March 25, 2002

The Honorable Everet H. Beckner

Deputy Adminigtrator for Defense Programs
National Nuclear Security Adminigtration

U. S. Department of Energy

1000 Independence Avenue, SW
Washington, DC 20585-0104

Dear Dr. Beckner:

Since the spring of 1999, the Defense Nuclear Facilities Safety Board (Board) has been
following closdly the design of the Highly Enriched Uranium Materids Facility (HEUMF) a the Y-12
Nationa Security Complex (Y-12). The Board encourages the Department of Energy (DOE) to
complete this project in atimely manner in order to sgnificantly improvethe Y-12 safety posture.

On January 8-9, 2002, members of the Board' s staff conducted areview of the design
documentation of the HEUMF and held discussions with representatives of the National Nuclear
Security Adminigration’s Y-12 Area Office and the contractor, BWXT Y-12. The purpose of this
review was to determine whether the safety basis documentation is sufficiently descriptive and complete
to support design activities by the architect-engineering firm. Based on the results of thisreview, the
Board concludes that mgjor safety issues remain that need to be addressed prior to initiating detailed
design activities. These issues are summarized below:

1 Generd design criteria needs to more adequately capture the appropriate codes and
standards.

Safety basis documents need further development to address dll the hazards and define dl
the safety related structures, systems and components (SSCs).

Safety basis documents need to more adequately specify the form and the packaging of
uranium for long-term storage.

The statement of work prepared for the architect-engineer should more adequately define
documentation requirements, and provide for work involving nonconformance and
engineering changes during congruction.

Planned design reviews should be completed to ensure the adequacy of the design.



1 Specific requirements for safety SSCs should be specified in terms of performance
category, and specifications also be established for other areas such as documentation,
record retention, congtruction standards for mechanica and eectrical equipment and
systems, design change requests or nonconformance reports, and quality assurance.

During the review, the Board' s saff aso identified concerns regarding building foundation
dternatives and the need to obtain higher-quaity data on soil and rock materia properties.
Recommendations, contained in areport, HEU Material Facility Geotechnical Review, January
7-10, 2002, prepared by the contractor’ s geotechnica consultant, if properly implemented, appear to
provide reasonable solutions to these issues.

These issues are discussed in more detail in the enclosed three reports, provided for your
congderation. The Board will continue to monitor the design effort as it progresses, including resolution
of the issues identified herein.

Sincerdly,

John T. Conway
Charman

c. Mr. William J. Brumley
Mr. Mark B. Whitaker, Jr.

Enclosures (3)



DEFENSE NUCLEAR FACILITIESSAFETY BOARD

Staff 1ssue Report
February 27, 2002

MEMORANDUM FOR: J. K. Fortenberry, Technica Director

COPIES Board Members
FROM: F. Bamdad
SUBJECT: Desgn and Sefety Bas's Requirements for Highly Enriched Uranium

Materids Facility Program, Y-12 Nationa Security Complex

This report documents observations made by the staff of the Defense Nuclear Facilities Safety
Board (Board) regarding the design of the Highly Enriched Uranium Materids Fecility (HEUMF) a
the Y-12 Nationa Security Complex (Y-12). Members of the Board' s staff
W. Andrews, J. Blackman, F. Bamdad, C. Coones, M. Helfrich, and A. Gwadl, together with site
representatives P. Gubanc and M. Forsbacka, reviewed the relevant available documents and held
meetings at the site on January 8-10, 2002.

Highly Enriched Uranium Materials Facility. The HEUMF isbeing built as part of the Y -
12 Site Integrated Modernization Program to support the highly enriched uranium storage mission of the
U. S. Department of Energy (DOE), Nationa Nuclear Security Adminisiration (NNSA) for the next 50
years. The current Y-12 Management and Operating contractor, BWXT Y-12, and the architect-
engineer (A-E) it selected are responsible for performing specific parts of the HEUMF design work;
BWXT Y-12 isresponsible for the design criteria and the safety analysis of the facility in accordance
with the Program Requirements Document prepared by the NNSA, while the A-E is responsible for
detailed design.

