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LIS REQUIMMMsS STUDY

EXECUTIVE StYi.ARY

This study was conducted to determine the requirements for an automated
information system to support the Office of Civilian Radioactive waste
Management (OCRWM) in demonstrating compliance with all applicable Federal.
State, and local regulations and obtaining the necessary license and permits
to site, design, construct, operate, and close a geologic repository for thedisposal of spent fuel and high-level wastes. This study was performed based
on the current structure, status, and resource distribution within OCRWM.
This study reflects the results of an in-depth review of Office of Geologic
Repository (OGR) and Project Office information management systems, OCRWM-wide
reviews of this study, and detailed discussions with two nuclear utilities andthe Nuclear Regulatory Commission (NRC) on their experience and requirements
for licensing information systems. Specifically, this study reflects the
Headquarter's responsibility for program-wide policy. guidance. and overview
and the Project Office's responsibility for site-specific implementation. rn
addition, this study reflects the status of each program element in planning
and developing its own information management systems, including the selectionand operation of hardware and software. This study focused on ways to
establish commonality among these diverse activities and resources in order :ofacilitate integration of the separate activities into a licensing information
system (LIS). The LIS will assure OCRM that whichever site is selected fordevelopment as the nation's first geologic repository, licensing can proceed
in an orderly. efficient, and effective manner.

Based on these considerations. WESTON has evaluated, in this study. a
distributed LIS which is based on the licensing needs of the-various partiesinvolved in the geologic repository program and attempts to tie together
existing information management systems in order to establish commonality and
optimize existing resources within the OCRWM program. In continuing with thedesign and development of the LIS, OCRWM will look again at the distributed
system, along with other ways to configure an integrated LIS. This mayinclude other options not considered in this study. such as using a
centralized mainframe, to support the LIS.

The objectives of the automated LIS would be:

* to provide a more efficient means of linking the requirements to be
fulfilled for licensing decisions to the data, analyses, and Nuclear
Regulatory Commission (NMRC) and Department of Energy (DOE) agreements
that affect those decisions, e.g., link the regulatory compliance
networks and plans to ongoing program activities, data, and
commitments:

* to provide a tool to assist in the coordination, monitoring, and
guiding of the multitude of program activities related to licensing
and issue resolution:

* to support the technical and managerial information needs of CCM.!M
during the licensing process:

Draft Reporzs 373 DRAM DR r '.?



* to provide a permanent record documenting licensing activities of
OCRWM: and

* to serve as a source for information about licensing activities tovarious participants in the program.

In addition, the system needs to maintain a high level of fle:xibility forgrowth and compatibility with other OCRWM information systems. incorporatingexisting data management systems and hardware where practical.

The requirements as defined by this study are:

1.; Provide a comprehensive reference source of all regulations and otherregulatory guidance applicable to OCRWM.

2. Establish and maintain a living licensing schedule network.

3. Identify and track all issues related to regulatory compliance, thework plans and actions directed at their resolution, and the outcome.

4. Record and track all commitments and resulting actions.

5. Document the preparation and modification of key documents needed forregulatory compliance.

6. Provide a comprehensive reference source (archive) of all informationproduced or captured by CC2WM which may have a bearing on regulatory
compliance.

7. Maintain the confidentiality of any information which must have suchprotection.

S. Provide long-term storage and access to all program information whichmay have a bearing on regulatory compliance.

9. Provide rapid search and, if possible and practicable, full-textstorage and retrieval for regulatory compliance information.

The LIS and its development is an integral part critical to the successof all regulatory compliance efforts. The LIS must. therefore. provide a zoo'to assist OCRWH in the timely and insightful guidance of ongoing and plannedactivities. Comprehensive program knowledge must be applied to thedevelopment of specifications for the LIS design and for the handling ofinformation.

The LIS should utilize full-text storage, rapid search, and full-te:x:retrieval and computerized indexing methods to the maximum extent possible.To this end, program information could be divided into three groupings. :hefirst consists of all information having a bearing on regulatory complianceproduced prior to enactment of the NWPA. Such information should bereferenced through key words and abstracts. The second group is comprised ofinformation produced from enactment of the NZPA through release of theEnvironmental Assessments. Key information within this group should be s:oredin and searched on full-text; other information identified as necessar-.- Forcompliance should be referenced through key, words and abstracts. Finam'.

,,,.
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whenever possible, the information produced after the release of theEnvironmental Assessments should be stored in and searched on full-text.

During the study, a five-year life cycle cost estimate was prepared toillustrate the magnitude of the cost of a distributed LS for OCRWM
personnel. These costs were based on a totally "rnew," distributed system inwhich all hardware and software were purchased and a dedicated group oftechnical and automated data processing (ADP) staff were dedicated to L;Sadministration and support. The five year total cost was estimated at S42million. Significant cost savings could be realized by utilizing, ifpossible, existing hardware, software and personnel.

In an effort to achieve the objective of utilizing existing systems atHeadquarters (HQ) and the Project Offices, the configuration of the LIS callsfor a distributed design with each program location supporting a portion ofthe LIS. In continuing the design of the LIS, OCRWM will evaluate. amongother designs, a centralized structure for the LIS. The final determinationon this issue will be addressed during the System Development Phase of the L'Simplementation.

WESTON'S recommendations on implementing the LIS are:

* Immediately implement procedures to assure the proper collection andstorage of all OCRWM developed documents in digital format.

* Proceed with the phased implementation of the LIS (as described inthis report). first at HQ; then the Project Offices; and finally theNRC, States and tribes.

* The implementation of the LUS should be under the technical directionof OCRWM licensing users, with ADP support as appropriate.

* Immediately develop a prototype of the Regulatory Data Base to
support current pre-licensing activities and needs.

* Begin to compile, organize and centrally archive documents alreadyproduced which are needed for regulatory compliance.
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Chapter 1

NTRODUCTION

The Office of Civilian Radioactive Waste Management (OCRWM) is
responsible for the siting. design, construction, operation and closure of
geologic repositories for the disposal of spent fuel and high-level wastes as
authorized by the Nuclear Waste Policy Act (NWPA) of 1982 (PL 97-425). In
order to fulfill this responsibility, OCRWM must demonstrate compliance with
all applicable Federal, State and local regulations and obtain the necessary
license and permits associated with these regulations. Regulatory compliance
plans are being developed to achieve this objective.

Demonstrating compliance with those regulations requires close and
continuous interactions between (1) technically-astute licensing engineers rho
know what must be proven, the acceptable bases for proof. and the kinds of
factual information needed to support those bases; (2) designers and analysts
responsible for performing the required work leading to the license
application; and (3) technical specialists responsible for data acquisition
through site characterization, test facilities, and laboratory testing.
Additional and equally important interactions must occur between the OCRMvtechnical staff, the U.S. Nuclear Regulatory Commission (NRC), other Federal.
State, Indian Tribal, and local government personnel to evaluate issues. track
progress toward resolution of the issues, and provide documentation of
resolution of the issues through a variety of means. e.g.. semi-annual Site
Characterization Plan (SCP) progress reports. topical reports, technical
position papers, and U.S. Department of Energy (DOE)/NRC workshop meeting
notes. OCRWM technical staff must be able to coordinate and document these
interactions, maintain an up-to-date listing of commitments such as meetings
and exchanges of materials, and determine progress in those activ.ties
supporting the resolution of issues.

Sophisticated, interactive information systems are necessary to ass st in
this coordination. These systems must allow the technical staff to track :heregulatory requirements, licensing issues, available data. agreements andcommitments, and ongoing and planned activities that feed into the licensinq
documents. These systems. referred to collectively as the Licensir.g
Information System (LIS) in this report. will be the primary tool throughwhich the OCRWZ technical staff gain rapid and frequent access to, and
coordinate the focus of. the Program's licensing-related activities and
information. The LIS, therefore, is an integral part of the OCR1AMs
regulatory compliance process.

Although the LIS presented in this report has been developed primarily tomeet the needs of the OCRWM management and technical staff. the same systenwill provide the NRC, other Federal agencies, States, indian Trzbes. and 'oca:
governments access to information to which they are entitled under the SPFA.
interagency agreements, and Consultation and Cooperation (C&C) agreements.

This report presents the results of an analysis. performed by Roy F.Weston. Inc. (WESTON), of the requirements for a Licensing 'nforna:ion Svszem
(LIS) designed to assist OCRVM in managing the information. activities. inc
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interactions needed to successfully complete the licensing of a geologicrepository. This study was performed based on the current structure. Status,and resource distribution within OCRWM. This study reflects the results of anin-depth review of Office of Geologic Repository CGR) and Project Cfficeinformation management systems, as well as detailed discussions with tWonuclear utilities and the Nuclear Regulatory Commission (NRC) on theirexperience and requirements for licensing information systems. Specificall.ythis study reflects the Headquarter's responsibility for program-wide policy,guidance, and overview and the Project Office's responsibility forsite-specific implementation. This study focused on ways to establishcommonality among these diverse activities and resources in order tofacilitate integration of the separate activities into an LIS. The LIS willassure OCRWM that whichever site is selected for development as the nation'sfirst geologic repository, licensing can proceed in an orderly, efficient, andeffective manner.

WESTON has evaluated in this study a distributed LIS which ,s based onthe licensing needs of the various parties involved in the geologic recositor.program and attempts to tie together existing information management 3sstemsin order to establish commonality and optimize existing resources itthin theOCRWM program. In continuing with the design and development of the LiS,OCRWM will look at alternative ways to configure an integrating LIs. 7h.is mayinclude other options not considered in this study, such as using acentralized mainframe, to support the LIS.

1.1 LIS Objectives

The basic objectives of the Licensing Information System are:
* to provide a more efficient means of linking the requirements to befulfilled for licensing decisions to the data, analyses. and UJRC/CCEagreements that affect those decisions. e.g., link the regulatorycompliance networks and plans to ongoing program activities. data,and commitments:

* to provide a tool to assist in the coordination. monitoring. andguiding of the multitude of program activities related to licensingand issue resolution:

* to support the considerable technical and managerial Lntorcma:onneeds of OCRM in securing the necessary licenses and permits tosite. construct, operate, and close the repository:

* to provide a permanent record documenting licensing ac:ivities of :.heOCRWK program: and

* to serve as a source for information about licensing activities tovarious participants in the program.

In developing the LIS. the system must:

* serve OCRWM's current needs;

73 RepoVt'3 n'RArT Rr-4 -A . - _
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* be configured for growth and flexibility; and

* use existing information management systems in place at Headquarte:s
(HQ) and the Project Offices to the greatest extent practical.

1.2 Systems Develooment Life Cvcle

The development of large information systems can be divided into si:x
phases as follows:

* Background Studies;
* Project Planning:
* Requirements Definition;
* System Design;
* System Development; and
* Installation and Training.

These six phases mark the logical progression of a proposed system from a
conceptual model through the installation of the finished product'--a
fully-tested. operational and functional system. These logical divisions i-.
the development process provide for scheduled reviews and feedback with CCRSM
and allow strategic opportunities for decision making. refinement and
re-direction of the process when applicable. This report marks the and of the
Requirements Definition phase of the systems development life cycle for the
LIS.

For purposes of this study, WESTON has retitled the System Design Phase
and redistributed the design related activities to reflect OGR's plans for
proceeding with the development of the LIS. -For example..the preparation of
the conceptual design and the hardware/software evaluation and recommendations
have been included as the initial activities in the Systems Development Phase.

1.3 Background Studies

Before the concepts presented in this report could be visualized. three
tasks had to be completed. These tasks were:

1. describe the licensing process:
2. determine the informational needs of OCRt'.M; and
3. evaluate existing applicable data bases.

The first task was to understand and define the NRC licensing process by
which OCRWM will demonstrate compliance with applicable federal. State. and
local regulations and obtain the necessary licenses and permits associated
with those regulations. The specific process by which OCRWM obtains a ._z;ense
from the URC is particularly complex and lengthy, placing extraordinary
demands on a licensing information system. The description of the licer.s:n
process is given in Appendix A.

The licensing process description provided a framework foe subsequen.:
interviews and discussions of the information needs of OCRt4I. The second task
consisted of holding these interviews with the various program par:ic:pants
and information system specialists. The participants included ,CRM
Headquarters staff, especially those within the Office of Geolog:c
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Repositories. Licensing engineers at the OCR4M and WESTON were interviewedextensively to identify the licensing process and the needs of the end users.Briefings and workshops were held with the Froject Offices in order toexchange ideas, determine the status of any in-house information systems, andgain an understanding of their needs. The perspective with the NuclearRegulatory Commission (NRC) was reviewed in meetings with their staff. Thelicensing process associated with the nuclear industry was examined indiscussions with two nuclear utilities. The current status of the technologrto support an information system was reviewed by interviews with major ve.dor3(e.g., IBM and Digital Corporation).

Finally. several commercial data systems of interest were examined.Among these, the Corps of Engineers Environmental Legislative Data Systemshould prove extremely useful in gathering the data required. by the LIS. Thissystem is a bibliographic index of all federal, State, and local environmentalregulations. Other commercial systems are available for litigation support.if necessary. during the licensing process. The Office of General Council(OGC) and the Department of Justice make use of two such systems: LEXIS andJURIS. An attractive feature of the LEXIS system is access to a completelibrary of NRC's official findings and rulings which could be an importantresearch source.

The specific results of these interviews and studies are given inAppendix B.

1.4 LIS Proiect Planning

Project planning for the LIS began by developing a conceptual systemmodel to implement the essential requirements of OCRWM's regulatory complianceplan plus other important or sensitive activities. This process defined thesystem context, described the potential user-community and identified possibleapplications for the system.

