements analysis for
Jointed Block and Accelerated Room tests.

e Complete training of operators for data acquisition system operation.

Phase I Site Characterization. Pre-test geologic site characterization
is required to document the structural and physical composition of the
rock mass before testing so that changes resu1t1ng from heating and
testing can be easily identified to allow comparison of the NSTF geologic
conditions with the cond1t1ons that prevail at the site selected for a
full-scale repository.

Results and data acquired from detailed geologic mapping, instrument
borehole core logging, and impression packer mapping performed during FY
1979 will be integrated and reported. Follow-up impression packer
mapping will be performed during heater testing.

Installation. The equipment to be installed provides for the Full-Scale
Heater Tests, Block Tests 1 and 2, and Accelerated Room Test in the
NSTF. The equipment includes electrical heaters and controllers, rock
instrumentation, miscellaneous electrical circuitry, and a data
processing acquisition system with the necessary instrument readouts.

Operation. The facility will be operated using approved procedures.
Phase I training will be completed June 1, 1980 and operations for the
full-scale tests will commence thereafter.

Phase II. Work on rock instrumentation, test design support, and spent
fuel acquisition will be carried on in support of the Phase II test plan
once it is approved.
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Pre-test geologic site characterization is required to document the
structural and physical composition of the basalt rock mass before
testing so that changes resulting from the Phase II heating and testing
can easily be identified and to allow comparison of the NSTF geologic
conditions with the conditions that prevail at the site selected for a
full-scale repository.

Rockwell geologists will map the entry tunnels and the Phase II test
room. These maps will describe the rock mass mineralogy, fabric, and
structure in detail. The geologists will also log core derived from the
instrument boreholes and log-selected boreholes with the impression
packers and a down-hole television camera. The test room will be
comprehensively photographed for documentation.
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‘ACTIVITY fProject .Management ______*ACCOUNT {CODE_-L'70___
“‘OBJECTIVE

"The ‘object’ive (of tProject ‘Management 1s«to ‘direct the£p1ann1ng *for ‘the
‘Engineering Testing ‘end ‘function ‘and lits :activities, ito "provide fauthority

ito ithe ‘functional igroups to [periform ‘those act1v1t1es,randftocassure'that
‘the rend ‘function tobjectives are met.

‘DESCRIPTION

‘This activity covers several tasks which arelperformediby»the'Eng1neer1ng
Testing Manager.

e 'Preparing andimaintaining ‘the iplan(s) that’def1nes!pr03ect
requ1rements'and'ob1ect1ves (establ1sh1ng schedu1es, 1dent1fy1ng
‘resources, iand 'serving ‘as ‘the ibasis forimon1tor1ng ‘and ‘analyzing
:status and’performance. i

e Preparing andtnegot1at1ng’w1th functwona1~orqan1zat1ons work:packaqes
which define by‘"Enthunct1on".and'"Act1v1ty" the ‘work to'be
accomplished by each functnonaﬂ'organ1zat1on, ‘schedules ‘that ‘are ‘to
be met, -and the resources ‘that ‘are available.

® Monitoring and 'evaluating the work - ‘accomplished by ‘each functional
organization .and ‘defining :corrective ‘actions which are ‘required to
accomplish work package requ1rements

e Reporting status, performance assessment, ‘and ‘corrective ac%ﬁbn% ‘to

the NSTF Program Manager and the BWIP Director's office 'Using
standard Executive Control Meeting formats ‘where feasible.

4.58



RHO-CD-132 REV 5

ACTIVITY Engineering Studies ' ACCOUNT CODE__L71

" OBJECTIVE

The objective of this activity is to provide rock testing (laboratory
testing of basalt cores and rock samples from the NSTF test and
instrument holes and caverns), consulting services for rock mechanics,
and special studies as required.

DESCRIPTION

Thermal and mechanical properties of basalt are determined by laboratory
testing of basalt cores and the measurement of the in situ state of
stress at designated locations by hydraulic fracturing in a borehole.
Prior to testing, all basalt cores will be described and examined for
mineralogy, rock fabric, and all geologic discontinuities. Cores from
boreholes will be retained for future verification.

The data acquired in this activity will be used for comparison with
existing rock property data to establish a data base for Columbia Plateau
basalt properties. The data generated will be used as input for analysis
of modeling of subsurface designs and experiments.

Expert consultation will be provided by a mine consultant firm to assist
in review of documents prepared as part of the project by other.
subcontractors, review of mining techniques utilized in the NSTF and
other experiments,. preparation of cost and schedule estimates for various
construction activities, recruiting of personnel experienced in rock
mechanics, and underground mining and mine system designs.

Advanced rock testing will be required for test holes for the Phase I and
Phase II tests and for repository site selection.
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ACTIVITY Phase 1 , ACCOUNT CODE__ L72

OBJECTIVE

The objective of this activity is to conduct thermal and mechanical tests
in basalt which will provide repository design data. This objective
includes:

e Defining the thermal related physical properties of basalt utilizing
heater simulation tests corresponding to potential waste storage
concepts;

o Defining the effects of fractures and discontinuities in the heated
regime; ‘

e Obtaining field data to corroborate and validate predicted heating
effects to assist in repository design.

DESCREP VION
The Phase I activity is divided into the %o]]owing subactivities.
e Heaters and Controllers

This subactivity provides for the design, procurement, fabrication,

testing, and calibration of the heaters and controllers required for
the Phase I test sequences.

® Rock Instrumentation

This subactivity provides for the design, procurement, fabrication,
testing, calibration, and installation support for the test
instrumentation required to acquire data on the rock characteristic
changes during the heater tests.

e Uata Acquisition System

This subactivity provides for the design, procurement, fabrication,
testing, and calibration of the data acquisition and computer
hardware, and for the preparation of the proqramming (software)
required to control the system. 1his system will acquire data from
the rock instrumentation, process the data to correct for thermal
effects and convert to engineering units, and provide recording and
visual outputs for test control and data analysis.

& Site Characterization
This subactivity provides for the geophysical, hydrologic, and

geologic input for complete characterization of the test area both
before and after the heater tests.
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ACTIVITY Phase I (continued) ACCOUNT CODE L72

Test Engineering Support

This subactivity provides for the preparation of detailed test plans,
and placement/arrangement/location details. Methods of collection,
analysis, and presentation will be detailed. Consultation support
will be provided as required. Safety and readiness review will be
conducted.

