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MONITORED RETRIEVABLE STORAGE FACILITY

STATEMENT OF WORK FOR
ARCHITECT-ERGINEER SERVICES
REVISION 3

1.0 INTRODUCTION

The Richland Operations Office of the Department of Energy (DOE-RL)
desires to obtain a contract for Architect-Engineer (A-E) Services to support
the preparation of advanced conceptual design and conceptual designs for a
Monitored Retrievable Storage Facility. The work will also include preparation
of related studies, reports and services.

1.1 BACKGROUND

On January 7, 1983 the President of the United States signed into law the
Nuclear Waste Policy Act of 1982, (NWPA). The NWPA acknowledges that high
level radioactive waste and spent nuclear fuel create potential risks, have
become major subjects of public concern and require safe and environmentally
acceptable methods of disposal. It also states that appropriate precautions
must be taken to ensure that such waste and spent fuel do not adversely affect
the public health and safety and the environment for this or future
generations,

dy passage of the NWPA, the Federal Government has made a specific commit-
ment to accept commercially generated nuclear wastes for disposal according to
the schedule specified in the Act. It provides for the nomination, selection
and recommendation to Congress, for construction authorization of permanent
deep genlogic repositories. It also provides for the development of a limited
Federal Interim Storage (FIS) program which will accept fuel exclusively from
those reactors which cannot reasonably provide adequate storage capability at
the sites of such reactors when needed to assure the continued orderly opera-
tion of such reactors.

In formulating the NWPA the Congress found that long-term storage of high-
level radioactive waste or spent nuclear fuel in monitored retrievable storage
facilities is an option for providing safe and reliable management of such
waste or spent fuel, They also found that the executive branch and the
Congress should proceed as expeditiously as possible to consider fully a pro-
posal for construction of one or more monitored retrievable storage facilities
to provide such long-term storage.

In this regard, the Act states that DOE s to prepare a detailed study of
the need for and feasibility of MRS facilities and submit to Congress a propo-
sal for construction of one or more MRS facilities for high level radioactive
waste and spent nuclear fuel, Fach MRS facility must be designed to:
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» Accommodate spent nuclear fuel and high level radioactive waste
resulting from civilian nuclear activities;

e Permit continuous monitoring, management, and maintenance of such
fuel and waste for the foreseeable future;

o Provide for the ready retrieval of such spent fuel and waste for
further processing or disposal; and

e Safely store such spent fuel and waste as long as may be necessary
by maintaining such facilities through appropriate means, including
any facility replacements.

The proposal is to include plans for integrating MRS with other mandated
nuclear fuel cycle facilities. The proposal will make a recommendation of a
specific site/concept combination and will include three reference sites and at
least five alternative combinations of these reference sites and concepts.

The DOE has selected sealed storage casks (concrete casks) as the primary
storage concept and field drywells as the alternate storage concept.

This Statement of Work describes the nature and scope of required
services.

2.0 SCOPE OF WORK

Architect-Engineer (A-E) services are required for:

> Design Planning and Support (Task 1)
Conceptua)l and Advanced Conceptual Designs (Task 2)
o Special Studies and Evaluations (Task 3).

L

2.1 GENERAL

The Architect-Engineer Services Contractor (hereafter referred to as the
Contractor), shall be responsible for the quality, technical accuracy, and
coordination of all drawings, specifications, licensability and constructa-
bility trade-off studies and other supporting documents furnished under this
contract. The project will be managed by the Richland Operations Office of DOE
(DOE-RL) with techniral/cost/schedule management and direction provided by the
operating contractor, Pacific Northwest Laboratory (PNL).

Under the direction of PNL, the Contractor shall prepare advanced concep-
tual designs of the backup MRS Facility (see Functional Design Criteria Rev. 2)
for the designated primary concept at each of the three reference sites and
conceptual designs for the alternative concept at each of the same sftes. He
shall also prepare conceptual designs of the modified (integrated) MRS Facility
for the sealed storage cask and field drywell storage concepts at each of three

- —— < ———
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specific sites. He will also prepare design related reports and studies, and
conduct other related surveys and studies as requested.

The principal objectives shall be (1) completing the work within cost and
schedule, (2) achieving minimum construction cost of the facility while con-
sidering life cycle costs (LCC) consistent with programmatic, environmental,
security, safety, and licensing requirements, (3) meeting technical require-
ments, (4) achieving a design with optimum economy in operation and
maintenance, plus adequate plant flexibility and versatility, and (5) assuring
appropriate consideration is given to the expected period of use, sound
construction practices, licensing, quality assurance, and energy conservation
requirements. The advanced conceptual designs and conceptual designs will
result in advanced conceptual design reports and conceptual design reports for
the two concepts at the three reference sites. These reports shall include
drawings, specifications, work breakdown structures (WBS), cost estimates and
time phased logic network schedules for design, construction, decontamination
and decommissioning the facilities plus all other topics listed in the outline
in Section 5.0, Description of Required Services. The PNL MRS Program Office
will be responsidble for integration of this information into the final proposal
document.

2.2 DESIGN RESPONSIBILITY

The PNL MRS Program Office is responsible for providing technical/cost/
schedule management and direction to the Contractor. This guidance will
include providing informatinn such as:

» functional design criteria

» MRS Facility design description

» data concerning spent nuclear fuels, high level radioactive waste
(HLW), remotely handled transuranic wastes (RHTRU) and other wastes

of concern to the MRS

shipping casks and related transportation data
packaging requirements

licensing guidance

requirements for environmental assessments

security and safeguards requirements

special nuclear materials accountability requirements
criticality guidance

guality assurance requirements

1) - 160-R3




e other technical guidance as needed

e cost/schedule variance thresholds.

The Contractor is responsible for furnishing all other design requirements
for the MRS Facility including responsibility for shielding, seismic and
tornado considerations, special studies as identified especially for expanda-
bility and trade off studies to minimize 1ife cycle costs.

2.3 DESIGN SCOPE

2.3.1 Resource Documents

A list of available documents considered useful reference material will be
furnished during the course of the work. The following preliminary material,
furnished to the Contractor at the beginning of the contract, provides insight
into the MRS Program and its goals:

DOE/NE-D019 December 1981 The Monitored Retrievable Storage Concept: A
Review of Its Status and Analysis of Its Impact
on the Waste Management System.

DOE/RL-B3-1 January 1983  Spent Fuel Storage Requirements

PNL 8450 December 1982 Comparison of Cask and Drywell Storage Concepts
for a Monitored Retrievable Storage/Interim

Storage System.
PL-97-425 January 1983  Nuclear Waste Policy Act of 1982

Approved Functional Design {riteria and preconceptual design data were
furnished by PNL to the Contractor orior to initiation of design. For the
purposes of this Statement of Work, \he scopc and functional requirements of
the MRS Facility are as presented in the approved Functional Design Criteria
document (latest revision).

Al -0 <350 -R3 03/85%



2.3.2 Schedule

The schedule for performing the tasks described in the Statement of Work
is as follows:

Start Complete
Task 1 - Design Planning and Support 12/83 4/84 -?/4,435”
Task 2 - Conceptual and Advanced
Conceptual Design Reports
e Task 2A Conceptual and Advanced 3/84 _385 s
Conceptual fojgn - Base Case .
MRS Facility
e Task 28 Conceptual Defégn of a
Modified MRS Facility
- Task 28.1 Modified Receiving 1/4/85 a/1/85'3)

and Handling Facility (Pre-

liminary Development) (3)
- Task 2B.2 Modified MRS 5/1/85 9/30/85

MRS Facility Design

e Task 2C Site Specific Designs D 8D
(Optional)
fask 3 - Special Studies and 11/83 9/85 / 74;9’
Evaluations

(1) Conceptual and Advanced Conceptual Design of an MRS Facility as required
by Functional Design Criteria for Monitored Retrievable Storage (MRS)
Facility, Revisfon 2, dated June 15, 1984,

{2) Conceptual Design of a modified MRS Facility to satisfy the requirements
of Functional Design Criteria for an integrated Monitored Retrievable
Storage (MRS) Facility, Revision 3, dated 3/85.

(3) See Section 13.0 - End Items for End Item Milestones.

NTd-D-360-23 03/85
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2.3.3 Technical Baseline f&

The technical baseline for the MRS Faci){iy will be established by PNL
using the approved Functional Design Criterfa (FDC) document, FDC-D-360
revision 2 for Tasks 1 and 2A; and latest revision for Tasks 2B and '2C), and
other approved baseline documents which will remain in effect throughout the
life of the project. A1l succeeding documents and designs shall conform to
these criteria. The MRS Facility design descriptions and preconceptual data
furnished to the Contractor shall also comply with the Functional Design
Criteria and are amplifications thereof. A formal change control system has
been established to facilitate control of baseline changes.

3.0 PROJECT MANAGEMENT

The Manager DOE-RL has overall responsibility for implementing the MRS
Program. Responsibility for management of the MRS Program has been delegated
to DOE-RL Manager, MRS Program through the Assistant Manager for Projects and
Facilities Management. DOE-RL is responsible for administering the A-E con-
tract for the MRS Program.

PNL has the responsibility for technical/cost/schedule management and
direction of the program. The PNL MRS Program Office will discharge this
responsibility which includes assurance that the Contractor’'s work 1s con-
cistent with the Statement of Work, of high technical quality, and completed
within schedule and budget.

4.0 AVAILABILITY OF PRELIMINARY INFORMATION

The Functional Design Criteria, MRS Facility Design Description, precon-
ceptual design data and related data, studies and reference documents will be
supplied to the Contractor to facilitate performance of work.

5,0 DESCRIPTION OF REQUIRED SERVICES

fhe Contractor is to perform overall management, integration, coordina-
tion, scheduling, cost and schedule performance measurement and reporting of
a1l work performed by the Contractor and all lower tier contractors and consul-
tants. Data on cost, schedule and technical status will be provided to PNL.

6.1 DESIGN PLANNING AND SUPPORT (TASK 1)

Activities to be performed by the contractor in initiating the described
work shall include but are not limited to the following:

SO -10-360-R3 03/85



o Prepare a Project Management/Control Manual(l’ {dentifying the pro-
ject organization; objectives; technical, cost and schedule base-
lines; contractor work breakdown structure (CWBS) and related CwBS
dictionary; control procedures; QA program; and reporting format.

@ Prepare a Work P\an(l) which shall address how the Contractor plans
to perform the assigned tasks (Tasks 1 and 2) within the schedule
established in Section 2.3.2. The plan shall include the basis for
design; how the various disciplines will approach the design
requirements; the number and type of studies; schedule of drawings
and specifications; in-depth design schedules and interface control
system.

™ Prepf{? an annotated outline of the planned safety analysis sec-
tion of the conceptual and advance conceptual design reports.

o Inftiate building arrangements and tradeoffs(Z) for:
- Administration Building
- Plant Maintenance and Site Services Building
- Security Building
- TRU Facility

o Initiate front end engineering activities(Z) for the Receiving and
Hand1ing Facility including:
- Material flow diagrams for the receiving through consolidation
steps
- Functional flow diagrams defining the functional requirements for
the receiving through consolidation systems.
. Process flow diagrams for the Radwaste system

s Prepare site functional flow diagrams(z’ showing traffic patterns
and interrelationships between the various MRS Facility elements.

o Prepare a licensing design guide(Z) to facilitate design of a
licensable MRS Facility

o Perform a consolidation optimization study(Z) to determine the opti-
mum configuration for the spent fuel consolidation operations.

(1) These documents are to be submitted to PNL for approval four weeks after
authorization to proceed.

(?) These documents are to be submitted to PNL for review and approval 16 weeks
after authorization tn proceed,

Wy 0 150-R3 03/85
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5.2 CONCEPTUAL AND ADVANCED CONCEPTUAL DESIGNS (TASK 2)

5.2.1 Preliminary Concept Development - Modified Recefving and Handling
FaciTity (Task Z8.1)

Activities to be performed by the contractor under this subtask shall
include preliminary layouts, front end engineering and design document pre-
paraticn as a baseline for the conceptual design of the modified MRS Facility.
The work shall include the following activities:

e Prepare building arrangements and tradeoffs to establish the modified
R&H Building configuration.

e Prepare material and process flow diagrams with material balances and
operation times to support building arrangement development.

e Develop preliminary handling concepts for overpack and loadout cell
functions.

e Conduct thermal and criticality analyses to support lag storage
configuration. Issue results of analyses including spacing,
alternatives, tradeoffs, and cost considerations.

e Revise the Basis for Design of the R&H suilding in accordance with
the modified requirements,

e Prepare monthly time phased precedence logic network that displays g
the relationships and dependencies between architectural, engineering J
and other technical activities,

§.2.2 Conceptual and Advanced Conceptual Design of Base MRS Facilit
TTask 2A); and Conceptua) Design of Integral MRS Faciiity (Task 28}

The purpose of the Conceptual and Advanced Cunceptual Design effort is to
(1) review the preliminary information provided by PNL and/or developed by the
Contractor in Tasks 1 and 2B.1 such as the approved Functional Design Crite.1a,
preconceptual data, other preliminary studies, reference documents, estimates
and schedules, and identify areas where modification, clarification, or further
definition are required; (2) perform Advanced Conceptual (Task 2A) and Concep-
tual (Task 28) Designs for the primary storage concept at each of three sites(l)
and Conisptual Designs for an alternate storage concept at each of the same
s1te».‘ emphasizing those areas identified in the review as needing modifi-
cation, clarification or further definition and emphasizing critical areas such
as special handling equipment and apparatus, cell interfaces, transfer systems,
radiation shielding, heat transfer and nuclear criticality, trade off studies
for optimizing (a) operating efficiency, flexibility and cost, (b) facility
reliability, maintainability, flexibility, expandability and ability to be
decommissioned; and (c) facility and system constructability and cost; (Designs

o — - — o S 8

(1) Reference site types, provided by PNL, shall be used for Task 2A, and
specific sites, defined by PNL, shall be used for Tasks 2B and 2C.
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of Support Facilities, i.e. Administration, Site Services, Warehouse, Security,
Gatehouses, Firestation, etc., shall be developed to a conceptual stage adequate
for preparation of reliable cost estimates.); (3) prepare cost estimates and
time-phased critical path network schedules for design and construction and

(4) prepare design reports and regulatory analysis documents (RAD) for the
primary and alternate concepts at each of the three sites.

5.2.3 Site Specific Designs (Task 2C) (Optional)

The Contractor will prepare site specific designs for an MRS Facility at a
specific primary site and two specific alternate sites.

§.3 SPECIAL STUDIES AND EVALUATIONS (TASK 3)

The Contractor will be requested to perform a variety of special studies
and evaluations in support of work being performed by the PNL MRS Program
0ffice and other contractors. These special studies in support of the propo-
sal to Congress will be individually assigned at various times throughout the
duration of the contract. Each special study will be a separate work package
with its own negotiated cost, milestones, deliverables, quality and reporting
requiremernts.

weekly and monthly reporting requirements will be as prescribed in Sec-
tion 8.0 of this Statement of Work.

6.0 PERFORMANCE OF WORK

This section defines specific areas in which an output from the Contractor
will be expected. The listing is not meant to be all-inclusive but only to
identify areas that require coverage within the general areas of responsibil-
ity. A1l facility designs shall be sufficiently developed and documented to
provide a project scope that will satisfy program needs, assure project feasi-
bility and attainadble performance levels, and to provide the basis for develop-
ing reliable cost estimates and realistic schedules.

6.1 DESIGN PLANNING AND SUPPORT

To facilitate the orderly planning and initiation of desiyn activities the
contractor shall perform the work described in this s bsection.

6.1.1 Work Plans

Work Plans shall be prepared and approved separately for each service
(Advanced Conceptual Designs, Conceptual Designs, Special Studies). Progress
and adherence to plans shall be documented in activity reports. Each plan
shall include the following:

$NY-0 - 360-R3 03/85%




Technical Approach

The objective, approach, and organizational structure intended for
use in accomplishing the design criteria shall be presented.
Describe the work to be done for each WBS element or task and the
method of accomplishment. Prepare a document index and identify
documents applicable to each task.

Configuration Control

Design shall be conducted and controlled consistent with the Contrac-
tor's established policies, practices and procedures. The design
work plan shall discuss the applicability of established policy,
practices, and procedures.

§chedu1£

A Contract Master Summary Schedvle and integrated network(s), showing
a sequence of planned tasks, interdependencies for all activities,
and control milestones with definitions, is required for each phase
of the Contractor services. The critical path, hold points, decision
points, and desfign reviews should be indicated. Subordinate detafled
schedules may be required for each WBS element. The Program Master
summary schedule shall be updated monthly to show progress. Control
milestones agreed to by DOE-RL and PNL will constitute schedule base-
1ines and will not be changed without approval. Original control
milestone dates shall be retained to provide a reference of perfor-
mance. The network will be used for critical path analysis, develop-
ing work around plans and fntegration of all project activities.

6.1.2 Design Initiation and Support

Activities to be performed by the Contractor shall include preliminary

layouts, front end engineering and design preparation activities not dependent
on identification of the primary and alternate storage concepts. The work
shall include the following activities:

Initiate building arrangements and trade-offs for the Administration
Building including:

1) Establish detail functional requirements.

2) Provide alternate preliminary arrangements.

3) Trade-off sclected arrangements.

4) Submit recommended arrangement, with trade-off backup, for review
and approved by DOE-RL/PNL.

Initiate building arrangements and trade-offs for the Site Services
Building including:

1) Establish detail functional requirements.
2) Provide alternate preliminary arrangements.

10
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1) Trade-off selected arrangements.
4) Submit recommended arrangement, with trade-off backup, for review
and approval by DOE-RL/PNL.

e Inftiate building arrangements and trade-offs for the Security
Building fncluding:

1) Establish detail functional requirements.

2) Provide alternate preliminary arrangements.

3) Trade-of’ selected arrangements.

4) Submit ..commended arrangement, with trade-cff backup.

e Initiate buildi.ng arrangements and trade-offs for the CHTRU Storage
Facility including:

1) Establish material flow diagrams for the receiving through storage
steps.

2) Establish detail functicnal requirements.

3) Provide alternate preliminary arrangements including one arrange-
ment that includes the entire CHTRU receiving, handling and stor-
age facilities in 2 single complex fndependent of the Receiving
and Handling Facility.

4) Trade-off selected arrangements.

5) Submit recommended arrangement, with trade-off backup and order-
of-magnitude cost estimate for review and approval by DOE-RL/PNL.

s Initiate front-end engineering activities for design of the Receiving
and Handling Facility including:

1) Functional Flow Diagram defining the functional reguirements for
the receiving through consolidation systems. It will also define
requirements for containment/confinement, personnel and facility
equipment access and egress, maintenance areas, viewing, radiation
monitoring and personnel protection. This functional flow diagram
along with subsequent equipment arrangements will provide the
baseline for the facility arrangements.

2) Material Flow Diagrams for the receiving through consolidation
systems. The flow diagrams shall provide Level 1 flow defining
the basic handling systems; Level I1 flow defining the subsystems
required to support the basic systems; and Level 111 flow defining
alternate equipment which can be employed to perform 211 basic and
subsystem handling functions. The information developed by this
activity will provide the basis for material handling equipment
trade-offs and optimization.

1) Process Flow Diagrams for the radwaste system. The flow diagrams
will identify the systems, subsystems and process methods which
will be employed for radwaste clean up. The flow diagram will
form the basis for subsequent material balance and piping and
fnstrumentation diagram development.

