Peter S. Winokur, Chairman DEFENSE NUCLEAR FACILITIES
Jessie H. Roberson, Vice Chairman SAFETY BOARD

John E. Mansfield Washington, DC 20004-2901
Joseph F. Bader

Sean Sullivan

August 16, 2013

The Honorable Claire McCaskill

Chairman

Subcommittee on Financial and Contracting Oversight
Homeland Security and Governmental Affairs Committee
432 Hart Senate Office Building

Washington, DC 20510

and

The Honorable Ron Johnson

Ranking Member

Subcommittee on Financial and Contracting Oversight
Homeland Security and Governmental Affairs Committee
432 Hart Senate Office Building

Washington, DC 20510

Dear Madam Chairman and Ranking Member Johnson:
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Post-Hearing Questions for the Record
Submitted to the Honorable Joseph F. Bader
From Senator Claire McCaskill

“Contract Management by the Department of Energy”
June 27, 2013

1. The Department of Energy has been on GAO’s high risk list for its contract management for
over 20 years. The Department’s projects have had chronic cost overruns and schedule
delays. One reason appears to be that safety issues are not incorporated in the design and
planning phase of these projects.

Q: Does the Defense Nuclear Facilities Safety Board (“Safety Board”) have concerns about
safety issues being incorporated into project planning?

Board’s Response:

The Board continues to have concerns about DOE identifving and addressing safety
issues during project planning. Ongoing Board concerns are explained in the 23"
Annual Report to Congress', which states that the Department of Energy (DOE)
continues to struggle to integrate safety early into its large, complex design projects and
fo improve timeliness in resolving safety-related issues. Two current examples involve
the Uranium Processing Facility (UPF) at the Y-12 National Security Complex and the
Hanford Waste Treatment and Immobilization Plant (WTP).

In an April 2, 2012, letter to the National Nuclear Security Administration (NNSA),
the Board expressed concern that the project team developing the UPF at the Y-12
National Security Complex had not integrated safety adequately into the preliminary
design. The Board identified numerous deficiencies, including that the hazard analyses
Jailed to analyze all hazards necessary to comply with the methodology in DOE Standard
3009, “Preparation Guide for U.S. Department of Energy Nonreactor Nuclear Facility
Documented Safety Analyses,” and DOE Standard 1189, “Integration of Safety into the
Design Process,” for performing unmitigated hazard analysis. NNSA is taking corrective
actions to revise the UPF project’s safety documentation.

In the case of Hanford WTP, DOE has (1) struggled to integrate safety into the
design, (2) implemented a significant redesign of the project in 2009, well into
construction, and (3) not resolved the most critical open technical issues related to
nuclear safety. For example, DOE’s response to the Board's Recommendation 2010-2,
“Pulse Jet Mixing at the Waste Treatment and Immobilization Plant,” continues to be
delayed. On April 30, 2012, DOE informed the Board that the approach described in the
DOE implementation plan to verify the vessel mixing system design was inadequate.
DOE committed to revise their implementation plan to describe a workable approach by

' This report can be found at: http://www.dnfsb.gov/board-activities/reports/reports-to-congress/twenty-third-annual-
report-congress



December 31, 2012. However, in the ensuing period, the Secretary of Energy undertook
a more comprehensive review of the plant’s design. In a letter dated November 8, 2012,
the Secretary informed the Board that this review may result in further changes to DOE’s
approach to resolve safety-related mixing and other technical issues. The Secretary
committed to incorporate these changes into a revision of the Recommendation 2010-2
implementation plan. Meanwhile, DOE slowed the construction of two key facilities of
the treatment plant to resolve longstanding safety-related issues and address the impacts
of the resulting technical solutions on the WIP design.

. ldeally, at what point would the Safety Board be consulted in the planning process?
Board’s Response:
One of the key functions in the Board’s Enabling Statute is:
(4) Review of facility design and construction.

The Board shall review the design of a new Department of
Energy defense nuclear facility before construction of such facility
begins and shall recommend to the Secretary, within a reasonable
time, such modifications of the design as the Board considers
necessary to ensure adequate protection of public health and
safety. During the construction of any such facility, the Board
shall periodically review and monitor the construction and shall
submit to the Secretary, within a reasonable time, such
recommendations relating to the construction of that facility as the
Board considers necessary to ensure adequate protection of public
health and safety. An action of the Board, or a failure to act,
under this paragraph may not delay or prevent the Secretary of
Energy from carrying out the construction of such a facility.

When performing this function, the Board conducts its formal reviews of DOE’s
project information in accordance with the availability of documentation associated with
DOE’s acquisition decision process as laid out in DOE Order 413.3B, “Program and
Project Management for the Acquisition of Capital Assets.” Within this process, DOE’s
Critical Decision phases are aligned with the production of safety documentation and
resolution of project issues. This allows the Board to identify and communicate any
concerns it may have to DOE and stay off DOE’s critical path. This is the Board’s goal.
Significant DOE project design changes after beginning construction or failure to
adequately resolve known safety issues have resulted in cost increases and project
delays. In the July 19, 2007, Joint Report to Congress, the Board and DOE stated that a
number of problems have resulted from the untimely identification and resolution of
safety issues during the design and construction of new defense nuclear facilities. Both
the Board and DOE recognize that untimely identification and resolution of safety issues
has resulted in large part from the failure by DOE to adequately identify and incorporate
safety requirements into the design at the earliest stages of a project.



Q: What would allow the Safety Board to be brought into the planning process earlier?
Board’s Response:

As described in the previous response, the Board’s Enabling Statue requires that the
Board review the design and construction of new Department of Energy defense nuclear
Jacilities. In actual practice, the Board's involvement is predicated upon DOE’s
generation of safety and design documents as the project matures through the DOE’s
Critical Decision phases. This process is described in DOE Standard 1189 and DOE
Order 413.3B. The Board carefully documents its concerns in (1) Board letters and
Recommendations to DOE, (2) “Project Letters” at DOE’s Critical Decision points for
conceptual and preliminary design, and (3) the Board’s Periodic Report to Congress.

