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The Honorable Steven Chu
Secretary of Energy
u. S. Department of Energy
1000 Independence Avenue, SW
Wa!'lhington, DC 20585

Dear Secretary Chu,

The Defense Nuclear Facilities Safety Board (Board) is pleased to enclose a copy of our

Quarterly Reporl to Congtess on the Status of Significant Unresolved Issues with the Department

of Energy's Design and Construction Projects (dated December 07, 20(9). In the Conference

H.eporL accompanying the FY 2007 National Defense AUlhorization Act, the conferees directed

the Board to provide quarterly reports until the Department of Energy (DOE) and the Board

submit a joint report "on their efforts to improve the timeliness of issue resolution, including

recommendations, if any, for legislation tl1at would strengthen and improve technical oversight
of the Department's nuclear design and operational activities." The joint report was submitted to
the congressional defense committees on July 19, 2007. While the conferees did not require the

Board to continue providing quarterly reports, the Board believes these reports provide an
approprlate means to keep all partie!1. :dpprised of the Board'!,; concerns with new designs for DOR

defense nuclear facilities. The Board has received encouraging feedback from Congress. As

such, the Board intends to continue issuing quarterly reports to Congress and DOE.

Iy,

()~\-J
(lhn E. Mansfield, Ph.n.
. Chairman

Enclosure: as stated

http://www.hss.doe.gov/deprep/2009/AttachedFile/fb09D07a_att.pdf
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December 07,2009 

To the Congress of the United States: 

The Dcfcnse Nuclear Facilities Safcty Board (Board) provides periodic reports to 
Congress and the Dcpartrnent of Energy (DOE) on the status of significant unresolved technical 
differences bctween the Board and DOE on issues concerning the desikx and construction of 
DOE's defense nuclear facilities. This periodic report reflects the status of thc Board's concerns 
through the end of August 2009. It builds on earlier rcporls to summarize the status of conccrlls 
previous1.y raised and identifies ncw concerns associated with the relevant projects. The status ol' 
many concerns has not changcd significantly during the reporting period; however, the facl that a 
concern has no1 been rcsolved does not necessarily imply a lack of progress. 

In this report, the term "unresolved concern" does not necessarily imply that the Board 
has a disagreement wi1.h DOE or believes DOE's path forward is inappropriate. Some of the 
wncerns noted in these reports simply await final resolution through Surther develop~nent of the 
facility design. All of the significant unresolved concerns discussed herein have been 
co~nnlunicated Lo DOE. Lesser concerns that thc Board believes can be resolved easily and for 
which an agrccd-upon path forward exi.sls are not included. The Board will follow these iten~s as 
part of its normal design review process. It is important to notc that the Board may identify 
additional concerns in the course of its continuing design reviews. Ncw conccrns identified since 
the pravio~~s rcport are noted bclow, as well as those concerns the Board believes have been 
resolved. For this reporting period ten issues were resolved. 

PRO.IECTS WITH THE MOST SIGNLFICANT UNRESOLVED ISSUES 

Thc Duncan Hunter National Defense Authorization Act for Fiscal Year 2009, Sectioll 
3 1.1.2,1,imitation on Punding for Project 04-&I25 Chemistry and MetuElurgy Resccurclz 
Replacement Facility Project, Los Alamc~.~ National .Luhoratory, Lobs Alamos, New Mkxico, 
required the Board to certify that Board issues with the Chemistry and Metallurgy Rescarch 
Replacement (CMRR) Project at Los Alamos National Laboratory (LANL,) had beell rcsolved. 
The Board submitted this certification to the Congressional defense committees in a reporL datcd 
September 4,2009. The Board is also highlighting issues regarding the adequacy of the safety 
stratcgy being applied to the LNVL Plu~onium Facility to improve its safety posture, and issues 
regarding proposed changes in safcty cvnlrols for the Hanford Waste Treatment and 
Immobiliza~ion Plant (WTP) resulting from major changes in thc dcsign of thc plant drivcr~ by a 
Less conservative hydrogcn control design strategy combined wilh a reduction in the assumed 
material-at-risk (MAR). 
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Los Alamas National I.mbomtory, Chemistry and Metallurgy Research Replacement 
Pmjecl. The Board worked with the National Nuclear Security Administration (NNSA) 
throughout the CMRR certification reviw process to idcntify the Board's concerns and the 
actions necessary to resolve them. As part of this process, NNSA revised or agreed to revisc the 
preliminary design, design requirements, and design processes as more fully described in the 
Board's ertification report. NNSA wrnmilted to implement specific design requiremenis in the 
final design. Accordingly, the Board certified to Congress on September 4, 2(X)Y7 that its 
concerns rcgarding thc design had been resolved. The CMRR Project has been removed Trom the 
lis~ of projccts with significant unresolved issues. 