The principal regulation applicable to OCRWM's repository developmenteffort is 10 CFR Part 60, promulgated by the XRC. However. licensing by the=RC is only part of the process in the regulation of repository development.State and local permits such as shaft sinking, zoning changes, or septic tankapprovals must also be obtained. Therefore, the project planning for the L-Sincluded the objective of developing a system which will be appropriate forall applicable Federal. State and local regulations.

The licensing process for the geologic repository is unique in manyaspects. For example, the Nuclear Waste Policy Act (NWPA) established asiting process to be implemented prior to submittal of a license application.Also, since the repository is the first facility of its kind, the Licensing ofa repository is without specific direct precedence. However, there aresimilarities between the repository licensing and the experience which hasbeen gained in the construction and operation of nuclear power reactors. -nboth situations, large quantities of data are collected and analyzed in orderto select a site, and then to design, license, construct, and operate afacility which is safe and environmentally acceptable. In the case ofrepositories, however, the type and complexity of techn:cal licensing issuesfor which no precedents exist to guide resolution efforts is much greater thar.for reactor licensing, primarily due to the dependance on natural systems to
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provide isolation. The multiplicity of potential data sources and
combinations of tests and analyses: the need for close and frequent
interaction and information sharing between analysts, designers, site
characterization. Research and Development (R&D), and laboratory testing
activities: and the need for licensing engineers to closely monitor and quide
those activities to assure the proper focus is maintained--all of these must
occur in an integrated and technically astute manner if the issues that mus:
be resolved are to be resolved. The LIS must. therefore. Provide a tool to
aid DOE in providing timely and insightful guidance to ongoing and planned
activities. not merely catalogue information from comaleted activities.

OCRWM is responsible to assure that licensing information needs are
identified, well-organized, properly stored, and readily retrievable. This
task takes on extensive proportions considering the fact that there are four
DOE Project Offices conducting the principal technical activities on the
program for numerous repository sites, in addition to the management efforts
of the HQ staff. The HQ staff CRW-20) and each Project Office are also
supported by a prime support contractor, the national laboratories, and
various subcontractors for activities under this program. For purposes of
this requirements study, WESTON has based the conceptual model of the LIS on a
distributed system reflecting the current program structure: i.e., HQ's
responsibility for program-wide policy. guidance and overview and the Project
Offices responsibility for site-specific implementation. In continuing with
the design of the LIS, OCRWM will evaluate other structures.

The focus of this study is the requirements of an automated licensing
information system maintained and operated by OCRWM technical staff wlh.ich will
keep pace with the demands of the regulatory compliance process for
collection, organization, storage, tracking, manipulation, and retrieval of
information. The LIS and its development-is an integral cart critical to the
success of all regulatory compliance efforts. The regulatory compliance
process is similar to a litigation spanning many decades and is one in which
delays will have serious consequences. As with any litigation. delays
frequently arise through misinformation and missing information. This places
an extraordinary burden on CCRWM to organize and manage needed information. to
impose a measure of consistency in OCRWM activities, and to secure the
permanent record of the program activities. The large volume of information
involved. the technical guidance which must be applied to the gathering.
ordering, and use of this information, and the geographic distribution of :h-e
sources and uses of these data present a formidable challenge to CCR'M.

The success of the LIS hinges on integrating the elements of this
information management system with the regulatory compliance process. The use
of advanced computer techniques for automated indexing and full-text storage
will not necessarily guarantee success. Complete integration of deta.led
regulatory compliance issues and programmatic activities to resolve them are
necessary ingredients. Regulations. issues, commitments, and documents must
be identified. the logical thought-processes and reasoning associated with
them recognized. and the items prioritized, tracked. and updated.
Comprehensive program knowledge must be applied to the development of
specifications for LIS design and for the handling of information w:.-:in :.e
LIS. Then the system can be expected to efficiently and effectively de:1ver
the correct document text and analyses to the system users.
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The diversity of the organizations involved and the various stages of thedevelopment and implementation of information management systems within theseorganizations complicate the task of introducing compatible computerizedapplications on a program-wide basis. Care must be taken in developing any.system for managing information across the program to consider all aspects ofthe system from the perspectives of both HQ and the Project Offices and toevaluate the impacts of developing new systems and introducing new opera:ingprocedures.

1.5 Scone and Organization of Report

This report primarily presents the results of the requirements definitionphase of the LIS development effort. Project planning for the LIS wasaccomplished prior to the initiation of the study although some of the earlyactivities of the study served to refine this planning. The remaining phases.of the system development life cycle. i.e.. System Design. System Develocmen:.and Installation and Training, are required follow-on activities and aredescribed in the implementation plan later in this report.

The remainder of this report is organized as follows:

* Chapter 2, LIS Scope, Requirements, and Specifications, presents theessential results of the study.

* Chapter 3, Implementation Plan, presents a proposed approach forproceeding with the remaining phases in development of the LUS.. Thischapter also contaihs an estimate of the costs and staffing
requirements of both the development of the system and its operation.

* Appendix A. Licensing Process Description. details various majormilestones during the repository licensing process.

* Appendix B. Information Needs, describes the results of the
informational gathering phase of this study.

* Appendix C, LIS Glossary, defines some of the terms used throughout
this report.

* Appendix 0, List of Acronyms. gives the acronyms used in this report.
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Chapter 2

LIS SCOPE, REQUIREMDMTS. AND SPECIF:CATIONS

The repository licensing process places an extraordinary demand on the
ability of the OCRWM to manage needed information and to secure the permanen:
record of the program's activities. The volume of information that will be
compiled by the time of license application is formidable. The distribution
of both the information sources and users throughout the program also presents
a challenge. The most important demands, however, are 1) the system must be
interactive and comprehensive with regard to licensing information; i.e.. a
useful tool for licensing engineers: 2) the system must provide rapid access
to the information regardless of the user's geographic location and the
geographic location of the computer containing the information of interesc:
and 3) the LIS record must be durable since the licensing process concei-vabl7
extends for sixty to ninety years untii repository closure. `f the XCC.MM
information systems do not provide adequate support to licensing effor:s.
significant delays in the licensing process may occur.

As used here, information management systems involve the reliable
collection, organization, and secure storage of the authentic record of
program activities and the survival and accessibility of this record. For
this reason it is important for the OCRWM to clearly identify these
requirements and to ensure that adequate information management systems are
developed and adopted throughout the repository program.

2.1 System Scope and Definition

The LIS will be the first large-scale, program-wide information system to
be developed under OMW. As such. LIS development involves both a strategy
towards meeting the extraordinary information needs and records management
requirements of this program and provides a tool to be used by OCRWM during
the repository licensing process.

As a strategy, the LIS represents acknowledgment of the need for:

• a comprehensive structure to licensing data capture and iniorma::or.
management:

* an aggressive effort to identify, document, and integrate th.e
activities of CCRWM regulatory, siting and design programs:

* an integration of the repository program's information resources: and
* a consistent repository program-wide records management ;olicy.

As a tool, the LIS will provide the OCRWH repository licensing
organization with:

* a means to monitor and guide program activities;
* licensing reference and support information;
* status tracking information;
* an index to the record of program decisions and actions; and
* assurance that licensing decisions are based on comorehensive

information.
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For purposes of this study, WESTON has evaluated a distributed licensinginformation system; In continuing with the design of the L:S. XCRWM willevaluate other structures for the LIS.

The implementation of the distributed LIS evaluated in this study must beshared. Accordingly, each Project Office and OCR'WN would install elements ofthe LIS and would have the responsibility to maintain and administer theirsite systems. The LIS will be accessible to the appropriate user-commur. .::*within OCRWM. Each site would have access to the LUS at other sites andtherefore, it is important to have compatible implementation of the L:S at allsites. (This will require joint design and development efforts forprogram-wide implementation. See Chapter 3)

The data bases making up the LIS will be created and maintained by theLIS Administration Team at each site. The members of the LIS AdministrationTeam will be the only LIS users with the capability to add data and/or upda:ethe data bases for their respective sites. All other users of the LUS will begranted read-only access to the system. The entire OCRWM staff will be ableto access the local LIS system and/or the LIS at any other program locationusing available terminals or the IBM PC/XTs in place throughout the program.Selected staff at the NRC, other Federal agencies, States, Indian Tribes. andlocal government units will be granted access to the LIS in a manner and to anextent to be determined during the design phase of development. These cutsideusers will be phased into the LIS after it is operational within OCRT..

2.2 LUS Requirements and Apolications

The LIS requirements study has served to identify nine systemrequirements. These system requirements are given in Table 1 and each systemrequirement is briefly explained. in order, in the following paragraphs. An.in-depth discussion is given in Section 2.2.1 and Section 2.2.2.

Regulatory compliance is dependent upon an awareness of applicableregulations. Such awareness must be extreme to those who can initiate actions(management) and those who perform the actions (technical staff). Accurateand timely awareness of applicable regulations and their revisions will assistOCRWH to achieve the greatest return for resources expended and have thegreatest assurance of full compliance.

Schedule networks provide a visual examination of Licensing act:v:itesand associated milestones. Developing an accurate schedule demands greatdiscipline and intimate program knowledge. Once developed, gaps and overlaps.interrelationships, critical paths, and potential problem areas can beidentified. Probably the most beneficial use of networks is to track :-hestatus of activities. giving management a sufficient time to reallocateresources, if necessary, to ensure successful project completion.

As OCRWM proceeds. issues will be raised which must be resolved ar.d theresolution must be recorded. An issue is defined herein as a question tha:must be answered or resolved in order to complete regulatory assessments ofsite and design suitability. The capability of tracking the progress o: issueresolution from birth to final action will assure that no issue is over !ooe-,cand that duplicate efforts are not undertaken. Documentation of theresolution of issues. especially those that can be resolved prior :o sultmit:a:of the license application. will be a major contributor to comoletn.; :nelicensing within the planned 27 months.
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Table 1. Licensing Information Svstem Reouirements

1. Provide a comprehensive reference source of all regulations and
other regulatory guidance applicable to OCRWS.

2. Establish and maintain a living licensing schedule network.

3. Identify and track all issues related to regulatory compliance.
the work plans and actions directed at their resolution, and :he
outcome.

4. Record and track all commitments and resulting actions.

5. Document the preparation and modification of key documents needed
for regulatory compliance.

6. Provide a comprehensive reference source (archive) of all
information produced or captured by OCRWM which may have a
bearing on regulatory compliance.

7. Maintain the confidentiality of any information which must have
such protection.

S. Provide long-term storage and access to all program information
which may have a bearing on regulatory compliance.

9. Provide rapid search and, if possible and practicable. full-text
storage and retrieval for regulatory compliance information.
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Commitments are defined as actions promised by or to the COE in thelicensing process in response to the requests or requirements of a Federalagency, State, Indian Tribe, or local unit of government. Such commitmentswill be extrinsic to the regulations but still capable of causing delays inthe regulatory compliance process if not satisfied in a timely manner. Oncecommitments are made, they must be funded, scheduled. completed, and recordedin the LIS so that they are neither overlooked nor repeated.

A key document is defined as any program document specifically requiredby UWPA. Federal. State. or local regulations that is either prepared by theDOE or by a regulatory agency. The LIS must be able to track the preparationof these documents to allow for corrective action if delays are apparent. TheLIS must also record revisions to these documents. The documents themselvesmust be available for rapid search and retrieval. Other programmaticdocuments may be incorporated as the need dictates.

Thorough access to all information in the licensing process will ensuremaximum utilization of time. Missing information could cause unexpected andlengthy delays in licensing.

Certain program information might be confidential as part of anattorney's work package or under attorney/client privilege during anylitigation. The security of such information will be provided for within theLIS. Confidential information will be identified and keyed. This key willlimit access to this information only to individuals with the proper securitvcode.

A major complexity of the program is the length of time from sitecharacterization to final closure. This period is estimated between 60 and 90years. The information system must maintain data for this duration in orderto support continual reviews of the regulatory compliance process and toprovide the basis for or defense against initiation of design changes imposedby regulatory agencies over this time period.

With recent advances in computer hardware and software, full-textcapture, storage, and retrieval has become a reality. This methodologyeliminates the dependency on abstracts and key words. However, thistechnology is very new and expensive. Extreme care and thought needs to beexercised in deciding which regulatory compliance informateon should bemaintained on-line in full-text and in loading these documents s.nto tne sys

These systems requirements describe six separate applications for the LIS:

* regulations;
* licensing schedule networks;
* issue tracking:
* commitment tracking:
* key document indexing: and
* archiving of program documents.

These applications can be logically divided into the two main subsvsremsof the LIS. the Regulatory Data Ease (RDB) and the Archives Data Base (ACE).as illustrated in Figure 1.
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The primary reason for this division of subsystems is that the RDB
represents applications that are unique or especia7_y important to 'icensing.
whereas the ADE has a wider application. The ROB can be created and ut:.;zed,
in part, before the completion of the ADB, the subsystem which wiU recuire
the greater development effort on a program-wide basis.

2.2.1 The Regulatory Data Base (RDE) Subsystem

The Regulatory Data Base (RDB) is designed to fulfill three functions forthe licensing user-reference. tracking, and documenting. The RDB will
consist of five applications as described in the following sections.

2.2.1.1 Regulations

The first application in the RDB will consist of an exhaustive
compilation of the regulatory requirements for licensing the geologic
repository. This involves identifying and obtaining a copy of all Federal.State, and local regulations. and any associated regulatory guidance
documents. with which the DOE must comply in siting, designing, construc:t.s,
operating and closing a geologic repository. For each regulation or Guidance
document, a record will be created in the Regulations Index contair.ing the
information listed in Table 2. As appropriate, each component section of theregulation or guidance document (from the Table of Contents) will be described
or repeated verbatim as a subrecord to the "master" regulation record.