Q: Are there other ongoing projects that the Safety Board is concerned about?
Board’s Response:

The Board’s Periodic Report to Congress is designed to answer this question with a
section named “Projects with the Most Significant Unresolved Safety Issues.” The latest
Report to Congress was issued on July 15, 2013. Within that report, the Board identified
the following projects as having the most significant unresolved safety issues: (1) the
seismic evaluation and upgrade of Los Alamos National Laboratory’s (LANL) Plutonium
Facility (PF-4), (2) the Hanford Site’s WTP, and (3) the UPF at the Y-12 National
Security Complex. Further details and a summary of the Board’s safety concerns are
contained in the report.

2. The Safety Board conducted an investigation into the safety culture at the Waste Treatment
Plant at Hanford in 2011, and found that “DOE and contractor project management behaviors
reinforce a subculture that deters the timely reporting, acknowledgement and ultimate
resolution of technical safety concerns.”

Q: What specific behaviors led to this conclusion?
Board’s Response:

The Board’s June 9, 2011 Recommendation, “Safety Culture at the Waste Treatment
and Immobilization Plant,” (Board Recommendation 2011-1) states that there were
significant failures by both DOE and contractor management to implement their roles as
advocates for a strong safety culture. The Recommendation went on fto state that there
was unusually high tension at the WI'P project between organizations charged with
technical issue resolution and development of safety basis scope, and those organizations
charged with completing design and advancing construction. This unhealthy tension
rendered the WI'P project's formal processes to resolve safety issues largely ineffective.
DOE reviews and investigations failed to recognize the significance of this fact.
Consequently, neither DOE nor contractor management had taken effective remedial



action to advance the Secretary's mandate to establish and maintain a strong safety
culture at WTP.

Q: Has the Safety Board found similar subcultures at other project sites?
Board’s Response:

In the Secretary’s Implementation Plan to address Board Recommendation 2011-1,
the Secretary of Energy agreed to conduct an Extent of Condition review (o determine
whether safety culture weaknesses are limited to the WTP project or are more broadly
occurring in DOE’s defense nuclear complex. DOE has completed the following
broadened set of independent safety culture assessments:

o LANL, Chemistry and Metallurgy Research Replacement (CMRR) Project;

e Y-12 National Security Complex, UPF Project;

e [daho Cleanup Project, Sodium Bearing Waste Treatment Project;

e Savannah River Site, Salt Waste Processing Facility;

e Pantex Plant;

e  Office of Environmental Management (EM) Headquarters.

As explained in the Board's 23" Annual Report to Congress, these assessments were
led by DOE’s independent recognized experts in safety culture and found weaknesses in
safety culture throughout the DOE defense nuclear complex. A number of important
actions remain, including performing self-assessments at sites and facilities not assessed
by the Office of Health, Safety and Security; integrating the findings across the complex
into a coherent whole; and developing tools to sustain a robust nuclear safety culture

throughout DOE’s defense nuclear complex.

3. One reason for DOE’s poor cost estimates is that EM has initiated construction of facilities
before completing their design, also known as the “design-build” model.

Q: How has the design-build model impacted projects from the Safety Board’s perspective?
Board’s Response:
The most visible “design-build” project in the DOE complex is the Hanford Site’s
WIP. On March 22, 2012, the Board held a Public Hearing and Meeting to discuss the

status of actions related to unresolved technical safety issues in the design of the WT'P
and infrastructure needs at the Hanford Tank Farms. The Board also examined the



relationship between the resolution of these unresolved safety issues and development of
a sound nuclear safety strategy.

In the opening remarks, the Board recognized that DOE’s decision to pursue a
design-build, fast-track approach for this project involves greater risk than would a
traditional design and construction approach. The Board’s concerns are with DOE’s
decisions to continue design and construction of the plant when there are many major
unresolved technical issues that can impact not only safety-related controls needed to
protect the public and workers, but also the reliability and capability of a plant that must
operate safely for decades. Once the plant is operating and processing radioactive
waste, options for physical changes in process cells will be extremely limited, costly, and
likely to expose workers to hazardous situations. To the maximum extent possible,
solutions to design and operational issues must be accommodated before commissioning
the plant. In summary, a learn-as-we-go operating philosophy is not prudent or safe for
this facility.

4. At the hearing there was a discussion regarding the Safety Board’s role in decisions made to
modify the design of the Integrated Waste Treatment Unit at Idaho and whether these
modifications led to delays.

Q: Can you clarify the Safety Board’s role in decisions to make safety modifications and
what if any impact the Safety Board’s recommendations had on the project’s schedule?

Board’s Response:

With regard to the IWTU, the Board does not believe it contributed to the increases
on the project’s schedule. The Board issued two letters that provided independent
analysis and advice to DOE about IWTU.

The Board’s enabling legislation states that the Board’s mission is to provide
independent analysis, advice, and recommendations to the Secretary of Energy to inform
the Secretary, in the role of the Secretary as operator and regulator of the defense
nuclear facilities of DOE, in providing adequate protection of public health and safety at
such defense nuclear facilities. As such, the Board does not have a decision making role
for safety modifications for any defense nuclear facility. That role lies solely with DOE.

In the first letter, dated January 24, 2007, the Board stated there were not any
significant safety issues at the INTU at the ldaho National Laboratory. However, the
Board did state that several items should be resolved prior to final design and
construction. These items are listed below and were reported as open Board issues in the
Board’s Periodic Report to Congress from 2007 to 2009. The Board documented DOE’s
resolution of these issues in the Board’s February 9, 2009, Periodic Report to Congress.

e Pilot plant testing



e  Waste characterization
e Distributed control system design

The topic of the second Board letter, dated May 1, 2008, was the seismic and
structural design of the INTU. The Board’s reviews revealed a number of issues related
to the development of the design basis ground motion and overall seismic design for the
facility. The issues originated in 2006 due to DOE’s change in design requirements,
during the preliminary design phase, to increase the facility scope to include the ability
fo process additional waste stored at the Idaho site. DOE’s change in project scope
required that the process and packaging cells meet a higher seismic design performance
than was previously required.

