CHEMISTRY AND METALLURGY RESEARCH
REPLACEMENT FACILITY PROJECT
LOS ALAMOS NATIONAL LABORATORY

CERTIFICATION REVIEW

REPORT TO CONGRESSIONAL DEFENSE
COMMITTEES

DEFENSE NUCLEAR FACILITILES
SAFETY BOARD

SEPTEMBER 2009






DEFENSE NUCLEAR FACILITIES

John E. Mansficld, Vice Chairman SAFETY BOARD

Joseph . Bader

Larty W. Brown 625 Indiana Avenue, NW. Suite 700 Wastiagton. D.C. 20004-2901
Peter S. Winokur (202) 694-7000

September 4, 2009

To the Congressional Defense Commitiees:

The Defense Nuclear Facilities Safely Board (Board) is pleased to submit to Congress its
certification report on the design ol the Chemisiry and Metallurgy Research Replacement
(CMRR) Project, Los Alamos National Laboratory, Los Alamos, New Mexico. This report was
mandated by Congress in Section 3112 of the Duncan Hunter Defense Authorization Act for
Fiscal Year 2009, Public Law 110-417. Section 3112 directs the Board to submit a certification
to the congressional defense comimitiees that concerns raised by the Board regarding design of
CMRR safety-class systems (including ventilation systems) and seismic issues have been
resolved.

Section 3112 also requires that the National Nuclear Security Administration (NNSA)
perform a parallel CMRR certification review to certify that the Board's concemns have been
resolved. The CMRR Project is preséntly at the end of the preliminary design stage. The Board
anlicipates that NNSA will continuc to develop the CMRR Documented Safety Analysis and the
design of safety-related structurcs, systems, and components as the project prepares for and
proceeds to final design.

The Board has worked with NNSA throughout the CMRR certification review process to
identify the Board’s concerns and the actions necessary to resolve them. As part of this process
NNSA has revised or agreed to revise the CMRR preliminary design, design requirements, and
design processes to address thesc concerns as more fully described in the ecnclosed certification
report. NNSA has also committed to implement detailed designs during final design consistent
with the specific design requirements agreed (0 as part of this certification process.

The Board’s certification relies upon the future full implementation of thesc final design
commitments by NNSA. The Board will continue to review the design progression for
tmplemecntation by NNSA consistent with these commitments. The Board will reopea issues if
commitments, as described in the certification report, are not properly met during final design.

Relying upon NNSA’s full implementation of commitments made by NNSA concerning
safety-related processes, structures, systems, and components, as described in the encloscd
cettification report, with regard to: (1) preliminary design including design requirements and
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design processes, and (2) final design including development of design requirements into final
design elements, the Board certifies that its concerns regarding the design of the CMRR have

been resolved.
Respectfully submitted,
1

n E. Mansheld Joseph F. Bader
Vice Chairman Member
rry W. Brown Peter S. Winokur
Member Member
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PREFACE

This report is provided in respoase to the Duncan Hunter National Defense Authorization
Act for Fiscal Year 2009 (Public Law 110-417), Section 3112:

SEC. 3112. LIMITATION ON FUNDING FOR PROJECT 04-D-125
CHEMISTRY AND METALLURGY RESEARCH REPLACEMENT FACILITY
PROJECT, LOS ALAMOS NATIONAL LABORATORY, LOS ALAMOS, NEW
MEXICO.

Of the amounts appropriated pursuant to an authorization of appropriations in this Act or
otherwise made availablc for fiscal year 2009 for Project 04-D-125 Chemistry and Metallurgy
Research Replacement (in this scction referred to as “CMRR”) facility project, Los Alamos
National Laboratory, Los Alamos, New Mexico, nol more thaa $50,200,000 may be made
available until—

(1) the Admunistrator for Nuclear Security and the Defense Nuclear Facilities

Safety Board have each submitted a centification (o the congressional defense committees

slating thal the concerns raised by the Defense Nuclear Facilities Safety Board regarding

the design of CMRR safcty class systems (including ventilation systems) and seismic
issues have heen resolved; and

(2) a period of 135 days has clapsed after both certifications under paragraph (1)
have been submitted,






EXECUTIVE SUMMARY

Section 3112 of the Duncan Hunter National Defense Authonization Act for Fiscal Year
2009 directs the Defense Nuclear Facilities Safety Board (Board) to submit a certification
concerning the Chemistry and Metallurgy Research Replacement (CMRR) Project at Los
Alamos National Laboratory (LANL) in New Mexico. The legislation requires the Board to
cerlify that concerns raised by the Board regarding the design of CMRR have been resolved by
the National Nuclear Security Administration (NNSA). This report summarizes the Board’s
certification efforts. Section 3112 also requires that NNSA perform a parallel CMRR
certification revicw (o certify that the Board's concerns have been resolved. The Board has
worked with NNSA throughout the CMRR cenification review process to keep NNSA apprised
of the Board's concerns and the actions necessary to resolve them.

Relying upon NNSA’s full implementation of commitments made by NNSA concerning
safety-related processes, structures, systems, and components, as described in this certification
report, with regard to: (1) preliminary design including design requirements and design
processes, and (2) final design including development ol design requirements into final design
elements, the Board certifies that its concerns regarding the design of the CMRR have been
resolved.

BACKGROUND

The CMRR Project at LANL is being planned to relocate and consolidate analylical
chemistry, malerials characterization, and actinide research and development support capabilities
curcently housed at the Chemistry and Metallurgy Research Facility (built in 1952). The CMRR
Project consists of two primary elements: (1) the Radiological Laboratory/Utility/Olfice
Building and (2) the Nuclear Facility. The Nuclear Facility will be a Hazard Calegory 2 Facility
and poses the greatest hazard because of its substantial inventory of radioactive and other
hazardous materials. That facility was the focus of the Board’s concerns und accordingly the
certification review.

The CMRR Project has completed pretiminary design of the Nuclear Facility. The
Board’s certification review focused on dcsign materials available as of the end of December
2008, as well as additional materials provided by NNSA through August 2009 to address the
CMRR cerstification review topics. NNSA's decision to authorize the start of the CMRR final
design phase is planned to occur in fiscal year 2010.

SCOPE AND APPROACH OF CMRR CERTIFICATION REVIEW

The Board’s certification review focused on seven topics the Board deemed significant to
the CMRR design:

Sitc Characterization and Seisniic Design

Preliminary Documented Safety Analysis and Safety Strategy
Safety-Class Fire Suppression System

Safety-Significant Active Ventilation System

Safety-Class Containcr Design
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6. Safety-Significant Electrical Distribution System
7. Design Control Process

As these topics were reviewed, the Board identified concerns with NNSA’s resolution of
the topics as either Findings or Comments. Findings, transmitted formally to NNSA during the
review process, represented those issues that needed to be resolved prior to CMRR certificalion,
while Comments represented those issues that can be addressed during final design. The CMRR
certification review resulted in the foliowing Findings with regard (o safety-related processes,
structures, systems, and components:

o CMRR Seismic Design (ensuring an adequate structural design)

o Seismic Design of Active Confinement Ventilation System and Support Systems
(ensuring that safety-sysiems are properly seismically qualified)

o Inadequate Identification of Safety-Related Controls, Functional Requirements, and
Performance Criteria (ensuring that a complete set of safety-related controls and
functional requirements are identified)

o Documenting and Muaintaining Preliminary Documented Safery Analysis’ Safety-
Related Functions and Requirements (easuring that the design control process
formally integrates the safety envelope into the design)

o System Design Descriptions Do Not Incorparate Preliminary Documented Safety
Analysis Requirements Adequately (ensuring consistency between the safety analysis
and system design)

CMRR CERTIFICATION REVIEW TOPICS
Site Characterization and Seismic Design

The Nuclear Facility structure and much of the facility equipment are designated as
safety-related, requiring appropriate seismic design. LANL personnel are proceeding with the
Nuclear Facility design based on initial estimates of the seismic design ground motions. A
technically defensible seismic design will ensure that safety-related structures, systems, and
components can perform their intended safety functions when subjected to design basis
earthquake ground motions. The Board submitted two Findings related to this topic.

' The Preliminary Documented Safety Analysis is documentation developed during preliminary design (hal
provides a reasonable basis for the preliminary conelusion that the nuclear facility can be aperaled safely through the
considcralion of factors such as nuclear safety design criteria and a safety analysis that derives aspects of design thal
are necessary to satisly the naclear safety design criteria [ 10 CFR 830 Nuclcar Safery Munagement|.
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Finding: CMRR Seismic Design

The CMRR Project should not proceed to final design until there is high confidence that
the siructural capacity of the Nuclear Facility is adequate for the design basis earthquake ground
motions and that no significant unresolved design challenges exist. The Board determined that
the CMRR Project team had not adequately assessed the complex structural behavior of this
facility. The Board did not have confidence that a final destgn solution would be feasible
without significant structural changes during final destgn. This increased the likelihood of
structural damage in the event of a design basis earthquake occurring, that could lead to
unacceptable releases of radioaclive material.

The Board met with CMRR Project personnel (o discuss the structural behavior of the
Nuclear Facilily and related structural modeling. Project personnel agreed with the Board’s
concerns and took steps o develop an improved undesstanding of the complex structural
behavior of the Nuclear Facility. Project personnel performed an assessment of butlding
response that resulted in several project recommendatioas related to the structural configuration,
load path, and structural analysis. These changes include extending the mezzanine floor between
the laboratory and vault, modifying the roof, and accounting for additional structural walls in the
analysis. In addition, project personnel discussed the necd to modify or replace the sotl layer
immediately below the foundation to prevent adverse soil response during the design basis
earthquake (such as cotlapse under the buildings weight and slope instability leading to building
sliding).

The Board has determined that the CMRR Project team has now developed an acceptable
understanding of the structural behavior of the Nuclear Facility that includes revising the
structural design process to include the development of 1 mose detailed structural model. The
Board also agrees that the project proposal to stiffen the soil layer immediately below the
foundation of the Nuclear Facility should improve the seismic response of the structure and
lower scismic loads on safety-related equipment. The Board has closed this Finding.

Finding: Seismic Design of the Active Confinement
Ventilation System and Support Systems

The CMRR Project should not proceed to final design until there is high confidence that
the necessary safety-related portions of the active confinement ventilation system can be
seismically qualified. The structural response of the Nuclear Facility to the vertical design basis
ground motion led project personnel to be concerped that the vertical accelerations were at or
above the upper limit at which some equipment could be seismically qualified, and to state that
the seismic design for some of the safety-related systems might have to be downgraded as a
result. The Board did not agree with downgrading the seismic design of any safety-relaled
equipment and determined that inadequate technical justification had been provided to fully
understand the equipment seismic qualification issue. Downgrading the seismic design of the
active confinement ventilation system would jeopardize the ability of the system to function
following a desigp basis earthquake, resulting in significantly larger releases of radioactive
material.



The Board suggested that the CMRR Project team reconfirm its commitment to
seismically designing the active confinement ventilation system to appropriate seisraic design
requirements. The Board also suggested near-term studies to assess the potential conservatism of
design basis earthquake ground motions given receutly published ground motion atlenuation
models. The CMRR Project team responded salisfactorily to both of these suggestions. NNSA
reconfirmed its commitment to seismically designing the aclive confinement ventilation system
to appropriate seismic design requirements. The ground motion studies resulted in reducing
design basis earthquake ground motions by about 25 to 40 percent.

Having determined that inadequate technical justification had been provided to fully
understand the equipment seismic qualification issue, the Board suggested that the CMRR
Project team perform a peer review of the approach used to seismically qualify safety-related
equipment. CMRR Project personnel had an independent evaluation of seismic equipment
qualification performed. This independent evaluation revealed a high degrec of confidence that
safety-related equipment for the Nuclear Facility can be seismically qualified. The Board has
reviewed this independent evaluation and agrees with the conclusion that the uncertainty in
seismic equipment qualification has been adequately addressed by prior nuclear design
experience. The Board has closed this Finding.

As the Nuclear Facility final design proceeds, the Board will review the CMRR Project
team’s detailed assessment of the impact of the revised foundation approach, the structural model
and analysis, the updatcd soil-structure interaction analysis, and the qualification plan for safely-
related equipment.

Preliminary Documented Safety Analysis and Safety Strategy

The CMRR Preliminary Documented Safely Analysis (PDSA) and safety strategy need 1o
bé based on: (1) a hazard analysis® that examines the complete spectrum of potential events; (2)
an accident analysis® that results in proper sclection of those structures, sysiems, and components
which are safety-related; (3) adequate definition of safety functions which must be performed
and functional requircments which must be met for these safety-related structures, systems. and
components; and (4) design requirements so that these safety-related structures, systems, and
components will perform as required.

The PDSA relies on certain functional requirements for the identified safety-related
controls, supparted by performance criteria that will need (o be incorporated into the design of

? A hazard analysis results in a determination of malcrial, system, process, and plant characterislics that can
produce undesirable consequences, followed by the asscssment of hazardous silualions associated with a process or
activity. The hazards analysis examines the complete spectrum of potential accidents that could expose members of
the public, collocated warkers, facility workers, and the environment to hazardous materials [DOE Standard 30409,
Preparation Guide for U.S. Department of Encrgy Nonreactor Nuclear Facilities Documented Safety Analysis).

* An accident analysis is a follow-on effort 10 the hazard analysis and requires documentation of the basis for
assignment 1o a given likelihood of occurrence range in hazard analysis and performance of a formally documented
consequence analysis. Consequences are compared with an Evalualion Guideline 10 identify salely-class steuctures,
systems, and components [ DOE Standard 3009, Preparution Guide for U.S. Department of Energy Novreactor
Nuclear Facilities Documented Safery Analysis|.
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the controls during final design. The PDSA did not incorporate those functional requirements
thoroughly and compleétely. As a result, some of the credited functions in the hazard analysis
tables did not correlate with the corresponding functional requirements for the safely-related
controls. The Board identified numerous instances of inadequate identification of functional
requirements that the safety-related control set must meet. If not corrected this would reduce the
likelihood that safety-related structures, systems, and components would perform adequately in
protecting the public and workers. This led to the following Finding,

Kinding: Inadequate ldentification of Safety-Related Controls,
Functional Requirements and Performance Criteria

The CMRR Project should not proceed to final design until the PDSA 1dentifies all
safety-related controls and corresponding functional requirements (or these controls. The Board
suggested that the CMRR Project team submit a process plan for addressing the PDSA
deficiencies and prepare a document that would comprehensively describe all safety-class’ and
salely-significant® controls and their support systems that envelope the eveats identified in the
PDSA. This document would identify the functional requirernents for all those safety-related
structurcs, systems, and components, along with their seismic design performance categorization,
to ensure that they can be given appropriate credit in the hazard or accident analysis.

CMRR Project personnel developed a plan for addressing the deficiencies identified by
the Board. This plan would systematically and compreheasively identify the credited controls in
the hazard analysis, including the functional requirements for those controls. The Board
reviewed this approach and found it acceptable.

Subsequently, project personnel pesformed the activities (0 which they had committed
and completed their review of all the potential hazards. Project personnel identified the controls
that were credited for protection of the public and workers, correlated each control with its salcty
functions, identified the functional requirements for each control consistent with its credited
safety functions, and documented the resulis. New safety-related controls were also identified
for several events of concern to the Board. Consequently, a complete set of safety-class and
safety-significant controls was identified that will prevent or mitigate all the hazards identificd in
the hazard evaluation. The Board found this set of safety-related controls to be comprehensive
and the 1dentified functional requirements to be adequate for final design of thosc safety-retatcd
controls. The Board has closed this Finding,.

As the CMRR design proceeds, the Board will review the updated PDSA for the CMRR
Project to verify that these commilments are carried through to (he final design.

* Safety-class is a designation asxigned 1o those struclures, systems, and componcenls whasc prevenlive or
mitigative function is necessary (o himit rudioactive hazardous material exposure to the public {10 CIR 830, Nuclear
Safety Management|.

® Safety-significant is a designalion assigned (0 those structuces, systems, and componenis which are noy
designaled as safety-class, bul whose preventive or mitigative function is a major contributor o defense tn depth
and/or worker safety | 10 CFR 830, Nuclear Safety Management|.
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Safety-Class Fire Suppression System

The fire suppression system has been designaled as safety-class. This will be the first fire
suppression system built as safety-class at a new facility in the Department of Energy (DOE)
complex. The safcty-class fire suppression system needs to remain operable and perform its
intended safety tunctions following design basis accidents in order (o protect the public. The
establishment of appropriate design requirements relates directly to the credited safety function
of the safety-class (irc suppression systen.

The Board’s review revealed that the specified attributes of the safety-class design of the
automatic sprinkler systems and the Preliminary Fire Hazards Analysis are appropriate at this
preliminary stage of design. Appropnate design standards have been referenced and are
adequatcly applied in the design documents.