- This hierarchy will permit a greater level of detailed information
concerning a given regulation or guidance document. For example. federal
regulations such as 10 CFR Part 60 can be divided into sections and each
section described or repeated verbatim in the data base. Such-sectional
descriptions may include OCRM policy statements, technical positions, orinterpretations of a given section-of the regulation in question and/or datarequirements to demonstrate compliance. In this fashion, a consistent body of
information, which is accessible to all program participants. can be compiled
dealing with each regulation.

In addition to the obvious reference value of this information, the
ability to cross reference a regulation or section thereof with other
regulations and/or regulatory guidance will be provided. This featureprovides a valuable method for checking for conflicting regulatory
requirtments.i.e., when Part 60 would have you isolate the shafts under
certain conditions, MSHA would have you ventilate. This cross reference :nde:xwill act as an entry point to, and provide a structure for, the other
applications within the RDB. A system user will link, th.ough this index.with the other ROB applications to retrieve information about particular
issues or key documents related to a regulation or section of a regu'acior..
In this way, a broader perspective on a given regulatory requirement is
available to the OCRWM personnel.

The value of the Regulations Index as an -informational resource should
not be underestimated. A consistent source of information about the
regulations, including abstracts. interpretations, DOE policy statemenct; andother documentation will prove invaluable to establishing a program-wide
definition of the regulatory requirements and fostering a more unified
approach to solving the various issues involved in the repository licensing
effort.
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Table 2. Contents of Records ir. the Requlations Index

Main Record

* Accession information (Control number. Regulation ZD)
* Descriptive information (Title, Date, Reg. Agency)
* Key Words
* Abstract
* Requirements (text description or full-tex:)
* Section breakdown (Table of Contents)
* Data requirements to demonstrate compliance

Sub Record (for sections of a requlation document)

* Accession information
* Descriptive information
* Key Words
* Abstract
* Requirements.
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The primary users for the Regulations Index application wi; be the CCRWM
licensing staff at HQ and the Project Offices; however, the VRC and other
outside users will be allowed access to this section of the r'S as an aid to
issue resolution and tracking.

2.2.1.2 Licensing Schedule Networks

Licensing schedule networks, such as for the preparation of the
Environmental Impact Statement and the license application for construction
authorization, are currently being prepared and automated. These licensing
schedule networks can be part of the LIS or they can be maintained separate
from the LIS. For purposes of this study. WESTON has shown the licensing
schedule networks to be an integral part of the LIS in order to emphasize :he
inter-relationships between and integration needed among the various licens.ng
activities. However, a decision on inclusion of the licensing schedule
networks, both at the program-level and the project-level, will be made dur.ng
the System Development Phase.

Licensing schedule networks allow all major and supporting activities to
be laid out and looked at in the aggregate. An example is the top-level
schedule of the regulatory process leading to the submittal of license
application (Figure 2). Such schedule networks, when carried to lower levels,
illuminate the relationships amongst schedule dates mandated via legisla:or.,
the regulatory documents and preparation activities necessary to achieve those
milestone dates, and the engineering and testing activities that will wield
the data required to prepare those documents. By utilizing experienced
licensing personnel, the OCRWM will be able to identify the schedule ofmandated regulatory deliverables and, by regressing in time, establish
procedure and supporting substructure that must be in place. Regulatory
priorities, invisible in the NWPA and 10 CFR Part 60, will fall out.

The licensing schedule networks should go into as much detail as possible
at any point in time and utilize a system of charts and reference files to
provide such detail. The goal is to illuminate Federal, State, and local
requirements since any of them can stall the project.

A quick example of the information to be shown on a network and how it
can be used follows for the Safety Analysis Report (SAR). To support a given
construction authorization date, a SAR preparation schedule net-tork car. be
prepared (making allowances for NRC review and hearings as appropriate]'. *Vil
a regulatory guide on format and content be available in time to support the
DOE's SAR schedule? If not, should the DOE prepare its own? How would this
be done? Is a procedure necessary? Assume a section of the SAR will, in
part, categorize structures, systems, and components important to safety or
important to waste isolation. What information is necessary to wr.te :his
section? Will NRC issue a regulatory guide on the classification process? gnot, how will DOE write this chapter? Does the DOE need a procedure for
assessing the safety classification of repository systems? By when is such a
procedure needed? Solely to support this section of the SAR? Doesn t such.
information also profoundly affect the implementation of the quality Assurance
(QA) Program? When should the QA Program be implemented so as to ensure tne
validity of SAR data? Doesn't the classification of structures. systems. and
components therefore need to be done prior to QA Program implementa:i.on?
Isn't this information also necessary to implement 10 CFR Par: ':. t.he
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Reporting of Defects and Noncompliance? The licensing schedule networks w-,l!
recognize and display all such relationships. When changes to des ign or
regulations occur, the LIS will prove invaluable in assessing the effect or.
the licensing critical path.

Once developed the licensing schedule network can be analyzed for
potential delaying scenarios such as: Presidential decision on candidate
sites, Environmental Assessment (EA) challenge in court, delay in NRC comments
on the SCP, or delay in obtaining local/State permits. When completed. :t.e
licensing schedule network will identify the need for activities and
procedures to support the regulatory compliance process.

2.2.1.3 Issues Tracking

This application will perform three primary functions:

* track the status of issues from initial identification through
closure:

* document the ultimate resolution of an issue; and

* serve as a reference point for interaction on issues.

Issues will be defined by the OCIRWM in response to program research and
findings or through contentions raised by the NRC, other Federal. State. and
local agencies, and the general public. The most important step will be the
establishment by OCRWH of a system to identify issues. Each issue, once
identified, must be properly described, then categorized. prioritized, related
to other issues and, finally, a work plan must be developed describing the
activities necessary to bring the issue to closure. As these activities
proceed, the status of resolution and finally the resolution itself will be
tracked and documented. The Issues Tracking data base will contain a record
for each issue, consisting of the information listed in Table 3.

In addition to the tracking function provided through this system. the
Issues Tracking data base will also store indexed references to other
applications in the RDS. The Issues Tracking system user can document
activities of the resolution process, through the creation and use of these
indexing capabilities; i.e., building an index of pertinent and supporting
documents in the program archives. This cross referencing between the :ssues
Tracking application of the RDB subsystem and the Document Index application
of the Archives Data Ease subsystem is an important aspect to the LIS system
and is used by other applications within the RDB.

2.2.1.4 Commitment Tracking

The Commitment Tracking application will function in three ways:

'. to maintain and track an inventory of the commitments made by the
OCRWM and other parties to OCRWM during the repository licensing
process;

* to document the activities in fulfilling these commi:ments; and

* to document the means of fulfillment of the commitments.
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Table 3. Contents of Records in the Issues ':ackina Data Base

* Accession information
* Issue description
* Source of issue
* Regulatory agency
* Date identified
* Regulation or regulatory guidance citation
* Requirements for resolution
* Resolution Work Plan
* Task Description
* Work Breakdown Structure C'A2S) Code
* Start date
* Finish date
* Status
* Documents to be updated
* Resolution document
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The Commitment Tracking application of the RDB is designed as an aid toboth licensing management personnel engineering and design managers.
Procedures should be developed at OCRWM to identify who can make commitmentsfor the DOE, what kind of commitments they can make, and how these commi:men:s
will be documented and tracked through fulfillment. The contents of theCommitments Tracking data base are described in Table 4.

2.2.1.5 Key Documents Index

The following two primary functions are intended by the Key Documents
Index application:

* to serve as a tool for the active compilation of the Administrative
Record on the preparation and revision of the key program documents
generated by the DOE: and

* to form a structure for describing and archiving those key program
documents which are generated by the regulatory agencies.

This data base will provide a structure for describing the purpose andcontent of these documents and for detailed cataloging of the various
reference and support documents used in their preparation. The system oil:thus provide an index to the administrative record for the decision processesoccurring during the preparation of these documents. The Project Offices willhave the responsibility to maintain the site-specific Key Documents Index.while HQ will maintain the index for programmatic documents and the ;eneric
sections of the site-specific documents. The Key Documents index wil. containinformation about each document as listed in Table 5.

The users for the Key Documents Index application will primarily includethe CCRWM personnel involved in preparing these documents and the OCTW¶Mmanagement personnel interested in the current status of the documents. Laterin the process, however, during hearings or litigation, the system willsupport the other participants in licensing.

2.2.2 The Archives Data Base (ADB) Subsystem

This subsystem of the LIS will consist of a full-text document retrievaldata base, various indexes to the physical records of CCROM. and the -ecorcsthemselves. The implementation of the LIS will begin by defining aprogram-wide policy for records management and by establishing procedures
designed to provide proper record keeping and consistent archives at eachprogram location. This policy and these procedures will address the captureand storage of program documents, core samples. site photographs and otherrecord types which might be identified as part of the physical evidence ogOCRWM activities. Storage media, record duplication and the location andpossession of the archives will need to be defined as part of this program
policy on records management and questions concerning the legal aspects ofprogram record keeping will be answered.

Information produced prior to the release of the Environmental
Assessments and after enactment of the NWPA should be sorted mnto :wo-
categories--infornation deemed vital to regulatory compliance and i.n'oczation
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Table 4. Contents of Records in the Commitment Trackiin Data Base

* Accession Information
* Description
* Responsible Agency/Office
* Responsible Person
* Agency/Office Committed to
* Contact Person
* Requirements for Completion
* Priority
* Date of Commitment
* Due Date
* Status
* Documents to be Updated
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Table S. Contents of Records in the Kev Documents Index

Main Record

* Accession Information
* Document Title
* Document Description
* Author Organization
* Requiring Regulation
* Document Key Words
* Document Abstract
* Section Breakdown (Table of Contents)

Sub Record (for sections of a key document)

* Accession
* Section Title
* Section Description
* Section Key Words
* Section Abstract
* Reference to Supporting Documentation
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needed for support. The former should be stored in and searched on ful: tex:;the later, key words and abstracts. Information required for compliance :h.a:was produced prior to enactment of the NAPA should be referenced through keywords and abstracts.

The development and maintenance of the ADB archive is not intended toreplace the working, in-office filing systems currently in use throughout :heprogram, rather, it is a new, controlled long-term storage system for thepermanent program record.

2.2.2.1 Document Archives

The LIS is based on the creation and maintenance of a document archivesat each program location. This archive will provide the lasting record ofprogram activities throughout the repository licensing process. Access tothis record is a primary requirement of the OCRW&M repository licensing eigor:and provides a tremendous informational resource to all participants in thisprocess. The operational characteristics of this archive must be described inorder to understand the basic concepts of the LIS system.

2.2.2.2 Document Control - Input to the Archive

The document archives for document storage at each program location mustcontain a consistent and comprehensive collection of important programdocuments. This will entail the inclusion of all program documents that wi.be used during repository licensing. Documents created by the OCRWM or theircontractors and related documents created outside CCRWZ4 are to be included -nthe archives. The specific scope of information that must be collected is tobe fully defined during the design phase. but obvious exceptions would includepersonal mail, proprietary information, duplicate copies resulting frominternal CCRWM distribution between HQ and Project Offices. administrative
information such as personnel records and resumes, or draft documents.
Careful consideration must be paid to all types of program information and allaspects of licensing information in defining criteria for inclusion in thedocument archives. There should be a conservative approach to defining :hesecriteria to minimize the level of effort necessary to process the informationflows within OCRM and to insure that full documentation of program aciviti.esis maintained.

Document control procedures will be established across the program :oinsure a consistent method to capture and file the documents in the centralarchives. The document control staff should be connected to all informationflows within the repository program. such as mail and correspondence haradcng.word processing, document concurrence and internal distribution. These
procedures will involve the assignment of a unique and descripive2 controlnumber to each program document and the classification of the doc'men: bysubject for filing in the archives. Copies of the documents should be made coprovide the file copy and micrographic copies produced to serve as the workingcopy of the document for later retrieval.

After collection of appropriate documentation. key words and
bibliographic information about the document will be input to the Coc-men:Index in the Archives Data Base CADB) subsystem of the LIS. This informa::or.
will provide a part of the mechanism for later Location and recriev'al of :n'ese
documents.
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The entire flow of documents through the local doc.men: cont:ol ar.dindexing processes into the local document archives is depicted in Figure 3.
Information flow between the users and the LIS which involves document search
and retrieval is shown in Figure 4.

2.2.2.3 Alternative Approaches to Document Archiving

During the course of this requirements study. three alternative
approaches to document archiving and retrieval techniques were examined.
These included:

* manual systems;
* computerized indexes to hard-copy files; and
* full-text document storage, rapid search, and full-text retrieval

systems.

A description of these alternatives and the recommended system solutior.
follows.

2.2.2.3.1 Manual Filing System

In visits to two utilities, Commonwealth Edison Comoany and Duke Power,manual filing systems were evaluated. Such systems involve the creation of
card file indexes and the cross filing of documents by subject, date. etc.Access to the documents involve the task of manually searching the card
indexes to locate a hard copy of the desired document or documents. While
these utilities have relied on such manual systems to support their licensingefforts, the tremendous volume of information being compiled by CCRtM and therequirements for rapid access to and retrieval of hard copy during the
licensing process in order to meet the Congressionally- mandated licensing
schedule in the NWPA or the overall schedule presented in the Mission Plar.precludes use of strictly manual systems as a viable solution for this program.