The letter further stated that, as a result of significant efforts made by the DOE’s
Idaho Operations Office (DOE-ID) and the IWTU structural designer, Simpson,
Gumpertz & Heger, all issues were resolved, and appropriate changes to the design were
made. The Board commended both DOE-ID and Simpson, Gumpertz & Heger for
resolving these issues in an expeditious manner. IWTU is currently progressing to the
hot commissioning stage of operations, which is anticipated for 2014.
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Post-Hearing Questions for the Record
Submitted to the Honorable Joseph F. Bader
From Senator Ron Johnson

“Contract Management by the Department of Energy”
June 27, 2013

How many recommendations has the DNFSB made to DOE since it was created? Have
any not been accepted by DOE?

Board’s Response:

Over the 23-year period of 1990 to 2013, the Board has issued 57 Recommendations
to the Secretary of Energy. Only one of the Board’s Recommendations has been partially
rejected. This was Recommendation 2010-1, “Safety Analysis Requirements for Defining
Adequate Protection for the Public and Workers.” Currently, there are 12 open
Recommendations.

The hearing highlighted a number of cases, including the Hanford Waste Treatment Plant
and the Idaho National Lab Integrated Waste Treatment Unit where DNFSB
recommendations or other input received midway through a project caused delays and
cost increases. In your written testimony, you discussed DNFSB and DOE efforts since
2005 to better coordinate on review of safety design elements early in the process. How
have these efforts changed DNFSB involvement in project oversight since 20057 Please
provide an example of a project where DNFSB-DOE early collaboration has yielded
benefits.

Board’s Response:

The Board disagrees with the contention that the Board caused delays and cost
increases in DOE’s design and construction projects, including Hanford’s Waste
Treatment and Immobilization Plant and the Idaho National Laboratory’s Integrated
Waste Treatment Plant. The Board conducts its formal reviews of DOE’s project
information in accordance with the availability of documentation associated with DOE’s
acquisition decision process as laid out in DOE Order 413.3B, “Program and Project
Management for the Acquisition of Capital Assets.” Within this process, DOE’s Critical
Decision phases are aligned with the production of safety documentation and resolution
of project issues. This allows the Board to identify and communicate any concerns it may
have to DOE and stay off DOE’s critical path. This is the Board’s goal. DOE has
experienced cost increases and project delays as a result of its decisions to implement
significant project design changes after beginning construction or failure to adequately
resolve known safety issues.

On the question about how the Board’s involvement in project oversight changed
since 2005, incorporating safety issues into project planning was the topic of a series of
three Board public hearings and meetings from December 7, 2005, to March 22, 2007.
The purpose of these public hearings and meetings was to discuss policies, expectations,
and processes for integrating safety into the design of DOE’s defense nuclear facilities.



The meetings were the result of the Board’s observation that DOE demonstrated
considerable difficulty integrating safety into the design of certain defense nuclear
facilities. DOE’s difficulties are attributed to the lack of integration of safety during the
design development process, inadequate development of design criteria, or proposed
designs that do not meet intended safety goals. The situation is further complicated
because construction usually starts before the design is complete and rypically DOE’s
unresolved safety issues are closely coupled with broader concerns that include
technical, operational, maturation of technology, and construction schedule issues. In
the 2007 public hearing and meeting on safety-in-design, the Board and DOE agreed that
implementation of safety at the earliest stages in the design of an environmental clean-up
or construction project is crucial to achieving mission related goals and reducing cost
increases and schedule delays. It was also agreed that integrating safety late in the
design process can lead to cost increases and schedule delays.

A summary of how the efforts to identify and resolve safety issues early in the design
process changed DNFSB involvement in project oversight is contained in the July 19,
2007, “Report to Congress on the Status of Significant Unresolved Technical Differences
between the Board and the Department of Energy on Issues Concerning the Design and
Construction of DOE’s Defense Nuclear Facilities.” Enclosure (1) of that report
sununarizes the actions the Board and DOE fook to provide for more timely identification
and resolution of safety-related technical issues raised by the Board. These actions
include the following:

e [ssuance of “Project Letters” that summarize unresolved safety issues and the
Board’s view of the safety status of projects at appropriate critical decisions. For
example, Board Project Letters are typically issued as the project advances from
conceptual, to preliminary, and to final design. Starting in 2007, the Board has
issued 15 Project Letters on 10 different design and construction projects with the
latest being issued in July 2012.

e [ssuance of “Periodic Reports to Congress” that summarize to the Congress
unresolved safety issues on a project by project basis. To date, the Board has issued
19 Periodic Reports to Congress with the latest being issued in July 2013.

e DOE updated DOE Order 413.3A, “Program and Project Management for the
Acquisition of Capital Assets,” which implements changes focused on early
integration of safety into design.

o  DOE implemented a new Standard 1189, “Integration of Safety into the Design
Process.” The standard implements specific actions during the project design phase
to achieve the safety-in-design objectives incorporated into DOE Order 413.3A.
DOE committed to updating Standard 1189 as part of the implementation plan to
resolve the Board’s Recommendation 2010-1, “Safety Analysis Requirements for
Defining Adequate Protection for the Public and the Workers.”

e DOE and the Board selected two major projects, the Uranium Processing Facility
and the Integrated Waste Treatment Unit (IWTU), to demonstrate safety-in-design
requirements of Order 413.3A and Standard 1189.



DOE and the Board chose the IWTU at the Idaho National Laboratory to pilot the
integration of the safety and design initiative. In the Board’s view, the INTU project
represents a good example of how the Board’s collaboration with DOE yielded positive
safety-related results. The Board issued two letters on IWTU, a Board Project Letter and
a Board Letter containing a staff issue report. In the first Project Letter, dated
January 24, 2007, the Board stated that it did not have any significant safety issues
regarding the IWTU at that time. However, the Board believed that several safety-
related items should be resolved prior to final design and construction. These items were
reported as open Board issues in the Board’s Periodic Reports to Congress from 2007 to
2009. The Board documented DOE’s resolution of these issues in the Board’s February
9, 2009, Periodic Report to Congress.