1
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e Prepare an interrelationship diagram(s) that defines the flow of
on-site materials, traffic and personnel and the interrelationships
between the various MRS Facility elements. 1t will provide a basis
for subsequent site arrangements.

e Pprepare a licensing design guide that will establish specific design
direction to satisfy the regulatory requirements for the MRS Facil-
fty. The guide will be 2 written, controlled design manual which
describes the regulatory requirements for each design discipline.

e Perform a fuel consolidation configuration optimization study to
determine the best configuration for the consolidation operations in
the Receiving and Handling Facility. Specific items to be addressed
should include:

1) Mix and manufacture of fuels to be handled
?2) Wet vs. dry operations

1) Contamination control

4) Horizontal vs. vertical operations

5) Secondary waste streams

§) Secondary waste handling and packaging

7) Consolidation ratios

6.1.3 Quality Assurance Plan

The Contractor shall establish and maintain a documented Quality Assurance
Plan conforming to the Basic Reguirements of ANSI/ASME NOA-1 with the Supple-
ments and Appendices listed in Section 12.0 of this Statement of Work.

fThe plan shall also include a description of the Contractor's quality
assurance system and how it will be applied. The description must include the
QA organization and reporting relationship, qualifications of key QA personnel,
applicable manual(s) and procedures and applicable experience.

The Contractor shall define the procedure(s) used to assure the quality of
design and shall maintain a drawing and specification control 1ist for the pro-
ject. The 1ist shall be kept current end distributed monthly for information.
The drawing 1ist shall have the following information: Drawing number, drawing
title, latest revision and current status in design, (for example: In design,
checked out for review, out for approval, or approved).

£.2 CONCEPTUAL ANU AC.ANCED CONCEPTUAL DESIGNS (TASK 2)

puring performance of this task, the Contractor will be requested to
support PNL and DOE by participating in design-related special reviews and
meetings and by performing urgent time-constrained activities. The required
services will be requested individually as the need arises throughout the
course of the design effort. The task activities to be performed by the
Contractor shall include but are not 1imited to:
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6.2.1 Advanced Conceptual Design Development

W -1

pdvanced conceptual designs shall be developed as follows:

Review and evaluate preliminary information provided and identify
areas requiring further study or modification. The Contractor shall
fdentify process equipment items which require developmental and/or
prototypical testing.

prepare preliminary engineering studies, layouts, sketches and
Contractor's recommendations.

Prepare advanced conceptual design drawings, outline specifications,
cost estimates including consideration of life cycle costs and time
phased logic network schedules sufficiently detailed to proceed with
definitive design with a minimum of uncertainty concerning technical
approach, cost and schedule.

Prepare a regulatory analysis document (RAD). J

Place special emphasis on areas needing further definition or modi-
ficatio1. Special emphasis should also be given to critical areas
such a5 spant fuel and waste forms integrity, cask and cell inter-
faces, receiving and storage interfaces, material handling equipment
and pneumatic transfer systems, HVAC system, cell penetrations, moni-
toring requirements and radiation health and safety. The advanced
conceptua) designs shall comply with the Functional Design Criteria,
Revision 2 and will be accomplished by using the reference material
provided by PNL and Contractor-recommended/PNL approved changes as
the design basis. From this information and the data developed dur-
ing the course of this work, the Contractor shall prepare drawings,
outline specifications, structural analyses and advanced procurement
p1ann1n?. He shall also prepare design and construction cost esti-
mates, including estimates for definitive design, construction,
engineering and inspection during construction, contingency and
escalation, and a schedule of realistic fiscal year ob igation and
expenditure needs. A Project Master Summary Schedule shall also be
prepared based on the detailed schedules. A network integrating
detailed schedules and showing constraints between project tasks
shall be developed and maintained.

The Contractor shall prepare an advanced procurement plan as
required,

fhe Contractor shall work with PNL to prepare technical reports to
document technical findings and/or describe significant design trade
of f studies and recommendations, shielding studies, caiculations,
seismic studies, heat load studies and/or calculations, etc.

System descriptions shall be preparec for 211 MRS Facility systems.

13
60 R 03/85



B ) e R T el R A 4 bk S i A e W

e Design reviews will be conducted as required. The Contractor will
provide the review package, assist in resolution of comments, and
revise the design as required for each design review.

6.2.2 Conceptual Design Development

Designs of the modified (integrated) R&H Facility as defined in Functional
Nesign Criteria for an Integrated Monitored Retrievable Storage (MRS) Facility,
Revision 3, dated March 1985, for the sealed storage cask and for the field
drywell storage concepts at specific sites as defined by PNL shall be developed
to the conceptual design stage.

The Scope of Work for these conceptual designs shail be similar to that
described in subsection 6.2.1 for advanced conceptual design development but
need not be developed to the same depth of detail. Conceptual design drawings,
outline specifications, time phased critical path networks and cost estimates
and Conceptual Design Reports shall be prepared for each.

6.2.3 Advanced Conceptua)l and Conceptual Design Reports

The Contractor shall prepare conceptual design reports for the primary and
alternate MRS Facility concepts at each of the three reference sites and a
conceptual design report for the modified MRS Facility at three sites. These
reports are summations of the advanced conceptual and conceptual design activ-
ities required to define the proposed facilities. The Contractor shall prepare
these reports for review and approval by PNL and DOE-RL. The reports shall be
based on a sufficient amount of design to permit development of reliable tech-
nical, cost and schedule baselines for use in the definitive design phase of
the project(s). The arrangement and format of these reports shall be deter-
mined by the Contractor and PNL. However the following items shall be
specifically included:

e Official project title, number, and abbreviation
e Project Total Estimated Cost
e Project justification

e Description of project scope (Oriented to WBS if applicabie)
-Improvement to land
~-Buildings
-Other structures
-Special facilities and systems
~-Utilities
-Standard equipment
-Special engineered equipment
-Research and development requirements

s Primary performance requirements for the project, system or process
referencing the Functional Design Criteria

e Applicable codes and standards
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e Schedule

-Licensing Start Complete
~-Design Start Complete
-Procurement Start Complete
-Construction Start Complete
-Field Engineering Start Complete

e Methods of Work Performance

-Construction work
-A-E work
-procurement strategy
-Other

e Requirements and assessments for:

-Safeguards and security

-Safety

-Energy conservation

-Environment

-Decontamination and ¢ecommissioning

-Qua‘ty assurance requirements (design through construction)
-Maintenance requirement:

-Communcations requirements

-Licensing

#» Appendices

.Schedule (a Critical Path Method Schedule)

.Cost estimate summary, including separate backup estimate details
-Outline specifications

-Energy analysis

-Drawings

-Physically handicapped assessment

-Work Breakdown Structure

§.2.4 Electrical (Including Instrumentation)

The Contractor will determine the electrical power requirements. A one-
line electrical diagram will be provided.

glectrical data shall provide preliminary definition of lighting and power
distribution systems for the building(s) and storage facilities. Mechanical
and utility flow diagrams showing monitoring and control systems will be pre-
pared. The facility alarm systems will be defined.

6.2.5 Structural
fhe Contractor will provide combined structural/architectural specifica-
tions and calculations to meet functional requirements. Drawings will be
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prepared in some detail in areas of structural significance to show that wall
sections, fourdations, footings, and rebar meet requirements. Codes used for
calculations shall be identified as well as the standards and materials to be
used. Material and equipment transfer systems will be included in the facility
design.

6.2.6 Architectural

The Contractor will lay out the facility and review alternative metnods of
construction to meet requirements at minimum cost. The Contractor will provide
plans and evaluations in sufficient detail to identify major features. Spatial
and equipment identification will be included on layouts to identify components
that must be relied on to achieve a safe installation. It i{s expected that the
Contractor will conduct “trade-off" studies to improve the functional arrange-
ment and use of space to minimize the construction costs.

6.2.7 HVAC

The Contractor will provide an HVAC system design for the facility. The
Contractor will estimate preliminary air pressure differentials and heating and
cooling requirements for zones within the building, size equipment, locate
equipment including filters, specify conceptual instrumentation for control and
monitoring, and provide a summary of the HVAC concept, taking into considera-
tion applicable safety and licensing requirements.

6.2.8 Radioactive Materials

the Contractor will provide system designs for receiving, handling,
collection, transfer, storage, and disposal of radioactive materials. The
Contractor will define methods of monitoring and controlling radicactive
effluents.

6.2.9 Safety and Environmental

The Contractor will {dentify safety features regarding facility layout and
fncorporate these into the facility design.

§.2.10 Relfability and Maintainability

The Contractor will design the systems to be as reliable as the current
state-of-the-art allows for maximum use of the faciiity, make studies and
recommendations for standby or redundant systems, define facility features that
will facilitate maintenance and provide preliminary definition of equipment
required to support the facility during maintenance.

6.2.11 Safequards and Security

the Contractor will provide and design systems meeting NRC and DOE -
requirements for security and physical protection. The Contractor will define
measures to provide for physical control and security of the building and
storanc areas appropriate to the types of nuclear material to be handled.
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6.2.12 Utilities and Fire Protection

The Contractor will provide conceptls and identification of building util-
fty and support systems fncluding compressed air, vacuum system, water supply,
communications and alarms, inert gas systems, and fire protection. The fea-
tures of the fire protection systems designed to mitigate the results of a fire
will be presented. The potential for a nuclear criticality accident must be
considered. The capacity of the system must be shown to be compatible with the
process systems. The fire protection source, detection, and alarms, fire walls
and doors are to be discussed along with the control and functions of the vari-
ous systems during a fire.

6.2.13 Radiation Protection

The Contractor will make a preliminary assessment to show that the facil-
ity design maintains radiation exposures and the release of radioactive mate-
rials in effluent consistent with NRC and DOE guidelines. Design considera-
tions and methods used in achieving these requirements must be presented.

6.2.14 _ﬂs;hanita?

The Contractor will incorporate material handling requirements into the
design, including provisions of crane and manipulator layouts and logistics
descriptions for the facility. Functiona) flow diagrams showing equipment,
piping, and instrumentation for the building systems are to be provided.

6.2.15 Cost Estimate

(he Contractor shall prepare budget estimates of total project cost.
These estimates must be W8S oriented and supported by detailed backup and
vendor quotations.

6.2.16 Schedule
The Contractor shall prepare design/construction schedules and networks
sufficient for establishing bases for various phases of the project.

6.3 SPECIAL STUDIES AND EVALUATIONS (TASK 3)

tn addition to the engineering studies normally required during conceptual
design activities, it is anticipated that other studies designed and directed
to support various parts of the MRS Program will be required. These studies,
which will be defined and integrated into the overall proposal preparation
effort by the PNL MRS Program Office, will normally be related specifically to
the concepts being developed by the Contractor. They may include such things
as special cost or economic analyses, system reliability studies, definition of
operating hazards or environmental risks, and licensing analyses and needs and
feasibility studies. These will be defined and requested during the course of
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programmatic work and as conceptual design development and/or RAD activities
fdentify the need for added studies. Study support by the Contractor may be
required in the following areas:

6.3.1 Siting and Environmental Studies

The Siting task of the MRS Program will, in FY 1984, obtain information to
be used in defining the reference sites that will be used in the conceptual and
advanced conceptual designs and for preparation of an Environmental Assessment.

The Contractor will provide support, as requested, to this activity. Work
could include collection, analysis and reporting of data on the geology,
hydrology, aquatic biology, terrestrial biology, demography, transportation
systems, land use, socio-economics, meteorology, etc. of possible reference
sites. Support to the identification and analysis of potential impacts (radio-
logical and non-radiological) of the construction and operation of an MRS at
the reference sites will also be reguired.

pefinition of the required support will be identified and requested on an
individual work package basis throughout the course of the contract.

6.3.2 Systems Integration

The System Integration element of the MRS Program will, in FY 1984 and
Fy 1985, perform necessary studies and analyses to support the development of a
funding plan, licensing approach, needs and feasibility report, and MRS deploy-
ment plan, to provide bases for development of the Integration Plan, and to
support optimum interfacing of the MRS Program elements.

The Contractor will provide support as requested, to this activity. wWork
could include a variety of system analyses and requests for data to support
preparation of:

safety, reliability, maintainability analyses

risk analyses

waste package designs

facility cost analyses (in support of funding plan)
at reactor fuel consolidation capabilities

This MRS Program eleme t will also {dentify and analyze the state and fed-
eral regulations affectino siting, cunstruction, and operation of an MRS, and
will prepare the plan fer integration of the MRS with other storage and dispo-
sal facilities.

The Contractor will support as requested these activities. Work could
include: 1) ldentification of state and local regulations affecting siting,
construction, and operation of an MRS and MRS program and facility requirements
to satisfy these regulations, 2) analyses of program and facility requirements
to meet federal regulations (e.g., Q.A., safety, security, safeguards require-
ments): and 3) direct support to preparation of the integration plan.
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pefinition of the required support will be identified and requested on an
{ndividual work package basis throughout the course of the contract.

6.3.3 Program Support

Throughout the duration of the MRS Program the Contractor may/will be
requested to support PNL and DOE by participating in special reviews, meetings,
and collogquia and by performing urgent, time-constrained activities and studies
that do not lend themselves to normal preplanning. The required services will
be defined and requested individually as the need arises throughout the course

of the contract.

7.0 PROJECT CONTROL

DOE-RL intends that the MRS Program be managed similar to a major project
in accordance with RL Order 5700.2 dated March 15, 1982. This will require
that the Contractor's system for cost and schedule control interface with the
PNL cost and schedule control system. The Contractor's Program Control system
shall be compatible with PNL's and shall include the following:

e Work Breakdown Structure (WBS)

The DOE-RL approved Program Summary WBS will be further broken down
for project definition and control. The Contractor will prepare this
Contract Work Breakdown Structure (CwBS) and PNL will approve it.

The CW2S will become the single reference document for defining and
controlling the project. The CWBS will be supported by a CWBS

dictionary per UCRS guidelines.

e BDaselines

The approved Functional Design Criteria and other approved documents
will serve as the technical baseline for the project. A Basis for
Design document prepared by the tontractor and approved by PNL shall
be the reference design baseline for the A-E contract. Cost and
schedule baselines will be developed consistent with the W8S and will
be used as the reference for measuring cost and schedule perfor-
sance. Baselines will not be changed without specific approvals.

» farned value

The Contractor's project control system shal)l meet the regquirements
of DOE's project control system which is a modified implementation of
RL Order 5700.2. The Contractor shall be required to develop and
report earned-value performance information for wBS elements in sup-
port of the PNL system except for special study work packages.
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e Schedules

A Program Master Summary Schedule will be maintained and used for
reporting to PNL/DOE-RL. This schedule will be supported as required
by detail schedule oriented to the WBS elements for which the
Contractor is responsible. The schedules wil) be supported by 2
network which will integrate all design tasks and interface activ-
ities. The network will be used for critical path control and
performance analysis.

© Estimat1ng

The Contractor will develop estimates as specified elsewhere in this
Statement of Work and shall develop budgets-at-completion (BAC) and
estimates at completion (EAC) for ongoing work to ascertain if pro-
jected costs are over/under budgets. The estimate at completion
iEAC)]‘ {actua) cost of work performed (ACWP) + estimate to complete
ETC) ).

e Status Reporting

In accordance with those reports specified below, the Contractor will
determine monthly its current and forecast cost/schedule position and
provide such information to PNL/DOE-RL for each WBS element as
required.

e variance Analysis

The Contractor will determine and report monthly the cause and
corrective action for tasks that are in variance with the cost/
schedule baseline in accordance with thresholds established by PNL.

e Change Control

Change control management will be exercised throughout the con-
tract. Al changes to established baselines must be defined,
justified, and evaluated by PNL and the Contractor, approved by
appropriate parties, and recorded by the Contractor.

Since changes will vary in their degree of impact on the program 2
change control procedure has been established by PNL and DOE-RL
defining the types of changes and approval authorities.

o Perfurmance Measurement

1t is planned that an approved project control system will be used
for measuring the Contractor's progress and performance during con-
ceptual design. The Contractor shall break its activities down into
identifiable elements of work for which cost and duration can be
established. The work breakdown structure (wBS), budgets and sched-
ules for these elements of the conceptual and advanced conceptua)
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designs shall define the work to be performed in sufficient detail to
permit performance measurement at monthly intervals.

e Project Management/Control

Four weeks from letter contract award, the Contractor shall provide a
Project Management Procedures Manual describing the project system
for planning, controlling, and executing work during design. It will
integrate requirements and will reference the applicable standardized
manuals and procedures of the Contractor and DOE-RL that are used for
controlling the project. The text of the manual should be divided
into sections covering Project Management and Administration, Con-
figuration Management and Engineering, and the Contractor's Project
Control System. The appendices to the manual should include the
Project File Index, Quality Assurance Plan and Interface Control
Plan.

8.0 REPORTS

One of the responsibilities of PNL is keeping DOE-RL informed of the
status and progress of the MRS Program. This is accomplished by issuing Weekly
Narrative Reports and Monthly Management Reports. The Contractor is required
to prepare reports of its activities for integration into the MRS Program
reports.

R.1 WEEKLY NARRATIVE REPORT

Each Friday the Contractor shall submit to PNL a letter report narrating
highlights of the weeks activities and events such as: progress toward
objectives, changes, agreements, commitments, problems, decisions,
authorizations, deliverables fssued, etc. This report must be received by PNL
no later than 10:00 a.m. each Friday (normally prior working day if Friday is a
Holiday).

8.2 MONTHLY MANAGEMENT REPORT

: fhe Contractor shall prepare and submit to PNL, Monthly Management Reports
including:

> A narrative description of progress/accomplishments during the
month, major problem areas and action taken, work planned for the
next two months, explanation of variances, etc.

a Cosi and schedule summary reports.
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Individual reports are required for the A-E design task (W8S 5.5) and for each
of the assigned special studies assigned to the Contractor. The contents and
formats of the Monthly Management Report are more fully described in Exhibit 1.
These reports must be received by PNL by the fifth working day of each month.

8.3 TECHNICAL REPORTS

The Contractor may be requested to prepare technical reports covering
assigned tasks. The technical report is used to document® technical findings or
to describe s1?n1f1cant design trade-off studies and recomendations, shielding
studies and calculations, seismic studies, energy conservation studies, heat
1oad studies and/or calculations, requested special studies reports, etc.

9,0 MEETINGS AND REVIEWS

(Note: The Contractor 1s responsible for preparing and keeping minutes of
all meetings, obtaining the appropriate approvals and making the proper
disposition).

9.1 KICKOFF MEETING

A kickoff meeting was held at DOE-RL, Richland, Washington attended by
pOF-RL, PNL, and the Contractor. Presentations were made by the DOE-RL MRS
Programn Manager and PNL's MRS Program Office Manager and the respective sup-
porting staffs. The purpose of the meeting was to orient the Contractor to the
MRS Project objectives, baselines, schedule constraints, and contract
administration and technical direction.