The Board concludes that the preliminary design of the safety-class fire suppression
system incorporates sound engineering principles and appropriate design standards. The Board
will monitor the devetopment of the safety-class fire suppression system to verify the
implementation of the specified attributes and standards into the final design. The final design of
the safety-class fire suppression system mus( demonstrate that this system will remain operable
and perform ifs intcnded safetly functions during normal and abnormal environmental and design
basis events in order to protect the public and workers.

Safety-Significant Active Ventilation System

The safety-significant active ventilation system needs to remain operable and perform ils
intended safety functions following design basis accidents, including earthquakes. The
establishment of appropriate design requirements relates directly to the credited safety function
of the safety-significant aclive ventilation system. The Board reviewed the preliminary design ol
the safety-significant active ventilation system to verify that the safety controls in the PDSA
were appropriately identified and to ensure that the system’s safety functions and functional
requirements were reflected in the design.

Early in preliminary design, CMRR Project personnel took the position that the active
ventilation system did not need to remain operable following a design basis earthquake. The
project was relying on passive confinement to mitigate a release of radioactive material duc to 4
design basis earthquake. The Board did not agree that this reliance on passive conlinement after
a design basis earthquake was adequate Lo protect collocaled workers. Subsequently, project
personnel committed to designing the safety-significant active ventilation system so as to ensure
its operability following a design basis earthquake. The project’s safety strategy was developed
1o be consistent with this approach.

The Board’s review of the incorporation of the PDSA requirements nto the design
revealed that while many of the PDSA requirements werc reflected in the system design
descriptions, they were not always appropriately designated as safety-related. CMRR Project
personnel have agreed (o revise the system destgn descriptions to be consistent with the PDSA
requirements. The Board’s review of the system design descriptions for the ventilation system
and facility design criteria rcvealed that the appropriate DOE disectives and conscensus standards
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had been incorporated into the design requirements. The Board concludes that the preliminary
design for the safety-significant active ventilation system is sufficiently mature to proceed ta
final design. As the CMRR design proceeds, the Board will review the final design of the safety-
significant ventilation system.

Safety-Class Container Design

The current safety strategy for the Nuclear Facility relies on container design to prevent
the release of large fractions of the material-al-risk. Containers that will be used in the Long-
Term Storage Vault have been designated as safety-class; other containers used for prolecting in-
process material-at-risk have been designated as safety-significant. Definitive design
requirements and performance expectations for both types of containers had not been
established. In the Long-Term Storage Vault, thermal design requirements® had not been
established. CMRR Project personnel analyzed the vault environment assuming a loss of cooling
to quantify the maximum temperature to which the safety-class containers would be exposed.
The Board’s review revealed that the thermal environment of the vaull was not adequately
defined. [t was unclear whether additional safety-class controls to mitigate the consequénces of
a loss-of-cooling accident were needed.

The Board reviewed subsequent preliminary design calculations performed by the CMRR
Project feam (0 address the thermal environment of the Long-Term Storage Vault. These
calculations demonstrated that containers designed to DOE Standard 3013-2004, Stabilization,
Packaging, und Storage of Plutonium-Bearing Materials, would adequately resist the thermal
conditions of the vault This provides assurance that CMRR has containers that will not fail
during a loss-of-cooling event.

The CMRR Project team will formally revise its vault heat transfer calculations to
incorporate the results of the preliminary calculations. The Board will review the revised
calculations as they become available. The Board concludes that there is now sufficient
understanding of the thermal environment of the Long-Term Storage Vault Lo support not having
safety-related forced cooling. Project personnel agreed to add functional requirements for the
vault’s containers to specify compliance with an approved DOE standard for long-term storage
of special nuclear materials (similar to DOE Standard 3013-2004). The Board will continue to
review the final design of the Long-Term Storage Vault and safety-related container design to
verify implementation of the stated requitements and design approaches.

Safety-Significant Electrical Distribution System

The safety-significant electrical distribution system supports the safety-significant active
ventilation system and must remain operable and perform its intended safety functions following
design basis accideats. The establishment of appropriate design requirements relates direcly o
the reliable performance of the credited safety function of the safety-significant electrical
distribution systcm.

¢ Stored radioactive materials generate heat due to radioactive decay, which must be removed. [If the heat is
nol properly deall wilh, it can cause safcty issucs under both normal and accident conditions.
1X



The Board's review of the clectrical distribution system revealed that it will meet all
relevani codes and standards after some preliminary design modifications that the CMRR Project
team has agreed to make. Preliminary design documents incorporate sound engincering
principles and appropriale design standards fo ensure that the system will remain operable and
perform its intended safety function. The final design of the electrical distribution system should
demonstrate that this system will remain operable and perform its intended safety function
during normal and abnormal environmental and design basis events. The Board will continue to
review the final design of the electrical distribution system 1o verify implementation of the stated
requirements.

Design Control Process

Following the Board's certification of CMRR, it will be important that the integration of
safety into the design (designation of safely systems, safety functions, and functional
requircments and incorporation of these requirements into the system’s design) be appropriately
maintained throughout the remainder of the design process. Any changes in the established
safety strategy will need to be justified and approved at the appropriate project levels. The safety
strategy will be maintained through implementation of a design control process.

The Board’s review revealed that the design control process did not establish appropriale
change contral of the PDSA safety envelope—specifically, change control of safety-related
structures, systems, and components and their safety functions and functional requirements. The
CMRR Project tcam bad not developed a requirements approach that formally integrated the
safety envelope established by the PDSA into the system design descriptions. The Board
submitted two Findings related to this topic.

Finding: Documenting and Maintaining Preliminary Documented
Safety Analysis Safety-Related Functions and Requirements

The CMRR Project should not proceed to final design without a design control process
that formally integrates the safety envelope into the design. The Board suggested that the CMRR
Project team commit to revising the Systems Engineering Management Plan, Configuration
Management Plan, and system design descriptions to explicitly incorporate requirements from
{be PDSA.

CMRR Project personnel commiitted to developing a design control process that formally
establishes change control for safety-related structures, systems, and components and their safety
functions and functional requirements. They committed to revising the Systems Engineering
Management Plan, Configuration Management Plan, and system design descriptions to explicitly
incorporate the requirements in the PDSA. Project personnel agreed that the safety functions and
functional requirements should be explicitly listed in the appropriate system design descriptions,
and provided a detailed schedule for the completion of these activities.

The Board reviewed procedures and plans written to specify a formal design control
process relaled (o establishing a technical baseline and controlling changes to that baseline. The
procedures and plans being put in place will adequalely establish a design control process for



CMRR. The Board will verify that the actions commitied o are implemented. The Board has
closed this Finding.

Finding: System Design Descriptions Do Not Incorporate Preliminary
Documented Safety Analysis Requirements Adequately

The CMRR Project should not procecd to final design unul there is explicit flowdown of
requirements from the PDSA to system design descriptions. The system design description is the
central coordinating link among the engineering design documents, the PDSA, and imptementing
procedures. During design, the system design description serves as the vehicle (or collecting and
conveying the system requirements and their bases. The CMRR Project's system design
descriptions need (o be revised to incorporate the safety functions and functional requirements in
the PDSA. The Board suggested that project personnel submit a plan for revising the system
design descriptions to ensure consistency with the PDSA, including a schedule for such
revisions. This action should ensure that the system design descriptions serve their function of
aiding the complete and efficient incorporation of the PDSA requirements into the final design.
Revisions to the system design descriptions should be complete prior to final design.

The CMRR Project team has taken steps to ensure that requirements established in the
PDSA are properly linked (o the system design descriptions. Project personnel have committed
to revising the system design descriptions before the project proceeds (o final design. The Board
will review the revised system design descriptions as they become available. The Board has
closed this Finding.

As the CMRR design proceeds, the Board will review the CMRR Project’s revised
Systems Engineering Management Plan, Configuration Management Plan, and updated system
design descriptions.

EVALUATION OF NNSA’S TECHNICAL INDEPENDENT PROJECT REVIEW

NNSA conducted 2 Technical Independent Project Review (T-1PR) of the CMRR
Nuclear Facility from January 27 through February 4, 2009. The Board has evaluated the
adequacy of NNSA’s T-IPR for CMRR. In general, the CMRR T-IPR did not identify new
nucfear safety issues. While the CMRR T-IPR was technically adequate, the Board identified the
following areas requiring improvement:

¢ The Review Plan for the CMRR ‘T-IPR was improved over earlier T-IPR s in terms of
the Criteria and Review Approach Documents (CRADs). However, inconsisiencies
among the CRADs (topic to topic) still remain and should be addressed in future
T-IPRs.

e The Final Report of the CMRR T-IPR treats review items mconsistently; a number of
review items not identified as significant conceras should have been identified as such.
While the Corrective Action Plan addresses all review items in the Final Report, these
items may not be explicitly checked by NNSA’s Office of Project Management and
Systems Support before the final design proceeds.
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o NNSA’s Independent Project Review Policy needs to be strengthened (o explicitly
requirc the use of review plans for all nuclear facility T-iPRs. The policy should state
that review plans must include the identification and use of CRADs (ailored Lo the
specific project design stage being reviewed.

e The execution of NNSA’s T-IPRs could be improved by the development of a
consistent approach to the use of CRADs. This consistency should be documented in
appropriate NNSA procedures.

e NNSA needs to improve the way in which T-IPR review tlems arc defined and
documented o ensure that all significant concerns are properly wdentified during future
reviews.

Once NNSA addresses these areas requiring improvement they will reduce the number of
ncwly-identified safety issues that surface and must be corrected during final design and
construction. The Board will review NNSA's actions to improve its T-1PRs.

EVALUATION OF NNSA’S PRELIMINARY DOCUMENTED SAFETY ANALYSIS
REVIEW AND PRELIMINARY SAFETY VALIDATION REPORT

The Los Alamos Site Office (LASO) completed a technical review of the CMRR PDSA.
A review of LASO’s PDSA comments demonstrates that L ASO performed a detailed and
comprehensive review of the CMRR PDSA. LASO’s Preliminary Safety Validation Report
provides NNSA approval of the CMRR PDSA and includes nine conditions of approval that
must be resolved before NNSA authorizes proceeding to final design. Several of the conditions
of approval are consistent with the Board's Findings. LASO’s review comments on earlier
versions of the draft PDSA identified similar issues, indicating that NNSA’s approach to
ensuring that comments on a dra{t PDSA are adequately resolved on 4 timely basis needs to be
improved. NNSA and LASO must take steps to ensure that issues raised do not remain open,
particularly any review issues that can impact the design of safety-related systems.

CMRR CERTIFICATION CONCLUSIONS

Section 3112 of the Duncan Hunter National Defense Authorization Act for Fiscal Year
2009 directs the Board to submit a certification concerning the CMRR Facility at LANL in New
Mexico. The legislation requires the Board to certify that concerns raised by the Board regarding
the design of CMRR have been resoived by NNSA.

The Board developed a systematic approach to completing the CMRR certification
review. The Board identified seven topics for the certification review, which were the frve open
concerns identificd by the Board in its quanerly report to Congress plus two additional areas the
Board considered important to the CMRR design process. As the CMRR certification topics
were reviewed, the Board identified concerns with NNSA’s resoltution of the topics. Those
concerns that nceded to be resolved prior to CMRR certification were classified as Findings and
formally transmitted to NNSA. For each Finding, the Board identificd the specific concerns and
the technical basis for the concerns and suggested a path forward.
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NNSA provided a response 10 each Finding. The Board reviewed each response and met
with NNSA to rcach agreement on how cach Finding would be resolved. Based on NNSA's
responses and commitments, cach of the Findings was closed. As part of this proccss NNSA has
revised or agreed o revise the CMRR preliminary design, design requircments, and design
processes 10 address these concerns as more fully described in this certification report. NNSA
has also commitled to implement detailed designs during final design consistent with the specific
design requirements agreed to as part of this certification process.

The Board’s certification relies upon the future full implementation of these final design
commitments by NNSA. The Board will continue (o review the design progression for
unplementation by NNSA consistent with these commitments. The Board will ceopen issues if
commitments, as described in this certification report, are not properly met during final design.

Relying upon NNSA’s full implementation of commitments made by NNSA concerning
safety-related processes, structures, systems, and components, as described in this certification
report, with regard to: (1) preliminary design including design requirements and design
processes, and (2) final design including development of design requirements into final design
clements, the Board certifies that its concerns regarding the design of the CMRR have been
resolved.
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1. INTRODUCTION
1. CONGRESSIONAL CMRR CERTIFICATION REQUIREMENT

Section 3112 of the Duncan Hunter National Defense Authorization Act for Fiscal Year
2009 directs the Defense Nuclear Facilities Safety Board (Board) to submit a certification
concerning the Chemistry and Metallurgy Research Replacement (CMRR) Facility at Los
Alamos National Laboratory (LANL) in New Mexico. The legislation requires the Board 1o
certify that concerns raiscd by the Board regarding the design of CMRR have been resolved by
the National Nuclear Security Administration (NNSA). This report summarizes the Board’s
certification efforts. Section 3112 also requires that NNSA perform a parallel CMRR
certification review to certify that the Board's concerns have been resolved. The Board has
worked with NNSA throughout the CMRR certification review process to keep NNSA apprised
of the Board’s concerns and the actions necessary to resolve them.

1.2 BACKGROUND

The CMRR Project at LANL is being planned to relocate and consolidate analytical
chemistry, materials characterization, and actinide research and development support capabilities
currenty housed at the Chemistry and Metallurgy Research Facility (built in 1952). The CMRR
Project consists of two primary elements: (1) the Radiological Laboratory/Utility/Office
Building and (2) the Nuclear Facility. The Nuclear Facility will he a Hazard Category 2 facility
and poses the greatest hazard because of its substantial inventory of radioactive and other
hazardous materials., That facility was the focus of the Board’s concerns and accordingly the
certification review.

The Nuclear Facility portion of the CMRR Project has completed preliminary design.
The Board’s certification review focused on design materials available as of the end of
December 2008, as well as additional materials provided by NNSA to address the CMRR
cestification review topics. NNSA’s decision to authorize the start of the CMRR final design
phase is planned to occur in fiseal year 201().

1.3 SCOPE OF CMRR CERTIFICATION REVIEW

In determining the scope of its CMRR cecrtification review, the Board considered the
current project design phase—the end of preliminary design. At the time Section 3112 was
promulgated, the Board had identified five significant topics for the CMRR Project, documented
in the Board’s Quarterly Reports to Congress on the Status of Significant Unresolved (ssues with
the Department of Energy’s (DOE) Design and Construction Projects. The five significant topics
were:

Site Characterization and Seismic Design

Preliminary Documented Safety Analysis and Safety Strategy
Safety-Class Fire Suppression Systemn

Safety-Significaat Active Ventilation System

Safety-Class Container Design

NAE LD
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In November 2008, following the introduction of Section 3112, the Board determined
that two additional topics should be addressed as part of the CMRR certification review because
of their significance to the CMRR design:

6. Safety-Significant Electrical Distribution System
7. Design Control Process

'The Board’s CMRR certification revicw addressed each of these seven topics. Based on
the review, the Board determined what additional action by NNSA was needed to ensure that
each topic would be adequately addressed and resolved.

1.4 CMRR DESIGN IMPLICATIONS

As noted, the CMRR Project is presently at the end of preliminary design. For the
purposes of its CMRR certification review, the Board verified that NNSA had taken appropriate
steps to review the Preliminary Documented Safety Analysis (PDSA)' and the design of the
CMRR Facility. NNSA’s review of the design was documented as part of a Technical
Independent Project Review (T-IPR). Decisions made during the preliminary design phase
provide the basis for the approach to final design and, ultimately, construction.

[t is essential that NNSA (both (he site office and Headquarters) be fully engaged with
the CMRR Project so its views and advice regarding nuclear safety and design can be considered
in a timely fashion as the design evolves. Without such a systematic approach, the identification
of viable engineering solutions to nuclear safety design requirements cannot be accomplished
with high confidence.

In assessing the CMRR design, it is critical that the CMRR safety strategy, as supported
by the PDSA, establish a conservative contro! set of safety-related structures, systems, and
components. Continuous integration of the PDSA and the design is essential to provide
assurance that the safety design basis will be demonstrated to be acceptable once the design has
been completed.

1.5 CMRR CERTIFICATION REVIEW APPROACH

The Board developed a systematic approach to completing its CMRR certification
review. The Board established closure critcria for each of the above seven topics with three
overarching emphases: (1) review the PDSA with attention to the adequacy of the hazard and
accident analyses and selection of safety systems, including the specification and adequacy of
safety functions, system descriptions, and functional requirements; (2) review the flowdown of
requirements from the PDSA to the systemn design, including consistency between the system
design descriptions and the PDSA; and (3) review the system design, including calculations,

" The Preliminary Documented Sately Analysis is documentation developed during preliminary design thal
provides a reasonable basis for the preliminary conclusion that the nuclear facility can be operated safely through the
consideration of faclors such as nuclear safety design crileria and a safely analysis that derives aspecls of design lhat
are necessary (o salisfy the nuclcar safety design ceiteria | L0 CFR 830, Nuelear Safety Management].
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specifications, drawings, piping and instrumentation diagrams, one-line diagrams, inter{ace
control documents, and engineering studies.

