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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 mu1 tiple 
facilities in various deep geologic formations within the United States. 
The Office 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 OW1 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 
s i tes--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 
Off ice (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 Intera ency 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. 
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2. OBJECTIVES 

The BWIP, an element o f  t he  NWTS Program, i s  aimed a t  examining t h e  
f e a s i b i l i t y  and p rov id ing  the  technology needed t o  design and cons t ruc t  a 
geologic  r e p o s i t o r y  f o r  s torage o f  r a d i o a c t i v e  waste i n  b a s a l t  fo rmat ions  
beneath and w i t h i n  t h e  Hanford S i t e .  Th is  f a c i l i t y  w i l l  be designed t o  
meet t h e  f e d e r a l  r e s p o n s i b i l i t y  f o r  custody and permanent i s o l a t i o n  o f  
commercial r a d i o a c t i v e -  waste i n  t h e  Un i ted  States. The p r o j e c t  i s  
adminis tered by Rockwell I n t e r n a t i o n a l ,  Energy Systems Group, Rockwell 
Hanford Operat ions (Rockwel l)  under con t rac t  t o  t h e  DOE. Programmatic 
emphasis a t  present  i s  i n .assess ing  s i t e  s u i t a b i l i t y  by FY 1981. 
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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, qua1 ity 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 a1 1 
research and development studies and preparing the information needed for 
licensing 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 lead to identification of repository target areas, if any, that 
potenti a1 ly provide geologic barriers adequate to prevent release of 
radiocontaminants to the biosphere. If a candidate repository si te(s) is 
successfully identified, geologic studies wi 11 thoroughly characterize 
the area to determine the extensiveness of individual basalt flows, the 
stability of the region, and the presence or absence of potential'ly 
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. 
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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 Columbi a 
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. perturbat ions to the s.urrounding 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 potenti a1 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 (di ssolution~precipi tation, and 
sorpt i on/desorpt i on) . 
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. 

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. 

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 
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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 simul at i ng the performance of a. repository. 

E. REPOSITORY STUDIES 

The Office of R'epository 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 of' functional desi'gn criteria for repository conceptual design, 
and the selection of an archi tect/engineer (A/E) to provide repository 
engineering and design services. The A/E (a joint venture of Kaiser 
Engineers, Oak1 and, California and Parsons Brinckerhoff Quade & Doug1 as, 
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. In the event that the feasibility of repository 
construction and operation is established, and a decision is made by the 
federal government to proceed, Title I and Title I1 design work will be 
completed and repository construction initiated. 
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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 reponsibil ity for the 
development and operation of facilities for the long-term storage and 
disposal of radioactive waste arising from DOE faci 1 ities and high-level 
radioactive wastes arising from commercial facilities. The DOE-RL was 
requested in FY 1976 ($139,000) by Owl, Uni,on 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 wi 11  plan', ' technical ly 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, graphical ly 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 levels 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. 
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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, qua1 ity 
control, scheduling, subcontracts and materi a1 s, and data management 
which are generic in nature. 

The Project Management and Support end function includes the following 
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 wi 11  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 P r o j e c t  Management ACCOUNT CODE L11 

OBJECTIVE 

Plan, organize s t a f f ,  d i r e c t ,  and c o n t r o l  combined e f f o r t s  o f  BWIP and 
suppor t ing  organ iza t ions  t o  achieve t h e  BWIP ob jec t ives .  

DESCRIPTION 

P r o j e c t  d i r e c t i o n  and c o n t r o l  i s  exerc ised by P r o j e c t  Management through 
de f in ing  p r o j e c t  requirements and ob jec t i ves  i n  terms o f  p r o j e c t  plans, 
budgets, schedules and through performance eva luat ion  and repor t i ng ,  
i n c l u d i n g  implementat ion o f  c o r r e c t i v e  ac t i on  where appropr iate.  P r o j e c t  
Management i s  governed by Rockwell p o l i c i e s .  

The f o l l o w i n g  are t h e  major func t i ons  o f  P r o j e c t  Management. 

' e Ihe HWIP approves and g ives  guidance t o  a l l  BWIP managers and p r o j e c t  
representa t ives .  

a The BWIP receives,  reviews, and approves a l l  r e p o r t s  and . 
correspondence r e 1  a t  i n g  t o  the  p r o j e c t .  

a The BWIP approves and presents a l l  r e p o r t s  and b r i e f i n g s ;  emphasis i s  
p laced on assessments o f  performance, schedule, techn ica l ,  and 
f i nanci a1 eva luat ion .  

a The BWIP i s  t h e  pr imary  p o i n t  o f  contac t  w i t h  DOE on a l l  mat ters  
concerning t h e  program. 

I n  add i t i on ,  t h i s  a c t i v i t y  covers the in fo rmat ion  d isseminat ion f u n c t i o n  
as exerc ised by t h e  BWIP s p e c i a l i s t  w i t h i n  t h e  Communications and Pub l i c  
A f f a i r s  Department. 
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ACTIVITY Program Control ACCOUNT CODE L12 

OBJECTIVE 

Develop and administer program pl anning, budgeting, schedul ing and 
reporting policies, administrative systems and practices for the project. 

DESCRIPTION 
a a .  

The following are the major activities of Program Control. 
: * 

e 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 
o f  the technical program plan that defines technical requirements and 

' objectives, establishes schedule requirements, identifies resources, 
and serves as the basis for monitoring and analyzing 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 line financial plan and related cost structure for 
the project, and analyze cost and schedule performance and variances 
from that plan. 

@ Maintain the base line 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 1 ine plans, schedules, and budgets are control 1 ed and documented 
with appropriate management and customer concurrence. 
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ACT1 V ITY Quality Assurance ACCOUNT CODE L13 

06 JECTIVE 

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, procurement, and 
construction activities. 

DESCRIPTION 

The major functions of this activity are as follows. 

e Participate in independent third-part,y design reviews tn aqwrc! t h a t  
requirements involving nuclear effects and consideration of 
electrical, mechanical, thermal, hydrai~lic, safety, productivity, 
re1 i ab i  l ity, rnaintainabi 1 ity, intcrf aces, engineer-illy standards, 
design practices, and intended applications are complete and correct. 

Provide review and approval of procurement documentation to assure 
that complete qual i ty requirements are stated, and that a1 1 necessary 
design basis technical information ,is included. Procurement 
documentation must also identify those records that must be retained 
and controlled by Rockwell. 

Assure that policies and procedures and instruction documents are 
prepared to cover a71 activities affecting the quality of the. end 
product. 

Verify that contro'l of documentation and retention of quality records 
is defined and controlled. 

Evaluate the capability of each supplier of materials, components, 
systems or services to assure acceptable products o r  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 qual i ty assurance release 
stages. 

Provide source and receiving inspection. 

a Provide pro.ject sirrvei 11 ance wh i c t ~  w i  11 include review and wi tness,irry 
of specific contractor activities to assure compliance with design 
specifications. 

Provide a corrective action system to corr,ect conditions resulting in 
nonconforming rnateri a1 s,  parts, conipur~ents, and other devi ations. 

Audit policies, procedures, and instruction documents to verify 
compl i ance. 
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ACT1 VITY Materi a1 ACCOUNT CODE L14 

OB JECTIVE 

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

The Materi a1 activity includes the selection of sources, obtaining 
quotations, determining'types of contracts, awarding of purchase orders 
and subcontractors, determining the deli very 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: 

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

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

0 Receive and inspect all materials and equipment purchased by the 
project. 

r Provide shipping services for offsite shipments of ma'terial 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 datalconfiguration management system for the BWIP. 

DESCRIPTION 

This activity consists of the following functions. 

r Issuance and control of a1 1 operating procedures covering technical 
aspects of the project. 

r 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 wi 11 be control led by system and 
category identifiers for accessibi 1 i ty and retrieval and to provide 
traceability for the BWIP. 

r 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. 

0 Provide a change management system which includes review, e;aluation, 
and approval of proposed engineering changes. 

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

r Provide a permanent storage repository for a1 1 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 
accessi bi 1 ity and retrieval. 

I 
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SYSTEMS INTEGRATION - L2 
The objective of Systems Integration is to integrate all activities which 
could be' required for the identification, qua1 i.fication, and 1 icensing 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 1 icense appl icat ions ( 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 guide1 ines 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 I1 .tests predictive results were issued. 
Preparation of a Site Characterization Report (SCR) was started for 
submittal to DOE in FY 1981 which will document the site selection 
procedures as dcscri bed 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 wi 11  be reviewed and recommendations made regarding how 
various' reports and obtained data meet the technical requirements. 
Coordination with the ONWI wi 11  be maintained to assure the integration 
of the 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 identif ing a repository site on the Hanford 
Site. Areas where additional in f 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 wi 11. 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. . . 

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 I n t e g r a t i o n  - L2 (cont inued) 

The f a r - f i e l d  and long-term r a d i o a c t i v e  dose t o  man w i l l  be est imated 
us ing  t h e  Waste I s o l a t i o n  Safe ty  Assessment Program (WISAP) w i t h  i n p u t  
from the BWIP. The WISAP output  w i l l  be compared t o  t h e  r e s u l t s  of 
long-term r i s k  assessment being conducted by  a BWIP subcontractor  and t h e  
programs in teg ra ted  t o  ob ta in  a v a l i d  est imate o f  t h e  r i s k  t o  man. 

A l l  chapters o f  t h e  environmental sec t i on  o f  t h e  SCR w i l l  have f i r s t  
d r a f t s  prepared i n  accordance w i t h  the  o u t l i n e  contained i n  D. J. Car re l1  4 
and G. L. Jones, A p r i l  12, 1979, Proposed Format and Content of 
Environmental Reports f o r  Deep Geologic Termi na l  Repos i to r ies  f o r  
Rad ioact ive  Mater ia l ,  RHO-BWI-CD-18 REV 1. Land use pa t te rns  f o r  t h e  
Columbia Plateau w i l l  be i d e n t i f i e d  t o  a i d  i n  the  determinat ion of 
po tent  i a1 environment.al e f f e c t s .  

A cost  b e n e f i t  study w i l l  a l so  be conducted t o  determine t h e  optimum way 
o f  e s t a b l i s h i n g  c r i t e r i a  f o r  environmental and occupat ional  exposure t o  
r a d i o a c t i v e  mater i  a ls .  'This study w i  11 analyze t h e  ef fects t h a t  changes 
i n  t h e  c r i t e r i a  have as a f u n c t i o n  of both costs and p o t e n t i a l  bene f i t s .  
The study w i l l  assess t h e  use o f  a p r o b a b i l i t y  expression as a form of 
p resent ing  environmental and occupat ional  exposure c r i t e r i a .  

The environmental issues requ i red  t o  comply w i t h  t h e  Nat iona l  
Environmental Pol i c y  Act w i  11 be i d e n t i f i e d  and a program defined t o  
assure t h a t  t h e  issues are s a t i s f i e d .  Pub1 i ca t i ons ,  regu la t ions ,  and t h e  
BWIP requirements w i l l  be reviewed and analyzed i n  order  t o  prepare a 
document which w i l l  summarize t h e  environmental issues regard ing t h e  
storage o f  h igh- leve l  nuclear  m a t e r i a l s  i n  t h e  basa l t s  o f  t h e  Columbia 
Plateau. 
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ACT1 VITY Pro jec t  Management ACCOUNT CODE L20 

OBJECTIVE 

The ob jec t i ve  o f  P ro j ec t  Management i s  t o  d i r e c t  the  planning f o r  the  
Systems I n teg ra t i on  end f unc t i on  and i t s  a c t i v i t i e s  and t o  prov ide 
a u t h o r i t y  t o  the f unc t i ona l  groups t o  perform those a c t i v i t i e s ,  and t o  
assure t h a t  the end f unc t i on  ob jec t ives are met. 

DESCRIPTION 

This  a c t i v i t y  covers several tasks which are performed by the Systems 
I n t e g r a t i o n  Manager. 

Prepar ing and main ta in ing the p lan(s)  t h a t  def ines p ro j ec t  
requirements and ob jec t ives,  es tab l i sh ing  schedules, i d e n t i f y i n g  
resources, and serv ing as the basis f o r  moni tor ing and analyzing 
s l a l u s  and performance. 

Prepar ing and negot i  a t i n g  w i t h  func t iona l  organizat ions work packages 
which define by  "End Function" and " A c t i v i t y "  the work t o  be 
accompl i shed by each funct iona l  organ izat ion and schedules t h a t  are 
t o  be met, and the  resources t h a t  are avai lable.  

Moni tor ing and eva luat ing the work accomplished by each funct iona l  
organ izat ion and de f i n i ng  co r rec t i ve  act ions which are requ i red  t o  
accomplish work package requirements. 

Report ing status,  performance assessment, and co r rec t i ve  ac t ions t o  
t he  BWIP D i rec to r  us ing standard Executive Contro l  Meeting formats 
where feas ib le .  
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ACT1 VITY Systems Integration ACCOUNT CODE L21 

OBJECTIVE * 

The objective of Systems Integration is to integrate all activities which 
could be required for identification, qualification, and licensing 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 repository and ancillary 
facilities and functions. 

DESCRIPTION 

Systems Integration has been divided into the fol lowing subactivi ties for 
administrative purposes as follows. 

a Technical Criteria 

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

0 Systems and Test Analysis 

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 qua1 if ication 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 is01 ation, and meet safety, environmental, and 
licensing requirements. 

Test data from the NSTF and testing 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 Pi lot Plant, NRC, and DOE. 
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ACT1 V ITY 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 evaluation. 

