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Introduction
In 1993, the Defense Nuclear Facilitics Safety Board (Board) reported to Congress as follows:

“In each of s first four annual reports, the Board recognized the most important
and far-reaching problem affecting the safety of DOE [Department of Fnergy]
defense nuclear facilities is the difficulty in artracting and retaining personnel who
are ftechnically qualified to provide the management, direction, and gnidance
essential for safe operation of DO defense miclear facilities. 1t remaing the most
critical problem today.

In establisiing the Board, i 1988, Congress indicated that it was well aware of this problem. Thus,
the Senate Conference Report that accompanied the Board’s ecnabling legistation stated:

“The Board is expected to raise the fevel of technical expertise in the Department
substantiolly . . . . "* [Emphasis added]

While improvements of an incremental nature have been made by the DOE as a result of Board
actions, they are very far from having changed the level of technical expertise “substantially.” 1In all
DOE organizations responsible for safety of defense nuclear facilities, there remaims a serious lack of
sufficient numbers of DOE personnel who are technically qualified. This applies at Headquarters and
in the freld in both line and oversight organizations, Moreover, as discussed below, the prospects of
improvement appear dim unless the Sceretary and senior DOE managers make a firm commitment
to solve the problem and give personal, priority attention to following through on that commitment.

The focus of this report 15 on two inseparable matters: (1) the number of DOE technical personnel
who are fully qualified for their safety responsibilities and (2) safety at defense nuclear facilities,
There s no representation in this report that DOE does not have adequate numbers of personnel
assigned to DOR organizations responsible for safety at these facilities, The Board has no direct
responsibility to determine the adequacy of the total numbers in these organizations -- only that there
be enough who are fully qualified technically to assure safety. The Board’s responsibility does not
extend to other matters except where such matters affect safety. Thus, for example, 1t includes
reliability insofar as it affects safety, but not beyond.

The report does not discuss the possible future of the DOE about which there has been conjecture,
[rrespective of what changes may or may not be made, there is one imperative requirement; it is that
the government should have among its employees the technical and managerial expertise capable of
agsuring protection of public and worker health and safcty at its defense nuclear facilities and that it
be suitably organized to do so. This need exists today and is not being met in the full degree needed.
This problem requires correction urgently, the imperatives of safety will not wait on other
organizational arrangements.



There is, however, one possible change that requires a brief discussion in the context of safety --
namely regulation. A DOE advisory committee recently recommended to the Secretary that its
defense nuclear facilities be subjected to a greater degree of external regulation than now applics to
them.” Implementation of this recommendation would not alter the need for DOFE to build up the fill
“in-house” technical capability that is called for in this report.



Background

The technical personnel problem described in this report has persisted generally for several decades
throughout the nuclear programs of DOE and its predecessor organizations, the Encrgy Research and
Development Administration (ERDA), and the Atomic Energy Commission (AEC). Attention hag
becn called to the problem repeatedly -- most intensively in the aftermath of the nuclear accidents at
Three Mile Tsland and Chernobyl, The roots of the problem are deep-seated; so much so that they
go back to the very otigins of the AEC,

The AEC was “born decentralized,” matching the strong convictions of its first chairman, David
Lilienthal, It had a very small headquarters organization and large government organizations in the
field, at sites like Oak Ridge, Richland, and Savannah River, The technical aspects of programs and
activities were, for the most part, handled by the AEC’s laboratories and industrial contractors,
Government organizations confined their activities mostly to contractual, budgctary, and
admimstrative matters. The tradition of this division of functions has tended to endure, with a few
significant exceptions, through the decades to the present.

As a result of this division of functions, the succeeding government organizations in ALC, ERDA,
and DOE did not build up the cadres of strong technical capability "in-house" to the degree nceded
to provide effective technical line management direction and guidance, Lacking this essential
capability, the DOE has not performed effectively as a knowledgeable and “demanding customer”
{ Appendix A) for the technical aspects of laboratory and contractor performance.

This deficiency in capability is especially important regarding the protection of public and worker
health and safety at defense nuclear facilities and activities. Two successive Secretaries of Energy
have acknowledged their personal responsibility that such protection be provided ** Yet the DOR
organizations to which safety authorities have been delegated, in both Headquarters and field, do not
have sufficient resources of technical personnel to exercise such authornties effectively. This
deficiency has been consistently cited in comprehensive studies of DOE performance (Appendix B).
ffor example, in a 1987 report, a committee of the National Research Council stated;

“The committee conchudes that the Department, both al headguarters and in its field
orgeizations, has refied almost entively on its conlractors Lo identify safety concerns
and to recommend appropricie actions, in part because the imbalance in lechnical
capabilities und experience bebveen ihe contractors and DOL siaff is of sufficient
magnitude 1o precliude DOF from comprehensive DOL involvement in the operation
af the production reactors. The committee recomniendy thal the Depariment acquire
and properly assign the resources and ialent necessary 1o ensure that safe operation
is heing attained. "™

The managerial approach by DOE that was called for in this recommendation is opposad by
mdividuals within DOE and its laboratories and contractors, The opposition is so influential and has
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persisted so long that it requires discussion, In the most fundamental terms, those who object to
government direction, guidance, and oversight, appear to desire a /aissez fuire relationship between
the government and laboratortes and contractors. They discount the value of the government
providing technical direction, guidance, and oversight for organizations comprised of highly
competent, carcfully chosen professionals. The objections to such government activity take scveral
forms and are based on misconceived convictions that: (1) it tends to stifle imagination and initiative;
(2) it1s counterproductive to have the actions of bright professionals (i.e., contractor and ldbmalow)
questioned by those of presumably lesser intelectual mdowmmt% and experience {i.¢., In
govermment); and (3) it is uneconomicat,

Those who object emphasize the overall safety record of DOE’s nuclear weapons program to date,
but they fail to note that the program has operated for decades with restrictions on the release of
information. Thus, the public was seldom made aware of safety-related problems encountered or of
conditions inimical to safety that ought not to have been allowed to exist. For example, there have
been major fires at DOE plutonium processing facilities.” Some of these events have cither gone
unreported to the public, or have been explamed in significantly less detail than would have been
required if the veil of secrecy had been removed, One could speculate that these acctdents could have
had a significant impact upon the nuclear weapons program had they been fully examined with
complete objectivity and in the public domain.

Safety-related problems have persisted into the 1990s. For example, the Board’s Staff has made
several careful reviews of the technical procedures being used by contractor personnel at Pantex i
disassembling nuclear weapons. The procedures, while based on those provided by the weapons
laboratory personnel, who are the technical experts for weapon operations, were being changed by
personnel at Pantex without having the changes reviewed and_approved by the weapons laboratory.
This is unacceptable in a nuclear program. As the Board stated in Recommendation 93-1, Standards
Utitization in Defense Nuclear Facilities,® “There are certain basic principles that apply to the
handling of nuclear materials regardless of their form.” One of these “basic principles” is that all
changes to salety-significant procedures should be thoroughly reviewed and approved by the
designated technical authority. Moreover, many reports sent by the Board to DOE regarding the
avclear weapons program provide vivid examples that are counter to the opimon that highly-qualified
professionals, no matter how well-intentioned and dedicated, can be allowed to conduct nuclear
weapons operations without independent, technically-qualitied checks on the processes and
procedures involved. The safety of activities involving nuclear weapons requires the governinent to
act as a demanding customer, fully-qualified techmeally to assure that nuclear safely of the highest
order is being achicved.

I [988 the Secretary recognized the pitfalls of letting the contractors and laboratories operate as they
had been and began to take corrective action. Reacting to the report issued by the National Research
Council,” DOE formed the Advisory Committee on Nuclear Facility Safety (ACNFS), The goal of
the ACNFS was to provide a degrec of independent safety oversight within the Department.



Moreover, in that same year, Congress also took action and passed legislation that established the
Board to provide external safety oversight of the DOE's defense nuclear facilities and activities.

The Board began operation in late 1989, with the alorementioned admonition from Congress
regarding raising the level of technical expertise within DOE. While subsequent actions by the Board
and DOE have resulted in some improvements, they have been neither comprehensive nor sufficiently
effective at promoting the safety culture changes necessary at DOE activities. The single most
important safety problem at defense nuclear facilities is the lack of sufficient numbers of technically-
quahfied DOI personnel -~ both at Headquarters and i the ficld.

It is important to take note of a significant and potentially instructive exception to all of the foregoing,
namely, the naval nuclear propulsion program (also known as Naval Reactors, or NR). Since 1949,
this program has been a joint effort by DOE (or its predecessors) and the Navy, A distinguishing
attribute of NR is its strong headquarters organization that is comprised of civilians and a limited
number of military personnel -~ all of whom are line managers responstble and accountable to the
program manager. They are led by a nuclear-experienced naval officer who is given long tenure as
Director. All but a few of its personnel are engineers or scientists; these technical personnel have
been carefully selected for excellence in academic performance and other attributes, Field activities
are managed as virtual extensions of Headquarters; heads of field organizations have extensive
experience at Headquarters prior to their appointment.

The NR organization, so constituted, provides strong technical direction and guidance based on close
interaction with the ensemble of laboratories, industrial contractors, shipyards, and trammng
establishments that comprise the program. Congress regarded its safety record as outstanding;
independent reviews have substantiated this opinion.'® Thus, the program was not placed under the
cognizance of the Board. Liven though DOE operates the program jointly with the Navy, there is little
evidence that DOE has studied the program for lessons that might be applicable to DOE's other
defense nuclear programs. For a discussion of the lessons to be learned regarding personnel matters,
see Appendix C.

Principles Which Should Shape DOE Technical Personnel Needs

There are three large orgamzations in DOE Headquarters with key responsibilities for the safety of
defense nuclear facilities: two are line organizations, one headed by the Assistant Secretary for
Detense Programs (DP) and the other headed by the Assistant Secretary for Environmental
Management (EM), As line organizations, it is their responsibility to achieve safety. The third
organization is headed by the Assistant Secrctary for Environment, Safety and Health (EH). Its safety
responstbilities are to: (1) independently confirm that safety is achieved by the line management
organizations, (2) develop safety standards, and (3) provide “technical agsistance™ to line
organizations concerning governmental, safety, and health matters (note that in providing such
assistance therc is a danger of compromising DOE EH eflectiveness in making objective safety
assessments of line performance). Supplementing these Headquarters organizations are many field



organizations representing DOE to government-funded laboratories and contractors at the sites, The
functions of these DOE ficld organizations are of a line character, that is, they are supposed to be
assuring that safety 1s achieved.

fZach of the DO organizations cited above must have appropriate levels of expertise “in-house™ to
provide technical guidance and direction to laboratories and contractors under their cognizance and
to effectively assess the performance of the latter in techmcal dimensions as regards safety. To do
this, technical capabilities of DOE personnel must be at a level generally commensurate with that of
laboratory and contractor personnel. DOE itself has stated this tn formal policy:

YA level of staffing and competence must be provided that is commensurale with
discharging the responsibilities of the program . . . Organizations responsible for
Department operations need to have . . . personnel who possess technical
competence, commitment, discipline, and high standards of professional and
personal excellence. "

Without an equivalent leve] of technical competence, DOE managers cannot effectively engage in
technical dialogue with their laboratory and contractor counterparts. The greater the disparity in
competence, the greater the technical agcendancy the latter will have over the DOE, In such an
environment, it will be difficult, if not impossible, for DOE managers to negotiate effective
agreements with their contractor counterparts on safety-related matters,

There is a need to address, more specifically, the level of DOE technical competence that must be
achieved. The level should be geared to the degree of technical difficulty mherent in the technology
being applied and with the potential severity of the adverse consequences on public and worker health
andl safety that can result from misusing the technology. This is consistent with the tailored approach
to safbty management discussed by the Board in two recent technical papers.'>"  Generally, the
potential for adverse consequences is most acute for activities involving nuclear weapons (such as
their assembly, disassembly, and maintenance), Thus, DOE technical personnel responsible for such
activities should have a first-class engineering or scientific education, thorough education and training
m nuclear weapons technology, and experience in the practical application of such technology
consistent with effective performance of their assigned duties,

Many doubt that it is realistic to expect that such a high levef of qualifications can be achieved by
DOE petsonnel. One rejoinder to such doubts has long been available in the NR program, Objective
examination of the qualifications of all personnel, both civilian and military, in this program would
provide a convincing demonstration that the criteria of excellence cited above are being met -- and
have been met for decades. Until a serious and consistent attempt to meet thent is made in DOE’s
defense nuclear complex, success in this area will continue to be limited at best.



Principles Which Govern DOE’s Relationship with the Board

As will be made evident elsewhere in this report, compensation for many weaknesses and shortages
among DOE technical personnel has been provided in recent years by bringing the technical
competence of the Board and its staff to bear directly on the problems at issue. On the positive side,
it hag been highly advantageous that this capability has been available, On the other hand, there is
necd to recogmze the serious adverse effects that could result from excessive DOL dependence on
the Board’s technical expertise. To be able to understand thesc effects, it is necessary to discuss some
principles which govern the relationship between DOLE and the Board. These principles have been
discussed by the Board in its Annual Reports to Congress.

The first 13 that DOE has total responsibility for the salfety of its facilities. DOE must have the
technical competence, in substance and not merely in appearance, to carry out that responsibility
without unduly relying on the independent oversight provided by the Board. The Board has no
authority to assume or share the line responsibility that DOE has for safety. The Board’s function ig
that of providing independent safety oversight from a position outside DOE. [t is, by nature, a *back-
up” function. By bringing its staff io bear directly on the DOE technical problems, however, the
potential exists for the Board to lapse into an assumption of aspects of DOJ's functions, both hine and
mternal oversight. This is most likely to happen in areas where DOE is technically weakest. If so,
it would be accompanied by the following effects that are adverse to safety in its larger dimensions:
(1) DOE would no longer be in full control of safety; (2) the independent, external back-up status of
the Board would be compromised and vitiated; and (3) specific DOE weaknesses would be “papered
over” and the incentive to correct them removed or lessened.  In short, inordinate application of
Board capability to compensate for DOE technical weakness would serve to camouflage the DOE
weakness and perhaps even compound and reinforce such a weakness,

Secondly, as a well-known aphotism states, “One cannot inspect safety or quality into an activity or
product from the outside™ As an outside organization, it is unrealistic to expect the Board either to
inspect or to assess safety into DOE defense nuclear activities.  Some very specific safety
improvements have resulted due to the Board's activities, However, to be fully effective and
enduring, changes must result from DOE “internalizing” Board recommendations and observations
and applying them across the broad spectrum of its defense nuclear regponsibitities. What s to be
expocted 15 that the Board’s activity will spur similar, self-initiated actions on the part of DOE line
and oversight organizations.