2.2.2.3.2 Computerized Indexes to Document Archives

Both the Salt Repository Project Office (SRPO) and Basalt Waste Isolat onProject (BWIP) have working computerized indexes to document archives of bothpaper and microfiche copies of program documents. These indexes con:a.n
bibliographic information about the documents including key words. abst:acc3.
and file location of both the hard-copy and microfiche of the document. Suchsystems allow multiple concurrent access to the indexes for interactiie searchand selection of information. Index entries for a document can be accessed bytitle, author, data, key words or other fields in the index record. Cnce theindex entry has been retrieved, the User can review the document abstract onthe terminal screen or, if desired, request a hard copy of the document. w.-:.-is printed from the microfiche. In systems of this type, if the user is in aremote location, requests for documents can be made on-line and those copiescan be express mailed to the requestor.

2.2.2.3.3 Full-Text Storage. Rapid Search, and Full-Text Retrieval

Full-text document storage, rapid search. and full-text retr:evalconsists of storing entire documents in digital format. Cocument headerrecords are prepared containing bibliographic data such as ::t:e. autho:.
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subject, dates. and key words. Users of such a system car. interactively
search the system contents on a given field or fields in the document header
if these values are known or they can make searches on any word or phrase in
the body of the entire document text.

The full-text approach towards the storage. rapid search and retrieval of
documents eliminates the need for abstracting the document and ident:iv,.g cai
words-a step that is necessary in computerized indexes to hard-copy f'.ing
systems. Full-text also serves to insure that no document is mis-filed ue :o
an invalid abstract or key word list, and, it avoids problems introduced by
using different abstractors.

Documents are loaded in to a full-text system through a variety of
interfaces. These include:

* telecommunications:
* disk format translations;
* optical character recognition systems: and
* keyboard entry.

The method of loading data depends on the source of the document and the
nature and condition.in which it is received. Rekeying of documents is
inefficient and should be avoided. Most program documents (i.e. :hose
generated by the DOE, NRC. other Federal agencies, States, and Indian Tribes)
can be required through terms of interagency agreements or Consultation and
Cooperation (C&C) agreements to be submitted to OCRWM in digital form either
through telecommunication or on magnetic media. Good quality hard coov -an be
loaded to the LIS through an optical character reader and other hard copy can
be rekeyed into a format that is compatible with the LIS host system.

2.2.2.3.4 Recommended Approach To Document Archives

The LIS should utilize full-text storage. rapid search. and full-text
retrieval and computerized indexing methods to the maximum extent possible.
To this end. program information could be divided into three groupings. The
first consists of all information having a bearing on regulatory compl ance
produced prior to enactment of the NWPA. Such information should be
referenced through key words and abstracts. The second group is comprised of
information produced from enactment of the MRPA through release o -.he
Environmental Assessments. Key information tsthin th.s group should be 3:Zoe-.
in and searched on full-text; other information identified as necessary for
compliance should be referenced through key words and abstracts. Fina!:.-,
whenever possible, the information produced after the release of the
Environmental Assessments should be stored en and searched on ful:-ce:..
Additionally, graphic information such as maps, plots, diagrams and
engineering drawings, generated separately or included in the body of other
documents, should be committed to microfiche storage. This, too. should :e
computer indexed to aid in the organization and retrieval of this iniormat.on.

The amount of program knowledge and in-depth understanding that must -e
applied when using full-text systems cannot be overstated. Mhe sheer vo_!nrme
of information and the complexities associated with full-text storage and
retrieval dictate the most intelligent and effic:enc systems. The Present 5sa
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of full-text systems containing large volumes of documents (greater than
30,000 documents) is minimal, resulting in little data on their efficier.c-..
One study by D. Blair and M. Maron entitled. "An Evaluation of Retrieval
effectiveness for a Full-Text Document Retrieval System" (Communications of
the ACO, Vo. 28, Number 3. March 1985), found that, on average, only 20
percent of the relevant documents were retrieved using IBM's STAIRS software.
This text dealt with 40.000 documents just "placed" into the computer. The
conclusion was that to increase recall and precision great care must be
exercised in loading the documents into the system. Priorities must be set.
relationships defined, duplication eliminated, and key words identified. -has
caveat places a large burden on the proper function of the input module.
Technical staff with programmatic and licensing knowledge must determine Yh:,ch
information is loaded into the Data Base Module; and. then technical staff
must oversee and review the eroduct to verify its adequacy and useabilitv.

2.2.2.4 Rapid Search

The exact rapid search technique used in a full-text system depends unon
the selected software; however, the general concept is to develop a unique
word list from each document. A unique word list is made more workable by
having the computer remove all non-essential words (e.g.. pcepositions) from
the text. This greatly reduces the number of words and. therefore, decreases
search time. Proximity searching, which permit both primary and secondary
word searches, are also available. An example of this is searching for the
concept "ground water transport" where "transport" is the primary word and
'ground water" is the secondary phrase. The proximity search would locate
both "ground water transport" and "transport of ground water." -These search
techniques result in a listing of documents which contain the desired word or
words. The next step is to retrieve the documents or sections of interest,

2.2.2.5 Storage and Retrieval

Three methods of storage and retrieval have been reviewed. The first is
to have a library of documents in hard-copy form or on microfiche. After the
identification of a document, the user would request the hard-copy version
from storage. The second method involves the storage of the complete text of
each document on magnetic tape. At the time of retrieval, a computer operator
would mount the appropriate magnetic tape in order for the user to -evasw or
print the document. Depending on the system load. wait time could te
significant. The final method of storage and retrieval %s to keeo al! Ce::
on-line. The user can immediately review any document or section th.eceof.
Depending on the number of documents, storage costs could be significant.

The actual method of storage and retrieval depends heavily on adv:ances :.n
the computer industry. For example, on-line storage becomes a viable method
if and when optical disk storage devices are commercially available. Th:e
state of advances in storage devices at the time of final design w-ll dictate
which storage and retrieval method is initially used. As advances continue.
they will be incorporated into the LIS.

2.3 LIS Phvsical Specifications

The LIS represents a "first" for OCRWM--a shared information resource.
Like all "firsts". many obstacles stand in the way of full implementat--orn of
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the system. Not the least of these are the physical constraints in
configuring the hardware and software to support the E'S on a program wide
basis.

WESTON has evaluated a distributed LIS which reflects the curren:
structure of the OCRWM program and attempts to tie together the support
information management systems at HEQ and the Project Offices. Various hos:
computers are in use by HQ and the Project Cffices (Figure 5). Some of th.ese
systems are owned by the DOE while others are contractor equipment. These
systems are employed for various program applications such as technical data
bases, modeling, program management and administrative support. This
distribution of equipment lends itself to the distributed LIS which hESTZI h as
evaluated in this study.

In the distributed LIS, the system would be installed on a host computer
at each Project Office and HQ. Each site will be responsible for maintaining
the site specific portions of the LIS data bases (Figure 6). The system userswould have access to the local LIS and have the ability to access the UIS at
other Project Offices and HQ. The total LIS would consist of the data in al1
of the applications (Figure 7), including the hard-copy archives at HQ and the
four Project Offices.

2.3.1 Common Hardware

In the distributed LIS evaluated by WESTON in this study. identical host
hardware at HQ and each Project Office would be the ideal situation. As
Figure 5 suggests. however, there is no common hardware in place across the
program. The DEC VAX series of super-minis is available to HQ. SUFO.
Crystalline Repository Project Office (CRPO), and NNWSI. but SWIP is currently
supported by Sperry 1100/44 and IBM 4341 mainframes. No plans now exist for
EWIP to add a VAX system or access a VAX system at PNL: however, these
alternatives should be evaluated early in the design phase of the LIS
implementation. In the sole context of the LIS. this may not seem cost
effective; but, in view of other program needs and applications common
hardware might be very desirable.

Although common hardware would make LIS design and implementation easier
and more efficient, the current configuration of equipment does not precludeLIS design and implementation using the distributed or cther as--,et
unevaluated structures.

2.3.2 Common Software

Implementing the distributed LIS using different software packages is
highly undesirable. To share this informational resource across the program
demands identical system functions from the user's perspective. Menus, errormessages, screen displays, reports. backups and queries need to be cons:,tent
in each implementation. Standard software presents the only possible
alternative in developing identical capabilities for the distributed US.
Standard software would also significantly reduce the development andmaintenance costs for the LIS. One programming team could develop. insta:.
and test the system at HQ and once operational the system can be :mclemene..
at the Project Offices. This would alleviate the need for and costs of fiveseparate development efforts. System maintenance and modification costs Soundalso be minimized and such efforts could be better coordinated ae aac. s::e.
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DOE SUPPORT MAINFRAME. DATA MANAGEMENTOFFICE CONTRACTOR HARDWARE SOFTWARE

IBM 4341
NO WESTON AMOAHL OMS-11o0, MAPPERSPERRY 1100/72 (W) INFO

DEC YAXviias (W)

SWIP ROCKWELL SPERRY 110014 SYSTEM 2000IBM 4341 NOMAD

NNWSI SAIC DEC VAX-11/750 (SAI) INGRESSANDIA CDC CYSER (SANDIA) SYSTEM 2000

SRPO BATTELLE DEC VAX.11/7SC (BCL) BASIS
CDC CYBER (BCL)

CRPo BATTELLE DEC VAX. 1/750 (DCL) BASIS
C.C CYBER (.CL)

Figure S. OCRWM computer resources.
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Figure 6. LIS data base administration resoonsibilities.
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Currently, numerous software packages are in use at the various program
locations (Figure 5). No package is so widely used as to present an im-eda: echoice for software standardization. There are; however. numerous data
management systems available that will execute on DEC. CDC, and IBM
computers. A standard package should be identified and selected. during the
System Design Phase to serve the requirements of the LIS.

2.3.3 Telecommunications

In order to share the distributed LIS system evaluated by WESTON in this
study. HQ and each Project Office will have to support remote users from the
other locations. This will require that a standard terminal type be selected
and appropriate communication.equipment on each host be made available forremote LIS users. The users can be linked to the various systems in numerousways. Private networking on leased lines, public data networks and common
carrier dial-up are the alternatives available.

2.3.3.1 Private Networking

The various hosts employed in the LIS implementation can be physica'l;y
linked into a OCRWM network. In such a network. all OCRWH host computers
would be linked by leased phone lines. One host would control the network anduser access. This host would allow a user at one program office to be
physically connected, through the network, to the LIS at another program
office.

Such a network would incur considerable costs in software, equipment.
communication lines and manpower. The situation would be further complicated
if the LIS hosts were not all DOE equipment. Networking may be a viable
alternative in the future when this program has matured and other applications
have been defined, but for now, while programmatic strategy for information
systems is still being formulated, networking the OCR*M hosts would be
premature.

2.3.3.2 Public Data Networks

A viable alternative for linking remote LIS users is the use of thevarious public data networks such as Tymenet or Telenet. These systems
involve sophisticated nationwide digital networks to which users connect
through local dial-up calls. Each LIS host would be required to subscribe asa host-node on the network and would pay for leasing the connect equipment and
for total usage. These costs can range from S4.000 to S10.OOO a month Just
for equipment.

2.3.3.3 Common Carrier Dial-up

Common voice-grade dial-up telephone lines (including the Federal
Telephone System (FlS) lines) can support the LIS system during its earlyoperations. Remote users would dial the selected LIS site and be connected to
the system. Operations over dial-up connections would be at slow speeds
(30-120 characters a second) with no error checking. but since remote userswould not be entering data into the LIS. this should present no major problems.
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Chapter 3

LIS IMPLEMNTATICN PLAn

The implementation of the LIS will be a significant effort which mus: be
well-planned to attain the stated requirements and to achieve the level of
utility necessary to support OCRWM during the repository !-censr.ng process.
Like the system itself, the implementation of the LIS will be a "first" for
the program. This process will likely set pre_ ±ents and establish standards
for other program-wide systems to follow, and therefore requires a coopera:.-e
involvement by all program offices to assure practical. workable solutions.

In this study WESTON has evaluated a distributed LIS, with each project
location maintaining its portion of the LIS. This will permit a phased
approach in implementing the LIS, beginning with the HQ portion of the =S,
followed by the installation of the LIS at the Project Offices and, fi.al.',.,
at the NRC and other outside users. Implementation at HQ first will pexrrni
the resolution of startup problems such that a fully operational system car. be
brought on-line with a minimum of startup problems at each subsequent
participant. CCRWM will evaluate other options for the structure of the ::S
in the System Design Phase.

The plan described herein outlines the activities (or phases) required to
establish the distributed LIS at HQ. These activities are:

* Information Flow Analysis and Data Collection.
* System Development. and
* Installation and Training.

The tasks required to complete these activities, their descriptions,
schedules, staffing requirements, and estimated costs are described in the
following subsections and shown in Figure 8.

3.1 Information Flow Analysis and Data Collection

The tasks to be conducted during this phase are the following:

* Develop Data Flow Diagrams:
* Develop Issues Tracking Sequence:
* Records Management Workshops:
* Develop LIS Information Collection Procedures:
* Initial Data Preparation;
* Data Base Definition;
* Application Process Definition; and
* Conduct Review.

Each, of these tasks and the associated activities are described below.

3.1.1 Develop Data Flow Diagrams

The first step in designing the LIS involves an analysis of the
information paths and flow through HQ and its support contractors. 7rom :.-:3
analysis data flow diagrams will be produced. Tv.ese diagrams a;:! s--e :t
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quantify the volume of information to be processed and to identify strategic
areas for interjecting entry and control points to feed the LIS. The
procedures governing mail distribution, document preparation and concurrence.
telecommunications, filing, word processing and publication will be evauat!ed
against the requirements imposed by the licensing process and augmented as
necessary to assure that all appropriate information is retained. ANew
procedures will need to be established regarding the receipt of doc.0.ments f:om
other program participants including the Project Offices. the DRC, the ZPA.
the States, and Indian tribes. Where possible. all documents should be
delivered in digital format, either through telecommunications or on magnetic
media, in addition to the hard copy paper format.