9.2 DESIGN REVIEW MEETINGS

Design reviews will be conducted at suitable intervals. The reviews will
be held at Richland, WA or at the Contractor's offices or other mutually
agreed-to locations. Design reviews shall be included in the Contractor's
activities schedules. Representatives of DOE-RL, PNL and the Contractor will
participate in all formal design reviews.

fhe procedure for the design reviews will be as follows:

e Three weeks prior to the scheduled design review meeting, the Con-
tractor shall submit to PNL 21 half size (plus 2 full size sets when
requested by PNL) copies of the design drawings, specifications, and
any other document to be reviewed. The Contractor shall also submit
legible reproducibles of all applicable documents for PNL use upon
request.
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e PNL will issue the design review notices. This notice will include:
-1dentification of specific design to be reviewed
-Meeting agenda
-Copies of desfgn documentation to be reviewed
-List of participants along with a 1ist of other personnel who will
receive a copy of the design review meeting minutes
-Date, time and location of the meeting.

e MWithin ten calendar days following the design review, the Contractor
will issue the minutes of the meeting 1isting the comments, conclusions,
reconmendations, assigned action items, and schedule for resolutions.

e The Contractor will incorporate the comments as agreed at the meet-
ing. The resolutions will be reviewed by PNL and both the Contractor
and PNL will sign the comment disposition sheets approving the final
resolutions. These disposition sheets will then be redistributed by
the Contractor.

9.3 MONTHLY PROGRESS MEETINGS

Meetings will be held among Contractor, DOE-RL, and PNL representatives
and others as may be appropriate to review progress. The review may be
combined with monthly On-the Board progress reviews. The principal data base
for this review will be the Contractors Monthly Management Report, however,
special topics may be identified in advance for discussion. During these
meetings the Contractor shall present program progress, identify existing or
anticipated problem areas (including impacts) and report on progress toward
resolution of problems. The Contracter shall issue meeting agenda when appro-
priate in advance of the meeting and shall prepare the meeting minutes. Min-
utes should emphasize agreements, commitments and planned actions. It is
intended that these be working meetings and that persons attending and duration
be held to a minimum,

9.4 QUARTERLY REVIEWS

Quarterly summary reviews may be held covering the previous 3-month
period. These reviews are held for the benefit of DOE-RL management, repre-
sentatives of the DOE-HQ Program Office, and other interested DOE-HQ offices.
The quarterly review requirements are comparable to those of monthly meetings,
but cover data from the previous quarter and plans for the next quarter. On
the month of a quarterly review a separate monthly meeting will normally not be
required,

9.5 COORDINATION MEETINGS

Special meetings may be called by the Contractor, PNL, or DOE-RL when
necessary to discuss proposals or problems that need attention earlier than the
next progress meeting. The location of and attendance at these meetings will
be determined on a meeting by meeting basis. The Contractor will be responsi-
ble for publishing meeting minutes.
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1 furnish the following for use by PNL at the Contrac-
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Standard Design Criterfa SOC 1.1, Preparation of Functiona) Design Criteria,
Specifications, Acceptance Test Procedures and Certified Vendor Information
Files, as & guide.
fach record document shall show:
e Project and contract fdentification
Monitored Retrievable Storage (MRS) Facility
Project D-360
Contract No.
e Originating firm's name
e End item document title
e Document level of approval
e Document {dentification number (on each page).
e Document descriptive title

e Revision or addendum number {on each page with revised portion of
page indicated)

» lssue or revision date (released documents only)

s Authorize. use stamp (i.e., draft, for approval bid set, proprietary
information)

e Number of pages and number of each page
e Table of contents on attachments (as needed)

e Approval signature and title of responsible person in originating
firm (released documents only)

e Date of issuance.

i1.3 UDDCUMENT APPROVAL

Documents shall be completely approved by the originating firm prior to
submitting them to DOE-RL or PNL. Documents will be subsequently approved by
DOF and/or PNL.

Following incorporation of agreed- to-comments and approval of the com-
pleted conceptual and advanced conceptual drawings, outline specifications,
estimates, advanced conceptual design reports, conceptual design reports, and
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related documents by the Contractor and PNL, the Contractor shall submit to PNL
the reproducibles of the documents for retention,

Approvals of drawings, outline specifications, energy conservation
analysis and conceptual and advanced conceptual design reports by the
Contractor should be as follows:

e Drawings and Outline Specifications
-Design Engineer
-Specification Writer
(Specs only)
-Drafter (Dwgs. only)
-Checker (Dwgs. only)
~DA Representative
-Design Lead or Principal-in-Charge

e Conceptual Design Report & Energy Conservation Analysis
-Principal-in-Charge
-0A Representative

e Estimate
-Lead Estimator
-Principal-in-Charge

e Schedules & WBS
-Principal-in-Charge

11.4  TRANSMITTAL

Firms transmitting record documents shall provide the required number of
copies. For documents other than the standard B-1/2 inch x 11 inch or 11 inch
x 17 inch sizes, a full-size transparency shall be included. Transmittals
¢hall be documented on a suitable form containing the standard document identi-
fication, the distribution, and space for reviewers to note their disposition
of listed attachments.

A11 technical documents (drawings, specifications, studies, estimates,
reports, etc,) shall be transmitted to PNL's Technica' Representative. Comment
jssues or approved documents in the quantities calle< for in Section 13.0 End
{tems shall be transmitted unless otherwise instructed (drawings may be half
size)

[ransnittal fetters and other technical correspondence shall be addressed
to the PNL Technical Representative with one COpy each addressed to the DOE MRS
Program Manager, DOE Technical Representative (with all enclosures), DOE MRS
Contract Administrator and the PNL MRS Program Manager. Correspondence relat-
fng to terms of the contract or requests for reimbursement should be addressed
to the DOF Contract Administrator with copies to the other DOE and PNL parties.
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A1l correspondence must be fdentified by the project title, project
number, contract number and a serial correspondence identification number.

11.5 DOCUMENT INDEX AND STATUS LISTING

The Contractor will prepare an index showing where the various documents
are filed. 1f there isn't sufficient information to determine a title, the
document should be described by type and quantity. The Contractor is required
to maintain a status 1isting of certain documents. A Status Issue of the list
of these documents shall be transmitted to PNL once a month for information.
The 1isting shall be maintained as the work progresses and, for each document,
shall identify the effective issue and applicable control information listed

bl ow:
e End item number and title
e Level of approval obtained
e Document identification number
e Document descriptive title
e Latest revision number
e lssue date (actual or proposed)

e Status (not started, approved with comment, percent complete, etc.)

e Transmittal number

e (Drawings on the drawing control 1ist are not required on listing).

11.6 RECORD FILES

Record files with current and prior revisions shall be maintained for
record documents.

The Contractor shall maintain a file of all documents, correspondence,
design calculations, estimates and backup and reference data generated or
received by the Contractor. This file shall be maintained for a period of one
year following completion of work. Following the required holding period the
Contractor may retain the file or transmit it to PNL for disposition at PNL'S

option.

The Contractor shall keep redundant copies of data needed to meet code and
legal requirements.
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12.0 QUALITY ASSURANCE

The MRS Facility must be licensed by MRC to the requirements of 10 CFR 72
{or a similar successor reaulation). The Contractor shall establish a auality
assurance program in accordance with the requirements of 10 CFR 72.80. A docu-
mented MRS Facilitv Cuality Assurance Plan shall be prepared, approved and
maintained. The plan shall conform to the Basic Requirements of ANSI/ASME
MOA-1 with the Supplements listed below. These requirements with the asso-
ciated Supplements shall be applied to the extent that the contract requires
work that is aoverned by these Supplements.

Rasic Reaquirements:

Organization

Nuality Assurance Proqram

Desiqn Control

procurement Document Control
instructions, Procedures, and Drawings
Document Control

tontrol of Purchased Ttems and Services
16. Corrective Action

17. Ouality Assurance Records

1R. Audits

SR I R

.
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Supplements:
€.1 Terms and Definitions
15-1 Supnlementary Renuirements for Organization
2¢.3  Supplementary Reguirements for the Qualificiation of Nuality Assurance
Proaram Audit Personnel
35-1 Supplementarv Requirements for Design Control
AS.1 Sunplementary Reauirements for Procurement Document Control
£5-1 Supplementary Requirements for Document Control
7€.1 Sunplementary Reauirements for the Control of Purchased Items and
Services
175-1 Supnlementary Requirements for Quality Assurance Records
185.1 Supplementarv Requirements for Audits

The Contractor quality assurance (QA) plan shall be submitted to PNL for
comment, and, when comments have been implemented, submitted for aoproval. The
nA plan shall be approved prior to initiation of work affected by the PAL
comments,

fhe Contractor shall, durina performance of work covered by this Statement
of Work, submit all proposed changes to the 0A plan to PHL for review and
anproval prior to implementing the changes.

A
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The Contractor shall identify and pass on to all associates and subtier
contractors and consultants all applicable QA program requirements.

During performance of work performed under this Statement of Work DOE-RL
and PML reserve the right to independently audit or review the Contractor's
contract related activities, documents, and records as required. The Con-
tractor shall aid the reviewers by providing assistance in locatina required
data and shall respond to any audit findings.

29
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13.0 END ITEMS

AL TASKS (GENERAL REQUIREMENTS)

No. of Approvels
Item when Submitted Coples A~E  PNL  DOE

13.1.1 Reports, Meetings, Records, Etc.
Wkly larretive Report Each Friday, 10:00 AM 1 A |
Monthiy Management Reports Monthly by Sth Day 4 A I |
Change Notices As Required 2 R A A
Coor. Mtgs., Agreements

&L Committments S Days After Mtg. 2 Signed by Participants
Design Rev. Mtg. Minutes

L Resclutions 10 Days After Mig. 2 » A |
Distribution Lists As Required ) | ! |
Document |ndex w/work Plans 5 » | i
Record Flles As Required - A | {
1%.1.2 Special Studies and Evalustions
Technical Reports and Studles As Required As Requested A As requlired
13.2 TASKS 1 and 2A
1%.2.1 Drawings end Specificetions
Advanced Conceptual Design Dwgs. 308, 708, Final

Comment & Approva! 20 A R/A R
Cor.eptus! Design Drawings 308, 0%, Final
Comment & Approved 20 » R/A R

Outline Specifications W/ACD & CD Dwgs. 20 A R/A R
Original Mylar Tracings and After Final PNL ALl A Retention

Specitication Reproducibles Approval
13.2.. Besis end Criterie
Advanced Conceptusl! Design Report 308, Final Comment and Appvi. 20+ Orig A A A
Conceptual Design Reports 308, Final Comment snd Appvl. 20+ Orig A * A
inergy Conservation Reports W/ACD & CD Reports 20+ Orig A A A
Eng. end Const. Cost Estimates w/ACD & CD Reports 10+ Orig. A A A
Proiect Schedule W/ACD & CD Reports 10+ Orlg. A A A
15:2.3 I_’:_o_‘i'g“confrol
iors Plans 4/wks After Awerd 10 A 1 1
QA Plan 4/whs After Award 10 A A A
Project Management/Procedures

Manual 4/wks After Award 10 A A A
Schedule of A-E Work 4/wks After Award 10 k3 A A
Task ! Bldg. Arrangements and

Trade-off Studles 16/wks After Award 10 A A |
fask | Flow Diagrams 16/wks Alter Award 10 A A |
Licensing Design Guide 16/wks After Award 10 A A I
"ons ! ldation Optimization Study 16/1tks After Award 10 A A ]

S04 -0-350-R3
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13.3 1A 28

NG« O,
1tem when Submitted Cop les
13.3.) Modifled RiH Facillty Preliminary Concept Deve | opment
Reviow Alternate Schemes with 01/30/8% NeoA.
PNL/DOE
Submit Pre!imlinary Concept Drewings 04/01/85 20
Therma!/Criticality Analysls Results 05/03/8% 20
Network Schedule for Tesk 28 04/15/8% $
13.3.2 Basls for Design
Dratt Commant lssue 04/08/85 ¥ 20
Approval for Basellne 05/15/8% J0
Fina! lssue 09/30/85 « 20
13.5.% Cooceptusl Deslgn Drawings o
308 Comme 't 0a/r4s85 20
50¢ Comment 06/03/8% v 20
Final Comment 08/12/8% . " 20
Finnl Approvel 09/16/8% - *°* 2
Issve Approved 09/30/8% v 10+ Orlg.
t3.3.4 Deslign Report
Dratt Descriptions 01/12/8% ¢ 20
Draft Specifications 08/12/8% / 20
Dratt Executive Summary 08/02/85% ¥ 20
Draft £st sate and Calc's. 08/16/85 ¥ 21 Summery
2 Details
atudies As Required 20
Flaal fu. Approvel 09/23/85% 10+ Orig.
131,5.% Regulstory Anslysls Document (RAD) A€ Le:
,‘o’, et ,4‘\!3 ¢
jgentify Task 2A RAD Sections 06/03/85 © 20
Impactel by Task 28
pDratt Comment 08/14/8% v~ 20
Final Approval 09/23/8% v~ 10
Final Issue 09/30/8% 20+ Orig.

15.3.6 EA Support Data

wone adlologlicatl Dats 07/08/8% v !

Cost Ests (Const. Opers, Decomn.)  0B/16/85 ' | 44 /es o 2

Manpower Est. (Const. Oper., 0B/16/85 © Not @ 2
Decomm. ) “7

Construction Data 08/16/8% v

Radiological Data 0B/26/8% v 1

A = Approve

] « Information
R « Review and Comments
* « Per Change Control Procedure

k)
SOW 1 -360-R3

Approvals
A=E PNL DOE
R R R
A A |
a " R
A " R
A R R
A A |
A A |
. R R
A R R
. R R
A A |
A Retention
A R R
A R R
A ] R
A . R
A R R
A R R
A A A
A R R
A R R
A A A

A |
A ]
Ll |
L) i
A 1
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EXHIBIT 1

MONTHLY MANAGEMENT REPORT

One of PNL's responsibilities in technically managing the MRS Program for
DOE 1s submission of an MRS Program Monthly Management Report. The report
covers al) activities associated with the program, including the A-E's activ-
fties. The report contains an executive summary, with total program cost/
schedule reporting and a section for each MRS second level WBS element includ-
ing cost reporting. The A-E's CWBS is integrated with the MRS Program WBS at
the fourth level for conceptual and advanced conceptual design, and for other
assigned activities.

The (A-E) Contractor shall submit Monthly Management Reports to PNL for
fntegration with the PNl report. This report must be recefved by PNL by the
fifth working day following the end of the report month.

The report shall use the following format:

1. PROJECT MANAGERS EXECUTIVE SUMMARY

e Planned Activities for (month)

Prcvide a listing of planned activities for the month being reported.

Present a narrative description of the accomplishments during the
reporting period, with emphasis on progress toward completion of
scheduled milestones and action items resulting from monthly
meetings.

e Initiation of Unsched ie¢ Activities During (month)

Provide a 1isting of unplanned activities that were initiated during
the month being reported.

» Prugress of Unscheduled Activities During (month)

Present a narrative description of the accomplishments on unscheduled
activities performed during the reporting period with emphasis on
progress toward completion of scheduled milestones and action {tems
resulting from monthly meetings.

B 'Major Problen Areas and Actions Taken

Identify major problems affecting progress and discuss actions
planned or recommended to correct the situation.

El.}
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e Planned Work for Subsequent Months

present a narrative description of the work planned for the next two
months. ldentify the milestones to be completed during the period
and confirm planned completion or explain reasons for slippages or
cost variance. ldentify proposed remedial actions to correct or
minimize the slippages and variances.

e Variance Explanation

Explain the causes and proposed corrective actions for cost and/or
schedule variances exceeding the established thresholds.

2. COST/SCHEDULE SUMMARY REPORT

The cost/schedule control system used by the Contractor to manage the
assigned work should generate the information required to assess progress
vercus approved plans, The formats described below are representative of the
type of information required. They are not intended to impose new requirements
on the Contractors internal control system.

2.1 Cost/Schedule Summary Report Format for WBS Element 5.5 Concept Design

The conceptual and advanced conceptual design and related activities will
be reported using an earned-value reporting format similar to the following:

e (ust Reports

(1) Cost Management Report - Form DOE 533M will be prepared and
updated monthly. Attachment 1 is an example of the information
required.

(2) The Cost Performance Record - work breakdown structure (UCRS
format 1) will be prepared and statused monthly. Reporting at CWBS
level 2 is required for conceptual design activities. Attachment 2
is an example of the information required.

(3) A Cost/Schedule Summary Chart (Program Cost performance) -
graphically depicting the B%WS, , an or concept design
activities will be prepared and statused monthly. Attachment 3 is
an axample of the information required.

(4) Cost/Schedule Variance Trends Curves - a cost performance trend
curve and a variance irend curve shall be plotted against the
variance thresholds. Attachment 4 {s an example of the information
required,

£1.2
SOW 1 300 -R3 03/85
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o Schedule Reports

A Milestone Schedule and Status Report, identifying milestones at the
CWES Yevel two, will be prepared and statused monthly. The
supporting milestone log will be prepared and statused monthly.
Attachment SA and 5B is an example of the information required.

2.2 Cost/Schedule Summary Reports for Other Assigned Activities

A separate monthly report is required for each special study or R&D
support work packa?e assigned to the Contractor by PNL. In addition to the
Contractors executive summary, a simplified Task Management Summary Report

format combining cost and schedule performance will be prepared and statused
each month. Attachment 6A and 6B is an example of the information required.