As these topics were reviewed, the Board identified issues with NNSA’s resolution of the
topic area as cither Findings or Comments. Findings represented those issues that nceded to be
resolved prior to CMRR certification, while comments represented those issues that can be
addressed during final design. Each CMRR Finding was formally transmitted to NNSA dunng
the review process on a Findings Form; commeats were provided to NNSA informally.

On cach Findings Form, the Board identified the specific concerns, the technical basis for
the concerns, and 2 suggested resolution and path forward. NNSA provided a responsc to each
Finding. Each Finding is discussed in detail in Section 2 of this report. Appendix A provides a
chronology of the Findings Form tcansmittals and the [inal Findings Forms seat from the Board
to NNSA.

Section 2 of this report summarizes the Board's evaluation of each CMRR certification
topic, and discusses each Finding io detail. Scction 3 summarizes the Board's evaluation of
NNSA’s CMRR T-IPR and provides suggestions for improving NNSA®s T-IPR process. Section
4 summarizes the Board’s evaluation of NNSA’s PDSA review and preparation of a Safety
Validation Report. Section 5 presents the conclusions of the Board's CMRR cenrtification
review.

Appendix B of this report provides a listing of the Board’s future CMRR review
activities.
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2. CMRR CERTIFICATION REVIEW TOPICS
2.1 SITE CHARACTERIZATION AND SEISMIC DESIGN
2.1.1 Topic Description

The Nuclear Facility structure and much of the facility equipment are designated as
safety-class’ or safety-significant’, requiring appropriate seismic design. LANL personnel are
proceeding with the Nuclear Facility design based on initial estimates of the seismic design
ground motions. A technically defensible scismic design will ensure that safety-related
structures, systems, and components can perform their intended safety functions when subjected
to the design basis carthquake ground motions.

In addressing site characterization and seismic design, the Board’s certiftcation review
focused on the following:

s Mapping of the CMRR excavation must demonstrate that there are no active seismic
faults present and that fault displacement is not a design consideration.

» The CMRR seismic design musl be based on appropriate horizontal and vertical
design basis ground motioas.

e The CMRR seismic design must demonstrate that the building structure has been
properly modeled, capturing the dynamic behavior of the building and soil-structure
interaction effects; that the structural design is adequate 1o resist seismic forces; and
that the in-structure response spectra have been properly calculated such that safety-
related equipment can be appropriately designed.

2.1.2 Topic Evaluation
2.1,.2.1 Mapping of the CMRR Excavation

The Board reviewed the geologic mapping at the excavation of the Nuclear Facility site.
The purpose of this geologic mapping is to evaluate the potential for tectonic or seismic surface
rupture at (he site. Evidence of noatectonic features, such as those that might be associated with
movement or offsels related to depositional processes, should be distinguished from the more
hazardous tectonic or seismic rupture features.

! Safely-class is a designation assigned to those structures, systems, and components whose preventive of
miligative function is necessary 1o lirit radioactive hazardous matcerial exposure 1o the public |10 CFR 830, Nuclear
Safety Management).

? Safety-significant is a designation assigned to those structures, systems, and components which are not

designated as salety~class, but whose preventive or mitigative functjon is a3 major contributor to defense-in-depth
and/or worker safety {10 CFR 830, Nuclcar Safety Management).
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LLANL’s western boundary ts at the western boundary of the Rio Grande Rift and is
defined by the Pajarito Faull System (PFS). This fault system is significant for assessing and
understandtng the seismic hazard at LANL. Geologtc mapping and evaluation of tectonic or
seismic surface ruplure at the Nuclear Facility site are important given the proximity (~ 4,000
feet) to the PFS, an aclive tectonic and seismogenic fault capable of generating a magnitude 6.5
to 7.0 carthquake. Detailed geologic mapping demonstrates that strands or splays of the PFS
traverse Technical Area 3, west of the Nuclear Facility site.

The term “fault™ is used here in the common geologic sense, as a descriptive term for
geologic deformation with no implications regarding tlic origin of that deformation. The term
refers to a geologic structuce (hat displaces geologic unit (layer) contacts, often called “fault
offscts.” Faults that are of tectonic and seismic origin are referred to as “seismogenic faulls.”
Seismogenic faulls have implications for scismic design, as these faults could cause permancnt
surface rupture that could rupture a building’s foundation, resulting in unacceptable facility
damage.

The Nuclear Facility site excavation provided a unique opportunity L0 inspect geologic
fcatures in three dimensions. LANL personnel performed a detailed study of the peology and
geologic structure exposed on the walls of a large pit excavated at the Nuclear Faucility site. This
detailed study was used to understand the origins and tuming of the development of the geologtc
structure found al the site.

The Board's staff and outside experl each visifed the Nuclear Facility sitc excavation to
review the field evidence collected and the results of the detailed geologic mapping. The
geologic mapping included the inspection and mapping of 32,000 square feet of exposed
excavation walls, supplemenied by sample colfection and laboratory analysis. Both permancnt
and lemporary walls were mapped over 1,300 feet of exposure for heights ranging from 15 to 30
feet. The geologic mapping tdentified more than 2,000 fractures. Orientation data were
collected on 1,204 fractures, 23 of which werc identified as faults, meaning that geologic
materials on two sides of a fracture were observed to be offset.

Mapping of faults (fractures with offsets) within the excavation revealed an orientation
that s inconsistent with the orientation of the PES, indicating that fault orientation was
controlled by the local topography and the volcanic depostitional process. Maximum offsel
across mapped fraclures was less than 2 fect, compared with a maximum offset in the Bandelier
Tuflf ol up to 500 {eet for the main Pajarito faull.

The pattern that emerges from the geologic mapping indicates that the geologic struclure
developed during cooling of the Bandelier Tuft. LANL personnel concluded that faults found
within the cxcavation were created during cooling and compaction of the tuff, and are related to
settling of the blocks of the cooling tuff. Based on fts review of the results of the geologic
mapping and its field visit to the Nuclear Facility excavation, the Board agreces with this
conclusion. The fractures and offsets are not assoctated with tectonic and seismic movenients
that pose a potential for surface offsets that could impact the Nuclear Facility.
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2.1.2.2 CMRR Seismic Design Ground Molions

The design basis earthquake has been established al Performance Calegory’ 3 (PC-3),
consistent with the project determination that the Nuclear Facility structure and much of the
facility equipment are designated as safety-class or satety-significant.

The Board's review of the Nuclear Facility safety strategy revealed that CMRR Projeclt
personnel were concerned about the magnitude of the in-structure seismic design motions within
the Nuclear Facility. This concern pertained to the project’s ability to seismically qualify safely-
related systems and components that perform an active safety function. The structural response
to vertical design basis ground motions raised concern as to whether vertical accelerations are at
or above the upper limit at which rotating equipment can be seismically qualified. CMRR
Project persongel stated that the seismic design for some of the safety-related systems might be
downgraded if those systerms could not be seismically qualified economically. The Board
determined that inadequate technical justification had becn provided to fully understand this
issue. This determination led to the identification of the Board's Finding Seismic Design of
Active Confinement Ventilation System and Support Systems.

The Bouard reviewed the project’s update of seismic design ground motions, including
studies undertaken to determine whether those ground motions were overly conservative. The
current CMRR seismic design ground motions are based on a probabilistic seismic hazard
analysis (PSHA) completed in 2007. This PSHA disectly estimated horizontal seismic groundd
motions, with equal weight given to empirical and site-specific ground molion attenuvation
models. For the CMRR site, the PSHA considered the site-specific shear wave velocity profile
of geologic units and the impact of topography (CMRR is located on a mesa). Vertical seismic
ground motions were indirectly estimated by developing ratios of vertical-to-horizontal motions
and applying these ratios to the horizontal motions.

The PSHA ground motions assoctaled with a return penod of 2,500 years were used to
derive the PC-3 seismic design ground motions. The peak spectral acceleration for the vertical
seismic motions has been the focus of considerable attenfion because the ongoing seismic
structural analysis indicales that the vertical motions are amplificd by the Nuclear Facility
slructure, creating in-structure vertical motions that may be excessive.

Since the 2007 LANL PSHA was published, new sets of empirical ground motion
atienuation models have become available as part of the Pacific Earthquake Engineering
Research Center’s Next Generation Attenuation (NGA) Models for the Western United States
Project. The NGA models have been accepted by the seismic hazard community and have been
used by the United States Geological Survey as part of the National Seismic Hazard Map. The
2007 LANL PSHA was to have used the NGA models, but they were not published in time.

! Performance categuries are a classificalion system used to ensure that specificd performance goals are mict
during nalural phenomena cvents such as car(byuakes [DOE Standard 1021, Nutural Phenomena Iazards
Performance Categarization Guidelines for Structures, Systems, and Components]. Performance Calegory 3 is used
when 1he accident consequences 10 the public or collocated worker arc large enough to warrant increased seismic

desiyn.
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The update of the PSHA ground motions also revealed that the approach used to derive
vertical-to-horizontal ratios had produced overly conservative estimates for these ratios. The
2007 PSHA assumed that the dominant earthquake that controlled the PSHA was a single
magnitude 7.0 earthquake at a close-in distance. The update refined the estimate for the
dominant earthquake, determining that a range in magnitude of 6.0 to 7.0 was more appropriate
at close distances. The ground motion studies resulted in reducing design basis earthquake
ground motions by about 25 to 40 percent. The Board reviewed this work and found it
acceptable.

The seismic hazard at LANL is complex. LANL has completed numerous studies during
the past two decades to betfer understand the seismic hazard, including studies to understand the
rate of movement on the PFS. Given this complex seismic environment, the Board encourages
LANL to continue long-term seismic hazard studies aimed at reducing significant uncertainties.
These uncertainties include the rate of movement on the PES and the subsurface stiffness
properties, both of which have a significant impact on estimates of ground motion. LANL is
developing a long-term seismic hazard program plan; the Board will review this plan as it
becomes available.

2.1.2.3 CMRR Seismic and Structural Design

The Board reviewed the Nuclear Facility structural and sctsmic design. This review
focused on evaluating the Nuclear Facility structural configuration and behavior to cnsure that
the current structural design can resist seismic design ground motions. This evaluation addressed
structural issues that could result in the need for significant and costly redesign efforts if not
addressed early in the design process.

The Board issued a letter to NNSA on May 30, 2008, documenting structural and seismic
design issues. In that letter, the Board pointed out that the open structural layout of the
laboratory portion of the facility represented a design challenge. At that time, the ongoing
seismic analysis revealed excessive vertical in-structure accelerations for the [aboratory roof.
These large in-structure accelerations could have heen prohihitive from a facility and equipment
design perspective. To address this issue, LANL performed a parametric study of the facility
that resulted in a structural reconfiguration of the building. LANL recommended several
structural changes that would vertically stiffen the roof level above the laboratory level.

Given these changes, the Board focused on the CMRR Project’s structural design criteria
and plans for completing the structure's seismic design. While the structure had been stiffened.
several structural design challenges remained. For example, at the mezzanine level of the
structure, there are large openings io the floor to allow routing of ventilation equipment and
ductwork. The Board’s review revealed that there was insufficient confidence that the structural
behavior of the Nuclear Facility had been adequately assessed. This could lead to unacceptable
structural damage during a design basis earthquake. This led to the identification of the Board’s
Finding CMRR Seismic Design.

The Board met with CMRR Project personnel to discuss the structural behavior and the
approach to seismic and structural design. At this meeting, project personnel proposed
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modifications Lo the seismic analysis approach. One of these modifications involved a new
approach o defining seismic design ground moiions at the foundation of the Nuclear Facility, at
a depth of about 75 fect below the ground surface.

The Board continued to express concern about the dynamic behavior of the updated
structural configuration of the Nuclear Facility. This configuration is complex. The laboratory
level is open, representing a relatively flexible portion of the structure between the stiffer
basement and roof. There are few walls in the laboratory level; the CMRR Project instead is
employing large columns to support an open laboratory concept for operational flexibslity. Walls
were added (o the structure above the laboratory in an effort to reduce the large vertical in-
structure motions. The interaction between these walls and the columns below reqguires detailed
Study.

Given these structural complexities, the Board concluded that CMRR Project personnel
did pol have a sufficient understanding of the building’s dynamic response. Project personnpel
agreed to take actions 10 develop a better understanding of the structural behavior of the Nuclear
Facility. They performed an assessment of building response that resulted in several
recommendations related to the Nuclear Facility structural configuration and analysis. Thesc
recommendations included extending the mezzanine floor between the faboratory and vault,
modifying the roof (10 remove a structlural discontinuity, and accounting for additional structural
walls in the dypamic analysis. Project personnel also agreed to add several seismic chords and
collcctor beams (o ensure improved structural behavior. Thesc changes witl ensure that a
suitable Joad path exists where large discontinuities are encountered in structural slabs and shear
walls.

CMRR Project personnel also discussed the need to modify the soil layer immediately
below the Nuclear Facility foundation to prevent adverse response of the foundation, such as
collapse of the s0il under bearing and building sliding. The plan is 1o either replace or modity
this soil layer to improve foundation conditions. While it has not been formally demonstrated
that remediating this soil layer will improve the facility’s seismic response, the Board agrees that
stiffening this layer should improve the seismic response of the Nuclear Facility structure and
address project concerns about building sliding. However, a detailed assessment of the revised
foundation approach needs to be completed before approval to proceed into final design. This
assessment should quantify the impact on foundation-level seismic design ground motions and
describe how the seismic analysis model will account for the locally modified soil layer under
the structure.

The CMRR Project team's approach to seismic analysis and the general approach to
structural and seismic modeling were reviewed. The Board determined that the project lacked an
integrated approach to structural modeling. As a resull, the structural design process may not be
properly validated. Because of computationul constraints, project personnel proposed vsing
design and analytical approximations. Providing assurance that such an approach is acceptable is
esseatial, but ts complicaled by such issues as remediation of the soil layer below the foundation.
To address these issues, a dctailed structural model with a minimum number of approximations
was needed. This model could then be used to validate both the general analysis and design
approaches.



CMRR Project personnel agreed with these concerns and revised the structural design
process to include the development of a detailed structural model. A design process check is
planned o ensure that the approach used is udequate and will mee! the structural loads that resull
from a design basis earthquake. The Board agrees that this is an acceptable path forward.
CMRR Project personnel also plan to updalte the seismic soil-structure interaction analysts. It
will be necessary to ensure that the structural model(s) has adequate refinement and inputs L0
properly caplure the dynamic behaviar of the Nuclear Facility. A dctailed assessment of the
remediation of the Nuclear Facility foundation soil will also be neccssary to ensure that the soil-
structure interaction approach properly models the effects on the seismic design ground motions.

1t will be advisable for the project to continue using LANL structural personnel,
supported by a peer review panel, to provide detailed oversight of the structural seismic analysis
and design. As the Nuclear Facility design proceeds the Board will review the CMRR Project
team’s detailed assessment of the impact of the revised Nuclear Facility foundation approach.

2.1.3 Finding: Seismic Design of Active Confinement Ventilation System and Support
Systems

The CMRR Project should not proceed to final design until there is high confidence that
the necessary portions of the active confinement ventilation system can be seismically qualificd.
As discussed in Section 2.1.2.2, the structural response of the Nuclear Facility 10 vertical design
basis ground motions led project personnel 1o be concerned that the vertical accelerations were at
or above the upper limit at which some equipment could be seismically qualified, and to state
that the scismic design for some of the safety-related systerns might have to be downgraded as a
result. The Board did not agree with downgrading the seismic design of any safety-refated
cquipment and determined that inadcquate technical justification had been provided to fully
understand the equipment seismic qualification issue. Downgrading the seismic design of the
active confinement ventilation system would jeopardize the ability of the system 1o function
following a design basis earthquake, resulting in significantly larger reteases of radioactive
material.

The Bourd suggested that the CMRR Project tcam reconfirm its commitment o
seismically designing the active confinement ventilation sysiem to PC-3 seismic design
requirements. The Board also suggested near-term studices to assess the potential conservatism of
PC-3 design basis earthquake ground motions given recently published ground motion
attcnuation models, and suggesled that the CMRR Project team perform a peer revicw of the
approach to seismically qualifying safeiy-related equipment.

In response to this Finding, the CMRR Project team committed (o seismically designing
the systems and componcents of the aclive confinement ventilation system to PC-3 seismic design
requirements. An update to the seismic design ground motions for the CMRR facility was also
completed (see Section 2.1.2.2). The Board determined that the resulting reductions in PC-3
horizontal and vertical seismic design ground motions are technically supportable. These
reductions alleviate the need to downgrade any safety-related equipment.
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CMRR Project personnel had an independent evaluation of seismic equipment
qualification performed. The engineering firm that completed this evaluation has signtficant
experience with seismic equipment qualification {or nuclear facilities, including those in highly
seismic regions such as California. This independent evaluation revealed a high degree of
confidence that safely-related equipment for the Nuclear Facilily can be seismically qualified.