General Design Criteria—This document, prepared by the contractor, provides the design
criteria and specific requirements goplicable to engineering disciplines for design and congruction of the
HEUMF. Volume 1 includes the generd design information for foundation and generic design
requirements applicable to the entire facility and itsSte. Volume 2 presents the design criteriafor Ste
clearing and preparation work, aswell as new stework. A review of Volume 1 by the Board' s S&ff
and discussions with NNSA and BWXT Y -12 representatives revealed the need to revise this
document to reflect the appropriate codes and standards more adequately and comprehensively. The
current version fails to incorporate some DOE directives and important industry standards or the latest
revision of some standards dready identified in Volume 1. For example, it does not include
Instrumentation, Systems and Automation Standard 84.01, Application of Safety Instrumented
Systems for the Process Industries; it references



DOE-STD-3009-94, Preparation Guide for U. S. Department of Energy Nonreactor Nuclear
Facility Safety Analysis Reports, without identifying Change Notice 1, issued in 1999; and it
references the 1997 verson of AG-1, Code on Nuclear Air and Gas Treatment, instead of the latest
revison issued in 2000. Such deficiencies could result in an inadequate set of controls or inadequate
design of the identified systems.

Safety Basis Documents—The safety bass of the HEUMF is summarized in the Technicd
Safety Basis (TSB) document. Potentid safety structures, systems, and components (SSCs) are
derived in the TSB on the bass of a Prdiminary Hazard Analyss (PHA) that relied on ateam of
subject matter experts to identify the hazards and produce a quditative estimate of their consequences.
The PHA identifies the hazards and the bounding events and categorizes them according to their type
(eg., criticdlty, fire, and spills). The potentia impact of these events on the facility workers, collocated
workers, and the public are estimated, and controls to prevent or mitigate the events are identified. The
TSB uses the information presented in the PHA and further classifies these controls as safety-class,
safety-significant, or defense-in-depth SSCs. Currently, the building structure, storage racks, and
secondary confinement boundary are identified as safety-class, and the Storage containers (primary
confinement), criticdity accident darm system, and fire sprinkler system are designated as safety-
ggnificant. These SSCswill be forwarded to the A-E for future detailed design work.

In the future, the contractor intends to prepare a Preiminary Safety Andysis Report (PSAR),
congstent with the requirements of Part 830 of Title 10 to the Code of Federd Regulations (10 CFR
830), Nuclear Safety Management, and its safe harbor provisons. The hazard analys's supporting the
PSAR will be based on amore detailed process hazards analysis methodology as recommended by
DOE directives. This more comprenensive analysis, however, will not be available until the detailed
design is 30 percent complete.

1 The sat of safety-class and safety-significant SSCsidentified in the TSB may be inadequate
or incomplete. The TSB identifies the functiond requirements which these safety SSCs
must meet in the event of an accident. The boundaries of these safety systems, however,
are not clearly defined in the TSB, and this could result in the identification of additiona
safety systems or in the need to upgrade parts of support systems to safety-class or safety-
ggnificant. For example, the confinement system relies on isolation vavesin the ventilation
discharge sysem. Theseisolation vaves are actuated by instrumentation and control
systems that detect loss of negative pressure in the building or activation of weter flow in the
fire sprinkler system. Systems that support these instruments (e.g., electrical power) are not
included in the boundaries of these safety-class confinement systems, as is recommended
by DOE directives.

Potentia deficienciesin the Y-12 Ste procedures may have led to an inadequate set of
safety systems. The current analyses identify the Oxygen Deprivation Monitoring System
as adefense-in-depth system. This sysem isidentified for the materias ingpection areato



prevent potentid deeth of the facility workers resulting from an accidentd release of
nitrogen used for operation of the Caifornium Shuffler. This gpproach gppearsto be
consstent with the site procedures. However, application of DOE directivesto this
scenario would lead to identifying the Oxygen Deprivation Monitoring System as safety-
ggnificant. Eventudly, al the supporting systems required to ensure proper activation of
this system would aso have to be safety-significant, according to the DOE guidance.