The topic of the second Board Letter, dated May 1, 2008, addressed INTU’s seismic
and structural design. The Board's reviews revealed a number of issues related to the
development of the design basis ground motion and overall seismic design for the facility.
This letter further stated that as a result of significant efforts made by the DOE’s Idaho
Operations Office (DOE-ID) and the IWTU structural designer, Simpson, Gumpertz &
Heger, all issues were resolved and appropriate changes to the design were made. The
Board commended both DOE-ID and Simpson, Gumpertz & Heger for resolving these
issues in an expeditious manner. IWITU is currently progressing to the hot
commissioning stage of operations, which is anticipated for 2014.

3. In your testimony, you stated that while the DNFSB does not conduct cost-benefit
analyses of its recommendations, it does consider their “economic feasibility.” What
standard does the DNFSB use to assess economic feasibility?

Board’s Response:

The Board's interpretation of the technical and economic feasibility of
Recommendations is documented in a February 14, 2013, report to the Chairmen and
Ranking Members of the Senate and House Armed Services Committees [copy enclosed].
The report states that each of the Board’s five members individually assess the economic
feasibility of a Recommendation based on careful consideration of the data, briefings,
and technical discussions held with/provided by DOE and the Board’s staff. The Board
considers economic feasibility by comparing the rough order of magnitude’ cost of
alternative approaches and structuring Recommendations so as to allow the Secretary
flexibility in designing cost-effective actions needed to address Board Recommendations.
Congressional guidance on the criterion for economic feasibility states that (1) the Board
is not required “to make formal findings concerning economic or technical feasibility”?
and (2) “the burden of demonstrating that a Recommendation is not technically or
economically feasible rests with the Secretary.”

Enclosure

' Rough-order-of-magnitude cost estimates are described in “GAO Cost Estimating and Assessment Guide: Best
Practices for Developing and Managing Capital Program Costs” (GAO-09-3SP, March 2, 2009).

2S. REP. NO. 100-173, at 28-29 (1987).

S ld.



Peter S, Winokur, Chairman DEFENSE NUCLEAR FACILITIES
Jessie H. Roberson, Vice Chasmman SAFETY BOARD

Jjohn £ Mansfield Washington, DC 20004-2901

Joseph F. Bader

Scan Sullivan

February 14, 2013

The Honorable Card Levin
Chairman

Senate Armed Services Committee
United States Senate

269 Russell Senate Office Building
Washington, DC 20510

The Honorable James Inhofe
Ranking Member

Senate Armed Services Commitiee
United States Senate

205 Russell Senate Office Building
Washington, DC 20510

Dear Chairman Levin and Ranking Member Inhofe:

The Joint Explanatory Statement of the Committee of Conference accompanying the Conference
Report for the National Defense Authorization Act for Fiscal Year 2013 directed the Chairman of the
Defense Nuclear Facilities Safety Board to “. . . submit a report o the congressional defense committees
by February 15, 2013, regarding how the DNFSB considers the technical and economic feasibility of
implementing its recommended measures.” (Report. p. 394)

On behalf of the DNFSB, I am pleased to submit the report appended to this letter in response to
the Conference Committee’s direction.

Sincerely,

G-

Peter S. Winokur, Ph.D.
Chairman

cC: The Hon. Ben Nelson, Chairman, Senate Armed Services Strategic Forces Subcommittee
The Hon. Jeff Sessions, Ranking Member, Senate Armed Services Strategic Forces
Subcommittee



Peter S. Winokur. Chairman DEFENSE NUCLEAR FACILITIES

Jessie H. Roberson, Vice Chairman SAFETY BOARD
John E. Mansficld Washington, DC 20004-2901
Joscph I, Bader

Scan Sullivan

February 14, 2013

The Honorable Howard P. “Buck™ McKeon
Chairman

House Armed Services Committee

United States House of Representatives
2310 Rayburn House Office Building
Washington, DC 20515

The Honorable Adam Smith

Ranking Member

House Armed Services Commitiee
United States House of Representatives
2264 Rayburn House Office Building
Washington, DC 20515

Dear Chairman McKeon and Ranking Member Smith:

‘The Joint Explanatory Statement of the Committee of Conference accompanying the Conference
Report for the National Defense Authorization Act for Fiscal Year 2013 directed the Chairman of the
Defense Nuclear Facilities Safety Board to . . . submit a report to the congressional defense committecs
by February 15, 2013. regarding how the DNFSB considers the technical and economic feasibility of
implementing its recommended measures.” (Report, p. 394)

On behalf of the DNFSB, I am pleased to submit the report appended to this letter in response (o

the Conference Committee’s direction.
Sincereié.

Peter S. Winokur, Ph.D.
Chairman

o The Hon. Mike Rogers, Chairman. House Armed Services Strategic Forces Subcommittee
The Hon. Jim Cooper, Ranking Member, House Armed Services Strategic Forces Subcommittee



Board Interpretation of “Technical and Economic Feasibility”
I, Introduction

The Board's enabling act, 42 U.5.C. § 2286 et seq., tasks the Board with issuing
recommendations to the Secr etsw of Energy regarding pulﬁ ic %&aﬁ*h and safety at the
Department of Energy’s (DOE’s) defense nuclesr facilities, on 2286{a}{5} contains the
foliowing requirement: “in making its recommendations, ‘i\e 3@8? shall consider the technical
and economic feasibility of implementing the recommended measures.”” In this report, the
Board explaing how i implements this statutory requirement.

. Overview

i is the role of the five Board Membaers, nominated by the President and confirmed by

the Senate as recognized experts in nuclear safety matters, to individualiy make their own
decision on whether the recommaendation they are considering is technically and economicaily
feasible. Such a decision is made based on a careful consideration by each Board Member
individually of the sum total of the information, data, briefings and technical discussions held
with/provided by DOE and Board staff. This material is made available over the considerable
pearicd of time from initial consideration of a safety issue and whether it rises to the level of 3
recommendation through final approval/denial of the proposad draft before the Board
Member.