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 1 icense application and a1 1 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 repository 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 substanti ate 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 wi 11 be formulated following regulatory 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 site 
studies, repository site studies, engineering studies such as 
preconceptual design and speci a1 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 
wi 11 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 pl ant operations; and, 
the long 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 potenti a1 consequences. The 
operational safety level of the plant wi 11 be determined from this 
analysis. The long-term safety analysis section will use event/fault 
tree and probabi 1 i ty 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 perf ormed, and the 1 ong-term safety and 
environment a1 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 spenf fuel 
te.sts 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 line 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 subactivities as noted in 
Figure 4.1. 

The Project Management activity is concerned with control 1 ing 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 including the Columbia Plateau 
in the State of Washington. Special emphasis is on the structure, 
stratigraphy, and lithologic properties of the Columbia Plqteau basalt in 
the Pasco Basin. 

The Geophysics activity provides the technology for evaluating the 
structure and nature of the underlying rocks prior and subsequent to 
dri 1 1  ing 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 line 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 wi 11 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: 

An assessment of water resources based on existing records; 

0 An assessment of gas and oil resources based on existing exploration 
data, theoretical studies, dri 11 hole records, and 1 ogs; 

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 
wi 11 be carried out to determine if any naturally occurring event such as 
weathering, gl aci at ion, or erosion at the ground- surf ace 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 
in FY 1980 and will consist of field and laboratory studies of existing 
data, 

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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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 wi 11 be made to identify any abnormally 
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 detailed study of the specific repository 
candidates sites wi 1 1  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, structural, 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 wi 11 be conducted in FY 1980 to more 
accurately define the subsurf ace 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 1 ine miles and 
will result in a seismic evaluation report. 

Multi-Level Aeromagnetic Surveys. Multi-level aeromagnefic 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 potenti a1 repository areas. 

Verification Studies of Specific Structures. Highly detailed geophysical 
surveys of specific structures which may affect potent i a1 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 
license application preparation. Results will be issued as inputs to 
geologic reports throughout FY 1980. 
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Operations of Initi a1 Seismic Network. Operations of the initi a1 seismic 
network wi 11 .continue throuah FY 1980 to ~rovide seismic data for 
evaluation of tectonic stability. These data will be issued in a report 
on seismic net operations for consideration in repository sit6 
identification and license application in FY 1981. 

Base Line Seismic Monitoring plan. A base line seismic monitoring plan 
wi 1 1  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 potenti a1 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 P r o j e c t  Management ACCOUNT CODE L30 

OBJECTIVE 

The o b j e c t i v e  of P r o j e c t  Management i s  t o  d i r e c t  t h e  p lann ing f o r  t h e  
Geosciences end f u n c t i o n  and i t s  a c t i v i t i e s  and t o  provide a u t h o r i t y  t o  
t h e  f u n c t i o n a l  groups t o  per form those a c t i v i t i e s  and t o  assure t h a t  t he  
end f u n c t i o n  ob jec t i ves  are  met. 

DESCRIPTION 

Th is  a c t i v i t y  covers severa l .  tasks which are performed by t h e  Geosciences 
Manager w i t h i n  t h e  S c i e n t i f i c  Technologies Department, us ing  o ther  
f u n c t i o n a l  o rgan iza t i ons  as needed. 

Prepar ing  and ma in ta in ing  t h e  p lan (s )  t h a t  de f ines  p r o j e c t  
requirements and ob jec t i ves ,  e s t a b l i s h i n g  schedules, - i d e n t i f y i n g  
resources, and se rv ing  as t h e  bas is  f o r  mon i to r i ng  and ana lyz ing  
p r o j e c t  s ta tus  and performance. 

Prepar ing  and n e g o t i a t i n g  w i t h  f u n c t i o n a l  o rgan iza t ions  work packages 
which de f ine  b y  "End Funct ion"  and " A c t i v i t y "  t h e  work t o  be 
accomplished by  each f u n c t i o n a l  organization, t h e  schedules t h a t ' a r e  
t o  be met, and t h e  resources t h a t  are ava i lab le .  

e Mon i to r ing  and eva lua t ing  t h e  work accomplished by each func t i ona l  
o rgan iza t i on  and d e f i n i n g  c o r r e c t i v e  ac t ions  which are r e q u i r e d  t o  
accomplish work package requirements. 

Hepor t ing  status,  performance assessment, and c o r r e c t i v e  ac t ions  t o  
t h e  Department Manager, S c i e n t i f i c  Technologies, and BWIP D i r e c t o r  
us ing  standard Execut ive Cont ro l  Meeting formats where feas ib le .  
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ACT1 V ITY Geo 1 ogy ' ACCOUNT CODE .. ~ 3 1  
. . 

OBJECTIVE 

The o v e r a l l  o b j e c t i v e  o f  t h i s  a c t i v i t y  i s  t o  prov ide  the  geologic i n p u t  
necessary f o r  candidate s i t e  i d e n t i f  i ca t ' i on  and character. izat i 'on. These 
data w i l l  a l so  provide in format ion  f o r  t he  SCR, LA, and ER. 

DESCRIPTION 

Under t h i s  a c t i v i t y ,  s tud ies  w i  11 be cont inued and concluded which 
emphasize both  t h e  reg iona l  (Columbia Plateau) and l o c a l  (Pasco Basin)  
geologic s e t t i n g .  Studies w i  11 inc lude both s u r f  ace and subsurf ace 
s t r a t i g r a p h i c  and s t r u c t u r a l  modeling. I n  add i t ion ,  t h e  t e c t o n i c  
character  o f  t he  study area w i l l  be evaluated based on a v a i l a b l e  data. 
The in fo rmat ion  gathered i n  these s tud ies  along w i t h  t h e  i n fo rmat ion  
gathered i n  the  work i n  previous years w i l l  be i n teg ra ted  t o  prov ide  a 
cu r ren t  and comprehensive geologic data base. The u l t i m a t e  goal o f  t h i s  
i n t e g r a t i o n  e f f o r t  w i l l  be t o  prov ide  i n p u t  f o r  t he  s i t e  i d e n t i f i c a t i o n  
process and i n p u t  f o r  t h e  SCR, LA, and ER. 
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ACTIVITY Geophysics ACCOUNT CODE L32 

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

DESCRIPTION 

Under this activity, geophysical studies wi 11  be continued and concluded 
which support the hydrology and geology activities needed for prel iminary 
site characterization. The studies include seismic, magnetotelluric, and 
aeromagnetic surveys, as we1 1 as mu1 tiple geophysical 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 . 

characterization and input for the SCR, LA, and ER. 



RHO-CD-132 REV 5 

ACTIVITY Seismic Mon i to r i ng  ACCOUNT CODE L33 

OBJECTIVE 

E s t a b l i s h  a  mon i to r i ng  network t o  analyze p o t e n t i a l  areas of seismic 
a c t i v i t y  and improve t h e  seismic r i s k  eva lua t i on  c a p a b i l i t y .  Prov ide 
i n p u t  t o  t he  SCR, LA,. and ER. 

DESCRIPTION 

A seismic mon i to r i ng  network i n  t he  eastern p a r t  o f  t h e  s t a t e  o f  
Washington i s  p r e s e n t l y  i n  p lace  and w i  11 be expanded, improved, and 
upgraded as requ i red  t o  p rov ide  the  most c r e d i b l e  seismic data f o r  t h e  
region.  The mon i to r i ng  network w i l l  p rov ide  t h e  data base f o r  ana lyz ing  
areas o f  p o t e n t i a l  seismic a c t i v i t y  and improving t h e  seismic r i s k  
eva lua t i on  c a p a b i l i t y .  Measurements o f  ground acce le ra t i on  a t  t h e  1 

sur face and a t  depth w i t h i n  the  Pasco Basin w i l l  be made. 
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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. Hydro 1 ogy; 

3. Testing Support; 

4. Drilling Support. 

The support activities are further divided into subactivities as noted in 
Fig~~r-P 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 ana.lysl:s 
I n  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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Major Expected Results in FY 1980 

Work during FY 1980 will  include the  .following areas. 

Preliminary Hydrology Integration Report. A summary will  be made 
integrat ing the  r e s u l t s  of a l l  hydrologic s tud ies  of t h e  Columbia Plateau 
and the  Pasco Basin from the previous years t o  provide t he  basis  fo r  s i t e  
iden t i f i ca t ion .  

Advanced HydromInte_g_ra t ion  --.- ---- Report. All the  hydrologic data gathered 
pertaining t o  the  Pasco Basin and t h e  Columbia Plateau wi l l  be integrated* 
in to  a f i n a l  hydrologic-siting evaluation repor t  t o  be issued in FY ' 

1981. This repor t  wi 11 contain the  updated conceptual ground-water model 
based upon data made avai lable  during l a t e  FY 1979 and the  f i r s t  s i x  
months of FY 1980. 

S i t e  Characterization Report. In addition t o  the  e f f o r t  on the  
prel imi nary and advanced hydro1oq.y in tegra t ion  work, manpower and other  
resources wi 11 be reserved- t o  specif i c a i l y  address pa r t i cu l a r  items 
required in t he  SCR and t o  assure t h a t  the  hydrology portion of the  SCR- 
i s  complete and correct  in  both format and content. Such a procedure 'i's 
a lso  planned with regards t o  the  possible preparation of t h e  ER and LA. 

Modeling. A systematic analysis  and prediction of ground-water flow 
paths and selected so lu te  t ravel  times from candidate reposi tory  s i t e ( s )  
t o  biosphere fo r  long-time periods wi 11 be conducted and reported as par t  
of the  Advanced Hydrology Integration Report. I t  is expected t ha t  
s ign i f ican t  uncertainty will  . ex i s t  a t  t h i s  point so t h a t  the  analyses 
wil l  focus upon ranges of predictions which can be provided as a r e s u l t  
of t he - ava i l ab l e  i n p u t  data and in te rpre ta t ions .  

Ground-Water Monitoring Cr i t e r i a .  The purpose of t h i s  a c t i v i t y  w i  11 be 
t o  prepare c r i t e r i a  and requirements fo r  monitoring potent ia l  e f f luen ts  
from the  reposi tory  through ground-water pathways. The study wi 11 . . 
iden t i fy  viable,  a l t e rna t i ve  s t r a t eg i e s  and assess them in the  context of 
temporal and spa t i a l  t rade o f f s ,  capabi 1 i t i e s  of avai lable  instrumen- . 
t a t i on ,  and economics. Recommendations will  be made regarding t he  need 
f o r  f u r the r  experiments (such as t r a ce r  s t ud i e s )  t o  confirm the  adequacy 
of design f o r  the various a l t e rna t ives .  A repor t  wil l  be completed i n  FY 
1980. 

Dri l l ing.  Seven boreholes wil l  be d r i l l e d  during FY 1980 (Figure 4.2) t o  
evaluate the  hydrology, geology, and se ismici ty  of potent ia l  reposi tory  
s i t e s .  Five basal t  core holes will be d r i l l e d  t o  allow measurement of 
hydraul i c  proper t ies  and hydrochemical analyses of samples taken from 
aquifers penetrated as d r i l l ed .  Minimal data of t h i s  nature presently 
e x i s t ,  e spec ia l ly  f o r  the  Wanapum and Grande Ronde Basalts. 
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A PLANNED F Y ~ O  BOREHOLES 
EXISTING BOREHOLES 

TO BE DEEPENED 

K I L O M E T E R S  

FIGURE 4.2. Boreholes--Basal t Waste I so la t ion  Project .  
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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 hydrochemci a1 properties of the Saddle Mountains and 
Wanapum Formations. An existing deep borehole, DC-7, wi 11  be extended 
from 4,100 feet below ground surface to 5,000 feet in FY 1980. Valuable 
and previously unavailable data on the lower Grande Ronde Basalt will be 
obtained from this borehole. 

Two deep core holes, DC-12 and DC-15, were located 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 Testinq. 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 wi 11  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 si tu 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 wi 11 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 model i ng. Studies wi 11 a1 so be performed on determi ni ng 
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 wi 11  be evaluated 
are porosity, density, resistivity, lithology, 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 logs, a suite of logs was decided for logging FY 1980 boreholes 
and selected existing boreholes. 
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Hydrology - L4 (cont inued) 

ACTIVITY P r o j e c t  Management ACCOUNT CODE L40 

OBJECTIVE 

The o b j e c t i v e  o f  P r o j e c t  Management i s  t o  d i r e c t  t he  p lann ing f o r  t h e  
Hydrology end f u n c t i o n  and i t s  a c t i v i t i e s ,  p rov ide  a u t h o r i t y  t o  t h e  
f u n c t i o n a l  groups t o  per form those a c t i v i t i e s ,  and t o  assure t h a t  t h e  end 
f u n c t i o n  ob jec t i ves  are met. 

DESCRIPTION 

Th is  a c t i v i t y  covers several  tasks which are performed by t he  Hydrology 
Manager w i t h i n  t h e  S c i e n t i f i c  Technologies Department and using o the r  
f u n c t i o n a l  o rgan iza t ions  as needed. 

6 Prepar ing  and ma in ta in ing  t h e  p lan (s )  t h a t  def  incs p r o j e c t  
requirements and ob jec t ives ,  e s t a b l i s h i n g  schedules, i d e n t i f y i n g  
resources, and se rv ing  as t h e  bas is  f o r  moni to r ing  and analyz ing 
s t a t u s  and performance. 

  re par in-g and n e g o t i a t i n g  w i t h  f u n c t i o n a l  o rgan iza t ions  work packages 
which de f ine  by "End Funct ion"  and " A c t i v i t y "  t h e  work t o  be 
accomplished by  each f u n c t i o n a l  organizat ion,  schedules t h a t  are t o  
be met, and t h e  resources t h a t  are ava i lab le .  

Mon i to r i ng  and eva lua t ing  the  work accomplished by each f u n c t i o n a l  
o rgan iza t i on  and d e f i n i n g  c o r r e c t i v e  ac t ions  which are r e q u i r e d  t o  
accomplish work package requirements. 