03/85
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ATTACHMENT 1

EXHIBIT 1
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COST PERFORMARCE RECORD

1. CONTRACT IDEWTIFICATION  DE-ACOS-84RL 10436

Page 2 of ¥

2. A%
mAmrR ARDOR TITLE $440 . Monitered Retrievedle Stovege Facility rarms
CONTRACTOR Parsons 3. PREPORTING PERIOY
LATE RN L)
A, FUMCTIONAL TASK/SURTASK
Tosh 24
joprovements te Lond
Cott Perfarmance Dala
Current Com 12t ive Lo Date Bwdget Swemmer
Mydge ed Cost Budgeted Cost W, Yer fance 1. -, ",
W, vOm ELEMENT % 6. 7, Actual 8. . Actea! 1, 2. Budget Tt mate fattmate
ek Work Cost Work work Work Cost Work Schedy e Cost st te st
$.5.1 Scheduled Performed Performed Schedwled Por {ormed Performed (8w (scwe/ Comp lete Cemp lete Complete
(8CW3) (3w) (ACWP) (ws) | (8Cw) (ACwr) 8Cws) W) iBAL) (e7C) {EaC)
Tota) Direct Laber 3w (1,33) 1o .24 36,50% e {3,7) s, %1 0 242 1,000 2,08
Fringe end Overhesd 2.04:% (1,253} ”s »irn 32,85 .004 (3 364) om »im 1,283 9.047
O0C and FOOM:
'n“ - - - - - - - - - - -
[ . - . . - . - * . “ .
Woil Inghowse - B - - - - . - . - .
Total §, 208 (2.6848) e 76,462 9, 360 se.2m8  (7,%02) w0 75,480 2,887 s, %%
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ATTACHMENT 5A
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ATTACHMENT 58
PARSONS MONITORED RETRIEVAELE STORAGE FACILITY pact o or b
MILESTONE LOG
t OPRMGUNCT TIT L 3 ALLY acceY 2 PAQIECT wanmADs R
MONITORED RETRIEVABLE STORAGE PACILITY u.A, ¥. D, WOODS
¢ Tase BT el i § Taps wanaGEN & CLO0 N0 DaTh :M.:‘.‘u Yy
TASK 2 « CONCEFPTUAL & ADVAKCED 1731708 2/6/8
CONCEPTUAL DESICNS A. &, Jumt .
. .' " " ‘“(nuu
wes v WILESTONE/ACTIVITY ~ " oa0r0 S ACTUA
euewint |y BRCLUDE CAITERIA FOR DETERMINING COMPLITION) 5D | Tower | cower
1] OATE OATE OATE
R Submit Civil 30% complete éravings and Basis %
$45.44 : for Design for client Teview $-10-00 §/9/88
5.6 1.6 | #| Subeit wrawings - elient final review 113086 | 22/0/84 |12/ 6784
§.5.1-C | M| Receive client comments 12-28-84 12718/84
§.5 1.0 |M| Submit finel dravings to client 1-25-85% L2/19/84
. Sotmit Architectural 30% cosplete drawings and = / X
$.5.2-4 : Basis for Deaign for client review T16-80 | 07678 0/3/88
§.5.2.3 | 1] Sutmit dravings for interdiscipline reviev 11-30-84 1277784
§.5.2.C | M| Sutmit dravings for client final review 12-28-84 12/27/84
€.5.2-D | M| Receive client comments 1-28-8% 1/29/8%
§.6.2.F M| Sutmit final dravings to client 3-29-8%
2 S.beit Material Handling 30% complete drawings B84
B3 g4 Ll ang Basis for Design for client review -84 biazrme
£.5.3-8 | M| Submit dravings for client final reviev +0-22-l! 12/18/84 12/18/04
£.8.3.C [ M| Receiva client comments }1-1’4' 1785 | 1716789
£.%.3-0 M| Subuit final dravings to elient L!-ll-ll sl\/lll. M\
——— —
- Submit Material Mandling 30% cosplete dravings 2 122784
B3 heb i and Basis for Design for client reviev =34 g
1 OREMARES 13 REVISION ABD
£+ CONTROL WILESTONE DATE OF PLAN
Mo MAJDR MILESYONE
o INTERNEDIATE MILESTONE/EVERTY
LOE ~LEVEL DF EFFORY
£1.9
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ATTACHMENT 6A

MONTHLY STATUS REPORY

SPECIAL STUDY MO, 3

KRS SITINGC ASSISTANCE
s o

OBJECTIVE

W0 G Zraa AR

The objective of this activity 4s to support the KES Programs
fo the development, evalustion, snd fmplementation of
verious espects of MRS siting.

PROCRESS DURINC JANUARY, 1985

During Jeouary, vork contioued in the screening and
evalustion of altercate MRS facility sites. This included
the coordination of the sctivities of the MRS Site Screening
Task Torce,

MAJOR PROBLEM AREAS AND ACTIONS TAKEN

None,

PLANNED WORK FOR SUBSEQUENT MONTHS
TRy

During FPebruary, pending the availability of fundiog, the
sctivities of the Task Force wili result in the comspletion
of & draft report, MRS Site Screening and Evalustions. This
its currently planned for February 15. A briefiog will be
made on that day to PNL pereocnel on the findings of the
Task Force. '

It fs anticipated that in Merch, comments will be received
oo the Task Force draft report, and the report will be
finelized.

VARIANCE EXPLANATION
* ATIERS

Not spplicable.

£1.10
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ATTACHMENT 68

TASK MANAGDVENT SUMMARY REPORT
Special Study No. 3 - Siting Assistance

TASK ML

PrL wBS & w0 wBS 06 0503

P wasacee; 9 Braftmen -t uanagen; J: Voss

rv196s Fnome: Mot established . mepoRT PERIOD: alpnvary, 1989

NoNTHLy  BuRcLT
cos1s actuaL _ J6x 1 gi32, 2 140
varanet 10 | ol o 0
Y10 SuUDCTY 6K 112 Blu4 9185
cos1S ACTUAL 6Kk liz.8uu. 4185
VARANCE 0 0l 0
u“‘s1cw[ S‘AYUS'V 1985 151 QTR 22 00 > O 41w 0T
olwlofodrfulalulsfslals
|
|
|
|
|
|
| ' |
2 _34 & 2.8 & &2 _ 58 80 _3§
{CCIND W DEUVERY DAYE  sassn: SUPPACE S STATYS NOW
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INTEGRAL

MONITORED RETRIEVABLE STORAGE (MRS)
FACILITY

CONCEPTUAL DESIGN REPORT

VOLUME I BOOK I — DESIGN DESCRIPTION
EXECUTIVE SUMMARY

Prepared for

UNITED STATES DEPARTMENT OF ENERGY
Richland Operations Office

Report No. MRS 1!
Contract No. DE-AC06-84RL 10436

September 1985

THE RALPH M. PARSONS COMPANY OF DELAWARE
Westinghouse Electric Corporation
Golder Associates
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PART IV - OCCUPATIONAL AND ENVIRONMENTAL SAFETY
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Section

AP PO
A Y AD D S

Ly Lot
3y

L&Y

PART V - EOUIPMENT

Section 34

CONTENTS (Contd)

PARSONS —

Seismic Category Designation and Ventilation
Confinement Zones . .
Safety Evalustion . . . .

Industrial Healtn anc Sefet)
Nuclear Criticality and Safety
Radiation Protection and Shielding

Contamination

Decontamination anc Decommissioning
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PARSONS —

The Act alsc instructs DOE to prepare & proposel for & MRS system which, if
authorized by (ongress and constructed as an integral part of the Federal
waste manaogement system, coula provide an option for long-term storage of
nuclear waste aweiting further processing or disposal.

The Act states thet the MRS Facility must be designed to:

(1) Accommocate spent nuclear fuel and high-level waste resulting from
civilian nuclear power facilities,

permit continuous monitoring, manzgement, and maintenance of such
fuel and waste for the foreseeabie future.

3

Provige for the ready retrieve]l of spent fuel and waste for further
processing or disposel,

I~

Safely store such spent fuel anc waste as long as may be necessary
by maintaining such facilities throuoh appropriate means, including
any facility replacement.

Previous MPS stucies incicate thet passive dry storaoce technolocies are
preferrec for lono-term MRS applications because they G0 not reguire
external power to provide cooling,

kfter conducting screenings anc evalustions of potentia] storage concepts,
DO nas selected the sezled storage cask (concrete cask) and field arywel)
concepts from & fielo of eight concepts for the MRS Facility designs. The
seleztio” was made after consigering the technological maturity of the eight
concepts, the extent of operating experience, maturity of aveilable acesigns,
anc uncertainties with system performance and cost.

The Conceptua)l Design work performed by The Relph M. Parsons Company
adoressed the DOE MRS proposel reguirements to Congress in the form of
grawings, cesign analyses, studies, schedules, anc cost data. These appear
in this Desion Report Executive Summary, the Basis for Design, and the
Design Report.
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REBREVIATIONS AND ACRONYMS

ampere
Amer ican Associetion of State Highway Transportation QOfficia
alternating current

ajr-control] vestibule

Architect-Ergineer

bs Low ks Reasonably Achievable

Alarm Monitoring Station

Amer ican National Standards Institute

American National Standards Institute ANuciear Quality Assurance
Reguirements for Nuclear Power Plants

Amer ican Petroleum Institute

Amer ican Society Mechanica]l Engineers

Anericar Society of hon-Destructive Testing

assemp "',Y

Amer ican Society for Testing Materiel

American wire Gauoe

Amer ican kelicing Society

American water works Association

s

Britisn thermal unit
boiling water reactor

Certifiec Ballast Manufacturer
common control switching arrangement
closed-circuit television

Code of Federal Regulatinns |
contact-hancled transuranic waste
central processing unit
cathoge~-ray tube

grypulb

decibel

gesign basis earthguake
girect current

Distributed Control System
decontamination

degree (angular)

diameter

Department of Energy
dioctyl phthalate
Department of Transportation
double poie/double throw

Environmental Assessment

Error Correction Cooe

flectronic lnoustries Association

electrice] metallic tubing

Electronic Private Automatic Branch Exchange

\f
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F Fanrenheit

FOC Functional Desion Lriteria
FID flame ionization detector
s Fegerel Interim Storacge
FlLA full-load amperes

fpn feet per minute

fps feet per second

FS Fegerel Specification

F.S. full scale

ft foot, feet

ft-c footcancle

F18 Federa]l Telecommunications System
HAk nigh-activity waste

HAW/RETEL  nigh-specific-activity meteriel tnet may exceed (Class C speci-
fications for Jow-level waste and may or may not- contain some
guantity of transuranic material

HC hyarocarbon

HIEL nigh-efficiency particulate air
HIE high-intensity dischargs

Hik high=level waste

HP health physics

he hor sepower

HVAC heating/ventilation/eir-concitioning
JES 11luminating Engineer ing Society
n., inch, inches

1/0 Input/OQutput

15FS1 Inoependent Spen* Fuel Storage Installation
K kips (1,000 1b)

ke kilograms

KSR keyed/send/receive

KV kilovolt

kVE kilovolt-ampere

kYeAF kilovolt-ampere (reactive)

K kilowatt

K kb kilowatt -hour

b pound, pounds

LLLTV Tow light level television

LLk Tow-Tevel waste

m lumen

LPC Lightning Protection Institute
m meter, meters

ma ma ximum

ME me oab vtes

MCA miltichanne]l anglyzer

mMOsS metal oxide semiconductor

vi
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mbph
mR/hr
meen
mrem/hr
MRS

MSP

MT

MTU

MWD /MTU

N/&
NEC
NEME
NFPL
f‘\ IF"
NPT
NPTF
NDTM
NRC
n/sec

NelPE

08 /FE
& £
0c
OSHE

PEID
pcf
psf
psh
psia
DR

OA
oC

R/hr
R&L
R&H
rem/hr
RHAF
RHTRU
RO

SDEC
sec
SF
SN
SPOT
2%
SSE
STC
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miles per hour

mi1lirgentgen per hour

millirpentcen equivélent man

milliroenteen equivalent man per hour

Monitoreg Retrievable Storape

Manufacturers' Stancdard Practices

metric tons

metric tons of uranium (based on pre-irradiation)
megawett days per metric ton of uranium

not applicable

National E£lectrical Code

hNationel £lectrical Manufacturer's Association
Nationa! Fire Proteciion Association
Nuclear Instrumentation Module
hNationel Pipe Thread

Netione]l Pipe Thread Female

hationgl Pipe Thread Mzle

Nuclear Keoulatory Commission
neutrons per second

hNuclear wzste Pplicy Act of 1982

on air/forced air

cperéting basis earthquake

on centers

Occupational Safety anc Health Administration

piping anc instrumentation diagram
pounds per cubic foot

poungs per square foot

pounds per square inch

pounds per saquare inch absolute
pressurized water reactor

ouzlity assurance
guelity contro)

roentgen per hour

research and development

receiving and handling

roentgen equivélent man per hour
remote handling air filtration
remotely nandled transuranic waste
repository overpack

solidly drawn bare copper
seconc

spent fuel

special nuclear materia)
singie pole/double throw
stainless steel

safe shutdown earthguake

sound transmission coefficient

.
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UBC
UHF
UL

upC
UPS

VHF

Wl

tc be geterminec

totally enclosed fan coolec
transfer/generator
transuranic waste

uranium

Uniform Builcing Code

ultre high freguency
Underwriters' Laboratories, Inc.
niform Plum ine Code
uninterruptible power supply

very high freguency

weignt
west Valley
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EXECUTIVE SUMMARY

1.0 MRS REQUIREMENTS

The Integral MRS Facility, referred to hereafter as the MRS Facility, must
include all infrastructure, facilities, anc equipment required to routinely
receive, unload, prepare for storage, and store spent fuel (SF), high-level
waste (HLW), ancd transuranic waste (TRU), and to decontaminate and return
shipping casks received by both rail ang truck. The facility is to be
complete with 211 supporting facilities, as described hereafter, to make the
MRS Facility a self-sufficient installation. The facility must be licensec
by the Nuclear Regulatory Commission (NRC).

The MRS Facility must have the capability to receive for shipment offsite or
storace onsite & minimum of 3,600 metric tons of uranium (MTU) per year of
spent fuel ang & small amount (less than 6C canisters) of HLW. It is to have
in-building lag storage capacity for 1,000 metric tons of consolidated spent
fuel in canisters plus & field storage capacity of 15,000 MTU of SF and &
small amount (less than 300 canisters) of HLW. The design shall assume a
spent fuel mix of 60% by weight from pressurized water reactors (PWRs) and
0% by weight from boiling water reactors (BWRs), based on (0.462 MTU per PWR
assembly ang 0,186 MTU per BWR assembly. It must be capable of retrieval and
shipment of at least 3,600 MTU/yr or equivalent of the same spent fuel and
waste,

The spent fuel may be received at the MRS Facility fully assembled, either
packaged or bare, or disassembled and consolidated in canisters. Fuel rods
are to be consolidatec in canisters capable of containing all of the fuel
rods from whole numbers of either PWR or BWR assemblies. Nonfuel-bearing
components of gisassemblea spent fuel assemblies will reguire volume
reduction and packaging &t the MRS Facility in preparation for storage.

The MRS Facility must be capable of receiving shipments by rail and truck,
and to receive, unload, load, and ship al)l stannard rail and truck SF, HLW,
and RHTRU shipping casks. For desiagn purposes, it may be assumec that the
spent fuel will be received 70 wt% by rail and 30 wt% by truck. Nonstangard
or off-normal cask shipments are to be routed to a special lag stcrage area
while determination is made of the procedure to follow for routing through
the MRS Facility handling anc storage process.

Fuel and waste storage facilities shall be capable of attenuating the
radiation and passively dissipating the heat generatec primarily by 33,000
MWD /MTU spent fuel and/or eguivalent HLW and RHTRU out of reactor 10 years.
As much as 10% of the spent fuel received shall be considered fuel 5§ years
out of reactor and/or 10-yr-¢ld spent fuel with burnups as high as 55,000
MWD /MTU. The storage configuration must be capable of maintaining spent fuel

- .
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claooing surface temperatures below 3Z72°C in an inert-gas environment, and
of meintaining HLW container surface temperatures below 375°C in air ang
borosilicate qlass centerline temperature below 500°C.

The gesign 1ife of the R&H Building shall be 50 years, maintainable or
replaceable to extend life to at least 100 years, irrespective of licensing
intervals, The design life of the storage facilities shall be 100 years. The
design 1ife of supporting facilities shall be 30 years, except for exterior
finishes that mey require periodic maintenance to satisfy the 30-yr
reguirement.

The storace facilities shall be capable of confining packages of radio-
active materie]l within the storage container (cask/drywell) during the
entire storage period, a&nd shell have & monitoring system capable of
getecting releases to the environs of radicactive material in excess of 1/10
of that statec in 10 CFR 20, Appencix E, Table I]. Storec material shall be
protectec against Jlikely nature]l or man-created events, excluding acts of
war., Ir adaition, &11 packages of waste must be retrievable at any time for
examination, repeir, or shipment offsite.

For receipt anc inventory verification, provisions shell be incluced to
account for the guantity, type, ano history of the materie]l stored in the
facility.

1.1 SITE CHARACTERISTICS AND UTILITIES

Three sites for an MRS Facility were identified, 2 primary site (Clinch
River) anc two alternative sites (Martsville and OQak Ridge), all in
Tennessee,

The baseline site congitions established as criteria for site development
include the following:

(1) Natural phenomena:
(2) Seismic: Risk Zone 2 or less,

(b) Tornaco: Maximum winc speed 360 mph; tangential speec of 290
mph: translational speed from 5 to 70 mph,

(¢) Maximum wing: Site dependent.

(¢) Flood: Site above maximum probable flood level.
(2) Annual heating days: An averaoe of 4,000,
(3) Soil characteristics:

(a) Bearing capacity: Compactec fill or naturel soil: 4,000 psf
(min,); fresh bedrock: 15,000 psf (min.).
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(&) Tnermel conductivity: Equal to or greater than 1.2 w/m/°K.
(£) Precipitation: Eaqual to or less than 9 in, in 24 hr and equal to or
less than 3 in. in 1 hr.

Site improvements are tc include grading and drainage of the site, roads to
the site, & main rail spur from 2 domestic railroad, internal roads, walks,
andg rail systems; a heliport for emergency evacuation of injured personnel;
and security and site fencino and landscaping, as appropriate.

An onsite treatment anc disposal system will be required for sanitary and
process water systems, Fuel o1l and gasoline storage facilities must also be
proviged.

1.2 BUILDINGS AND STRUCTURES

The MRS Facility, being & completely independent installation, will require
facilities to support the spent-fuel processing and storage operations.
These incluge aoministrative, maintenance, warehousing, security, fire-
protection, and standby power genergtion facilities.

The Receiving and Handling (R&H) Building is the primary operating building
of the MRS Facility. It must be desianed to physically contain and control
@11 racicactive or toxic materials being handled or ggnerated by process
operations. The <ystems, equipment, and operations shall be designed to
minimize the guantity of radiocactive waste generated during operations. It
shell 1incluge spaces and eguipment for receiving, identifying, disas-
sembling, consolidating, and packaging spent fuel; for densifying,
packacing, handling of spent-fuel hardware, and site-generated waste; and
for receiving and hanogling canisters of HLW and RHTRU, Spaces and equipment
shall also be provided to ship these materials offsite and/or load them out
for onsite storage. It  shell include mechanizec and  automated
remote-handling equipment, where feasible, to permit rapid and economic
handling of wastes, These operations are predicated on spent fuel, HLW, ang
RHTRU arriving in @& ory acaseous environment and shipping casks being
unloaded in air,

The R&K Builaing shall be designed to permit external cleaning, decontami-
nation, and inspection of the transportable metal (cgual-purpose) cask. The
facility shall have the handling capability to unload this cask from its
shipping vehicle and deliver the cask to the storage facility, or to remove
the cask contents and return the cask to the transportation system.

Radioactive waste treatment systems shall also be included for treatment,
solidification, storage, and shipment of radioactive wastes generated at the
MRS Facility. A1) potentially contaminated effluent streams shzll be treated
and monitored to meet the environmental regquirements of 10 CFR 20, 40 CFR
161 (1682), and DOt Oraer 54B80.1A before release.

The facility stall be designed to 1imit direct radiation exposure of onsite
and offsite persunnel within the limits established in 10 CFR 72, 10 CFR 20,
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0f Orger 548C.1 . anc other applicable regulations. The design shall alsc
incluoe the appii~ation of As Low As Reasonably Achievable (ALARA)
principles to facility design and the operating philosophy. DOE Order
54B0.1L requires as & desion objective that operating personnel exposure
levels shall be less than one-fifth of the permissible dose equivalent
limits promuloated by the order.

Two spent-fuel, high-level waste, and remote-handled transuranic waste
passive dry storage concepts are to be included in the MRS Facility
conceptual cesigns,

The primary storage concept shall use an array of sealec storage casks
‘concrete casks) that are placed above grade, upright on support pads. The
heat from ragdioactive decay is conducted through the sealec storage cask,
and- removed by atmospheric convection an¢ thermal radiation. The walls of
the cask anc the snielding plug provide the radiation-shielding protection.

The zlternative storage concept shall use an array of in-ground, dry, sealed
ctee] ceissons, This concept shall use the surrounding soil to attenuate
nuclear radiation and to dissipate the heat from the waste while it is in
storace.

Ir aogition, space for storage of transportable metal casks must be provided
in each of tne storage concepts.