Some of the containers identified in the safety basis documents for the long-term storage of
uranium meta and oxides may not meet Ste requirements. The HEUMF Anticipated Fissle
Materid Inventory Document (Y/DD-960/SRD) identifies the types of containers and
drums that are dlowed to be used for the long-term storage of highly enriched uraniumin
the HEUMF. These storage containers are identified in the TSB as safety-sgnificant
sysemsfor primary confinement of the hazardous materids. The Program Requirements
Document, prepared by NNSA, requires that the materias be stored in accordance with
the criteriaidentified for prolonged low-maintenance storage in an existing Ste document,
Criteria for the Safe Storage of Enriched Uranium at the Y-12 Plant, dated July 1995.
Some of the containers identified in the safety basi's documents do not meet the
requirements set forth in this Y-12 procedure. Furthermore, the current process relies on
the exiting facilities to package the materia for shipment to and storage a the HEUMF
since the new facility will not have the cagpability for repackaging. A process or procedure
does not appear to have been established to ensure that the shipping facilities will meet the
gte requirements for packaging of the uranium materids in the specified containers. Lack
of such process may lead to storage of materids in the new facility that are outsde its safety
bass. Findly, an exigting Site procedure establishes criteriafor the long-term storage of
canned subassemblies (CSAs)—Criteria for the Safe Storage of Canned Subassemblies
at the Oak Ridge Y-12 Plant, dated March 1998. This procedure should be cited in the
HEUMF safety basis as the gpplicable standard for long-term storage of CSAsin the
HEUMF.

The Board's gaff was informed that in addition to CSAs current planning alows for only
two forms of uranium—metal and oxide—to be placed into long-term storage in the
HEUMF. Some of the current safety basis documentation, however, indicates otherwise.
This planning needs to be codified as soon as possble. The only forms of highly enriched
uranium to be placed in long-term storage in the HEUMF should be metd, oxide, and
CSAs, in accordance with the Site procedures. This decison should result inasingle
container (sedled 304L stainless sted as recommended by Site procedure) for the storage
of both metd and oxide in the HEUMF and in the establishment of only two nuclear
criticdity safety masslimitsin the entire facility—one for metd and onefor oxides. The
resulting adminidrative criticdity safety controls would be smple and effective. The
confusing controls that exist in some current Y -12 facilities with many different forms of



uranium, tens of different containers, and different postings for dmost every storage array
have resulted in a sgnificant number of operator failures.



DEFENSE NUCLEAR FACILITIESSAFETY BOARD

Staff 1ssue Report
February 27, 2002

MEMORANDUM FOR: J K. Fortenberry, Technica Director

COPIES Board Members
FROM: J. Blackman
SUBJECT: Foundation and Ground Moation Congderations for the Highly Enriched

Uranium Materias Fecility Program, Y-12 National Security Complex

Thisissue report documents the observations made by the staff of the Defense Nuclear
Facilities Safety Board (Board) regarding the design of the Highly Enriched Uranium Materids Facility
(HEUMF) at the Y-12 National Security Complex (Y-12). Board staff member
J. Blackman, and outside experts J. Stevenson and P. Rizzo, reviewed the available documents and
participated in discussions at the site on January 8-10, 2002.

Background. The HEUMF isbeing built as part of the Y-12 Site Integrated Modernization
Program to support the highly enriched uranium storage mission of the U.S. Department of Energy
(DOE)/Nationa Nuclear Security Administration (NNSA) for the next 50 years. The Y-12 contractor,
BWXT Y-12, and its architect-engineer (A-E) are responsible for performing separate parts of the
HEUMF design work: BWXT Y-12 isresponsible for identification of the design criteria requirements
and safety andysis of the facility in accordance with the Program Requirements Document prepared by
NNSA’sY-12 Area Office, while the A-E is responsible for preparing and implementing design and
congtruction documents.

Building Foundation. The building and its foundation are designated as a safety-class,
Performance Category (PC)-3 structure. Therefore, proper planning, design, and analysis are required
to ensure compliance with DOE standards and established and proven industry design practices for
safety-class structures, systems, and components.  Subsurface investigations indicate the presence of fill
materia beneath the north and east portions of the Site, varying from 26 to 36 feet below current grade.
BWXT Y-12 will provide the A-E with a subsurface investigation report containing basic soil and rock
parameters for the proposed building site, and will recommend foundation dternatives for
congderation. The A-E will aso be provided downhole shear wave profiles and basic ste ground
motion input data. Based on the design criteria prepared by BWXT Y-12, the A-E isrequired to
evauate proposed foundation dternatives, and the need for additional geotechnica investigations, and
to make suitable recommendations to BWXT Y -12 regarding the most appropriate foundation
dternaive and any additiond field testing required. Although not specificaly delineated in the satement