Repor t ing  status,  performance assessment, and c o r r e c t i v e  act  ions  t o  
t h e  Department Manager, S c i e n t i f i c  Technologies, and t h e  BWIP 
D i r e c t o r  us ing standard Execut ive Control Meeting formats where 
f e a s i b l e .  
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. ACTIVITY Hydro 1 ogy 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 
conf i ned and unconf i ned f 1 ow systems. 

DESCRIPTION 

Under this activity, studies wi 11 be conducted which emphasize both the 
regional (Columbia Plateau) and local (Pasco Basin) flow systems. These 
studies wi 11 include surface hydrology, subsurf ace hydrology, and 
conceptual and computational modeling. The data obtained wi 11  
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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ACT1 VITY 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 activjty is divided into the following subactivities. 

e 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 d!,etermine 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. 

m Geophysical Testing 

The Geophysical Testing subactivity provides the personnel and 
equipment necessary to measure various in situ physical parameters 
such as porosity, permeabi 1 ity, 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. Dri 11 ing services will provide 
boreholes necessary to investigate the subsurf ace geology, hydrology, 
and engineering properties of the Columbia Plateau basal ts. Borehole 
sites will be selected to minimize penetration of strata which could 
reasonably be expected to be a potential repository site. Dri 11 ing 
of approximately 25,000 feet is expected in the FY 1979-1981 period. 

0 Drilling Technology 

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 empl aced 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 
materi a1 s. Therefore, the definition of repository conditions under 
planned operating and potenti a1 accident scenarios is an important 
Engineered Barriers activity. 

The program i s  divided into three dclivities; 

I. Project Management: c. 

2. Multiple Barriers; 

3. Borehole Plugging. 

Each of these activitles 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 Engineered Barriers 
end function, specif i cal ly in preparing schedules, work packages, and 
overall guidance of the other functional activitles. 

The Mu1 t iple 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 materi als. Appropri ate barrier materials wi 11 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 multilayered 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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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 radi onucl i de transport model i ng and for the design 
of barrier systems. Criteria for borehole plugging components were 
developed, and prel imi nary test i ng 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 prel iminary 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 materi a1 s, basal ts, and basalt secondary 
minerals in retarding the migration of radionuclides in solution will be 
assessed. Precipitation and sorption/desorption experiments wi 11 provide 
information for modeling the movement of radionucl ides 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 radionucl ide migration wi 11  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 literature 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 wi 11  be studied under control led 1 aboratory conditions. Kilogram 
quantities of reference basal ts and secondary mineral s wi 11 be prepared 
and characterized for experimental use. 
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A study of ground-water compositions which result from hydrothermal 
interactions with basalt wi 11  be initiated. These ground waters wi 11 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 
ability 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 a f  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 stabi 1 ity testing of simulated waste forms in a 
basalt-ground-water environment will continue. The reaction products and 
aqueous solutions which result from these experiments wi 11 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 o f  off-sfte hot cell 
facilities for this testing will also begin. 

Canisters and overpack/backf i 11s 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 list of candidate materials will be prepared. The leading 
candidate materials will be tested under conditions similar to those 
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which may be found in a repository. Experiments to measure the 
resistance of various canister materi a1 s 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 radionucl ides, 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, re1 iabi 1 ity, 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 
potent i a1 plugging materi a1 s and pl acement techniques for a repository in 
basalt. The materials will be subjected to a variety of physical and 
chemical tests. Potenti a1 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 wi 11 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 wi 11  a1 low measurements of the permeabi 1 i ty of 
scale model plug-basalts systems. Thc strength of the bond between 
mu1 tiple 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. 



ACTIVITY P r o j e c t  Man agemen t ACCOUNT CODE L50 

OBJECTIVE 

The o b j e c t i v e  o f  P r o j e c t  Management i s  t o  d i r e c t  t he  p lann ing f o r  t h e  
Engineered B a r r i e r s  end f u n c t i o n  and i t s  a c t i v i t i e s ,  t o  prov ide  a u t h o r i t y  
t o  t h e  f u n c t i o n a l  groups t o  perform those a c t i v i t i e s ,  and t o  assure t h a t  
t h e  end func t i on  o b j e c t i v e s  a re  met. 

DESCRIPTION 

T h i s  a c t i v i t y  covers several  tasks which are performed by t h e  Engineered 
B a r r i e r s  Manager w i t h i n  t h e  S c i e n t i f i c  Technologies Department. 

Prepar ing  and ma in ta in ing  the  p lan(s)  t h a t  def ines p r o j e c t  - 
requirements and ob jec t ives ,  e s t a b l i s h i n g  schedules, i d e n t i f y i n g  
resources, and se rv ing  as the  basis  f o r  monitor ing and ana lyz ing  
s ta tus  and performance. 

Prepar ing  and nego l i  a t i  ng w l  t h  f u n c t i o n a l  o rgan iza t ions  work packages 
which de f ine  by  "End Funct ion"  and " A c t i v i t y u  t h e  work t o ' b e  
accomplished by each f u n c t i o n a l  organizat ion,  schedules t h a t  are t o  
be met, and t h e  resources t h a t  are ava i lab le .  

Mon i to r i ng  and eva lua t ing  t h e  work accomplished by each f u n c t i o n a l  
o rgan iza t i on  and d e f i n i n g  c o r r e c t i v e  ac t ions  which are r e q u i r e d  t o  
accompl i sh work package requirements. 

Repor t ing  status,  performance assessment, and c o r r e c t i v e  ac t ions  t o  . . 
t h e  Department Manager, S c i e n t i f i c  Technologies, and BWIP D i r e c t o r  
us ing  standard Execut ive Cont ro l  Meeting formats where feas ib le .  
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ACT1 VITY Multiple Barriers ACCOUNT CODE L51 

OBJECTIVE 

The objective of this activity is to determine the potential chemical 
reactions between empl aced nuclear waste and its' repository environment. 
The reactions of canister materials, ground water, basalt, a1 teration 
minerals, and their effects wi 11  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 surrounding 
environment wi 11 be def i ned and tested. 

DESCRIPTION 

This activity is divided into the following subactivities. 

m Characterization 

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

Emplacement Environment 

The objective of this work is to define the environment of a deeply 
buried repository in basalt under normal operating, backf i 1 led, and 
accident conditions. This information will be used to assess the 
containment of waste radionucl ides within a repository. The 
environmental conditions to be defined include chemi ca1 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 
materi a1 s 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 radionucl i de retention. Individual barriers to migration wi 11 be 
examined for radionuclide retention. Reaction products from 
hydrothermal reactions will be identified and assessed as long-term 
storage sites for radionuclides. 

Barrier Optimization 

The effectiveness of overpack, container, and waste form barriers 
wi 11 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). 



RHO-CD-132 REV 5 

:ACTIVITY Borehole Plugging ACCOUNT CODE b52 . 

The objective of this activity is to develop a borehole plugging system 
for long-term plugging of boreholes in abbasalt.and sedimenta~y geologic 
sequence at the* Hanford Site. This objective includes developing 
materi a1 s, 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 wi 11 be demonstrated at the Hanford +Site. 

0 Laboratory and Material Studies 
I 

Laboratory and Materi a1 Studies will include defining the chernica l 
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 o f  materials for suitable 
plugging. Special materlals and emplacement equipment will be 
developed as needed, where required materials and equipment are not 
available as standard items. 

.m  Specification Preparation 

Specification preparation .wi 1 1  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 
w1 1 1 be prepared. 

0 Demonstration 

The demonstration will include preparation and instrumentation of 
shallow large- and small-diameter boreholes at Hanford to refine the 
standard operati nq procedures and ensure 'that the specifications can 
be achieved. If necessary, plugging of :tunnels up to 20 ,feet in 
di ameter 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  oreh hole Plugging (cont inued) ACCOUNT CODE L52 

The s i z e  range o f  boreholks t o  be plugged may r e q u i r e  development of 
several machines t o  be used t o  p lace the  ma te r ia l  i n  the  borehole and 
assure a q u a l i t y  plug. These machines w i l l  have t o  be instrumented t o  
record  t h e  cond i t i on  o f  the  p lug  du r ing  empl acement because t h e  p l u g  
cannot be inspected a f t e r  completion. The bottom o f  the  borehole w i l l  
probably be dry, w h i l e  the  top  ( t h e  reg ion  on t h e  unconfined a q u i f e r )  of 
t h e  ho le  w i l l  be wet a f t e r  t h e  s t e e l  casing has been removed. Several 
types o f  machines may be developed f o r  use i n  each s i z e  ho le  unless one 
type o f  m a t e r i a l  can be developed which can be guaranteed f o r  l ong  
per iods  o f  time. 
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The NSTF i s  a multipurpose t e s t  f a c i l i t y  fo r  in s i t u  tes t ing  of basalt. 
The t e s t s  t o  be conducted i n  the f a c i l i t y  are designed to: 

1. Assess the f e a s i b i l i t y  of basalt  as a repository medium; . . 

2. Provide the basis of design for  key repository elements;' 

3. Demonstrate placement, storage, and retr ieval  of spent fuel canis ters  
in an underground basalt  environment; 

4. Demonstrate spent fuel monitoring capabi l i ty  in an underground basalt 
environment. 

The NSTF is  to  be located on the west end of Gable Mountain on the 
Hanford S i t e  near Richland, Washington. When completed, the f a c i l i t y  
wi 91 consist  of approximately 3,000 f e e t  .,of underground workings, 
including access tunnels, t e s t  rooms, and! a computer room. The i n i t i a l  

! hase, which i s  t o  conduct the e l ec t r i c  heater tests, i s  scheduled fo r  
e s t  s ta r tup  in FY 1980. The second phase, which i s  fo r  the conduct of 

t e s t s  u t i l i z ing  radioactive materials such as spent fuel and v i t r i f i ed  
waste, i s  scheduled f o r  t e s t  s tar tup in FY 1982. 

Phase I will  require the excavation of approximately 21,000 cubic yards 
of material from the  2 portal areas and the development of approximately 
1,800 f e e t  of underground workings. These will vary i n  s ize  from an 
8-foot-diameter f o r  the east  access tunnel t o  a 23-foot-diameter fo r  the 
accelerated heater t e s t  room. This phase will have a ventilation (or  
fan)  house, located a t  the mouth of the east  portal ,  t o  provide 
vent i la t ion.  The east  tunnel has a s l igh t  downgrade reaching a point 25 
f e e t  below the f loo r  of the Phase I t e s t  room. T h i s  allows emplacement 
of t e s t  instrumentation beneath the t e s t  room floor.  The extensometer 
room was developed t o  provide access t o  t h i s  instrumentation. The 
computer room with provision t o  record and process the information 
collected from the t e s t s  i s  located between the two portal areas. 

Phase I1 will  require the excavation of an additional 25,000 cubic yards 
of material from the portal area and anot,her 1,200 f e e t  of underground 
excavation. This phase will be separated from Phase I by a ser ies  of a i r  
locks and will  have i t s  own ventilation system. Vertical holes from the 
surface to the t e s t  room are used, for  ventilation and power cable access. 

The project i s  divided into nine major ac t iv i t i e s :  

1. Project Management; 

2. Design-Phase I ;  

3 .  Construction-Phase I ;  

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

6. Design-Phase 11; 

7. Construction-Phase 11; 

8. Safety and Environmental Analysis-Phase 11; 

9. Decommissioning-Phase I I. 

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 I1 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 i tems was started and is on 
schedule. 

The Phase I1 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 I1 design. 

The revised Phase I1 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 I1 design effort for the BLT 
is 66 percent complete. 

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

Major Expected Res111ts 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 I1 design for the Phase I1 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 I1 design 
drawings, acceptance test procedures, procurement specification's, and the 
cost report wi 11 be completed during FY 1980. 
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Remote Handling System. Title I1 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 
prel imi nary assembly for testing wi 11 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 completed on May 23, 1980. This construction effort will provide 
the facility and equipment installation to support the electric heater 
tests simulating the effects of nuclear waste emplaced in basalt to 
verify the effects of radiation heating~im a basalt storage medium. 

NSTF Phase I Title I11 Design Services. Title I11 inspection services 
and as-built drawings will be provided in!FY 1980 to ensure compliance 
with the construction documents and to prbduce 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. 

I 

Phase 11 Test and Instrumentation Holes. The test and instrument 
boreholes required for the placement of test instrumentation and 
canisters of .nuclear waste in the Phase I1 portion of the NSTF will be 
completed on July 25, 1980. The acceptance test report and the location 
survey for test boreholes wi 11 be provided on August 29, 1980. 

\ 

Phase I1 Facility Construction. Construction efforts in FY 1980 for the 
Phase I1 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 11 Title I11 Design Services. Inspection services and as-built 
drawinss will be provided for the Phase I1 facilitv and site work to 
ensure-comp l i ance' with the construction documents and to provide as-bui It 
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 F a c i l i t y  Safe ty  Assessment Document. The NSTF design 
documents w i l l  be reviewed and assessed t o .  p rov ide  a s a f e t y  assessment 
document which w i l l  serve as i npu t  f o r  t h e  s a f e t y  and readiness rev iew t o  
ensure a sa fe  and operable f a c i l i t y .  

Cont inuing Sa fe ty  Review. Safe ty  ana lys is  and rev iew o f  t h e  NSTF i n  FY 
1980 w i l l  p rov ide  design rev iew inpu ts  a t  t h e  complet ion o f  t h e  Phase I 1  
f a c i l i t y  design, a t  t h e  complet ion o f  t h e  remote hand l ing  design, and 
unscheduled p e r i o d i c  r e p o r t s  based on ongoing s i t e  v i s i t s  and rev iew of 
a c t i v i t i e s .  
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OBJECTIVE 

The objective of Project Management is to direct the planning for the 
NSTF Design and Construction end function and its activities, provide 
auth~rity 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. 

a 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 
st at us and performance. 