Discussion
Evidence that a Problem Exists

As noted earlier, the Board has informed Congress, in cach Annual Report issued to date, that the
most important safety problem at DOE delense nuclear facilities relates to the number and
qualifications of technical personnel. However, these forcelu! statements have not generated a
commensurate degree of concern and attention in DOE and have not led to effective corrective action.
In these circumstances, it 1s necessary to describe several matters that provide evidence that a safety
problem exists. These matters will be deseribed in summary form below. More detailed discussion
is provided in appendices,

L. DOE has been slow in carrying out a set of Board recommendations that called for actions
to remedy DOE technical personnel problems. In fune 1993, the Board issued Recommendation
93-3, Improving DOE Technical Capability in Defense Nuclear Facilities Programs," which
provided a comprehensive set of recommendations to correct technical personnel problems within
DOE A key provision of the Recommendation is that, [or cach position requiring a technically
qualified incumbent, a determination would be made both of the requirements for the position and of
the qualifications of the incumbent; then the dilference (or "delta™) would be determined.
Determination of these "deltas” is especially important. Objectively made, the determination will
provide the foilowing: (1) increased knowledge of the breadth and depth of the techmceal personnel
problem on a comprehensive basis; (2) an understanding of the education and training that may be
needed on an individual basis; (3) data for developing specific and gereral programs of education and
training that may be required; and (4) a means for deciding which individuals cannot be upgraded to
mect the requirements of their positions, and how to make out-placement provisions for them.

Implementation of these "delta determinations” is being initiated only now, three years after the
Recommendation. While the determinations were to have been completed and remediation efforts
commenced by December 1995, the “delta determination” process did not even begin until then. An
important reason for this is that the preliminary steps adopted by DOE were not completed on
schedule, One such step was to establish generic qualification standards for positions of varying
types. At the site-specific and facility-specific level, many of these standards are still not completed.
Until the "delta determinations™ have been made, the Board cannot asscss how objectively they have
been made or whether effective corrective actions have been taken.

There are already indications that the initial DOE efforts to make these “delta determinations” may
prove unacceptable. One indicator is that the sum of the qualification standard requirements (at the
general, depattment-wide, and site-specific or facility-specific levels), once they are fully developed,
may not be demanding enough, especially with regard to their technical content, Several standards
are suspect for being too weak in their technical requirements; among the poorest arc the important
Technical Qualification Standards for the functional areas described as “Technical Manager™ and
“Project Management.” These particular standards are simply not written to be technically oriented,
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and they should be. A sccond indicator is that the “delta determinations” are to be made by the same
supervisors who, in many cases, have already either selected the incumbent for hig or her position or
otherwise have agsessed him or her as well qualified. A third indicator is that the technical capabilities
of many supervisors are suspect, and the Technical Qualification Program does not set higher
standards for these individuals. Identifying these prospective difficulties and the measures to cope
with them heightens the probability of further delays in making adequate and timely determinations,

When viewed as a whole, DOE’s actions to implement Recommendation 93-3 to datec are not
accomplishing the overall goals of the Recommendation and have becn uneven in quality and
effectiveness.  Taken together, these indications call into question DOE’s resolve to address the
shortcomings identified by the Recommendation,

2. DOE has been ineffective in carrying out the recommendalions ol a DOE internal staffing
study of personnel needs in organizations under the Assistant Secretary for Defense Programs.
More than a year and a hall ago DOE made a commitment to the Board, as part of the
Implementation Plan'® for Board Recommendation 93-6, Maintaining Access to Nuclear Weapons
loxpertise in the Defense Nuclear Facilities Complex,'® to make an immediate study to determine the
effect of the loss of personnel on the capabilities of the DP organization. Some eight months later,
the final draft of the plan'” stated the following:

. A requirement existed for 30 to 40 additional full-time equivalents (FTEs), in addition to the
ten already approved by the Secretary;

, The personnel needed to be distributed between nuclear facility safety and nuclear explosive
safety positions, to increase technical qualifications across the complex; and

. The new positions should be equally split between Headquarters and the field.

The report went on to state that the need for additional personnel was acute in both the area of
Nugclear Explosive and Weapons Safety, as well as the area of Nuclear Facility Safety. Regarding
Nuclear Explosive and Weapons Safety, the report stated:

“IA] number of phenomena pomt to the need lo increase carvent levels of nuclear
explosive safety-releted technical expertise .. (1) the loss by early refirement of
many of the most experienced personnel in the field: (2) the need for improvements
in Nuclear foxplosive Safely Study (NILSS) technical inpuit documentation; (3) the
reguirement for more rigorous selection, qualification, training, and certification of
Nuclear Fxplosive Safety Sty Group (NISSSG) participating and reviewing
persennel; and (4) the need to improve compliance with the relatively new
requivement 10 incorporale piore rigorows qualifative risk assessment methodologies
into the Nuclear Iixplosive and Weapons Safety Program. All these factors support
the immediate requirement for additional personnel resources with technicol
expertise in the field of nuclear explosive safety and related disciplines, "



When discussing Nuclear Facility Safety, the conclusions were similar, The report stated:

YT iwo magor areas of deficient performance were identified. The first is the slow
puce of the Safety Analysis Report (SAR) Upgrade Program and the indifferent
guality of the documents developed under the program. The second category of
problems iy the ongoing difficulties encountered in implementing and maintaining
nuclear safety limits, such ay Operational Safety Requirements (OSRs), Technical
Serfety Requirements (TSRs), administrative limits, ete. . .. Particular emphesis was
placed on the SAR Upgrade Program, . . . which is hampered by a significant lack
of safely ancalysis review capalbility within the Department. This has resulted in o
number of adverse phenomena: (1) lack of an overall management understanding
of the need for this vital safety documentation, and a subsequent drawing out of the
schedule for completion thereof; (2) absence of a technically compelent review
capability for SARy and other safety-related documentation, resulling in further
delays and the inability to perform adequate gquality assurance; and (3) as a
consequence of both of the above problems, inconsistent and inadequate techrical
direction being provided 1o contractors . . . significant and ongaing problems exist
with implementation of new and existing safely and operating limits in the field.
These problems can be directly tied to insufficient levels of tafent in the DO, field
organizations. Some of these problems include: (1) OSRs/TSRs for facilities that
cannot be followed as written, . . . (2) the required periodicity for OSR/TSR
surveillances is often not met; and (3) non-safely significant requirements are
somielimes mixed in with safety significant requirements leading to a diminution of
impact, These conlingencies continue fo persist because of insufficient numbers of
gualified (DO Pacifily Representatives]  and_incdequate levels of technical
experfise for them to fall back on within the P organizgation.”” [Fmphasis added)

Nearly a year has passed since DP completed its first draft of this staffing study and briefed the Board
oh its contents, Since then the Board has learned that DP has hired only eleven safety-related
personnel {1.e., one person more than the original ten authorized by the Secretary); nowhere near the
30-40 additional FTEs noted earlier. Further, it required eight months for DOE to provide the Board
with a formal copy of the DP Staffing Study, which was a deliverable under the Board's
Recommendation 93-6. The Study delivered was couched as a proposal to DP and DOBE
nanagement. To the Board’s knowledge, it has not been formally accepted by either. These lacts
highlight DOE's lack of resolve in executing the findings of the study.

3. A large number of on-site assessments made by the Board’s stafl have shown a lack of
technical qualilications among DOR personnel. Assessments made by the Board’s staff at defense
nuclear facilitics often include evaluations of the qualifications of DOE personnel, Such assessments
are then sent as trip reports to cognizant DOE officials. For example, in mid-1993 the Board apprised
DOE of problems at the Amarilio Area Office (DOE-AAO) as follows:
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“L . there have been oply modest advances in the program (o identify appropriate
training in the areas of mclear engineering and nuclear safety required for ield
Office and Area Qffice personnel and there is no plan to acquire that training and
ecucation. This condition is particularly apparent at the Amarillo Area Office where
there is a relative lack of personnel with nuclear engincering experience and
training, "™

A year later the following further comments were made in a letter to the Secretary regarding the
Amarillo Area Office:

“The Booavd wishes to call your attention to staffing deficiencies af the Amarillo Area
Office ({DOF-[AAO} that are adversely affeciing the performance of safety-related
Junctions assigned that office.”

“Rven with these [vacant senior manager and engineering positions ] filled, it is nof
evident that suyfficient technical and management compelence in middle management
and staff at the [DOI-JAAQ will be available to support the pace of activities af the
site, "M

It ig pertinent to point out that the Amarillo Area Office is the DOE field office located at the Pantex
plant whete nuclear weapons are assembled and disassembled,

Prompted by these two reports, and constant pressurce from the Board’s Site Representatives, DOE-
AAQ did take action and a number of new facility representatives have been hired; a senior technical
advisor to counsel the DOE-AAQ Manager on technical matters has been hired, and a senior nuclear
engineering professional has been hired, who has contributed substantially on safety-related mattets
at the site,

Another recent example is the Board’s Recommendation 94-4, Deficiencies in Criticality Safely af
Qak Riclge ¥-12 Plar,” concerning criticality” safety and conduct of operations deficiencies at the
¥Y-12 Plant in Oak Ridge, Tennessee. One portion of that Recommendation focussed on the
performance of DOE site office personvel. Since the issuance of Recommendation 94-4, the DOE
Oak Ridge Operations Office has taken significant measures to upgrade the technical expertise present
at its Y-12 Site Office (DOE-YSO0). Six new [acility representatives have been hired and an
experienced criticality safety specialist has been brought in to oversee contractor efforts in this
important area.

" “Criticality’ is that condition in which an assembly of nuclear material is capable of
producing a self-sustaining or divergent neutron chain reaction.
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Raoth the DOE-Y SO and DOE-AAO examples clearly indicate that, where DOE managers make a
personal commitment to increase the technical capability of their organizations, significant progress
can be made. It 1s important to remember, however, that both of these mstances of technically weak
stafls were identified by the Board and its staff -- neither case was identified or acted upon by DOE
itself. This failure is a technical competence issue in its own right.

Eixcerpts from Board’s staff tnp reports that address similar technical personnel problems at several
other field offices are provided in Appendix I3,

4, DOE managers were ineffective while hiring large numbers of technical personnel in 1994
and 1995, As noted earlier, Congress called on the Board to "raise the level of technical expertise
in DOE substantially." DOE managers of defense nuclear organizations should, of course, have
adopted this same objective in hiring personnel. They appear not to have done so in 1994, when DO
hired 950 individuals to fill positions in organtzations responsible for defense nuclear activitics, The
Board’s staff and its outside experts analyzed the qualifications of 448 of these “hires,” vsing
qualifications described by their resumes and other documents, They compared the qualifications of
cach with the requirements of the position for which the individual was hired. The result of such
analyscs showed a normal statistical distribution about a mean of only average capability for the
population.

Closer examination of 1994 hires by grade level reveals another characteristic of the hiring process
that was highly counterproductive with respect to raising the lovel of DOE technical expertise. If one
examines the distribution of the sources of hires among grade levels, it is clear that in the higher grade
levels (Senior Executive Service, GS-15, and G8-14), the most hires, by a very wide margin, were
either promotions or kateral transfers within DOE (Figure ). An increase in technical expertise was
not achteved cither by promoting individuals of marginal (average) capability or by transferring them
{rom one position to another. Moreover, a valuable opportunity was lost. If DOL had used the
opportunity to hire individuals of outstanding capability, the beneficial effects would have been
twolold: (1) the individuals would have raised the level of technical expertise as reflected in individual
contributions, and; (2) from positions of higher responsibility, they would have increased the
cffectiveness of existing cadres.

One is obliged to conclude that the DOE managers involved misused a large opportunity to "raise the
level of techmeal expertise in DOE substantially" and, instead, augmented its numbers with those of
average qualifications,  The following are excerpts from the study made by the Board’s Staff
{Appendix BE);
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“DOE failed (o take advaniage of the unigue opporfunity this hiving cauthorily
provided 1o substantially raise the techmical capabilities of the OIS staff.

Cherall DOLE hiving practices did not result in hiving a significant number
of technical personnel who were highly qualified; no excepted service
personnel were hired, [Emphasis added.

The technical applicant sereening process used by DOL in 1994 tended
toward selection of minimally gualified candidates, selection of highly
qualified candidates occurred with ro greater frequency than that expected
through a random process.
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. The selection process for those technical individuals hired by DOFE in 1994
did not adequately emphasize the quality of candidate technical education.”

The data indicate that Board efforts to encourage DOE to raise the technical expertise of the
Department through acquisition of technically qualitied individuals were not effective in 1994, A
briefing was given by the Board to the Assistant Secretary for Human Resources on the results of this
study. Thus far, there has been no comment from NDOE that questions the analysis, nor evidence that
DOE itself bas made a comparable study. Moreover, a subsequent analysis by the Board’s Staff of
470 DOE hires covering the first three quarters of 1995 indicates that the level of competence is
below, or at least no better than that for 1994,

Unfortunately, there is reason to doubt that the DOE managers understand the impact of their actions.

For example, DOE’s report to Congress on its 1994 activities includes the following:

“The Office of Ivnvironmental Maragement has aggressively pursued staffing 850

positions allocated to the field 1o support safe and efficient site operation. Ax of the
endd of December 1994, almost 600 of these positions had been filled from a gqualified
national pool. For positions al the (G8-15 level or higher, a process was developed
which involved the selecting official, field office Assistamt Mancger mostly affected
by the position, aned the appropriate Depuly Assistont Secrefary in Headguarters.
This process was dapproved by the Assistant Secretaries for Lnvironmental
Management and Human Resources as well as the Associcte Deputy Secrelary for
Field Monagement. The Office of Envirormment, Safety and Health hes filled 35 of
their 100 new allocated positions. Moast of these new hires will assist the contractor
oversight function, and these persormel will be permanently stationed al 13 field
locations, "™

The nupression created by this report is that DOE believes it has done well in increasing its technical
competence for the future when, in fact, it has exacerbated an existing, sertous problem,

5. DOE has rclied on the Board to an inordinate degree for technical guidance and assistance.
There are many ways in which DOE has done this. For example, DOE has: (1) failed to identfy
many safety problems and to initiate corrective actions before the Board had to call them formally to
the attention of the Secretary; (2} demonstrated undue difficulty in planning and scheduling specific
cotrective actions in response to Board recommendations and safety-related initiatives, in general; and
(3} has frequently had difliculty i carrying out agreed-upon actions on schedule.

By the end of calendar year 1993, the Board had issued 33 formal recommendations, Most of them
addressed important safety problems of a broad or generic character; that is, they were either
applicable to many facilities and activities, or shouid have been perceived by DOE as such, If DOE
had identified these problems, and if it had begun to take responsible corrective action, then the
Board, in most instances, would not have felt compelled to make a recommendation in the first place,
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Thus, a Board recommendation is a primary indication that DOE did not have the technical experience
to recognize the problem identified, the technical personnel to correct it, or both. The problems that
led to most Board recommendations were neither technically difficult nor manageniatly complex.
Even a limited technical capability coupled with forcetful management should have sufficed to
recognize the need {or corrective measures and set them w motion (Appendix F),

DOE has had difficulty in developing the Implementation Plang that the Secretary is required to
submit to the Board for cach Recommendation.  For instance, Recommendation 90-2, Design,
Construciion, Operation and Decommissioning Standards at Certain Priority DOFE Facilities,*
which was issued in March 1990, called for DOE to do the following for high priority nuclear facilitics
and activities: (1) identify the applicable nuclear safety standards; (2) evaluate their adequacy; and
(3) assess the extent to which they were implemented. This was not a difficult job from a techmical
perspective; yet, DOE made five unsuccessful attempts 1o develop an Implementation Plan before one
was finally accepted by the Board. In the end, the Board found it necessary to provide DOE the
assistance of its own Technicat Director and General Counsel in order to get progress. It took more
than four years to develop an acceptable plan,

The Implementation Plan for 90-2 has not been carried forward eflectively for several reasons, which
include, but go beyond lack of technical expertise. Simply put, DOE does not yet have the
demonstrably adeguate, standards-based safety program envisioned some six vears ago. This has
caused the Board o issue a follow-on to 90-2, Recommendation 95-2, Safery Management.™ Tn 95-2
the Board noted that an important attribute of the integrated safety management program which DOE
is now trying to put in place is that it establishes a clear need for DOE technical expertise even beyond
that which the department now has "tn-house," The inevitable result will further exaccrbate the
technical personnel problem.