of work, these recommendations will have to be provided early in the design process so thet the
building design can proceed. BWXT Y-12 and NNSA must evauate the A-E’ s recommendations and
concur or request evauations of other dternatives. Furthermore, the foundation configuration for the
HEUMF requires specid consderation because of the relatively difficult geologic conditions of the Site,
gpecificaly the presence of heterogeneousfill on the north and east Sde of the Site and possibly on the
west Sde aswell.

Severd foundation dternatives could be considered, as well as those currently proposed by
BWXT Y-12, to provide adequate support. Examplesinclude (1) usng a mat foundation, bearing
directly on the loose fill materid; (2) using drilled caissons to support the building directly on bedrock;
(3) removing dl of the soft fill materid and backfilling with structurd fill; (4) tregting the fill materid to
increase its bearing capacity and minimize potentid settlement; and (5) using amat foundation, with
subsequent undercutting of 10 feet below the bottom of the mat foundation, and replacement of the
excavated materid with structurd fill. Based on the schedule provided in the statement of work for the
HEUMF, the selection of an dternative will have to be made no later than a the end of preliminary
design, which is 90 days after the notice to proceed is given.

Alternative (1), while the least expensive, involves supporting the building foundation directly on
the underlying soils. However, the soils report indicates that the portion of the building on thefill
materia would settle excessvely. Fiveinches of settlement is predicted. Whileit is not clear what soil
properties were used in the settlement andyd's, the magnitude predicted is representative of the what is
typicaly encountered for fill materids of this nature. Given the heterogeneous nature of the fill materid,
the building would be expected to crack and warp excessvely, rendering it unsafe for storage of highly
enriched uranium. If this foundetion aternative were used, the confinement system devel oped for
gtorage of the highly enriched uranium would have to be designed to accommodate alarge differentia
settlement and associated cracking of the building structure. It is not clear how one could design such a
building and conform to requirements associated with PC-3 structura design.

Alternative (2) involves using caissons drilled into the rock beneeth the fill, thereby directly
trandferring dead, live, and natural phenomena hazard-induced loads directly from the building to the
rock below. With this arrangement, the fill does not participate in ressting load. However, the bearing
capacity of the rock beneath each caisson would have to be investigated because of the weathered
rock zone beneath the overburden. Experience indicates that such investigation is best accomplished
with aboring a each caisson drilled to adepth not less than 1.5 diameters below the proposed bottom
of the caisson. Core recovery, fracture spacing, and degree of weathering should be used to establish
the find design founding level of each caisson.

Congtruction practice and quality control during caisson condtruction are of paramount
importance, given that caisson failures occur most often as a consequence of poor congtruction practice
rather than design shortfals. Good practice involves use of permanent stedl casing, placement of
concrete in the dry as opposed to tremie operations, use of full-depth sted cages and low-dump



concrete, continuous placement by pumping, and quaity supervison and ingpection. Given the
relatively high water table at the proposed site, meeting required quality control provisons during
caisson congtruction could be difficult.

Alterndive (3) involves the removd of dl of the soft fill materid and backfilling with sructurd
fill. Useof thisdternative would preclude the need for additiond field tests prior to developing the
foundation design, but would later require fidd dengty testing as the backfill was placed and
compacted.

Alternative (4), which involves treating the fill materia to increase its bearing capacity and
minimize potentid settlement, isaviable dternative. Various methods for treating the fill could be
consdered. However, asin Alternative (3), additiond field testing would be required to determine
whether the objective of the treatment had been achieved.