The Board's certification relies upon full implementation of these final design 
commitmcnts by NNSA. The Board will continue to review the design and will rcopen issues if 
commitments described in the artilication reporl are not met during final design. 

1,os Alamos National Laboratory, Technical Area 55lPlutonium Facility. On 
October 26,2009, the Board issued Recommendati.on 2009-2, Los Alamos National Luboratory 
Plutonium FaciliQ Seismic Sufety, to address the need for an improved strategy to reducc the 
potential consequences of a seismic event at the Plutonium Facility. The Documented Safety 
Analysis approved by NNSA for this facility shows the mitigated offsite consequences or a 
scismically induccd large fire exceed DOE'S evaluation guideline by more than two orders of 
magnitude. Givcn thc potential consequences to the public, lhe Board recommended that DOE 
expeditiously develop a defensible safety scrilegy for seismically induced events and a crcdible 
near-term plan for implementing this strategy. 

The Board recommended that DOE implement near-term  action.^ and cornpensalory 
measures to achievc a significant reduction in the potential consequences of seismically induced 
events. The Board further recommended that DOE develop and implement a safcty strategy Tor 
scismically induced events that includes the following dements: 

A technically justifiable decision logic and criteria for evaluating and selecting safety- 
class structures, systems, and components that can effectively prevenl or mitigate the 
consequences to acceptably low values. 

The seismic approach for structures, systems, and componcnts required lo implement 
the seismic safety strategy. 

A prioritized plan and schcdule for seismic analyses, ncccssary upgrades, and other 
actions to implement the seismic safety stralegy. 

Hanford Site, Waste Treatment and immobilization Plant. The Board is studying the 
proposcd changcs to thc safety basis of the Pretreaiment. Facility resulting.from assuming a 
reduced MAR. The concenlration of radionuclides in waste marerial transferred to WTP will he 
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administratively controiled using waste acceptance criteria' to protect the revised MAR 
assumption. The revised MAR was used to recalculate the consequences of postulated accidc~~ts 
(severity levcl) to demonstrate that the consequences to the public are below the cvaluatjon 
guideline, which determines the need for safcty-related controls. While thc Uuard does not 
question rcducing the MAR, the Board's review found that the contractor madc other non-MAR 
related changes in the severity level calculations that may have inappropriately reduced the 
calculated conscquences of accidenls. The Board is evaluating these recently revised severity 
level calculations. .Further changes to addrcss a proposed revision to thc hydrogen conrrol 
strategy and mixing concerns are still several months from resolution. Thc resolution depends, in 
part, on test programs that are not yct complete. 

DOE'S Ofiices of Environmental Management (DOE-EM) and River Protection (ORP) 
imd WTP contractor Bechlel National briefed the Board on August 17,2000. This bricfing was 
dcvotcd to cxplaining which structures, systems, and components (SSCs) would remain "safely- 
class" after Laking inlo account the MAR rcd~~ction. Subsequent staff-to-staff discussions 
revealed that niany important details are still being dcvcloped and the safely control strategy is 
still evolving. Notwithstanding the unresolvcd issues, the WTP conlractor has requested t h a ~  
DOE approve an addendum to the Preliminary Documented Safety Analysis that changes the 
safety classification of SSCs. DOE ORP issued a Safety Evaluation Report (SER) approving the 
addendum, subject to conditions of approval rclatcd to the unresolved issues. Thc Board's staff 
is reviewing the SEK and conditions of approval to determine whether the changes to bc 
autfiorizcd in thc safcty control slratcgy resulting from the reduction in MAR are justified. The 
SER identifies issues associated with hydrogen controls and mixing controls as unccrtarntles and 
rcqucsls [ha[ the WTP contractor dcvelop plan$ for addressing these uncerlaintics. 