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

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

a Reporting status, performance assessment, and corrective actions to 
the NSTF Program Manager and the BWIP Director, using standard 
Executive Control Meeting formats where feasible. 
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OBJECTIVE 

The objective of this activity is to provide the engineering design 
(Titles I and 11) needed to construct the NSTF. 

DESCRIPTION 

This activity encompasses the design activity (conceptual, Title I, and 
Title 11) for the facility needed to support the electric heater tests 
and to fulfil 1 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 1 ine serving the faci 1 i ty. This required upgrading 
approximately 1.5 miles of existing 13.8-kilovol t (kv) 1 ine 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 venti 1 ation 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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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 I1 I 
inspection) for the facility needed to support the electric heater tests 
and to fulfill DOE requirements. Vitro is to provide the required Title 
I I1 inspection service. The upgrading of the existing 13.8-kv electric 
distribution line was accomplished by the Rockwell Utilities Function. 
The new electric distribution construction (approximately 1.25 miles of 
13.8-kv 1 i ne) and the tunnels and excavations (approximately 1,800 feet 
of underground workings) are to be accomplished under a subcontract 
admi nistered by the J. A. Jones Construc~jon Services Company (JAJ) 
Richland, Washington, and managed by Rockwell. Remaining construct~on is 
to be by JAJ plant forces. 
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OBJECTIVE 

The o b j e c t i v e  o f  t h i s  a c t i v i t y  i s  t o  prov ide  environmental and sa fe ty  
ana lys is  and rev iew f o r  t h e  NSTF-Phase I. 

DESCRIPTION : 

This  a c t i v i t y ' i s  d i v ided  i n t o  t h e  f o l l o w i n g  s u b a c t i v i t i e s .  

Environmental Review 

Review NSTF design documents. and v i s i t  t h e  cons t ruc t i on  s i t e  f o r  
inspect ion  o f  compliance w i t h  environmental assessments. Design 
rev iew inputs  w i l l  be provided on an unscheduled bas is  f o l l o w i n g  
Gable Mountain s i t e  v i s i t s .  

Sa fe ty  Review 

Provide rev iew o f  cons t ruc t i on  s a f e t y  o f  t h e  NSTF s i t e  and prov ide 
rev iew o f  NSTF by  t h e  s a f e t y  rev iew committee f o r  t h e  NSTF. 
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ACTIVITY Decommissioning-Phase I ACCOUNT CODE L64 
- -  . 

OBJECTIVE 

The o b j e c t i v e  o f  t h i s  a c t i v i t y  i s  t o  decommission t h e  Phase I p o r t i o n  o f  
t h e  NSTF and t e s t  opera t ions  a t  t h e  end o f  t h e  scheduled program. 

DESCRIPTION 

The t e s t -  decommissioning w i l l  i nvo l ve  removal of t e s t  hardware and w i r i n g  
and p r o t e c t i v e  cover ing  of t e s t  holes. 

* 
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ACTIVITY Design-Phase I 1  ACCOUNT CODE L65 

OBJECTIVE 

The ob jec t i ve  o f  t h i s  a c t i v i t y  i s  t o  provide the engineering design 
( T i t l e s  I and 11) needed t o  construct  the  po r t i on  o f  t he  NSTF. ' 

DESCRIPTION 

This a c t i v i t y  encompasses the design (conceptual, T i t l e  I, and T i t l e  11) 
f o r  the f a c i l i t y  and remote handl ing system needed t o  support t he  spent 
f u e l  t e s t  and t o  f u l f i l l  DOE requirements. Design o f  the tunnels and 
excavations was accomplished w i t h i n  Rockwell by the  Basa l t  Engineering 
Uni t .  This represented approximately 1,200 f e e t  o f  underground workings 
and 25,000 cubic yards o f  sur face excavation a t  the  tunnel mouth. V i t r o  
i s  responsib le f o r  the remaining po r t i on  o f  the f a c i l i t y  design which 
includes the  v e n t i l a t i o n  system, the  underground e l e c t r i c  systems, the  
safeguards and secu r i t y  systems, and the s i t e  work. Atomics 
In te rna t iona l ,  Canoga Park, Ca l i fo rn ia ,  i s  responsib le f o r  conceptual 
design and T i t l e  I design o f  the remote handl ing system. T i t l e  I 1  design 
w i l l  be performed by Rockwell. 
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ACTIVITY Construction-Phase I1 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. 

DESCR IPTION 

This activity encompasses the construction activity (including Title I1 I 
inspection) 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 I11 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 Environment a1 ~ n a l y s  i s-phase. I I ACCOUNT CODE L67 

OBJECTIVE 

The o b j e c t i v e  o f  t h i s  a c t i v i t y  i s  t o  prov ide  the  environmental and sa fe ty  
ana lys is  and review, and t h e  s a f e t y  assessment document f o r  t h e  
NSTF-Phase I I. 

DESCRIPTION 

Th is  a c t i v i t y  i s  d i v ided  i n t o  t h e  f o l l o w i n g  s u b a c t i v i t i e s .  

Environment a1 Review 

Provides f o r  t he  analysis, data c o l l e c t i o n ,  and r e p o r t  p repara t ion  o f  
t h e  needed environmental assessments f o r  t h e  NSTF-Phase 11. Design 
rev iew inputs  w i l l  be provided a t  t he  complet ion o f  t h e  remote. 
hand l ing  system design and on an unscheduled bas is  f o l l o w i n g  Gab1.e 
Mountain: s i t e  v i s i t s .  

0 Safe ty  Review 

Provides rev iew of NSTF-Phase I 1  and rev iew o f  t h e  NSTF-Phase I 1  
design and c r i t e r i a  by  t h e  s a f e t y  rev iew committee. A sa fe ty  
assessment document w i l l  be provided and w i l l  serve as i n p u t  t o  the  
s a f e t y  and readiness rev iew which w i l l  be performed t o  ensure a safe 
and operable f a c i l i t y .  Design rev iew inputs  w i l l  be provided a t  t he  
complet ion o f  t h e  Phase 11- f a c i l i t y  design, a t  t h e  complet ion of t h e  
remote hand l ing  designs; and on an unscheduled bas is  f o l l o w i n g  s i t e  
v i s i t s  and reviews o f  a c t i v i t i e s .  
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ACT I V ITY Decommissioning-Phase I 1  ACCOUNT CODE L68 

OBJECTIVE 

The o b j e c t i v e  o f  t h i s  a c t i v i t y  i s  t o  decommission t h e  Phase 11 p o r t i o n  o f  
t h e  NSTF and t e s t  opera t ions  a t  t h e  end o f  t h e  scheduled program. 

DESCR IPTION 

Decommissioning w i l l  be accomplished i n  two phas.es: 

Spent Fuel  Test Phase; 

e F a c i l i t y  Phase. 

The t e s t  decommissioning w i l l  i nvo l ve  removal o f  t e s t  hardware and w i r i n g  
and p r o t e c t i v e  cover ing  o f  t e s t  holes. F a c i l i t y  decommissioning w i l l  
i n v o l v e  removal o f  f a c i l i t y  f i t t i n g s  and r e s t o r a t i o n  o f  t h e  s i t e  t o  an 
env i ronmenta l ly  acceptable cond i t ion .  A1 1 r a d i o a c t i v e  ma te r i  a1 w i  11 be 
removed f rom the  NSTF upon decommissioning. 
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0 .  

.This end function involves the planning, design, fabrication, and 
installation of test articl-es 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; 

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

The Project Management activity is concerned with control 1 ing costs and 
schedules and providing technical management of a1 1 engineering testing. 
Specific work includes preparation of schedules, work packages, and 
overall guidance of other functional activities. 

~hermal and mechanical properti es of basalt are determined by 1 aboratory 
testing of basalt cores. The data generated will be used as input for 
analysis and modeling of subsurface designs and experiments. Other 
special studies wi 11 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 1 i near expansion. From these 
data, basalt physical properties wi 11  be calculated and used as an input 
for assessing the feasibi 1 ity 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, wi 11 consist of a series. of short-term tests designed 
to measure specific rock mass properties under control 1 ed conditions. 

The Phase I1 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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Engineering Testing - L7 (continued) 

t ransfer  cask, moved to  a t e s t  area, stored, removed following completion 
of the t e s t ,  and returned t o  an o f f s i t e  storage locatio?. A second t e s t  
using v i t r i f i e d  waste will a lso be conducted. 

Both the Phase I and Phase I1 t e s t s  will be operated t o  obtain data fo r  
licensing prior t o  s t a r t  of repository operation. Following completion 
of the t e s t s ,  the equipment will  be removed and the f a c i l i t y  will  be . 
decommissioned. 

Major Accomplishments i n  FY 1979 

Design of the Full-Scale Heater Test #1 was completed. Procurem~nt for 
the  t e s t  was completed. Test plans fo r  both the heater t e s t  (Phase I )  
and the nuclear t e s t  (Phase 11) were completed. Rnck t es t ing  of cores 
will  be completed using core from holes already dr i l led .  

Major Expected Results i n  FY 1980 

Work will  be conducted as follows. 

Rock Testing. The current plan i s  t o  t e s t  a to ta l  of approximately 50 
f e e t  of core samples from the  NSTF instrument holes ( t e s t  cores t o  be 
selected by Rockwell). This e f for t  will include the following. 

Inspecting and logging cores supplied ( t o  include a description of 
observable core mineralogy, rock fabric ,  and geologic f 11 1 ings). 

The followfng tes t ing  will  be conducted:, 

Uni axi a1 compressive strength; 

Brazill ian t ens i l e  strength; 

Trfaxjal compressive strength on in tac t  and jointed samples a t  3 
confining pressures (500, 1,000, and 2,000 pnunds per square 
inch); 

Modulus of rupture; 

S t a t i c  e l  a s t i c  properties (Young's modulus, Poisson's r a t io ,  
cohesion, internal angle of f r i c t fon ) ;  

Density (bulk and grain);  

Porosity; 

Thermal expansion i n  the 20- t o  300-degree Centigrade ( O U )  range'; 

Thermal conductivity i n  the 20- t o  300-O C range; 

b 
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Specific Heat (20- to 300-"C range); 

Thermal diffusi vi ty. 

Heaters and Control 1 ers. Efforts of Rockwell and subcontractor personnel 
will be directed to the fo'llowing tasks. 

@ 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 
materi a1 , 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 instal 1 ation. 

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, B1oc.k ~ e s t  2, and Accelerated Room Test, 
and provides for conducting the Goodman Jack Tests and overcoring tests. 

e Full-Scale Heater Test #2 rock instrumentati.on 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 materi a1 s; assembly and delivery of the instruments to 
the NSTF. 

Block Test 2 rock instrumentation includes: design of instrument 
assemblies; preparation of test procedures; procurement of sensors 
'and associated materi als and start of assembly. 
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Engineering Testing - L7 (continued) 

a Accelerated Room Test rock instrumentation includes: design of 
instrument assemblies; preparation of test procedures; procurement of 
sensors and associated materi a1 s; assembly and del ivery of the 
instruments to the NSTF. 

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

a 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. 

a Complete development of data acqui si fl on SyStei software and hardware 
for Full-Scale Heater T P C ~ S  #1 and #2. 

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

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

a 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 resulting from heating and 
testing can be e a s i l y  identified to a1 low comparison of the NSTF geologic 
conditions w i t h  the conditions that prevail at the site selected. for a 
full-scale reposltory. 

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. 

Instal 1 at ion. The equipment to be instal led 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, mi scell aneous 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 11. Work on rock instrumentation, test design support, and spent 
fuel acquisition will be carried on in support of the Phase I1 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 I 1  heating and testing 
can easily be identified and to allow comparqson of the NSTF geologic 
conditions with the conditions that prevail at the site selected for a 
f ul 1-scale repository. 

Rockwell geologists will map the entry tunnels and the Phase I1 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. 



VITY FProject +Management ~ .-. - - ;AC cou NT 

*OBJECTIVE 

-The .obj'ectei ve (of fProj'ect :Management 'is :to ' d i r e i t  :the lplhann'ing *for "tkie 
IEngi neer'i ng -Testai ng 'en?! 'f unct-ion -and f i t s  :actmi i i ' t ' ies,  !to ^provide cau'thor;'i ty 
:to :the <f unct'i onal [groups ;to [pekform ?those cacti v'irtmi es, ;and t t o  rassur-e !th-at 
:the *end ':f unct-ion cobj'ect'i ves care ,"miit,. 

'DESCRIPTION 

'Th i  s ac t i ,v ' i ty  .covers !several {tasks dh' i  t h  Tare :pe~?:'frmea !by tiKe @n$iiige$i Kg 
Test'i ng Manager.. 