BWXT Y-12 indicated that Alternative (5) (use of amat foundation coupled with undercutting
10 feet of heterogeneousfill and backfilling with structurd fill) had been sdected as the foundation
dternative to be used in the current facility cost estimate. If BWXT Y-12 proceeds with this
dternative, settlement estimates will be critical. Consequently, standard engineering practice dictates
that additional borings on a closely spaced grid, including standard penetration tests and undisturbed
sampling, will be required. A rdatively large number of consolidation tests, index tests, grain-size
andyses, and moisture content tests will be required to adequately characterize the fill for purposes of
settlement anadlyss. The laboratory program must aso include testing of remolded samples of thefill
materid to be used as replacement structurd fill. In addition, BWXT Y-12's geotechnica consultant
has assgned ardatively low potentia for liquefaction of the underlying materias, based on geologic age
and origin, fine content and plagticity index, saturation, depth below grade, and soil penetration
ressance. However, it would be prudent to formaly evauate the potentid for liquefaction at this Site if
aportion of the existing fill isto be used. These additiona data are required to ensure compliance of
the design and andysis with DOE standards and established and proven industry practices for safety-
class structures, systems, and components.

As noted, dternative (3)—removd of dl the soft fill materid and backfilling with structurd
fill—would not require obtaining additiona geotechnica data with further borings and laboratory testing
to provide an adequate basis for preparation of asound design. Given the
90-day congtraint discussed above, this would appear to be the only viable dternative. To proceed
with any of the other dternative without additiona field and laboratory testing would introduce a degree
of uncertainty incongstent with the design of safety-class structures. Alternative 3, however, may not
be the most economical choice.

Seismic Analysisand Soil Structure Interaction. The HEUMF, designated as a PC-3
structure, must comply with DOE requirements for safety-class structures, systems, and components.
BWXT Y-12'sdesign criteriarequire the A-E to perform aseismic andysis and soil structure



interaction andysis. The seiamic design basis will be based on site-specific PC-3 response spectra
derived by the United States Geologica Survey for bedrock with a peak ground acceleration of 0.25 g.
The seiamic andysswill congder the amplification of bedrock motion upward to the foundation level.

BWXT Y-12 g&ff indicated thet they believe additiona field testing to determine dynamic ol
and rock propertiesis not necessary for thisste. They indicated that it has been their experience that
the properties of the soil and rock of east Tennessee are reasonably constant from location to location,
and thus it is not necessary to obtain additiond test data. Since no information has been developed by
BWXT Y-12 to support this position, the Board' s saff believes that additiond data are in fact needed
to confirm the dynamic properties assumed by the project to date. The additiond tests also need to
address the horizontd variation of soil properties, the qudity and quantity of existing dynamic soil
properties, and both shear wave velocity and damping properties. 1t would also be advisable to
congder conducting additiond geotechnicd studies, consisting of fidld and |aboratory tests, to obtain
higher-qudity data on geotechnical properties than those initidly used for analysis of soil structure
interaction, Site response, and settlement. Such studies would include additional (1) shear wave
velocity measurements (downhole and crosshole), and (2) resonant column tests to measure modulus
degradation and damping versus strain. The testing program ought to include ardatively large number
of samples of fill, virgin soil, weathered rock, and fresh rock, and must address the heterogeneity of the
fill if afoundation dternative that relies on suitably treated fill materid is chosen.

Follow-on Information. Subsequent to the review by the Board' s saff, the contractor, after
discusson with its geotechnica consultants, has decided to proceed with using a mat foundation,
remove dl exigting fill materid, and backfill with sructurd fill as the foundation concept for the A-E to
usein design of thefacility. The Board's g&ff, after review of the geotechnica consultants report,
believe that the report recommendations are sound and represent a reasonable framework to resolve
our concerns discussed above.



DEFENSE NUCLEAR FACILITIESSAFETY BOARD

Staff 1ssue Report
February 27, 2002

MEMORANDUM FOR: J. K. Fortenberry, Technica Director

COPIES Board Members

FROM: J. Blackman

SUBJECT: Configuration Management of the Authorization Bassfor the Highly
Enriched Uranium Materids Facility Program, Y-12 Nationa Security
Complex

Thisissue report documents observations of the staff of the Defense Nuclear Fecilities Sefety
Board (Board) regarding the authorization basis of the Highly Enriched Uranium Materias Facility
(HEUMF) at the Y-12 Nationa Security Complex (Y-12). Staff members
J. Blackman and M. Helfrich, along with Ste representative M. Forsbacka and outside expert
J. Stevenson, reviewed the relevant available documents and held discussions at the Ste on
January 8-10, 2002.