The Board has reviewed this independent evalualtion and agrees with the conclusion that
the uncertainty in seismic equipment qualification has been adequately addressed by prior
nuclear design experience. As the CMRR Project proceeds into final design, the devclopment of
detailed seismic qualification plans for safety-related equipment will be necessary. The Board
has closed this Finding.

2.1.4 Finding: CMRR Seismic Design

The CMRR Project should not proceed to final design until there is high confidence that
the structural capacity of the Nuclear Facility is adequate for the design basis earthquake ground
motions and that no significant unresolved design challenges exist. The Board determined that
the CMRR Project team had not adequately assessed the complex structural behavior of this
facility. The Board did not have confidence that a final design solution would be feasible
without significant structural changes during final design. This increased the likelihood of
structural damage in the event of a design basis earthquake occurring, that could lead (o
unacceptable releases of radioactive material.

The Board met with CMRR Project personnel to discuss (he structural behavior of the
Nuclear Facility and related structural modeling. Project personnel agreed with the Board's
concerns and took steps to develop an improved understanding of the complex structural
behavior of the Nuclear Facility. In addition, the CMRR Project personnel discussed the need to
modify ar replace the soil layer immedtately below the foundation of the Nuclear Facility to
prevent adverse soil response during the design basis earthquake (such as collapse under the
buildings weight and slope instability lcading to building sliding).

The Board has determined that the CMRR Project team has now developed an acceptable
understanding of the structural behavior of 1he Nuclear Facility. The Board agrees that the
project proposal to stiffen the soil layer immediately below the foundation of the Nuclear Facility
should improve the seismic response of the structure and lower setsmic loads on safety-related
equipment. This judgment is considered sufficient for CMRR certification purposes, but a
detailed assessment of the revised foundation approach needs to be completed before approval to
proceed with final design. This assessment will need to quantify the impact on foundation-level
seismic design ground motions and describe how the scismic analysis model will account for the
locally modified soil layer under the Structure.

The CMRR Project team tacked an integrated approach to structural modeling. The
structural design process was revised (o include he development of a more detailed structural
model. A design process check is planned (o ensure that the design approach is adequate. The
Board agrees that this is an acceptable path forward. To exccute the revised structural design
process, the CMRR Project team will need {o describe how the design process check will be
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pcrformed and develop acceptance criteria for the analysis models. As the Nuclear Facility
design proceeds the Board will review the CMRR Project team’s structural model and analysis.
and updated soil-structure interaction analysis. The Board has closed this Finding.

2.2 PRELIMINARY DOCUMENTED SAFETY ANALYSIS AND SAFETY
STRATEGY

2.2.1 Topic Description

The CMRR PDSA and safety strategy need to be based on: (1) a hazard ﬂnalysisS that
cxamines the complete spectrum of potential events; (2) an accident analysis” that results in
proper selectton of those structures, systems, and components which are safety-related; (3)
adequate definition of safety functions which must be performed and functional requirements
which must be mel for these safety-related structures, systems, and components; and (4) design
requirements so that these safety-related structures, systems, and components will perform as
required.

In addressing lhe adequacy of the CMRR PDSA and safety strategy, the certification
review focused on the following:

e A hazard analysis must examine the complete spectrum of potential events.
e An accident analysis must result in adequate selection of (1) safely-class controls with
acceptable mitigated consequences and (2) safety-significant controls for protection ol

facility and collocated workers.

e Safety functions, functional rcquirements, system descriptions, and system evaluation
must be adequalcly defined.

» Design requirements musi be established for safety-related structures, systems, and
components.

> A hazard aualysis resulls in a determinstion of material, sysiem, pracess, and plant characteristics that can
produce undesirable conscquences, fotlowed by the assessment of hazardous situations associated with a process or
activily. The hazards analysis examines the complete spectrum of potential accidents that could expose members of
the public, collocated workers, facility workers. and the eaviconment to hazardous materials {DOE Standasd 3009,
Preparation Guide for U.S. Department of Energy Nonreactor Nuclear Facifitics Documented Safety Analysis|.

¢ An accident analysis is a follow-on effort 1o the hazard analysis and requires documentation of the basis {or
assignmenl o a given likelihood of occurrence range in hazard analysis and performance of a formally Jocumenicd
conscquence analysis. Consequences are compared with an Evaluation Guideline (o idenlify safely-class structures,
systems, and components [ DOE Standard 3009, Freparation Guide for U.S. Department of Linergy Nonreactor
Nuelear Facilitiey Docurnented Sufety Anafyvizy,

t2
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2.2.2 Taopic Evaluation

The Board reviewed the PDSA and its supporting documents. The projcct team used the
What-if methodology to ideatify the operational hazards at the facility. Although this
methodology is not as comprehensive as a Process Hazard Analysis (PrHA), it is adequate for
this stage of design, appropriately identifying the hazards for consideration of the necessary
controls. Project personnel committed to completing a PrtHA and including its results in the next
revision of thc PDSA.

All hazards that were identified through application of the What-if methodology were
tabulated, along with the credited controls (safety-class or safety-significant) identified for
protection ol the public or workers. For the majority of the hazards, an adequate set of safety-
related or defense-in-depth controls was provided. However, the Board identificd scveral
instances in which the controls would not have been effective or were not adequately described
in the body of the PDSA. Without adequate controls, workers may not be protected.

The PDSA relies on certain functional requirements for the identified safety-related
controls, supported by performance criteria that will need to be incorporated into the design of
the controls. The PDSA did not incorporate those functional requirements thoroughly and
completely. As a result, some of the credited functions in the hazard analysis did not correlate
with the corresponding functional requirements for the safety-related controls. The Board
tdentified numerous instances of inadequate identification of functional requirements for the
safety-related control set. If not corrected this would reduce the likelihood that safety-related
structures, systems, and components would perform adequately in protecting the public and
workers.

The determination that the PDSA may pot contain an adequale set of safety-related
controls and that the st of functional requirements is incomplete resulted in the Board's Finding
Inadequate ldentification of Safety-Related Controls, Functional Requirements, and
Performance Criteria. To resolve this Finding, the Board suggested that CMRR Project
personnel take steps Lo ensure that a complete set of safciy-related controls is defined, with
correcsponding safety functions and functional requirements.

A limited set of operational accidents, external events, and natural phenomena hazards
was identified in the PDSA as design basis accidents with potential offsite consequences. These
accidents were analyzed quantitatively to determine the unmitigated consequences and identify
safety-class controls. However, the PDSA did not provide quantitative evaluation of the
unmitigated consequences to collocated workers (o support the identification of safety-significant
controls. Project personnel commiitted to performing the required dose calculations for inclusion
in the next revision of the PDSA. The Board reviewed the current version of the PDSA, the
results of the PrHA, and the updated assessment of safety-related controls to ensure that the set
of safcty-class and safety-significant controls is adequate to protect the public and workers.
Future dose calculations for collocated workers are not expected to identify facility-level safety-
significant structures, systems, and components that would have a major impact on the facility’s
future design. The Board will review future work to confirm this.
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The major accidents thal are quantitatively analyzed in the PDSA include fires; spills;
criticality eveats: and seismic events, including seismically induced fires. The primary safety-
related features of the facility are the safety-class struciural design, salety-class fire suppression
system, and safety-significant aclive continement ventilation systern. Eurly in preliminary
design, CMRR Project personnel took the position that the safety-significant active confinement
ventifation system would not need to remain operable following a design basis scismic event.
The Board did not agree with this position because of the significant consequences 1o collocated
workers. Subsequently, CMRR Project personnel committed to designing this system 10 ensure
its operability (ollowing a design basis earthquake. Given (his change, all salety-related
structures, systems, and components that are required 1o perform their functions after a design
basis carthquake have been identified.

The Board identificd deficiencies in the performance crileria for the safely-class
containers usced in the accident analysis of a spill due to an clevator drop. The performance
criteria tdentified for thesc containers to withstand this specific event did not appear to mitigalce
the consequences of or prevent the event. CMRR Project personeel commitied to reducing the
amount of material that can be transported in the elevator al any onc time to reduce the
consequences ol this event and eliminate the need for a safety-ctass control. The amount of
material will be controlled through a Specific Administrative Control” in the Technical Safety
Requircmcn[ss portion of Lhe next revision of the PDSA. The Board will review the next
revisian of the PDSA as it becomes available.

The draft PDSA did not provide for active removal of the decay heat generated by the
malerials stored in the Long-Term Storage Vault after a design basis carthquake. The Board was
concerned that the technical analysis provided by the CMRR Project team was insufficient to
support the design. A lack of heat removal capability could lead 1o overpressurization of the
stored containers and potential rupture that could disperse hazardous materials to the outside.
Extensive follow-up analyses indicated that the passive heat removal capability of the L.ong-
Term Storage Vault would limit the temperature rise of the containers 1o acceplubly low valucs
for a period of at least 100 days following a design basis earthquake, Consequently, the CMRR
Project personnel cammitted to allowing for provision of a portable and redundant cooling
system and to implementing a Technical Safety Requirement for the system, to be installed
within 30 dayx of a total loss of the main heat removal system.

! Specific Adminwtrative Controls are identified in the documented safely analysis as a control needed (o
prevent oy mitigate an accident scenario, 1hat have a safety function thal would be safety-significant or safety-class [
the function were provided by u structure, system, or component [DOE Standard 3009, Preparation Guide for U.S.
Department of Encrgy Nonreactar Nuclear Facilities Documentsed Safety Analysis).

¥ Technical Safely Requircments mean the limils, controls, 1nd related actions that cstablish the specific
parameters and ceguisite actions [or safe operation of a nuclear fucility. and include, as approprate Tor the work and
the hazards sdentified in the documented safety analysis for the facility: salety fimits, operating limits, surveillance
requirements, administaative and management controls. and use and application provisions, and design feature as
well as a bases appendix ([0 CI'R 830 Nuclear Safety Management|.
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2.2.3 Finding: Inadequate Identification of Safety-Related Controls, Functional
Requirements, and Performance Criteria

The CMRR Project should not proceed to final design until the PDSA identifies all
satety-related controls and corresponding functional requirements for those controls. The Board
suggested that the CMRR Project team submit a process plan for addressing the PDSA
deficicncics and prepare a document that would comprehensively describe all safety-class and
safety-significant controls and their support systems that envelope the events identified in the
PDSA. This document would identify the functional requirements for all safety-refated
structures, systems, and components, along with their seismic design performance categorization,
to ensure thal they can be given appropriate credit in the hazard or accident analysis.

CMRR Project personnel developed a plan for addressing the deficiencics identified by
the Board. This plan would systematically and comprehensively identify the credited controls in
the hazard analysis, including the functional requirements for those controls. The Board
reviewed this approach and found it acceptable.

The CMRR Project tcam completed the PcHA, which will be documented in the next
revision of the PDSA. CMRR Project persoanel performed the activitics to which they had
committed and completed their review of all the hazard evaluation tables provided in the PDSA,
inctuding the PrHA; identified the controls that were credited for protection of the public and
workers; correlated each control with its safety functions; identified the functional requirements
for each control consistent with the credited safety functions; and documented the resulls in a
ncw set of tables. New safety-related controls were also identified for several events of concern
to the Board. Consequently, a complete sel of safely~class and safety-significant controls was
identified that will prevent or mitigate all the hazards identified in the hazard evaluation. The
Board found this set of safety-related controls to be comprehensive and the identified functional
requirements 1o be adequate for final design of those safety-rclated controls. The Board has
closed this Finding.

As the CMRR design proceeds, the Board will review the updated PDSA for the CMRR
Project to verily that these commitments are carried through to the final design.

2.3  SAFETY-CLASS FFIRE SUPPRESSION SYSTEM
2.3.1 Topic Description

The fire suppression system has been designated as safety-class. This will be the first fice
suppression system built as safely-class at a new facility in the DOE complex. The salety-class
fire suppression system needs lo remain operable and perform its intended safely functions
following design basts accidents in order to protect the public. The establishment of appropriate
design requirements relates directly to the credited safety function of the safety-class fire
suppression system.



In addressing the safely-class fire suppression system, Lhe cerlification review focused on
the following:

e A comprehenstve set of design requirements, along with a system design
implementing those requirements, must be established.

e The PDSA must adequalely tdentify the system’s safety (unctions, functional
requirements, design parameters, and design requirements.

o The Preliminary Fire Hazard Analysis (PFHA) must be technically adequate.

e The design documents, including system design descriptions, must contain the PDSA
requirements and incorporate sound engineering principles and appropriate design
slandards (0 ensurc¢ Lhat the system will remain operable and perform its intended
function.

2.3.2 Topic Evaluation

The Board reviewed the CMRR Project’s PFHA, supporting documentation and
drawings, and the PDSA. The attributes of the safety-class design of the automatic sprinkler
systems are appropriate at this preliminary design stage. The preliminary designs meet or exceed
the draft interim guidance DOE is currently preparing in response to the Board's
Recommendation 2008-1, Safery Classification of Fire Protecction Systems. Additional
equipment details and an enhanced system design description for the fire protection sysiem are
anticipated during final design.

The PFHA is appropriate for the current preliminary stage of project design. Appropriate
design standards have been referenced and are adequaltely applied in the design documents.
Preliminary hydraulic calculations supporting the sizing of the fire waler tanks, the (irc pumnps,
and the larger distribution piping are technically defensible.

The PFHA identifies a set of safety-relaled fire protection structures, systems, and
components, as well as defense-in-depth safety controls. These systems will provide the
preventive and mitigative functions necessary to limil exposure of the public and collocated
workers to radioactive and other hazardous matenals.

The PFHA evaluates the ongoing design of several fire protection features, including the
Material Transfer System Tunnel, which passes through rated fire walls; the glovebox heat
detectors; the dry chemical fue suppression system for atmospheric gloveboxes; alternative fire
suppression systems for atmospheric gloveboxes and hoods; smoke control and cxhaust systems;
and the safety-class fire sprinkler system. These evaluations are all lechnically defensible for
this stage ol design.

The final design of all safety-refated firc protection design fealures will be evaluated by a

panel of fire protection subject matter experts, including the design engincers, project
consultants, and site contractors. The currently defined panel has appropriate experiise and

2-12



resources. The Board will caatinue to follow the pecr review and evaluations of design detatls as
they are developed.

The Board identified a number of inconststencies between the PFHA and the PDSA:
some controls identificd in the PFHA as safcty-related were nol addressed in the PDSA; events
analyzed in one document as credible were dismissed in the other; and the PDSA relied on
questionable, unsubstantiated computer fire models, while the PFHA uscd 2 more deterministic
approach, NNSA acknowledged thesc inconsistencics and stated that their resolution will be
documented in the next revisions of the PFIHA and PDSA. This response is acceptable.

The Board concludes that the preliminary design of the safety-class fire suppression
system incorporates sound engineering principles and appropriate design standards. The PFHA
is adequate for this stage of the design effort. The Board will monitor the development of the
safety-class firc suppression system Lo veri(y the implementation of the specified atiributes and
standards into the final design. The final design of the safety-class fire suppression sysiem must
demonstrate that this system will remain operable and perform its intended safety functions
during normal and abnormal environmental and design basis events in order to protect the public,
and workers.

24 SAFLETY-SIGNIFICANT ACTIVE VENTILATION SYSTEM
2.4.1 Topic Description

The safety-significant active ventilation system needs to remain operable and pertorm its
intended safety functions following design basis accidents, including ear(hquakes. The
cstablishment of appropriate design requirements relates directly to the credited safely function
al the safety-significant active ven{ilation system.

In addressing the safety-signilicant active ventilation system, the certi(ication review
focused on the following:

o A comprehensive set of design requirements for the safcty-significant ventilation
systemn, along with a system design implementing those requircments, must be
cstablished.

e The PDSA must adequately identify the system’s safely functions, functional
requirements, design paramelers, and design rcquirements.

¢ The design documents, tncluding system design descriptions, must contain the PDSA
requirements and incorporate sound enginecring principles (o ¢nsure that the system
will remain operable and perform its intended function.
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2.4.2 Topic Evaluation

The Board reviewed the safety-significant active ventilation system to verify that the
safety controls in the PDSA were appropriately identified and (o ensurc Lhat the system’s safety
functions and functional requirements were reflected in the design.

Early in preliminary design, CMRR Project personnel took Lhe posilion that the active
ventilation system did not need to remain operable following a design basis earthquake. The
project was relying on passive confinement (0 mitigate a release of radioactive material due to a
design basis earthquake. The Board did not agree that this reliance on passive confinement after
a design basis earthquake was adequate to protect collocated workers. Subsequently, CMRR
Project personnel committed to designing the safety-significant active ventilation system so as to
ensure 1ls operability following a design basis earthquake. The project’s safety strategy was
developed to be consistent with this approach.

The Board's review of the CMRR safety strategy revealed that CMRR Project personnel
were concerned about the magnilude of the in-structure seismic design ground motions within
the CMRR Nuclear Facility. This concern pertained to the project’s ability to seismically qualify
safety-related systems and components that perform an active safety function. As discussed in
Sections 2.1.2.2 and 2.1.4, the structural response of the Nuclear Facility to vertical design basis
ground motions led 1o the concern that vertical accelerations are at or above the upper limit of
those for which rotating equipment can be cconomically seismically qualified.