L facility 1s reguired Lo store onsite-ogeneratec, contact handled
transuranic (CHTRU) waste. The initial CHTRU Storage Facility shall be sized
to store the CHTRU generatec by processing 15,000 MTU of spent fuel and
shall be expandable to permit storage of CHTRU wastes qenerated onsite
quring subsequent years of operation of the MRS Facility.

The CHTRU will be packaged in 55-gal, stainless steel drums. Containers of
CHTRU with surface radiation levels greater than 200 mR/hr shall be
processed through hot cells in the R&H Building as RHTRU, and stored in the
SF, HLW, and RHTRU Storage Facility.

1.3 SYSTEMS IMPORTANT TO SAFETY

Components, systems, and structures shall be odesignatec Category 1 if,
dguring or following an extreme environmental load (including Design Basis
farthouake and Design Basis Tornado), they would be required to perform
either of the following safety functions:

(1) Prevent or mitigate the conseguences of an uncontrolled release of
radioactivity with potential raciological conseguences in excess of
the 1imits eiven in 10 CFR 72, 10 CFR 20, or DOE Order 5480.1A.

(2) Maintain nuclear criticality safety.

Non-Category | components, systems, and structures include those necessary
for the normal operation of nuclear waste processing and handling facilities.

ahe
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1.4 OCCUPATIONAL AND ENVIRONMENTAL SAFETY

Occupational and environmental safety considerations for the MRS Facility
shell incluge fire protection, industrial health and safety, and
radiological safety.

Fire protection shall incluce a fire suppression and detection system for
a1l builoings; & site firewater loop with hydrants at each building; central
site fire station and equipment; building 2zoning with fire-separation
barriers; and use of noncombustible materials.

The MRS Facility builodings, systems, anc equipment shall be designec to
comply with &11 pertinent OSHA standards.

Ratiation-protection features shall include the following:

(1) Shielding anc facility orientation to reduce radiation dose rates to
ALARA ang to conform to the applicable portions of 10 CFR 20, 10 CFR
72, 40 CFR 181 (ograft), DOE Order 5480.1A, and other applicable
feoerel regulations anc NRC regulatory guides,

Z) Filtration of caseous ang &irborne particulate effluents from con-
taminated or potentially contamingted areas before release to the
environs to comply with 10 CFR 20, 10 CFR 72, 40 CFR 191, andg DOE
Oroer 548C.14 release limits., -

~

(Z2)  Monitoring of 1igquiad effluent streams to ensure that releases to the
environs are below those prescribed by 10 CFR 20, 40 CFR 191, ang
DOE QOrger 5480.1A, or are detectec and corrected.

&) fonitoring of ogammz dose rates in areas where the potential exists
for expeosure rates above preset thresholds.

(§) Monitoring and sampling of gaseous effluents and storage area atmos-
phere to ensure that releases to the environs are below 10 CFR 20
and 40 CFR 197 Timits.

(6) Monitoring and sampling of the 2ir in potentially contaminatec work
areas to ensure that operating personnel exposures are below the
maximum limits prescribed in 10 CFR 20 or DOE Order 5480.1A for
occupied areas.

(7) Personnel survey stations at exits from potentially contaminatec
areas to odetect personnel contamination and provide personnel
decontamination facilities,.

(8) Criticality alarms and critically safe design parameters.

1.5  SECURITY AND SAFEGUARDS
Site security shéall be established to prevent unauthorized access to or
remova] of items of security interest, and shall provide physical protection

ol
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anc access contrpls toc oeter, assess, and respond to the following design
basis threats:

(1) Sabotage of the facility or nuclear material, resulting in
dispersion of radioactivity into the local environment.

(2) Theft of material for release, or threat to release, into the
environment elsewhere.

'\
a9

) Theft of material for the purpose of retrieving special nuclear
materials.

garriers, isolation, elarms, lighting, viewing, and manned security
checkposts shell be provided in accordance with the requirements of 00F
Orger 5632, 10 CFR 73, ana UL 752 [1881).

1.6 DECOMMISSIONING

The MRS Facility sha)) be designed to facilitate gecommissioning. Provisions
chall be made to facilitate decontamination of structures and equipment, and
10 minimize the oguantity of racicactive wastes and contaminatec equipment
resulting from decommissioning. It shall 2lso be designec to facilitate the
remove) of radioactive wastes and contaminatec equipment and materials at
the time of permanent decommissioning, However, complete removal of &l
structures, particularly the R&H Building, 1s unwarranted. Following
thorough decontamination of the R&H Building, permanent gecommissioning will
be accomplished by cisposal of the major uncontaminatec equipment.

1 7 QUALITY ASSURANCE

The MRS Facility must be licensable by NRC to the requirements of 10 CFR 72
or other appropriate regulations. A queality assurance program shall be
establishec in accordance with the requirements of 10 CFR 72.80.

2.0 REFERENCE DOCUMENTS

The Functional Design (riteria and the Basis for Design make reference to
specific DOE publications, Federal Regulations, anc industrial codes,
standards, and specifications that were usec in the preparation of the
conceptua]l desions. The major regulations, codes, and standards are
jgentifiec in the paragraphs that follow. A complete listing can be founc in
the Basis for Design.

2.1 DOE PUBLICATIONS

The following DOE publications contain general oesign requirements and apply
to the conceptual odesigns. Portions of some documents apply to certain
special-purpose facilities, but do not necessarily apply to the MRS Facility.

(11 DOE 4320.1, Site Development and Facility Utilization Pianning, 1983

28
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DOE 5480.14, Environmentz) Protection, Safety, and Health Protection
Program for DOE Operations, 1981

Lo }

-~
ta
o
O
"

5630.1, Contro) and Accountability of Nuclear Materials, 1979
(4) DOE 5632.2, Physical Protection of Special Nuclear Materials, 198}

(§) DOE 5700.6, Quality Assurance, 1981

LAY

OF 643C.1, General Design Criteria, 1983
2.2 FEDERAL REGULATIONS AND GUIDES
The MRS Facility must be licensed by the NRC unger the appropriate part of
Title 10, Code of Federal Regulations (10 CFR). Principal among these 1§
Part 72, whicn deals specifically with storage of spent ruclear fuel and
other radioactive materiels in facilities indeperdent of reactors. The parts
of 10 CFR applicable to the design, construction, and operation of an MRS
facility are:

(1) 10 CFR 20, Standards for Protection Apainst Radiation, 1984

(2) 10 CFR 50, Appencix B, Quality hkssurance, and Appencix E, Emergency
Planning, 1984

(3) 10 CFR 72, Licensing Reguirements for the Storage of Spent Fuel in
an Independent Spent Fuel Storage Installation, 1984

(4) 10 CFR 73, Physical Protection of Plants and Materials, 1984
2.2 REGULATORY GUIDES (NRC)

Many Requlatory Guides are applicable to the cesign of the MRS Facility. A
listing of these guides is presented in the Basis for Design.

2.4 CODES, STANDARDS, AND SPECIFICATIONS

Other ANS! anc industrial codes, standards, and specifications were inclugec
in the Basis for Design for the development of the conceptual cesigns.

3.0 SUMMARY OF FACILITY DESCRIPTIONS

The conceptual designs of facilities that were oceveloped wusing the
functional requirements and specific design criteria contained in the Basis
for Design oocument, and briefly coverec in the previous sections herein,
are described in this section. A more comprehensive design description is
contained in subsequent volumes.

3.1 IMPROVEMENTS TO LAND AND UTILITIES

The conceptuz] designs for the MRS Facility site development were developed
by using the general site characteristics stated in the Basis for Design

o,
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'8FD) anc by the use of U.S. Geodetic Survey topographic maps and existing
cite cata for the Clinch River, Hartsville, and Oak Ridge, Tennessee, sites,

s 144 Site Development

The overall site plans for the MRS Facility comprise three areas: the
limited access an¢ incustrial area; the protected area; and the storage
area, Six site plans have been developed, two for each proposed site,
showing a primary storage concept (sealed storage casks) and an alternate
concept (fiela arwwells).

3.1.1.4, Primary Storage Concept - Sealec Storage Casks

The MRS Facility layouts for the sezled storage cask concept are shown on
Drawings H-3-56726. h-3-56740, anc H-3-56745. The limited access anc
industria) area is protected with & single fence enclosure and the protected
ancé storage areas with doudble fences. The relative locations of the 1imited
and protectec areas were determined with regard to security, accessibility,
anc the functionz] relationships between the areas. The limited access aree
conteing the facilities anc services (aoministration, security, maintenance,
utilities, anc emergency response) required to support the waste packaging
ang storage operations. A Main Gate/Badgehouse provides onsite access
control for &)1 personnel and nonradiocactive shipments, Special-permit
vehicles anc supply vehicles are allowec onsite after inspection at the Main
Gete/Badgenouse. A1l other vehicles are requirec to park outside the limited
access area. Access to al) of the facilities in the limited access arez is
proviged by & network of 24-ft-wige roads and sigewalks.

The industria) area contains the concrete batch plant and cask manufacturing
facilities, ano is locatec acjacent to the limited area. Separation of these
areas it by & sincle fence. Access to the industrial erea is by & separate
roac and railspur.

Shipments containing radioactive material will enter the site through an
Inspection Gatehouse, and will be transported by onsite vehicles through &
fenced corrigor to the protected area., Access control for personnel anc
nonradioactive shipments entering the protected area, from the limitec ares,
is providec at & Protected Area Gatehouse. The Storage Facility is located
in the protected are2 adjacent to the waste handling facilities. Access

control to the storage area is provided by & single fence with & keyeo gate
at the Storage Area Gate Station.

The R&H Building ‘s located so that its receiving areas are in line with the
incoming rail spur. Lag storage is provided for both railcars and trucks. A
fencec off-norma] shipment storage area has &also been provided.

The heliport for emergency medical evacuation is located just insioe the
limited access area,
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23.7.0.E. BAlternate Storace Concept - Fielc Drywells

Tne facility layout of the limited access and the protected areas for the
alternate concept (field drywells) is the same as the sealed storage cask
concept except that the drywell concept does not require & cask manufac-
turing and concrete batch plant; therefore, the industrial area is not
needeg for this concept. The MRS Facility for the drywell concept is shown
on Drawings H-3-56733, H-3-56742, and H-3-56747.

1.1.%

3.1.2 Utilities

Utilitres such as water, sanitary waste sewer, process waste sewer, and
electrica]l power systems are provided for the MRS Facility and are described
in the following paragraphs.

3.1.2.A, MWater Distripution System

Tne primary source of water is from an cffsite source. The water will be
piped to the MRS Facility storage tank and cdistributed to all of the
facilities onsite, & total of 4 hours of fire-protection water for the
highest requires €low (480,000 gal for the R&H Building), in addition to
norma] process anc comestic use, will be maintzined in the Storage tank,

3.1.2.E. Sanitary Sewer System

The MRS sanitary sewer system collects and treats domestic sewage. The
system consists of & central sewage treatment plant and & collection system
that collects raw sanitary sewage from toilets, showers, lavatories,
arinking fountains, and floor drains from uncontaminated areas of the R&HK
Building and from the support buildings. The system is sized for a flow rate
of 25 gal/capita/day times the population needed to support the MRS Facility
throughput rate of 3,600 MTU/yr.

3.1.2.C. Process Sewer System

Process waste generated from the MRS Facility that is not contaminated, but
cortains chemica)l constituents harmful to the function of the sanitary
sewage treatment system, is collectec and treated by the process sewer
system. Proucess sewer lines are sized for a facility with a spent fuel/HLW
throughput of 3,600 MTU/yr. The sewer lines drain to & 1ift sump, where the
process sewage 1s neutralized as necessary and pumped to the process sewage
treatment plant for clarification and filtration to remove the suspended
solids and undesirable chemical cecnstituents before disposal. The dewatered
sludge 15 disposed of at an appropriate waste site, oepending upon the
chemical content of the sludge.

3.2 RECEIVING AND HANDLING BUILDING
The R&H Builaing is the primary operating building of the MRS Facility. It

has been designed to physicelly contain and control all radioactive
materials receivec anc processed or generated by the spent-fuel process
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operations. The facility includes spaces and equipment for receiving,
igentitying, disassembling, consolidating, and packéging of spent fuel and
processing and packaging of spent-fuel hardware fo ite storage or
retrieving from storage and shipping to storage fac « - : offsite. The
facility will include lag storage capability for 1,000 miv of consolidated
spent-fuel waste canisters,

The conceptual design features of the R&H Building are described briefly in
the following sections.

3.2.1 Architectural and Structural

The structura) designs of the various areas composing the R&H Building are
gesignec 1in accordance with their importance to safety. Areas requiring
confinement of radiocactive materials, are cesignec as (Category I structures.
Areas that are necessary for norme]l operation and are not reguired for
confinement of radioactive materials, nor important to radiation safety, are
classified and designed 2s Non-(ategory I structures. The Category I clas-
cificetion areas are of reinforced concrete cesign., Non-Category I portions
of the facility are of steel frame or reinforced masonry construction. The
walls of the steel frame portion are constructed of insulatec mete) siding.
Insulated meta)l roofs with an elastomeric roof covering are used on &ll Non-
Category 1 structures,

The major areas of the R&H Builcing are the aoministration area, receiving
an¢ inspection areas, spent-fuel conscligation and packaging areas, 1,000
MTU Jlag storage area, transfer/discharge areas for onsite ang offsite
storage, radwaste processing areas, and building services areas.

The R&H Builging is a 709,025-sq-ft, multileve)! structure, divided as shown
in Table 3-1,

Table 3-1 - R&K Building
Approximate Area Summary
(gross sguare feet)

Non-

Level Category | Category | Total
Basement and Tunnels 4,270 980 5,250
Ground Level 168,280 120,910 289,160
lst Mezzanine 48,330 - 48,330
2nd Level 156,215 9,265 165,480
Znd Mezzanine 91,465 - ©1,465
3rg Leve) 108,430 - 108,430
Roof Penthouse 880 - 880

Tota) 577,870 131,155 709,025
o
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3.2,1.A, Administration Area (Non-Category I)

The agministration area contains offices for management, staff, and
operations functions; changerooms; and serves as the control point for
personnel entry into the R&H Building.

3.2.1.8B. Receiving and Handling Area (Non-Category 1)

Two identical receiving and handling areas are provided tc serve the process
cells and offsite shipping functions., Each receiving and handling area
includes an incoming &ir-control vestibule that includes receipt and vehicle
wzshdown capabilities, & cask receiving and inspection area, and & vehicle
exit @air-control vestibule, Each 1is sized for two rail/truck lanes and
conteins & 150-ton-capacity bridge crane for shipping cask unloading and
loading.

- o~ .~

2.2.1.C. Remote Handling Aree (Category 1)

The remote handling area incluces cask handling and decontamination rooms,
cesk wunloaging rooms, spent-fuel shielded process cells, lag storage
compartments, spent-fuel cask loadout rooms, shipping loadout rooms, and
maintenance cells for cell equipment anc¢ cell cranes, for personnel access
to the shieloed hot cells, air-control vestibules ang health physics storage
rooms with keyec doors are provided. Operating galleries around the shielded
process cells provioe operators with visual control of process operations,
and allow wuse of master/slave manipulaters, wall-mounted traveling
electromechanical manipulators, and operating consoles for control of remote
cell operations,

3.2.1.D. Transfer/Discharge Areas (Ground Level - Non-Category I)

Crawler-type transporters (for sealed storage cask concept) or 2 shielded
transporter (field orywel] storage concept) enter and exit the R&H Building
through & transfer/discharge corridor.

3.2.1.E. Shipping Loadout Rooms (Ground Level - Category !)

Shipping casks and overpack canisters enter and exit the shipping loadout
rooms on electrically powerec cask carts traveling on rails,

3.2.1.F, Radwaste Areas (Ground Level - Category I/Non-Category I)

The radwaste areas are designed to contain the eguipment used to treat, for
recycling or storage, radipactive liguid and solid waste generated onsite as
a conseguence of processing spent fuels or the handling of HLW canisters anc
RHTRU canisters or orums. The radwaste areas are separated into a Non-
Category I Jlow-level liquid and solid radwaste processing area and a
Category I high-activity liguid and solid radwaste processing area.

-18-
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2.2.1.6. Analytice] Laboratory (Grounc Level - Non-Category 1)
The .anzlytical laboratory 1is designed to contain equipment, chemical
materizls, and supplies necessary for the counting of radicactivity levels
and anaiyses of samples of solids, liquids, anc gases taken from the various
processes in the MRS Facility.

3.2.1.H. Contro) Room (Second Leve] - Category 1)

The control room is designed to contain control consoles and CCTV monitors
for supervisory control and monitoring of the SF, HLW, and RHTRU operations
in the process cells; for monitoring and control of HVAC, utilities, and
ragwaste systems; and for monitoring of radioactive airborne particulates,
‘A redundant system is located in the Site Services Building control room as
¢ backup in case of failure or sabotsoge of the control room eguipment in the
R&k Building.)

2.2.1.1. Health Physics Facility (Groung Level)

£ health physics facility is 1included for the purpose of monitoring per-
sonnel for ragiation contamination ana for decontamination when necessary.
The facility is located near the personnel exit from the (ategory I portion
of the R&H Builging.

3.2.1.J. Building Services Area

Spaces are @also provided for exhaust anc supply @air equipment, air-
filtration systems, comfort heating and cooling eguipment, uninterruptible
power and electrice) equipment, laundry equipment, manipulator storage and
maintenance, telephone equipment, and storage.

Those areas that contain systems or components required for confinement of
radioactive materials (first-stage HIPA exhaust filters) or requirea for
safe shutdown (UPS system) are located in Category I structures.

3,2.2 Material Hangling, Maintenance, and Remote Systems

The receiving and handling areas and the remote handling areas are fully
equipped to routinely receive and process casks of SF, HLW, and RHTRU. The
equipment 1in these areas is designed to wash road grime from railcars or
trucks and protective covers of storage casks; to prepare casks for
unloading from railcars or trucks onto cask transfer carts; to perform
inspection, identification, disassembly, consolidation, &nd canistering of
spent fuel; to inspect and overpack, if necessary, the HLW/RHTRU canisters
for storace; to compact nonfuel-bearing components oqenerated by the
gisassembly of spent fuel; and to perform remote maintenance and contact-
handled maintenance of eguipment.

-16-
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2.2.2.k. Processing Segquence

Shipping césks arriving at the MRS Facility by railcar or truck are first
processed through the Inspection Gatehouse before proceeding to the REM
guilding. If necessary, the railcars, truck trailers, or cask protective
covers are washed in the receipt and washdown area of the R&H Building and
then moved to the receiving inspection area, where the casks are removed
from their transport vehicles and loaded onto cask carts., Casks containing
HLW or RHTRU are routed to the cask hancling and decontamination room
loceted beneath the overpack/weld/discharge area. Casks of spent PWR
assemblies are routed to the cask handling and decontamination room located
beneath Process (Cells 1 and 3. (Casks of spent BWR assemblies go to the cask
hendling and decontamination rooms locatec beneath Process Cells 2 and 4.
Here the casks are prepared for unloading. Preparations for unloading
incluoe ges sampling, oas-pressure measurements, removal of the cask outer
1id, externz]l surface decortamination (if required), loosening of bolts on
the ~ask's inner lig, an¢ instellation of speciel adapters onto the cask,
The cesk 1s then moved into the cask unloady @ room, mated to a loading port
loceted in the floor of the process cells or overpack/weld/disharge area.
The port is opened, the cask inner 1id is removecd, anc the cesk is unloaded.
A11 four process cells can process either PWR or BWR fuel assemblies;
however, it 1s plannec for Process (Cells 1 and 3 to process PWR fuel, ang
Process Lells 7 and &4 to process BwR fuel, The disassembly and consoligation
equipment contained in these process cells will accommodate any of the
various PWR or BWwR fue)l assemblies. This 1is accomplished by Qquick=-change
modules oedicated to particular fuel assembly configurations. A complement
of these modules and tocling is stores in each cell,

Canisters of HLW or RHTRU are inspected; identified; overpacked, if
required; anc stored in & lag storage pit or offloaded cirectly into e
storage or shipping cask for onsite storage or offsite disposal.