3.1.2 Develop Issues Tracking Sequence

During this step, the sequence of events and activities stemming from the
identification of issues through ultimate resolution and closure must be
defined and procedures developed to govern the entire process. The method of
identifying issues, the definition of work plans for resolution, the reporting
of status against these work plans and the documentation of the entire
process. including closure on an issue, must be developed through a joint
effort of the licensing staff at OCRWAM, its support contractor, and the nRC.
Regulatory compliance plans are intended to provide this service.

3.1.3 Records Management Workshops

Records management workshops between HQ and the Project Offices will be
held to discuss the Archives Data Base (ADS) subsystem. specifically the
Document Archives, since this is an area of the program which has no
established standards. While some Project Offices are well-advanced in the
creation and maintenance of such archives, others are still defining needs.
For example, SRPO and EWIP already have implemented well-defined records
management systems, while NPWSI has recently completed an analysis of that
project's requirements for such a system. The requirements of the licensing
process demand that a program record survive until license termination, 60 to
90 years hence. This duration far exceeds the normal DOE standards which
allow purging of files after five years storage. What is needed is a
programmatic definition of the contents of this record and the media to be
used for storage. The costs, durability and legal impacts of various media
should be evaluated and a final determination made. This final determ:nation
will form the basis for the OCRWM's policy for records management.

The purpose of the workshops will be to allow for a sharing of ideas
between HQ and the Project Offices concerning the practices and procedures
required to create and maintain the local program archives at each si:e. :t
is appropriate that the knowledge in these efforts be shared and that a
consensus be reached on all aspects of a program wide strategy for records
management and the procedures necessary to implement such a strategry.

Once the program record has been described, the workshops will need to
discuss the scope and nature of the archives. The Office of Gmneral Counsel
(CGC) must help the program establish specific procedures and defini-:ons .or
what will be contained in this data base. CGC has stated that certa;.n program
information should be kept confidential as part of the attorney-cli.ent
relationship and the attorney work product. It is important that :hese
distinctions must be well-defined and such confidential InforMatonr. muZ: -e
protected from unwarranted access.
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This workshop needs to be held in the beginning of the information flow
analysis and data collection phase so that actions to structure the archives
can begin.

3.1.4 Develop LIS Information Collection Procedures

Building on information compiled during the Information Flow Analysis and
Records Management Workshop, the next step in implementing the LIS will
develop procedures governing the capture. formatting and storage of
information within OCRWH and its support contractors. All aspects of internal
information processing will be addressed in order to insure that all
information is properly reviewed for storage in the LIS. Word processing
practices at OCRWH and its support contractors will be evaluated and modified
to guarantee that all program documentation generated internally will be
available in digital format for future input to the LIS. Further, direction
will be given to those providing information to HQ (i.e., the Project Offices.
the NRC. the EPA, and the States and Tribes), on standards for delivering this
information in digital format.

3.1.S Initial Data Preparation

This task will encompass various efforts aimed at compiling. organizing
and formatting the data to be input to the LIS when it is operatioral. This
data includes the regulations, issues already defined, commitments made by or
to the DOE. milestones, schedules, and the bulk of all documentation produced
by CCRWM since program inception. The latter exists in many forms (hard-copy
and digital) and various locations within OCRWH and its support contractors.
All of this information must be organized and much of it formatted for input
to the LIS. This backlog will be stored in hard-copy form only (i.e.. paper
and microfiche), with a computerized index built to reference these files.

3.1.6 Data Base Definition

The LIS will consist of two subsystems: the Regulatory Data Base (RDE)
which contains five logical files (Regulations, Issues, Commitments. Key
Documents and licensing schedule networks) and the Archives Data Base (ADS)
consisting of a full-text Document Data Base and indexes to other physical
records. The contents of each file have been described in previous secti.ons.
These descriptions will be expanded to include:

* record layouts;
* field sizes for each data element;
* indexing schemes;
* file size estimates (number of records);
* data sources: and
* archiving mechanisms.

Once the data sources have been identified. the initial input data for
the system can be compiled in preparation for creation of the data bases and
initial system operation.

3.1.7 Application Process Definition

The next task is to describe the logical flow of all processes wh..ch make
up each application of the LIS. Such processes would include:
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* data acquisition;
* data entry;
* data base updating;
* query (on-line search, selection, and display): and
* reporting.

Each process will be completely defined, including its logical interfaces with
other application processes within the LIS. This definition will include full
descriptions of data inputs, system outputs and report formats.

3.1.8 Conduct Review

The last task in this activity of the LIS implementation plan will
provide for a review by OCRlWM personnel.

3.2 SVstem Development

The tasks to be conducted during this activity are the following:

* Prepare Conceptual Design;
* Prepare Hardware and Software Recommendations;
* Procure Hardware and Software;
* Develop Data Bases;
* Develop Application Programs;
* Develop System Procedures;
* Develop Test and Training Plans;
* Conduct System Test and Evaluation;
* Complete All System Documentation; and
* Conduct System Review.

Each of these tasks is described below.

3.2.1 Prepare Conceptual Design

The requirements study has identified the principal system components.
their logical relationships, and the scope and general content of the required
data files. The conceptual design activities will consist of increasing the
level of detail and clarifying all areas where alternatives are available so
that a specific system configuration is identified for implementation. :he3e
activities will consist of refining the descriptions of afl data files.
subsystems and processes necessary for the applications of the LIS.

Many aspects of the definition of the LIS relating to these activities
have been considered during the requirements study, so that some portion of
these decisions have been made. However, it is necessary that these areas be
reviewed and all uncertainties removed, so that the programming and data base
development tasks can be conducted with certainty in the follow-on phases of
system implementation. Furthermore, close coordination with the Pronect
Offices will be required during the design phase to assure that compatibility
and acceptability are attained, and that the utility of the LIS is achieved.
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3.2.2 Prepare Hardware and Software Recommendations

The second step in the development phase of the LIS implementation plan
will be the recommendation of a hardware and software corfiguration for the
system. After the applications and data bases have been defined, deci3ior.s on
hardware and software must be addressed. For successful utilization of the
decentralized LIS, the user interface and operational environment should be
identical on each local host. Hardware systems including host computers;
terminal equipment: micrographic cameras, readers and printers; optical
character recognition systems: diskette translators and various storage
technologies. such as LASER disk: read-only memory (ROM chips: and
micrographic retrieval systems will be evaluated. In addition, software
systems for data management, rapid search, full-text storage and retrieval.
and telecommunications will be identified and reviewed for application in the
LIS development.

A detailed analysis of the costs to procure and operate the various
components of the system will be prepared and trade off studies of the
comparative cost/benefits will be developed.

It is expected that some procurement of hardware and software will be
necessary to augment that which already exists within OCRWM. The
hardware/software evaluation will provide the basis for the specifications
used in the procurement of hardware and software.

3.2.3 Procure Hardware and Software

Having recommended the hardware, software, and telecommunication
configuration for the LIS, the procurement process can begin. This
procurement must be scheduled for completion prior to the installation for the
LIS. In addition, the hardware, including terminals, modems and communication
ports for remote users, must be procured, installed and tested.

3.2.4 Develop Data Bases

This task will consist of building the system data bases utilizing the
data management software just procured. This involves defining the contents
and relationships of the data structures within the protocol and syntax of t.e
software. A data dictionary is thus developed providing a common naming
scheme and perspective of the data for the application programs to be
developed.

3.2.5 Develop Application Programs

This task in the development phase involves translating the deta;_ed
process designs into the actual coded applications. LIS programming will
utilize structured programming techniques incorporating a modular design
strategy. During the programming of the individual process applicatior.s.
programmer notebooks will be maintained to document all changes made co the
application designs, including those made to overcome software idios-.cracles
or to add to system performance and capabilities. These notebooks will be
valuable tools during system testing and installation. The notebooks w:::
also provide needed documentation for system maintenance.
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3.2.6 Develop System Procedures

As with any large information system. the LIS will require the
development and implementation of various procedures aimed at controlling
information flows, system access and use, report distribution. system
operations, backups and overall system support. Implementation of the 'LS
will also require the development of compatible procedures for OCRW7M to govern
all aspects of information management. records management and central files.
These procedures will incorporate common office practices while addressing =he
demanding requirements for long term storage of OCRWM records imposed by the
repository licensing process. Various aspects of word processing. mail
distribution, document control, central filing and document retrieval must be
defined and systematized during this phase of the development process.

3.2.7 Develop Test and Training Plans

Proper system development techniques require that a plan be developed for
testing the completed system for problems and evaluating overall system
performance. The development of such a plan requires careful consideration of
the various uses of the system applications and should be designed to fully
exercise all logic paths through the system software. Test data bases should
be created to simulate operational loads and to incorporate all relationsh.ps
between the data sets. Acceptance criteria must be developed to identify
acceptable system performance prior to the actual test and evaluation phase.

An important aspect in the development of the LIS is the preparation of a
training program for the system users. This training program will be designed
to address the needs of the LIS Administration Team (i.e. the people who
operate the. host computer), OCRWM and support contractor personnel who will
use the system, and at a later date the non-DOE users (NRC. States and
others). The plan should include development of a training schedule and
preparation of training materials including viewgraphs, training guides and
data bases to be used during hands-on sessions with the LIS. Training should
be provided at each program site and must be coordinated with the schedule for
installation of the LIS at each site.

3.2.8 Conduct System Test and Evaluation

After all the application processes have been programmed. testr.ng and±
evaluation of the system components can be performed. Once all che comporsn~cs
have been tested individually and fine-tuned, where necessary, the entire
system should be tested as an integrated whole and the overall performance
evaluated against the acceptance criteria that have been defined. teracior.s
of this entire process should be performed until all "bugs" have been
corrected and the system declared "operational." It is important that all
aspects of the testing and evaluation of the system be documented. especia. y
any changes made to the programs to overcome problems or deficiencies.

3.2.9 Complete All System Documentation

Documentation is not a footnote to the development process, rather it -.s
an on-going activity throughout the system development phase. Proper
documentation will include user manuals. operational guides. programmer
reference manuals and final system design documencation. These doc-ments wl!'

373 Repovte DRAFTDAr DRAFT I-.'... '-' '_



be clearly written in a manner appropriate for the intended audience. The
system documentation will be an important part of the operational LIS and will
be subject to configuration control procedures for the system. The system
documentation will be updated with each revision to the LIS and will be
distributed with each new release of the system software.

3.2.10 Conduct System Review

The last task in the development activity of the LIS implementation plan.
calls for a review of the functional LIS. System demonstrations utilizing
test data will be conducted for OCRWM personnel allowing for fine tuning prior
to installation of the system.

The final plan for the next phase-Installation and Training--will be
presented and a schedule for completion of the system will be proposed.

3.3 System Installation and Training

The LIS will be designed with the continual exchange of ideas and
requirements between licensing engineers and information systems and computer
specialists. After the development of the computer modules within the Lis,
the ADP staff will install the system and train the licensing engineers and
other users. The emphasis in this section is on the ADP staff needed to
perform the installation of and training on the computer modules.

The tasks to be conducted during this, the final phase in implementing
the LIS at OCRWH are as follows:

* Install System;
* Conduct Training;
* Define Phase Ir Plan; and
* Conduct Acceptance Test.

The activities associated with these tasks are defined below.

3.3.1 Install System

The operational LIS will be installed at HQ and its support contractor
and the initial data load will be completed. This will require extensi:e
coordination to insure that the appropriate hardware and software are in Dlacs
and functional, and that all peculiarities of the operational system are
identified prior to the installation.

This task will involve the implementation of all LIS operating procedures
at HQ and its support contractor. These procedures will have been defined and
developed through a joint effort between the LIS development team and :he
appropriate OCRWM personnel.

3.3.2 Conduct Training

Once the operational system is ready for installation. the :train.ng plancan be implemented. The first phase of training will involve the members of
the LIS Administration Team (see Section 3.4.1). This training -dill be
coordinated with the installation of the L:S software and procedures so Sea:
"hands-on" training sessions can be held. The train..ng for the LS
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Administration Team will, necessarily. be the most extensive. This team will
need training in all the new procedures surrounding the LIS as well as all
aspects of operations and revision of the system. including data entry, data
base manipulation, sorting, interactive queries, report generation, error
messages, and recovery.

The operations staff at each site will need to be instructed in the
operational characteristics of the LIS. This instruction will include system
start-up procedures, access requirements, report distribution. backup and
security procedures, and error handling techniques.

Finally, the OCRW{ and Support contractor personnel who will use the LIS
will be trained in the procedures for capturing the required information and
providing this data to the LIS. in access and use of the LIS, at each site and
in the methods for accessing the LIS at the other program locations.

3.3.3 Define Phase II Plan

After the LUS has been installed at OCRWM and its support contractor. and
an appropriate period for evaluation of the operational characteristics of the
system has elapsed, a plan will be developed for the installation of identical
systems at each Project Office. This plan will require a joint effort to
insure a smooth implementation of the Project Office LIS and transition to the
new operating procedures at the Project Offices. Details of this plan will
include coordination of the procurement and installation of the necessary
hardware and software, development of a schedule for training the LIS
Administration Team and users, development of a schedule for installation and
testing of the LIS at the site, and a description of on-going support to the
LIS user community.