6. Radiological protection as prime example of inadequate levels of technical expertise within
DOE, Further evidence that a problem exists relates to Recommendation 91-6, Rediation Protection
Jor Workers and the General Public at DOE Defense Nuclear Facilities ™ which addresses the many
deficiencies in DOE's radiation protection program, In a situation similar to that illustrated for
Recommendation 90-2 above, DOE proved incapable of putting together an Implementation Plan
acceptable to the Board, without the assistance of senior members of the Board’s staff,

One provision of Recommendation 91-6 was that DOE establish a board of outside experts to review
its radiation protection program. DOE established such a committee, led by Dr. John W. Poston, Sr.|
which reported the results of its study to DOE in January 1995.% The report drew important
attention to the lack of technical expertise in radiation protection in DOE. The following excerpts
relate to technical personnel problems;

. “There seemed to be no correlation between contractor activities, number of
sites, number of contractor personnel, efc., and the mmber of individuals

responsible for radiation protection.  In some cases, the expertise _in
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radiation profection actually was vested in the suppori contractor personnel
instead of the responsible Department staff. " [Emphasis added )

. “The team noted instances where support contractor staffing significantly
exceeded the Depariment siaffing.  Such_g heavy reliance on_ suppor!
contractor assistance could lead to delegation of responsibilily and codhority
which is not consistent with the Depariment policy nor in its best jpterest.”
[Emphasis added)]

. “The team noted a propensity for hiring individuals from within the
Department complex or from other government agencies to fill positions in
the radiation protection organization.  The feam conchided that, in some
cases, indivichicds hived into the positions were not hecessarily qualified o
Junction effectively within a radiation protection organization. ”

. “In contrast to contracior organizations, the team concluded that, in DO,
training often has been used as a substituie for the appropricte educational
background in radiation proiection.”

’ “The leam recommends that gualified radiation profection personnel be
alfocated 10 meet the strategic goals of the Department and the radiction
protection plan.  Fach posiiion related o radiation protection should be
clearly definable by job title, qualifications (i.e., education) and experience,
and job-specific requirements.  Fach incumbent should meet all of the
recuirements for the position. This information should be documented and
maintained within each organization, "

Finally, almost a year alter the Poston Committee submitted its report to DOE, the Board received
a formal briefing of the DOLE’s Management Action Plan that responded to the Committee’s
recommendations. The proposed action plan did not adequately address or outling actions to be taken
to eliminate staffing deficiencies conceming DOE personnel with radiological protection
responsibilities,

Another review” of the numbers and quality of personnel in DOE’s radiation protection program also
revealed many deficiencies. The defense nuclear complex consists of at least 10 major and numerous
minor sites around the country. To protect their workers and the public at these sites, DO
contractors employ more than 3400 radiation protection personnel (more than 1300 of them at the
managerment of supervisory level),™ DOE is attempting to manage this program with just 44 full-time
positions at these 10 sites,™ though DOE recognizes this as unrealistic. A report by the Senior
Radiological Protection Officer of DOE’s Office of Qversight states that these 44 positions “represent
an insufficient Federal resource . . . 7%
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The problem goes beyond that of numbers; it concerns quality also. As of mid-1995, the DOE Office
of Oversight report showed that only four of DOE’s 44-person site radiation protection stafl have
been certified by the American Board of Health Physics, These four individuals focus their activities
at three DOE sites; therefore, most sites have no certified radiation protection professionals among
the federal ranks. By contrast, DOE’s contractors average about ten certified radiation professionals
at each major site. Delving deeper into the qualifications of the 44 DOE personnel discloses an even
bleaker picture. A sampling indicates that 17% of the DOE professional radiation protection staff do
not have a college degree; another 17% have a bachelor’s degree, but not in a technical major. Thus,
the sampling suggests that a minimum of one-third of the DOE radiation protection program
personnel de not have the strong educational background needed to cope effectively with the agency's
problems.

Radiation protection is integral to protecting the health and safety of the public and workers,
However, DOL does not presently have the technical expertise "in-house” to provide adequate
technical direction for the radiation protection programs at its vanous sites. Ongoing and planned
activities, such as processing radioactive wastes, decontaminating systems and facilities, and
completing environmental restoration present the possibility for increased levels of radiation exposure
unless rigorous “as low as reasonably achievable” (ALARA) practices are instituted. Such practices
presuppose that an adequate level of radiation protection expertise exists within DOE.

There is no better or clearer example of DOE’s inattention, o lack of dedication, to its responsibilitics
for providing adequate numbers of technically qualified personnel than this one in radiation protection,
which ig paramount to worker and public safcty.

7. Summary. The above evidence points to a problem ol major proportions regarding DOE
techunical personnet associated with defense nuclear activities, Since the problem concerns the safety
of activities at defense nuclear facilities, this evidence should rmse doubts of suflicient magnitude to
bring about a thorough inquiry into the matter and the promptest possible corrective action.

Apparent Cauvses of the Problems

Many causes can be cited for the lack of sufficient numbers of tully qualified DOE technical personnel
in defense nuclear facilities. Most are longstanding cultural problems. A substantial number are
interrelated.

1. Disposition among DOE managers not to regard strong technical education and experience
as essential.  Board Members have, from time to time, discussed the techmeal personnel problem
with DOE managers, These discussions have left the impression that many DOE managers belicve
that management qualifications are sufficient unto themselves to enable one to manage nuclear
activities effectively, despite a lack of sohid technical credentials. This belief has been discredited in
the commercial nuclear power industry and in other mature nuclear programs. For example, an
important effect of the establishment of the Institute of Nuclear Power Operation (INPO) has been
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to raise the level of technical competence among utility organizations that own and operate
commercial nuclear power plants.

2. Some managers appear to believe that safety responsibilities, which accrue to DOE by law,
can somehow be made to devolve upon laboratories and contractors. Because of a lack of
tcchnical competence, DOE technical managers have attemipted to abdicate their safety responsibilities
by allowing those responsibilities to be transferred to their laberatonies and contractors. Belief in the
efficacy of such an arrangement is the counterpart of the conviction that DOE managers of technical
activitics need not have strong technical credentials, An independent study of the National Research
Council, in 1987 * criticized DOE for relying on laboratories and contractors as a substitute for DOE
technical expertise. However, as pointed out elsewhere in this report, DOE policy seems to be to
increase this dependence on laboratories and contractors in safety-related matters.

This DOE tendency is deeply ingrained; it represents a tradition of reticence with respect to providing
authoritative technical direction to its laboratories and contractots and to holding them accountable
to execute such divection, once provided. The tendency stems, in important part, from the disparity
in technical capability between DOE and these contractor organizations. DOE Orders and standards
are also often impacted, with the DOE role being described as “provide oversight;” which is open to
broad interpretation varying from an active to a passive role.

3. Lack of understanding that, in nuclear activities, accidents of disastrous proportions can
be triggered by incidents of seemingly smali consequence. Many key DOE management personnel
do not have technical education and cxperience. Therefore, they do not have a sufficiently developed
understanding of how apparently small lapses in disciphne of operations, departures from safety
standards, and malfunctions of apparatus can often have serious safety consequences. The remedy
for such deficient understanding is developed through reflection upon the two most recent large
nuclear accidents, Three Mile {stand and Chemobyl. Neither of these was caused by one large error --
both were the consequence of a number ol minor failures, exacerbated by technical and managemnent
migjudgements. Managers who lack an appreciation for the major conscquences that can result from
minor deficiencies cannot adequately judge the impact of inadequately qualilied technical personnel
upon nuclear program activities.

4. bmpediments to out-placing DOE personnel found deficient in technical gualifications.
Within DOE it is generally regarded as extremely difficult to remove personne] whose background
or performance is deficient. This opinion has been voiced to the Board by senior DOE officials on
a number of occasions. With time, therefore, the number of poor performers increases The problem
becomes acute when a remedy of adding qualified personnel is foreclosed or circumscribed by
budgetary constraints, A provision of Recommendation 93-3, and a premise of the DP Staffing
Study™ was that DOE would develop a method of addressing this problem, Now, some three years
later, it appears DO has done little about it,
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5. Failure to heed the lessons learned from Three Mile Jsland. In the aftermath of Three Mile
Island, the DOL condueted a comprehensive self-assessment of the safety of DOE nuclear reactors ™
In the letter to the Under Secretary which forwarded the report, the chairman of the study committee
wrote, "A paramount need is to increase the number of technically qualified personnel in both
headquarters and field organizations." The report also recommended a study simular to that
completed for reactor safety be made of the safety of DOE nonreactor nuclear programs. The
recommended study, which presumably would have included defense nuclear facilities, was not made.
DOE thus missed an opportunity, beginning in 1981, to systematically build up its technical manpower
capabilities in nuclear programs to an appropriate level,

6. Failure to understand that the added costs of achieving excellence in the technical
qualifications of personnel are relatively smali. There gre costs associated with maintaining
technical cadres of individuals with high competence. They include potentially higher salaries, costs
of formal education, costs of practical training, etc. Such costs will not seem worth the price to those
for whom budgetary considerations transcend all others, However, these costs are not inordinate.
For example, for the past two fiscal years, the Board’s own educational and training expenses have
been less than one percent of their obligations; yet this level of expenditure has permilted the Board
to maintain a staff that is recognized as highly-qualified and continues to grow in educational
qualification.

7. Unjustified confidence engendered by lack of serious weapons accidents to date. The lack
of a significant number of weapons accidents to date in DOE nuclear activities contributes fo an
attitude that the status quo ts sufficient {o ensure against their happening in the future, This attitude
is analogous to that in NASA’s space program before catastrophes struck (such as Apollo One and
Challenger), and in the commercial nuclear power program before Three Mile Island, Likewise, the
numbers of significant incidents that might have become accidents at defense nuclear facilities have
not been used as a countervailing measure to eliminate this attitude.

Few 1in DOE are now aware that there have been two major fires at the Rocky Flats Environmental
Teachnology Site {previously called the Rocky Flats Plant) -- one in 1957 and the other in 1969 ** The
first fire started when metallic plutonium casting residues spontancously ignited in a glove box, The
fire spread to an exhaust filter plenum, consumed a considerable quantity of filter, and damaged the
duct work and fan system. The fire burned for about a day. Plutonium was spread throughout most
of the building and a portion was probably released through the exhaust system. The second fire
started in a glove box in a plutonium foundry ling. The fire burned for about gix hours, spreading
combustible material in several hundred interconnected glove boxes in the building. The damage to
the building and equipment was extensive and the building was grossly contaminated with plutonium,
The Atomic Energy Commission estimated that the financial loss for the damage to buildings and
equipment, including the cost of decontamination, was about $1 million for the 1957 fire and $43
million for the 1969 fire.”
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Other documented examples from DOE history include: detonations in shaping high explosives for
nuclear weapons,™ numerous criticality excursions in the processing of nuclear materials, onc as
recently as 1978 and problems during nuclear weapons dismantlement that have led to faciity
contaminations that have yet to be restored.* Each of these occurrences was investigated by DOE
(or its predecessor agencies) at the time, and corrective actions were taken. However, the continued
occurrence of problems of this nature points to an ongoing need for an aggressive, technically
competent DOE federal workforce.

8. Unwillingness by DOE personnel to look lor gnidance beyond defense nuclear programs.
The programs that guard against accidents in defense nuclear activities such as assembly and
disassembly of nuclear weapons should embody only the best methods of selecting, educating, and
training personnel, the best technology, and the best management methods and technigues. [t may
be that laboratories and contractors systematically look beyond their own organizations to learn from
others, but DOE organizations tend not to. As noted earlier, the NR program has had an outstanding
record of safety lor decades. The organization is especially well known for its success in selecting,
educating, and developing government personne! (both military and civilian) who conduct the
program. Key DOE officials have been repeatedly urged by the Board to study this program for
lessons to be learned in technical management practice.

9. Difficulties of attracting technical expertise {0 DOE. A difficulty sometimes mentioned as
contributing to the DOE technical personnel problem is that DOE has trouble attracting expertise.
The problem has two aspects: DOE’s poor teputation for hiring technical expertise and using it
effectively, and the potentially limited supply of nuclear-trained personnel with the requisite
quahlications.

There are many examples of government organizations effecting a major reform to develop excellent
“in-house” technical talent, An cspecially relevant one is the major overhaut carricd out by DOE's
predecessor, the AEC, in its civilian nuclear power program. The demand for the overhaul came from
the Joint Congressional Committee on Atomic Energy * Tt was effected with the guidance and
support of Commissioner Ramey and under the outstanding Jeadership and technical guidance and
direction of Mr. Milton Shaw. A distinguishing feature of the revamped program was a highly
competent “in-louse” capability for technical management of a wide-ranging breeder reactor program
that involved many faboratories, reactor plant manufacturers, architect-engineering firms, and utility
companies. The govermment talent was assembled by aggressive recruiting, using high standards,
notwithstanding the poor reputation of the AEC for technical competence in matters relating to
reactor development.