The Board’s review of the PDSA revealed that the ventilation system provides both
passive and active safety-significant functions. The passive funclion is to maintain the facility
contamination boundary with qualified duct work, high efficicncy particulate air (HEPA) filters,
and bubble tight dampers on the air intake plenums. The active safety function is to maintain
pressure differenfials between ventilation zones and ensure that air is exhausted from the facility
through credited HEPA filters during normal operations and foliowing design basis accidents.
The majority of the safety functions and [unctional requircments were adequalely developed.

The Board's review of the incorporation of the PDSA requirements into the design
included a review of the system design descriptions, process flow diagrams, process and
instrumentation diagrams and the preliminary system balance and sizing calculations. While
many of the PDSA requirements were reflected in the system design descriptions, they were not
always appropnately designated as safety-related. CMRR Project personnel have agreed to
revise the system design descriptions to be consistent with the PDSA requirements.

The Board reviewed the process flow diagrams and process and instrumentation diagrams
for the Nuclear Facility's ventilation systems with a safety function. The system boundaries for
the Security Category 1 portion of the Nuclear Facility adequately identificd the safety
boundaries of the systems. The piping drawings will need to be updated to clearly define those
portions of the system thal are safety-related. The Board’s review of the system design
descriptions for the ventilation sysiem and facility design criteria revealed that the appropriate
DOE directives and consensus standards had been incorporated into the design requirements.
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The Board reviewed flow balance and pressure deop calculations for the Nuclear
Facility’s ventilation systems. The models adequately evaluate flow batance and pressure drop
for the facility in both normai operation and reduced-ftow modes. The Board concludes that the
preliminary design for the safety-significant active ventilation system is sufficiently mature to
procecd to final design.

2.5 SAFETY-CLASS CONTAINER DESIGN
2.5.1 Toapic Description

The current safely strategy for the Nuclear Facility relies on container design to prevent
the release of large fractions of the material-at-nisk. Containers that will be used in the Long-
Term Storage Vault have been designated as safety-class; other containers used for protecting
matenial-at-risk have been designated as safety-significant. These safely-class containers need to
remain operable and perform their intended safety functions following design basis accidents.
Definitive design requirements and expectations for both types of containers had not been
established. In the Long-Term Storage Vaull, thermal design requirements for a given geometry
and specifications for spacing constraints have not been established.

In addressing the safety-class containers, the certificalion review focused on the
following:

« The PDSA must appropriately specify containers as hazard controls following design
basis accidents.

» The PDSA safety functions and funclional requirements for safety-class containers
must be adequately defined. The functional requirements must be bounded by the
environmental limitations established in DOE standards.

2.5.2 Topic Evaluation

The Board reviewed the CMRR Project’s functional requirements for the safety-class.
Long-Term Storage Vault containers as described in the CMRR PDSA. The PDSA specified a
functional requirement that the containers must prevent the release of material given a loss-of-
cooling accident. CMRR Project personnel analyzed the vault environment assuming a loss of
cooling to quantify the maximum temperature to which the safety-class containers would be
exposed. The Board’s review revealed that the thermal environment of the vault was not
adequalely defined. It was unclear whether additional safcty-class controls to mitigate the
consequences of a loss-of-cooling accident were needed. It was possible that safety-related
cooling of the Long-Term Siorage Vault would be necessary—a significant design change.

The Board idenlified concerns regarding the validity of the heat transfer model used to
assess the thermal environment of the vault, The primary concern was related to the approach
used for determining the maximum temperatures of the containers in a single storage cell. The
model was developed in a two-dimensional coordinate system with the origin at one side of the
cell. The actual physical situation should be represented by a three-dimensional cylindrical
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coordinate system with the axis of symmetry located at the centerline of the can. Ta account for
the heat generation from a three-dimensional source in a two-dimensional coordinale system
model. CMRR Project personnel scaled the heat generation rate of the two-dimensional model by
matching concrete temperatures to those from a full three-dimensional model. No technical
justification for this scaling was provided.

To address the Board's concems, the CMRR Project team took the following actions 10
update the asscssment of the thermal environment of the vault given a loss of cooling:

}. Performcd a storage container temperature evaluation 1o determine the maximum
surface temperatures of the storage contatners during a loss-of-cooling event.

2. Performed a concrete structure temperature evaluation to determine an cffective
maximum {emperature for the concrete structure during a loss-of-cooling event and
evaluate the acceptability of that temperature with regard (o concrete strength.

3. Performed a vault room bulk airspace lemperature evaluation (o determine the
maximurn bulk temperature expericnced by equipment or compaonents in the vault
rooms above the storage matrix.

The Board revicwed subsequent preliminary design calculations performed to address the
thermal epvironment of the Long-Term Storage Vault. These calculations demonstrated Lhal
containers designed to DOE Standard 3013-2004, Stabilization, Packaging, and Storage of
Plutonium-Bearing Materials, would adequately resist the thermal conditions of the vault. This
provides assurance that CMRR has containers that will not fail during a loss-of-cooling event.
The calculations also show that typical equipment and components can be designed for the
ambien( lemperature of the vault.

The CMRR Project team will formally revise its vault heat transfer calculations to
incorporate these results of the preliminary calculations. The Board will review the revised
calculations as they become available. The CMRR Project has yet to develop a system design
description for the Long-Term Storage Vault containers. Project personnel agreed to add the
functional requirements for the vaul('s containers to specify compliance with an approved DOE
standard for long-tcrm storage of special nuclear materials (similar to DOE Standard 3013-
2004). The ambient conditions of the vault will need to be spccified as functional requirements
consistent with the thermal conditions.

‘The Board concludes that there is now sufficient understanding of the thermal
environment of the Long-Term Storage Vault 10 support not having safety-related forced
cooling. The Board will continue to review the final design of the Long-Term Storage Vault and
safety-related containcr design (o verify implementation of the stated requirements and desigu
approaches.
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2.6 SAFETY-SIGNIFICANT ELECTRICAL DISTRIBUTION SYSTEM
2.6.1 Topic Description

The safety-significant electrical distribution sysiem (EDS) supports the safcty-significant
actjive ventilation system and must remain operable and perform its intended safety functions
following design basis accidents. The establishment of appropriate design requirements relates
directly to the reliable performance of the credited safety function of the safety-significanl EDS.

In addressing the safety-significant EDS, the certification review [ocused on the
following:

e A comprehensive set of design requirements for the safety-significant EDS, along with
a4 system design implementing those requircments, must be cstablished.

e The PDSA must adequalely identify the system’s safety functions, functional
requirements, design parameters, and design requirements.

o The design documents, including system destgn descriptions, must contasn the PDSA
requirements and incorporate sound engineering principles to ensure that the systcm
will remain operable and perform its intended function.

2.6.2 Topic Evaluation

The safety-significant EDS provides a source of backup power upon loss of nonnal
power for critical systems and components such as the active confinement ventilation system.
The safety-significant EDS include diesel generators to provide backup power for these critical
systems and components. The Board reviewed the latest one-line drawings for the EDS and
concluded that the sizing for the safety-significant diesel generators is adequate [or Lransient
conditions, such as starting all the required loads using a load sequencer. The Board noted that
these diesel gencrators will be scismically qualified and designed.

The EDS is currently configured so that the safety-significant switchgear can provide
backup power to non-safcly swilchgear. Supplying power to non-safety loads from the safety-
significant switchgear is not desirable because doing so can degrade the reliability of the safety-
significant EDS. CMRR Project pessonnel agreed to delete the connection between Lhe safety-
significant and non-safety switchgears.

The salety-significant uninterruptible power supply (UPS) system provides reliable,
conditioned, and limited-capacity uninterrupted alternating-current electrical power. The UPS
system powers the sensitive electronic equipment, contro) equipment, egress lighting,
communications, and other devices that would need power during a loss of offsite power. The
UPS also provides uninterruptible power (o the fire detection system, the facthily mapagemenl
system, the public address system, the criticality alarm system, and other specified critical safcty
systems or components. The CMRR Project will seismically qualify and support the UPS.



The Board's review of the safety-significant EDS revealed that it will mect all relevant
codes and standards afler design modifications that the CMRR Project tcam has agrecd to make
(related to deleting the connection between the safety-related and non-safely switchgears) have
been made. Preliminary design documents incorporate sound engineering principles und
appropriate design standards to ensure that the system will remain operable and perform its
intended safety function.

The final design of the safety-significant EDS should demonstrate that this system will
remain operable and perform its intended safety function during normal and abnormal
environmental and design basis events. The Board will continue to review the final design of the
EDS to verify implementation of the stated requirements.

2.7  DESIGN CONTROL PROCESS
2.7.1 Topic Description

Following the Board's certification of CMRR, it will be important that the integration ol
safety into the design (designation of safely systems, safety {unctions, and {unctional
requirements and incorporation of these requirements into the system’s design) be appropriately
maintained throughout the remainder of the design process. Any changes in the established
safety strategy will need to be justificd and approved at the appropriate project levels. The salety
strategy will be maintained through implementation of a design control process.

In addressing the destgn control process, the certification review focused on the
following;:

o Thc CMRR Project must establish and maintain an integrated design from a safety
standpotint.

e Project plans and mechanisms to confrol changes must be established.
e The PDSA and system design descriptions must be consistent.
2.7.2 Topic Evaluation

The Board's CMRR certification review focused on two aspects of the design control
process (including change control): (1) whether project procedures and mechanisms properly
establish design control, and (2) whether there is evidence that project design control procedures
and mechanisms lave properly linked requirements from the PDSA 10 the system design
descriptions.

The salety strategy established in the PDSA depends on maintaining control of safety
functions, funclional requirements, and design criteria through a design control process. The
Board reviewed the CMRR Program Requirements Document (PRD), System Engincering
Management Plan (SEMP), and Configuration Management Plan (CMP) Lo determine whether
this control hus been adequalely established.
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The CMRR PRD requires that the project develop a SEMP. The SEMP needs (0
establish a hierarchy of technical documents that demonstrates how requirements flow down and
explain how requirements are allocated to structures, systems, and components. The Board’s
review of the SEMP indicaled that the systems engineering process did not include information
from the PDSA. As a result, the flowdown of information from the PDSA to (he systemn design
descriptions risked being faulty. This in turn could have resulted in incomplete or inadequate
design of safety-related systems, or worse, lack of required safety-related systems.

The Board reviewed the CMP for CMRR to understand the project’s approach to design
control. The CMRR Project team uses a database to csiablish relationships among functions,
requirements, and systems. The CMP indicates that requirements {rom the PDSA nced to be
incorporated explicitly into the CMRR database. Based on the Board’s review, the design
control process did not establish appropriate change control of the PDSA salety envclope—
specifically, change control of safety-relafed structures, sysiems, and components and their
safety functions and functional requirements.

The Board’s review revealed that the CMRR Project tcam had not developed a
requirements approach that formally integrated the safety envelope established by the PDSA into
the system design descriptions. The SEMP was out of date and did not fulfill the requirements in
the PRD. This led to the Board’s Finding Documenting and Maintaining Preliminary
Documented Safety Analysis Safety-Related Functions and Requirements. Resolution of this
Finding required that the projeci recognize deficiencies in the SEMP and CMP, and take steps to
establish appropriate procedures and mechanisms to establish and maintgin design control.

The Board reviewed the PDSA and several system design descriptions to determine
whether safety functions and functional requirements were properly linked between the two scts
of documents. This review revealed that:

o The safety functions and functional requirements tn the system design descrtptions are
not consistent with the corresponding information tn the PDSA and do not include
references back to the PDSA.

* In some cases, functional requirements in the PDSA are 1dentified as safety functions
in the system design descriptions.

« Some key functional requirements and performance criteria in the PDSA were not
included in the system design descriptions.

The Board’s review reveasled that the CMRR Project leam bad not developed a
requirements approach that formally integrated the safety envelope established by the PDSA into
the system design descriptions. This led to the Board's Finding Sysiem Design Descriptions Do
Not Incorporate Preliminary Documented Safety Analysis Requirements Adequaiely.



2.73 Finding: Documenting and Maintaining Preliminary Documented Safety Analysis
Safety-Related Functions and Requirements

The CMRR Project should not proceed to final design without a design control process
that formally inlegrates the safcly envelope into the design. The Board suggested that the CMRR
Project team commit to revistng the SEMP, CMP, and system design descriptions to explicitly
incorporate requirements from the PDSA.

CMRR Project personncl committed to developing a design conlrol process that (ormatly
establishes change control for safety-rclated structures, systems, and components and their safety
functions and functional requirements. They commitied to revising the SEMP, CMP, and system
design descriptions to explicitly incorporate the requiremnents in the PDSA, agreed that the safety
functions and functional requirements should be explicitly listed in the appropriate system design
descriptions, and provided a detailed schedule for the completion of these activities. The Board
has reviewed this schedule and found it acceptable.

The Board reviewed procedures and plans writlen to specify a formal design control
process related (o establishing a techaical baseline and controltling changes to that baseline. The
procedurcs and plans being puf in place will adequately establish a design control process (or
CMRR. The Board will verify that the actions commilted to are implemented. The Board has
closed this Finding.

2.7.4 Finding: System Design Descriptions Do Not Incorporate Preliminary Documented
Safety Analysis Requirements Adequately

The CMRR Project should not proceed to final design untii there ts explicit flowdown of
rcquirements from the PDSA to system design descriptions. The system design description is the
central coordinating link among the engineering design documents, the safety basis (PDSA), and
implementing procedures. During design, the system design description seeves as the vehicle for
collecting and conveying (he system requirements and their bases. The CMRR Project system
design descriptions need to be revised to incorporate the safety functions and functional
requirements in the PDSA. The Board suggested that CMRR Project personnel submit a plan for
revising Lhe system design descriptions to ensure consistency with the PDSA, including a
schedule for such revisions. This action should cnsure that the sysiem design descriptions serve
their function of aiding the complete and efficient incorporation of the PDSA requirements into
the final design. Revisions to the system design descriptions should be complete prior to final
design.

The CMRR Project team has taken steps to ensure that requirements established in the
PDSA arc properly linked to the system design descriptions. CMRR Project personnel have
committed to revising the system design descriptions before the project proceeds to final design.
The Board will review the revised system design descriptions as they become available. The
Board has closed this Finding.

As the CMRR design proceeds, the Board will review the CMRR Project’s revised
SEMP, CMP, and updated system design descriptions.
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3. EVALUATION OF NNSA'S TECHNICAL INDEPENDENT PROJECT REVIEW

NNSA conducted a T-IPR of the CMRR Nuclear Facility from January 27 through
February 4, 2009. The review was conducted by NNSA’s Office of Project Management and
Systems Support. As documented in the Board’s Quarterly Reports to Congress on the Status of
Significant Unresolved Issues with DOE's Design and Construction Projects, the Board has
evaluated the adequacy of NNSA's T-IPR for CMRR.

NNSA’s T-1PR for CMRR was conducted following the direction of NNSA Policy Letter
BOP-50.003, Establishment of a NNSA Independent Project Review Policy. A CMRR T-1PR
Review Plan was prepared. It included 18 Criteria and Review Approach Documents (CRADs)
establishing the review objective and criteria for each of the review topics. The CMRR CRADs
represent a significant improvement over past nuclear facility T-IPRs. This improvement was
the direct result of the involvement of NNSA’s Chicf of Defense Nuclear Safcly. In general, the
CMRR T-IPR did not identify new nuclear safety review issues. The CMRR T-1PR did
document several significant concerns:

e [ncomplete seismic structural design
¢ Incomplete seismic qualification of mechanical equipment

e [nadequatc conlainer safcty functions, functtonal requirements, and performance
criteria

e Incomplete resolution of the Los Alamos Site Office’s (LASO’s) comments on the
PDSA

e Inadequate implementation of the configuration management program

« An ineffective risk and opportunily management §ystem

The Board's siaff attended the CMRR T-IPR closeout briefing, which summarized these
significant concerns.

NNSA’s T-IPR review process requires that significant concerns be addressed in
Corrective Actions Plans; thus it was important that signtficant concerns be properly identified.
Based on a review of the Final Report of the CMRR T-IPR, a number of review items nol
identified as significant concerns should have been identified as such. For example, the
inconsistency between the PDSA and the system design descriptions was identified as an
observation, and inadequacy in tutegrating safety into the design as part of the SEMP was
identified as a significant opportunity. This weakness was alleviated in part by the project’s
establishment ol corrective actions for all significant concems, opportunities, recommendations,
and observations.



While the CMRR T-TPR was technically adequate, the Board identified the following
areas for improvement:

¢ The review plan for the CMRR T-IPR was improved over earlier TIPR s in termi$ of
the CRADs. However, inconsistencies among the CRADs (lopic 1o topic) still remain
and should be addressed in future T-[PRs.

e The Final Report of the CMRR T-IPR treats review items inconsistently; a number of
review items not identificd as significant concerns should have been identified as such.
While the Corrective Action Plan addresses all review items in the final report, these
items may not he explicitly checked by NNSA's Office of Project Management and
Systems Support before the linal design proceeds.