, 
L I 

'P.repari ng ;and imai nta'i n'i ng :the ~ p l  ai("s') ' that Qef- i  nes  project 
requirements (and ~ob3ect'ivess, @stab'l'i sh'ing "s-chedul'es, 'i'dent i f $ i n g  
resources, ;and 'serv i  ng :as %he fbas'i-s . for ~mon'i tor:i ng fand aiial j iz ing 
:Status and 'performance. F I ,,. 

a Prepar'i ng rand inegot;i:atsi ng yw'i t h  ~furidt'i.ona3 (0rtjan.i zat'i'ofis :wi+k ip,Bldk'~cjeP 
whi ch define by "!End ifundt:iori" 'l!~&:i v;'.tj" 'fh& jqo$k 
accompl i shed 'by each '%unct? on,aJ cor:jandz.it'ibn, :s-che&J"l es 'fh:,t Tape 'tb 
be met, ,and the  .resources :that ;are tavai l.a61Fe. 

a Moni tor ing and leva;l ua t ing  the work ~accompl'i~shed ;by 'each ' functional 
organizat ion #and def in ing co r rec t i ve  ac'tjons which :are requ i red 'to 
accompl i sh work ,package requ i  remetits. : 

a Report ing status, perPormance assessment, and fcor rect ive  ;a^ct30n3 ' to 
the NSTF Program Manager and t'he BWIP D i r e c t d r ' s  ' o f f i k e  'using 
standard Executive Control  Meeting 'formats'where feas ib le .  
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ACTIVITY Engineering Studies ACCOUNT CODE L71 

OBJECTIVE 

.The objective of t h i s  ac t iv i ty  i s  t o  provide rock' tes t ing  (laboratory 
test ing of basalt cores and rock samples from the  NSTF t e s t  and 
instrument holes and caverns), consulting services fo r  rock mechanics, 
and special studies as required. 

DESCRIPTION 

Thermal and mechanical properties of basalt are determined by laboratory 
test ing of basalt cores and the measurement of the i n  s i t u  s t a t e  of 
s t r e s s  a t  designated locations by hydraulic f ractur ing in a borehole. 
Prior t o  tes t ing ,  a l l  basalt cores will be described and examined f o r  
mineralogy, rock fabric ,  and a l l  geologic discontinuities.  Cores from 
boreholes will be retained fo r  future verification. 

The data acquired in t h i s  ac t iv i ty  will be used for  comparison w i t h  
existing rock property data t o  establish a data base f o r  Columbia Plat-eau 
basalt properties. The data generated will be used as input fo r  analysis 
of modeling of subsurface designs and experiments. 

Expert consultation will be provided by a mine consultant firm t o  a s s i s t  
in review of documents prepared as part of the project by other 
subcontractors, review of mining techniques u t i l ized  in the NSTF and 
other experiments,. preparation of cost and schedule estimates f o r  various 
construction ac t iv i t i e s ,  recrui t ing of personnel experienced i n  rock 
mechani cs,  and underground mining and mine system designs. 

Advanced rock tes t ing  will be required fo r  t e s t  holes fo r  the Phase I and 
Phase I1 t e s t s  and fo r  repository s i t e  selection. 
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ACT I V ITY Phase I ACCOUNT CODE L72 

OBJECTIVE 

The o b j e c t i v e  o f  t h i s  a c t i v i t y  i s  t o  conduct thermal and mechanical t e s t s  
i n  b a s a l t  which w i l l  p rov ide  r e p o s i t o r y  design data. Th is  o b j e c t i v e  
inc ludes:  

a D e f i n i n g  the  thermal r e l a t e d  phys ica l  p r o p e r t i e s  o f  b a s a l t  u t i l i z i n g  
heater  s imu la t i on  t e s t s  corresponding t o  p o t e n t i a l  waste storage 
concepts; 

a D e f i n i n g  the  e f f e c t s  o f  f r a c t u r e s  and d i s c o n t i n u i t i e s  i n  t h e  heated 
regime; 

e Obta in ing  f i e l d  data  t o  corroborate and v a l i d a t e  p red ic ted  hea t ing  
e f f e c t s  t o  a s s i s t  i n  r e p o s i t o r y  design. 

UESCK IP  I ION 

The Phase I a c t i v i t y  i s  d i v i d e d  i n t o  t h e  f o l l o w i n g  s u b a c t i v i t i e s .  

8 Heaters and C o n t r o l l e r s  

Th is  s u b a c t i v i t y  provides f o r  t h e  design, procurement, f a b r i c a t i o n ,  
t e s t i n g ,  and c a l i b r a t i o n  o f  t he  heaters and c o n t r o l l e r s  r e q u i r e d  f o r  
t h e  Phase I t e s t  sequences. 

Rock Ins t rumenta t ion  

Th is  s u b a c t i v i t y  provides f o r  t he  design, procurement, f a b r i c a t i o n ,  
t e s t i n g ,  c a l i b r a t i o n ,  and i n s t a l l a t i o n  support f o r  t h e  t e s t  
ins t rumenta t ion  r e q u i r e d  t o  acquire data on t h e  rock  c h a r a c t e r i s t i c  
changes dur ing  t h e  heater  tes ts .  

a U a t a A c q u i s i t i o n  System 

Th is  s u b a c t i v i t y  provides f o r  t he  design, procurement, f a b r i c a t i o n ,  
t e s t i n g ,  and c a l i b r a t i o n  o f  t he  data a c q u i s i t i o n  and computer 
hardware, and f o r  t h e  prepara t ion  o f  t he  programming (sof tware)  
r e q u i r e d  t o  c o n t r o l  t h e  system. 'I h i s  system w i  l'l acquire data f rom 
t h e  rock  inst rumentat ion,  process t h e  d a t a  t o  c o r r e c t  f o r  thermal 
e f f e c t s  and convert  t o  engineer ing un i t s ,  and prov ide record ing and 
v i s u a l  outputs f o r  t e s t  c o n t r o l  and data analys is .  

e S i t e  Charac ter tza t ion  

Th is  subac t i v i  t y  prov ides  f o r  t h e  geophysical, hydrologic,  and 
geo log ic  i npu t  fo r  complete cha rac te r i za t i on  o f  t h e  t e s t  area both  
before  and a f t e r  t h e  heater  tes ts .  
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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 pl acement/arrangement/locat ion det ai 1 s. Methods of col lect ion, 
' analysis, and presentation will be detailed. Consultation support 

will be provided as required. Safety and readiness review will be 
conducted. 

0 Equipment Installation 

This subactivity provides for the instal 1 ation 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 I1 ACCOUNT CODE L73 

OBJECTIVE 

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

DESCRIPTION 

The Phase I1 activity is divided into the following subactivities. 

0 Heaters and Controllers 

This subactivi ty provides for the design, procurement, assembly, 
t es t i ng ,  and calibration of the heaters and controllers to be used ' in 
spent fuel testing. 

/\ ' 4  

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. 

e 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 test 
port i on of the f aci 1 i ty 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 wi 11 be detai led. Consultation support 
will be provided as required. Safety and readiness review will be 
provided, 

Equipment Installation 

This subacti vi ty provides for the instal 1 ation 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. 
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ACTIVITY Phase I I (cont inued) ACCOUNT CODE L73 

a Operat ion 

Phase I I operat ions w i  11 cons is t  o f  per forming t e s t s  us ing  cani  s te red  
spent nuclear  f u e l .  Two s i n g l e  can is te r  t e s t s  are p r e s e n t l y  

5 planned. Operations du r ing  Phase I 1  t e s t i n g  w i l l  a l so  i nc lude  
load ing waste t o  be stored, ob ta in ing  data du r ing  t h e  t e s t  phase, and 
removing the  nuclear  waste p r i o r  t o  f a c i l i t y  decommissioning. 

a Spent Fuel Preparat ion 

Th is  subact i  v i t y  provides f o r  t h e  can is tered spent nuclear  fue l  
acqu is i t i on ,  gener ic  f u e l  c a n i s t e r  m o d i f i c a t i o n  f o r  use a t  t h e  NSTF, 
can is te r  f a b r i c a t i o n ,  f u e l  cha rac te r i za t i on  a t  B a t t e l  le-Col  umbus 
Laborator ies,  f u e l  encapsulat ion a t  t h e  Engine Maintenance and 
Disassembly (EMAD) f a c i l i t y ,  and t h e  var ious phases of f ue l  
t ranspor ta t i on .  
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REPOSITORY STUDIES - L8 

Th is  a c t i v i t y  i nvo lves  t h e  design of a  nuclear  waste r e p o s i t o r y  i n  
basa l t .  Preconceptual design, func t iona l  design c r i t e r i a ,  and conceptual 
design e s t a b l i s h i n g  bas ic  parameters were prepared p r i o r  t o  t h e  s t a r t  of 
conceptual design a c t i v i t i e s .  Conceptual design o f  t h e  r e p o s i t o r y  w i  11 
be conducted by an A/E. 

The program i s  d i v i d e d  i n t o  seven a c t i v i t i e s :  

1. P r o j e c t  Management; 

2. Engi n e e r i  ng Support; 

3. Repos i to ry  Design; 

4. Long-Lead Procurement Support; 

5. c o n s t r u c t i o n  Md~iagev (CM) Select  i o n  '$upport; 

6. Cur ls l r -uc l io~l ;  

" 7. S i t e - S p e c i f i c  Tests. 

Each o f  these a c t i v i t i e s  i s  f u r t h e r  d i v ided  I n t o  s u b a c t i v i t i e s  as noted 
i n  F igu re  4.1. 

The Program Management a c t i v i t y  i s  concerned w i t h  c o n t r o l  1  i n g  costs and 
schedules and p r o v i d i n g  t e c h n i c a l  management o f  t h e  Reposi tory Studies 
func t i on ,  s p e c i f i c a l l y  i n  prepar ing  schedules, work packages, and o v e r a l l  
guidance o f  t h e  o the r  f u n c t i o n a l  a c t i v i t i e s .  

An A/E t o  prov ide  design and engineer ing serv ices  was se lec ted by a  DOE 
A/E eva lua t ion  board and source-select ion o f f i c i a l s  w i t h  Rockwell 
personnel a c t i n g  as t e c h n i c a l  advisors. The i n i t i a l  ptidses of the 
r e p o s i t o r y  design w4 11 be t h e  clevelopiiieiit 0.P the conceptual desiyn, arid 
t h e  establ ishment o f  a  r e p o s i t o r y  cost  estimate. I f  f e a s i b i l i t y  i s  
es tab l i shed  and a  dec is ion  i s  made by  t h e  Federal Government t o  proceed, 
T i t l e  I design w i l l  be i n i t i a t e d .  Th is  w i l l  r e q u i r e  prepara t ion  o f  a  
budget request,  "Schedule 44," f o r  Congressional l i n e  i t em fund ing f o r  a  
c o n s t r u c t i o n  p ro jec t .  

I n  FY 1979, t h e  preconceptual design study was prepared and t h e  
func t i ona l  design c r 4 t e r I a  were issued. l hese design c r l t e r i a  w i l l  
govern t h e  conceptual design t o  be done by t h e  A/E (Ka iser  Engineers/ 
Parsons Br inckerhof f  Quade & Douglas, Inc. ). The A/E i s  d i r e c t l y  
cont rac ted by DOE. 

Major Expected Resu l ts  i n  F Y  1980 

We w i l l  i n i t i a t e  and per form conceptual design o f  a  r e p o s i t o r y  i n  b a s a l t  
f o r  t h e  storage and d isposal  o f  nuclear  waste and spent f u e l .  Conceptual 
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Repository Studies (continued) 

design wi 1 1  start during October 1979 and wi 1 1  be completed by September 
1981. Conceptual design work wi 1 1  be performed by an A/E under Rockwell 
technical guidance. 

Repository f aci 1 i ty requirements include surf ace receiving and inspection 
facilities, shafts and tunnels providing access to the underground 
repository, underground facilities for storage of radioactive waste, 
equipment for remote hand1 ing and transporting of radioactive waste, and 
support systems. 

The A/E wi 1 1  perform conceptual design work for the repository consisting 
initi a1 ly 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 wi 1 1  then 
proceed with the engineering studies and conceptual design including the 
following items: 

Work pl an and supporting documents for performance of conceptual 
design; 

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

e Preliminary schedule and cost estimate for Titles I, 11, I 1 1  design 
and engineering, and f aci 1 i ty construction and acceptance; 

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

During FY 1980, a1 1 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 P r o j e c t  Management ACCOUNT CODE L80 

OBJECTIVE 

The o b j e c t i v e  o f  P r o j e c t  Management i s  t o  d i r e c t  t h e  p lann ing f o r  t he  
Repos i to ry  Studies end f u n c t i o n  and i t s  a c t i v i t i e s ,  t o  prov ide  a u t h o r i t y  
t o  t h e  f u n c t i o n a l  groups t o  perform those a c t i v i t i e s ,  and t o  assure t h a t  
t h e  end f u n c t i o n  o b j e c t i v e s  a re  met. 

DESCRIPTION 

T h i s  a c t i v i t y  covers several  tasks which are performed by the  Repos i to ry  
Stud ies  Manager. 

Prepar ing  and m a i n t a i n i n g  t h e  p lan(s)  t h a t  defines p r o j e c t  
requirements and ob jec t i ves ,  e s t a b l i s h i n g  schedules, i d e n t i f y i n g  
resources, and s e r v i n g  as t h e  bas is  f o r  mon i to r i ng  and analyzing'  
s t  atus and performance. 

. . 

P repar ing  and nego t i  a t  i ng w i t h  ' t h e  A/E and suppor t ing  organ iza t ions  
t h e  work t o  be accomplished by each organ iza t ion ,  schedules t h a t  a re  
t o  be met, and t h e  resources t h a t  are ava i lab le .  

e Mon i to r ing  and eva lua t ing  t h e  work accomplished b y  each o rgan iza t i on  
and d e f i n i n g  c o r r e c t i v e  ac t ions  which are r e q u i r e d  t o  accomplish work 
package requirements. 

a Repor t i ng  status,  performance assessment, and c o r r e c t i v e  ac t ions  t o  
t h e  BWIP D i r e c t o r ' s  o f f i c e  us ing standard Executive Cont ro l  Meeting 
formats where f e a s i b l e .  
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ACTIVITY Engineering Support ACCOUNT CODE L81 

OBJECTIVE 

The o b j e c t i v e  o f  t h i s  a c t i v i t y  i s  t o  support t h e  e f f o r t s  of t h e  DOE A/E 
eva lua t ion  board i n  s e l e c t i n g  a  q u a l i f i e d  A/E f o r  t h e  design o f  t h e  
nuclear  waste r e p o s i t o r y  i n  basa l t  and t o  develop f u n c t i o n a l  design 
c r i t e r i a  and preconceptual design in fo rmat ion  t h a t  t h e  A/E can use as t h e  
bas is  f o r  conceptual design. 