Equipment Installation

. This subactivity provides for the installation of the rock

instrumentation, the heaters, and the data acquisition system. It
coordinates the efforts required by personnel from Rockwell, site
subcontractors, and rock instrumentation suppliers. :

Operation

Phase I operations will consist of performing Full-Scale Heater Tests
#1 and #2, the Accelerated Heater Test, and the Jointed Block Test.
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ACTIVITY Phase II ACCOUNT CODE 173

OBJECTIVE

The objective of this activity is to demonstrate the‘storage of nuclear
waste in basalt. The activity will also demonstrate hand11ng of waste
underground in a repository environment.

DESCRIPTION

| The Phase II activity is divided into the following subactivities.

Heaters and Controllers

This subactivity provides for the design, procurement, assembly,
testing, and calibration- of the heaters and contro]1evs to be used in
spent fuel testing.

Rock Instrumentation

This subactivity provides for the design, procurement, fabrication,
testing, calibration, and installation support for the test
instrumentation required to acquire data on the rock characteristic
changes during the spent fuel storage demonstration.

Data Acquisition System

This subactivity provides for the design, procurement, fabrication,
testing, and calibration of those additions to the data acquisition
and computer hardware, and for the preparation of the additional
programming (software) required for the spent fuel rock
instrumentation.

Site Characterization

This subactivity provides for the geophysical, hydrologic, and
geologic input for complete characterization of the spent fuel tést
portion of the facility before and after the storage demonstration.

Test Engineering Support

This subactivity provides for the preparation of a detailed test plan
and test procedures. It will provide test instrumentation
placement/arrangement/location details. Methods of data collection,
analysis, and presentation will be detailed. Consultation support
will be provided as required. Safety and readiness review will be
provided.

Equipment Installation

This subactivity provides for the installation of the rock
instrumentation, the borehole liners, the spent fuel handling
equipment, and the additions to the data acquisition system. It
coordinates the efforts required by personnel from Rockwell, site
subcontractors, and rock instrumentation suppliers.

4.62



RHO-CD-132 REV 5

ACTIVITY Phase 1I (continued) ACCOUNT CODE L73

Operation

Phase II operations will consist of performing tests using canistered
spent nuclear fuel. Two single canister tests are presently

planned. Operations during Phase II testing will also include
lToading waste to be stored, obtaining data during the test phase, and
removing the nuclear waste prior to facility decommissioning.

Spent Fuel Preparation

This subactivity provides for the canistered spent nuclear fuel
acquisition, generic fuel canister modification for use at the NSTF,
canister fabrication, fuel characterization at Battelle-Columbus
Laboratories, fuel encapsulation at the Engine Maintenance and
Disassembly (EMAD) facility, and the various phases of fuel
transportation.
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REPOSITORY STUDIES - L8

This activity involves the design of a nuclear waste repository in
basalt. Preconceptual design, functional design criteria, ‘and conceptual
design establishing basic parameters were prepared prior to the start of
conceptual design activities. Conceptual design of the repository will
be conducted by an A/E.

The program is divided into seven activities:

1. Project Management; |

2. Engineering Support;

3. Repository Design;

4. Long-Lead Procurement Support;

5. Construction Manager (CM) Selection Support;
6. Construction; |

7. Site-Specific Tests.

Each of these activities is further divided into subactivities as noted
in Figure 4.1.

The Program Management activity is concerned with controlling costs and
schedules and providing technical management of the Repository Studies
function, specifically in preparing schedules, work packages, and overall
guidance of the other functional activities.

An A/E to provide design and engineering services was selected by a DOE
A/E evaluation board and source-selection officials with Rockwell
personnel acting as technical advisors. The initial phases of the
repository design will be the development of the conceptual design, and
the establishment of a repository cost estimate. If feasibility is
established and a decision is made by the Federal Government to proceed,
Title I design will be initiated. This will require preparation of a
budget request, "Schedule 44," for Congressional line item funding for a
construction project.

Major Accomplishments in FY 1979

In FY 1979, the preconceptual design study was prepared and the
functional design ¢riteria were issued. These design criteria will
govern the conceptual design to be done by the A/E (Kaiser Engineers/
Parsons Brinckerhoff Quade & Douglas, Inc.). The A/E is directly
contracted by DOE. :

Major Expected Results in FY 1980

We will initiate and perform conceptual design of a repository in basalt
for the storage and disposal of nuclear waste and spent fuel. Conceptual
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Repository Studiesv(continued)

design will start during October 1979 and will be completed by September
1981. Conceptual design work will be performed by an A/E under Rockwell
technical guidance.

Repository facility requirements include surface receiving and inspection
facilities, shafts and tunnels providing access to the underground
repository, underground facilities for storage of radioactive waste,
equipment for remote handling and transporting of radioactive waste, and
support systems.

The A/E will perform conceptual design work for the repository consisting
initially of a review and evaluation of recommended engineering studies
and the functional design criteria. The A/E will provide
recommendations, cost estimates and schedules for performance of the
engineering studies, and the conceptual design. The A/E will then
proceed with the engineering studies and conceptual design including the
following items:

e Work plan and supporting documents for performance of conceptual
design;

e Conceptual design of the repository meeting the requirements for
surface and subsurface facilities, shafts, remote handling systems,
and support systems;

@ Preliminary schedule and cost estimate for Titles I, II, III design
and engineering, and facility censtruction and acceptance;

¢ Information to support submission of a Schedule 44 (Congressional
‘Budget Data Sheet) requesting funds for repository design.

During FY 1980, all work on the first item above will be completed. In
addition, approximately 50 percent of the work in the second and third
items above will be completed. Work on the fourth item will be performed
during FY 1981.

In addition, the rationale for sinking an exploratory shaft will be
- examined and a test plan developed.

A meteorological station data collection plan will be issued to collect
repository site data in compliance with NRC Regulatory Guide 1.23.
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ACTIVITY Project Management ACCOUNT CODE L80
OBJECTIVE

The objective of Project Management is to direct the planning for the

Repository Studies end function and its activities, to provide authority
to the functional groups to perform those activities, and to assure that
the end function objectives are met.