In Process Cells 1, 2, 2, and &, the spent fuel it inspected, identified,
disassembled, consolidated, and packaged in canisters, either consolidatec
er as intact assemblies. In Process Cells 5 and 6, the fuel canisters are
sealed by & welded enc closure, leak tested, decontaminatec and the weld
ultrasonicelly tested. The canisters are either stored in lag Storage or
offloaded cirectly into & storage or shipping cask for onsite storage or
offsite disposal.

Process cells 1, 2, 3, anc &4 have facilities to compact, by shredding,
nonfuel-bearing components, such as grids and skeletons, and to receive
clean canisters, lids, and drums, Facilities are 21so provided to transfer
drums €ull of compacted waste to Cell & or 6 for offloacing onsite storage
or offsite disposal.

3.2.2.B. Spent-Fuel Consolidation
The consolidation equipment is comprisec of three basic elements: the laser

cutter for severing the nozzle and bottom tie plate, the fuel disassembly
system, ang the conscligation system,

<20~
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3.2.2.D0. Seconcary waste Packaging

The nonfuel-bearing components remaining after consoliidation are either
directly placed into drums or are volume-reduced by shredding and placed
into 55-gél drums, The drums are sealed, decontaminated, and transferred
through Process Cells 5 and 6 to the overpack/weld/discharge area for
shipment to onsite storage or offsite disposal.

-

2,2.2.E. Packanec waste Loadout (Onsite Storage)

41though the capacities and functions of the sezled storage cask and the
transfer shield (for drywell concept) ere cifferent from each other, their
preparation anc interfacing with the offloading port of the overpack/weld/
¢ischaroe area are essentially identical. The empty cask or the transfer
shielc is moves into & loadout and decontamination room, locéted beneath the
overpack/weld/discharge arez, and mated to & loaocout port located in the
floor of this area. The offloading cell port shield plug is removed, the
shield plug of the sealed storage cask is removed or the upper gate of the
transport shielc is opened, and the packaged waste is loadec into the cask
or transfer shielg. After loading, the cell anc cask shield plug or the
transport shielc upper gate is closea. The cask is movec to the transfer/
gischaroe corridor, where 2 metal 1i¢ is weloed onto the cask. After the
cask meta] 1id 1s welced or the transfer shield upper ogate is closed, the
cesk or transfer shield is moved to the storage facility for emplacement.

- -

3,2.2.F. Packaoec waste Loadout (Dffsite Disposel)

Packaged waste is also transferred to offsite disposa] from the overpack/
weld/gischarge area through separate loadout ports located in the floor of
this area. Packaged waste, either from lagc storage compartments or from the
onsite storage facility, may be placed in overpack containers and seg!
welded. A1l canisters, with or without overpacks, ere placed in shipping
casks for snipment offsite.

Retrieval of waste canisters from onsite storage is done in reverse order of
that oescribec for packaged waste loadout (onsite storage).

An empty shipping cask is received by railcar in the receiving and inspec-
tion area, removed from its carrier, placed on & cask cart, and moved to the
shipping cask ligging room. The outer 1id is removec and the inner 1id bolts
are loosened. The cask is movec to the shipping loadout room and mated to &
loading port locatec in the floor of the overpack/weld/discharge area. The
cask 1s loaded, and the ligs are replaced; the cask is then replaced onto
the railcar, and shipped offsite.

3.2.2 Ragioactive waste (Radwaste) Treatment

Racioactive waste treatment facilities are includec in the R&H Building for
treatment, solicdification, compaction, and sStorage of radioactive wasties
generated at the MRS Facility. Separate treatment systems are providec for
Tow-level (LLW) and/or LLW/CHTRU wastes and high-activity (HAW) and/or
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HAW/RHTRU westes., The LLW wastec are stored temporarily onsite and shipped
tc an offsite LLwW cisposa]l facility. The CHTRU, HAW, and HAW/RHTRU are
stored onsite and shipped to & repository.

3.2.4 Mechanical Process Systems

Systems that support the various operations in the R&H Building have been
provided and include decontamination sclution preparation and distribution,
radwaste drain system, washdown water system, steam generation system,
welding station cleaning and testing system, deionized water system, vacuum
air sampling system, water softener system, and Jlaundry system for
contaminated clothing.

SalsD Electricael

Electrice] power service, c¢istribution, grounding, lighting, communciations,
anc alarm systems have been provided for the R&H Building.

Builoing power is obtained from six double &4.16-kV normel primary feeoer
configuration systems, For each substation, either normal feeder is rated to
carry 100% of the substation load., 1f failure of one of the primary feeders
occurs, power s switchecd to the second feeder automatically with minimum
gelgy 1in transfer time. If simultaneous feailure of both normal primary
feegers occurs, power is provided by four 4.16-kV primary feeders from the
standby oenerator system. Standby power 1is providec to the HVAC filtereg
exhaust fans, UPS battery chargers, 2all lighting, and other critical
operéting systems, The standby power system 1S provicec to permit safe and
orderly shutdown of the facility if there is a total failure of the norma)
power supply sources, but i& not intended to permit continuance of all
opergtional functions for extended periods of time. An uninterruptible
(battery) power supply (UPS) system is providec for neutron criticeality
monitoring and alarms, radionuclide monitoring ano ealarms, air monitoring
and sampling systems, fire alarms and supervision circuits, security
surveillance system, access control, radio communications, anuy distributed
control instrumentation systom,

Lightning pro“ection is provided for the R&H Building in conformance with
NFPA 78 Standards, NEC, and (PI-175. The lightning prote:tion system is
connected to the builoing ground loop. A1l exposed, large metal equipment
and materials, as well as metal structural frames, ar: bonded to the
building system ground loop.

The facility is provided with & fire alarm and detection system, public
aoddress system, intercom system between the control rocm and process cell
conscles, telephone system, exterior door access contro! and alarm system,
wireless radio paging for selected personnel, building visua]l and audible
alarm systems, and closed-circuit television system.

3.2.:6 Instrumentation and Control

The instrumentation anc controls for the R&H Buildirg provide for:

-3
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1) safe anc efficient operation of nhandling and processing equipment
throughout the entire facility.

(2) Safe shutdown integrity.

(3) PReliadbility, redundancy, modularization, anc standardization, with
components and subassemblies capable of being removed for
inspection, maintenance, or replacement.

(L) FRemote operation, when required.
(5% Transmission of information to remote locations,

Lutomatic monitoring an¢ alarming instrumentation, used by health physics
specialists and other plant personnel, 1is cesigned and used to detect and
warn personnel of high rad‘ation levels in controllec work greas, based on
+he velues shown in DOE 5480.14, Chapter X1, Section &.a, and the release
1imite of Table 1 of Attaz'ment XI-1.

Release monitoring, &larming, and surveying instrumentation is designed to
getect anc warn personnel of high radiation levels in uncontrolled areas,
pesed on the values shown in DOE 5480.1A,. Chapter XI, Section &4.b.1, Figure

Y1-2 (people in uncontrolled areas) ang the release 1imits of Table 2 of
Lttachment XI=1,

The similar exposure rates and release limits of 10 CFR 20 were conformed to
in gesigning and selecting the radiation monitoring, alarming, and surveying
instrumentation for the R&H Building.

Contrcls for mechanized and automated remote handling and processing
equipment &1low the eauipment to be controlled locally, from gallery-located
supervisory control panels, or centrally from the control room.

3.2.7 HVAC

Heating, ventilating, and air-congitioning (HVAC) systems are designed to
maintain the required temperatures, ventilation, anc contamination-control
environments within the R&H Building. Temperatures are controlled as
reguired for the processes performed in the area served, and for the
efficient performance of the operating personnel,

In the R&H Building, the ventilation and confinement control provides the
essential part of the final and interna)l confinement systems, and acts as &
barrier to minimize the spread of radioactive contamination. The ventilation
confinement zones for this facility are odescribec in Table 3-2.

In addition to the listed confinement 2zones, additional incremental zones
are &lso proviged in order to differentiate between hazards within the same
Zone.

24~
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Tahle 2.2 - Ventilation Confinement Zones

lone Definition

i Process zone

F1gh?y contaminatec area,

restricted access zones

clted access zones

3 Operating zones

stri
votentia! ly contaminatec areas

Not norme iy contaminated

«2ba

Typical Locations

Shielded hot cells

Shielded canyon cells

Bare fuel lag storage

Drum transfer corridor

Glove boxes (including spent-
filter processing enclosures
within solic radwaste)

kRemote-hancdled maintenance
eguipment room

Overpack-

High-activity waste aree

Hot-cell service galleries

Radwaste treatment facility

Shipping cask preparation,
decontamination, and
unlpaging rooms

{rang maintenance rooms

Cask Joadout and cecontamination

Contact-handled maintenance
rooms

fouipment decontamination rooms

Drum/canister transfer rooms

Final and remote-handied HEPA
filter rooms ‘

Operating galleries

Canistered lag storage vaults

Process area corrigors

Air locks and air-control
vestibules

Laundry

Changerooms

Storage rooms

Personne]l decontamination rooms

Filtered exhaust fan rooms

Analytica)l laboratory and
health physics area

Solid radwaste arez (except
spent filter processing
enclosures, which are
considerec as large glove
boxes)

weld/test ang decontamination
equipment room

2B
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Table 3-2 (Contd)

one Definition Typical Locations

4 Unrestricted access ZOnes
Agministrative areas
Lunchrooms
Unregulated storage areas
Restrooms

Electrice) equipment rooms

Supply air fan room(s)

UPS/battery room

Chille~ room

Compressor room

Receiving, inspection, and
shipping areas

Vehicle entry vestinule

Vehicle exit vestibule

Control room

3.2.8 Fire Protection

Automatic fire-suppression systems are supplied throughout the nonprocess
areas of the RE&H EBuilding. Nonprocess areas are protected by automatic
wet-pipe sprinkler systems; critical areas, such as the contrecl room and
electrical equipment room, are provided with Halon 1301 systems, Areas
protectec by & dry chemicel system will be determined during final gesign of
the fire protection system. Fire-suppression systems are not requirecd in the
process areas [(shielaec hot cells), as described in the Basis for Design.
Firenose cabinets and manug)l extinoguishers are proviced throughout the
facility.

2.3 SF, HLW, AND HAW/RHTRU STORAGE FACILITIES

The SF, HLW, and HAW/RHTRU Storage Facilities are designed tc store
radipactive waste processed through the R&H Building. Two alternate storage
concepts were designed: (1) a primary concept using an array of sealec
storage casks (concrete casks) containing the canisters of spent fuel or HLk
and stored in an open field above ground, and (2) an alternate concept using
an array of 1in-ground Orywells containing canisters. In the concrete cask
concept, the concrete cask and steel liner are designed for radiation
shielding and to remove the heat by convection and thermal radiation., The
drywell concept is desioned to use the surrounding soil to attenuate nuclear
radiation and to gissipate the hea. from the waste while in storige.

Two site odevelopment cr.cents, for each of the three sites, were cgesignes
for the SF, HLW, and HAW/~Y'RU Storage Facilities, a primary coicer* !scele.
storage casks) and an 2lternate concept (field drywells). Site characic -
istics described in the Basis for Design were considered in the desiagn.

-26-
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The storage capacity design for either concept is 15,000 MTU of spent fuel
ano related waste plus & small amount {less than 300 canisters) of HLW.

3.3.1 Sealed Storage Casks {Concrete Storage (asks)

The concrete storage casks provide & sealed, self-shielded, dry storage
container for intact spent-fuel assembly canisters, consclidated fuel rod
canisters, drums of nonfuel-bearing components, HLW canisters, and drums and
canisters of RHTRU and high-activity waste, as shown in Table 3-3. The
storage casks are cylindrical, reinforced concrete structures with 2
stepped, carbon-steel-lined cavity for storing waste canisters and orums. A
cylingrice) concrete shielc plug fits into the open top of the cavity and &
stee) cover plate is seal-welded to the liner flange to close the cask. For
purposes of conceptual design, 211 casks have been designed with the same
height and exterior configuration. The casks are 22 ft high by 12 ft dia
outside ciameter). The cesk anc the enclosed canisters provide double
containment to withstanc credible natura]l phenomena and man-induced events.

monitoring of the concrete cask liner and cover integrity is performec on 2
peripdic basis. Sampling of & cask internz]l atmosphere 1s performed by
removing an access cover bolted to the gas sampling port housing, An
evacuated bottle with & valve is attached to the guick-disconnect fitting on
the end of the assembly of compression fittings located inside the port
housing. Gas samples are collected for anzlysis to oetermine the presence of
any gaseous fission products or canister tag gas in the cask interior. Gas
gnalysis results obtained from cask samples incicate whether canisters or
canisters anc fuel rods have Jost their integrity. Cask liner/cover
integrity is tested by using & pressure-gecay check.

Monitoring will &alsoc include temperature surveillance of the casks,
Temperature measurement is accomplished by using thermocouples installed in
tubes, extending from the cask extericr to the liners of spent fuel and
commercial high-level waste casks. The thermocouple/tube design allows for
replacement operations in the storage facility if failure occurs.

Table 3-2 - Concrete Cask Contents

waste Type Container Type anc Number ki??:.?o

Spent fuel Twelve 12.75-in, canisters 72.0

Nonfuel-bearing components Three 2B.5-in. storage cages, each 60.0

and high-activity waste with five 55-ga’ Arums

RHTRU (50 to 1,000 R/hr) Seven 24,00-1n, canisters 84.0

RHTRU (<50 R/hr) Nine 24.00-in. cenisters 102.0
o
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rable -3 (Contd)

Liner OD
Container Type and Number (in.)
Nine 12.75-in. by 10-ft canisters 60.0
Eight 12.75-in. by 15-ft canisters 6C.0
One 30.00-in. canister 60.0
Five 24.00-in, canisters 78.0

-

4.3.2 Open Field Drywells (Alternate Concept)

Drywells provice & passive method of safely storing spent-fuel assemblies,
grums of compacted nonfuel-bearing components and high-activity waste, HLW
canisters, anc drums and canisters of RHTRU, as shown in Table 3-4, Four
orywel]l sizes have been designed to accommogate the variations in waste
contziner configurations, Each drywell holds a single canister of waste. tach
¢ifferent waste type is stored in & unique array of crywells, sized accorcing
tc the contziners they must holo, and spaced according to the amount of waste
hegt that must be dissipated and the thermal conductivity of the soil at the
proposed sites. Sufficient heat must be passively transferred from tne arywell
interior to maintain fuel cladcing and canister temperatures below specified
Imits.

The arywell spacings for spent fuel and for HLW, definecd in Table 3-5, were
bases on meintaining peak fuel rod cladding temperatures (for spent fuel) anc
peak HLW canister temperature below 3750C, Parametric studies were performed
to getermine the effect of the soil thermel-conductivity values on drywell
spacing and the emplaced decey heat loads for the Clinch River, Hartsville,
an¢ QDak Ridoe sites.

Monitoring of the drywell liner and cover integrity is performed on & periodic
basis. Sampling of drywell interna] atmosphere is performed by removing the
oas sampling port access 1id bolted to the drywell cover plate. An evacuatec
bottle with & valve is attached to the auick-disconnect fitting on the end of
the assembly of compression fittings located underneath the 1id. Gas samples
are collectes, and can then be analyzed for the presence of gaseous fission
products or canister tag gas in the drywell atmosphere. Gas anglysis results
obtained from drywel]l samples indicate whether canisters or canister and fuel
rods have lost their integrity. Drwell liner/cover integrity is tested by
using the pressure decay check previously mentioned for concrete casks, and by
visual inspections of drywel) covers, welds, and liner flanges.

Monitoring also includes temperature surveillance of the drywells, Temperature
measurement is accomplished via therinocouples on the exterior of spent-fuel or
commercial high-level waste drywell liners.

=28~
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3.4 CHTRU FACILITY

The CHTRU Facility is designec to provide storage for CHTRU wastes generated
onsite while processing the first 15,000 MTU of spent fuel. The waste stored
in this facility arrives in drums from the solid low-level radwaste treating
and packaging system in the R&H Building.

The facility 1s designed as an underground box structure containing
twenty-four & ft-8-in, sguare compartments, approximately 17 ft deep, formed
by B-in, interior and 1Z2-in, exterior, reinforced concrete block walls., The
roof consiste of removable concrete plugs of sufficient weight to prevent
removal by tornado action,

Table 3-4 - Drywell Dimensions anc Contents

Liner Liner Container
Diameter Length Container QD Length
Lin. ) (in.) Contents (in, ) (in,)
16.0 247 .0 Spent-fuel canister 12.75 192.0
18,0 235,88 HLW canister 12.75 180.C
181.868 HLW canister 12.75 120.0
30.0 247, Nonfuel-bearing components
Drum (five per package) 28.50 186.5
HLW canister
RHTRU cenister or drum 28.50 186.5
High-activity waste
36.0 247.0 H.W canister 30.00
Overpacked 55-gal drum 31,50 202.5

(five per packaoe)

Table 3-5 - Drywell Spacing

Drywell Size Reference Drywell Spacing
(in, dia) wWaste Type Site Conditions (ft-1in,)
16.0 Spent-~fuel canisters Clinch River 16=0 x 16-0
Hartsville 16-0 x 16-0
Dak Ridge 16-0 » 16-0
18.0 HLW canisters Clinch River 20-0 x 20-0
Hartsville 20-0 x 200
Qak Ridge 20-0 x 20-0
-2G-
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Table 3-5 (contd)

Drywell Size Reference Drywell Spacing
(in, dia) waste Type Site Conditions (ft-in,)
30.0 Nonfuel-bearing component Clinch River 10-0 x 5-6
drums, HLW canisters, Hartsvilie 10-0 x 5-6
RHTRU canisters Oak Ridge 10-0 x 5-6

or drums, high-activity
waste drums

36.0 Overpacked drums Clinch River 10-0 x 5«6
Hartsville 10-0 x 56
Oak Ridge 10-0 x 5-6

36.0 HLW canisters Clinch River 40-0 x 40-0
Hartsville 40-0 x 400
Oak Ridge 40-0 x 40-0

fach storage compartment 15 eaquipped with provisions for manually sampling the
gir and monitoring the interior for temperature and radiation level. The
temperatures of the multigrum enclosures are measured manually by means of
access ports through the roof plug. Air samples are also taken at these same
ports, and are analyzed at the analytical laboratory in the R&H Building.