The current DOE strategy does not crcdit thc safety function of the primary confinement. 
boundary to prevent release of radioactive material. DOE Order 420.1A, Facility .Su/kly, requires 
that nuclear facilities must have the means lo corl:finc uncontained radioactive materials to 
rninirnizc their release in facility efflucnts during normal operations as well as during and 
following accidents. The Board believes it is essential that the safety strategy preserve Ihc 
integrity of thc primary confinement boundary rather lhan rely on the facility slruclure and 
ventilation system to ptevent the relcase of material to the environmenl. Components funning 
the primary boundary need to be credited in Ihe safety analysis and dcsigned to confine 
radioactive wastes under all pos1ulated operational and accident condilions, including natural 
phenomena. Thus \he worker is protected as wcll as thc public. 

The evaluation and design requirements for natural phenomena are articulated in DOE 
Order 420.1 A and DOE Gujdc 420.1-2, Guide for the Mitigution ofNutura1 Phenome~~u 
Hazards for DOE Nucleur Futilities and Non-nuclear Faciltlies. These long-standing 
requi.rements specify a higher Performance Category 3 (PC-3) scismic dcsign for protection o i  
the public when unmitigated off-site consequences lo the public exceed thc evaluation guideline. 

' T h e  defined MAK changcs will rcquirc addilional stcps lo be raken witl~ifl the Tank Farnis to maintain iI fixcd fccd 
specification to the Prelrcatmcnt Facility. These stcps arc currently undcfincd. 
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A lower PC-2 design is allowed when the consequences are less than the evaluation g~idelinc. 
However, the guidc statcs that when safety analyses determine that local confinement of high- 
hazard materials i s  required for worker safely, a PC-3 designation may be appropriate. 

Tn an August 27,2004, lctter to DOE, the Board requested that DOE clarify this rather 
ambiguous design expectation. On October 13,2004, DOE responded with the conclusion that 
DOE guidarlcc can bc strengthened by providing clarification and supplemental guidance on 
factors that should be considered in determining whether PC-3 sscs arc appruprialc lor worker 
protection. DOE committed to revise the affccted DOE directives or guidance documenls. The 
expectations for seismic design wcrc ultim~tely incorporated inlo Appendix A of DOE Standard 
1 189, T~lltegratio~ of Safety info the Wesign Process. This standard specifies PC-3 scismic design 
when the unmitigated consequences to workers exceed 100 rcm total effective dose equivalent 
(TEDE). 

The current safely design requirements for WTP comply with Lhe expectations in DOE 
directives for protection of the public; however, the safety dcsign requirements specify u priuri a 
lowcr (PC-2) designation for protection of the workcrs. A higher (PC-3) designation has not 
been considered even when tht: unmitigated accident consequences to the workers may exceed 
100 rem TEDE. As the WTP project proceeds toward implementing a revised sakty design 
strategy resulting from the reduced MAR, the Board believes that thc current seismic design 
specification for piping and vessels should not be downgraded from its higher (PC-3) designation 
without full consideration of the need to protect the workers consistent with Appendix A of DOE 
Standard 1189. Furthcr, for those piping systems and vcsscls that a n  currently designated with a 
lower seismic design requirement, appropriate consideration should be given lo revising the 
scismic dcsign requirement to bc consistent with DOE'S statcd expectutions in thc October 13, 
2004, Ielter as articulated in Appendix A of DOE Standard 1189 (i.e., a higher seismic dcsign 
requirement whcn needed for worker protection). 

The Board is continuing to revicw the technical validity of the projcct's strategy for the 
safely and seismic design classification of SSCs that protect the public and workers from 
radiological and toxicological hazards. The Board is also reviewing the design requirements 
applied to the primary confinement boundary and DOE-EM'S actions to ensure lhal no dcsign 
basis event will render WTY permanenlly inoperative. 

ISSUES RESOLVED DURING THE PERIOD 

I. Project: Hanford Waste Treatment and Immohiliztltion Plant-Pretreatment and 
High Level Wastc Facilities 

Issue-Stnsctural Engineering- The Board found weaknesses in the structural design 
thal included inadequate modeling, no clear scismic load transfer capability in the 
structure, and an inadequate finite element analysis. DOE developcd new structural 
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design criteria to correct these weaknesses. The Board requested the details and results of 
analyses in revised structural summary reports for thcse facilities. 