= NNSA's Independent Project Review Policy needs to be strengthened to explicitly
require the use of review plans for all nuclear facitity T-IPRs. The policy should state
that review plans must include the identification and use of CRADs tailored to the
specific project design stage being reviewed.

e The exccution of NNSA's T-1PRs could be improved by the development of a
consistent approach to the use of CRADs. This consistency should be documented in
appropriate NNSA procedures.

e NNSA nceds to improve the way in which T-1PR review items are defined and
documented to ensure that all significant concerns are properly identified dunng future
revicws.

The Board believes that NNSA s addressing these areas for improvement will reduce Lhe

nurober of newly-identified safety issues that surface and must be corrected during final destgn
and construction. The Board will review NNSA's actions to improve its T-IPRs.
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4. EVALUATION OF NNSA’S PRELIMINARY DOCUMENTED SAFFETY
ANALYSIS REVIEW AND PRELIMINARY SAFETY VALIDATION REPORT

LASO completed a technical review of the CMRR PDSA. The Board followed the
review process from the development of the review plan, to the generation of several rounds of
review comments, to the development of the Preliminary Safety Validation Report (PSVR). The
Board's staff attended a number of CMRR monthly meetings addressing the development of the
CMRR PDSA. A review of LASO's PDSA comments demonstrates that LASO performed a
detailed and comprehensive review of the CMRR PDSA. LASQO's PSVR provides NNSA
approval of the CMRR PDSA wilh Conditions of Approval (COAs). The PSVR requires Lhat
these COAs be resolved and corrected to the satisfaction of NNSA before the CMRR Project
enters the final design phase.

LASO’s PSVR includes ninc COAs thar must be resolved before NNSA authorizes
proceeding to final design. Several of the COAs are consistent with the Board's Findings.
LASQO’s review comments on earlier versions of the draft PDSA identified similar issues,
indicating that NNSA’s approach to ensuring that comments on a draft PDSA are adequately
resolved needs to be improved. NNSA and LASO must take steps to ensure that issues raiscd do
not remain open, particularly any review issues that can intpact the design of safety-related
syslems.

4






S. CMRR CERTIFICATION REVIEW CONCLUSIONS

Section 3112 of the Duncan Hunter National Defense Authorization Act for Fiscal Year
2009, directs the Board to submit a certification concerning the CMRR Facility at LANL in New
Mexico. The legislation requires the Board (o certily that concerns raised by the Board regarding
the design of CMRR have been resolved by NNSA.

In determining the scope of the CMRR certification review, the Board considered the
current project design phasc—the end of preliminary design. The Board identified seven topic
areas for the certification review, which werc the five open Board concerns tdentified in its
quarterly reports to Congress plus two addittonal areas the Board considered important for the
CMRR design process. The seven topic areas were:

Site Characterization and Seismic Design

Preliminary Documented Safety Analysis and Safety Strategy
Safety-Class Fire Suppression System

Safety-Signtficaat Active Ventilation System

Safety-Class Container Design

Safety-Significant Electrical Distribution System

Design Control Process

NAn AL =

The Board developed a systematic approach (o completing the CMRR certification
review. As the CMRR certification topics were reviewed, the Board identified concerns with
NNSA's resolution of the topics. Those concerns Lhat needed to be resolved prior to CMRR
certification were classified as Findings and were transmitted to NNSA. The Board identified
the specific concerns and the technical basis for the concerns and suggested resolution and path
forward. The CMRR certification review resulted in the following Findings.

o CMRR Seismic Design
o Seismic Design of Active Confinement Ventilation System and Support Systems

o Inadequate Identification of Sufety-Related Controls, Functional Requirements, and
Performance Criteria

s Documenting and Matntaining Preliminary Documenied Safety Analysis Safety-
Related Functions and Requirements

e System Design Descriptions Do Not Incorporate Preliminary Documented Safety
Analysis Requirements Adeguately

NNSA provided a response to each Finding. The Board seviewed each response and met
with NNSA 10 reach agrecment on how cach Finding would be resolved. Each of the seven
topics and associated Findings are discussed in detail in Section 2 of this reporl. Appendix A
provides a chronology of the Findings Form transmittals and the final Findings Form sent from
the Board to NNSA. Based on NNSA's responses and commitments, each of the Findings was
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closed. As part of this process NNSA has revised or agreed 1o revise the CMRR preliminary
design, design requirements, and design processes {0 address these concerns as more fully
described in this certification report. NNSA has also committed to implement detailed designs
during final design consistent with the specific design requircments agreed to as part of this
certificalion process.

The Board’s certitication relies upon the future full implementation of these final design
commitments by NNSA. The Board will continue to review Lhe design progression for
implementation by NNSA consistent with these commitments. The Board will reopen issues if
commitments, as described in this certification geport, are nol properly met during final design.

Relying upon NNSA's full implementation of commitinents made by NNSA concerning
safety-related processes, structures, systems, and components, as described in this certification
reporl, with regard to: (1) preliminary design including design requiremeants and design
processes, and (2) final design including development of design requirements into final design
elements, the Board certifies that its concerns regarding the design of the CMRR have been
resolved.

4
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APPENDIX A - DNFSB Findings and NNSA Response

Listed below is a chronology of the correspondences between the Board and NNSA
related to each of the CMRR Findings. This is followed by a copy of the final letter from lhe
Board’s staff closing each Finding along with the final Findings Form.

Finding ~ Site Characterization und Seismic Design: CMRR Seismic Design Issues

Transmitted from DNFSB to NNSA - January 16, 2009
Initial Response from NNSA to DNIFSB — March 3, 2009
Final Response from NNSA to DNFSB — August 14, 2009
DNFESB Closure to NNSA — August 26, 2009

Finding - Safety-Significant Active Ventilation System: Seismic Design of Active Confinement
Venrilation System and Support Systems

Transmitted from DNFSB to NNSA - January 16, 20()9
[nitial Responsc from NNSA to DNISB — March 3, 2009
Final Response from NNSA to DNFSB — August 14, 2009
DNTISB Closure to NNSA — August 26, 2009

Finding — Design Control: Documenting and Maintaining Preliminary Documented Safety
Analysis Safety-Related Functions and Requirements

Transmitted from DNFSB to NNSA - March 4, 2009
Response from NNSA 10 DNESB ~ April 21, 2009
DNFSB Closure to NNSA - July 10, 2009

Finding - Preliminary Documented Safety Analysis and Safety Strategy: Inadequate
Identification of Safety-Related Controls, Functional Requirements, and Performance Critcria

Transmitted from DNFSB to NNSA - March 16, 2009
Initial Response from NNSA 1o DNFSB - April 21, 2069
Final Response from NNSA to DNFSB — August 14, 2009
DNFSB Closure to NNSA — August 26, 2009

Finding — Design Control: System Design Descriptions Do Not Incorporate Preliminary
Documented Safety Analysis Requirements Adequately

Transmitted from DNFSB to NNSA - March 30, 2009
Response from NNSA to DNFSB — April 21, 2009
DNISB Closure to NNSA —July 10, 2009
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Crecnld L. Talbor, Jr.

Assistant Depuly Adminisecator fog
Nuctenr Safely and Qperatious

Natioaul Nuclear Security Administranioa

1000 (ndependence Aveauc. SW

Washinglon, DC 20585-0701L

Dear Mr. Talbor:

Pursuant o the certification mandate pravided in Section 3112 ol the Duncan Hunter Naiional
Delense Authorization Act for Fiscal Year 2009, the Defense Nuclear Facilities Sifety Board's (Board)
staff reaponsibic for certificalion activities has reviewed design data for the Chomlistry and Mctallurgy
Rexcarch Replacement (CMRR) Project provided (s date by the Nitional Nuclear Security Administration
(NNSA), The Boadd™s sitaff is facusing its review on Wpics previously raised regarding the nuclear safety
strategy tor CMRR, the Prelimimy Documenied Safety Anzlysis, and design of safety-cliss and salety-
significant systems. Those topics wece provided electminically (0 NNSA on November 20, 2008. The
stff hns documenied specific technical issues on a Findings Farm. For purposes of the centification
cevicw, the staff considers a Finding a design topic related 1o an issue raised by the statf regarding thc
CMRR design that has not besn adequately resalved and that could preclude certification by the Board.

Finding 1. Site Characlerization and Scismic Design—CMRR Seismic Design [8sags, was
Lansmilted (o your office on January 16, 2009, NNSA provided an initial respouse ta Finding 1 on
March 3, 2009, nad a finul response an August 14, 2009, The Board™s stafT has evaleated the NNSA final
rexponse and has determined that Finding | can be vonsidesed closed. Enclosed is the completed Findiog
Form that includes the Board's Final Resolution (o Finding (. Should you have any questioos regarding
Thay maater, please contact me at (2002) 694-7128

Sincescly.

Roy & Kasdorf
Nucleat Facility NDesign nod
Intrastruciwre Group Lead

Enclosuca

¢ Mr. Mike Thompson
Mr. James MceConnell
Mr. Patcick Rlipads
Mr. Herman LeDoux
Mr. Murk B. Whitker, Jr.
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Board Findings
Chermistry and Metallurgy Research Replacement Facility: Congressional Certification Review

Toplc: Site Characteriration and Selsmic Design

Finding Title: CMRAR Seismic Design issues

Finding: The CMAR project should not proceed into finat design until there is Migh confldence that the CMRR structural capacity is adequate
for the PC-3 sefsmic design ground motions and that there are no significant unresolved design thallenges. Structural stiffening
recommendations were documented in January 2008 and used 10 revise the (MRR structural configuration. The general arrangement
drawings (9/29/2008 revistons) and the structural drawings (12/01/08 revisions) indicate agditionai structural changes. The stru¢tyral
behavlor must be understood from both a response and design perspective; examples of structural deslgn chaltenges follow:

(1) The Mezzanine floor has extensive openings, which makes It difficuit to adequately transfer forces to walls, especially in the out-of-
plane direction of the Wall along Column Line § {betwzen the Basement and Laboratory levels}. A detailed understanding of lateral
load transfer from the Mezzanine Floor to the adjeining levels Is needed to ensure that deslgn problems will not occur.

{2} 1t is not clear how the connections between the faboratory olumns and the interstitial walls can be designed for seismic forces.

Developlng appropriate structural modets for both the Fixed flase and Soil-Structure Interaction (S51) analyses IS {mportant 16 understanding
the seismic behavior of the CMRR fadity. it is not clear 1o what level of rigor design control has been implemented between the three design
entities [LANL, Sargent & Lundy, and Simpson, Gumpertz, & Heger). The S8} analysls must demonstrate:

{1) That the soll mode! appropriately models the ground mationt and results in realistic ground motions at the foundation level and
free field away from the structure.

(2) That the time history relative displacement motions in both NS and EW directions at each level of the CMRR structure {Roof,
Interstitial, Laboratory, Mezzanine, and Basement) do not indicate complex structural behavior, The §51 analysis should include the
appropriate aurmber of column fine intersection nades 10 assess this behavier.

13) How the resuits (forces and refative displacements) from the 3-D 551 analysls will be transferred to the 2-0 structural design model,

In summary, given the recent changes to the CMRR structural conflguration, sufficient design information must be provided to have high
confidence that 3 fina! design sohution wiil be feaslble without significant structural changes during final design.

Basls for Finding: DOE O 420.1B {1v) (1) Facility SSCs must be deslgned, coastructed, and operated to withstand NPH, and (2) The design and
construction of new facllities and S5Cs must address {a) potential damage to ang failure of 55Cs resulting from both girect and indirect NPH i

events, and {b) common cause/effect and interactions resulting from fadures of other S5Cs, '
1




v

Suggested Resolution or Path Forward: NNSA should provide the following information:

(1) Structural drawings that clearly identify all load carrying structural elements and their dimensiens without ambiguity, particularly slab
thicknesses;

(2) A detailed tareral load transfer model for the Mezzanlne floor that Includes ali walls up to the tabocatory floor and down to the basement
floor. This model should address potential large retative displacements that could develop from higher dynamic modes;

{3) Examples of 2-D strip models for design of NS and EW slab strips Interior 1o the sttuclure, These strips should include appropriate
foundation calculations based on CMRR geotechnical data. Documentation of these examples should include discussion of what loads and
relative displacements would be applied;

{4) A discussion of how the out-of-glane and in-plane forces/displacements would be used in the design of the Wall aloag CL 9. Show
preliminary design calculations for thls wall;

{S] A discusslon of how lateral ioads on the stab between {1 11 and 12 3t the Merzanine floor leve! are transferred. Show preliminary design
calculations for this slab; |

{6} Provide preftminary design detalls for the NS wallsin the Interstitial fevel, the columns In the Laboratory level, and their connections;

{7} Provide a dlscussion of haw the S8 soil moedel appeop-iately models the ground mations given the sloping site conditlons with the South !
face of the bullding embedded less than the other sides. Demonstrate that the ground motions are realistic at the foundation ievel and at
the free fietd away from the structure.

{8) Provide a discussion of how forces/displacements from the 3D $5i analysis will be transferred to and designed for in the CMAR 2-D
structural design,

(9] Provide a discussion of how the 85 model will address in-structure relative displacement concerns,

{10} Devalop and execute 2 Fixed Base model of the latlest CMRR structural conflguration to ensure that gverall static and dynamic behavior is
understood.

NNSA Response: An inftial NNSA response was provided on March 3, 2009, and a final response was provided on August 14, 2009, The final
NNSA response attaches z letter from the Los Alamos Site Office providing supplemental responses from the CMRR Project to each of the

Board’s issues identifled in the gath forward. Technical information provided by the CMBR Project was forwarded electranically to the Board
separately.




DNFSB Anai Resolution: The CMRR project used the current structural modet to perform an assessment of tha buliding response.
The purpose of this study was to determine if the structure would have acceptable seiomic performance. This effort resulted in 3 CMRR
Structural Behavior Report  Based on the observed bullding dynamic behavior, the CMRR project is adjusting thelr structural and seismic
destgn plans zccerdingly.

The CMRR project distussed the need for modifying the soil layer immediately balow the CMRR foundation o prevent adverse soll response
[such as eollapse under bearing and building sHiding). The general concept is 1o either replace or modify this layer to improve foundations
conditions. At the present time, it has not been demonstrated that remediating this soll layer will improve facllity selsmic response. A
detailed assessmant of the revised foundation approach needs to be completed prior 1o final design approval. The detalled assessment
should describe how the seismic analysis model will properly reflect the physical condition of the locally modified seil layer under the
structere.

The CMRR projact revised thelr Structural Design Criteria and Structural Design Plan. Revisions 1o these docyments have addressed several
concerns raised by both the 8oard’s staff and the CMRR project peer reviewers, These docurnents better describe the approach to CMRR
design and seismrc anatysis. The CMRR project revised their Seismic Analysis Ptan. The Seismic Analysis Plan outlines the approach 10 setsmic
analysis and discusses the general approach to structural and seismic modeling. The Seismic Analysis Plan 1s intended to provide the basss for
a seismic analysls 1o capture global dynamic resppnse of the CMRR structure

The Board’s staff met with CWRR Project personnel to discuss the structeal behavior and modeling. Project personnel agreed with the
Board's concerns and took steps to develop an improved understanding of the complex structural behavior of CMAR. The Board's staff has
deterrnined that the CMRR Project has developed an acceptable understanding of the structural behavior of CMRR by revising the struciural
design process to include the development of a detalled structural model. The Board's staff also agrees that stiffening the soil layer
Immediately below the CMRR foundation should improve the seismic response of the CMRR structure.

Finding #1 is considered closed.

=
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ONFSB: /él g —% 9./25/07 I NNSA:  NNSA Response Signed by Gersld L Talbot, Jr.,
Date

¥
Rogl(asdorf NA-17  Date: August 14, 2009 »
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Audgust 26, 2009

Gierald L. Talbot, Jr.

Assistant Deputy Administratoe for
Nucteut Safety and Operations

National Nuclear Secutily Administtaion

100 [ndependence Avenug, SW

Washington, DC 205850701

[ear Mr. Talbot:

Pursuant (o the certification mundnie pravided n Sechion 3112 of the Duncan Huater National
Defense Aothorimtion Act far Fiscal Year 2009, the Delense Nuclear Facilities Safery Board™s (Roard)
slall responsible Tor cenification activities has reviewed design data fur the Chemisirg and Metatlurgy
Research Replacement (CMRR) Project provided to date by the National Nuclear Securily Admimstration
(NNSA), I'lie Board’s staff is focusing its review on topics previously raised regarding the nuclear safels
steategy for CMRR, the Prehiminary Documenied Safety Amalysiy, wod the design of satety <class and
salely-sigmiicant systems. Those topics were provided electronically 10 NNSA ga Noveinber 20, 2008,
The swatfl hns documented specific techneal issaes on o Findings Form. For pueposes of the cerlitication
review, the s@if cansuders a Finding a desigo tojuc related wo an issoe raised by the sl regarding the
CMRR design that has not been adequalely resalved anad that could preclude centification by the Board.