Background. The HEUMF isbeing built as part of the Y-12 Site Integrated Modernization
Program to support the highly enriched uranium storage misson of the U.S. Department of Energy
(DOE)/Nationa Nuclear Security Adminigtration (NNSA) for the next 50 years. The Y-12
management and operating contractor, BWXT Y-12, and the architect-engineer (A-E) it sdlects, are
responsible for performing separate parts of the HEUMF design work. BWXT Y-12 isresponsible for
identification of the design criteria requirements and the safety andysis of the facility in accordance with
the Program Requirements Document prepared by NNSA’s Y-12 Area Office. BWXT Y-12 isdso
responsible for overseeing the A-E' s work products for NNSA and reviewing and gpproving major
design-related documents. The A-E isrespongble for preparing and implementing design and
congiruction documents. The Board' s Saff understands that BWXT Y-12 will be overseeing the
congtruction manager and that the A-E will provide engineering support for digoostioning potentia
nonconformance reports, engineering change natices, and the like.

Development of Authorization Basis. Project personne have devel oped the processes and
procedures necessary to document and control the development of design requirements and the
implementation of the design. These processes and procedures aso establish the contractua
relaionship between BWXT Y-12, acting asthe owner’s (NNSA) agent, and the A-E, which will
perform the preliminary and detailed design of the HEUMF. The A-E's ddliverables, coupled with
BWXT Y-12's completed scope of work, will form the authorization basis for the facility. The
requirements, processes, and procedures include the following:



Statement of Work and Appendices—This document provides the schedule the

A-E isto follow in preparing its ddiverables aswdl asalist of mgor milestones. It dso
outlinesBWXT Y-12'sreview cycles. The content of this document lacks the specificity
normally seen for nuclear projects as the basis of a contractud relationship between the
owner’s representative and the A-E. In particular, a document entitled Document Control
and Records Management Plan for the HEUMF Project has been prepared that lists 62
different types of design documents to be prepared for the HEUMF project. Thisdesign
list ispart of amuch larger list of more than 200 documents covering procurement and
condruction aswell asdesign. Very few of these desgn documents are specified in the
statement of work or the genera design criteriareferenced therein. Asaresult, the Board's
daff believes that sgnificant differences will arise between the work scope expected by
BWXT Y-12 and that provided by the A-E.

General Design Criteria—This document, comprising two volumes, provides a generd
summary treatment of the design requirements applicable to structures and systems based
on conceptud design. The document, however, does not identify that specific design
requirements for the components and subsystems are to be developed during the
preliminary and detailed design phases.

Design Basis Oversight and Review Responsibilities—NNSA is responsible for
conforming with safety requirements contained in its directives. Presentations made to the
gaff indicate, however, that BWXT Y-12 isresponsible for conducting necessary reviews
of al project design ddiverables. It isnot clear how NNSA's safety responsbilities will be
carried out. In addition, it is not clear whether BWXT Y-12's HEUMF project
organization is fully aware of its responghilities for the design of systems and components.
For most nuclear design projects, the detailed design basis for subsystems and components,
while prepared by the A-E during the preliminary and detailed design phases, remainsthe
respongibility of the operating organization during later facility operations. In developing the
detailed design basis for subsystems and components, the A-E generally acts as the agent
of the owner or its representative (BWXT Y-12). Carrying out thisrole requires a close
and manpower-intensive working relationship between the BWXT Y-12's HEUMF
project organization and the A-E. HEUMF project personnd have recognized the need to
perform independent design reviews during the preliminary and detailed design phases.
Such reviews on nuclear projects are typicaly conducted on 5 t010 specific Structures,
systems, and components (SSCs). The SSCs sdlected are critica to safety or misson
performance and involve a broad range of engineering disciplines. Typicaly each SSC
review involves anumber of senior engineers and requires severa hundred man-hours to
perform. The primary purpose of adesign review is to ensure the adequacy of the SSC's



performance and to evauate the effectiveness of the actua design process. Discussons
with HEUMF project staff indicated that the design reviews would be broad reviews of a
large number of SSCsto provide aredundant check on the routine checking and approval
or verification of design documents. Thistype of review is usudly not effective in ensuring
adequate SSC performance or evauating the effectiveness of the design process.