Resolution .. -The Board reviewed the summary structural reports issued by DOE Tor thc 
Pretreatment and High Level Waste facilities, This review focused on reinforced 
concrete poriions of rhe High Level Was~e and Pretreatment facilities. The rcports 
providcd adoquate details to assess the modeling, seismic load transfer capability of thc 
structure, and the finite clement analysis. These reports show that the reinforced concretc 
sections of the facilities meet structural design requirements. This closes the original 
Board issuc regarding structural engineering. 

Note; The issue discussed above was associated with the reinforced concrctc portions of 
the facilities, The upper portions of the facilities are mostly struclural steel with concrete 
slab floors. Thc analysis and design of the structural steel portions of thc facililies arc 
now essentially complete, and the Board has initiated its review. A number of concerns 
have been noted by the Board's stafl'and arc now being discusscd with the project team. 

Issue-Fire Safely Design for Ventihtion Systems. This issue conccrns developmc~lt of 
an alternative means of protecting thc final exhaust, high-efficiency particulate air 
(HEPA) filters of thc confinement ventilatiotl systems by means equivalent to thosc 
described in DOE Standard 1066, $ire Protection Design Criteria* 

Resolution-As nored in thc June 22, 2009, report to Congress, thc Board believed Lhcrc 
was ;dn acceptable path forward for providing adequate firc protection, bul was waiting 
for formal DOE-EM approval of the design changes and approach. On July 9, 2009, 
DOE-EM gave ils approval. The Board considers this issue closed. 

2. Project: Los Alamos National Laboratory, Chemistry end Metallurgy Research 
Replacement Project 

As noted above, the Board certified to the defense cornmittecs of Congress lhat Board 
issues had been resolved. With that certification, the Board closes the following issues: 

Site characlerizalion and seismic design, 

Safely-significant active ventilalion systcm, 

Safety-class fire suppression systcrn, 

Safety-class and safely-significant container design, and 

De~ficiencies in draft Preliminary Documented Safety Analysis. 
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3. Project: Savannah River Site, Salt Waste Processing Facility 

Issue-Structural Evaluation. The Central Process Area building is subject Lo dcsign 
loads, including natural phenomena hazards and earthquake-induced differeotial soil 
settlement effects. Initial reviews of the structural design documcntativn for this building 
revealed several significant crrors and deficiencies in the struclural analysis. The 
structural layout of the building does not provi.de good stn~ctural load paths lo 
acconlmodate seismic and settlement-induced design loads. 

Resolution-Appropriate structural design expertise and DOE oversight have bccn 
brought to bear on the project. Changes to the structural design methodology and the 
structural design have been made. DOE issued summary structural rcports that providc 
adequare details to asscss the modeling, seismic load transfer capability al' thc structure, 
and the finite elerneni analysis. These reports show that the Central Process A.rea 
building meets the structural design requirements. The Board considers this issue closed. 

As directed by Congress, thc Board will continuc to exercise its existing statutory 
authority. 

&$ E. Mansfield, Ph.D. 
Vice Chairman 

Peter S. Wiilokur 
1 

blember 

Enclosure 
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DECEMBER 2009 KEPORT 
SUMMARY OF SIGNWLCANT UNRESOLVEI) ISSUES 

WI'I'H NEW DEFENSE NUCLEAR FACILITIES 

a. Pcrccnt of design complete is an estirnatc of completion for the particular stagc ofdcsign, i.e., if CD-0 is 
approved Ihc pcrccnt represents the conlpletion o f  conceptual design, if CD-1 is approved ~ h c  percenl represents the 
completiorl of preliminary design, if CD-2 is approved the percent represents the complc!ion oI h a 1  design, if C1)-3 
is approved the desibm is typically 90% or greater of the final dcsign. 

b, Dlttcs in parenlhcscs indicate Lhc rcporl in which an issuc was cunsidcrcd rcsolvcd nr  a new issue was 
identified. 
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Demonstration Bulk 
--resolved (May 08) 

Pretreat men t 

--review terminated; 
document rrot rclevnnf to 
new conceptual design 

Waste Packaging 

Tank Ketrieval and 

immobilized High- 

design-re~wlved (Feb 09) 
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2. -*- 
resnlvcd (Dee 09) 

3. Q w W y a w M ~ e -  
resolved (J&n 07) 
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ISSUES~ 
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