The facility contains a gravity-drain system which conveys any liquias from
the compartments to two main drain sumps. Each sump is provided with 2 fixed
beta and gamme radiation monitor and & level meter for monitoring the sump
liguid. Both of these variables are indicated, recorded, and alarmed by the
OCS in the R&K Building. If required, collected liguic is removed by vacuum
truck.

3.5 SUPPORT FACILITIES

The design descriptions of the support facilities housing the functions that
assist in maintaining a self-sufficient MRS Facility are given 1in the
paragraphs that follow.

3.5.1 Administration Building

The Administration Building is designed to accommodate such functions as
accountability, plant manzgement, plant operations, finance and adminis-
tration, health and safety, quality assurance, personnel, and public
relations. To house these functions, the building has offices, a conference
room, & computer room, & lunchroom, a multipurpose room, storage rooms, & mail
room, restrooms, amt building equipment rooms. Dedicated office space has been
provided for DOE, NEC, and State of Tennessee personnel,
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3.5,2 Security-Related Builcings

Site security functions are housed in various buildings in strategic locations
on the MRS Facility site. The purpose of these facilities is to prevent
unauthorized access to or removal of items of security interest, and to
provioe physical protection and access controls to deter attempts at sabotage
an” theft of nuclear materials,

The security-related buildings are described below.
3.5.2.A. Security Building

The Security Builging serves 2as security headquarters and provides facilities
for the safeguards and security systems. It provides for the security
personnel, with their aoministrative offices, and support facilities, as well
ac the Alarm Monitoring Station (AMS) and the radio communication system. Tne
builaing has & lobby/waiting area, offices, multipurpose room, showers, rest-
rooms, exercise room, building eguipment rcoms, and @ hardened, bullet-
recistant area that houses the MRS site secongary AMS. As part of the
builning, & security patrel vehicle parking enclosure, with three parking
spaces, is proviged.

3,5.2.8. Main Gate/Badgehouse

The Main Gate/Badgehouse 15 locatec at the n.:in entrance, and is oesigned to
cerve as the initial observation and inspection point for gll nonwaste
transport vehicles entering the site, as well as security clearance anc badge
control for all visitors and employees. The building has a baoge/clearance
processing room, gQuardroom, passage room, waiting room, vestibuies, restrooms,
and equipment room,

3.5.2.C. Inspection Gatehouse

The Inspection Gatehouse proviges for initial observation, inspection, and
entrance clearance for all rail and transport vehicles delivering radioactive
shipments to the facility. The building has & guerd/inspector room, @&
restroom, and & storage room.

3.6.2.0. vrotected Area Gatehouse

The Protected Area Gatehouse is located at the entrance to the MRS Facility
protected area. It serves as a badoe checkpoint for monitoring and inspecting
211 employees entering and leaving the protected area. It has an inspection
area for nontransport vehicles, such 2as odelivery vehicles, maintenance
venicles, or any other vehicle authorized to enter the protected area. The
building has an access control room, detection monitoring room, mechanical and
electrica]l equipment rooms, and a hargened area containing the primary control
alarm and remote surveillance room with its associated UPS system.

This gatehouse 1is eguippec with & haradened, primary AMS system; detection
devices for metal, explosives, and radiation; and an X-ray inspection unit.
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3.5.2.E. Storage Area Gate Station

The Storage Areaz Gate Station is locatec at the entrance to the SF, HLW, and
HAW/RHTRU Storape Facilities. It provides hand-held radiation detection ang
monitoring for &11 employees leaving the storage facilities.

.3 Site Services Building

o

-
.
e

The Site Services Building is & multifunction building. It provides shops
for cold maintenance and fabrication, a process cell mockup area, offices
for shop management, anc other support areas. The shops incluged are
machine, millwright, pipefitting, welding, sheetmetal, carpentry, plastics/
glass/ceramic, electrical, instrument, paint, anc a steam-cleaning area. The
office aree incluces offices for shop management, physical plant operations
personnel, and engineering personnel. Support functions include first aic,
werehousing, mail, and reproduction. It also includes & computer room, &
lunchroom, training and conference rooms, locker rooms, restrooms, and
mechanical equipment rooms. This building 2lso contains & control room for
the redundant MRS centralizeo process and utility monitoring control and
glarm system (DCS), which acts as & backup for that contained in the REH
Buileing., Parking is provided adjacent to the building for onsite service
vehicles,

3.5.4 warehouse

The Warehouse serves as the main storage location in support of operations
for the MRS support facilities. It 1s located near the Site Services
Builaing, and is proviged with both truck and rail access, Besides the large
warehouse areez, the building has & waiting area, receiving room, restrooms,
and an electricel eguipment room. Employee parking is provided outside the
Main Gate/Baogehouse and onsite vehicle perking i1s provided acjacent to the
warehouse.

3.5.5 Vehicle Maintenance Building

The Vehicle Maintenance Building provides routine meititenance and service
for 211 vehicles dedicated for use at the MRS Facility, including railroac
yard engines and shielded transporters. A service station is Jlocateo
adjacent to the building. This building contains a locker room, restroom,
lunchroom, railcar service area, semi-truck repair area, onsite vehicle
overhau] ano lubrication bays, paint shop, and supporting electrical and
mechanical rooms,

3,.5.,6 Fire Station

The Fire Station provides complete facilities to house firefighting
equipment, paramedicel! ambulance personnel and equipment, fire-protection
personne] (full-time and on-call), and Timited combined cooking, @ining,
exercise, and training facilities. The building is divided into three major
functiona] areas: (1) firefightinc apperatus and equipment, (2) personnel
facilities, and (2) building services. The building contains a Junchroom,
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nurse's station with an examination room, offices, restrooms, fire alarm and
dispatcn center, main apparatus room, breathing gir cylinger and fire
extinguisher charging rooms, and electrical and mechanical equipment rooms.

3.5,7 Standby Generator Building

The Standby Generator Building contains the equipment that provides
electrica] power upon loss of normal power. The building contains five main
generator rooms; a Sixth room houses all electrical switchgear.

The Standby Generator Building is & Category 1 structure, designed to
withstand Design Basis farthquakes and Tornadoes. The construction is of
reinforcec concrete throughout. A1l removable equipment, access openings,
anc exterior door essemblies are designe¢ to withstand a DBE or DBT event.

2,5,8 Cask Manufacturing Facility

The facility provides space to fabricate, form, pour, and cure sealed
storape caesks (concrete casks). The major areas consist of wunloading
facilities for raw materials arriving by raiicar, raw material storage area,
ctee] liner storage arez, and an enclosed manufacturing area.

The enclosed manufacturing area consists of an office ares, fabrication
area, material laboratory, and building services. The fabrication arez 1is
gesigned to accommodate the concrete batch plant, forming and casting aree,
ang the curing area.

Based on & 3-shift, 5-day workweek, the facility is designed to produce 10
casks per week.

5,8 Steam Generator Building

The Steam Generator Building contzins the steam boilers and associated
equipment for the process and heating requirements of the R&H Building.

4,0 SECURITY AND SAFEGUARDS

4,1 INTRODUCTION

Physical security is established to provide protection anc access controls
to deter and assess unauthorized access to or removal of items of security
interest and to respond to the following design basis threats:

(1) Sabotage of the facility or nuclear material, resulting in
gispersion of radioactivity into the local environment.

,._\
o
S

Theft of material for release, or threat to releese, into the
environment elsewhere,

—~
LS

Theft of material for the purpose of retrieving special nuclear
materials.
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4.2 SITE SECURITY

& security fence is provided around the entire developed arez of the MRS
Facility. The fence provides the boundary to the Limited Arez as described
in DOE Orger 5632, Chepter 111 (graft) for DOE facilities and the boundary
to the Protectec Area in accorsance with DOE Order 5632.2 and 10 CFR 73.2.9.
The Limitegd Area contains nonprocess structures and the Protected Aresa
contains the structures or facilities that contain nuclear materials and are
concidered vital to safe operation of the MR3 Facility. A1l Vital Areas (10
CFR 73.2.h) and Materizl Access Areas (10 CFR 73.2.J) for the MRS Facility
are loceted within the Protected Area. Security-related facilities are
located adjacent to the Limited Area and Protected Area access points,
excent for the main Security Building, which is in the Limited Area.

The Limitec Area is enclosed within a single physical barrier (steel wire-
fabric fence), £ ft in height, toppec with brackets for multistrand barbed
wire. Except for security-related facilities, buildings are Jlocated a
minimum of 30 ft from the fence. Protective lighting is proviced to permit
24-nv surveillance of the barrier.

The Protectec Area is enclosed within two fences (10 CFR 73.2.f) separated
. an 2larm zone 100 ft in width. An Isclation Zone (10 CFR 73.2.k) is
ablished¢ around the buildings or facilities within the Protectec Arez and
acent to the Protectec Area fences. Protective lighting and a closec-
cuit television system are providec to permit 2é-hr surveillance of the
barriers. A patro]l road around the perimeter of the Protected Ares
facilitates routine surveillance anc alarm response.

Access to the Protected Ares is by controlled, manned security points
containing explosives, metal anc rodiation detectors or by an access control
system. A11 exterior doors and interior doors into Vital Areas or Material
Access Areas are locked and monitored by an alarm system guring unoccupied
periogs.

Uninterruptible power supply (UPS) system(s) furnish power supply to alarms,
essential surveillance and access-control instrumentation and equipment, and
emergency lighting systems in case of power loss (commercial and stancby).
A11 security alarms, fire alarms, evacuation alarms, or any other alarm
requiring 2 security force response are annunciated at the Protected Arees
Gatehouse and at the Security Building. These stations are hardened,
controlled access buildings with capabilities to communicate to all security
personne] and offsite law enforcement agencies. The design of all security
areas anc devices complies with NFPA 101 Life Safety Coue, Section 5, "Means
of Egress."

4,3 SPECIAL NUCLEAR MATERIAL CONTROL AND ACCOUNTABILITY

The MRS Facility 1is designed t¢ accommodate the physicel inventory
procedures reguired for special nuclear material (SNM) in accordance with 10
CFR 70 (1984), Domestic Licensing of Special Nuclear Material, and 10 CFR
72, Licensing Reguirements for the Storage of Spent Fuel in an Independent
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spent Fuel Storage Installation (ISFSI). An item control system for SNM
inventory provisions 1s providec, basec on sta‘e-0f-the-art techniques and
current regulations.

Provisions are made for recording of data; record retention for gll spent
fuel, HLW, and TRU wastes; and for periodicelly performing physical
inventories to confirm the presence of accountable material, Material
inventory is recorded, printed daily, and stored in two Separated onsite
locations. Physical finventory can be achievec by removing the cask or by
removing the canister from the drywell, and by transferring the canister to
& shielded process cell for physical inspection and verification.

The requirement for the capability to contro)l anc inventory special nuclear
materials is an intecral feature of the MRS design. In order tc incorporate
proper SNV inventory systems into the MRS Facility, Item Control Areas
‘1Chks! and Unit Process Areas (UPAs) for control and inventory of SNM are
pstablishea.

5.0 OCCUPATIONAL AND ENVIRONMENTAL SAFETY

The MRS Facility has been designed in accordance with the safety standaras
of applicable codes, stancarcs, DOE Orgers, Federe! Regulations, and Guiades
for the occupational ang environmental safety of plant personnel ang the
public.

The occupationz] and environmental considerations incluoe seismic category
designations and ventilation confinement 2zoning; safety evalugtions;
ingustrial health and safety; nuclear criticality and safety; radiation
protection and shielding; contamination control; decontamination and
decommissioning; and environmenta] assessments,

5,1 SEISMIC CATEGORY DESIGNATIONS AND VENTILATION CONFINEMENT ZONES

Structures, systems, and components whose survivel is essential in con-
trolling the release of radionuclioces, prevent criticality, and provide safe
shutdown were designated Category | and gquality assurance Level 1. Those
items so designated were designed for the effects of natural phenomena and
specified to ensure that the guality of the item will meet the design
reguirements. The structures, systems, and components so designated inciuded
the structures providing the confinement barriers affording protection from
external events of the waste forms, maintaining geometrically safe fuel
storage configuration and protection for the systems and components
important to safety. The systems so designated were those that are required
to maintzin the confinement barriers, protect the waste forms, and proviode
for safe shutdown. The components so designated included those that are
required for safe operability of the designatec systems and those whose
functions are requirec for safe shutdown,

The R&K Building ventilation system is 2 once-through system designed to

remain operationa]l or fail-safe during a)) operational moues or credible
accident concditions. The volume of air supplied or exhausted was basec on
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that requirec for comfort and contamination contrpol. Ventilation confinement
sones were establishecd based on the relative potential for exposure of
personnel to airborne radionuclices and a potential release to the
environment, Pressure differentials were established and maintained by the
gesign to ensure &ir flow from less to more hazardous areas, and to ensure
confinement of contamination within the appropriate area.

Supply air is provided to the R&H Building contaminated areas to mainta2in an
air velocity of 150 + 25 ft/min across all openings when the penetrations
are open. When closed, air is suppliec in sufficient quantity to maintain
the zone pressure differential and less than the exhaust rate. All supply
zir penetrations into contaminated areas are provideo with HEPA filters and
fail-safe backdraft dampers to prevent backflow during an off-normal event.
In addition, the supply system is proviced with tornade valves to preclude
pressure excursions during an event.

The R&H Building exhaust system is provided with multiple, testable,
regundant HEPA fi1ters, redundant exhaust fans, temperature protection, and
& standby power supply. Exhaust air from the contaminatec areas passes
through & remctei) maintained roughing filter anc 2 remotely testable HEPA
¢i1ter, The air is then routed through two contact-mzintzined, testable HEPA
fi1ters before release to the environment. The exhaust system 1is provided
with test ports for sampling the exhaust &ir particulate cistribution in
size and content before and after the remotely handlec first-stage HEPA
filter and each subseguent stage of HEPA filtration. In adgition, the HEPA
filters are monitored for radiological activity ang the final exhaust
effluent is sampled and monitored. Air is monitored for temperature ahead of
the ‘seconc-stage HEPA filter and, if reguired, is cooled by & heat-suppres-
cion system, Backdraft dampers are provided to preciude backflow of air
between zones. Redundant exhaust fans with standby power service have been
provided to ensure the capability of this system to maintain the desired
pressure zone differentials.

5.2  SAFETY EVALUATION

A safety evaluation of the proposed MRS Facility was developed to provige
assurance that the oesign meets the reguirements of 10 CFR 72 and will not
cause an undue risk to the health and safety of the public during normal or
off-normal operations.

Various off-normal events and design basis accidents for the MRS Facility
were evaluated and their potential consequence(s) to both operating
personne] and the general public were determined.

The accident analysis events are grouped in accordance with the event
gefinitions of ANSI/ANS 57.9, referencec¢ in Regulatory Guide 3.48 (1981),
Stancarc Format and Content for the Safety Analysis Report for an
Independent Spent Fuel Storage Installation (Dry Storage).

Celculetions were performed on selected events from categories Il and IV to
ensure that the current design does not exceed acceptable limits at the site
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boundary as defined in 10 CFR 72.68. The events that were calculated are
believeg to present the worst-case exposure for operating personnel andg/or
the general public.

5.3 INDUSTRIAL HEALTH AND SAFETY

A1) buildings, systems, and equipment in the MRS Facility eare designed to
comply with all pertinent OSHA standards and comply with the intent of state
anc local safety standards.

Safety showers and eyewash stations are provided in 2reas where personnel
are exposed to chemicels, radiation, and other indusiriai hazards. They are
connected to the potable water system. Drainage for these facilities is
connected to the sanitary waste system or recioactive waste system,
gepencing on the potential hazard of the waste solution,

Curtains are provided arounc welding stations for eye protection from
ultraviolet rays ang dust-collection systems are provided for the plastics,
olass, and carpentry shops. Noise levels are limited to less than 70 @b in
areas of continuous occupancy and to 80 db in other personnel access areas.
Floors subject to wetting are treated with nonskid materials or otherwise
constructed with nonskid materials. Emergency lighting is provided 1o
11luminate exitways from facilities in case of electric power outage.

Facilities are providec for plant emergency and ingustrial first aid. Space
has been provided for & heliport for emergency medicel air evacuation from
the facility. Process reagents and decontamination sciutions (such as acics
and caustics, metal salt solutions, oxidizing solutions and gases, and
others) are stored and handlec in accordance with feoeral, State, anc local
standards.

The Fire Station provides complete facilities to house firefighting
equipment, paramedic/ambulance personnel and equipment, and on-call fire-
protection personnel,

L locel fire alarm system is proviged for all site buildings. An alarm
annunciator panel is locatec in each building. The system includes smoke
detectors, fire sensors, manual fire alarm stations, and 2 local and audible
alarm.

The dispatch room in the Fire Station also contains the centrel fire alarm
computer and event/recorder/printer for the plantwide fire alarm system. The
fire alarm computer is UL-listec, and is connectec to equipment in the
redundant alarm-monitoring stations. A repeater system is located in the
Security Building. A1l fire alarm systems are connected to the radio
dispatch room at the Fire Station and at the Security Building.

Treated water is supplied from an offsite source in sufficient guantity to
satisfy the MRS oemands. Piping is extended from the source to a storage
tank located at the MRS Facility. The water system is loope¢ and sectioned
with valves, provided at appropriate locations, to provige system
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reliability and flexibility. The water distribution pressure provided 1s 2
mirimur of 100 psi. Fire hydrants are located throughout the MRS Facility
site.

An automatic wet-pipe sprinkler system is provided in builaings throughout
the facility, except in electrica]l equipment rooms and process cells. Areas
of high value or of high program importance (e.g., computer areas/contro]
room, electrical equipment rooms, and remote surveillance room) are provided
with a total-flooding Halon 1301 system. In addition, dry chemical systems
are provided in areas subject to flammable-liguig fires, and portable
extinguishers are installed throughout the facility.

wn

& NUCLEAR CRITICALITY AND SAFETY

Criticelity is a potential problem in the REH Building because of the
fiscionable material in the spent fuel roas. The spent fuel handling in the
R&H Building i¢ confinec to the hot cells. The chance of & criticality event
is minimized by using criticality safe design. No moderator is present in
tne hot cells oduring normel operation. This is facilitated by using spoo’
nieces in the decon solution lines penetrating the cells to avoid the
inadvertent introduction of decon liguic into the hot cell.

The nominal configuration of spent fuel in the lag storage pits is
significantly subcritical. This reactivity margin woulc be recduced, but
would remein subcritice), if fuel with lower than expected burnup 1s storec
in the pits. However, administrative control of the acceptance of low=burnup
fuel 1s expected.

During consoligation, the fuel rog earray is reconfigured from an open,
square pitch to & close-packed triangular pitch, During reconfiguration,
there 15 @& change 1in the kgfe of the array; however, the nominal
configurations are subcritical,

The canisters containing the consolidated fuel rods are designed to maintain
the consolidated fuel oeometry during and after a seismic event, so the
reactivity will remain low. Once the canisters are sezled, in the welging
station, there will be no chance for moderator to enter the canister,
although neutron reflection may be & problem. However, with no water present
in the lag storage vault or in the storage cask/drywell during normal or
abnorma] operations, there is little chance for significant reflection and
no criticality event is expected.