DESCRIPTION 

Th is  a c t i v i t y  i s  d i v ided  i n t o  t h e  f o l l o w i n g  s u b a c t i v i t i e s .  

a Funct iona l  Design C r i t e r i a  

The f u n c t i o n a l  design c r i t e r i a  f o r  t h e  r e p o s i t o r y  w i l l  be developed 
as a  product o f  preconceptual design. DurSng t h i s  phase of design, 
f low diagrams, t rade  studies, s a f e t y  c r i t e r i a ,  cos t  estimates, 
schedule d e t a i l s ,  equipment l i s t s ,  and layou t  drawings w i l l  be 
prepared t o  f u r t h e r  de f i ne  t h e  r e p o s i t o r y  p r i o r  t o  s t a r t  of t h e  
conceptual design by an A/E. 

The system design d e s c r i p t i o n  and cos t  ,est imates w i l l  be p repared l i o r  
each o f  t h e  major r e p o s i t o r y  subd iv is ions  as fo l lows:  

Sur f  ace f ac i  1  i t i  es design i n c l  udes a1 1  major bu i  1 dings, support 
s t ruc tures ,  s i t e  u t i l i t i e s ,  and serv ices  r e q u i r e d  t o  support t h e  
repos i to ry ;  

System design inc ludes mine v e n t i l a t i o n / c o o l  ing, e l e c t r i c a l ,  
comunica t ions ,  inst rumentat jon,  r a d i a t i o n  moni tor ing,  secu r i t y ,  
f i l t r a t i o n ,  and water disposal;  

Shaf ts  and keadframes cons is t  of man/materi a l s  shafts, t h e  
cons t ruc t i on  and v e n t i l a t i o n  shaft, r a d i o a c t i v e  waste shaft, and 
emergency escape; 

Waste hand1 i n g  design inc ludes a1 1  t ranspor t ,  h o t  c e l l  and 
shaft /surface/subsurface remote handling,equipment, i n c l u d i n g  
b r idge  cranes, manipul ators,  conveyors, monorai l s, and h o i s t  
operat ions; 

Subsurface designs i nc lude  the main and subhaulage ways, 
d isposal  areas, maintenance areas, r e c e i  \r ing shaf t  s ta t i ons ,  
s h i e l d i n g  a t  r a d i o a c t i v e  waste areas, sumps, and c a n i s t e r  holes. 

e A/E Se lec t i on  Support 

. I n  order  t o  support t he  e f fo r t s  of t h e  A/E eva lua t ion  board, t h e  
f o l l o w i n g  e f f o r t s  w i  11 be requ i red :  
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ACTIVITY Engineer i ng Support (cont  i nued) ACCOUNT CODE L81 

Prov ide t e c h n i c a l  assis tance as requested by  DOE; 

Support p repara t i on  of a wr i te -up f o r  t he  Commerce Business 
Da i l y ;  

Support d iscusssions w i t h  A/Es t o  c l a r i f y  techn ica l  aspects of 
t h e  request  f o r  proposal ; 

P a r t i c i p a t e  i n  board d iscussions w i t h  candidate A/Es f o r  f u r t h e r  
e v a l u a t i o n  o f  qua1 i f  i ca t i ons ;  

Technical  l y  support con t rac t  negot i  a t  ions and reso lve  any 
misconceptions; 

Prov ide necessary documentation fo r  s t a r t  of e f f o r t s  by  t h e  A/E 
arid r e v i s e  work statement t o  r e f l e c t  any negot ia ted agreements 
w i t h  t h e  A/E. ' 

Meteoro log ica l  s t a t i o n  data w i  l l be gathered t o  support p repara t ion  
of t h e  environmental r e p o r t  by P a c i f i c  Northwest Laboratory 
Meteorologic Center. 
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ACT I V ITY Reposi tory Design ACCOUNT CODE L82 

OBJECTIVE 

The ob jec t i ves  o f  t h i s  a c t i v i t y  are t o  d i r e c t ,  mon i to r  progress, audi t ,  
review, and r e p o r t  work performed by  t h e  A/E so t h a t  t h e  r e p o s i t o r y  
conceptual, T i t l e s  I and I 1  design, and T i t l e  I11 inspec t ion  are i n  
accordance w i t h  t h e  approved design c r  i t e r  i a. 

DESCRIPTION 

Repos i to ry  design w i l l  i nc lude  t h e  f o l l o w i n g  s u b a c t i v i t i e s .  

Technical management, i n c l u d i n g  a l l  t h e  c o n t r o l  systems f o r  
mon i to r i ng  performance w i t h i n  t h i s  a c t i v i t y .  

e Systems design, i n c l u d i n g  v e n t i  1  a t  ion/cool  ing,  u t  i 1 i t  ies ,  
communication, mon i to r i ng  and con t ro l ,  f i r e  pro tec t ion ,  mine water 
con t ro l ,  and secu r i t y .  

e Remote hand l ing  design, i n c l u d i n g  manipulators, cranes, t ranspor ters ,  
and inspect ion  equipment. Remote hand l ing  equipment i s  r e q u i r e d  f o r  
s u r f  ace and subsurface operat ions. 

@ Surface f a c i l i t i e s  desfgn, i n c l u d i n g  waste handl ing bu i l d ings ,  
maintenance' shops, h o i s t  areas, warehouses, and c e n t r a l  c o n t r o l  
bu i l d ing .  

9 Subsurf ace f ac i  1 i t i e s  design, i n c l u d i n g  emergency, m a t e r i a l  storage, 
warehouse, o f f i c e ,  and waste storage areas. 

e Repos i to ry  shaft-s design c o n s i s t i n g  o f  waste, v e n t i l a t i o n ,  escape, 
man/materi a1 , ..and remote hand1 ing. 

0 

To complete t h i s  work, t h e  f o l l o w i n g  tasks w i ' l l  be performed. 

e Work statements w i l l  be w r i t t e n .  

e Contract  d i r e c t i o n  w i l l  be implemented regard ing  responsi  b i  1  i t i e s  and 
a u t h o r i t i e s ,  

An in te r face  c o n t r o l  system w i l l  be es tab l i shed  and maintained. 

e A change c o n t r o l  system w i l l  be es tab l ished and maintained. 

Quar te r l y  cost  est imate and schedule reviews w i l l  be conducted. 

e Monthly and q u a r t e r l y  reviews w i  11 be prepared and d i s t r i b u t e d .  

P a r t i c i p a t i o n  i n  design reviews w i l l  be assured. 

0 T i t l e  I and T i t l e  I 1  design w i  11 be approved when completed. 
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ACTIVITY Reposi tory Design (continued) ACCOUNT CODE L82.  

Construct ion inspect ion w i  11 be conducted and compliance w i t h  t he  
approved desi gn w i  1 1 be monitored. 

a L ia ison  w i t h  DOE w i l l  be provided. 

These tasks w i l l  be cont inuously performed dur ing the construct ion phases. 



RHO-CD-132 REV 5 

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 a 

activity includes the long-lead procurement planning, the technical 9 

management of the organization assembl ing the bid package, placing the 
purchase order, the expediting, receiving, inspecting, and accepting 
long-lead equipment. Long-lead procurement includes: 

e Canister transporters; 

a Hot-cell-type manipulators and cranes; 

@ Shaft 1 iner/casing; 

a Decontami nation equipment; 

a Overpack equipment; 

a Remote handling equipment; 

Special mining equipment and other equipment to be identified during 
the conceptual and Title 1 design phas,es. 



ACTIVITY Const ruc t ion  Manager SeTection Support ACCOUNT CQDP L8A 

OBJECTIVE 

The o b j e c t i v e  of t h i s  a c t i v i t y  i s  t o  support t h e  e f f o r t s  of the' DOE 
Cons t ruc t i on  Manager Select ion,  Board i n  s e l e c t i n g  a q u a l i f i e d  CM f ~ r  t h e  
c o n s t r u c t i o n  o f  a  b a s a l t  waste reposit,ory. 

DESCRIPTION: 

I n  order  t o  support t h e  e f f o r t s  o f  t he  CM Sel 'ect ioa Board,, t h e  fd:ljlowing 
e f f o r t s  w i l l  be requ i red :  

a Prov ide techn ica l  assistance- t o  t h e  board; 

A i d  i n  prepar ing  a  wr i t e -up  f o r  t h e  Commerce Business Da i l y ;  

a Support d iscussions w i l l  be h e l d  as necessary w i t h  CMs t o  c l a r i f y  
t e c h n i c a l  aspects o f  t h e  request  f o r '  proposal; 

P a r t i c i p a t e  i n  d iscussions w i t h  candidate CMs f o r  f u r t h e r  eva1,uation 
o f  qua1 i f  i ca t i ons ;  

e Technical  l y  support c o n t r a c t  negot i  a t ions  and reso lve  any 
mi sconcept ions; q 

P rov ide  necessary documentation f o r  s t a r t  o f  e f f o r t  by CM and r e v i s e  
work statement t o  r e f l e c t  any negot ia ted agreements w i t h  t h e  CM. 
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ACT1 V ITY Construction ACCOUNT CODE L85 

06 JECTIVE 

The objecti,ves of t h i s  ac t iv i ty  are t o  direct ,  monitor progress, audit ,  
review, and report work performed by the construction manager so tha t  the  
repository i s  constructed i n  accordance wi th ' the  approved design. 

DESCRIPTION 

The construction technical management w i  11 oversee construction of the 
following portions of the repository. 

a Systems, including ventilation/cooling, u t i l i t i e s ,  communication, 
monitoring and control,  f i r e  protection, mine water control,  and 
security. 

Q Surface and subsurface faci  1 i t i e s ,  including waste handl i n g  
buildings, maintenance shops, hoist  areas, warehouses, central  
control buildings, emergency, material storage, warehouse, off ice,  
and waste storage areas. 

e Remote handl i n g ,  including cranes, transporters,  and manipulators. 

a Repository shafts ,  including vent i 1 ation 'and escape, man/materi a1 , 
and remote handl ing .  

Technical management will perform the following tasks. 

a Assure contract direction i s  c lear ly understood fo r  responsi b i  1 i t i e s  
and authorit ies.  

a Establish and maintain an interface controi system. 

e Establish and maintain a change control system. 

. Provide procurement services and/or review procurement actions. 

r Conduct quarterly cost estimate and schedule reviews. 

a Prepare.and d is t r ibute  .monthly and quarterly reports. 

a Part ic ipate  i n  f ina l  inspection and tes t ing  and accept complete 
f a c i l i t i e s  fo r  operation. 

@ Assure completion of as-built.  drawings and qual i ty  records. 

e Provide l ia ison with DOE. 
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ACT I V ITY s i t e s p e c i f  i c  Tests ACCOUNT CODE L86 

OBJECTIVE 

The o b j e c t i v e  o f  S i t e - S p e c i f i c  Tests i s  t o  v e r i f y  t h a t  t h e  p r o p e r t i e s  o f  
b a s a l t  a t  t h e  s p e c i f i c  r e p o s i t o r y  s i t e  are comparable t o  those obta ined 
a t  t h e  NSTF. 

DESCRIPTION 

Once a  s i t e  i s  se lec ted and an SCR t r a n s m i t t e d  t o  t h e  NRC, a d d i t i o n a l  
s i t e - s p e c i f i c  t e s t s  may be determined t o  be des i rab le .  These t e s t s  would 
serve t o  c l e a r l y  d e f i n e  t h e  envelope of s i t e - s p e c i f i c  underground 
p r o p e r t i e s  t h a t  can not  be obta ined f rom t h e  sur face o r  through t h e  use 
o f  d r i l l  holes. 

Poss ib le  o b j e c t i v e s  would be to :  

m V e r i f y  t h a t  a  l a r g e  diameter shaft  can be economical ly d r i l l e d  i n  
Columbia R i v e r  Basa l t  u t i l i z i n g  e x i s t i n g  technology. 

a Prov ide access f o r  measuring i n  s i t u  v e r t i c a l  and h o r i z o n t a l  stresses. 

a Prov ide d i r e c t  access t o  t h e  host  rock  f o r  development and eva lua t ion  
o f  remote sensing geophysical techniques. 

Prov ide an access f o r  i n  s i t u  v e r i f i c a t i o n  f o r  a  boreho le  p lugging 
demonstrat i  on. 

Prov ide access f o r  determining i n  s i t u  v e r t i c a l  permeabi 1  i t i e s  w i t h i n  
t h e  host  rock.  

Demonstrate our a b i l i t y  t o  i s o l a t e  aqu i fe rs  from each o ther  and f rom 
t h e  s h a f t  by use o f  i nspec t ion  por ts .  

Evaluate the  degree and t ype  of f rac t .u r i r~y  iriduced by d r i l l i n g  o f  t h e  
s h a f t  f o r  design o f  borehole p lugg ing seals. 

V e r i f y  t h e  degree of f r a c t u r i n g  i n  the  host  rock. 

Obtain ground-water samples d i r e c t l y  f rom i n d i v i d u a l  aqu i fe rs  whlch 
are  more rep resen ta t i ve  than sampl es obta ined f rom small  d i  m e t e r  
holes. 

V e r i f y  t h e  three-dimensional s p a t i a l  d l  s t r i  bu t i on  o f  secondary 
m ine ra l s  w l t h j r ~  the  host  rock. 

E s t a b l i s h  base1 i n e  pene t ra t i on  ' ra tes  i n  Columbia R i v e r  Basa l t  t h a t  
can be ex t rapo la ted t o  l a r g e r  diameter shaf ts .  