DESCRIPTION

This activity covers several tasks which are performed by the Repos1tory
Studies Manager.

® Preparing and maintaining the plan(s) that defines project
requirements and objectives, establishing schedules, identifying
resources, and serving as the basis for monitoring and analyzing
status and performance.

® Preparing and negotiating with the A/E and supporting organizationé
the work to be accomplished by each organization, schedules that are
to be met, and the resources that are available.

e Monitoring and evaluating the work accompiished by each organization
and defining corrective actions which are required to accomplish work
package requirements.

o Reporting status, performance assessment, and corrective actions to

the BWIP Director's office using standard Executive Control Meeting
formats where feasible.
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ACTIVITY Engineering Support ACCOUNT CODE__ L81

0BJECTIVE

The objective of this activity is to support the efforts of the DOE A/E
evaluation board in selecting a qualified A/E for the design of the
nuclear waste repository in basalt and to develop functional design
criteria and preconceptual design information that the A/E can use as the
basis for conceptual design.

DESCRIPTION

This activity is divided into the following subactivities.

e Functional Design Criteria

The functional desion criteria for the repository will be developed
as a product of preconceptual design. During this phase of design,
flow diagrams, trade studies, safety criteria, cost estimates,
schedule details, equipment lists, and layout drawings will be
prepared to further define the repository prior to start of the
conceptual design by an A/E.

The system design description and cost estimates will be prepared ‘for
each of the major repository subdivisions as follows:

Surface facilities design includes all major buildings, support
structures, site utilities, and services required to support the
repository;

~ System design includes mine ventilation/cooling, electrical,
communications, instrumentation, radiation monitoring, security,
filtration, and water disposal;

Shafts and headframes consist of man/materials shafts, the
construction and ventilation shaft, radioactive waste shaft, and
emergency escape;

Waste handling design includes all transport, hot cell and
shaft/surface/subsurface remote handling equipment, including
bridge cranes, manipulators, conveyors, monorails, and hoist
operations;

Subsurface designs include the main and subhaulage ways,

disposal areas, maintenance areas, receiving shaft stations,

shielding at radioactive waste areas, sumps, and canister holes.
e A/E Selection Support

. In order to support the efforts of the A/E evaluation board, the
following efforts will be required:
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Engineering Support (continued) ACCOUNT CODE L81

Provide technical assistance as requested by DOE;

Support preparation of a write-up for the Commerce Business
Daily;

Support discusssions with A/Es to clarify technical aspects of
the request for proposal;

Participate in board discussions with candidate A/Es for further
evaluation of qualifications;

Technically support contract negotiations and resolve any
misconceptions;

Provide necessary documentation for start of efforts by the A/E

and revise work statement to reflect any negotiated agreements
with the A/E. *

Meteorological station data will be gathered to support preparation
of the environmental report by Pacific Northwest Laboratory
Meteorologic Center.
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&

ACTIVITY Repository Design ACCOUNT CODE . L82

OBJECTIVE

The objectives of this activity are to direct, monitor progress, audit,
review, and report work performed by the A/E so that the repository
conceptual, Titles I and II design, and Title III inspection are in
accordance with the approved design criteria.

DESCRIPTION

Repos1tory des1gn will include the following subactivities.

<

Technical management,. including all the control systems for
monitoring performance within this activity.

Systems design, including ventilation/cooling, utilities,
communication, monitoring and control, fire protection, mine water
control, and security. .

Remote handling design, including manipulators, cranes, transporters,
and inspection equipment. Remote handling equipment is required for
surface and subsurface operations.

Surface facilities design, including waste handling buildings,
maintenance shops, hoist areas, warehouses, and central control
building.

Subsurface facilities design, including emergency, material storage,
warehouse, office, and waste storage areas.

Repository shafts design consisting of waste, ventilation, escape,
man/material, and remote handling.

To comp]ete this work the following tasks will be performed.

Work statements will be written.

Contract direction will be implemented regarding responsibilities and
authorities.

An interface control system will be established and maintained.
A change control system will be established and ﬁaintained.

Quarterly cost estimate and schedule reviews will be conducted.
Monthly and quarterly reviews will be prepared and distributed.

Participation in design reviews will be assured.

Title I and Title II design will be approved when completed.
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ACTIVITY Repository Design (continued) ACCOUNT CODE L82°

e Construction inspection will be conducted and compliance with the
approved design will be monitored.

e Liaison with DOE will be provided.

These tasks will be continuously performed during the construction bhases.
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ACTIVITY Long-Lead Procurement Support ACCOUNT CODE L83
OBJECTIVE

The objective of this activity is to provide technical management for
long-lead procurement of the repository. '

DESCRIPTION:

Long-lead procurement is the procurement of equipment and services for
repository construction that could not be performed by the construction
contractor and still maintain the desired construction schedule. This
activity includes the long-lead procurement planning, the technical
management of the organization assembling the bid package, placing the
purchase order, the expediting, receiving, inspecting, and accepting
long-lead equipment. Long-lead procurement includes:

@ Canister transporters;

o Hot-cell-type manipu]atdrs and cranes;

e Shaft liner/casing;

o Decontamination equipment;

o Overpack equipment;

e Remote handling equipment;

e Special mining equipment and other equipment to be identified during
the conceptual and Title 1 design phases.
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ACTIVITY Construction;Manager~SeIection;Support ACCOUNT CODE__ k84
OBJECTIVE |

The objective of this activity is to support the efforts of the DOE
Construction Manager Selectionm Board in selecting a quatified CM for the
construction of a basalt waste repository.

DESCRIPTION:

In order to support the efforts of the CM Selection Board, the fol]ow1ng
efforts will be required:

o Provide technical assistance to the board;
e Aid in preparing a write-up for the Commerce-Business Dai]y*

® Support discussions will be held as necessary with CMs to c1ar1fy
technical aspects of the request for proposa]

o Participate in discussions with candidate CMs for further evaluation
of qualifications;

® Technically support contract negotiations and resolve any
misconceptions; ;

® Provide necessary documentation for start of effort by CM and revise.
work statement to reflect any negotiated agreements with the CM.
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ACTIVITY Construction ACCOUNT CODE__L85

O0BJECTIVE

The objectives of this activity are to direct, monitor progress, audit,
review, and report work performed by the construction manager so that the

repository is constructed in accordance with the approved design.