21though the hot cells will contain spent-fuel particulate contamination,
the amount 1s small and the processing s in & dilute form. The high-
activity decontamination liquigs from the process cell drains will be piped
to the high-activity liquid radwaste treatment system. The solids in the
liquic streams will be concentrated by ar evaporator and pumpec to & slurry
tank located in the solid radwaste treatment area. The evaporator bottoms
slurry will be placed in & cement grout mix to solidify the contaminants. A
criticality analysis was made of the most reactive component configuration:
& 55-gal orum filled with water ano decontaminant filter burden. This proved
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to be safely subcritical even with highly conservative mode] assumptions,
Thus, there 15 no chance for & criticality event in the high-activity
ragwaste treatment sysiem,

5.5 RADIATION PROTECTION AND SHIELDING

The R&H Building design provides radiation protection shielding for 1its
operating personnel by using As Low AS Reasonably Achievable (ALARA)
principles in the facility design.

The dominant radiation sources in the R&H Builoing are the spent fuel
assemblies, the high-level waste (HLW), and the remote handled transuranic
waste (RHTRU). Contamination sources will originate in the process cells
from the activated crud on the fuel assemblies, activated fuel assembly
structura) metal from the laser cutting operaticns, and particulate spent
fuel from failed fuel rods. There will also be trace amounts of radioactive
contamination in the spent fuel transport casks.

The spent-fuel assemblies, HLW, ang RHTRU will be handled¢ in the process
cellc., The sources in these materials determine the shielding for the
orocess cells; the cask loadino and unloading eguipment and compartments;
and the storage casks ang drywells., The nominal spent fuel burnup is 33,000
megawatt days per metric ton of uranium (MWD/MTU) with 10 years' decay time.
Mowever, the facility is designed to handle spent fuel with a burnup of
55000 MWD/MTU and 10 years' deczy time. The gamma source terms for this
fuel (55,000 MWD/MTU) and for the activated structurel fuel assembly metal
parts were calculated with the ORIGEN-II computer program.

The contamination sources in the process cells will be significant as they
are deposited on the in-cell eguipment, in the HVAL filters and in the
facility decontamination (decon) systems and components.

The incoming spent-fuel assemblies will have surface deposits of crud that
will be abraded from the fuel assemblies during the handling and consoli-
dation operations. It is estimated that these operations will produce 196
grams of crud per day per cell for PWR assemblies ana 210 grams/day per cell
for BWR assemblies as a fine particulate powder.

The fuel-assembly thimbles will be cut with & laser beam to facilitate the
disassembly before the fuel rod consolidation. It is estimated that, for PWR
fue] assemblies, this operation will produce 12 grams/day per cell of
vaporized metal in each of the four process cells. For BWR assemblies, the
estimated vaporized metal proouction rate is 140 grams/day per cell,

It is expected that there will be failed fuel rods in the incoming spent
fuel assemblies with some additional fuel-rod cladding breakage curing the
handling and fuel-rod consolidation operations. The total failed fuel is
estimated as 1% with 0.1% of that amount deposited in the process cell,
equipment, and HVAC systems. This amounts to 30 grams/day per cell for PWR
fuel and 20 grams/day per cell for BWR fuel.
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The averape exterior contamination on & spent-fuel transport cask is &
microcuries. This contamination will be removed in the cask decon station
ant will be included in the liguid radwaste systems radiation sources.

Reduction of radiation exposure is one of the major design objectives of the
MRS Facility design. As such, the facility design and equipment layout have
included the design considerations for operation, maintenance, and replace-
ment to meet the intent of the ALARA principle for radiation exposure.
sufficient shielding 1s provided to permit operation without exposing
personnel to unacceptable radiation levels. Remote maintenance is used as
needed to reduce personnel exposure and minimize facility downtime. The
spent fuel handling consolidation and packaging are conductec in heavxly
snielded process cells while the egquipment maintenance and decon are done in
acjacent, heavily shieloed compartments.

The gammz radiation shielding anglyses were done by using the QAD-P5A point
kernel raciation analysic program. The ANISN-ORNL one-dimensiona] radiation
transport program was used for the neutron shielding analysis, primarily in
the hot cell.

In these analyses, the geometries were simplified whenever possible with
compensating conservatism, This approach was used only where the
cimplificetion did not have an adverse impact on the results.

The racgiation 2oning fc’1owec the suggested zoning in the ALARA reguction
gocument DOE/EV 1830-T5, 1980,

The health physics functions in the MRS Facility include mon1tor1ng and
recording personnel radiation exposure; monitoring for personnel radioactive
contamination; routine monitoring of facilities radiation levels and level
trends: ang routine monitoring for the spread of radicactive contamination
in the facility. The outies of health physics personnel include applying
correcting actions to maintain personnel exposure to or below acceptable
levels and overseeing both personnel and facilities gecontamination
processes.

Area radiation monitors will track radiation levels in the facility; process
samples wil) provide information on radiation sources in the system. Swipes
will be useo to ogetermine area contamination, and personnel radiation badges
will record personnel radiation exposure.

5.6  CONTAMINATION CONTROL

The waste storage and handling facilities are capable of containing
radicactive material ouring the entire operating period, anc have &
monitoring system capable of getecting releases of radicactive material
greater than 0.1 of 10 CFR 20, Appendix B, Table 1. Operating personnel anc
the public are protectec f*ow release of radioactive particulate material
and gases that would cause exposure of operating personnel 2and the public
(as measured at the site boundary) to doses greater than those defined in 10
CFR 20, 10 CFR 72, and other federal regulations and guides.
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The gominant sources of contamination in the MRS Facility are the spent fuel
gisassembly/consolidation operation and the fuel assembly skeleton shredding
operation in the R&H Building.

The waste-handling inlet and discharge ports are provided with contamination
barriers to prevent the spread of contamination during cask unloading/
loading. These contamination barriers mate with shipping cask adapters or
the sealed storage cask or the transfer shield. The shielded process cells
have been separated from the canister welding operations by a contamination
barrier wall. This design minimizes carryover of conteaminants from the
gisassembly/consolidation/shredding operations area to the welding/lag
storage/loadout operations area. Therefore, the exterior of the canisters
should not be grossly contaminatec oduring the consolidated fuel loading and
the canister closure weld operations, After the welding operation, the
ranister is decontaminated, checked for surface contamination, and released
to storage when the surface contamination is reduced to acceptable levels,

The cisassembly/consolidation operations ogenerate a large volume of loose
crud. This crud will be scraped from the fuel assemblies during disassembly
ant consclidation. An HVAC oduct will oraw air flow downward around the
cisassembly/consoligation station to draw the loosened cCrud down, away from
the disassembly station and through roughing filters. This duct discharges
into the cell HVAC dutt ano filter system,

211 areas containing radicactive materizls are eauipped with & ventiiation
system designed to meintain internal air pressure negative with respect to
atmospheric pressure. These systems are equipped with high-efficiency
particulate air (HEPA) filters. Release of contaminants to the environment
at the point of release is maintzined within the constraints of DOE Order
5480-14, Chapter X1, Change 6, for environmental standards for exposure to
the general public or as depicted in 10 CFR 20. Building a-eas are dividec
into ventilation-control zones based on the relative potenticl for exposure
of personnel to airborne radionuclides., To Tlimit contaminition spread,
air-contro) vestibules, backdraft dampers, and other barriers are provided
to separate ventilation control 2ones from one another.

Drains from the shielded process cell sumps and other radioactive waste
streams are routed through doubly encased lines (original line inside a
secondary encasing line) to the radwaste facilities for processing and
disposition., Telltale sample drains are installed in the secondary encasing
pipe to monitor leaks in the effluent-carrying pipe. Effluent from personnel
gecontamination sinks and showers, and other, similar streams are connected
to the radwaste system,

Area radiation monitors are located appropriately throughout the MRS
Facility to alert operations personnel to wunusual radiation levels. An
audible ano visua) alarm will be activated at the storage site and the R&H
Building control room. Air monitors and samples are provided to collect
samples of airborne particulates to be analyzec for radicactivity that might
be released from leaking storage receptacles. In addition, all potentially
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contaminated work areas are providec with personnel monitoring eguipment to
be used in checking &1l personnel for contamination upon leaving the work
areas.

oy

DECONTAMINATION AND DECOMMISSIONING

In accordance with 10 CFR 72.76, the MRS Facility is designed to facilitate
decommissioning at the end of its useful life. Provision is made to

(1) Facilitate decontamination of structures and equipment.

(2) Minimize the guantity of radioactive wastes and contaminated
eguipment.

(3) Facilitate the remove! of radicactive wastes ang contaminated
materials at the time the facility 1is being permanently
gecommissioned,

To provide reasonable assurance that the oecontamination and decommissioning
can be accomplished, & decommissioning plan was prepared. This plan contains
sufficient information for the proposed practices and procedures for
decontamination of the site and faciiities and for the disposa) of resicual
radioactive meterials in such & way that the decommissioned facility will
not jeoparcize the safety of the public.

5.7.1 Decontamination

The conceptual oesign philosophy anc rationalz for equipment and wutility
arrangements for decontamination are based upon operational experierice andg
procedures used for other existing radioactive materizl-handling facilities.
Therefore, to maintain good housekeeping practices, the capability has been
provided to decontaminate all potentially contaminatec facility surfaces and
eguipment components and to decontaminate the onsite-generated waste
packages to minimize the contamination levels during operations. These same
capabilities will be used to support the final facility and site decontami-
nation before decommissioning the MRS Facility.

The oesign rationele is to provide single and multiple decontamination
stations and agents in the areas where the highest ‘level of contamination
will occur. In addition, the design has provided the following features to
facilitete decontamination activities:

(1 Expendable vacuum cleaners and portable decontamination carts with
high-pressure (10,000-psi) spray wands.

(2) Stainless steel liner plate on floor and walls, up to the crane
rails, of all shielded process cells, shielded canyon cells, remote
nandled equipment maintenance rooms, gecontamination  roomsg,
high-activity radwaste treatment cell; on the floor of the low-level
liguid radwaste slurry pump and evaporator areas; and in the process
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cell crane maintenance area. A1l other areas within the RE&H
Builaing, where the potential of the spread of contamination exists,
have all surfaces covered with protective coatings.

(3) A1) areas that contair tankage or equipment containing contaminated
liguids are curbed to 1imit the spread of the liquids.

(4) A1l spent decontamination solutions generated in the potentially
contaminated areas are collected in sumps and jetted to either the
low-leve) or high-activity liguid radwaste system for processing.

(%) Personnel entry into the areas of potentially high contamination for
the purpose of expediting decontamination or emergency maintenance
is through &ir Jlocks and changerooms acjacent to the contaminated
areas.

() Ageguate maintenance space or remote designs or handling equipment
has been provided to minimize time to replace or repair equipment or
components,

Personne]l decontamination facilities eare provided in the health
physics treatment room,

£.7.2 Decommissioning

The basic philos~phy for decommissioning the MRS Facility is to restore it
to unrestricted use as soon as possible and at the lowest cost. Therefore,
the decommissioning methoc selected consisted of (1) decontaminating all
facilities and eaquipment to & Jlevel acceptable for unrestricted use ancd
storage onsite, or (2) nackaging and shipment to offsite disposal of the
facility items or equip 2nt whose contamination levels remain unacceptabie
for unrestrictec use,

£ basic approach in this philosophy is to use the capabilities of the R&H
Building to aid in decommissioning other parts of the MRS Facility. The MRS
Facility odecommissioning plan has been sequenced in four phases. Phase !
includes the decommissioning of the CHTRU Storage Facility, the sealed
storage cask or drywell, transportable metal casks, onsite transporters, and
the R&H Building shielded process cells, concurrently with the stored waste
package loadout. The R&M Building would be used to directly support these
decommissioning activities by providing utility, monitoring, and laboratory
support.

Phase 11 incluoes the decommnissioning of the SF, HLW, and HAW/RHTRU storage
area site and al) other areas, except the Tow-level waste treatment system
and the laboratory of the R&H Building. The low-leve]l waste treatment system
and laboratory will be used to support this decommissioning phase.

Phase 111 includes the cdecommissioning cf the facility protected area site,
using the R&M Building low-level waste treatment system and laboratory to
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support this effort, After completion of the site decommissioning, the
gecommissioning of the R&K Builoing low-leve] raowaste system anc laboratory
will be completeg,

buring a1l of the above oecommissioning phases, the MRS support buildings
ang  limited area are required. Upon final decommissioning of the R&H
Building, all areas ano facilities of the MRS Facility will be releasec for
unrestricted use (Phase IV).

In accordance with 10 CFR 72.18, the decommissioning plan must include
financiz] arrangements made by the applicant to reasonably assure that the
gecontamination and decommissioning will be carried out.

The planned decommissioning operations and their estimated duration have
neen estimated. A¢ noted herein, the sealed storage cask, arywell, CHTRU
Storage Facility, and initial RE&M Building decommissioning will be
accomplished concurrently with the waste loadout and shipping phase, which

nas been estimated to be approximately & years,

*he final cecommissioning, after waste loadout, of the R&H Builcing will
require approximately 5 years to accomplish after all stored waste has been
shipped from the site.

Under the current oecontamination and decommissioning philosophy, the volume
of ragicactive wastes resulting from decommissioning activities is minimized
by gisposing only those components surveyed as contaminated above acceptable
1imits. The related environmental impacts are addressed in the Environmental
Assessment.

5,8  ENVIRONMENTAL ASSESSMENT

The Environmenta] Assessment (EA) for. the MRS Facility was conducted by
Pacific Northwest Laboratory (PNL).

The EA document includes a discussion of the purpose and need for MRS
facilities, & description of the two selected concepts, & description of the
three proposed sites, 2 discussion of the impacts associated with each
cite/concept combination, and & comparison of the impacts from the six
site/concept combinations., The potentia]l environmental  conseguences
ass$c1aten with the six site/concept combinations described in the EA
include:

(1) Radiological

(2) Air quality

(2) water quality and use
(4) Land use

(§) Biological

%g; Socioeconomic

Resource requirements and costs
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Thic information is based on estimates of the consequences or impacts and
for environmentz)l opse calculation for activities such as construction,
operation (normal anc accigent), decommissioning, and transportation.

6.0 ENERGY CONSERVATION

Several energy conservation features have been incorporated into the
conceptual design of the MRS Facility to minimize energy usage and cost.

The construction system and materials wused that affect the energy
consumption of buildings for the MRS Facility will form an envelope of
insulation assemblies that will provide "U* values of 0.07 for walls and
0.0¢ for roof/ceiling combinations for all buildings except those that are
unoccupied anc whose interior design temperatures neec not be maintained
above 55CF during winter,

In the area of HVAC, energy conservation features include variable air
volume design, economizer control to minimize energy consumption and
optimize equipment usage, controls with night setback features, energy-
efficient eguipment and design, and use of fuel oil in lieu of electricity
whenever practicable, In the R&H Building, where constant air volume and
100% outside air are required, & runaround heat recovery system is provided
to recapture heat from the building exhaust. The recaptured heat 1is then
used for heating of the incoming air.

To minimize electrica] power usage, all 480-vo)t motors are of the premium
efficiency type, with motors 5 hp and larger having 2 minimum power factor
of 0.85, Fluorescent 1lighting fixtures, with high-power factor anc
energy-saving ballasts, are used in all office areas and rooms with Tow
ceilings. High-pressure sodium (HPS) fixtures are used for all other areas,
as well as for the i)lumination of building exteriors, parking lots,
roadways, and railroad sigings.

In addition to the above, several other energy-conservation features (such
as use of process waste heat, use of solar energy, use of absorption
chillers for builoing cooling, and use of centralized vs. localized heating
system) have been consicdered. Some of these features have proven to be
impractical or economically unfeasible, whereas the economic feasibility of
others can only be determined during the final design phase.

7.0 PROJECT SCHEDULES

Two schedule options, 1 and II, have been developed for the site characteri-
zation, design, licensing, and construction of the MRS Facility., These
schedules indicate that the tota) time to field an MRS Facility varies from
¢ to 11 years, depending upon the construction planning. The schedule
options to deploy an MRS Facility are the same for each of the three
identified sites.
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The schedule for licensing has been established from discussions with
personne]l from Pacific Northwest Laboratories (PKL), Richlang Operations
Office (RL), and the Nuclear Kegulatory Commission (NRC). The construction
cchedule was derived from the material takeoff anc labor estimates developed
guring the Conceptual Design engineering.

7.1  SCHEDULE 1

This 10-year-4-month schedule (Figure 1) is based upon (1) the Definitive
Design configquration being the same as that developed for the Conceptual
Desian; (2) construction activities being performed on 2 40-hr week; (3)
adequate construction personnel being available at the jobsite; (4) labor
contracts being in place for the duration of the job; (5) no major delays
being encountered because of weather; and (6) sufficient specific site data
being available for initiation of adesign and licensing activities upon
notice to proceed.

7.2 SCHEDULE 11

This 8-year-7-month schedule (Figure 2) is based upon (1) the Definitive
Design configuration being the same 2as that oeveloped for the Conceptual
Design; (2) sufficient specific site data being available for initiating
design and licensing activities upon notice to proceed; (3) construction
activities for the critical elements being performed on 2 doub le-shift basis
(R&H work performed on a Z2-shift/5-day week); (&) aceguate construction
personnel being available at the jobsite; (5) labor contracts being in place
for the duration of the Job; and (6) no major delays being encountered
because of weather,

8.0 COST ESTIMATE

This section presents the total project estimate for engineering and con-
struction of the standard site and primary storage concept, as getermined by
the Conceptua) Design engineering and construction schedule.

The Total Estimated Cost (TEC) (for construction-related costs) consists of
direct and inoirect construction costs, enaineering (excluding site
characterization), construction inspection, project aoaministration, and
contingency. No &llocation was made for operating contractor, purchase of
lang, financial assistance, or DOE/NRC licensing activities. The tota)
construction-related estimated cost for Schedule I is shown in Fioure 3 and
the tota)l estimated cost for Schedule 1] is shown in Figure 4., The cost
penalty for schedule acceleration is $5 million.

As shown in Table 8-1, the cost of the Alternate Storage Concept varies
between +13% to +0% of the Primary Storage Concept. These cost variances
result from the qeotechnical differences and the storage area development
included in the initial construction phase. The Primary Storace Concept Cost
includes al)l site development costs for 15,000 MTU storage, cask foundations
for 5,000 MTU storage, and no cost for the (ask manufacturina Facility. The
Alternate Storage Concept cost includes all site aevelopment for 15,000 MTU
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storage and drywells for 5,000 MTU storage. The costs associated with all
casks, additional drywells or cask foundations for 10,000 MTU storage, and
the Cask Manufacturing Facility are considered as capital costs incurred
during operations.

Table 8-1 - Concept/Site Cost Comparison

($ 000)
Site Primary Concept Alternate Concept
Clinch River 701,410 796,440
Dak Ridge 690,200 781,860
Hartsville 708,370 772,840

9.0 MAINTENANCE

Depending upon the potential contamination level and ALARA considerations,
the R&H Building equipment and associated components have been designed for
both contact and remote maintenance technigues. ltems located within the
highly contaminated areas (shielded process cells and remote handled
equipment maintenance rooms) have been designed and arranged for remote
removal and replacement, They are of modular design, provided with remote
connections/disconnects, and sized for transfer through access openings and
the capacity of remotely operated handling equipment. Equipment and
associated components 1in all other areas of the R&H Building have been
designed for contact removal/replacement or maintenance. However, equipment
that can become contaminated has been provided with shielded separations and
the capability for remote decontamination to achieve ALARA exposure for
maintenance personnel,
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