Determine the  type o f  d r i l l i n g  f l u i d  requ i red  t o  c o n t r o l  ground-water 
movement i n  a l l  aqu i fe rs  t o  t h e  zone o f  i n t e r e s t .  
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5. SCHEDULE 

Schedules f o r  t he  p r o j e c t  are developed i n  c r i t i c a l  pa th  method (CPM) 
format  and por t rayed i n  t ime  scale. The p r o j e c t  c r i t i c a l  pa th  i s  
determined as the  longest  sequent ia l  pa th  o f  a c t i v i t i e s  which paces 
complet ion o f  t he  p r o j e c t .  The schedules are cons t ruc ted  i n  t h r e e  l e v e l s .  

A. PROJECT PHASING PLAN (Major P r o j e c t  ~i 1 estones) 

The P r o j e c t  Phasing Plan (F igu re  5.1) i l l u s t r a t e s  t h e  es tab l i shed  
base l i ne  program and conta ins  i tems o r i g i n a l l y  i d e n t i f i e d  by DOE and 
Rockwell as c r i t i c a l  t o  t h e  success o f  t h e  p r o j e c t .  The P r o j e c t  Phasing 
Plan i s  c o n t r o l l e d  by DOE-RL. The i r  approval, w i t h  concurrence of 
DOE-HQ, i s  r e q u i r e d  be fore  any major p r o j e c t  mi les tones can be changed. 
The major p r o j e c t  mi lestones are l i s t e d  i n  Table 5.1. These are DOE-HQ- 
c o n t r o l l e d  mi lestones.  

B. MASTER PROJECT SCHEDULE (Key M i  1  estones) 

The Master P r o j e c t  Schedule (F igu re  5.2) presents a1 1  c o n t r a c t u a l  and 
i n t e r n a l  mi lestones i d e n t i f i e d  by program management as c r i t i c a l  t o  t he  
success o f  t h e  p r o j e c t .  The Master P r o j e c t  Schedule i s  c o n t r o l l e d  b y  t h e  
P r o j e c t  D i r e c t o r .  Concurrence of DOE-RL i s  r e q u i r e d  f o r  any changes t o  
t h e  Master P r o j e c t  Schedule a f fec t ing  key mi lestones.  The key mi  les tones 
are l i s t e d  i n  Table 5.2. These are DOE-RL-controlled mi lestones.  

C. END FUNCTION OPERATING SCHEDULES ( A c t i v i t y  Nodes) 

A  Master Operat ing Schedule i s  prepared f o r  each end f u n c t i o n  and t h e  
a c t i v i t y  nodes prov ide  the  bas is  f o r  t h e  p repa ra t i on  o f  t h e  work package 
au tho r i za t i ons  and commitments. Cont ro l  o f  t h e  a c t i v i t y  nodes w i t h i n  t h e  
End Funct ion  Master Operat ing Schedule i s  t h e  r e s p o n s i b i l i t y  of t h e  end 
func t i on  manager. Approval of t he  End Funct ion  Manager i s  r e q u i r e d  t o  
change any a c t i v i t y  node. 

D. SCHEDULE LOGIC 

The o v e r a l l  program schedule i s  d i v i d e d  i n t o  phases as shown i n  F i g u r e  
5.3. P r i o r  t o  r e p o s i t o r y  operat ions,  t h e r e  are  6 phases and 6 p o s s i b l e  
r e j e c t i o n  steps. The l a s t  2 phases and r e j e c t i o n  steps i n v o l v e  t h e  NRC. 
The program schedules presented i n  t h i s  program p lan  precede t h e  l o g i c  of 
F igu re  5.3. The base program, as dep ic ted  i n  t h i s  f i g u r e  and t h e  o the r  
f igures ,  r e q u i r e s  a  t o t a l  o f  15 years under optimum circumstances. 
A d d i t i o n a l  research and development and 1  i censi  ng requirements and 
p o t e n t i a l  cons t ruc t i on  delays cou ld  affect t h e  schedule b y  as much, as 10 
years. 

E. MANAGEMENT COMMITMENTS 

I n  a d d i t i o n  t o  t h e  preceding noted mi les tones (Tables 5.1 and 5.2), t h e  
f o l l o w i n g  a c t i v i t i e s  w i l l  be performed b y  t h e  BWIP. 

a Revise and update t h i s  t echn ica l  program p l a n  on an annual basis ;  
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TABLE 5.1. Major Program Milestone Description--Basal t Waste Is01 at ion Project. 

Major Milestone Description 

Outlilne 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 ~i te Identification Complete 

Repository Conceptual Design Report Issued 

Load the First Spent Fuel Canister in NSTF 

*Receive Directive Authorization for qepository Design 
;n 

Shall ow Borehole Plugging Test Complete 

*ER and LA Comp.1 ete 

*Repository Title I Design Complete 

*Award iRepository Construction Manager Contract 

+*Docket LA--NRC 

"Repository Title IT Design Con~plete 

+*Issue Repository Construction Authorization--NRC 

"Start Canstruction on Repos.itar-y Sito,Preparation 

Activity Node Due Date Completed 

L223005 10/13/78 10/13/78 
L221005 09/15/78' 09/15/78 

*These milestones are subject to the federal government committing to a decision to proceed with 
a repository in basalt. 

+DOE or NRC milestones. 



Table 5.1 <(cant inued) 

Major Milestone Description 

+*Submit Updated LA to N?C 

*Complete Instal 1 ation of Remote Hand1 ing Equipment 

+*Issue Repository Operating License--NRC 

Activity Node Due Date Cornpl eted 

L222010 09/89 

L855030 06/91 

L222025 07/92 

*These milestones are subject to the federal government committing to a decisilx~ to proceed with 
a repository in basalt. 

+DOE or NRC milestones. 



I 

. . . . 

TABLE 5.2. Key M i  lestones--Basal t Waste Is01 at ion Project. 

Milestone Description 

NSTF Phase I1 Test Plan Complete 

Activity Node Due Date Completed 

L735005 12/15/77 12/15/77 

NSTF phase I Test Plan Complete 

Reference Waste Foms Selected for W~ste-Basalt 
Interaction Studies 

"Outline of the ER a.nd LA Proposal Prepared 

Issue Repository Preconceptual Desigr Guidelines 

Issue Revised NSTF Phase I1 Test P l a ~  

Complete Core Drilling DC-2 and DC-4 

L" Complete NSTF Phase I, Title I1 Desi~n 
u 

+Complete Environmental Assessment for NSTF Phase I & 
Phase I 1  

. Complete Pasco Basin Magnetotel luric Survey Report 

Compl ete Pasco Basin Aeroinagnetic Survey Report 

Complete Pasco Basin Seismic Survey Preliminary Rep0r.t 

Complete Geophysical Study of Specific Structures Report 

"Candidate Repository Sites Identification Complete 

Complete Preliminary Geologic Integration 

Complete Preliminary Hydrologic Studies 

"Major ai 1 estones. 
+DOE or NRC milestones. 



Table 5.2 (continued) 

Milestone Description 

NSTF Tunnel Contract complete 

Due Date 

09/28/79 

Comp 1 eted 

09/28/79 

Activity Node 

L661025 
L621010 

*Repository A/E Select: on Complete 

Start Repository Conceptual Design 

Complete Borehole Plugging Materials and Eqciprnent Testing 

DOE Approval of Complete Repository Precorcept ua1 Design 

Start NSTF Block Test No. 1 

Complete Int2gration of Waste-Basal't 1nteract.Son Tests & 
Submit Prel iminasy Enfineeredl Barri'ers Integret ion Report 
to Project Director 

ul 
NSTF Phase I Construction Complete aJ 

. I .  

*Start NSTF Phase I First and Second Full-Scale Tests 

NSTF Phase 11, Title 11 Complete 

Complete FY i980 Geophysical Surveys and Studies o f  Specific 
Structures That Could Affect the Candidate Repository Site 

Complete Site Characterizaticn Repo.rt 

Initial Phase of Si te-Specif ic Seismic Monitoring Cxnpleted 

Complete Final Geologic Site Evaluation 

*Final Repository Site Identification Complete 

*Major milestones 
+DOE or NRC milestones 



Tab1 e 5.2 (continued) 

Milestone Description . . 

Complete Hydrologic Report for  Final S i t e  Evaluation 

Dri 11 and Test for  Hydrologic Discharge/Recharge, 
Deep Hydrology, and Pasco Basin Geology 

Star t  NSTF- Phase I Tests 

+NSTF Phase I1 Safety Assessment Document 
3OE Review and Approval 

S ta r t  Shallow Boreh,3le Plugging Test 

Act i vi t y  Node Due Date Cornp 1 e t  ed 

L411075 01/30/81 

Prepare Schedule 44 fo r  Repository ~ e s i g n  fo r  DOE-RL L821006 04/17/81 

.Select Candidate Materi a1 s and Machines for  Second Bowhole L521060 05/30/81 
Ln Plugging Test 
rD 

NSTF Phase I1 Fac i l i ty  Systems Construction C~mplete L663070 06/19/81 

Star,t MSTF Phase I .qccelerated Room Test L727060 08/03/81 

,Zompl e t e  Advanced Waste-Basal t Interaction Sirnul ations and L513070 09/25/01 , 

Tssts 1'nte.gration 

*Reposj;tory Conceptual Design Report Issued 

Complete BLT 

*Load the F i rs t  Spent Fuel Canister in NSTF 

+**Receive Directive Authorization for  'Repository Design 

*Shallow Borehole Plugging Test CnnpTete 

Wajor milestones 
**This and a l l  fo l l~wing  milestones are subject t o  the  federal government committing t o  selecting a basalt  

repository 
+DOE or NRC milestones 



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 I 1  Testing 

Complete Mine Model Codes 

*Repository Title I Design Complete 

+*Award Repository Construction Manager Contrazt 

*Docket License Appl i cati on--NRC 
cn 
1 Complete Schedule 44 f3r Repository Co~struction 
0 

*Repository Title I1 Design Complete 

+*Issue Repository Construction Authoriz3tion--flRC 

*Start Construction on iRel3ository Site Preparation 

Compl ete Repository Sit,e Prep.aration 

Complete Analysis of NS,TF Test Data 

Complete Repository Shafts 

Complete Repository Updated LA 

Complete Repository Surface Faci 1 ities 

Act i v i  ty Node Due Date Completed 

01/07/83 

*Major mi lestone . I 

+DOE or NRC milestone 



Table 5.2 (continued) 

Milestone Description 

+*Submit Updated LA to MRC 

Complete Repository Underground Workings 

Complete Instal 1 atilon of Repository Systems 

*~&nplete Installation of Remote Handling Equipment, 
Repository Construction Complete 

Complete Repository Title I11 

Complete Repository Acceptance Testing 

*Issue Repository Operati ng Li cense--MRC 

*Major milestones 
+DOE or NRC milestones 

Activity Node 

L222010 

L854025 

L852010 

L855030 

Due Date Completed 

09/89 

06/90 
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Issue q u a r t e r l y  techn ica l  reports;  

Issue an annual techn ica l  repor t ;  

Main ta in  an up-to-date q u a l i t y  assurance program plan; 

Procure and manage subcontracted e f f o r t  as requ i red  t o  support the  
goals o f  the  p ro jec t ;  

Ma in ta in  a data storage system which meets the  requirements o f  10 CFR 
60; 

Overview committees fo r  geology, hydrology, and rock mechanics are 
composed o f  d i s t i ngu ished  members from the  academic community, t he  
U.S. Geological Survey, and Sta te  of Washington Departments o f  
Natura l  Resources and Ecof ogy; c r i t i c a l  reviews and documented 
f i n d i n g s  o f  Rockwell repor ts  and scheduled meetings i n  each 
d i s c i p l i n e  w i l l  be conducted two t o  four t imes each year; a committee 
r e p o r t  on each meeting w i l l  be sent t o  DOE; 

Continue t o  prepare and submit monthly s ta tus  repor ts  t o  DOE and 
conduct monthly s ta tus  b r i e f i ngs  f o r  appropr iate DOE personnel, 
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6. RESOURCE REQUIREMENTS 

BUDGET 

This section provides the total budget requirements to accompl i sh 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 mi 11 ion in FY 1979 to $34.5 mi 11 ion 
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. Capi t a1 Equipment 

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



Expense 

Capi ta l  kqu$pment 

General plait P ro jec ts  

P o t e n t i a l .  Exploratory  
Sha f t .  

L ine Items . 
(1  ) NSTF--Phase I 

(2)  NSTF Phase I 1  

(3)  Repository D ~ s i g n  
and LDng;Peac: Pro- 
curement ' 

(4)  Reposi tory  
Constructtbn 

TOTAL BUDGET 

TABLE €,.I Summary Budget--Basal t Waste Is01 a t i o n  P r o j e c t  
(Do1 1 ars i n  Thousands) 

FY 80 -. FY 82 - FY 84 FY 85 FY 86 

B 3 B A BO BF. BO B A BO 8.4 BO E.A BO B A' BO B A -------------- 
534,347 $33,500 544,731 $14,424 $41,200 $40,450 $39,000 $38,800 . . $38,100 $37,300 $35,350 $35,200 $33,960 $34,500 

0 0 3,000 TED 5,500 TB D 7,000 500 0 0 0 TBO 3,700 . 0 

2,900 2,900 a 11 0 0 0 0 0 0 0 0 0 0 

3,300 3,600 5,040 5,C41 250 . 250 0 0 1 0  0 0 0 0 0 

0 0 0 0 0 0 20,000 TBO - 30,000 TBO 40,000 TED 10,000 TB D 



End. 
,Funct ion 

A c t i  v i  t.y 
tlumber 

L11 
L12 
L13 
L15 

L20 
L 21 
L22 

L 30 
L31 
L32 
L32 . . 