DESCRIPTION

The construction technical management will oversee construction of the
following portions of the repository.

o Systems, including ventilation/cooling, utilities, communication,
monitoring and control, fire protection, mine water control, and
security.

o Surface and subsurface facilities, including waste handling
buildings, maintenance shops, hoist. areas, warehouses, central
control buildings, emergency, material storage, warehouse, office,
and waste storage areas.

® Remote handling, including cranes, transporters, and manipulators.

® Repository shafts, including ventilation and escape, man/material,
and remote handling.

Technical management will perform the following tasks.

o Assure contract direction is clearly understood for responsibilities
and authorities.

o Establish and maintain an interface control system.

@ Establish and maintain a change control system.

® - Provide procurement services and/or review procurement actions.
e (Conduct quarterly cosf estimafe and schedule reviews.

® Prepare and distribufe~month1y and quarterly reports.

e Participate in final inspection and testing and accept complete
facilities for operation.

® Assure completion of as-built drawings and quality records.

e Provide 1iaison with DOE..
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ACTIVITY Site-Specific Tests ACCOUNT CODE__L86

OBJECTIVE

The objective of Site-Specific Tests is to verify that the properties of
basalt at the specific repository site are comparable to those obtained
at the NSTF.

DESCRIPTION

Once a site is selected and an SCR transmitted to the NRC, additional
site-specific tests may be determined to be desirable. These tests would
serve to clearly define the envelope of site-specific underground
properties that can not be obtained from the surface or through the use
of drill holes.

Possible objectives would be to:

o Verify that a large diameter shaft can be economically drilled in
Columbia River Basalt utilizing existing technology.

e Provide access for measuring in situ vertical and horizontal stresses.

e Provide direct access to the host rock for development and evaluation
of remote sensing geophysical techniques.

o Provide an access for in situ ver1f1cat1on for a borehole plugging
demonstration.

e Provide access for determining in situ vertical permeabilities w1th1n
the host rock.

o Demonstrate our ability to isolate aquifers from each other and from
the shaft by use of inspection ports.

¢ Evaluate the degree and type of fracturiny induced by drilling of the
shaft for design of borehole plugging seals.

o Verify the degree of fracturing in the host rock.

e Obtain ground-water samples directly from individual aquifers which
are more representative than samples obtained from small diameter
holes.

e Verify the three-dimensional spatial distribution of secondary
minerals w{thin Lhe host rock.

e Establish baseline penetration rates in Columbia River Basalt that
can be extrapolated to larger diameter shafts.

o Determine the type of drilling fluid required to control ground-water
movement in all aquifers to the zone of interest.
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5. SCHEDULE

Schedules for the project are developed in critical path method (CPM)
format and portrayed in time scale. The project critical path is
determined as the longest sequential path of activities which paces
completion of the project. The schedules are constructed in three levels.

A. PROJECT PHASING PLAN (Major Project Milestones)

The Project Phasing Plan (Figure 5.1) illustrates the established
baseline program and contains items originally identified by DOE and
Rockwell as critical to the success of the project. The Project Phasing
Plan is controlled by DOE-RL. Their approval, with concurrence of
DOE-HQ, is required before any major project milestones can be changed.
The major project milestones are listed in Table 5.1. These are DOE-HQ-
controlled milestones. '

B. MASTER PROJECT SCHEDULE (Key Milestones)

The Master Project Schedule (Figure 5.2) presents all contractual and
internal milestones identified by program management as critical to the
success of the project. The Master Project Schedule is controlled by the
Project Director. Concurrence of DOE-RL is required for any changes to
the Master Project Schedule affecting key milestones. The key milestones
are listed in Table 5.2. These are DOE-RL-controlled milestones.

C. END FUNCTION OPERATING SCHEDULES (Activity Nodes)

A Master Operating Schedule is prepared for each end function and the
activity nodes provide the basis for the preparation of the work package
authorizations and commitments. Control of the activity nodes within the
End Function Master Operating Schedule is the responsibility of the end
function manager. Approval of the End Function Manager is required to
change any activity node.

D. SCHEDULE LOGIC

The overall program schedule is divided into phases as shown in Figure
5.3. Prior to repository operations, there are 6 phases and 6 possible
rejection steps. The last 2 phases and rejection steps involve the NRC.
The program schedules presented in this program plan precede the logic of
Figure 5.3. The base program, as depicted in this figure and the other
figures, requires a total of 15 years under optimum circumstances.
Additional research and development and licensing requirements and
potential construction delays could affect the schedule by as much as 10
years.

E. MANAGEMENT COMMITMENTS

In addition to the preceding noted milestones (Tables 5.1 and 5.2), the
following activities will be performed by the BWIP.

e Revise and update this technical program plan on an annual basis;
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FIGURE 5.2.

Master Project Schedule--Basalt Waste Isolation Project.
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FIGURE 5.3. Overall Program Schedule--Phase Divisions.
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TABLZ 5.1. fMajor Program Milestone Description--Basalt Waste Isolation Project.

Major Milestone Description

Outline of the ER and LA Proposal Prepared

Candidate Repository Sites Identification Complete
Repository A/E Selection Complete
Start NSTF Phase I First and Second Full-Scale Tests

Final Repository Site Identification Comp]ete
Repository Conceptual Design Report Issued

Load the First Spent Fuel Canister in NSTF
*Receive Directive Authorization for epository Design
Shallow Borehole Plugging Test Complate

*ER and LA Complete

*Repository Title I Design Complete

*Award Repository Construction Manager Contract
+*Docket LA--NRC -

*Repository Title I Design Complete |
+*Issue Repository Construction Authorization--NRC

*Start Construction on Repository Site Preparation

*These milestones are subject to the federal government committing to a decision to proceed with

a repository in basalt.
+DOE or NRC milestones.