The Board considers technical feasibility by ensuring that each recommendation |
capable of implementation using generally accepted scientific and engineering principles. The
Board cmsxdsz‘s economic feasibility by comparing the rough order of magnitude cost of

alternative approaches and structuring recommendations so a5 1o allow the Secretary flexibility
in designing cost-effective actions needed to address Beard recommendations. The Board does
not use a cost-benaefit analysis formula.

T‘fﬁe Bo rd’ consideration of technical and economic feasibitity is guided by the
substantial fegislative record surrounding the development and approval of the Board's
enabling act by Congress. The principal sponsor of the Board’s enabling act in the late 1980s
was Senator john Glenn of Chio, then Chairman of the Senate Committee on Governmental
Affairs. Senator Glenn introduced S, 1085, the “Nuclear Protections and Safety Act of 1987, in
April of 1987, The Committes on Governmental Affairs reported on the bill on September 24,
1887, in Senﬁfe Report 100-173 which addressed the subject of “technical and economic
feasibility,” quoted in full below:

*Tris ;“ ovision was recam%y by the Nationa! Defense Authorization Act for Fiscal Year 2015
its cations, the Tm o shall consider, and specificolly assess risk (whenever sufficien
fan fi seonomic feasibility of implamenting the recommended measures” (emphasis aac‘e




{Iin making its recommendations, the Board is directed to consider technical and
economic feasibiiity. This is not a cost-benefit analysis formula. The Board's
recommendations to subsiantially reduce the likelihood that events will occur at

any DOE nuclear facilities should not be restricted by cost. Technical feasibility
requires that the Board’s recommendation be capable of implementation using
generally accepted scientific and engineering principles. Addressing economic
feasibility means that in seeking to reduce risks, the Board should compare the
costs of alternative approaches so as to structure any recommendation in an
economic manner. For example, the Board may determine that it will cost five
hundred million dolfars ($500,000.000) to reduce substantiaily the likelihood of 5
auciear event at a twenty-year-old DOE production reactor, which has an
expected useful life of twenty-three to twenty-five vears and a replacement
value of one billion dollars (51,000,000,000}. Under those circumstances, the
Board could indicate what technical and engineering improvemeants would be
needed to repair the existing facility so that it could achieve acceptable
standards for continued operation, but recommend closing such an old facility
and accelerating the planning and construction of 3 new, replacement facility as
a more economic use of federal dollars.’

¢

ifth, subsection {g}(6}){A} directs the Board in making recommendations to
consider technical and economic feasibility. This standard does not require the
Board to make formal findings concerning economic or technical feasibility. it is
further ?ECng‘tiZéd ‘that the Board's recommendations will never be subject to
scientific or econormic certainties or be without controversy. Inevitably there will
be instances w iﬁese ‘m Secretary believes the Board has not properly evaluated
the data and reached correct conclusions concerning the safety of DOE's
facilities. In those instances where the ﬁecm%a’y believes the Board's
remmmend tion addresses a non-axistent or extremely remote technical
possibility, and implementing the changes will be extremely burdensome, the
Secretary may disagree with the Board utilizing subsections (R} 1}{4) and
{h}{2}B3{). The burden of dem@nsira’cmg zha%‘ a recommendation is not
technically or economically feasible rests with the Secretary. If the Secretary
disagrees with the Board’s recom T;endatom on these grounds, subsection
(hi(23{B}{i] requires the Secretary to report the disagreement to Congress and
the President, along with the reasons for the Secretary’s decision.®

5. 1085 was referred to the Senate Committee on Armed Services, then chaired by Senator Sam
Nunn of Georgia. This committee reported on the bill on November 20, 1987. While the
commitiee recommended a number of changes to the bill, it did not rt‘afiﬁ’v the “technical and
ecanomic feasibility” requirernent for Board recommendations. The comimittee offered the

following comment:

5. Ree. No, 100173, 5t 28-29 (1087}
" gk Bt 30

e



ftin making its recommendations, the Board is directed to consider technical and
economic feasibility. Technical feasibility requires that the Board's
recommendations be capable of implementation using generally accepted
scientific and engineering principles. Econamic feasibility means that the Board
may compare the cost of alternative approaches and structure its
recommendations so as to reflect cost comparisons, The Board may compare the

costs of alternative ap@roaches 1o achieving adequate protection of public
nealth and safety. The Board may consider such factors as the remaining useful
life of facilities, scheduies and plans for replacing them, and means to mitigate
disruptions to ongoing operations that may result from recommended safety
improvements, and other considerations.”

The Board has followed the guidance provided by the Senate committees during the ensuing 23
vears and 57 formal recommendations.

The following three general principles can be extracted from the committee reports:

s The requirement to consider technical and economic feasibility “is not a cost-benefit
formula.”®

&  The Boardis not réfgm ‘ed “to make formal findings concerning economic or
technical feasibility.””

¢ “The burden of demonstrating that a recommendation is not technically or
economically feasible rests with the Secretary.””

The first of these principles is a direct consequence of the enabling act requirement that
the Board determi m»z a recommendation is “necessary to ensure adequate protection of public
health and safety.”” Hence, recommendations are not to concern safety above and beyond the
Atomic Energy Act standard, but rather should took to achleving that standard of adequate
rrotection. The courts have held that, unless required by statute, cost may not be weighed
against measures needed to meet the statutory standard.’

o

The second and third principles are interrelated. The language of the statute directs the
Board to “consider” technical and economic feasibility, yet Congress was aware that the Board
would ultimately have to defer to the Secretary on application of these criteria, This is 56
because the Secretary is assigned the task of evaluating the Board’s recommendations bef
drafting and providing to the Board an implementation plan. Part of this task involves {ieczdmg

S, fre Mo, 100232, 8t 26 (1987)

* supro note 1

® 5 Rer Mo, 100173, 51 28-29 (1987)

i

g3t 5.7 {discussing the “sdequate protection” stancard 1o be used by the Soarg)

¥ Sze Union of Concerned Scientists v. U.S. Nuciear Regulat Comm’ﬁ BBOF 2¢ 552 {D.C. {ir, 198Gy, Union of
Corcernag Stientists v, U5, Nugisar Begulatory Comm'n, 3 £2d10841D.C Cir. 195 Kg en bonc gen, 859 F 26
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the best means to implement the safety objectives set forth in the recommendation. It
therefore foilows that the ultimate burden of deciding on technical and economic feasibility
properly rests with the Secretary.