AEC was competing with the commercial nuclear industry for talent during a period of high demand
for the then-limited number of nuclear-qualified personnel. The difficulty today is no greater than it
was then. Morcover, DOE is competing for expettise against these same kinds of organizations as
ABEC was. So, too, are government organizations like the Nuclear Regulatory Commission and the
Board itself. Starting with no staff at all, the Board has assembled an outstanding one.  As an
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indication of the Board’s technical talent, 20% of the technical staff hold degrees at the Doctoral level
and an additional 64% have Masters degrees. Morcover, most technical staff members (except
interng) possess practical nuclear experience gained from duty in the nuclear weapons ficld, the
commercial reactor industry or the U.S, Navy's nuclear propulsion program. The key to assembling
stteh a highly qualified technical staff is senior management attention to the task.  Acquisition,
maintenance, education, and training of a highly qualified staft have been among the highest prioritics,
one to which Board Members have given close and continuous, personal attention. Board Members
themselves review applications for employment. Board Members and the Technical Director
interview_each applicant seen as meriting such consideration.  On several cccasions senior
Pepartmental managers have committed to applying similar effort and rigor to their recruitment
programs.” The results achieved, to date, do not refiect such a commitment,

But there have been solated successes, within DOE itself, as mentioned previously, 1t is particularly
ingtructive to examine in more detail (he case involving DOE-YSO. On September, 27, 1994, the
Board issued Recommendation 94-4, Deficiencies in Criticality Safety af Oak Ridge Y-12 Plant™
The subject of the technical competence of Federal staffing at DOE-YSO was integral to this
Recommendation, which stated, in part:

(3} DO should evaluate the experience, fraining and performance of key DO and
contractor personnel involved in safety-related activities at defense nuclear facilities
within the Y-12 Plant to determine if those personnel have the skills and knowledge
required (o execute their nuclear safety responsibilities . . . and

“(4) DOLS take whatever actions are necessary to correct any deficiencies ideniified
in (3) above in the experience, training, and performance of DOI and contractor
personnel, "

The Board reiterated its concerns regarding technical staffing at DOE-Y SO during a public meeting
held at Qak Ridge in November of 1994,%

In response to these Board actions, the Manager of the Oak Ridge Operations Office negotiated with
DOE Headguarters and was immediately granted permission to advertise and fill live safety-related
positions, The Recommendation 94-4 Implementation Plan (1PY” committed DOE to follow up with
detailed reviews of the staffing requirements in DOE-YSG.  Within six months after the Board had
issued this Recommendation, through a combination of nationwide advertising/hiring and DOE
reassignments, DOE-YSO was able to add cight ncw, technically competent personnel,  These
personnel had extensive nuclear backgrounds and technical degrees - clear indications of the type of
personnel availablc if aggressive hiring measures are taken. In fact, the DQE-YSO Manager noted

* For example, testimony of the IHonorable Victor Reis, DOE Assistant Secretary for
Defense Programs, to the Board at a Public Hearing, December 6, 1994,

21



that the response to the nationwide advertisements placed in frade journals was overwhelming, and
resumes from this effort have been provided to other field offices trving to Gl safety-related positions.

Subsequen( to these initiatives, a training assistance team (TAT) was formed in accordance with the
Recommendation 94-4 mplementation Plan, visited Oak Ridge in August 1995, and evaluated the
technical competence of key federal personnel supporting the Y-12 Plant. The TAT found the
tollowing:

“[TThe base level of key Federal personnel technical expertise and compelency al the
Y-12 Site has significantly increased since the September [994 event.”

“Needed technical expertive has heen added to . .. Y-12 Site Office. Significant
enhancements include the addition of Facilily Represeniatives, improvements in
technical  support Lo the [Facility Represenfotives, aned  improvemenls  in
communication of issues and concerns 1o the contractor, ™

DOE-YSO’s efforts to augment staff technical expertise are a good example of what can be
accomplished when dedicated management utilizes ail of the tools at its disposal. In the short space
of seven months DOE-Y80, working with both DOE Headquarters and the Oak Ridge Opcrations
Office, advertised, screened, and selected eight personnel  Probably most striking is the fact that
DOE-YSO was able to almost double the number of technically degreed personnel in the office by
filling these cight positions. These persomel changes did, in the words of the Board’s tasking from
Congress, increase their expertise “substantially.”

10. Summary. From the above, it is evident that the difficulty in hiring technically competent
persennel perceived by DOE does not hold up under serious scrutiny. DOE apparently has yet to
learn that acquisition of nuclear expertise requires three things: (1) recognition by top management
that 1t i3 needed, (2) high personnel standards, and (3) the wilipower to consistently push personnel
acquisition as a high priority issue. DOE management appears, based on the above, to have probloms
in all three areas.

Consequences of the Problem

There are many serous, adverse consequences of the lack of sufficient numbers of technically
qualified DOE personnel who are responsible for the safety of its defense nuclear facilities.

1. DOE is unable to carry out its safety responsibilities. Without enough qualified personnel
DOE is unable, with the degree of effectiveness necessary to protect public and wotker health and
salety, to do the following: provide technical guidance and direction to Jaboratories and contractors,
develop safety standards, know whether laboratories and contractors have assigned fully competent
personnel and are otherwise performing effectively.  Simply stated, DOE cannot act as a
knowledgeable and demanding customer who is fully qualified to require the laboratories and
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contractors to safely deliver the product and the performance for which they are being paid. DOE
1s forced to fall back into a relationship in which technical matters are left preponderantly in the
contractors hands and into a reliance on external oversight by the Board. In matters of public safety,
especially nuclear safcty, this amounts to an abdication of responsibility.

2. DOE has resorted to the use of a surrogate to manage DOE contractors at the Rocky Flats
Environmental Technology Site. For many years, the DOE and its predecessors proved unable to
obtain effective safety performance from contractors at the Rocky Flats nuclear weapons plant, In
1995, DOE established a new coatractor, Kaiser-FGl, at the site for the purpose of “integrating” the
activities of other contractors there. This has the effect of interposing an additional fayer of
management between DOE and the contractors doing the work. [t apparently presumes that DOE
itself does not have the technical personnel nceded to manage the site.

3. Sound safety management relationships are distorted among Iaboratories, contractors,
DOE organizations, and the Board. Fundamental safety principles mandate that responsibility for
achieving safety lie only with one organization -~ the ling organization, and that nothing should be
allowed to vitiate that responsibility. This is fully consistent with the Secretary of Energy’s own
position, transmitted to the Board in response to a May 6, 1994, reporting requirement,*” wherein
DOL states,

“The fundamental principle governing safely management is that line management
has full responsibility and authority for the safety of the facilities. ™

Within DOE that line extends from the Secretary to the Assistant Secretaries, to the operations
officers i the field, and on to the laboratories and contractors. A backup to the line is provided by
an internal safety oversight organization under the Assistant Secretary for Environment, Safety and
Health,

Properly manned and managed, these two types of DOE organizations taken together must become
sufficient in and of themselves for protecting public health and safety. Because they were not,
Congress established the Board and placed it outside the DOE. Referring back to earlier discussion
of the Board’s functions, the Board provides independent external oversight of safety at defense
nuclear facilities. In effect, it provides a second layer of safety oversight. Assessing the performance
of'both the DOE line organizations and the DOE internal oversight organization, the Board makes
recommendations to the Sceretary or provides other agsistance to correct safety deficiencics.

The Board assesses whether these DOE organizations maintain their independence from one another.
[T independence is compromised and DOE’s internal oversight organization becomes a surrogate for
DOE’s linc management, then the potential exists for the internal oversight organization to be
assessing their own efforts and thelr function as a safety backup to line management is no longer being
performed. This independence must be maintained, not only by the manner in which line management
functions are assigned formally, but also by the manner in which organizations interact with one
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perform ineffectively. When these circumstances oceur, they could result in Board actions whose
effect is to compensate for DOE inaction or tack of competence. The interssts of safety may well be
served in that particular instance, but there arc adverse effects such as: (1) the Board’s action will
conceal DOE weakness and thereby deprive DOE management of the opportunity to correct it; (2)
the proper function of the Board as a sccond layer of safety oversight will have been compromised.

Twao examples will ilustrate the principles and problems involved -~ one was encountered soon after
the Board began operation and the other has lasted over a longer period. The Board’s first
Recommendation (90-1)" called attention to serious deficiencies in the training of operating personnel
for the K-Reactor at the Savannah River Site. (It will be recalled that poorly trained operators
contributed to the sertous reactor accidents at Chernobyl and Three Mile fsland.} It should have
sufficed for the Board to make its Recommendation, which prescribed a clear course of corrective
actton in specific steps. However, DOE personnel were not competent enough to complete the tasks
from there. Board Members, stafl, and its outside experts had to devote extensive efforts to sceing
that the contractor carried out the much nceded operator traming and qualification programs. With
its small resources thus tied up at the Savannah River Site, the Board and its staff could not give as
much attention to other sites as it otherwise might have.

Morcover, the Board soon discovered that DOE had not profited from the lesson it should have
icarned at K-Reactor. As other facilities at the Savannah River Site were being readied for eperation,
the Board repeatedly found it necessary to use its own personnel to make sure that operators were
properly trained and qualificd. The Board was spending too much time doing work that was DOE’s
responsibility, but which DOE was not doing due to a lack ol qualified technical personnel,

The second example is the lack of technical expertise in radiological protection in the DOE Richiand
to inadequate resources, DOE-RL health physics branch is not able to provide adequate oversight of
contractor nuclear Facilitics”™ [Emphasis added] This problem was among other major radiological
protection problems identified by the team, “such as poor radiation protection practices and lack of
disciplined operations, [which] have been identified in many ways and have been known for years,”"
These deficiencies have been repeatedly confinmed in assessments made on site by the Board’s Staff,
At Teast seven repotts of the results were formally transmitted DOE by the Board between May 1992
to August 1995 In November 1995, a team from the Board’s Stafl again confirmed that the
problems cited above continue.

1t is clear from the above reports and from personal observations by both Board Members and the
Board’s staff that DOE-RL has not acquired sufficient numbers of well-qualified radiological
protection personnel, nor have they properly motivated managers and supervisors to become actively
involved with radiological work and safe work practices.  Further, despite continuous
acknowledgment that this problem exists, DOE’s internal oversight organizations have been unable
to force the line management organization to take effective corrective action.  This has severely
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hindered the establishment of a work environment at the Hanford Site that properly recognizes
radiological safety. Unless upgrading of technical competence at DOE-RL is aggressively pursued,
a safety-conscious work environment fully prepared to cope with problems of radiation exposures will
not be achieved.

On Qctober 25, 1995, the DOE-RL Operations Office Manager acknowledged in a memorandum that
“[m]ost contractor radiological engineers and radiological contro! technicians, and [DOE-RL and
contractor personnel do not possess sutficient education, experience, and training in the arcas of
hiealth physics and radiological controls principles to effectively carry out their assigned
responsibilities, without professional health physics suppott.”™* However, as of the end of 1995, no
effective action had been taken to provide it. As a consequence, serious deficiencies continue to exist
at the Hanford Site,

Among the points to be cmphasized here is that even a Jarge investment of Board resources will be
unavailing if DOE lacks the will and the expertise to bring about corrective action. In the case of
madequate radiological expertise at DOE-RL, neither the line organizations in EM Headquarters and
DOE-RL., nor internal safety oversight in EH, have carried out their responsiilities effectively.

Efiorts to Correct the Problem

1. Recommendations that specifically target the personnel problem. The principal means that
the Board has for effecting safety improvements is through the formal recommendations that it makes
to the Sceretary, By the end of 1995 it had made thirty-three. Of these, twelve included
recommendations directed toward strengthening the technical capabitities of DOE personnel.

For example, the most recent Board Recommendation, 95-2, Safety Mancagement, describes a specific
problem of technical expertise and recommended action as follows:

“We recognize that the various DO organizational nnits which may be delegated
review and approveal cuthority for S/RIDs [Standards/Requirements [dentification
Documents] and associated Safety Management Programs may nol have enough
individuals with qualifications in the technical speciallies required 1o carry oul
gffectively the streamlined process being recommended.  This means that technical
assistance may need to be retained from elsewhere to compensate for such personnel
deficiencies where they exist. It also means that DOE may need (0 augment 1y own
techmical expertise so as pot 1o be obliged to continne indefinitely to rely on technicoal
assistance from outsicle DO

“ o Therefore, the Board recommends, that DO
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5. Tuke such measures as are reguired to ¢nsure that DO itself has or
aequires the fechnical expertise to effectively implement the streamlined
process recommended, > [Emphasis added]

Pertinent personnel-related extracts from other Board recommendations are included i Appendix G.

As noted elsewhere, it is the practice of the Board to send DOL reports of assessments made by the
Board’s Staff and outside experts at DOE sites. Many of these have cited specific deficiencies among
DOLE personnel. Having evidence that these and other measurcs were not bringing about the
gorrective measures needed, the Board sent the Secretary Recommendation 93-3, which called for
comprehensive actions across the full range of DOE technical personnet problems. DOE has taken
a number of measures called for by its Implementation Plan for Recommendation 93-3; however, they
have not brought about the results intended by the Board in issuing the Recommendation,

2. Excepted Service Authority, In particular, DOE’s efforts to attract and retain highly technically
competent scientists and engingers in responsc to this Recommendation have been unsuccesstul. In
a market of limited numbers of highly competent nuclear technology personnel, it has long been
evident that government agencies have difliculty hiring and retatning such personnel under the Civil
Service System, Thus, the AEC, ERDA, and the Nuclear Regulatory Commission {(NRC) all were
granted excepted service personnel authority to hire outside the Civil Service System. When the
Board was formed, one of its early, high-priority actions, based on the above and other precedents,
was to seek and acquire its own excepted service personnel authority from Congress -- it has proved
essential for hiring outstanding technical staff.

DOE retained such authority in limited form (i.e., for 200 positions) when it succeeded ERDA, but
made no cffort to yse it. Recognizing that DOE not only needed to use its existing statutory
authority, but also needed to expand such authority, the Board recommended (as part of
Recommendation 93-3) that DOE seek the necessary legislation. DOE accepted the
Recommendation, but showed little initiative and interest in using the avatlable excepted service
personnel authority or in acquiring the legislation to expand this authority until prodded and assisted
by the Board. Moreover, having acquired the authority for a total of 400 excepted service hires, DOE
has been ineffective in using it

This lack of initiative and interest by DOR in acquiring excepted service personnel authority and the
failure to use it aggressively and effectively, when acquired, is an important element of the
Department’s overall failure to address the larger technical personnel problem at defense nuclear
facilities. DOE’s usc of excepted service personnel authority was treated in more detall in a statement
by the Board’'s General Counsel at a public meeting held by the Board on the subject of the DOE
technical personnel problem on January 23, 1996 {Appendix H).
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Major Impediments to Resolving the Problem

There are several impediments to the kind of far-reaching measures that are needed to resolve DOE™s
technical personnel problems.

I. Lack of understanding, experience, and personal involvement by upper echelons of DOE
management, The fact that the technical personnel problem exists, after six years during which the
Board has called frequent attention to it, is prime evidence of lack of top management involvement,
beginning with the Sccretary and proceeding on down at other levels, It is evident, notwithstanding
the actions of the Board, that these DOE officials have not treated the matter as one of suflicient
importance to merit their continued, personal attention, Without such direct, personal involvement,
therc ig little hope that the problem can be corrected.