Activity Node Due Date Completed
1223005 10/13/78 10/13/78
1221005 09/15/78 09/15/78
1213080 07/27/79 |
1812005 -09/30/79 07/10/79.
L727050 06/30/80
L727055 ,

L213095 01/30/81
1821014 09/30/81
L737010 01/18/82
1821008 10/01/82
1523035 12/03/82
1223070 05/20/83
1075

1821010 09/30/83
1841070 09/30/83
L221085 09/30/83
1821015 02/86

L221115 05/86

1853045 05/86
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Table 5.1 (continued)

Major Milestoné Description Activity Node Due Date
+*Submit Updated LA to N2C L222010 09/89
*Complete Installation of Remote Handling Equipment L855030 06/91
+*Issue Repository Operating License--NRC L222025 07/92

*These milestones are subject to the federal government committing to a decision to
a repository in basalt.
+DOE or NRC milestones.

9°§

proceed with

Completed

S A3Y 2€T1-0I-0HY



Milestone Descriptior

*Major milestones.
+DOE or NRC milestones.

TABLE 5.2. Kay Milestones--Basalt Waste Isolation Project.

Activity Node

NSTF Phase IT Test Plan Complete . : : L735005

NSTF Phase I Test Plan Complete L725005

Reference Waste Forms Selected for Weste-Basalt L511010
Interaction Studies

*Qutline of the ER and LA Proposal Prepared : L223005

_ . 1221005

Issue Repository Preconceptual Desigr Guidelines L211020

- Issue Revised NSTF Phase II Test Plan - . L735030

Complete Core Drilling DC-2 and DC-4 ' L431055

o -Complete NSTF Phase I, Title II Design L615030

+Complete Environmental Assessment for NSTF Phase I & L631025

Phase II L672025

- - Complete Pasco Basin Magnetotelluric Survey Report | 1321070

Complete Pasco Basin Aeromagnetic Survey Report L321100

Complete Pasco Basin Seismic Survey Preliminary Report 1321030

Complete Geophysical Study of Specific Structures Report L3211190

*Candidate Repository Sites Identification Complete 1213080

Complete Preiiminary Geologic Integration : 1311040

Complete Preliminary Hydrologic Studies. L411035

1411015

Due Date Completed
12/15/77  12/15/77
12/22/77  12/22/77
09/15/78  09/08/78
10/13/78  10/13/78
09/15/78  08/15/78
11/10/78  11/10/78
11/22/78  11/10/78
12/15/78  12/15/78
12/15/78  12/15/78
01/05/79  01/05/79
05/04/79  05/15/79
06/08/79  06/08/79
07/06/79  06/15/79
07/06/79  07/01/79
07/27/79

08/03/79  08/01/79
08/31/79  09/14/79
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Table 5.2 (continued)

Milestone Description

(S2]

NSTF Tunnel Contract Complete

*Repository A/E Selection Complete
Start Repository Conceptual Design
Complete Borehole Plugging Materials and Equirment Testing
DOE Approval of Complete Repository Precorceptual Cesign
Start NSTF Block Test No. 1
Complete Intagration of Waste-Basalt Interaction Tests &
Submit Preliminary Engineered Barriers Integration Report
to Project Director

NSTF Phase I Construction Complete
;Sta}t NSTF Phase I First and Second Full-Scale Tests

NSTF Phase II, Title Il Complete

Complete FY 1980 Geophysical Surveys and Studies of Specific
Structures That Could Affect the Candidate Repository Site

Complete Site Characterizaticn Report

Initial Phase of Site-Specific Seismic Monitoring Completed

Complete Final Geologic Site Evaluation

*Final Repository Site ldentification Complate

*Major milestones
+DOE or NRC mijlestones

i

Activity Node Due Date
L661025 09/28/79
L621010
1812005 09/30/79
L82100- 10/19/79
1521050 10/26/79
1811060 - 11/01/79
L725065 03/30/80
1512025 04/04/80
1625075 04/11/80
L727050 06/30/80
L727055
1654175 08/15/80
L32104C 09/26/80
1321120
L221035 01/30/81
1223035

" L331010 01/30/81
L331015 .
L311105 01/30/81
1213095 01/30/81 .

Completed
09/28/79

07/10/79
10/19/79
08/01/79
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Table 5.2 (continued)

Milestone Description

Complete Hydrologic Report for Final Site Evaluation

Drill and Test for Hydrologic Discharge/Recharge,
. Deep Hydrology, and Pasco Basin Geology

Start NSTF Phase I Tests
. +NSTF Phase II Safety Assessment Document
DOE Review and Approval
Start Shallow Borehale Plugging Test
Prepare Schedule 44 for Repository Design for DOE-RL

Select Candidate Materials and Machines for Second Borshole
Plugging Test

NSTF Phase II Facility Systems Construction Complete
Start NSTF Phase I Accelerated Room Test

Zomplete Advanced Waste-Basalt Interaction Simulations and
Tests Integration

*Repository Conceptual Design Report Issued

Complete BLT

- *Load the First Spent Fuel Canister in NSTF

+**Raceive Directive Authorization for Repository Design

*Shallow Borehole Plugging Test Complete

*Major milestones

~ Activity Node

1411075
1431110
1727050
L727055
L672025

1523035
L821006
L521060

L663070
L727060
L513070

L821014
L664100
L737010
L821008
1523035

Due Date

Completed

01/30/81
01/30/81

06/30/80
03/16/81

03/30/81
04/17/81
05/30/81

06/19/81
08/03/81
09/25/81

09/30/81
12/04/81
01/18/82
10/01/82
12/03/82

**This and all following milestones are subject to the federal government committing to selecting a basalt

repository

+DOE or NRC milestones
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Table 5.2 (continued)

Milestone Description

Complete Full-Scale Tests #s 1 and 2 and Initial Phase of
Accelerated Test

*ER and LA Complete:

Complete Initial Demonstration of Phase II Testing
Complete Mine Model Codes
*Repository Title I Design Complete
+*Award Repository Construction Manager Contract
*Docket License Application--NRC
S: Complete Schedule 44 far Repository Construction
*Repository Title Il Dasign Complete
+*Issue Repository Construction Authorization--NRC
*Start Construction on Redpository Site Preparation
Complete Repository Site Preparation
Complete Analysis of NSTF Test Data
Complete Repository Shafts
" Complete Repository Updated LA