1, Development of 3 Recommendation

Be f cre moving 1o a discussion of the two separate criteria, it is important to explain how
the Board decides to issue a recommendation. Prior {o the preparation of a recommendation,
the Board and its staff will have evalusted the safety implications as well as technical and

egu%atcfgf issues of concern, This evaluation is comprised of many activities: Board Member
and staff visits to affected sites; briefings to the Board by DOE and its contractors; exchanges of
formal correspondence; staff-to-staff meetings; reports to the Board submitted under a
reporting requirement; and, in some cases, public hearings. By the time a recommendation is
considered, DOE will be fully aware of the Board's concerns and will have provided much of the
information relied on by the Board to formulate its position. None of the Board’s 57
recommendations have been issued without this level of review and analysis

The Board applies its deep understanding of DOE's nuclear facilities, underlying
technologies, programs, standards, and procedures to avoid recommending measures that
simply cannot be implemented. The Board has always been pragmatic in its review of
slternative means and methods proposed by DOE to meet the intent of a recommaendation. In
the great majority of cases, DOE has been able to develop an implementation plan suitable to
address the safety problems of concern to the Board. However, disagreements have arisen over
priorities, risks, and safety criteria. These disagreements were expected by Congress:
“Inevitably there will be instances whare the Secretary believes the Board has not properly
evaluated the data and reached correct conclusions concerning the safety of DOE's facilities.” '
All regulatory and oversight systems involve tension over complex problems. The Board
believes that the best approach to satisfying Congressional intent is to be extremely thorough
in exploring safety concerns pricr to considering whether a recommendation to the Secretary is
needed,

V. Technical Feasibility

Both Senate reports include the same criterion for tachnical feasibility: is the
recommended measure “capable of implementation using everaéiy accepted scientific and
engineering principles”?*" This criterion would apply principally in cases ‘“2 hare the Board
recommends that DOE take spacific physical actions such as installing new equipment,
upgrading a safety systemn, engaging in a test program, and the iike, as opposed to setting out &
desired resuit without spacifying means. Of its recommendations issued to date, 10 fall into this
category.' In its other 47 recommendations, the Board is recommending that DOE address

S Ree No, 100-173, at 28-29 (1987},
supra note 1 ig. 8t 30,
* pecommendations 80-1, $3-3, 890-7, 83-5, §5-1, 2000-1, 2004-2, 2000-2, 2012-3, 2012-2.



concerns in its safety framework, including safety management programs dealing with fire
protection, quality assurance, confinement ventilation, packaging, and administrative controls.

Assurance of technical feasibility of recommended measures is provided by three
factors. First, the Board Members themselves are legally required to be recognized experts in
the ﬂeﬁ of nuclear safety and thus trained in physics, chemistry, nuclear engineering, and
mathematics. Second, the Beard has recruited and maintains a technical staff holding advanced
degrees in nearly every technical discipline applicable to defense nuclear facilities, Outside
experts gre regularly engaged {35 authorized by the Board’s enabiing legislation] whenever
specialized knowledge is required. Third, the corporate knowledge represented by the Board
Members and its staff extends into every field of nuclear science and engineering, from theory
through to implementation, including construction, operations, and project management,
Taken together, these factors enable the Board to assure that prior toissuing a
racommendation, the technical measures necessary to address the recommendation are
readily available should DOE choose to implement them. Specific examples of recent
recommendations are included in Section Vi below.,

Additional assurance is provided by the fact that the Secretary has not responded to any
Board recommendation by arguing that the measures reguested by the Board are “technicslly
infeasible.” This record gives the Board confidence that it has faithfully followed the guidance
of Congress to recommend measures “capable of implementation using generally accepted
scientific and engineering principles.”

V. Economic Feasibility
Congressions! guidance on this criterion ¢an be summarized in these three points:

s The burden of demonstrating that a recommended r*"eaasure il be extremely
ourdensome” to implement rests with t {:‘SFECTQ'L::{“

s The Board may compare the cost of alternative approaches and structure its
recommendations so as to retact cost comparisons.

¢ The Board may consider such factors as the remaining useful life of facilities, schedules
and plans for replacing them, and means to mitigate disruptions to ongoing operations
that may result from recommended safety improvements, and other considerations.

The reason for the first of these has already been noted: only DOE can estimate with any
accuracy the precise cost of implementing Board recommendations. in most recommendations
the Saard sdéz‘mf s a safety concern and safety objectives, but leaves up to the Secretary what
specific actions will be taken, Moreover, the Board lacks the resources, expertise, and
information base on which to make financial estimates.




In formulating the specifics of its recommendations and evaluating implementation

he Board does take into account such factors as “the remaining useful life of facilities,
and plans for replacing them, and means to mitigate fiisrupf'om 1o ongoing
operations that may result from recommended safety improvements,”* and other
considerations. Sometimes, the Bfwasfi caonsiders safety issues in an old DOE facility that may not
be replaced for some years, if ever.”” A recent example is the Board’s consideration of newly-

discovered seismic deficiencies whichled to R Lcmmeada ion 20098-2, Los Alamos National
Leboratory Plutonium Facility Seismic Safet v *
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Near-term actions and compensatory measures to reduce significantly the
consequences of seismically induced events will likely involve operating the
facility with restrictions on material-at-risk, removing inventor g from susceptible
locations or storing material in robust containers, and reducing the likelihood of

a fire following a seismic event by identifying and tmsiemen*m& appropriate
safety measures, Consistent with the Board ‘s Recommendation 2004-32, Active
Confinement Systems, one long-term strategy that could provide effective
mitigation for seismic events invelves upgrading the facility’s confinement
ventilation system to meet seismic performance category 3 criteria. This strategy
would allow the confinement ventilation system to reduce reliably the
consequences of a seismically induced event by many orders of magnitude to
acceptably low values.