2. Failurc to define safety responsibilities.  When the Board began operations in 1989, the safely
responsibilities of DOE Headquarters technical line managers were n the procsss of being
strengthened to exercise greater control over DOE field organizations and contractors and to hold
them to a higher standard of accountability for performance than they had been previousty held to.*
However, In April 1993, a new Secretary of Encrgy announced a major change for the DOE
organization.™ It was intended, among other things, to assign more responsibility and authority to
the field and, therefore, away from Headquarters. In several later discussions with the Assistant
Secretaries for Environment, Safety and Health and for Environmental Management, and the
Associate Deputy Secretary for Field Management (whose position had been newly created by the
reorganization), Board Mermbers tried to find out what specific changes in safety responsibilities ha
been made. A key purpose of these repeated inquiries was to make sure that such responsibilities
were defined, promulgated, and understood by the individuals and organizations involved. Having
failed for almost a year to obtain the information sought, the Board was obliged to impose a reporting
requirement on DOE, The Board's letter of May 6, 1994, stated:

“The Bowrd recognizes that wnder yowr leadership the Department has been
undergoing a major reorganization with respect to ils management of defense
nuclear facilities. This reorganization has affected the roles and responsibilities of
the various offices responsible for nuclear safety wr DOE, and extends 1o the
contracting process as well as fo fine management and independent oversight
assighments. 1o carry oul ils statutory duty, the Board must understand in defail
how certain aspects of this reorganization affect the Department s programs for
assuring public and worker safety, for minimizing risk to life and property, and for
protecting the environment. "™

On Jung 29, 1994, the Secretary sent a preliminary response and provided the Board with a newly-
updated Menual of Functions, Assignments, apd Responsibilities for Nuclear Safety (FAR Manual) ™’
Updating this manual represented a step forward in providing the information nceded. However, 1t
required that many complementary actions be taken by the organizational units affected, as well as
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specific action to correct numerous discrepancies discovered in the FAR Manual by the Board’s Staff’
One of these actions was the issuance of DOE’s response to the Board’s May 6, 1994, reporting
requirement. That response™ provided a summary ol DOE’s approach to the management of safety,
including the roles of line management, safety standards, technical competency, and independent
internal oversight. However, implementation of the approach was inconsistent and often ineffective,

By September 1995, the FAR Manual was out-of-date, in part as a result of organizational changes,
The Board brought this to the attention of the Secretary, who then directed the Assistant Secretary
for Environment, Safety and Health to bring the manual up-to-date.  Since this was not being
accomplished, the Board again informed the Sceretary of its continuing concern in December 1995
Again, the Secretary directed that corrective action be taken. As of now, there still has been little
progress.  Thus, over two and a half years after a major reorganization, which affected safety
responsibilities at defense nuclear facilities, DOE still does not have in place clearly delineated satety
responsibilities, especially as between Headquarters and ficld offices. This conflicts with well-
established industry practice; for example, the applicable consensus standard states:

"Lines of outhority, responsibilily and compumication for the operating and support
organizations shall be established and defined. These relationships shall be
documented and wpdated, as appropriate, in the form of organizational charts,
SJunetional descriptions of deparimental responsibilities and relationships and job
descriptions for key personnel positions or in equivalent forms of documentation, "™

This confused situation in DOR represents a clear lapse of sound safety management as indicated by
DOE's own policy. Until safety responsibilities are defined in detail, deploying technical manpower
resources effectively will be difficult, if not impossible. |

DOE's attempts to resolve the problems of assigning, defining, and engendering understanding of
safety responsibilities are complicated by differing views as 10 where such responsibilitics should lie.
This difference in views especially affects the relationship between Headquarters and field
organizations due to the continuous state of flux of the Orders and standards that they work by. Ticld
organizations have had a long history of relative independence from subordination to Headquarters;
thus, these differences are likely to be difficult to resolve. A recent effort to do so was led by an
action group of senior Headquarters and lield managers under the aegis of the Strategic Alignment
Tmplementation Group. The results of the deliberations by the action group were reported to the
Associate Deputy Scoretary for Field Management in a memorandum dated June 22, 1993, from the
Manager, Richland Operations Office. The document states that “The Strategic Alignment Team
identified the need for clarity in roles, responsibilities, authority, and accountability between
Headquarters [and] the operations offices . . . to improve coordination and eliminate dyplication of
work, ™ It offered a plan for doing so. However, the plan was submitted in draft form and, as far as
the Board has been made aware, no action has been taken on it.
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A chronology of the efforts by the Board to Require DOE ta adequately define nuclear safety
responsibilities is attached as Appendix 1.

3. Misplaced organizational assignment of internal nuclear safety oversight, Under the major
DOE reorganization announced in April 1993, the unit responsible for internal nuclear safety oversight
(Office of Nuclear Safety), which had previously reported directly to the Secrctary, was placed under
the Assistant Secretary for Environment, Safety and Health, From the perspective of nuclear safety,
it is believed that this change was imprudent for several reasons.

Given the large dimensions of the technical personnel problem, it should have been brought
continually, forcetully, and directly to the attention of the Scoretary by the internal oversight
organization. The Sccretary was being apprised repeatedly by external safety oversight (i.e.. the
n at defense
nuclear factlitics, Tt 13 not evident that internal safety cversight, now located under the Assistant
Secretary for Environment, Safety and Ilealth, was confirming this forcetully and continually to the
Secretary and providing detatled supporting information, Moreover, as noted elsewhere, DOE has
a serious lack of radiological protection personnel, a portion of it under the Assistant Secretary for
Environment, Safety and Health, the organization to which the internal satety oversight unit reports.
If this unit had been assigned directly to the Secretary, instead of to the Assistant Secretary, it would
have been obliged to report to the Secretary that the Assistant Secretary was not correcting technical
personnel deficiencies within the EF organization. The fact is, the Assistant Secretary for
Environment, Safety and Health has an apparent conflict of interest in this specific area,

Also, the Assistant Sccretary for Environment, Safety and Health has a clear responsibility for
identifying the need for corrective action on the widespread technical personnel deficiencies in line
organizations, both at Headquarters and in the field, Mad internal safety oversight reported directly
fo the Secretary, one cannot be certain that reports of these defictencics would have been made to the
Secretary, but the organizational arrangement would certainly have provided the responsibility and
hopefully the opportunity.

4. Advice of External Advisory Groups, On February 1, 1995, a report, Alternative Futures for
the Depariment of Linergy's National Laboratories, was issued by Mr, Robert Galvin, Chairman,
Secretary of Energy Advisory Board Task Force. Regarding DOE technical expertise, the report
states.

“The rool deficiency . . . iy the absence of a sustained, high guality, sciemtific
technical review capability at o high level within the DOE as well as a lack of
leadership  and  poor  management of  the  science/engineering-operational
interfuace. ™

Emphasis by the Task Force on this “root deficiency” should have proved helptul in bringing about
corrective action to strengthen DOE technical expertise.
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However, the report 13 likely to have a contrary effect. 1t has been perceived by many as warrant for
the DOE to relax its efforts to strengthen its standards-based safety program.  This is due to several
negative comments made by the Galvin Report concerning DOE’s management of the national
laboratories, It desecribes DOE’s management  style as  “excessive  oversight and
micromanage[ment].”™ An entire six-page appendix of the report was given over to ancedotal
information regarding this perception of excessive oversight and micromanagement. The impression
that is lelt with the reader of the report is that the DOE should leave management of these Facilities
to the contractors who operate them

On balance, it appears that the Galvin Report will encourage those who seek a more laissez faire
relationship between the DOIR and its laboratories and, thus, hamper efforts to cause DOE to acquire
the technical experience it needs.

Also, it is likely that the Report of the Lxternal Members of the Department of Energy Laboratory
Operations Board, October 26, 1995 will have this same effect or will be used to hide from things
that are too hard to do. In fact, the Deputy Sceretary of Energy described the purpose of these
external members to the House Science Committee as follows:

many previous examinations of the DOE laboratories. ™

Paralleling the Galvin Report, the report by the External Members states that:

“The Department should continue to identify and tackle excessive administradive
hurdens which it imposes on the laboratories .. "

and targets,
165

YL Sour areas where dramatic reductions in the puperwork burden seem possible.

One of thege areas is compliance with environmental, safety, and health regulations.

The objective of reducing the administrative burdens on the laboratories is 4 commendable one. But,
the interpretation being placed on it could cause the DOE to back away from constructive technical
mtteractions with the laboratories and contractors, and alse 1o weaken technical requirements that
apply to safety at defense nuclear facilities,

5. Uncertainty about Department of Defense¢ (DoD) involvement within DOE’s weapons
program. Military officers of the Armed Services have had an important role in managing the nuclear
weapons program of the DOE since the program’s inception, However, changes of significant
proportions and implications have taken place with regard to the role of military personnel within
DOE’s nuclear weapons program. By using “within” it is intended to exclude the complex
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organizational and other matters in which both DOE and DoD arg jointly involved in the nuclear
weapons program and discuss only military officers assigned to DOE to perform DOE functions.

The Atomic Energy Act of 1946 established a Division of Military Application (ODMA) and provided
that it be headed by a general or flag officer (normally an O-8) who managed the AEC weapons
program under the close, continuing directton of the General Manager and five AEC commissioners,
Most of the GGeneral Managers had sound technical management credentials and many of the
commissioners were either engineers or scientists of renown. The officers who headed DMA were
highly-accomplished members of the Army’s Corps of Enginecrs, all with outstanding academic
credentials, graduate degrees in engineering and extenstve engineering experience.

Most of the DMA technical staff were military officers from the Army, Navy, Maring Corps, and Air
Force, Thosc with the best technical education tended to be Army Engineers and, in lesser numbers,
naval officers with weapons-oriented postgraduate education. The assignments were considered
attractive and career-enhancing. Special programs were established under which some officers
recetved training in nuclear weapons technology at the DOE (then AEC) weapons laboratories.

In recent years therc appears to have been a progressive diminution in stature and responsibility of
the senior-most officer assigned to weapons duties within DOE, For a number of years 1t was a “one-
star” (O-7) position instead of a “two-star” (0-8), as it had long been. The attraction for military
officers seems of late to have been closely associated with the fact that it offered the opportunity to
meet the requirement of “joint-stall” duty. Also the length of the prescribed tour of duty appeared
to have been shortened, The average tour length for the first five Directors of DMA was four years.
For comparison purposes, during the six and a half years of the Board’s existence, it hag interacted
with four different incumbents.

Concerned by the adverse cffects on safety of these developments, the Chairman and another Board
Member visited the Deputy Secretary of Defense in July 1994 and urged him to consider elevating
the rank of the semor DMA military officer and extending the length of tour. The Deputy Secretary
took action to return the rank to “two-star” (0-8) and made a tour extension to three years optional @
DOR itsell did not take the initiative to enhance the importance of the assignment and was quite
willing to accept a diminution of its importance.

In recent years there has also been an apparent dilution in the qualifications of other military officers
assigned to DOE's nuclear weapons program, cspecially when compared to their counterparts in the
early years of the program. One of the reasons has been that the nuclear weapons specialty has either
ceased to exist or is regarded as “not career-enhancing.” Also, the serviges are no longer encouraging
graduate education aimed toward nuclear weapons as a specialty.” Another adverse factor might be
the termination of the Military Research Associates (MRA) program under which young officers
following a nuclear weapons carcer path could acquire experience at DOE's weapons laboratories
working on weapons program assignments. During the years from 1953 to 1990, three hundred and
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twenty-one (321) individuals completed this program.® The Board expressed its concern on this issue
in a letter to the Deputy Secretary of Defense which stated, in part;

“The Department of Defense's continning attention to the selection of highly
quatified individualys of sufficient stoture and commitment to critical DOL Defense
Programs positions will be an essential element in ensuring the continving safely of
the defense nuclear complex. ™™

The Board has no authority to ensure that there be DoD policies and programs which assure
availability of officers of outstanding competence to the DOE weapons program, But it does have
a responsibility to provide independent oversight of the DOE policies and practices by which officers
assigned to safety responsibilities at defense nuclear facilitics in DOE give assurance that they will be
fully qualified.

It is not clear to the Board whether Congress has been kept informed of the conditions within the
military services themselves which make it difficult for DOE to draw on the DoD for outstanding
talent, To the extent that DOE cannot rely on the DoD to provide military ofticers of outstanding
capabilily, it will need to make other provisions. But, DOE should ensure that the intent of Congress
is not being altered with respect to the role of military efficers in managing DOE’s nuclcar weapons
program,

32



Summary

This paper has shown that the most important and far reaching problem affecting the safety of DOK
defense nuclear facilities is the lack of sufficient numbers of personnel whe are technically
qualified to provide the management, direction and guidance essential for their safe operation.

This statement of the problem differs somewhat from that used by the Board in years past. The emphasis
in previous statements was on DOE’s | difficulty in attracting and retaining personnel . . "' with the
requisite technical qualifications, While this difficulty remains, it can no fonger be called . . .the most
important and far-reaching problem affecting the safety of DOE defense nuclear facilities . .. The
reasons should be readily apparent based on the data presented in this report. The more critical problem
today is & lack of sufficient numbers of personnel who are techmeally qualified.

Despite repeated Board eflorts to cause DOE to raise the level of technical expertise in the Department
substantially, DOE progress to date has been inadequate. In order to invigorate its technical personnel,
DOE must first establish a policy as regards the technical direction to be provided to its contractors. A
DOE policy directive on this matter would clarify the situation; it should include direction with respect
to: (a) the methods for providing technical direction (rules, orders, manuals, guides, ete.), (b) the
appropriate level of detail, (c) the manner in which technical direction is provided (i.e., contractual
nuances), (d) the mechanisms to assure that all important sources of input have been used (e.g., the
field), and () the means by which contractor adherence to DOE technical direction and guidance will
be monitored and assured.

The intent of the Board's Recommendation 93-3 was that the overall level of techmcal expertise in DOE
be elevated. As shown above, this goal has, by and large, not been met. In order to invigorate the
Recomimendation 93-3 implementation process, DOE should perform several immediate "benchmarking”
studies, that is, studies of other federal agencies that have consistently been able to attract and maintain
highly competent technical and program management talent. The organizations used for this comparison
should include, but not be limited to, the NR organization within DOE and the Navy's Strategic
Programs (SP) organization, both of which have garmered consistent praise for their ability to accomplish
complex technical assignments.” The report should include such recommendations, as deemed
necessary, to achieve a comparably high level of "in-house" technical capability.

When these DOE studics are completed, the Board should review them and provide comiments and/or
recommendations deemed appropriate to the Secretary of Energy.

Ciiven the lack of progress on the issue of improving the overall technical expertise of DOE, to-date, the
Board should evaluate whether additional measures, either formal or informal, need to be taken. Such
measures could range from providing informal assistance to DOE in identifying qualified candidates to
making additional formal recommendations deemed necessary to remedy the situation and/or urging
Congress to expand the Board's purview in areas associated with safety-related personnel in DOE.
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Appendix A

'The Demanding Customer”

Tt is a paradox that despite the power of management systems there is so much difficulty in carrying
out large-scale, technically-complex projects and programs. Such activities are normally conducted
under contracts between the customer and one or more contractors engaged to carry out the
associated functions. The customer will seldom have all the specialized technical capabilittes in the
depth and numbers required to accomplish these tasks, but it will certainly have Jarge financial and
technical interests in assuring effective management of the operations they entail.

Direction and guidance provided by the customer for contractor activities can take different forms,
In many instances, the customer will arranpge with contractor organizations to perform specific
functions like research and development, design, procurement, construction, testing, and quality
assurance, but will retain management of the total effort, In other instances, the customer will cater
into arrangements where managing the total eftort will be assigned to a selected lead contractor, The
latter may still perform functions like those cited or have them provided by other organizations.
Depending on the organizational arrangements involved, there will be one feature common to all --
the need for the customer to excrcise management across a customer-contractor interface. ltisa
difficult terrain, For one thing, customer management cannot use the direct measures and techmques
available when the organization does the job with its own personnel. Few, if any, members of the
customer’s organization will have authority to direct the specific actions of contractor personnel.
Management must be accomplished by other methods. Experience has shown the methods that are
effective and those that are not.