Complete Repository Surface Facilities

*Major milestone
+DOE or NRC milestone

Activity Node

Due Date

L72705C, 055, 060

L72705¢
L72706C

L22307C
L22107%

L737025
1214090
L821010
L831070

L221085

1821012
L821015
L221115
L853045
L853045
1212070
L856050
L222005
853020

05/20/83

01/07/83
08/19/83
09/30/83
09/30/83
09/30/83
04/20/84
02/86
05/86
05/86
09/86
02/88
02/89
03/89
08/89

Completed
01,/07/83
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Table 5.2 (continued)

Milestone Description

+*Sybmit Updated LA to NRC
Complete Repository Underground Workings
Complete Installation of Repository Systems

*Cdmplete Installation of Remote Hand]ing Equipment,
Repository Construction Complete

Complete Repository Title III
' "Comp1ete Repository Acceptance Testing

+*Issue Repository Operating License--NRC'

LLs

*Major milestones
+DOE or NRC milestones

Activity Node .

1222010
L854025
1852010
L855030

1821020
1851020
1222025

Due Date

09/89
06/90
04/91
06/91

06/92
06/92
07/92

Completed
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Issue quarterly technical reports{
Issue an annual technical report;
Maintain an up-to-date quality assurance program plan;

Procure and manage subcontracted effort as required to support the
goals of the project;

Maintain a data storage system which meets the requirements of 10 CFR
60;

Overview committees for geology, hydrology, and rock mechanics are
composed of distinguished members from the academic community, the
U.S. Geological Survey, and State of Washington Departments of
Natural Resources and Ecology; critical reviews and documented
findings of Rockwell reports and scheduled meetings in each
discipline will be conducted two to four times each year; a committee
report on each meeting will be sent to DOE;

Continue to prepare and submit monthly status reports to DOE and
conduct monthly status briefings for appropriate DOE personnel.

5.12
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6. RESOURCE REQUIREMENTS
BUDGET

This section provides the total budget requirements to accomplish the
BWIP objectives and goals as defined in this technical program plan.

1. Summary Budget

The BWIP budget is summarized in Table 6.1 for FY's 1980 through 1986.
The expense budget increases from $30 million in FY 1979 to $34.5 million
in 1980. This reflects the resumption of the core hole drilling and the
start of conceptual design by the A/E. The NSTF design and construction
will be funded through a capital line item beginning in FY 1980. The
funding source for the potential exploratory shaft has not been
determined. .

2. Expense Budget

Table 6.2 details the expense budget for FY's 1980 and 1981.

3. Capital Equipment

Table 6.3 details capital equipment for FY's 1980 and 1981.

6.1
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Expense
Capital Zquipment

General Plant Projects

Potential .Exploratory

“Shaft.

Line Items :
(1) NSTF--Phase I

(2) NSTF Phase 11

(3) Repositorv Design
and Long=-Leac Pro-

. curement ’

(4) Repository
Construction

TOTAL BUDGET

TABLE €.1 Summary Budget-;Basalt Waste Isolation Project

{(Dollars in Thousands)

FY 80 By 81 FY 82 FY 83 FY 84 FY 85 FY 86
B BA BO BE. BO BA BO BA BO EA B0 BA BO BA
334,347  $33,500 544,731  $£4,424  $41,200 $40,450 $39,000 $38,800 - .$38,300 $37,300 $35,350  $35,300  $34,960  $34,500
" 2,550 2,650  2,00) 2,000 1,110 1,110 1,365 1,365 365 865 . 765 765 1,000 1,000
500 500 b 0 300 300 0 0 0 0 0 0. 0 0
0 0 3,009 TED 5,500 8D 7,000 TBD 3,700 0 500 0 0 0
2,90 2,900 0 ) 0 0 0 0 0 0 0 0 0 0
3,500 3,600 5,040 5,040 250 250 0 0 40 0 0 0 0 0
0 0 0 0 0 0 20,000 TBD - 30,800 TBO 40,000 TBD 10,000, TBD
0 ) 0 0 0 0 0 0 C 0 0 0 TBD T8D
$43,097  $43,150  $54,771 $48,360 $42,110  $67,365 $40,165 $72,565 . $38,165 $76,615 $36,065 $45,960  $35,500

$€1,468
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Activity

(Budget outlay; dollars in thodsands)

End
Function Number Activity Description
4 L1 Project Management and Support
L11 - Project Managenént
L12 Program Control
L13 Quality Assurance
L15 Data Management
TOTAL .
L2 Systems Integration
L20 Project Management
L2 -Systems Integration
L22 Safety and Environmental Docum.
TOTAL
L3 Geosciences
L30 Project Management
L31 Geology '
L32 Geophysics
L33 Seismic Monitoring
TOTAL
L4 Hydrology
" L4G Project Management
L41 Hydrology ’
L4z Testing Support
L43 Drilling Support

TOTAL

TABLE 6.2. Expense Requirements-jBasalt Waste Isolation Project.

FY FY FY FY FY FY FY
1980 1981 1982 1983 1984 1085 1986
80 1,160
868 945
538 580
555 590

$2,801  $3,275  $4,566  $5,007  $5,004  $4,989 ~  §$5,000

2. .75

1,745 2,266

2,087 2,801

$3,86¢  $5,142  $6,185  $7,200  $8,100  $8,900  $9,800
164 325

3,259 2,810

a6 - 2,281
307 685

$5,146  $6,101  $6,128  $4,700  $4,200  $3,700  $3,200

77 116

1,451 1,392

2,502 2,910

2,493 5,278 ‘

$6,523  $9,696  $9,363  $9,800  $7,800  $5,700 $4,800

G A3y 2€1-00-OHY
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Table 6.2 (continued)

End

Function

L5

L6

Y

. L8

Activity

Number

-L50
L51
L52

L60
L61
L62
L63
L64
L65
L66
L67
L68

SIS
L71
L72
L73

L8D:
L8]
Laz2
LE3
L84
L85
L86

Activity Description

Engineered Barriers

Project Maragement

Multiple Barriers

‘Borehole Plugging
TOTAL ‘

NSTF-Design & Construction

Project Management

* Design=-Phase I

Construction--Phase 1

Safety & Env. Analysis--?hase 1
Decommissioning<-Phase I
Design--FPhase Il
Construction--Phase Il