When NNSA learned of a significant increase in the estimated ground motion
that the Los Alamos Plutonium Facility could experience during an earthquake, the
Board carefully considered the subsequent dose consequence to the public following
such an event. The Board then purposely crafted Recommendation 2009-2 so as to give
the Secretary maximum latitude to choose the most effective remedies. A wide range
of economically-feasible remedies were considered by the Board, including reduction of
material-at-risk {MAR], changes in facility operations, and facility replacement.
Recommendation 2009-2 identified the severity and urgency of the situation and called
for an acceptable safety strategy involving both immediate and long term actions to
reduce this risk. As noted above, the Board recommended that installation of an active
confinement ventifation system be considered as part of an effective long-term strategy
for risk-reduction. i short, the Board identified the risk to the public, and further

" Budger Request for Depariment of Energy Atornic Energy Defense Activities and Department of De

&
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identified a wide range of economically-feasible remedies, then left it to the Secretary
to select the specific remedial measures and timetable for implementation.

VI, Application of Principles to Recent Recommendations

in 2012 the Board issued two recommendations, both dealing with highly technical
sroblems at defense nuclear facilities. On May 8, 2012, the Board transmitted
Recommendation 2012-1, Savannah River Site Building 235-F Safety, to the Secretary of Energy.
This recommendation dealt with removing plutonium-238 {Pu-238) contamination from an
inactive facility. Recommendation 2012-2, Hanford Tank Farms Flammable Gos Safety Strategy,
sent {o the Secretary on September 28, 2012, addressed a serious safety problem at the
Hanford Tank Farms. In both cases, the Board was fully informed as to the nature of the safety
problem and recommended technically and economically feasible measures that should resolve
the issues in a reasonable period of time.

Recommendation 2012-1

Building 235-F at the Savannab River Site no longer has a programmatic mission. it is
operated in a surveillance and maintenance mode, is normally unoccupied, and houses several
partially deactivated processing lines, With the exception of residual contamination, Building
235-F has been de-inventoried of special nuclear material. This residual contamination
constitutes the principal hazard and includes a significant quantity of Pu-238, Pu-238 in this
facility is in the form of high ,f iSpé’S bie, fine powder. This form increases the potential dose
conseguences associated with a release,

The Board first identified the need to remove Pu-238 from Building 235-F in a 2003
letter to the Secretary of Energy: “In particular, Building 235-F was anticipated to be shut down
in the near future, but now is planned to be used for long-term storage and related
operations...the risk from several hazards ha[s] been accepted rather than eliminated {(e.g.,
combustible inactive cables in KAMS and ... plutonium-238 contamination in Building 235-F).
Later in 2003, the Board filed a special ?ep@’t requested by Congress. The Board stated is
regard to this same facility:

v »i7

DOE should carry out its plan to remove and characterize plutonium materials currently
stored in 235-F. DOE should not plan extended storage of plutonium in 235-F until i has
compieted implementing the proposals in this report. It may be preferable from safety,
cost, and mission perspectives to pursue storage elsewhere at SRS. Options include an
enhanced KAMS facility, a new starage facility, or an expanded PDCF.*®

’, DIV f‘:“raT C,amv y, O cs!‘”ua“ Dg ense Nuclear Faciities Safety Board, 1o the Hon. £ Spencer Abraham,
This letter was based on seversl vears of work by the Scard’s
of Builoing Z35-F and review of DOE's documentation of the
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The Board reiterated this concern in a second report to Congress in 2005, In that report,
the Board stated:

The Board notes that DOE-SR intends to continue making some structural and
equipment upgrades to 235-F. DOE-SR considers these upgrades necessary to provide
confinement of plutonium-238 holdup in old processing celis should there be a
significant earthquake. The presence of extensive plutonium-238 heldup is one of the
most significant hazards in 235-F. The Board believes the first priority for DOE-SR should
be 1o decontaminate the process cells to eliminate this hazard. Any structural or
equipment improvements would be warranted only if the effort to decontaminate the
plutonium-238 holdup were protracted. The Board v'tzi continue to foliow this issue in
the course of its normal safety oversight for the site.”

On a number of occasions from 2005 to 2012, DOE evaluated options and developed

o remove Pu-238 residual contamination from this facility. However, because these
fforts never moved beyond the planning stage, the Board found it necessary to recommend
ecretary take action to reduce the radiclogical hazard of this deteriorating facility. By
2 :h Board and its staff had been involved in the technical issues presented for more than
ecade. During that period, the Board had the opportunity to review DOE’s own plans for Pu-
38 decontamination, plans that were never put into effect. The Board became increasingly
concerned that ventilation and f:re protection systems were continuing to degrade. In additicn,
the construction of the MOX facility in recent years had placed many additional workers at risk.

%P‘fogm
Q""fr—&ﬁ}?’
*"% o
i

= .«{

AW I

Recommendation 2012-1 thus identified the need for DOE to take near-term actions to
maore effectively prevent a major fire in Building 235-F and to take action to remove and/for
immobilize the residual contamination within Building 235-F because of the potential doss
consequences to coliocated workers and the public

As regards to technical feasibility, the Board recommended near-term actions to reduce
the fire hazards in Building 235-F from combustibles and electrical ignition sources. The Board
pointed to a September 2011 walkdown of Building 235-F by Board staff that specifically
identified a significant quantity of transient and fixed combustibles and unnecessary, non-air
gapped electrical equipment. Remedial measures clearly involved generally accepted practices.
The recommendation further addressed hazards associated with residual contamination. The
Board understood that immabilization «:,imr removal of the hazardous material involve

S

standard engineering practices.

As regards econemic feasibility, the Board considered DOE's previous evaluations and
plans 1o immobilize and/or remove residual Pu-238 contamination. The Board further
understaod that as an siternative to immaobilization/removal of residual contamination,

UTTNUM AND PLuTon

%)



physical upgrades to fire and ventilation safety systems could aiso have resulted in adequate
protection. However, given the lack of facility mission and remaining life, and the tikelihood
that immobilization/removal would ultimately be necessary, physical upgrades {other than
early warning smoke and fire alarms) were understood 1o be economically inefficient,
Accordingly, Recommendation 2012-1 advised the Secretary to take immediate, low cost
actions such as removal of combustibles, de-energization and air-gapping of electrical ignition
sources, evaluation of early detection alarm systems, and upgrades to the emergency response
pian. The Secretary was further advised to immobilize or remove residual contamination as a
long-term measure by whatever method the Secretary found to be most efficient and effective.