The key principle is that management and other capabilities of the customer’s organization should be
used basically for one fungtion, namely, to require and otherwige bring about effgciive management
by.the contractor organization or organizations to assure performance in_accordance with the
contract. The decisive test for any action contemplated by the customer is whether it is conducive
to this objective. The principal pitfall is that the customer will yge its capabilitics to compensate for
continuing weaknesses of the confractor. Like other management principles, this one is logically
compelling but difficult to apply. Departures from this principle are at the heart of countless
management problems between customers and contractors. Many departures are deceptive
appearance; their very subtlety calls for managerial alertness to recognize them.

A sccond principle is that the customer should set forth technical requirements in sufficient breadth
and depth to assure that the product will meet customer objectives, but not in such degree as will
stifle contractor management, initiative, and innovative capabilitics. A corollary is that the customer

" The article reprinted here is 4 condensed version of a previously unpublished paper written
by Board Member John W. Crawford, Ir.
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needs to be able to adjust requirements, as practicable, to accommodate difficulties being
encountered.

The prercquisite need in applying these principles is that the customer have “in-house” capability as
measured by technical competence among its own employees to shape, guide, direct, and assess the
activitics and operations of its contractors. No one would deny that the customer must have financial,
legal, and administrattve capability and that these should be competent enough to negotiate from a
position of strength with their contractor counterparts. However, one does not find a comparably
strong consensus on the need for customer organizations to have corresponding strength in technical
managemettt,

In carrying out complex technologteal programs the customer must make decisions over a broad
spectrum of technical ;ssues. Help in addressing such issues can often be obtained from third partics.
Even so, it still takes technical competence to know what questions to ask and who can best provide
answers, In the end, the responsibility for making technical decisions (many with large implications
tor cost, schedule, and performance) is a responsibility from which the customer can never escape.

Once contractors have been chosen, the need for a demanding customer capability, both technical and
non-technical, will increase. The objective of intelligently applying the technical capabilities of a
customer will be that the contractor perform at the standards required. As a result, there will be a
need for contractors to match strength with strength. The converse 1s also true. If the customer
organization lacks technical strength, the contractor will not feel the same pressure to achieve
excellence. In this world of limted numbers of strong performers, even the best and most dedicated
contractors will have difficulty manning all jobs with ¢adres cqual in capability, Thus ¢ontractors will
tend to deploy their best talent consistent with incentives to perform which emanate from the
custorier, In this respect, a demanding customer capability is the best assurance that a project will
be given priority by the contractor when it comes to the assignment of his most capable personnel,

Having cited the need for strong customer technical capability, it is important to caution against its
misuse. The general caution is that 1t should not bg used to do work gr perform functions for which
the contractor is being paid, This is a self-evident proposition, but it is regularly violated; for
example, assume the customer has engaged a contractor to design a large technically advanced
facility. As elements of the preliminary design are reviewed, system by system, customer personnel
often find it necessary to urge redesign or reconsideration for what 13 poor, or marginally acceptable,
work. The customer will often be able to reinforce these assessments by advancing better concepts
and design features than those proposed by the contractor. Contractor personncel, anxious to please
the customer and acknowledging the validity of his objections, will tend to adopt the revisions being
urged. A situation can develop progressively in which customer technical personnel become, in
effect, an adjunct of the contractor’s design review organization,

Many customer personnel would not perceive this as happening; some would not find it objectionable

if they did. Such individuals find professional satisfaction principally from making a contribution to
the solution of problems and, not infrequently, from the appreciative remarks by the contractor about
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such contributions. It takes a firm hand to kecp them from subverting the larger interests of their own
organization.

There are major objections to allowing this pattern of inordinate reliance on the customer to develop.
One 1s that the contractor will see no need Lo improve his deficient performance. The contractor will
not be giving the customer that level of performance for which he is being paid. The irony is that
customer personnel wiil have been aiding him in the process. The second is that the customer, by his
intimate involvement, is giving up his position of full objective review, The pattern of activity
described is likely to be most pronounced at middle levels of management. Customer middle-
management is often reluctant to see that the problem is brought to the attention of contractor top
management. Thus, the latter arc shielded from the problem while the customer shoulders the task
of solving the problems that arise.

It is the job of customer top management to stop the misapplication of tcchnical talent which has this
effect. An indifferent management may not be aware that behind the rapport between customer and
contractor is a design activity which reflects disproportionately more input by the customer than the
contractor, The design also may be embodied more in the nature of compromise than customer top
management would find acceptable if they knew the circumstances, The result is that the customer’s
capability has been used to bring about strengthened contractor management but rather to help
preserve it in a state of weakness,

A demanding customer will insist on developing clear, mutually agreed-upon understandings about
relationships with the contractor. True responsiveness by the latter glways obliges the contractor to
use his own good judgement in questioning suggestions made the customer staff if the contractor
believes them to be ill-advised. Responsiveness is to be measured, not by the extent to which the
customer responds automatically to guidance from customer representatives, but rather by the degree
of responsibility exhibited in analyzing such guidance and then in acting on it or recommending
reconsideration as appropriate, [t is also to be emphasized that differences in important matters are
not to be held unduly long at lower levels, where they foster animosity and weaken ¢ooperation,
Instead, they should be raised promptly to higher levels of management for resolution, The objective
to be sought is open, constructive dialogue between the parties, giving the primacy to objective
technical and other considerations and suppressing personal predilection and bias. The message to
be conveyed 1s that the contractor has been engaged to use his best efforts and resources to provide
a product or a service. He can be responsive only to the extent that he does this.

Circumstances may arise in which the customer, on the basis of its own expericnce and needs, will
want t0 insist on courses of action that the contractor would not recominend as the preferred ones.
Both parties should be clear about the matter when this is the case. They should also assure that the
prerogative to make such decisions as are involved is not exercised on either side by individuals who
are not authorized to make them.,

The need for the demanding customer to have “in-house” capability emphatically should not be taken
to imply that the numbers of personnel be large. A customer operating in a sound managerial
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relationship vis-a-vis a contractor should be able to provide the needed managerial oversight with far
fewer numbers than the contractor is obliged to use. As problems arise, however, pressures ofien
develop to increase numbers within the customer organization, to better cope with problems. As such
demands arise, continuing vigilance is needed to avord failing into the trap cited earlier of trying to
compensate for contractor weakness by doing the job for him. The job of customer management is
to.gonvey agsessments, of contractor performance 1o contractor management, taking problems ag high
and as rapidly up the managerial ladder as is necessary to bring about corrective action and results.
The ability to do this depends more on competence than numbers. Thus, the objective should be to
keep competence up and the numbers down. It is impossible to place too much emphasis on the role
of customer top management in this process. They must have the competence to satisfy themselves
that their key personnel are qualified to provide direction and guidance to the contractor, but never
¢loing his work for him.

The difficulty which customer personnel often have in keeping the interests of their own organization
in mind can be heightened when the site or sites at which the work is carried out are located at a
distance from the place at which the customer’s management, technical, and other capabilities are
mainly located. Under these conditions, a field office will ordinarily be established at the work site.
Here the customer’s representatives interact with the more numerous contractor personnel.  In
proximity to the contractor’s forces, field representatives easily lose the objectivity so essential to
representing the customer and its interests effectively. Surrounded by contractor personnel, field
representatives often acquire an outlook that more nearly represents the contractor’s viewpoints than
judgements consistent with the customer’s own interests. When this happens, the representative
necds to be replaced.

The matters cited thus far concern interactions between customer and contractor in line activities like
design, construction, procurement, and testing. The avenues for assuring effective management
during these activities are pretty much self-evident. It requires more managerial acumen to be aware
of the full potential of the opportunitics provided by the contractor’s quality assurance program. A
strong quality assurance program in the contractor’s organization reinforces the efforts of the
customer to assure strong line management. Such quality assurance is at its best when it anticipatcs
the customer and operates to head off problems before the need arises for customer action,
Operating inside the contractor’s organization, the quality assurance organization is usually in a better
position than the customer to discern developing problems and also to get a full understanding of the
contributing causes. Yet managers in customer organizations often fail to appreciate these
advantages and, thus, do not give sufficient attention to making sure that contractor guality assurance
is strong,

Sometimes customer managers may resign themselves to the quality assurance function within the
contractor being less than adequate, Again, they try to compensate for this contractor weakness by
adding more quahty assurance personne! in their own organization. The problem shouid be attacked
where it is found -- by insisting that the contractor’s program be upgraded as needed until it is
performing effectively. The customer just cannot afford to lose the advantages such a program
provides. The demanding customer will not do so.

A-4



In closing, it may be well to recall that in coping with intractable problems, the temptation is to Jook
for ever more elegant managerial solutions. Yet the answer 18 more likely to be found in a return to
basic principles. In coping with the massive problems of building large-scale, technically-oriented
projects, there 18 the need to return to management fundamentals -- those of the demanding customer.
The greatest need will be to establish an ordered, disciplined, well-documgnted relationship between
customer and contractor. This means a relationship in which the customer, fully endowed with the
capability to manage, uscs that capability in all its technical and other dimensions to insist that the
contractor meet the standards of excellence agreed upon between them. It also means not doing the
contractor’s job for him, Accomphishing these very modest objectives of good management may not
bring popularity; however, it will most surely go a long way toward bringing in projects within costs,
on schedule, and meeting technical requirements.
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Appendix B

Excerpts from Selected Studies ol
Department of Energy Performance’

A Safety Assessment of Department of Fnergy Nuclear Reactors, DOE/US-0005, March

1981,
“An important coniributing factor [to the lack of adequate attention by DOE
Headquarters' organizations to the nuclear safety aspects of its reactors] is the
lack of sufficient numbers of highly competent technical people in
Headguarters' organizations with nuclear safety responsibilities.  Field
Office organizations also suffer from this lack.”

National Research Council Reports:

a. Safety Issucs gt the Defense Prodyction Reactors, National Academy Press, 1987

“The commitlee concludes that the Department, both al headquarters and in
its field has relied almost entirely on ils contractors to identify safety
concerns and (o recommend appropriate actions, in part because the
imbalance in technical capabilities and experience between the contractors
and DOE staff is of sufficient magnitude to preclude DOL from
comprehensive DOFE involvement in the operation of the production reaclors.
The committee recommends that the Department acquire and properly assign
the resources and lalent necessary to ensure that safe operation is being
altained.”

b. Safety Issucs at the DOE Test and Research Reactors, National Academy Press, 1988,

“The suitability of the existing [DOE organizational] arrangement is
undermined by the absence of adequate staff in the DOL line management
who are sophisticated on safety and aperational matters ... In effect, the
system relies almost exclusively on the skills and competence of the
contractors.”

c. The Nuclear Weapons_Complex: Man Health, Safi nd_the Environment,
National Academy Press, 1989.

“Constant attention must be paid to the mainfenance and improvement of
technical capabilities. Concerted efforts are needed (o recruit competent

" Most of the excerpts shown here were originally provided as an attachment to Board
Recommendation 93-3,
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4.

5.

technical personnel at all levels; and DOL must maintain an environment for
the retention of employees by providing challenging assignments, meaningful
participation in decision making, and professional advancement.  Strong
training programs are necessary to build a culture in which health, safely.
and environmental considerations are seen as an integral component of
operations. "

Secretary of Energy letter to the President, December 20, 1991
“.. the fechnical knowledge and skills of many DOE managers and
employees are not sufficient 1o do their jobs.”

Advisory Committee on Nuclear Facility Safety letter to the Secretary of Energy, March 24,
1989,

“We recommend that you streamline management to make responsibilities
clear, that you put knowledgeable people in line positions of responsibilily,
and that you give them authority. This is imporilant for assurance of nuclear
safety. Solving the DOL's problems will require wpper management and
operating personnel (o work together closely and effectively.  This will not
be possible if the staff must work through buffers of people who are not
technically competent.”

Haxards Ahead: Managing Cleanup Worker Health and Safety at the Nuclear Weapong
Complex, Office of Technology Assessment, 1993,

LM ... lacks adequate numbers of qualified staff to develop occupational
health and safety programs suited to EM line operations and has little
capacity (o assess contraclors' performance in health and safety matters.”

“The DOE Qffice of Environment, Safety and Health (LH) does not have
enough qualified staff to monitor contractor operations.”

Alternative Futures for the Department of Energy National Eaboratories, Secretary of Energy
Advisory Board, February 1995,

Section (5. Recommendations.

1. “Sustained improvements in DOE management and leadership are
needed hoth at senior levels in the Department and in positions below
the Deputy Assistant Secretary level.” It is clear from the above
material that those portions of the problemy that DOI can control
stem  from managerial deficiencies at the top levels in the
Department,”
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Appendix C

Naval Reactors (NR): A Potential Model for Improved
Personnel Management in the Department of Energy (DOL)

Introduction

The Naval Reactors Program, more commonly known as "NR," was started by a small group of naval
officers at Oak Ridge Natjonal Laboratory it 1946, Led by Hyman Rickover (a Captain apparently
near retirement), this group was inspired by a concept: the possibility of using nuclear power to
propel a submarine. Within seven vears of its inception, the organization that developed out of this
concept would put into operation the nations’ first power reactor (the Nautifus prototype). The
following four years would see three more nuclear submarines and two reactor plant prototypes
operating and another seven ships and two prototypes being built. To date, more reactors have been
built and safely operated by the NR program than any U, 8. program; this record of achievement is
remarkable by any standard. It is now a joint program of the Navy and the Department of Linergy
(DOE).

What are the attribules that made NR so successtul? Much has been discussed and written about core
NR management principles such as, attention to detail and adherence to standards and specifications.
The purpose of this discussion is to examinc the personnel practices used by NR, which are arguably
even more central to the success of the program than the core principles mentioned above, and to
reflect on their possible application to DOE.

There exists, however, a pervasive view that since there are some fundamental differences between
the programs of NR and the remainder of DOE, nothing can be learned from studying the methods
by which NR has achieved success -- least of all on the personnel front. As in many benchmarking
cfforts, it is true that there are fundamental differences between the organizations. However,
expericnce in Total Quality Management (TQM) has shown the methods that lead to success in one
organization can often be used in other organizations.

In the beginning, NR recruited the majority of its personnel from three sources: the Navy
Engineering Duty Officer (EDO) community, other government technology programs and the
submarine force. At that time, these selectees from other agencies and programs comprised the
"cream” of the available crop. These personnel had been highly successful in their respective fields,
whether in naval engineering and construction, in atomic energy laboratories or in submarines, NR
attempted to "skim the cream" from those already competitive sources, The importance of this cffort,
to select only trom the "cream of the crop,” cannot be overestimated. In addition, it is believed that

* The article reprinted here is a previously unpublished paper written by Steven L. Krahn,
the Assistant Technical Director for Operational Safety on the Board Staff, formerly an
engineer on the Naval Reactors stafy.
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insight can be gained from evaluating the education, training and qualification programs at NR;
programs considered by many to have made a lasting contribution to the field of nuclear safety.