Safety & Env. Analysis--Phase II
Decommissicning--Phase Il

TOTAL

Engineering Testing

Project Management
Engineering Studies -~
Phase 1

Phase II

TOTAL

Repository

Project Management
Engineering Support
Repository Design

Long-Lead Procurement Suppcrt
CM Selection Support
Construction

- Site Specific Tests

TOTAL
TOTAL PROGRAM EXPENSE BUDGET

A/E (Included in Repositcry ~otal)
(Inciuded in Repository Tcta")

FY

£y FY FY FY FY - FY
1980 1981 1982 983 1984 1985 1986
161 179
2,642 4,320
1,007 .2,479
$3,810  $6,978  $8,821  $8.188  $9,075  §7,670  $8,710
159 175
16
120 :
16 17
216 18
92 180
91 101
$ 700 § 591 § 35 $ 600 § 800 § 600 -0-
98 102
- 288 566 »
7,366 . 5,289
554 3,675
$8,300  $9,632  $3,459  $2,505  $2,221  $2,391 ' §2,450
237 304
75 151
3034 2,861
$3,346  $3,316  $2,328_ $ 1,000  $ 1,200 _ $ 1,400 _ _$ 1,000
$34,500  $44,731  $41,200  $39,000  $38,400 - $35,350-.  $34,960
$2,600  $2,200  $1,200
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TABLE 6.3. Capital Equipment Not Related to Construction--
Basalt Waste Isolation Project.

(Dollars in Thousands)

FY 80 Fy 8l
General Office Equipment - $ 25 General Office Equipment $ 25
Portable Micro-Seismic Monitoring System- 100 Cross-Hole Geophysical Equipment 275
Orthogonal Borehole Seismic ' 60 Computer Terminal & Support 200
Monitoring System : g Hardware
Borehole Geophysical Logging System 80 Materials & Analytical 500
' Equipment in Support of
Computer Terminal & Support Hardware 100 Experiments using Radioactive
Wastes
Orilling Equipment:
o y . Biological Radioactive Monitoring 200
- - Drill Rig . 700 Station
- Compressors . 300 Future Nuclear Waste Test 400
- Equipment
- Drill Stem Pipe : 150
. Meteorology Station on 400
Miscellaneous Analytical 300 : Repository Site
Equipment for Waste/Basalt
Interaction
Miscellaneous Operating Equipment 50
Data Acquisition System Equipment 200
Geophysical Mcnitoring Equipment 200
for Phase I Heater Test
Miscellaneous Equipment & 385
Instrumentation

TOTAL $2,650 : TOTAL $2,000

S A3Y 2€T-0J-0HY
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7. MANAGEMENT AND CONTROL
A. ORGANIZATION

1

The BWIP is managed by DOE-RL. The organizatioral structure of DOE

and the interface with Rockwell as operating contractor are shown in
Figure 7.1. Rockwell has been selected by DOE as the operating
contractor responsible for the feasibility evaluation of basalt as a
repository medium and the technical management of the design effort and
the construction of a repository should feasibility be established. The
Rockwell organization is as shown in Figure 7.2. The working
organization of the BWIP is shown in Figure 7.3.

The BWIP Director acts as the primary point of contact with the DOE on
project activities and is responsible for receiving and approving all
correspondence pertaining to prcject activities. In establishing
Rockwell's commitments, the BWIP Director will be assisted by the Program
Control Manager to assure compliance with the contractual provisions and
Rockwell policy. A1l personnel who are properly authorized to contact
the DOE regarding BWIP activities will consult with the BWIP Director or
the BWIP Associate Director in advance of such contacts whenever
practical to ensure consistency.

An Associate Director for the BWIP has been appointed to support the BWIP
Director. As a member of the Director's 0ffice, he reports to the
General Manager, Rockwell Hanford Operations. He is & member of the
Executive Staff of the General Manager. He is accountable to the
Director for the successful accomplishment of technical objectives,
scheduie requirements, and effective *echnical and cost management. The
Associate Director supports the Diractor as a point of contact with DOE
on BWIP activity.

B. ROLE OF ARCHITECT/ENGINEER AND CONSTRUCTION MANAGER

Both the A/E and the Construction Manager (CM) contracts are to be direct
contracts to DOE with technical management.by Rockwell. The A/E will be
responsible for the repository.design and inspection services during
construction. The CM will coordinate all activities during construction.

The A/E will develop conceptual design with an option to continue final
design. The conceptual design will be based on preconceptual design, the
functions and design criteria, and special studies prepared by Rockwell.
The design activities of the A/E will be governed by DOE administrative
and Rockwell technical requirements. In addition, the A/E will be
required to document the results of conceptual, preliminary, and final
designs using the system design descrintion format. The
Rockwell-furnished functions and design criteria will not be changed by
the A/E without prior Rockwell approval to ensure control of the design
activities. Concurrent with A/E activities, certain special studies will
be performed by other subcontractors under direct contract to Rockwell.
These special studies are for very specialized technical problems not
normally within the expertise of an A/E.

7.1
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At the conclusion of each phase of the design, a detailed technical
report containing cost and scheduie estimates will be prepared
documenting the status of the design at that particuiar time. The
results of these various phases of design will be the basis for the ER
and safety analysis. Rockwell will prepare the ER and the LAs.

The role of the CM is to prepare bid packages, bid and award the
construction contracts, and direct the activities of the contractors.

The CM is responsible for integrating the construction work and
installing government-furnished equipment. During construction, the A/E
will also be required to perform construction inspection services, review
the construction. changes, and provide as-bujlt drawings at the completion
of the construction activities. At the conclusion of the construction
activities, the CM will turn cver a completed facility to Rockwell and
DOE in accordance with drawings and specifications prepared by the A/E.

A1l work performed by the A/E and the CM will be in accordance with the
Rockwell quality assurance program plan. Portions of this plan will be
imposed on all construction contractors.