After implementation at the Project Offices. the LIS will be installed at
the NWC and States. At this time any necessary hardware (e.g.. computer
terminals) and software will be procured. Training on the system will be
directed to both the ADP staff and licensing staff. A detailed implementation
plan for this phase will be developed during implementation at the Project
Offices.

3.3.4 Conduct Acceptance Test

After the system has been installed. the final acceptance test (defined
during the design and development phases) will be conducted with real data
bases. The system will be exercised to the full extent in order to insure
that no peculiarities exist which would impair system performance. Successful
completion of the acceptance test will result in the LIS being declared "ready
for use" and administration responsibility will be transferred to the LIS
Administration Team at HQ.

3.4 LIS Costs and Staffing Estimate

Having defined the specifications for the distributed "PS. the costs
associated with the development, implementation and operation of the system
can be estimated. These costs, the staffing requirements and a schedule -or
implementation of the distributed UIS evaluated by WESTCN in this study are
described in the following sections.
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3.4.1 LIS Staffing Requirements

The ongoing operations of the distributed LIS will require an LIS
Administration Team at each program location. This staff will be respons..bla
for the administration of the computer system, management of the document
control and record keeping functions, and the creation and maintenance of the
site archives. The conceptual staffing requirements for the LIS
Administration Team are shown in Table 6.

3.4.2 LIS Cost Estimates

Figures 9 through 13 outline the implementation. hardware, software and
operation costs for each of the first five years in the life of the
distributed LIS evaluated in this study. Figure 14 presents a summary of
these costs. These estimates are for a distributed, stand-alone LIS; that is,
one in which all hardware and software are purchased and new personnel hired
at each site to support and maintain the LIS. Zn actuality, certain equipment
and personnel already in place will be utilized and cost savings will be
realized. In addition, OCRSWM will evaluate. in the System Design Phase. other
options for the LIS including using a centralized mainframe.

The costs of the first three years are divided into implementation.
hardware and software, and operation. The implementation includes designing.
building, testing, and installation. There also will be some specialized work
to adapt the system to a specific location. The bulk of the operational costs
consist of staff costs.

3.4.3 LIS Development Staff

The development team necessary to implement the distributed LIS evaluated
in this study consists of data processing and records management specialists
and a staffing of three people with various backgrounds, e.g. licensing
engineers, office management specialists and research analysts, as shown in
Table 7. In addition, two file clerks will assist in the initial data
preparation efforts.
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* Table 6. LIS Administration Team
Conceptual Staffing Requirements (Per Site)

Position

LIS Manager

Lead Archivist

DB Administrator

Licensing Support

Document Clerks

File Clerks

Micrographic Clerks

Data Entry Clerks

OCIR Operator

TelecomN. Operator

Training and Support

Secretary

Description

Overall responsibility for the LIS

Manage the record archives at each site

Data Base Administration and User Support

Technical support for the Regulatory DB

Staff to man the Document Control desk

Clerical support of the Archives

Operators for the Micrographic equipment

Keyboard and Disk Translator Operators

Operation of the Optical Character Reader

Operation of Telecommunications equipment

Staff to support LIS user community

General Secretarial Support

Number

1

1

1.

'I

2

2

2

20

Total LIS Staff (Site)
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Table 7. LIS Development Team

Position 
N.znbe r

LIS Team Leader 
1

Records Management Scientist 1

Information Management Systems Analyst 1

Technical Staff 
3

File Clerks 
2

Systems Analyst 2

Programmers 
3

Secretary 
1

Total Development Staff 14

373 Repocts ORNFT I . ODRAET arV1 I . '---



3? 17

0Ii

HO IMPLEMENTATION
$1.600.000

HO HOST COMPUTER
SOFTWARE
TELECOMM. EQUIPMENT
MICROGRAPHICS EQUIP.
PHOTOCOPY EQUIPMENT
OPTICAL CHAR. READER
DATA ENTRY EQUIPMENT
USER TERMINALS (20)

6630.000
S300.000
6100.000

$80.000
$60.000
870.000
680.000
660.000I

'I LIS STAFF COSTS
OFFICE SPACE
PHOTOCOPY OPER. COSTS
MICROGRAPHIC OPER. COSTS
TELECOMM. COSTS
EOUIPMENT MAINT.

81.200.000
870.000
812.000
624.000
830.000

A I IR Jwv
Al � nnf�

TOTAL COST 84.211.000

Figure 9. Firso year cost - design, build, test. and install at HO.
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PROJ. OFF. IMPLEMENTATION
$500,00

PROJECT OFF. HOST COMPUTERS
SOFTWARE
TELECOMM. EQUIPMENT
MICROGRAPHICS EQUIP.
PHOTOCOPY EQUIPMENT
OPTICAL CHAR. READER
DATA ENTRY EQUIPMENT
USER TERMINALS (80)

$2,120.000
$1.200,000

0400.000
8320,000
$200.000
$280.000
0240.000
$240.000

Ii LIS STAFF COSTS
OFFICE SPACE
PHOTOCOPY OPER. COSTS
MICROGRAPHIC OPER. COSTS
TELECOMM. COSTS
EQUIPMENT MAINT.

0240.00008.000.000
$350.000
060.000

0120.000
8150.000
$625.000

TOTAL COST
$12.805.000

Figura 10. Second year cost - install at project offices. .
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NRC/STATE IMPULMENTATION
$500.000

USER TERMINALS (40)
HIGH SPEED PRINTERS (10)
LASER PRINTERS (10)
TELECOMM. EQUIPMENT

$2500.000
82650.000
6250.000
$250.000

S.

LA

LIS STAFF COSTS 
0,000,000OFFICE SPACE *8.300.000

PHOTOCOPY OPER. COSTS 
$60.000MICROGRAPHIC OPER. COSTS $120.000TELECOMM. COSTS 8350,000EQUIPMENT MAINT. 

8695.000
TOTAL COST 

$8,816.000

Figure 11. Third year cost - install at NRC and states.
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LIS STAFF COSTS

OFFICE SPACE

PHOTOCOPY OPER. COSTS

MICROGRAPHIC OPER. COSTS

TELECOMM. COSTS

EQUIPMENT MAINT.

$6.00.000

6350.000

660.000

6120.000

$350.000

6695,000

TOTAL COST $7.615.000

Figure 12. Fourth year cost - full operations.
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DISK HARDWARE COSTS $1.600.000

LIS STAFF COSTS

OFFICE SPACE

PHOTOCOPY OPER. COSTS

MICROGRAPHIC OPER. COSTS

I TELECOMM. COSTS

EQUIPMENT MAINT.

6.000.000

0350.000

060.000

$120.000

$390.000

0845.000

TOTAL COST 9.265.000

Figure 13. Fifth year costs - conversion to full-text on-line.
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FIRST YEAR

SECOND YEAR

THIRD YEAR

FOURTH YEAR

I FIFTH YEAR

84.211.000

812.805.000

$8.81 5.000

07.615.000

07.765.000

TOTAL COST $42.71 1.000

figure 14. Five year lite cycle cost estimate.

*ime.6oa ,g §st



APPENDIX A

LICENSING PROCESS DESCRIPTICN

The first task of the concept study was to describe the licensing
process. A description of the NRC licensing process was prepared as a
framework for subsequent interviews and discussions of the information
requirements of OCRWM. Interviews with representatives of the various
organizations involved in the program were conducted in an effort to determine
information requirements or applications for the system specifically relating
to licensing activities. Results of these interviews are given in Appendix B.

Licensing Process

The licensing process is that by which the OCRWZ will demonstrate
compliance with applicable federal, state, and local regulations. and obtain
the necessary licenses and permits associated with those regulations. The
specific process by which OCRWM will obtain a license from the NiRC is
particularly complex. lengthy, and places extraordinary demands on licensing
information management. The NRC licensing process, and associated information
management requirements, were evaluated in detail to provide basic input to
this concept study.

A flow diagram and a description of the major pre-licensing and licensing
activities of the DOE and the NRC was developed. The diagram and description
is based on requirements of the NWPA and NRC Regulations pertinent to high
level waste disposal in geologic repositories, and on the experience of staff
familiar with the licensing of nuclear power reactors and OCRWH. The
description serves as a framework for identifying information needs relating
to Licensing activities and for establishing unified definitions concerning
licensing.

This description of the licensing process points out the critical need
for information management techniques and procedures on this program. This
need must be addressed to facilitate and support:

* preparation of licensing documents and documenting the basis For
their preparation:

* revision of licensing documents to incorporate new information, and
in response to regulatory agency requirements:

* response to requests for information from other parties in the
licensing process:

* participation in licensing proceedings (hearings): and

* creation and secure storage of the records of licensing actions.

A diagram illustrating activities by DOE. ?RC. and others in the
licensing process is presented in Figure A-L. A description of DOE activities
(numbered 1 through 37) is provided in detail below.
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1. Identify Potentially Acceptable Sites

Reference: NWPA Section 116(a)

As the first step in the site selection process, the DOE identified the
States with one or more potentially acceptable sites and so notified those
States. Site selection is not directly part of licensing but many steps in
the site selection process require data that may be used in the licensing
process. (This is true of many activities depicted in Figure,l. Such
activities are designated by activity boxes in the figure labeled "related to
licensing".)

2. Hold Scoping Hearings for Siting Guidelines, Environmental Assessments,
and Site Characterization Plans

Reference: NWPA Section 112Cb)(2)

Before nominating any site for site characterization, the DOE held public
hearings in the vicinity of the site to solicit and receive recommendations
from the area residents with respect to the issues that should be addressed in
the EMs and the SCPs. These scoping hearings also covered the proposed
general siting guidelines (Activity 3).

3. Issue General Siting Guidelines

Reference: NWPA Section 112(a)

DOE has issued general guidelines for the recommendation-of sites for
repositories. These guidelines were issued after receiving comments -from CEQ,
EPA, USGS, the States. and the public. and received the concurrence of the
NRC. The guidelines present criteria for evaluating suitability of sites and
outline procedures for determining suitability and comparing sites during the
site selection process.

4. Issue Project Decision Schedule

Reference: NWPA Section 114(e)

The DOE will prepare and update. as appropriate. in cooperation with a11
affected Federal agencies, a Project Decision Schedule that portrays the
optimum way to achieve the schedule set forth in the NWPA. This schedule will
include many policy decisions concerning how repositories will be developed.
which will have an effect on the timing of licensing information needs.

5. Issue Mission Plan

Reference: NWPA Section 301(a)

The DOE will prepare a comprehensive report. to be known as the Mission
Plan, which will provide sufficient information to permit informed decisions
to be made in carrying out the Repository Program and the Research.
Development, and Demonstration Program required by the NWFA. The Mission Plan
will present DOE policy on how the repository will be sited. designed.
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constructed. operated, and closed; it will guide much of the licensing
efforts. NRC comment on the Mission Plan will provide valuable information :o
the DOE concerning WRCs views of DOEs approach to licensing.

6. Provide Comments in Development of EPA Standards

Reference: NWPA Section 121(a)

EPA is required to develop standards for protection of the general
environment from off site releases from radioactive material in repositories.
During the development of those standards, DOE will review and provide comment
as appropriate. EPA has issued a draft 40 CFR 191 in response to this
requirement.

7. Provide Comments in Development of NRC Regulations

Reference: NWPA Section 121(b)

The NRC is required to provide the technical requirements and criteria
that it will apply to licensing DOE's repository activities. The principal
requirements and criteria applicable to a repository are contained in 10 CMR
60, which was issued as final rule in 1983. Proposed amendments are issued
from tame to time for public comment. The DOE will respond to proposed
amendments to 10 CFR 60. and to proposed-amendments to other regulations that
pertain to repositories (e.g.. 10 CMR 20. 10 CFR 2).

8., 9.. 10. Issue Draft/Final Environmental Assessments

Reference: NWPA Section 112Cb)C1)CE) and 112(b)(2)

For each site that will be nominated for site characterization (Activity
11), an environmental assessment (EA) is required by the NWPA. The required
content of the EA is specified in Section 112Cb)(1)(E). The DOE has issued a
draft EA for each of the nine potentially acceptable sites for the first
repository. Public hearings will be held near each site to receive comments.
The draft EDs will be revised in consideration of comments received by the
public and others. and issued as final EAs. The EAs provide the basis for
nomination of S sites and recommendation of 3 sites for site
characterization. The EAs will also identify important site-specific issues
for repository development.

11., 12. Nomination/Selection of Site for Characterization

Reference: NWPA Section L12(b)(1)(B)

Following issuance of the final Environmental Assessments. the COE -ki:;
nominate S sites as suitable for characterization for the first repository.
Subsequent to such nomination. DOE will recommend to the President three of
the nominated sites for characterization as candidate sites.
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13. Issue Site Characterization Plans

Reference: NWPA Sectton 113(b)
10 CFR 60.11

Upon approval of the site recommendations by the President, the DOE will
issue a Site Characterization Plan for each site that will be characterized.
The SCP will describe the plans for geologic. hydrologic, geochemical, and
geomechanical characterization to be used for purposes of repository design
and site suitability/selection. The required content of. the SCPs is outlined
in the POPA, 10 CFR60, and NRC Regulatory Guide 4.17. The SCPs are the first
"licensing" activity in the licensing process, since it is the first DOE
activity specifically required by 10 CFR 60. Even so, this activity and
others that precede submittal of the license application (Activity 23). are
only "informal conference" between the applicant and the staff, and are not
"licensing proceedings." The SCP will be the first thorough identification of
licensing issues for each site. Site characterization must provide all the
necessary information to resolve pertinent issues for the license application.