It is sometimes assumed that the comprehensive personne! management system developed by NR
was, somehow, readily available at the outset. This was not the case, either as regards selection or
the education, {raining and qualification areas. The system as it exists today was built through vision,
will, and persistence. In addition, it drew upon a number of already competitive Navy education
programs {e.g., the Naval Reserve Officer Training Corps, or NROTC scholarship program). A
number of obstacles had to be overcome to reach the point where it is today; maintaining such a
system requires unremitting top management attention to keep further obstacles from arising and old
ones from resurfacing,

The NR organization has had to weather many storms. In the process it has developed an integrated
personnel management system and a number of innovative programs to assure continued success in
recruitment, selection, education, training and qualification. It is believed that benefit can be gained
by studying and evaluating the personnel practices within NR for potential use within DOE,

The NR Program

Three basic elements comprise the overall NR program: (1) NR Headquarters, along with its
representatives in the field; (2) the ships and fleet organizations that direct ship operations; and (3)
the support organizations that include the engineering laboratories, prototypes, shipyards, and plant
component fabrication facilitics. Personnel in the headquarters organization and the officers who staft
the ships are selected by NR and educated, trained, and qualified according to NR doetrine. Che third
group is operated almost entirely by industrial contractors, with the exception of government-owned
naval shipyards, All have NR field representatives onsite and are subject to NR reviews of their
personnel selection, training, and qualification.

An analogy can be drawn between the NR organization and the DOE. All NR activities, including
research, development, desigh, construction, testing, training, operation, maintenance, and
decommissioning involve close, technically oriented interaction and dialogue between NR and its
laboratories, contractors, and/or the fleet, This dialogue is clear, open, and above all, two-way. In
dealing with its laboratories and contractors, NR is essentially in the role as the customer or procurer
of oods and services, just as the DOE isin relation to its contractors. NR sets the standards and
approves the detailed specifications for the products it procures. The laboratories and contractors
provide the products, as well as technical recommendations.

NR believes that this mode of operation requires the engineering and technical management
capabilities of its personnel to be comparable to the best technical personnel i the contractor
organizations. If this were not the case, NR believes it would be unduly dependent on laboratory and
contractor proposals and recommendations, Vital NR programs would be deprived of NR's internal
ability to discern weaknesses in laboratory and contractor capabilities and, just as important, the
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ability to elicit or force actions to strengthen those weaknesses. There is a fundamental difference
between this approach, which is characterized as "technical direction,” and the approach used by DOE
and its predecessor organizations often referred to as "management oversight.”

Intepral to the ability to provide adequate technical direction are the personnel involved in providing
and receiving such direction. NR has developed a fully-integrated program to ensure that the best
possible personnel are selected, ecducated to understand the technology that they use, and trained to
operate their equipment in a safe manner. The program alse ensures that the education and training
are validated by a rigorous qualification program that is commensurate with the responsibilities of the
position. The following discusston will provide an outline of this program and the rational behind it.

Selection

The selection process is probably the most important of the three catcgories mentioned above, 1e,
of sclection, education and training, and ualification. An ill-selected person probably cannot be
educated, trained or qualified to a point where they would be suttable for the responsibilities for
supervising the operation of a nuclear power plant or other nuclear facility. In the case of
headquarters personnel, an ill-selected person will never be suitable for directing and guiding the
technical aspects of nuclear programs. NR’s selection process was -- and continues to be -- highly
successful, as the results demonstrate,

When NR was formally established in early 1949, Captain Rickover initially recruited personnel to
staff his program from Naval officers and civilians involved in previous nuclear power development
and cther technology programs. Initially due to an insufficient screening process (and, actually,
inability to screen some "holdovers"), the results of this initial staffing effort were mixed and some
personnel were let g0, As the organization grew, Rickover (later promoted to Admiral) brought
aboard personnel for additional nuclear power assignments by tapping the national laboratories and
the Navy's EDOs who volunteered for the program. All of these new personnel were individually
interviewed by senior NR staff and then by Rickover.

Rickover realized, early on, that his programs would expand and require more E(3Qs; therefore, he
arranged for the estabhshment of a graduate program in nuclear engineering at the Massachusetts
Institute of Technology (MIT) to educate future EDOs for his organization, The availability of this
graduate education program not only improved the capabilities of the personnel enrolled, it acted as
a positive recruiting attraction.

Also, very early on, Rickover demonstrated his appreciation of the importance of the human element
in nuclear power operations by personally approving all of the original officers and enlisted personnel
who would staff IS Nautilus, the first nuclear powered ship. As the nuclear-powered fleet grew,
however, a more formal system for selection of personnel was required. Even so, the Admiral, as
head of NR, continued to play a direct personal role in the selection of each officer to stafT his ships




and in the selection of the officers and civilians who comprised the headquarters organization, This
process continues today.

Concurrently, NR influences the selection of enlisted personnel by strengthening existing Navy
instructions and standards. To be selected, cnlisted personnel are required to be high school
graduates, volunteers for the program, and have scored highly on both the mechanical aptitude and
intelligence tests,. However, insights from the officer and civilian selection process are more germane
to a discussion of recruiting technical personnel for DOE. The point to be made 1s that the use and
enhancement of existing Navy personnel selection tools for enlisted personnel indicated a willingness
on NR's part to borrow methods that had been ellective.

Selection for the Fleet

Initially, i.e., for Nautilus, the officers to be selected for the ships were chosen from a group of
qualified, experienced submariners who were college graduates (with technical courses included in
their backgrounds). Their records were generally prescreened by experienced officers in NR and then
nominated by the Bureau of Naval Personnel. Their records were then sent to NR for final screening,
The candidates had to have graduated in the upper haif of their classes and to have demonstrated
excellence in positions of increasing responsibilities.

As the number of nuclear powered ships increased, the pool of prospective candidates also had to
increase. By 1960, the demand for officers had grown so large, especially with the advent of the
Polaris missile program, that NR could no longer be so narrowly focused in its recruitment. The first
steps in broadening the field of potential candidates were to permit the top-ranking graduates from
the Naval Acadetny, then from NROTC, and finally the Navy's Officer Candidate School (OCS) to
apply to enter the program directly upon commissioning. The success of these recruitment sources
and others added later, such as the Nuclear Power Officer Candidate (NPOC) program, was so
impressive that eventually recruitment of officers from other naval duties was no longer needed and
was eliminated. From that point on, NR chose grow its own in-house capability, By the mid-1960s,
those recruited came from colleges, universitics, and the Academy. NR had developed the precept
of “get ‘em young and train ‘em right!”

Selection for Headquarters

A similar progresston can be seen in the personnet chosen to staff the NR Headquarters organization,
As noted above, the first officers Rickover recruited were drawn largely from the EDO community,
i.¢., people who specialized in ship and ship system design, construction, and maintenance, However,
this source of talent soon became inadequate and the focus shifted to top engineering and scientific
graduates of the NROTC program. Officers aspiring for selection to the headquarters organization
had to be in the top ten percent of their class in a school of recognized reputation. Some outstanding
personnel from contractor organizations were also added to fill particular niches (e.g., reactor
physics). As the program continued to grow, NR had to also look elsewhere for engineering talent
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for its headquarters functions as well, Two factors required this; first, the growing size of the
nuclear-powered fleet (already touched upon), and second, the Navy's promotion system for EDOs.

The career path for a Navy EDO was supposed to include a number of assignments across several
fields that included design, maintenance and acquisition of ships, The system demanded relatively
frequent rotation of personnel among the various departments within the then Bureau of Ships (now
the Naval Sea Systems Command) and the naval shipyards. Admiral Rickover believed that it was
impossible to master an assignment in the nuclear field during a standard three- to four-year Navy
tour. e consistently sought, and won, tour extensions for officers assigned to NR. However, thig
practice doomed his EDOs from the standpoint of promotion. The result was that officers either
resigned from the Navy to stay with the program as civilians or left NR.

As some initial program personnel left, and as the requirements became greater, the ranks were
largely filled with home-grown talent (i.c., personnel who had been recruited and gone through the
NR education pipeling). The result of this progression was that, as the program entered the sixties,
NI Headquarters became dedicated to developing its own talent (as had the Fleet) and eschewed
hiring experienced people from the outside, This aversion was across the board; even instructors for
general subjects (such as mathematics) at Nuclear Power School were interviewed and approved by
Rickover from a pool of recent college graduates. Thus, NR adopted the philosophy that when an
organization reaches a certain level of technical strength and maturity, it 1s highly desirable to start
"growing" the next generation of replacements internally, rather than hiring senior technical talent
from the outside. Procedures had to be put in place to ensure that these technical personnel were the
technical equivalent, or superior, to personnel in other grganizational elements.

The Interview Process

One of the most important aspects of selection was, and continues to be, the personal interview
process. From the outset, Rickover considered that personal interviews were crucial to suceess in
his sclection process. The importance Rickover attached to interviews was reflected in the attention
he gave to picking interviewers. He chose them from among the most senior and experienced NR
staff members (officer and civilian). Considerable attention was given to achieving a balance within
the sets of interviewers in order to compile a variety of viewpoints. No duties were accorded
higher priority than inferyiewing. Entire days were set aside at headquarters to these interviews,
with  Admiral Rickover himself sctting the example. Only the most urgent duties (such as
accompanying a ship on initial sea trials) took precedence, and then the interviews were rescheduled.
No one entered the program without an "interview with the Admiral.”

The interview process continues virtually unchanged today,

The interviewing process in NR normally consists of three preliminary interviews, largely technical
in nature, with senior officers and civiliang on the NR staff. The preliminary interviewers might be
any combination of officers and civihans,  Again, they come from differing divisions within NR
Headquarters to achieve a variety of outlooks. n combination, however, their intimate knowledge
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of the requirements of the work ensures that they can identify the capabilities the program needs., The
final interview, and decision-making authority, remain with the program director, "the Admiral".

No formal criteria or set of questions are imposed on the interviewers. Rather, they are tasked to
judge whether the candidate has those qualifications and attiibutes that indicate he or she can function
successfully in either the ngorous technical demands imposed by duty at NR or in the fleet. To guide
their questioning, the interviewers are provided with basic data about the candidates that includes:
college attended, indicators of academic performance such as grade point average and class standing,
and grades in courses regarded as indicative of analytical reasoning abihity.

Comimon guestions posed by the interviewers to the potential selectees might consist of the solving
of caleulus problems; explaining a principle of thermodynamics, physics, or chemistry; or describing
technical matters pertinent to the candidate’s course of study at college. NR does not look for
“bookworms,” however. Questions about world affairs, hobbies, or extra curricular activities are
frequently pose to candidates to sece if they are aware of their own surroundings. Interviewers
concentrate on demonstrated reasoning ability and look for certain key attributes such as:
intelligence, common sense, technical orientation, forcefulness, demonstrated leadership,
industriousness, a sense of responsibility, and commitment. While all are important, intelligence and
forcefuiness, as well as common sense, are regarded as the most important attributes governing
acceptance into the program.

Education and Training

Once the selection process is complete, the process of education and training personnel (s the next
area where the concepts that NR established stand out. The exact procedures and programs that
comprise the NR education and training systems are not as important to this discussion as the
dedication and systematic approach that NR applies to the process. However, the NR training system
will be described briefly to gain a better appreciation of its thoroughness. The basic precept is that
personnel must receiye both adequate theorgtical edugation and hands-on, practical training for their

positions,

With the dedication to home-grown talent that became the modus operandi at NR came a recognition
that, even given the excellent pool of personnel that the selection process was designed to ensure,
something further was required. A comprehensive education and training program, as discussed
above, was necessary to help develop the new recruits into technical professionals, whether for the
fleet or for duty in NR itself (Headquarters or ficld offices). What is described below are the
frameworks for the education and training programs used by NR. Continuing training is also
provided, throughout an individual’s carcer in the program that is appropriate to his or her position.
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Felucation and Training at Headguariers

Lducation and training start early in a junior engineer's carcer at NR. During the first six months the
engineers are required to complete an introductory course in naval nuclear systems. 'This course is
taught by senior staff and covers all of the fundamental subjects required to understand the nuclear
technology with which the engineer will be entrusted; homework is assigned and tests administered,
The objective of this course is to familiarize the engineer with nuclear technology and lay a base for
future work and education.

After successfully completing six to twelve months at NR, engineers are sent to the Bettis Reactor
lingineering School (BRES) which is run by one of NR's nuclear engincering research and
development laboratories, The course provides a complete graduate nuclear engineering curriculum,
focused on the design and operation of nuclear power plants. The curriculum consists of
mathematics, nuclear physics, fluid mechanics, materials science, core neutronics, statistics,
radiological engineering and instrumentation and control, Although a small permanent stafl i3
attached to BRES, the courses were taught largely by working professionals from the laboratory in
order to keep the topics at the cutting edge of techmical developments.

The capstone of this course was a naval reactor design project. This projcct involved everything from
mechanical design and thermal-hydraulic calculations through safety analysis. The core had to meet
performance specifications provided at the inception of the project, Safety calculations had to mect
normal NR requirements, such as safe shutdown with one control rod stuck out of the core.

Upon completion of the BRES curriculum there was another five weeks of practical training. Three
weeks were spent on shift work at a nuclear prototype plant to pain a "feel" for actual reactor
operations. This was followed by two weeks at a shipyard to obtan familiarity with nuclear ship
construction and maintenance.

Fducation and Training for I'leet Personnel

For Nautilus and Seawolf, the first two nuclear powered submarines, officers and crew were largely
trained by laboratory personnel from the Bettis and Knolls Atomic Power Laboratories (more
commonly known as Bettis and KAPL, respectively). Their training progress was personally
monitored by Rickover and senior NR engineers. As nuclear power became an accepted part of the
Navy's fleet, as opposed to a novelty, the need to integrate the needs of nuclear power into the Navy
training pipeline became clear to NR.

NR has established a two-phase approach to training personnel to staff the Navy's nuclear powered
ships. The first phase includes theoretical and technical education at Nuclear Power School (NPS)
in the subjects necessary for reactor plant design and operation including: nuclear physics, heat
transfer, metallurgy, instrumentation and control, corrosion, radiation shielding, etc. After successhul
completion, the candidates proceed to more education and hands-on training in reactor plant
operations at one of the prototypes. Initially, these prototypes were fully-operational,
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power-producing reactor plants, built to prove out reactor designs and operated very similar to ships
at sea, In recent years, submannes have been decommissioned and used as training platforms. NR
firmly believes that operational training on the “real thing” is the only way to ensure that the traince
is faced with the same operational characteristics and the same risks they will face when fully qualified
and at sca. The curriculum of six months of academic study followed by six months of operating
experience at a prototype was cstablished early in the program and remains constant to the present.

Training at NP8 and at the prototype is intense. The philosophy established for NPS from the outset,
and as posted at the school even today, is that “At this school, even the smartest have to work as hard
as those who struggie to pass.” For most students at NPS, the course is far more difficult than
anything they have ever encountered. The six months of practical training at a prototype are no
easier; there the demands are cven greater, both academically and operationally.

Enlisted students qualify on every watch station appropriate to their specialty, Officer students are
trained on gvery watch station and duty, including enlisted duties, before becoming qualificd as an
Engineering Officer of the Watch., The officers are expected to have a comprehensive understanding
of each duty assigned to each of their men -- both at prototype and at sea. In addition, the students
are expected to study thoroughly and be examined on the design and operating principles of the
nuclear plant and each component of the plant on which they are training,

Progress is marked by the ability to pass a series of written and oral examinations and by
demonstrating competence through actual performance, including emergency drills. Roughly ten
percent fail academically, in spite of the rigorous selection process. There are fewer officer failures,
in numbers as well as percentages, than enlisted failures, This is primarily because of the intense
selection and interview process. Moreover, no officer is dropped without the admiral in charge of
NR personally approving it; in this manner he can know how and why the system, or the individual,
has failed.