On July 10, 2012, the Secretary of Energy accepted the recommendation. in his
acceptance letter, the Secretary stated:

DOE agrees with the Board that action must be taken to reduce the hazards associated
with the materiat at risk that remains as residual contamination within Building 235-F.
The Board acknowiedged in its letter that DOE has taken action to de-inventory Building

35-F of special nuclear material, DOE has also taken action to remove the transient
combustible material within Building 235-F and to limit access. in developing an
implementation Plan, DOE will address all sub-recommendations with the ultimate goal
of reducing, to the extent feasible, the radiological hazards from residual contamination
and the fire hazards due to excessive combustible materials and electrical ignition
sources . .. We look forward to working with the Board as we work te reduce the
hazards posed by Building 235-F.%°

The Board is now reviewing DOE's implementation plan, submitted on December §,
2012, The plan identifies no areas of the recommendation that, in DOE's view, are technically or
ecaonomically infeasible,

Recommendation 2012-2

in this recommendation, the Board requested that DOE take a number of specific
actions to reduce the accident threat posed by flammable gases in storage tanks at the Hanford
Tank Farms. The ventilation systems for the double-shell tanks {DST’s) in the Tank Farms are
important in preventing and mitigating potential accidents involving the flammable gases
genersted by the high-level wastes stored in these tanks. The Tank Farms safety analysis shows
that many of the tanks contain sufficient quantities of gas trapped in the waste such that
flammability limits could be exceeded if the gases were spontaneously released, which is
possible under both normal opersating and accident conditions. Furthermore, ail the double-
shell tanks contain wastes that continuously generate flammable gases and would eventually
create 3 flammable atmosphere in the tank without adequate ventilation. Consequently,
ventilating the double-shell tanks will prevent hydrogen explosions in the vessel headspace.
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Tank ventilation has been the preferred safety strategy to adequstely protect collocated
workers and the public for most of the past two decades.

in 2010, DOE approved downgrading the functional classification of the ventilation

systems from safet s'gm?;cant to general service. in lieu of a credited enginesred feature, DOE
implemented an sci ninistrative control to monitor flammabie gas conditions in the tanks.

iowever, the Board identified a number of weaknesses with the administrative control,
inctuding the need to effectively measure flow rates in the ventilation system. The weaknesses

coliectively rendered the control inadequate to perform the specified safety function, The
Board further noted that other engineered systems providing indications used in determining
whether operators need to take corrective action were not classified as safety significant and
would not be qualified or maintained by DOE in accordance with their safety function. The
Board documented its concerns in a letter to DOE on August 5, 2010.

inresponse, DOE issued 2 letter to the Board on February 25, 2011, stating that it would
take action to restore the double-shell tank ventilation systems to safety-significant status and
upgrade other monitoring systems to safety-significant status. However, DOE did not make
meaningful progress in accomplishing these important commitments, The Board therefore
issued Recommendation 2012-2 to bring the issue to the attention of the Secretary.

As regards to technical feasibility, the Board considerad the nature and severity of the
flammable gas hazards in the Hanford DSTs, the reliability of DOE’s chosen safety strategy,

=

and DOE's applicable sﬂfe*“ requirements, The Board’s recommendation considered that active
confinerment ventilation is the most effective engineering solution used to prevent the build-up
of flammable gases in faéiodctwe waste storage vessels. The technical feasibility of the
recommendation was self-evident in that the ventilation systems already existed and had been
previously credited and relied upon to parform this vital safety function at the Tank Farms.

As regards to the economic feasibility, the 8oard specdifically recommended that DOE
use a graded approach and .. determine the necessary attributes of an adequate active
ventilation system that can deliver the required flow rates within the time frame necessary to
prevent and mitigate the site-spacific flammable gas hazards at the Hanford Tank Farms.” In
this regard, the Board was sensitive to the costs of recommending extensive upgrades to the
existing system. The Board's recommendation recognized that the primary considerations
invoived reliable flow monitoring and assurance of the prescribed flow rates, Consequently,
the Board recommended mg‘-{a;é ing safety related flow monitoring in the tank farm ventilation

system and restoring safety related maintenance and testing requirements to the installed
active ventilation systems 10 assure that the required flow rates were met,

The Secretary accepted Recommendation 2012-2 in these terms:
in developing an Implementation Plan (1P}, DOE will take the pragmatic and graded

approach detailed below to address the sub recommendations that will significantly
improve the robustness of flammable gas controls in the near term. DOE is confident
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this is the most expeditious aporoach to implement 2 more robust safety control for
Bouble Shell Tank {DST) ventilation monitoring consistent with the intent of
Recommendation 2012-2,
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DOE is commitied to the safe operation of its nuclear facilities consistent with the
orinciples of Integrated Sa?et‘{ Management and the Department’s nuclear safety
requirements, DOE values the Board's input on how the Department can improve its
activities. We look forward to wr::sré« ing with the Board and its staff on preparing DOE's
P for Recommendation 2012-2.7

From these statements it appears that DOE is confident the recommendation can be
implemented using & “pragmatic and graded approach” that will fully satisfy the Board's safety
objectives. The plan identifies no areas of the recommendation that, in DOE's view, are
technically or economically infeasible

Vil Conclusion

Over a periad of some 23 years, the Board has endeavored to follow the guidance

rovided by Congress in applying the statutory requirement to consider “technical and
conomic feasibility.” Proof that the Board has succeeded rests in the fact the Secretary has

cepted every Board recommendation in whole or in part; partial acceptances have not been
based on failure to meet the technical and economic feasibility criteria. The Board wili continue
in every case to pragmatically search for technically sound and economicaily feasible solutions
t ¢ 58 f ety concerns at defense nuclear facilities, while being mindful of the ultimate requirement

adequate protection be provided to the public.
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't of Energy, to Dr. Peter 5. Winokur, Cnalrman, Defense
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