Finding 2, Safety-Significant Active Ventilation Systein—Seisniic Design of Active Confinement
Vemilation Systeny and Suppott Systemy, was transmitled 1o youe oftice on January 16, 2009, NNSA
provided an inttial response 1o Finding 2 on Muarch 3, 2009, and a linal response va Avguse 13, 2009, The
Boacd’s s1alY has evaluated the NNSA final response and has determined that Finding 2 can be considered
closed. binclosed is the campleted Findings Form that inclades the Board’s [Final Resolution o Finding 2
Should vou have any questions regarding (his matter, please comact me at (M32) 694-71 28,

Sincerely.

Roy’E. Kasdar(
Nuclear Facilny Design aad
Infrastrucone Group 1ead

Enclosure

V. M Ml Thampson
Mr. James MceCuonneil
Mr. Pateick Rhoads
Mr. Herman LeDoux
Mr. Murk B. Whuaker, $r.
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Board Findings
Chemistry and Metallurgy Research Replacement Facllity: Congresslonal Certification Review

‘ Topic: Safety-Significant Active Ventilation System

| Finding Thtle: Seismic Design of Active Confinement Ventilation System and Support Systems

| Finding: The CMBAR project should not proceed into final design until there Is high confidence that the PC-3 portions of the active
confinement ventilation system can be seismically qualified. The CMRR Nuclear Safety Design Strategy (CMRR-AP-0307, Rev. 1) states that it
may not be economicaliy feasible to seismically design and qualify some components of the active confinement ventilation system or its
support system to PC-3 seismic design requirements. The structural response of CMAR to vertlea] design basis ground motions (see most
recent 55/ calculation) has fed to the cancern by the project that vertical accelerations are at or above the upper limit of those for which

rotating equipment can be economically seismically quallfied. It Is not acceptable to downgrade PC-3 seismic design requirements for the
active confinement ventitation system.

Basis for Finding: DOE O 420.18 Chapter | (3}(b){7] Safety 35Cs must be designed, commensurate with the importance of the safety functlons
performed, 1o perform their safety functlon when called upon; and Chapter v {3){(a){1)(a) Facllity SSCs must be designed, constructed and
operated to withstand NPH and ensure canfinement of hazardous materials.

Suggested Resolution or Path Forward: NNSA should reconfirm its commitment to seismically design the active confinement ventilation
system to PC-3 setsmic design requirements. This reconfirmation should include: (1) Near-term studies to assess the potential consetvatism
In PC-3 vertical design basis ground motions, ani revise PC-3 vartical des'gn basis ground maotions as appropriate. {2) An assessment of
equipment seismic qualification refated to both the safety-class flee suppression system and the salety-significant active ventilatior system,
and assoctated support systems. The assessment should document the approach to seismically qualify safety-related equipment to PC-3
gesign basis ground motions Including the potential use of seismic isolatlon for this equipment.

NNSA Response: Aninitial NNSA response was provided on March 3, 2009, and a final response was provided on August 14, 2009. The final
NNSA respanse attaches a fetter from the Los Alamos Site Offlce providing supplement responses from the CMRR Project to each of the
issues Ideptified in the path forward. Technical information provided by the CMRR Project was forwarded electronically to the Boargd
separatefy.
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DNFS8 Final Resoclution: The CMRR Project committed to seismically design the systems and components of the active confinement

ventilation system to PC-3 seismic design requirements. An update to the seismic design ground motions for the CMRR facility was
completed. The update of PSHA motions determined that PC-3 design response specira now has a peak horizontal ground acceleration of
0.43g, with a peak honzontai spectrat acceleration of 0.84g, and a peak vert:cal ground acceleration of 0.47, with a peak vertlcal spectral
acceteration of 1.33g. The Board's staff determined that reductions in PC-3 horizontal and vertical seismic design ground motiors are
technically supportable.

The CMRR Project parformed an independent evaluation of selsmic equipment qualification, The engineering firm that compteted this
evaluation has significant experience In nuclear facility selsmic equipment gualification, including high seismic reglons such as California. The
independent evaluation concluded that there [s a high degree of confldence that safety-related equipment for the CMRR facifity can be
seismically quaiifled. The 8card’s staff has reviewed the independent evaluation of seismic equipment qualification and agrees with the
condfusion that the uncerntainty in selsmic equipment qualification has been adequately addressed. As the CMRR project praceeds into final
design, development of detalled setsmic qualification plans for safety-related equipment should be prepared.

Flnding #2 is considered ¢losed.

DNFSB: /é é %‘M 5/2;{09 NNSA: NNSA response slgned hy Geraid L Talbot, Jr.,

Rov Kasdorf Date NA-17 Date: August 14, 2009
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July 10. 2009

Gerald 1. Talbuot Ir.

Assistant Depuly Administrator for
Nuglear Safety and Operations

Nauangl Nuclear Sccurty Adminisirmnnn
[OX) Independence Avenue, SW

Washinglon, DC 20585-0701

Dear Mr. Talbot:

Pursuant (o the cenification mandate provided in Section 31 (2 of the Duacan Hunter Narioaad
Defense Autharizalion Act for Fiscal Year 2009, the Defense Nuclear Facilities Safety Baard's (Board™s)
staff responsible for certification activities has reviewed design dala lor the Chemisiry and Metallurgy
Research Replacement (CMRR) Praject provided 1o date by the Nationil Nuclesr Security Admiaistration
(NNSA). The Board's staiY is focusing its review on topics previously rarsed regarding the nuclear satety
strategy for CMRR, the Prelinunary Documented Salety Analysis, and the design of safely-class and safety
significant systems. Those opics were provided electrronicially to NNSA on November 20, 2008, The saaft
has documented specilic echnical issucs on a Findings Form. Far purposes of the certification review, the
stull considers a Finding a design opic related (o an issue raised by the stat} regarding the CMRR desygn tha)
his not been adequately resulved and (it could preclude certilication by the Board.

Finding # 3, Design Control - Documenting and Maintainiag Preliminary Documented Salety
Analysis Safety-Related Functions and Requircments, was transmiticd 1o yowr vilice ais March 3, 2%19.
NNSA provided a responsc to this Finding on April 21, 2009, The Board’s staff has evaluated thal respanse
und has determined that Findiag # 3 can be considered closed. Enclosed 1s the completed Findogs Forny thar
includes the Board’s Fina) Resolution to Finding # 3. Should you have any questions regarding this nialles,
plexse vanset me af (202) 694-7128

Sincerely,

G Loy

Nuclear Facility Design and
Infrastructure Group Lead

Enclosuic.

¢ Mr Mike Thompson
Mr. Junses McCoanel)
Mr, Patnck Rhouds
Mt Yerman Lelhsx
Mr Mark B. Whiluker Jy.
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Board Findings
Chemistry and Mctallurgy Rescarch Replacement Focllity; Congressional Certificalion Review

I Topic: Design Contral

Kinding Title: Documenting and Mzintaiing Preliminury Documented Sufety Analysis Safety-Related Funclions and Requitemesits

‘ Finding: The overall approach 10 establishing and maintaining funciional and operaticnal requirements can be found in the foilowing CMRR
documents: (1} CMRR Program Requirements Document (PRD) (CMRR-PLAN-PM-0101, Rev. 0) January 2009, (2) CMRR Functionz! and
Operationul Requiremetts (F&OR) (CMRR.PLAN-ENG-2801, Rev. 0} Junuary 2009, (3) CMRR Sysiems Enginecring Mapagement Plap
(SEMP) (CMRR-PLAN-1903, Rev. 0} September 2007, (4) CMRR Configuralion Managemen Plun (CMP) (CMRR-PLAN-ENG-0301, Rev.
0) December 2008, and (3) CMRR Fuviliiy Design Dexeription (FDD) (CMRR-FDD-U01, Rev, UB) hamuary 2009,

Review of these documenis indicates that requirements generated through the safety basis developmens process are not adequalely and
explicitly integrated into the overall approzch lo Design Control

, The Preliminary Documented Safety Analysis (PDSA) is the fundamenial documant that identifies safety-class (3C) and safery-significant {S5)

| structures. sysiems, and compencnts (SSCs). Once idemified, the PDSA cstablishes an apprapriate sct of safety funcrions («ce PDSA Table
13-37). and for cach safery functlon a se1 of funciional requirements and performance criteria are established (see PDSA Chapter 4). The safely
envelope for CMRR depends on maimaining comtivl ol hese functions, requircmenis, snd eriteria, Review of the PR, E-'&OR. SEMP, CMP,
and FDD iudicates that this controf has not been extublished.

The PRD requires thuat CMRR develop & SEMP, und that 1be SEMP (1} establishes the hierarchy of sechnical documents and demonstizes how
requirements are flowed down, (2) explains how requirements are sllocated dows o S5Cs. and (3) thul commits 1o crosswelk the salety case
for $3Cs witk the design (eatures. As noled above, the PDSA estabiishes the xafely case. Review of the SEMP indicutes that the systems
enginecring process does nol includs information gencreted trom the PISA. Lhe SEMP describes uy upproach that cun be labeled “u classiv
project masugemeil approach™ (top-down derivation 1 funetdons and requitemenis), silent un the Sverall roll and preemaence of requiredies’s
generated from the PDSA.
| The CMRR F&OR is consistent with e PRD. lergely silent on requiretmenis svneraled [rom the PDSA The FEOR dows inctude o
requirement | R.0.7.m) thut “Prior 10 Title | design of tse CMRR, (acility design tewtures peruning to meeting safery, security. and quality
assurance criteria shall be idemified and iracked as part of the project’s technica! biseline.”™ Ttis pot clear thal the projeet hus met (s
functional lequirement,

The CMRR CMP esiablishes the overal] apasouch to design control, esing the CORE dajabase 1o establish relationships between functions.
| requirements, aud sysicms. The CMP indicates that requirements from the PDSA should be eaplicitly incorporated in the CORE databuse.,
| Hlowever, review of the CMRR FDD sugoests that wey safiety 1erms such as ™sufety funetions” und “fupclional requirements” may not be
gmistent ik how this serminatogy s niended in the PDSA. Review ol the FDID desi g regmirements indicates that the basis for these
regustemedls o+ code stardund” daven: the [nk and inlegration from the POSA s missing. Given this, integraiion between tiw PDSA and
‘i}-’.\‘ll?m Phescpm Descnipiiaons {SDDAY is g stomesd,
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The CMRR CMP also cstablishes the overall approach to change contrel. 11 is noi clear how the change conlrol process establishes appropnsic
change contro) of the PDSA safely envelope, specificatly change cootrol of SC and 88 §SCs. and their sufety functions and funciional
tequirements. The change conlrol process should include the appropriate level of control for crilical safery-related decisions (note thut Ihe
Sufery Validation Report Is how NNSA formully accepts the safely envelope)

Uligmately, SDDs have been developed for cach CMRR structure and system. The content of SDDs is described in DOE-STD-3024; the iment |
of this standard is that SDDs should contain reguirements that arc derived from the PDSA. This requires that lerminology (safety functions and
funciionat requirements) between the PDSA and SDD be consistent Lo ensure that (he salety envelope is properly translated inte design
requirements, and property mainleined throughout design and operation.

In conclusion. the CMRR project has not developed a reguirements approach that formally integrates the safety envelope established by the
PDSA. The SEMP is oul-of-dalc and does not fulfill the requirements from the PRD. The CMRR FDD introdoces ierminology thal results in
inconsistency with the PDSA, Asa resull. there is fack of confidence (hat the FDD and SDDs will properly capture requirements from the
PDSA.

Busts for Finding: (1) 10 CFR Pan 830.122 () (2) Incorporate applicable requircments and design bases in design woik and design changes.
(2) DOE Order 413.3A (5)(4) Requircmentx st forth in this Order aze established to ensure ndherence Lo the {ollowing principles: (2) Sound

| dixciplined up-from planaing, (4) Well-defined and managed performance baseline, and {5} Effective project management sysiems.

| 13) DOE Order 413.3A (3)(i%3) Chasge control eaxure that project changes ere identificd, evaluzted, coordinated, controtled, reviewed.

approved/disapproved. and documented in @ mannct that best serves the peoject.

(d) DOE Standard 3024 The SDD is the centry) coordinating link among the engineering design documents, the lacility authorization busis, and
implemenitng proeedures, The SDD should contaia requiremen:s that are derived (rom the associated safety anadyss,

Suggested Resolution or Path Forward: The CMRR project needs & commit to revising the SEMP, CMP, and SDDs to expliciily
incorporate requlrements from the PDSA. The PDXSA sufcty functions and funciional requirements should be explicilly listed in the applicable
SDDs. The CMRR projec: reeds to develop a change contzoi process that formailv establishes an appropriate levet of change contsal on SSC
safety functions and functional requirements 10 mainizin e safety envelopz, Schedules for these revisions should be deveioped as pagt of the
ANSA response

NNSA Response: The NNSA is committed 10 revising the SEMP, CMP, and SDDs (v explicitly incorporate the nequiremenis from the

| PDSA. We agree thut ihe safety functions and lunctional requirements should be explicitly listed in the appropriste SDDs. A deiailed

sehedule for the completion of these activities (along with the remaindor of the work 1 address the NNSA COAx contained in the PSVR
(RO} is in the sitached document. The update of the plans and implemeniing provedures is included withio COA-6.

To address the long 1erm consisiency of the safety function and funclionl requitements within the PDSA and the SDDs, these clements |
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will be included in the CORE datgbase and reports for all of the documentation generated from CORE. This includes the PDSA und the
SDDs. This is not intended to tke the vwnership of these descriptions from the safety basis 1eam, bul to place Ihem into & common place
for configuraion conteol. The details of the schedule 1o accomplish this explicil conlormance ane included in the COA-6 portion of the
schedule.

DNESB Final Resolution: The CMRR project commutted 10 revising the SEMP and CMP (o explicitly incorporate the requirements from the
PDSA. This commitment should eosure thal PDSA safety functions, functionsl requirements, and performance criteria are properly imegrated
| into the SDDs. The CMRR project provided a detaifed schedule for the completion of ihese activities. The Board's stafT has reviewes this
schedule and found it acceplabic.

The CMRR project committed to develop o formal change control process, The Board's svafT reviewed several CMRR procedures and plans
wrilten 10 establish # formal change control process related 10 establishing a 1echnical baseline and controlling technical changes to hat
baseline. The processes being put io place adequately establish a change control process.

The CMRR commiitment 1o revising the SEMP and CMP, and esinblishing changes centrol procedures snd plans resulis in Fincting #3 being
closed,

[
DNFSB: / Jgéé/ _7%'9/299? | NNSA: NNSA Response Sisned by James

R v Kasdorf Dute l McConnzll, Acling NA-17  Date: Apnl 21, 2K
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Augusl 26, 2009

Gerald I - Tatbal, Jr.

Assistanl Deputy Admiaistrator for
Nuclear Safety and Operations

National Nuclcar Security Adminisiration

1004 Independence Aveaue, SW

Washington, DC 20585-0701

Decar Mr. Talbol.

Pursuant (o the certificalion mandale provided in Section 3112 of the Duncan Hunter
National Defense Acthorization Act far Fiscal Yeur 2009, the Defense Nuclear Facitities Safely
Boand's (Roard) stafl respoasible for ceritfication activities has reviewed design data for the
Chenistry and Metallurgy Research Replacerent ((CMRR) Project provided to date by the
National Nuclear Security Admimistratian (NNSA). 'he Board's staff'is focusing its review on
topics previously raiscd regarding the nuclear safcly <trategy tor CMRR( the Pecliminacy
Documented Safety Analysis, and design of sufely: class and safuty-significant systems. Thosc
topics were provided clectronically to NNSA on November 200 2008, The statf has documcuted
specific technical issues on a Findings Form. For purposes of the certification review, the stf
considery a Finding a design opic relaled 10 an issuc raised by Lhe staff regarding the CMRR
design thyt has ool been adequately resolved und that could prectude certification by the Board,

Finding 4, PDSA and Safely Strategy- -lnadiquate [dentification of Safety-Related
Coatrals, Functional Requirements, and Performance Criteria, was tragsmitled (0 your office an
March 16, 2009, NNSA provided an initial response to Finding 4 on April 21, 20009, and a {inn}
response on Augus( 14, 2009. The Board's stafl has cvaluated the NNSA response and has
detecinined that Finding 4 can be considered closed. Enclosed is the compleled Finding Form
thal includes the Board's Final Resolution to linding 4. Should you have any questions
regarding this malter, plcasc contact me at (202) 694-7128,

Sincerely,

yo M%

RoyE Kuasdorf

Nuclear Facility Design and
[nfrastruciure Group 1ewd

Znclosure

c: Mr, Mike Thompson
Mr. James McConneil
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Board Findings
Chemistey and Metallurgy Research Replacement Facility: Congressional Certification Review

Topic: PDSA and Safety Strategy

FInding Title: Inadequate Identiflcation of Safety-related Controls, functlonal Requirements, and Performance Criteria

Finding:

The Hazard Analysis {RA) section of the Preliminary Documented Safaty Analysis (PDSA) is to identify the spectrum of hatards potentially
posed by the operations, and identify an adequate set of cantrols to protect the public and the workers. This HA has been documented in
Appendix 38 of the PDSA. It appearsto be relatively comprehensive for this stage of the PDSA {the projest has made 3 commitment to
perform a process HA for the next revision of the FDSA). Appendix 38 hightights {In bive) the “safety-related” controls that are needed to
protect the public or the workers from significant consequences.