Preparation, Review, and Disposition of Nonconformance Reports and Engineering
Change Notices—On typical nuclear projects, amagjor aspect of the A-E’ swork takes
place during the congtruction phase after the detailed design is completed. Thiswork
involves identification, review, and resolution of Nonconformance Reports (NCRs) and
other required changes (usudly referred to as Engineering Change Notices [ECNS]) dueto
interferences that develop during congtruction and may require modification of the design
bas's and configuration management documents. It is not unusud for this phase of the A-
E’swork to represent 20-30 percent of the total engineering work for a project. While the
HEUMF Project may not require thislevel of effort because of the facility’ srelatively
smple mission, and while the project team recognizes the need for NCRs, ECNs, and the
like, the team has not addressed the significant work, resources, and cost associated with
processing of field changes. For example, the statement of work prepared for the A-E
does not mention resolution of NCRs or ECNs.

Documentation for Highly Enriched Uranium Materials Facility Project—More than
200 types of documents are identified in the Document Control and Records
Management Plan for the HEUMF Project. These include documents associated with
design, procurement, and congtruction. However, thereis no indication of the organization
responsible for preparing or gpproving a particular document or its content and format. As
discussed above the statement of work and the generd design criteria, which form the basis
for the contract between BWXT Y-12 and the A-E, identify only about 30 percent of the
design documents listed in the Document Control and Records Plan. The Board' s staff
believes a comprehensive list of project documents, including organizations responsible for
preparing, reviewing, revisng, and approving those documents is needed. In addition, the
Board's saff believes a description of each document, including content and format
requirements, aswell as a preiminary schedule for the document’ s preparation, review, and
approva, is needed.

Correlation of Sructures, Systems and Components with Natural Phenomenon Hazard
Categories—The System Design Descriptions (SDDs) refer to SSCsin terms of Grades
1-4, with Grade 1 as safety-class and Grade 2 as safety-ggnificant. However, the
gppendices to the General Design Criteriarefer to SSCsin terms of Performance Categories
(PC) 1-3. The PC desgnations dictate the requirements for natura phenomenon hazard
design as specified in DOE-STD-1020-1996, Natural Phenomenon Hazards Design and
Evaluation Criteria for Department of Energy Facilities. There appearsto be no

3



HEUMF document that correlates the SDD grades with the performance categories.
Without such correlation, the natural phenomenon hazard design basis for the SSCsis not
specified. The Board's saff believes such corrdation must be developed and made avallable
to the A-E before the preliminary design work begins.

Graded Approach to Design, Procurement, and Construction—While project
personnel recognize that SSCs have different grades and performance categories, they have
not provided sufficient requirements and guidance on how the A-E or other potentia
subcontractors will use these gradations. Normally, congtruction specifications for the
various performance categories of SSCs draw clear distinctions with respect to use of
different construction standards for each category, as specified in DOE-STD-1020-96,
Natural Phenomenon Hazards Design and Evaluation Criteria for Department of
Energy Facilities. While the project has tailored the requirements for preparing an SDD
to reflect the system grade, it has not addressed grading in other aress, such as
documentation, record retention, congtruction standards for mechanica and electrica
equipment and systems, Design Change Requests or NCRs, and quality assurance (QA) as
afunction of grade or performance category. The Board's staff believes these aspects of
the design configuration need to be resolved and appropriate requirements developed by
the project.

Quality Assurance—Project personnd have implemented QA requirements for the project
based on 10 Code of Federa Regulations 830.120, Subpart A, Quality Assurance
Requirements, usng BWXT Y-12's ste QA requirements document,

Y 60-101 PD, Quality Program Description. The QA plan identifies the QA procedures
to be followed for project activities and prescribes a systematic process for performing
evauations of suppliers, reviews of procurement specifications, survelllance and inspection
of suppliers, management assessments, and so on. In generd, the engineer that briefed the
gaff on QA demonstrated knowledge and competence with regard to the current
requirements and status of QA within the nuclear industry. The Board' s saff reviewed
severd of the implementing quality assurance procedures and concluded that they present a
good start toward the implementation of quality assurance requirements on the part of
project personnel.