14. Issue Environmental and Socioeconomic Work Plans for 3 Sites

The SCP does not provide plans for all site activities that need to be
carried out during the site characterization period: additional activities to
gather environmental and socioeconomic information concerning the site will be
described in two separate plans. These plans will be directed toward
providing the information necessary for the environmental impact statement. to
support evaluation of the site against the guidelines, and for site selection.

15. Hold Public Hearings Near 3 Sites

Reference: WWPA Section 113(b)(2)

Before proceeding to sink exploratory shafts for site characterization at
any site, the DOE will hold public hearings in the vicinity of the site to
inform the area residents of the plans for site characterization and to
receive their comments.

16. Make Preliminary Determination that 3 Sites Are Suitable

Reference: NWPA Section 114(f)

For purposes of complying with the requirements of the National
Environmental Policy Act (NEPA) (in particular, the requirement to evaluate
alternatives), the DOE will make a preliminary determination that 3 sites are
suitable for development as repositories, consistent with the General Siting
Guidelines.

The timing of this activity.in the licensing process is not spec fically
provided by the NWPA. Current DOE planning is that this activity will occur
shortly after the initiation of site characterization.
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17. Issue SCP Progress Reports Semi-annually, Revise Plans As Appropriate

Reference: NWPA Section 113(b)(3)
10 CFR 60.11(e)

The DOE will consider comments received from the ENRC and others on the
SCPs. Semi-annual SCP progress reports will indicate changes in plans due to
comments received and due to the results obtained during characterization.
Initial NRC comments may be provided under the Morgan/Davis agreement. A more
complete set of comments on the SCPs by the NRC will be provided through a
Site Characterization Analysis. A draft Site Characterization Analysis (SCA)
will not be provided, only a final SCA. The SCA will contain any specific
objections of the NRC to the DOE's proceeding with site characterization.

During site characterization, the
reports and submit such reports to the
and the NRC. The progress reports will
characterization activities and any net

DOE will prepare semi-annual progress
affected Governors and Indian tribes
I present the results of site
r issues that have been identified.

18. Hold Public Hearings at Sites Being Considered for Recommendation

Reference: NWPA Section 114(a)

Prior to the recommendation of a site for the development of a
repository, the DOE will hold public hearings in the vicinity of each site
under consideration for such recommendation, for purposes of informing the
area residents of such consideration and receiving their comments. This
activity is currently scheduled to be concurrent with the issuance of the
draft Environmental Impact Statement (Activity 19).

19., 20.. 21. Issue Draft and Final Environmental Impact Statement

Reference: NWPA Section 114(a)(1)(D) and 114(f)

As part of the basis for recommending a site for development as a
repository, the DOE will provide an Environmental Impact Statement. The DOE
will issue a draft EIS as a basis for public hearings in the vicinities of the
candidate sites, and to obtain comments from the CEQ. the 001. EPA, the
States, Indian Tribes, the public, and NRC for inclusion in the f'nal EIS.

22. Submit Site Selection Report to President

Reference: NWPA Section 114(a)(1)(A) through (H)

DOE will submit to the President the recommendation
development of the first repository. The recommendation
information specified in the referenced section of NWPA.
submit to the Congress a recommendation of one site from
initially characterized.

of a single site for
will also include the
The President will

the three sites
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23., 24. Submit License Application

Reference: NWPA 114(b), ll5(f)
10 CFR 60.21, 60.22
10 CFR 2.101(f)(8)

The first step in formal licensing proceedings is the submittal of a
license application by the DOE to the NRC staff. Within 90 days of
Congressional approval of the recommended site, DOE will tender the license
application. If judged sufficiently complete for review by NRC, the
application will be docketed. The application will consist of general
information and a Safety Analysis Report. Specific content requirements by
the =RC are provided in 10 CYR 60.21. The application must be accompanied by
an environmental report, prepared in accordance with 10 CFR 51. The NWPA
instructs the NRC to utilize the DOE's FEIS to the extent practicable, and
therefore the EIS will form the required environmental report.

After docketing, the NRC staff will initiate its review of the
application.

25. Respond to Requests for Additional Information

Reference: 10 CFR 60.24, 60.31

During review of the application by appropriate Branches of the NRC
staff, any additional information that the staff needs beyond that found in
the application will be requested in the form of Requests for Additional
Information (RAls). The DOE will amend its application to respond to these
RAIs expediently so as not to delay the review. The staff's findings and
their recommendation as to whether construction should be authorized will be
presented in a Safety Evaluation Report.

26. Participate in ACRS Subcommittee Meetings

Reference: 10 CPR 50.58

The Advisory Committee on Reactor Safeguards (ACRS) normally reviews the
Safety Analysis Report and Safety Evaluation Report for all applications for
construction and operation of civilian power reactors. It is not certain
whether the ACRS or a similar type of committee will review the appli.cation
for a geologic repository. If one does, a subcommittee will be formed which
will hold one or more meetings with the staff and the DOE prior to the meeting
of the full committee. The ACRS will advise the Commission on their views of
the impact on public health and safety from the construction and operation of
the proposed facility.

27. Provide Information to Other Parties for ASLB Hearing

Reference: 10 CFR 2 Subpart G
10 CFR 2.101f)(8), 2.104(a), 2.104(e), 2.721

Upon completion of staff review, the NRC will announce a public hearing
in the Federal Register. There may be petitions by the "public" to
participate in the process. Within 90 days. a pre-hearing conference win
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identify the parties, possibly consolidate some of the parties, and identify
the issues to be adjudicated. There follows a 60-day period for discovery and
another pre-hearing conference to organize the hearing. During discovery, the
DOE must respond quickly to requests for information from other parties to the
hearing.

28. Participate in ASLE Hearings

Reference: 10 CFR2 Subpart G

The ASLE hearing will be held to adjudicate the issues identified at the
pre-hearing conferences. At the conclusion of the hearings, the Atomic Safety
and Licensing Board (ASLB) will render a decision on the application.

29. Appeal ASUL Finding, if Necessary

Reference: lOCFR 2 Subpart G

The decision rendered by the ASLE may be appealed by the DOE, or by other
parties to the hearing. If appealed. the matter will be referred to the
Atomic Safety and Licensing Appeals Board (ASLAB).

30. Participate in ASLAB Hearings, if required

Reference: 10 CFR 2.785, 2.786

If necessary, an Atomic Safety and Licensing Appeal Board (ASLAB) will
review the ASLE hearing record on behalf of the Commission. If it finds
exception to the record, the ASLAB may remand that issue to the ASLE for
further hearings, or it may hold its own hearings. Once there is a proceeding
before the ASLAB. the ASLAB may raise issues on its own (sua sponte) even
though such issues have not been raised by other parties. After completion of
its review, the ASLAB will advise the Commission of its findings.

The ASLAB can also serve as the first level of appeal by one of the
parties from a finding by the ASLB.

31. Receive Construction Authorization

Reference: NWPA Section 114(d)
10 CFR 60.42
10 CFR 2.770

Upon completion of actions by the ASLE and ASLAB. the Commission will
review the record and vote a decision on the application. The Commission mas
have the Commission legal staff review the record prior to voting a dec-.sion.
If the decision is affirmative, the Commission would order the Director. "'24SS.
to issue a construction authorization. The DOE will receive the construction
authorization and begin construction of the repository.
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32. Submit Application for Amendment of Construction Authorization

Reference: 10 CFR 60.33

If the DOE finds new information during construction that has bearing on
the license application and the construction authorization, it will amend the
license application to reflect the new information.

33. Amend Application to Receive License

Reference: 10 CFR 60.41
10 CFR 2.105(a)

When construction is "substantially complete". the DOE will amend its
application in order to obtain a license to receive and possess waste. The
amendment will reflect the as-built facility rather than plans of how it was
to be built and will be reviewed in a manner similar to the initial License
application. A hearing before an ASLB may be required upon completion of
staff review of the application. At the conclusion of the review and of the
hearing (if needed). the Director, NMSS, will issue a license to the DOE to
receive and possess waste. i.e., to operate the repository.

34. Receive License to Receive and Possess Waste.

Upon receipt of the license from the NRC, the DOE can begin to accept
waste and operate the facility.

35. Submit Application to Amend License to Permit Permanent Closure

Reference: 10 CYR 60.51

The DOE will submit an application to amend the license prior to
permanent closure. The amendment will allow the repository to be permanently
sealed and the surface facilities to be dismantled or decontaminated.
Specific content of the application for the amendment is provided in 10 CFR
60.51.

36. Submit Application for Amendment to Terminate License

Reference: 10 CFR 60.52

Following permanent closure and the decontamination or dismantlement of
surface facilities, the DOE will apply for an amendment to terminate the
license.

37. Provide Defense in Law Suits

At each step in the repository development process, law suits may be
brought against the DOE by other organizations or the public.with claims that
the DOE did not follow the appropriate laws and regulations for some step in
the process.
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APPENDIX B

INFORMATION NEEDS-

within the framework of the licensing process. the necessity exists to
identify and describe the informational needs of the participants in the
licensing process, to define the licensing data universe, and co distinguish
this data, if possible, from all other data within the program. In addition,
it is necessary to describe the functional components required to capture this
information and store it for retrieval by the appropriate users. This was
accomplished through interviews and meetings with OCRWM s~taff (OGR. OPIO. OCC.
Office of Policy, Safety. and Environment (PE) and Project Office personnel.

Headquarters

Interviews were conducted with HQ staff and with others involved in the
support of OCR%.M, specifically the licensing activities. Interviews were also
conducted with personnel from the Office of Geologic Repository (OGR); the
Office of Policy. Integration and Outreach (OPIO); General Counsel (OGC): and
the Office of Policy, Safety, and Environment (FE). In addition. e:ctensive
interviews were conducted with WESTON team members having backgrounds in
licensing gained from this program. the utilities, nuclear power reactor
construction and. also, from the NRC.

Of primary importance to HQ was a systematic tracking of issues
identified during the licensing process. The interface between the DOE and
the NRC will revolve around the identification and resolution of these
issues. Issue identification, development of work plans to. resolve the
issues, tracking progress against these work plans and documenting final
closure reached on the issues were identified as required functions for such
an application.

Another requirement described by RQ and WESTON personnel was the
compilation of a list of all regulations bearing on licensing the repository.
This list should include federal, federal flowdown, state and local
regulations and the available regulatory guidance. Such a list would provide
the necessary framework on which to build a description of the regulatory
requirements for the repository and under which to compile and organize
information gathered in response to these requirements.

Commitment tracking was also described. by various parties, as vital to
the licensing process. Throughout the process. CCR*M must maintain
responsiveness in meeting the information requests made by outside parties and
the DOE must meet all commitments made to secure the license. These actions
must also be properly documented for later reference.

During these interviews no clear definition of licensing data versus
program data emerged. In fact, interviews often suggested that any program
information could be called into question under certain scenarios of rhe
licensing process. The level of effort required to review each piece of
information to determine if it specifically relates to licensing. and.
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therefore, needs to be stored for later retrieval, is high. This, coupled
with the inherent risks of not capturing data pertinent to licensing, dictates
that all program information should be scrutinized for proper classification.

General Counsel

General Counsel. especially, held the view that to ignore a given segment
of information as non-licensing would be counter-productive and that all
information on the program will be subject to Discovery during the Atomic
Safety and Licensing Board (ASLB) hearings in the licensing process. CGC
emphasized that the demands placed on OCRWH information systems during
hearings or litigation would be tremendous. They stressed that, during the
hearings. they (OGC) would primarily be interested in how well the information
was cataloged and categorized for ease of rapid retrieval. During these
hearings OGC would be required, from time to time. to quickly become
knowledgeable or satisfy information requests about various aspects of CCR!FM.
The information systems of OCRM would be the principal tool for OGC to gain
this knowledge or satisfy the information requests; thus, the systems'
performance could affect both the outcome and the duration of these hearings.

OGC also described the need to properly identify information which they
will hold as confidential to the attorney-client relationship or as part of
the attorney work package. This is an important distinction which may affect
the design and development of the LIS, which components of the LIS are
accessible to non-DOE users, and the proposed community of LIS users.

Workshop with the Proiect Offices

A workshop was held in early January at which the Project Offices were
represented by a team of licensing and information support personnel. The
workshop provided an opportunity for each Project Office to describe its
current activities in defining and developing computerized information systems
to support licensing efforts. The workshop also served as an open forum for
discussing various approaches towards integrating these systems into a program
wide informational resource.

The HQ/WESTOU team opened the workshop by presenting the licensing
process diagram and describing the various activities involved in this
process. Some conceptual diagrams of a licensing data management 3ystem 'fare
presented to foster discussion of the functional crquirements for the system,
and the division of responsibility for the ongoing administration of the
system.

Each Project Office presented a description of the status of information
systems at their respective locations. They also provided their views and
concerns on the nature and possible outcome of the requirements study and
offered constructive input to the conceptual design which had been presented.

Basalt Waste Isolation Project

The EWIP staff described various information systems in use at their
site, but primarily focused on that project's top down approach towards
defining their information needs in terms of the project mission and
objectives correlated with the regulatory requirements and criteria. ~e Twh
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presentation stressed traceability from the analytical reports. back through
data collection to the regulatory requirements and, finally. to the mission
objectives for which the data needs were identified.

The SWIP technical data collection and data base management activities
were briefly described, giving the workshop attendees some idea of the volume
of technical data to be compiled at each site (BWIP has compiled approximately
28 billion characters of computerized technical data to date in its data
collection activities and stores this data on magnetic tape.). Microcomputer
based systems at the site are currently tracking issues raised by the'fRC in
reviewing the EWIP Site Characterization Report and commitments made by the
Project Office under licensing activities. A list of computerized information
management systems currently being uqed at EWIP is presented in Table 5-1.