C. SUBCONTRACTORS

Subcontractors will perform a major portion of the effort required as
part of the BWIP. Subcontractors will be technically and administra-
tively managed by Rockwell, except for those cases where DOE-RL wili deem
it necessary that the contract be a prime contract to DOE-RL with
technical management by Rockwell. The DOE-managed contracts will include
and be iimited to management of contractc to other governmental agencies,
A/E work, and construction work. The purchase order, consultant
agreement, or other contractual document entered into between Rockwell
and a subcontractor or between DOE and a contractor will form the basis
of program performance evaluation for the subcontract. Within 30 days of
contract initiation, all subcontractors will be required to submit an
organizational structure for the project being contracted. Reviews of
the subcontracts will be performed as per Section D of this chapter.
Subcontractors who, in turn, have second and third tiers of subcontracts
will also be required to submit appropriate organizational structures
covering those tiers.

D. MANAGEMENT REVIEWS OF INDIVIDUAL PROJECTS

Reviews of each end function will be conducted by management on a monthly
basis. These reviews cover the technical aspects of each project on a
work package-by-work package basis and will emphasize problem areas and
areas where milestones may be missed or where accomplishments may be
delayed. These reviews will be presented to the BWIP Director by the
responsible managers and will include presentations by members of
participating functional organizations. Technical reviews of individual
subcontractors of major importance will be scheduled throughout the year
by the Director.

~Jd
°
[$2}



RHO-CD-132 REV 5

E. MANAGEMENT REVIEWS OF COST AND SCHEDULE

In parallel with the technical reviews of each project management reviews
of cost and schedules will be conducted. These reviews will be headed by
the BWIP Director and will be presented by the responsible manager. The
reviews will be conducted in conjunction with the technical reviews.
Specific reviews of cost and schedule of major subcontracts will be
conducted in conjunction with corresponding technical reviews of these
subcontracts.

F. OPERATING COST CONTROL

Rockwell plans, budgets, authorizes, and controls programmatic work
through the use of work packages as described in existing Rockwell
guides. Work packages are issued for each subactivity in the WBS and
define the work to be accomplished, establish schedules with milestones,
and identify the resources to be used. The work package resource
allocation is entered into the Rockwell computerized cost accounting
system and forms the basic budget against:which the program performance
is measured. :

The computerized cost accounting system issues a monthly cost report
which compares the current month's cost with the budget and the fiscal
year-to-date cost with the budget. The report is issued for each work
package and is detailed by account class providing immediate
identification of any problem accounts. The computerized cost accounting
system also provides cost versus budget data for each functional group
that supports the program.

Cost reviews are held monthly within Rockwell at the Executive Control
Meetings. Functional Directors and Program Directors review each program
once per month including an analysis of costs performance in accordance
with established Rockwell policies.

Subcontractors provide a significant amount of the work on the program
and, therefore, account for a large part of the cost. Each subcontractor
is required to submit a monthly report which provides the same data as
the Rockwell monthly report to DOE. One phase of that report is an
analysis of cost and an estimate of costs to complete the task. 1In
addition to the monthly report, subcontractors will be audited on a
periodic basis as to both cost and schedule performance. When deemed
necessary, subcontractors are asked to present, on a formal basis, the
financial status of their program.

G. CAPITAL COST CONTROL
Rockwell plans, budgets, and allocates capital equipment in accordance

with established Rockwell policies. The Capital Committee controls the
purchase and use of all capital equipment. The Director, BWIP, must

approve all capital expenditurcs.
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Capital costs and commitments are reported monthly by the property
control organization. This status report is used by the BWIP to maintain
cognizance of the capital resources available to support the program.

The property control organization maintains the inventory of capital
equipment.

H. PROGRAM PERFORMANCE CONTROL

The basic controlling structural arrangement for project performance is
the WBS as shown in Chapter 4. Work packages will be issued by the BWIP
for each subactivity on the WBS. 1Individual work package milestones will
be consistent with the objectives and schedules of the overall master.
plan shown in Chapter 5. Each work package issued to a functional
organization will contain a description of the work to be done with
detailed milestones and specific resource allocations.

The overall performance measurements system will be based on a milestone
accountability system stemming frem the work outlined in individual work
package. Activity networks will be used in a continuing effort as the
basis for determining the impact of alternative schedules, deiays in
completion of particuiar tasks, a2nd changes in program funding.

Technical management and cost reviews of subcontractors wiil be used to
ascertain any lack of performance at this ievel or any potential project
delays. Weekly meetings with functional managers involved in the program
will be used to elucidate any delays in program activities being
conducted or technically managed by these individuais. Executive Control
Meetings, held in accordance with established Rockwell policies, will be
used to integrate the overall progress in the BWIP effort and measure
overall performance. A monthly meeting will be held with DOE to.report
on the overall work and to assess performance to date.

The performance control system is intended to provide a major level of
visibility to DOE for overview of the program and assurance that, within
the Rockwell BWIP, management of detailed costs, schedules, and
performance is in place.

I. SCHEDULE CONTROL

Schedules will be controlled in accordance with established procedures.
Program Business Management provides scheduling support to the program at
all levels of the schedule hierarchy. The Progrem Pianning, Scheduling
and Control Department is responsible for the coordinated development,
integration, maintenance, and status reporting of the programmatic plans
and schedules. Milestones on the schedules are controiled via a Schedule
Control Sheet (Figure 7.4).

7.7



RHO-CD-132.REV 5

-SCHEDULE CONTROL SHEET

CONTROL NO.

PROJECT,

ACTIVITY:

TASK NO.: (ACTIVITY WOOS)

SCHEDULEN COMPLETION DATE:

Deweription 67 Grvanidtvics. it

Resson why it cannot be met:

Werk done to offeet dutey:

- —— r—— e p———

i
Budget impact, (If sny):
NCW DATE POA COMPLEI''UN OF TASK:
THIS FHONGE ABEEFTE IMTEAFARED,
APPROVED

Saction Manasyer

Project or Program Manager®

Program Dirsotor

Program Business Management °

* |1 this changs elfects more than One project ar activity Involving more than
.

one Section Manager, concurrence of all Is nesded.

FIGURE 7.4.

Deted:

Basalt Waste Isolation Project.

Schedule Control Sheét--
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