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The Honorable Inks R. Triay 
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Management 
U.S. Department of Energy 
1000 lndependence Avenue, SW 
Washington, DC 20585-0113 

Dear Dr. Triay: 

Since April 2002, the Defense Nuclear Facilities Safety Board (Board) has reviewed the 
adequacy of the structural design of the Waste Treatment Plant (WTP) facilities. As noted in its 
letter of October 17, 2005, the Board determined that the overall approach to the structural 
analysis and design of the WTP facilities was sound. This conclusion was based on review of 
the analysis and design of the reinforced concrete portion of the facilities at the time. All of the 
issues previously raised regarding the reinforced concrete design of these facilities have been 
satisfactorily resolved. The Board's staff reviewed the adequacy of the structural steel design of 
these facilities, which has recently been completed, and found that the finite element models 
used in the analyses do not reflect the as-designed configuration. The adequacy of the structural 
steel design should be evaluated to determine if design changes are required. 

The primary steel supporting the building floor and the concrete floor slab itself are 
constructed compositely. In composite construction, steel studs are welded to the top flange of 
the steel such that when concrete is placed to form the building floor, the steel and concrete act 
as a single member. In its latest review, the Board's staff learned that composite behavior was 
not considered in the WTP building finite element model analyses and evaluated for compliance 
with acceptance standards. The use of composite construction results in stiffer floor slabs when 
compared to non-composite construction. At WTP, the concrete floor slabs are also thicker 
when compared to typical composite construction. This will cause the loads to be distributed 
differently and may affect the design adequacy of the structural steel supporting the floor slabs. 

In addition to the issue of composite modeling, the Board's staff noted a number of other 
analysis and design deficiencies during its recent review, as outlined in the enclosed report. 
These deficiencies should be carefully evaluated and incorporated into the existing building 
analyses and designs. 
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The Board notes that in response to issues previously raised concerning the structural 
analysis and design of the WTP facilities, the Department of Energy's Office of River Protection 
initiated an independent peer review. This comprehensive review, conducted by a Structural 
Peer Review Team (PRT) of nationally acknowledged experts in structural engineering, resulted 
in many improvements to the design of these facilities. The PRT has not been utilized recently 
and has only now initiated its review of the structural steel design aspects of the WTP facilities. 
The Board strongly encourages this type of independent review to ensure that the design and 
analysis methodologies used result in sound building designs. 

Therefore, pursuant to 42 U.S.C. 4 2286b(d), the Board requests that the Department of 
Energy provide a report within 90 days of receipt of this letter, presenting its assessment of the 
issues described in the enclosed report on the existing designs of the WTP facilities. In 
addition, the Board requests that it be kept apprised of the status of the PRT efforts on a 
quarterly basis through a list of issues developed and their status and resolution until all issues 
have been resolved. 

Sincerely, 

U 
John E. Mansfield, Ph.D. 
Vice Chairman 

Enclosure 

c: Ms. Shirley J. Olinger 
Mr. Mark B. Whitaker, Jr. 

http://www.hss.doe.gov/deprep/2009/AttachedFile/fb09D02a_att.pdf