Salt RepositoEv Proiect Office

The SRPO presentation concentrated on Records Management activities and
current efforts to integrate various data management systems into an overall
package, called the Integrated Data Management System (IDMS). The ZDMS
consists of numerous applications dealing with correspondence and document
control, technical data management. tracking systems, sample inventory
management and information retrieval functions.- A list of existing and
proposed subsystems of the IDMS is presented in Table 1-2. The Records
Information System (RIS), part of the IDMS, was described in detail to the
workshop participants. RIS is an automated index to the central archives
(hard-copy and micrographic storage) of the SALT project. This index contains
keywords and abstracts of correspondence and documents for the program dating
back to the late 1970s. By searching the index, a user can retrieve
bibliographic information. document abstracts, and locate either the hard-copy
or microfiche file for the document.

Nevada Nuclear Waste Storage Investigations

The NNWSI staff presented a description of the various data systems in
place at the site, as listed in Table B-3. These included mail logging,
action items, comment tracking, EA and SCF reference files and systems
addressing budgetary and cost/schedule control systems. The )laws: team
stressed their flexibility in developing information management systems as
they are actively defining their own requirements for such systems. They
described the need to develop common criteria under which systems de:elopment
efforts could be defined on this program. Such criteria would consist of cost
and resource considerations as well as the typical performance and utility
guidelines for system development planning.

General Workshop Topids

The Project Office presentations were followed by a period of open
discussion. One topic centered on the appropriate users of the Licensing
Information Management System. WESTON suggested that the list of possible
users of at least a portion of the LIS, outside of HQ, the Project Cf-fices and
their respective contractors, could izclude:
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Table B-1. Current Information Management Svstems
of Basalt Waste Isolation Project

* Technical Data Base
* Licensing Commitment Data Base
* SWIP Document Accessions System
* Core Retention Data Base
* Engineering Release System
* MWIP Library
* Procedure Control System
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Table 2-2. Integrated Data Management System
of Salt Repositorv Project Office

Developed Subsystems

* RIS Records and Information System
* RIP Records Turnover Package
* Catalog Catalog of Ongoing Work
* PMS Project Management System

Subsystem Under Develooment

* DOR Detailed Data Reference
* EDRS Engineering Data Release System
* DCRTS Document Comment and Response Tracking System
* SIMS Sample Inventory Management System
* CDMS Contract Data Management System
* TDB Technical Data Base
* RCS Report Clearance System
* RTS Reference Tracking System
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Table B-3. Current Information Management Svstems
of Nevada Nuclear Waste Storage Investigations

* Project Management System (PMS)
* Action Item Log
* Correspondence Log
* EA Reference File
* SCP Reference File
* Comment Tracking System
* Project Baseline Records Management
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* NRC
* U.S. Department of Transportation (DOT). U.S. Department of interior

(DOIX, EPA, U.S. Department of Labor (DOL)
* State. Local and Tribal governments
* the Public.

A primary concern of the workshop was the definition of the term
"Issue". This had been described as anything from public comments on the
program in general or on specific program documents to any question raised by
the DOE, NRC or a recognized authority. For the purposes of this report and
this system, an issue is defined as a question that must be answered or
resolved in order to complete regulatory assessments of site and design
suitability. This definition is broad enough to include issues arising out of
federal. state, or local regulatory assessments. Issues will be identified by
the DOE in response to its own technical research and findings. and to
contentions raised by the NRC. state. Indian tribes and local agencies or
through the public comment process.

The workshop participants were asked to describe, if possible. criteria
which could be used to delineate licensing information from all other
repository related data. It was suggested that any program information could
be important to licensing at some point in the process. therefore. any attempt
to define rigid standards to eliminate information as being "non-licensing"
would be extremely difficult, if not impossible. Participants felt that the
level of effort necessary to review repository information and to sort out the
licensing subset would be more expensive, in the long run, than the costs of
capturing all information.

Current OCRWM Data Systems

A study of the existing data systems that are in place at the various
ORWM offices was conducted. A description of these systems follows.

Proiect Office Systems

As part of the initial efforts toward requirements definition. WESTCN
visited the first repository Project Offices CEWIP. SRPO. and NNWSI). The
purpose for these visits was:

* to examine operational information management systems;
* to review records management system practices and procedures: and
* to identify the hardware and software in use at the Project Offices.

The information obtained during these trips added detail to the logical
LIS system description and identified the constraints and alternatives for :.he
physical LIS definition.

Salt Repository Proiect Office

During the SRPO visit, the DOE staff conducted a tour of the information
ind records management facilities of the project. The tour included a
description of the informational flows which starts with incoming
correspondence. All program related. non-proprietary mail is opened and
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logged into the Records Information System (RIS). The mail is then moved to
micrographic operations, where correspondence is microfilmed and reports are
committed to microfiche. Copies are then made from the documents and sent :o
technical indexing where detailed bibliographic information, including
keywords, abstracts, and hard-copy location are added to the logging data,
already in the RIS. Outgoing project correspondence reverses these processes.

Tracking systems operate throughout the informational flow on the SRPO.
These systems identify and control such things as: action items. deliverables.
cited references, etc. Also in place is a Technical Data Base (TDE) which
stores the baseline data for the technical operations of the project.

The SRPO regularly publishes three reports compiled from these
information systems:

* BIBLIOGRAPHY which contains information contained in the RIS;

* CAXALOG which identifies ongoing project work activities: and

* TDB Handbook containing baseline technical data.

Basalt Waste Isolation Proiect

The BWIP has a similar records management program in place at the offices
of the prime contractor, Rockwell, which handles the flow of information
through the contractor office. A quarterly publication. The EWIP Document
Accessions List. created from information in the BWIP system is currently
distributed throughout the program.

EWIP is well advanced in the development and implementation of a
technical data management system. This system includes automated data
collection, magnetic tape storage. and a data management system to support the
technical analysis and modeling activities.

The EWIP staff stressed the need for a top down approach to defining the
regulatory requirements for licensing and correlating these requirements with
information needs and the mission objectives as a way to insure traceability
throughout the informational flow.

Nevada Uuclear Waste Storage Investications

A requirements analysis in the records management area is currently being
performed for NNWSI by Effective Solutions. Inc.. Holmes and Narver is
presently handling the micrographic and archival functions. while Science
Applications International Corporation (SAIC) is supporting the project
through computerized correspondence. action, comment response. and milestone
tracking systems.

SAIC has developed a data base and graphics system to store and report
the information needs of the project. This is similar to the BWIP systems
requirements tree: however, this system is advanced to the point of being able
to graphically illustrate the individual legs of an objective tree from the
identification of information needs down through the various activities
required to collect and analyze that data.
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SAIC also demonstrated various aspects of their PMS system which utilizes
Dyna-Plan, a cost/schedule control system developed at SAIC. In addition.
Sandia personnel made a presentation of the technical data management systems
they are developing for the NNWSI Project. These include a laboratory and
field data index, the TUFF data base, and a 3-D model of Yucca Mountain.

Headquarters Information Svstems

In addition to the project office visits, the WESTON team reviewed
various informational systems in operation at HQ and WESTON (Table B-4).
These included the. External Interactions Archives, the Mission Plan Comment
and Response Tracking system, the program mailing list, the computerized inde:x
to the administrative record for the Siting Guidelines, and the Regulatory
File Index developed for the Engineering and Licensing Division of OGR. These
systems are presently based on microcomputers and in many areas they touch on
the requirements of the licensing information management system. The LIS will
be designed to integrate the functions of the Regulatory File Index, the index
to the administrative record of the Siting Guidelines and, to some extent, the
capabilities of the External Interactions Archives.

- Commercial Data Svstems

V, Also of interest to this study were commercially available data systems.
Among these, the Corps of Engineers Environmental Legislative Data Sy-stem
(CELDS) should prove extremely useful in gathering the data required by the
LIS. This system is a bibliographic index of all Federal. State, and local
environmental regulations throughout the country. The index includes a short
description of each regulation, its title, date of enactment and the
regulatory agency responsible for enforcement. This information is organized
by environmental category and can be accessed using keywords or by searching
any of the bibliographic fields.

C. Other commercial systems are available for litigation support. if
necessary, during the licensing process. The OGC and the Department of
Justice make use of two such systems: LEXIS and JURIS. The format and content

C) requirements of these systems have been evaluated to insure data compatibility
at such time that either office might need to load data from OCRWAM's

r- information systems. An added feature of the LEXIS system is access to a
complete library of NRC's official findings and rulings which could be an
important research source during the repository licensing process.
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Table B-4 Current Information Management
Systems for DOE Readauartecs

0

0

0.

External Interactions Archives
Correspondence Tracking
Program Mail List
EA and Mission Plan Comment Tracking
Index to Administrative Record for Siting Guidelines
Regulatory File Index
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APPEDIIX C

LIS GLOSSARY

tC*

Application

Archives

Commitment

Data

Data base

Document

Index

Information

Information
management

Issue

Key document

Licensing
information

Logical
requirements

Logical
specifications

Physical
requirements

Record

A computerized system designed to pevform a given function
or to solve an existing problem.

The physical records stored at each OCRNH project location.

Any promise of action made by the DCE in response to
requests from a regulatory agency.

A fact or value used as the basis for calculation or
discussion.

A collection of related information stored on a computer
and organized for rapid search and retrieval.

Any official paper containing program information.

A computerized list of information describing or pointing
to an organized collection of items.

The written communication of knowledge or facts.

The science aimed at the control, capture. classification
and dissemination of information within an organization.

Any question which must be answered or resolved to
complete regulatory assessments of site and design
suitability.

Any program document required by the NWPA or a federal.
state or local regulation.

Any program information which may be utilized or called
into question during the licensing process.

The organizational context for a proposed computer system
and the functions to be performed by that system.

The description of the structure of the data and processes
involved in a proposed computer application.

The constraints and alternative solutions to configu::ng
computer equipment needed to perform a proposed
application.

Authentic or official copy of a doc-ument that records
facts about the program.
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Records
management

Regulation

System

The practice of identification, classification and storage
of the official records of an organization.

A rule or order having the force of law issued by the
executive authority of a government dealing with details
or procedures.

An organized and established procedure (manual or
automated) for performing some function.

I
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APPENDIX D

LIST OF ACRONYMS

Advisory Committee on Reactor Safeguards
Archives Data Base
Automated Data Processing
Atomic Safety and Licensing Appeals Board
Atomic Safety and Licensing Board
Basalt Waste Isolation Project
Construction Authorization
Consultation and Cooperation
Contract Data Management System
Corps of Engineers Environmental Legislative Data System
Council on Environmental Quality
Crystalline Repository Project Office
Civilian Radioactive Waste Management
Computer Services and Telecommunications Management
Data base
Document Comment and Response Tracking System
Detailed Data Reference
U.S. Department of Energy
U.S. Department of Interior
U.S. Department of Labor
U.S. Department of Transportation
Environmental Assessment
Engineering Data Release System
Environmental Impact Statement
U.S. Environmental Protection Agency
Freedom of Information Act
Federal Telephone System
OCRWM Headquarters
Integrated Data Management System
License Application
Licensing Information System
The National Environmental Policy Act of 1969
Office of Nuclear Materials Safety and Safeguards
Nevada Nuclear Waste Storage Investigations
U.S. Nuclear Regulatory Commission
The Nuclear Waste Policy Act of 1982
Optical Character Reader
Office of Civilian Radioactive Waste Management
Office of General Counsel
Office of Geologic Repositories
Office of Policy, Integration and Outreach
Office of Policy, Safety and Environment
Project Management System
Preliminary Safety Analysis Report
Quality Assurance
Report Clearance System
Regulatory Data Base
Read-only memory
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RIS
RTP
RTS
SAIC
SCA
SCPSimsSIMS
SRPO
$DE
USGS
WBS

Records and Information System
Records Turnover Package
Reference Tracking System
Science Applications International Corporation
Site Characterization Analysis
Site Characterization Plan
Sample Inventory Management System
Salt Repository Project Office
Technical Data Base
U.S. Geological Survey
Work Breakdown Structure
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3.4.1 LIS Staffing Requirements

The ongoing operations of the distributed LUS *w11 require an LIS
Administration Team at each program location. This staff will be resor.siH.e
for the administration of the computer system., fatagement of the doc ment
control and record keeping functions, and the creatior. and maintenance of the
site archives. The conceptual staffing requirements for the LIS
Administration Team are shown in Table 6.

3.4.2 LIS Cost Estimates

Figures 9 through 13 outline the implementation. hardware, software and
operation costs for each of the first five years in the life of the
distributed LIS evaluated in this study. Figure 14 presents a summary of
these costs. These estimates are for a distributed, stand-alone LIS; that is.
one in which all hardware and software are purchased and new personnel hired
at each site to support and maintain the LIS. In actuality. certain equipment
and personnel already in place will be utilized and cost savings will be
realized. In addition. OCRWM will evaluate, in the System Design PM.wse. other
options for the LIS including using a centralized mainframe.

The costs of the first three years are divided into implementation.
hardware and software. and operation. The implementation includes designi.ng,
building, testing, and installation. There also will be some specialized work
to adapt the system to a specific location. The bulk of the operational costs
consist of staff costs.

3.4.3 LIS Development Staff

The development team necessary to implement the distributed LIS evaluated
in this study consists of data processing and records management specialists
and a staffing of three people with various backgrounds. e.g. licensing
engineers, office management specialists and research analysts. as shown in
Table 7. In addition, two file clerks will assist in the initial data
preparation efforts.
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