Section 3.4 of the PDSA quantitatively evaluates the unmitigated consequences of major accldents fram the HA, and identifies the “safety-
class” (SC) controls {or events potentially exceeding 5 rem Total Effective Dose Equivalent (TEDE} at the site boundary. 1he quantitative
analysis should also evaluate the unmitigated consequences to the Collocated Workers {(CLW) at 100 meters for comparison with the DOE
critencn. This evaluation is not presented in this RDSA (the project has committed to provide that Information in the next revision o the
PDSA), Chapter 4 of the PDSA collectively lists all the safety-related controls [i.e., safety-significant {SS} structure, systems, and components
{S5C) from Appendix 38 and safety-class S5Cs from Section 3.4), and identifies functional requirements {FR) and performance criteria to
ensure that the controls meel thelr Intended functions.

The following deficiencles have heen Identlfied (the Attachment to this Finding provides examples for demonstration purposes oaby, and by
no means 1S expected to be an all inclusive list: Note attachment provided on March 16, 2009):

i1} The set of safety-class and safety-significant controls identified In the POSA have not been demonstrated that they will ensuce
adequate protection of the peblic and the workers,

(2) The functional requirements and performance criterlz ioentified for safety-related controls In Chapter 4 of the PDSA do not support
the credit given to them in the Chapter 3 analysis.
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DNEFSB Findinp TNle: [nadequate ldeatificanon of Safery-relaed Coatrils, Functicnal Requirements, and Perfomance Crilena Page 2ol 3

Basis for Finding:

10 CFR 820, 202({b}: “i4) Prepare a documented safety analysis far the facility, and {5] Fstablith the harard contrals upon which the
contracior will rely (o ensure adequate protection of workers, the public, and the enviroameat,” ‘

10 CFR 830, 204{b}{4): "Derlve the hazard controls necessary to ensure adequate protection. ., demanstrate the adequacy of these controls
1o eliminate, limi, or mitigate identifled hazards.” ‘

10 CFR 830, G.3: "Safety structures, systems, and component require formal definition of minimum acceptable performance in the
documented safety analysis...by first defining 2 safety function.. then pladng functional requirements.”

DOE © 420.18, 3.a.{1): “(a) Safety analyses must be used to establish the identlty and function of safety class ang safety significant 55Cs, and ‘
(b} the significance to safety of functions performed by safety class and safety significant S5C4." ,

Suggested Resolution or Path Forward,

+ Pre-certification: The project must (1) submit a process plan for addressing the PDSA deficlencles, and (2) prepare a document that ‘
brlefly, but thoroughly and comprehensively, describes zll safety-class and safety-significant controls and their support systems that
envelope the identified events In the PDSA, Including its Appendix 3B. This document should also identify the functional requirements
tor all those 55Cs, along with thelr performance categorization, 10 ensure appropsiate credit can be given to them in the hazard or
accident analysis. This document should be placed n a configuratlon control systemn as this document will be part of the Board's
certification.

The process plan should include commitment to;

o Revise Chapter 2 to describe safety-related S5Cs and their support systems as portrayed In the $0Ds and credrted in the PDSA.
o Revise Chapter 3 to include the process HA and CLV/ dose calculations, ldentify any new controls from these analyses, and
implement/incorporate 8oard speciflc comments, |
o Revise Chapler 4 {o capture all 55 and 5C controls from Chapter 3 and Appendis 38 including their support 85Cs, and clearly
identify the FR for all those 35Cs along with their performance categorization to demonstrate the credit given to them in the
hazard and accident analyses. |
« Post-certification: Within 6 moaths of the certification, the PDSA must be revised to {1} address the identified dehiciencies, (2)
imptement the results of the Process nazards analysis, (2) evaluate unmuigated dose consequences to the collocated warkers, (4)
incorporate the above list, as weil as any new safety-related S5Cs from the process HA and the CLW dose calculations, and thelr
correspanding performance criteria and system evaluatlons, and (5) notification of any deviation from the above document of satety
| 150,
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NNFSR Finding Title: Inadequale entilviion of Sulery-eolidesd Controly, Fenctonad Requitements, it Performanes Uriteriz

Puge dof 5

NNSA Response: An Initlal NNSA response was provided on Aprll 21, 2009, and a finat response was grovided on August 14, 2009. The final
NINSA response attaches a letter from the Los Alamos Site Office providing supplemental responses from the CMRR Project ta each of the
Board's issues identifted In the path forward. Technical information provided by the CMRR Profect was forwarded etectronlcally to the Board
separately,

ONFSB Final Resolution: CMRR Project personne! developed a plan for addressing the deficiencies identified oy the Board, The plan would
systematically and comprehensively identify the credited controls in the hazard analysis, including the functional requirements tor those
controls, tn a table that will be used o prepare the next revision of the PDSA, The Board reviewed this approach and found it acceptable,

Subsequently, project personnel performed the activitles committed 1o and completed its review of all the potentiai hazards. Project
personnel identified the cantrols thet were credited for protection of the public and workers; correlated the controls with its safety
functlons; identifled the functlonal requirements for thase controls consistent with its credited safety functions; and documented the resuits
in a new set of Lables for review ty the Board. New safety-related controls were also Identified for several events of concern to the Board

The Board's staff reviewed the new set of tables and provided detalled comments on July 7, 24, and 30, 2009. The project addressed each of
these comments by email, committing to modify the tables as needed, The Board's staff comment on the operations center was not
addressed, pending discussion with NNSA and LANL management. The Board's staff agrees that resoiution of this comment can be deferred
to after CMRR Ceartification; but the personnel in the Operations Center must be adequately appropriately protected from hatards induding
hazards from adjacent facilities.

Given the above, the Board’s staff concludes that a complete set of safely-class and safetysignHizant controls was identified thal wiil prevent
o1 mitigate all the hazards identified in the hazard evaluation. The Board's staff found this set of safety-related controls to be comprehensive
and the identiied lunctiona! requirements (o be adequate for final design of those safety-related controls,

|

These actions result in finding 4 being closed.

.

| DNFSB. é}é* Kﬁf/ 3/3f/97 NNSA: NNSA Response Signed by Gerald L. Taibot, Ir.
L

y Kasdorf Date NA-17  Dater August 14, 2009
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July 10, 2001

Geenld 1. Laihot Jr,

Assistant Depuly Administaton for
Nucien Saley and Operations

National Nuclear Sccurily Adininisicabon
LOOO [ndependence Avenue, SW

Washinglon, DC 20585-0701

Deur Mr. Talbol:

Pumsuant to the cenification mandate provided in Scction 311) 2 of the Duncan Muater Natioaal
Defense Authorization Act for Fiscal Year 2009, the Defense Nuclear Facilities Saflely Board™s (3oard's)
stadl responsible for cernGeation achvities hass reviewed design dala for the Chemistry and Metullurgy
Ruseareh Replucement (CMRR) Project provided to date by the Nitional Nuclear Secucly Adatnnisteanost
(NNSA) The Board™s sisfYf is Tocusiag s revicw on opics proviaunly raised regneding the auclear saley
<uaregy for CMRR. the Preliminary Documented Safety Analysis, aud the desien of safety-class und
sufety-significant systems, Those apics were provided electronicilliy 0 NNSA on November 20, 20UF
The stafl has documentet specilic techmical issues en 2 Firdings Form. For purposes ot The certilicaton
yeview, the stafl cansiders z Fiading a design topic related 1o an ssoe riased by the <iafi regarding (he
CMRR dusign (hat has not been adequately tesolved wnd ihal could preclude certiticstion by chc 1oard.

Finding #35, Design Control - System Design Descrptions Do Not Incorporate Preliminary
Documented Safety Analysis Reguitements Adequately, was transmitted 1o vaure nffice on March 30,
2009. NNSA provided i response (o thus Findiag ot April 21, 2009, The Bourd's slaff has cvaluated thar
response aind has delermincd thal Finding # 5 enn be considered closed  Enclosed s the completed
findimes Form that includes the Board's Final Resoluttiog o ) iading #5 Should you have any quaestioms
regarding this matrer, please contner me ut (202) 5947128,

Sincecely.

/
Vg Lo

Nuclear t acility Doesign and
Enclostire (nfeastructore Group Lend

¢ Mr. Mike Thampson
Mr. James McConncll
Mr. Pinnick Khouds
Mr. Herman LeDoux
Mr. Mark B. Whunkes Jr.
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" Bourd Findings
Chemisiry and Metwallurgy Research Replacement Facility: Congressional Certification Review
| Taplc: Design Conirol

{ Finding Title: System Design Descriptions Do Nol Iacorporate Preliminary Documented Safety Analysis Requirements Adequately

Finding: The Bourd CMRR cenification review s evaluating the adequacy of the Mow down of requirements from the Preliminary

| Decumented Satery Analysis (PDSA) 10 the System Degign Descriptions (SDDs). This includes SDD eonsistency with the PDSA und with
| DOE-STD-324.98, Contemt of System Design Descripions. The Board previously identified a Finding related o how the CMRR project
documents snd muintains design conrol of PDSA safery-relaled functions and requirements.

As stated in the introduction to DOE-STD-3024, “The SDD is a central coordinating link among the engineering design documenis, the factlity
authorkzation basis. and implementing provedures.” ~Accordingly. the development af the SDD muat he coordinated with the engincering

| design process und with the safely analysis development.” 1 is critical that there is iraceabilily belween sately functions, funcuonal
requirameants, performance criteria, and design meguircments 0 ensure that the design of all safety-reluted structures, sysiems, and componenls
is udeguate. Two key antributes of the SDDs have been given in the Basis for Finding.

Review of several SDDs indicale that:

s The SDD sufety {unctions and functionzl requirements are nol consistent with the corresponding infurmation in PDSA and du not have
relferenves buck to the PDS AL
I sume cuses PDS A functional requirements are identddied as sufety functions io the SDDs.

s Insome cases. safety functions are identificd in the SBDs that are not ideanfiicd in the PDSA,

e ‘The PRDSA funclionsl icquirements and pesformance criterin sre not ilways included in the SDD.

s Uhe SDD sufely requirements are not consistenlly and expliciilly correlated back 1o ihe PDSA functionat reguirements sud perfurmance
criterin. The reguirements are not sorled by importance with PDSA related requiremenis interspersed with reguiremenis fromns other
SOUCes,

= T'hc bascs for the sequirements are incomplete, with the PDSA bases behiind e requirements not discussed, instead only arder or
stancdard hases relsted 10 the requirciient are given. As a resull the importance of the requirements cunnot be detennined without
refercncing hack 1o the PNSA contrary 1o the purpose of the SDD- per DOE-STD-3024.

Alached 10 1his Finding are several examples thal document the inconsistencies discussed ubove. These examples are nnt intended (0 be
camplete. bul indicate that sysiemic PDSASDD intepralion issues exist,

This finding i< based on & review af the {ullowing SDDx Nuclear Uacility Labosaiory Finclosure System (017, Rev (0A), Fire Protection System
(219, Rev 1B3), Uninerruptible Power Supply Svstem (021, Rev UB), Engine Generator Systom (U220 Res DB), Security Calegory | Ruilding
HYVAC System (024, Rev (18). Security Catepory ) Boilding (036, Rev (1B), Security Category 1 Vaull Buiiding (037, Revii3y, Instrument Adr
snd Compressed Alr System (045, Rev OH ), Facitity Management Svstem (048, Rev (18). Fuel Qil System (059, Rev UA), Flectrica) Power




6l-v

System {062, Rev OB), Eiectrical Distribution System (063, Rev 013), ) - B

Basis for Finding: DOE-STD 3024-98, Content of System Design Destriptions, Section 2.1, “Stalements of safety functions in the SDO shall
be consisteni with the corresponding information in the facility authorization basis and specific references 1o the authonization basis documents
shall be provided.”™ Section 3 “The safety requirements statements shall be consistent wilh, and be explicitly correlaicd back ta. the
corresponding stelements of functional requiremenis and performance criteria in the facility FSAR. TSRs/OSRs. and otlier authorization basis
{ documents,”

Suggested Resolution or Path Forward:

s Pre-Certification: The project must submil & plan tor revising the SDDs te ensure consisteney with the PDSA, including o schedule for
SBD sevisions, SDD revisions should be complete prior to award of the Final Design contract.

»  Post-Certification: Revise Lhe System Design Descriptions lo klemily PDSA salety (unctiens, functional requirements, und
perfurmance criteria in accordance with DOE-STD-3024 1o epsure the SDDs serve their function in aiding the complete and effcient
incorporatian of the PNSA requirements inlo the (inal design.

NN‘SA Respanse: ‘I'he response is similar (o that submitted for finding #3. The NNSA agrees that the safety functions and functional

requirements should be expliciily listed in the appropriaie SDDs. A delailed schedule for the complehon of these activities (along wilh the
remainder of the work to address the NNSA COAs contained in the PSVR (RO)) is in the attached document.

To address the long term consistency of the safety function and lunclional reguitements within the PDSA and the SDDs, these elements will be
included in the CORE dutabuse and repons for all of the documentation generated from CORE. This includes the PDSA and the SDDs. This is
not intended to take the ownership of these descriptions fiom the safety basis team. but to place them into & common place for configuration
conirol. The details of the schedule 1o accomplish this explicit conformance are included ia the COA-6 poition of the schedule.

The approach also will address the commitments under the response to Finding #4.

| DNFSB Final Resolution: The CMRR Project has taken steps 1o ensore thal n.qum.mc.uls established in the PDSA are properly linked in
SDDs. The CMRR P'roject hes committed 10 revising SN prior o the project proceeding into Final Design. The Board's staff wiil review
the revised SDDs gs Lhey become available.

The CMRR commitment o revising SDDs 1o be consisient with the PDSA resulied in Finding #5 being closed.

T
DNFSB: é] G. /4“4% 7//ﬂ/ﬁ"? NNSA: NNSA Response Signed by James a

Rg\r Kasdor! Date McConnell. Acting NA-17  Date. April 21, 2009







APPENDIX B — Future DNFSB CMRR Review Activities

As CMRR design proceeds, the Board will continue (o revicw the developmenl of the
safety basis and design products such as calculations, drawings, specifications, and sysiem
design descriptions. Based on the current CMRR schedule, the following review activities
represend the near-term focus of the Board's review.

I. LANL Long-term Scismic Hazard Program Plan.

2. CMRR Project detailed assessment of impact of revised foundation approach including
the ground motions and how seismic analysis models will account for this modified laycr.

3. CMRR Project detailed three dimensional structural model for structural analysis and
design.

4. CMRR Project seismic design process check.

S. CMRR Project updaled soil-structure interaction analysis.

6. CMRR Project Seismic Qualification Plan for Safety-Related Equipment.

7. CMRR Project updated Preliminary Documented Safety Analysis.

8. CMRR Project final design of the safety-class fire suppression system.

9. CMRR Project hinal design of the safety-significant active ventilation system,

10. CMRR Project determination that cascading differential pressures between ventilaton
zones, including the vault, 18 maintained under reduced flow conditions.

11. CMRR Project revised vault heat transfer calculations.

12. CMRR Project final design of the safety-significant electrical distribution system.
13. CMRR Project revised Systems Engincening Management Plan.

14. CMRR Project revised Configuration Management Plan.

15. CMRR Project updated system design descriptions for safety-related sysiems.

16. NNSA actions 1o improve Technical-Independent Project Reviews.

B-1






Board
CMRR
CMP
COA
CRAD
DNFSB
DOE
EDS
HEPA
ILANL
ILASO
NGA
NNSA
PC
PDSA
PFHA
PFRS
PRD
PrHA
PSHA
PSVR
SEMP
T-IPR
UPS

GLOSSARY OF ACRONYMS

Defense Nuclear Facilities Safety Board
Chemistry and Metallurgy Rescarch Replacement Project
Configuration Management Plan
Condition of Approval

Criteria and Review Approach Document
Defense Nuclear Facilities Safety Board
Department of Energy

Electrical Distribution System

High Efficiency Particulate Asr

Los Alamos National Laboratory

Los Alamos Site Office

Next Generation Attenuation Models
National Nuclear Security Administration
Performance Category

Preliminary Documented Safety Analysis
Preliminary Fire Hazard Analysis
Pajarito Fault System

Program Requiremenis Document
Process Hazard Analysis

Probabilistic Seismic Hazard Analysis
Preliminary Safety Validation Report
Systems Engineering Management Plan
Technical Independent Project Review
Uninterruptible Power Supply
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