L4O 
i 4 i  
L42 . 
L43 

TABLE 6.2. Expense Requi renients--Basal t Waste Is01 a t i o n  P ro jec t .  

(Budget ou t l ay ;  do1 1 a rs  i n  thousands) 

A c t i v i t y  Descr ip t ion 

Pro jec t  Management and Support 

P ro jec t  ~ a n a ~ e n e n t  
Program Control  . 
Q u a l i t y  Assurance 
Data Management 

TOTAL 

Systems I n t e g r a t i o n  

Pro jec t  Management 
.Systems I n t e g r a t i o n  
Safety and Environmental Docum. 

TOTAL 

Geosciences 

Pro jec t  Managvent 
Geology 
Geophysics 
Seismic Moni tar ing 

TOTAL 

Hydrology 

Pro jec t  Management 
Hydro1 ogy 
Test ing Support 
D r i  11 i n g  Support 

TOTAL 



Table 6.2 (cont inued)  

End A c t i v i t y  
Funct ion tluicber A c t i v i t y  D e s c r i ~ t i o n  

Engineered B a r r i e r s  

Pro jec t  Management 
Mu1 t i p l e  B a r r i e r s ,  
'Borehole Pl uggi ng 

TOTAL 

NSTF-Design & Construct ioa 

Pro jec t  Management 
Design--Phase I 
Construction--Phase i 
Safety & Env. A n a l y ~ i s - - ~ , l a s e  1 
Decommissioning--Phase I 
Design--Fhase I 1  
Construction--Phase 11 
Safety & Env. Analysis--Phaw I 1  
Decommissicning--Phase I 1  

TOTAL 

Engineering T e s t i n q  

Pro jec t  ~anagement . 
Engineering Studies ,I 

Phase I 
Phase I1 

TOTAL 

Repository 

P r o j e c t  Management 
Engineering Support 
Repository Design 
Long-Lead Procurement Svppcrt 
CM Se lec t ion  Support 
Construct ion 
S i t e  Spec i f i c  Tests 

.TOTAL 

TOTAL PROGRAM EXPEVSE BIJDGET 

A/E ( Inc luded i n  ~ e p o s i l t c r ~  - o t a l )  
( I n c l  uded i n  Reposi tor) Tcta' ) 



TABLE 6.3. Capital Equipment Not Re1 ated to Construction-- 
Basalt Waste Isolation Project. 

(Dollars in Thousands) 

General Off ice Equipment General Off ice Equipment $ 25 

Cross-Hole Geophysical Equipment 275 Portable Micro-Seismic Monitoring System 100 

Orthogonal Borehole Seismic 
Monitoring System 

Computer Termi nal & Support 200 
Hardware 

B~rehole Geophysical Logging System 80 Materials & Analytical 500 
Equipment in Support of 
Experiments using Radioactive 
Wastes 

Computer Terminal & Support Hardware 

Drilling Equipment: 
01 

VI - Drill Rig 
Biological Radioactive Monitoring 200 
Station 

Future Nuclear Waste Test 400 
Equipment 

- Compressors 
- Drill Stem Pipe 

Meteorology Station on 
Repository Site Miscell aneous Analytical 

Equipment for WasteIBasal t 
Interaction 

Miscellaneous Operating Equipment 

D.3ta Acquisition System Equipment 

Geophysical Monitoring Equipment 
for Phase I Heater Test 

M?scellaneous Equipment & 
Instrumentat ion 

TOTAL TOTAL 
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7. MANAGEMENT AND CONTROL 

A. ORGANIZATION 
I 

The BWIP is managed by DOE-RL. The organizational 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 cf the BWIP is shown in Figwe 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 estab? i sking 
Rockwell's commitments, the BWIP Director will be assisted by the Program 
Control Manager to assure compl i ance with the contractual provi si ons and 
Rockwell pol icy. A1 1 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 wh,  never 
practical to ensure consistency. 

An Associate Director for the RWIP has Seen appointed to support the BWIP 
Director. As a member of the Director's Office, he reports to the 
General Manager, Rockwell Wanford Operations. He is t member of the 
Executive Staff of the General Manager. He is accountable to the 
Director for the successful accomp! ishmefit of techniczl objectives, 
scheduie requirements, and effects ve technical and cost management. The 
Associate Director supports the Director as a point o f  contact with DOE 
on BWIP activity. 

B. ROLE OF ARCHITECT/ENGINEER AND COPiSTRUCTION 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 actjvities 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 speci a1 studies prepared by Rockwell. 
The design activities of the A/E will he governed by DOE administrative 
and Rockwell technical requirements. In addition, the A/E, will be 
required to document the results of conceptual, prel imi nary, and final 
designs using the system design description 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 special ized technical problems not 
normally within the expertise of an A/E. 
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A t  the conclusion of each phase of the design, a detailed technical 
report containing cost and schedule estimates wi 11 be prepzred 
documenting the s ta tus  of the design a t  that  particular time. The 
resu l t s  of, these various phases of design will be the basis fo r  the ER 
and safety analysis. Rockwell will prepare the ER and the LAs. 

The ro le  of the CM i s  t o  prepare bid packages, bid and zward the  
construction contracts, and direct  the ac t iv i t i e s  of the contractors. 
The CM i s  responsible for  Sntegrating the construction work and 
ins ta l l ing  government-furnished equipment. During construction, the A / E  
wi 11 a1 so be required to  perform constr:~ction ifispectiofi services,  review 
the construction. changes, and provide as-buf 1 t drawings a t  the completion 
of the construction ac t iv i t i e s .  A t  the conclusion of the construction 
ac t iv i t i e s ,  the CM will turn over a completed f a c i l i t y  t o  Rockwell and 
DOE i n  accordance with drawings and specifications prepared by the A/E .  

All work performed by the A/E  and the CM will be i n  accordance with the 
Rockwell qua1 i t y  assurznce program plan. Portions of t h i s  plan will  be 
imposed on a l l  construction contractors. 

C. SUBCONTRACTORS 

Subcontractors will perform a major portiori of the e f fo r t  required as 
part of the BWIP. Subcontractors will he technically and administra- 
t ive ly  managed by Rockwell, except fo r  those cases where DOE-RL wi 1 i deem 
i t  necessary that  the continact be a prime contract t o  DOE-2L with ,. , - 
technical management by Rockwell. The DOE-managed contracts will  include 
and be limited t o  management of contracts t o  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. W i t h i n  30 days of 
contract i n i t i a t ion ,  a1 1 subcontractors wi 11 be required t o  submit an 
organizational s t ructure fo r  the project being contracted. Reviews of 
the subcontracts will be performed as per Section D of t h j s  chapter. 
Subcontractors who, i n  t u r n ,  have second and t h i r d  t i e r s  of subcontracts 
will also be required t o  submit appropriate nrganizational s t ructures  
cover* i n y  those t iers. 

D o  MANAGEMENT REVIEWS OF INDIVIDUAL PROJECTS 

Reviews of each end function w i  11 be cond~lcted by management on a monthly 
basis. These revizws cover the technical aspects of each project on a 
work package-by-work package basis and w i  11 emphasize problem areas and 
areas where milestones may be missed or where acco~nplishments may be 
delayed. These reviews will  be presented t o  the BWIP Director by  the 
respons4 ble managers and wi 11 include presentations by members of 
part ic ipat ing functional organizations. Technical reviews of individual 
subcontractors of major importance will be scheduled throughout the year 
by the Director. 
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E. MANAGEMENT REVIEWS OF COST AND SCHEDULE 

I n  p a r a l l e l  w i t h  t h e  t e c h n i c a l  reviews of each p r o j e c t  management reviews 
of cos t  and schedules w i l l  be conducted. These reviews w i l l  be headed by  
t h e  BWIP D i r e c t o r  and w i l l  be presented by t h e  respons ib le  manager. The 
rev iews w i l l  be conducted i n  con junc t ion  w i t h  t h e  techn ica l  reviews. 
Spec i f i c  rev iews o f  c o s t  and schedule of major subcontracts w i l l  be 
conducted i n  con junc t ion  w i t h  corresponding techn ica l  reviews o f  these 
subcontracts.  

F. OPERATING COST CONTROL 

Rockwell plans, budgets, author izes,  and c o n t r o l s  programmatic work 
through t h e  use o f  work packages as described i n  e x i s t i n g  Rockwell 
guides. Work packages are issued fo r  each s u b a c t i v i t y  i n  t h e  WBS and 
d e f i n e  t h e  work t o  be accomplished, e s t a b l i s h  schedules w i t h  milestones, 
and i d e n t i f y  the  resources t o  be used. The work package resource 
a1 l o c a t i o n  i s  entered i n t o  t h e  Rockwell computerized cos t  accounting 
system and forms t h e  bas ic  budget aga ins t -wh ich  t h e  program performance 
i s  measured. 

The computerized cos t  accounting system issues a  monthly cos t  r e p o r t  
which compares t h e  c u r r e n t  month's cos t  w i t h  t h e  budget and t h e  f i s c a l  
year - to -date  cos t  w i t h  t h e  budget. The r e p o r t  i s  issued f o r  each work 
package and i s  d e t a i l e d  by  account c lass  p r o v i d i n g  immediate 
i d e n t i f i c a t i o n  of any problem accounts. The computerized cos t  accounting 
system a lso  prov ides  cos t  versus budget data f o r  each f u n c t i o n a l  group 
t h a t  supports t h e  program. 

Cost rev iews are h e l d  monthly  w i t h i n  Rockwell a t  t h e  Execut ive Cont ro l  
Meetings. Funct iona l  D i r e c t o r s  and Program D i r e c t o r s  rev iew each program 
once per  month i n c l u d i n g  an ana lys i s  of costs performance i n  accordance 
w i t h  es tab l i shed  Rockwell p o l i c i e s .  

Subcontractors p rov ide  a  s i g n i f i c a n t  amount of t he  work on t h e  program 
and, the re fo re ,  account f o r  a  l a r g e  p a r t  of t h e  cost.  Each subcontractor  
i s  r e q u i r e d  t o  submit a  monthly  r e p o r t  which provides the  same data as 
t h e  Rockwell monthly  r e p o r t  t o  DOE. One phase o f  t h a t  r e p o r t  i s  an 
ana lys i s  o f  cost  and an es t imate  of costs t o  complete t h e  task.  I n  
a d d i t i o n  t o  t h e  monthly  r e p o r t ,  subcontractors w i l l  be aud i ted  on a  
p e r i o d i c  bas i s  as t o  both  cos t  and schedule performance. When deemed 
necessary, subcontractors are asked t o  present, on a  formal  basis, t h e  
f i n a n c i a l  s ta tus  o f  t h e i r  program. 

G .  CAPITAL COST CONTROL 

Rockwell plans, budgets, and a1 locates  c a p i t a l  equipment i n  accordance 
w i t h  es tab l i shed  Rockwell p o l i c i e s .  The Cap i ta l  Committee c o n t r o l s  t h e  
purchase and use of a l l  c a p i t a l  equipment. The D i rec to r ,  BWIP, must 
approve a1 1  c a p i t a l  expendi t u rcs .  
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Capital costs and commitments are reported monthly by the property 
control organ'ization. This s ta tus  report i s  used by the BWIP t o  maintain 
cognizance of the capital  resources avai 1 able to  support the program. 
The property control organization maintains the inventsry of capi tal  
equipment. 

H. PROGRAM PERFORMANCE CONTROL 

The basic control 1 ing s t ructural  arrangement fo r  project performance i s  
the WBS as shown in Chapter 4. Work packages will be issued by the BWIP 
for  each subactivity on the WBS. Individual work package milestones will  
be consistent with the objectives 2nd schedules of the overall master 
plan shown i n  Chapter 5. Each work package issued t o  a functional 
organization will contain a description of the work t o  be done with 
detai 1 ed mi 1 estones and specif ic  resource a1 1 ocat i ons. 

The overall perfornance measurements system will  be based on a milestone 
accountabi 1 i t y  system stemming frcm the work out1 ined i n  individual work 
package. Activity networks w51l be used in a continuing e f fo r t  as the 
basis for  determfning the icipact of a l ternat ive schedules, delays in 
completion of particular tasks,  znd changes i n  program funding. 

Technical management and cost reviews of subcontractors will be used t o  
ascertain any lack of performance a t  t h i s  ievel or my potential  project 
del ays. Weekly meetings w i t h  f unct i ona? managers involved in the program 
will be used to  elucidate any delays in program a c t i v i t i e s  being 
conducted or technically managed by these i ~ d i v i d u a l s .  Executive Control 
Meetings, held in accordance w i t h  established Rockwell pol i c i e s ,  wi 11 be 
used to  integrate the overall progress i n  the 9VTP effcl-t and measure 
overall performance. A monthly meeting will be held with DOE t o  report  
on the overall work and t o  assess performance t o  date. 

The performance control system i s  intended t o  provide a major level of 
v i s i b i l i t y  t o  DOE fo r  overview of the  program and assurance tha t ,  within 
the Rockwell BWIP, management of detailed costs,  schedules, and 
performance i s  in place. 

I .  SCHEDULE CONTROL 

Schedules w i  11 be control 1 ed i n  accordance w i t h  establ i shed procedures. 
Program Business luldnagement provides schedul ing s:ipport t o  the program a t  

1 levels of the schedule hierarchy. The Program Pi anning, Schedul i ng 
and Control Department i s  responsible for  the coordinated development, 
integration, maintenance, and s t a tus  reporting of the programmatic plans 
and schedules. Milestones on the schedules are controlled via a Schedule 
Control Sheet (Figure 7 .4) .  
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FIGURE 7.4. Schedule Control Sheet-- 
Basal t  Waste I so la t ion  Projec t .  
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