Qualification

Once a candidate has completed the NR Program's rigorous education and training sequence, their
education is not over; in fact, in a number of respects, it has just begun. Lifelong learning is built into
the hierarchy of qualifications present in the NR Program for Headquarters, operational and certain
contractor positions. This commitment to a process of ongoing improvement of each person's
capabilities is a hallmark of the program.

Qualification for Navy Operators
Training of fleet officer and enlisted personnel does not end with completion of prototype training;
fleet personnel undergo extensive training and qualifications at sea, replete with examinations (both

oral and written). In addition, there is an intcnse program of advancement in qualification
requirements as personnel progress in rank and responsibility.
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Qualification recuirements for nuclear operators include written and oral cxaminations and
demonstrated practical excrcises. Thus, the training is performance-based, not unlike DOE’s
requirements at nuclear facilities or the Nuclear Regulatory Commission (NRC) requirements at
commercial facilities. Qualification for all enlisted positions and for officers through Engineering
Ofticer of the Watch is repeated within each individual's ship, even after complete qualification at a
prototype. However, officers advancing to Engineering department head (or “Engincer Officer”) are
examincd by writien and oral examinations at NR Headquarters,

Subsequently, prospective commanding officers of nuclear-powered ships are required to attend a
three-month course of mstruction at NR Hcadquarters replete with extensive written and oral
examinations, more comprehensive than the Enginecr Officer examinations, This course is conducted
at NR and is taught by NR senior staff’ engineers. It includes in-depth instruction, study, and
examinations in; reactor design and physics, thermodynamics, metallurgy and welding, radiological
control, shielding, chemistry, and operating principles, “The Admiral” makes the final decisions
regarding success or failure at each step of the process during these advanced qualifications for Chief
Engineers and new Commanding Officers.

There are time limits for an officer’s advancement through these qualifications. Those not qualifying
are separated from the program and will never return. Before this ultimate failure, intense elforts are
undertaken to help the candidate succeed, However, continued lack of performance ot a clearly
demonstrated lack of ability to grasp the fundamentals of advanced qualifications, by either written
or oral examinations, will result in this weeding out process. It docs happen at both the officer and
enlisted levels;, personnel are consistently weeded out as they attempt to advance (in spite of the
rigorous initial selection process) as they reach the limits of their capabilities.

Qualification for NR Headguarters Personnel

Personnel in the headquarters organization do not operate the reactors and, therefore, a qualification
program as predominantly performance-based as that for fleet operators is not appropriate.
Nevertheless, a program exists at NR Headquarters for performance observation and reviews that
is as comprehensive as that employed at sea. However, its focus is different, its primary focus is on
the ability to provide technical direction that is based on NR's standards and a sound technical
understanding of a given problem or situation, 8ince the impact of such decisions on safety can be
quite significant, they should be made by personnel every bit as qualified to perform their function as
the fleet's personnel are to operate reactors.

Therefore, there are steps in advancement that require that the technical staff undergo evaluation and
“qualification” within the job performance at headquarters. These processes inciude technical
assignments to develop personnel and reviews by senior engineers of individual accomplishments,
The junior engineers are examined on the principles of their assignments and the effect of their
decisions on the fleet. A common sense approach is considered almost as important as the technical
background. Throughout, consideration of safety is held paramount.




The penultimate qualification for NR engineers is to be granted stgnature authority. This authority
permits the engineer to approve proposals on behall of NR and has the efTect of imposing direction
and decisions by the NR engineer upon fleet operating procedures and nuclear propulsion plant
systems. Various levels of signature authority exist, the importance of signature authority varies with
level, In addition to signature authority, assignment to certain difficult, high-profile tasks is 2 well-
understood signal that you have "made it." Such tasks included; participating in audits of contractor
and shipyard performance, participating in operational reactor safeguard examinations of naval ships
and prototypes, and other similar reviews. The ultimate sign of having "made it," however, was
being assigned to a position that reports directly to "the Admiral.”

The progress of technical personnet at headquarters is reported to the highest levels of management
within the organization including the admiral in charge. Personne!l who exhibit difficulty in advancing
or who do not perform adequately, are given help at NR Headquarters, as are the operators at sca.
If, however, they continue to demonstrate that they ¢annot succeed in a position, they will not be
asked to stay on after their initial tour; in a sense this initial tour (two to five years) as a junior officer
ig viewed as a trial period. If'they are past their initial tour and having problems, even after extensive
efforts on their behalf, they are either transferred to a job where they can succeed or removed.

NR and its Contractors

As with DOE, much of the work performed in the NR program is actually performed by the
contractors. The Bettis laboratory is run by Westinghouse; cores are manutactured by Babcock and
Wilcox; primary components are made by a number of vendors, under the direct supervision of arms
of the Bettis (or KAPL) organizations, and the rcactor plant, as a whole, is assembled at private
shipyards and overhauled and refitted at Naval Shipyards.

From the above, it can be seen that a number of similarities cxist between the management scheme
within NR and that which exists, in principle, in DOE. There are also, however, significant
differences that are instructive to explore.

NR has had long-term relationships with its contractors: Westinghouse has run the Bettis laboratory
since the inception of the program; Electric Boat built Mantilus and has been building submarines for
NR and the Navy ever since; Newport News has built all of the nuclear carriers; and the list could
go on. Most of these contracts are awarded on a sole-source basis after tough negotiation between
NR and the contractor.

This stability, along with the technical competence of the NR Headquarters staff, has led to
extraordinary and effective working relationships between NR and its contractors. The contractors,
by and large, do not make major personnel changes without first discussing it with their respective
NR customers. On the other hand, NR works closely with contractors and keeps them well informed
if any cutbacks will be required due to budgetary constraints or completion of a ship class. This
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excellent working relationship has permitted NR to be successful in maintaining the program's
technical expertise, even in a downsizing environment.

For some contractor employees who play pivotal roles in nuclear safety, the NR program has
established selection, training and qualification program criteria that it requires its contractors to
adhere to. Examples of such positions include tesi engineers at private and naval shipyards; startup
physicists, provided by Bettis and KAPL. for refuclings and initial core criticalities, joint test group
members from Bettis and KAPL.,, who monitor reactor plant test programs; and a number of others.

The basic requirements tor these positions are explained in technical directives developed and issued
by NR Headquarters. The implementation of these directives is monitored at the vendors site by a
special category of NR Headquarters personnel: the NR Field Representative.

The Role of the "Field Reprexentative”

NR has placed a Field Office to monitor the contractor's performance at each vendor site. The head
of each of these numerous offices is an experienced headquarters engineer specially selected, trained,
and qualified for the position.

In order to be sclected as a Ficld Representative, an engineer had to have an outstanding track record
within his or her specialty, have shown the desire and capability to contribute in the broader areas
of the NR program, and, of course, have consistently exhibited the highly-valued attributes of
intelligence and forcefulness. Being selected as a Field Representative is highly sought after and
considered to be a clear mark of distinction. Most of the top level management at NR has been "in
the field" at one time or another.

A spegific training and qualification program was established for prospective Field Representatives.
They were exposed 1o all the important divisions within NR Headquarters (to understand the entirety
of the headquarters role) and then spent one to two years as ar assistant at a Field Office. During
their time as an assistant, they are required to complete a qualification program specific to the site,
This program includes self-study, coursework, and on-the-job training, along with regular written and
oral examinations. Only after garnering the respective Field Representative's endorsement would the
individual be recommended back to headquarters for assignment as the head of their own ficld office.

However, the program does not end there. It was understood from the outset, that assignments to
the field were of limited duratton, and eventually the incumbent would be rotated back to
headquarters; after a successful tour a senior management job could be expected.

Philasophy

It is clearly understood that there are differences in the overall mission between DOE and Naval
Reactors, IHowever, both have nuclear safety responsibilitics. The exact personnel management
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methods applicable to onc, for instance, the NR "field” and Headquarters, may not be totally
appropriate to the other; however, the philosophy behind these methods is basically the same, The
discussion of interest is the philosophy and the methods behind ensuring technical excellence of
personnel.

Philosophy behind Ileet Procedures

What were the reasons for the emphasis by NR on personnel selection, education and training, and
qualification? NR had its hands full in designing nuclear propulsion plants suitable for shipboard
operation and then guiding their construction and testing, However, these plants had to operate
reliably and safely in intense tactical situations, as well as in the vicinity of large cities when entering
or ieaving port.

Foremost in NR's goals was technical qualification. The ships often operate at sea on independent
operations with a requirement to maintain radio silence. In order to continue to operate the reactor
plant safely under such circumstances, the onboard operators have to understand how the plant is
physically designed, the physics behind power plant dynamics, and the reasons for each step in the
operating procedures. If the plant ever exceeds normal operating limits, the operators have to know
how to return it to normal conditions and what potential harim may have resulted. In extreme tactical
situations, the operators have to know the full limits of the plant’s safe operations in case these
margins have to be called upon.

NR is of the philosophy that shipboard officers have to be as technically competent in all aspects of
plant pperation as the most scnior chief petty officers. In addition, the senior oflicers (Captain,
Executive Officer, and Chief Engineer) must achieve fechnical qualifications above anyone else on
the ship. This is because in emergencies these officers have to make the correct decisions on the spot
and immediately, These decisions have to be based not only on the experience of these officers, but
on the theoretical knowledge of plant dynamics and the limits to which the plant is designed, Thus,
the selection process continues to be oriented toward identifying those personnel who can
demonstrate clear thinking under stress, perseverance, hard work, a quest for excellence, proven
academic ability and intelligence, and the willingness to accept the responsibility for making decisions.
Following selection, the education, training, qualification, and regualification processes have to be
equally demanding and thorough.

FPhilosophy behind Headguarters Procedures

‘The same principles that govern fleet operations are true for the engineers who comprise the NR
Headquarters organization. They have to design plants and develop maintenance programs for these
plants that will be subjected to extreme operational demands and, no matter the age, must perform
as designed. The Captain and Chief’ Engincer at sea, as well as the laboratotics and contractor
facilities that support the Naval Reactors organization, know that the center for technical expertise
and backup exists at NR Headquarters,
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Flest operators know that they can call NR at any time from places such as Guam or Diego Garcia
in the Indian Ocean and get full technical support. Whatever the nature of the question, usually an
answer via the telephone is all that is needed becausc of the technical competency of the operators
(however, all telephone approvals are followed up in writing within 24 hours). The organizations in
the “field,” such as the prototypes and laboratories, realize that NR Headquarters is the source of
direction and the final approval for answers to engineering questions. In addition, NR provides
technical direction to, and conducts reviews of: the laboratories that conduct naval reactors-related
business and vendors who perform nuclear component work, as well as to the nuclear-powered ships.
These evaluations could not be meaningful without the continuous lechnical direction and
management review provided by headquarters based on consistent technical competence.

Conclusion

The NR methods of selecting, training, qualifying, and requalifying its personncl are, in principle, very
similar to those outlined in DOE's Orders and directives, The philosophics of the programs, whether
practiced within the Naval Reactors areas of interest or at DOE nuclear facilities, are not so dissimilar
as to limit adapting some lessons learned at one operation to the other. There are parallels between
the naval nuclear propulsion program and the DOE nuclear programs.

While the immediate responses by at sea operators and (at times) NR engineers generally may not be
required in day-to-day DOE operations, there are times when the DOE organization is called upon
for technical support and decisions. 1n addition, both organizations supervise and take a leading role
in safety reviews of ficld operations. Thus, not only are the philosophies and methods similar, so are
the requirements and procedurcs.

If existing personnel selection, education, training and qualification standards are not adequate to
yield the level of technical personnel necessary, then they should be enhanced and followed by
nstitutionalizing the changes for lasting value. In the end, the jobs at DOE Headquarters, just as the
jobs at NR Headquarters, need to be considered both attractive and prestigious, This is required if
personnel are to be retained in the organization after they are qualified and have gained meaningful
experience.
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Appendix D

Excerpts from Selected Trip Reports Sent by the Board
to the Department of Energy (1993 and Later)

Letter, Chairman Conway to Assistant Secretary Reis, dated 11/15/93
fencl] Trip Report of Qrder Compliance Review at the Nevada Test Site (NTS)

“It appears that inadequate attention was given, in some instances, to the
guatification of the personne! coordinating or conducting the [order comphance self-
lassessment. 1n one example, an undergraduate intern was lasked (o coordinale the
DOE-NFOQO [Nevada Operations Office| self-assessment and compliance with DO
Order 5820.24, Radioactive Waste Management - an Order with a significant
degree of technical complexity.”

Letter, Chairman Conway to Assistant Secretary Grumbly, dated 01/27/94
[encl] Review of K-Basins at Hanford

“In a recent review, the Office of Nuclear Safety (IWH-10) indicated that neither
DOE-R [Richland Operations Office] nor WH( [Westinghouse Hanford Company]
Jully understood the potential problems associated with these [K-Basins] facilities.”

Letter, Technical Director Cunningham to Mr. Whitaker, dated 10/21/94
[encl] Report on Development and Implementation of $/RIDs at Hanford High Level Waste Storage
Tanks

“DOE-RL [Richland Operations Office] personnel stated that their review of WHC
[ Westinghouse Hantord Company] S/RIDs [Standards/Requirements Identification
Documents] was not necessary to ensure adequacy.”

“DOI-RE did not review any S/RIDs.... No plans or specific milestones are in place
to ensure DOI-RL personnel review the S/RIDs for technical content and adequacy.
DOE-RI. personnel stated thed their review is not necessary to ensure the S/RIDs are
adequate, but could not explain how they will ensure S/RIDs are implemented af the
site without benefit of a technical review of the content.”




Letter, Technical Director Cunningham to Mr. Whitaker, dated 09/21/94
[encl] Rocky Flats Plant - Trip Report on the Review of Building 371 Scismic and Systems Design
Bases, Special Nuclear Material Storage, and Systematic Evaluation Program Status

“However, neither KG&G nor DOI-REQ [Rocky Flats Operations Oflice] Aad a
sufficient understanding (o discuss the details of the site conditions or the analyses
performed by the original architeci-engineer. It is particularly noted that the
Joundertion design is not understood by DOI-RFQ or FG&G. There was not enough
information that had been reviewed and understood by 1Ce&G or DOR-RF(Q) fo make
an independent assessment of the adequacy of the structural analyses.”

Letter, Chairman Conway to Assistant Secretary Grumbly, dated 09/05/935
[encl] Implementation of Recommendation 93-4 - Richland Operations Office Technical
Management Plan, Report of Site Visit, August 1-3, 1995

“Specifically, the [Technical Management Plan] TMP fails fto identify ihe
requirements necessary for DOR's technical management of the environmenial
restoration contractor, Bechtel Hanford, Inc. (BHI). DOE-RL [Richiand Operations
Office] Environmenial Restoration (DOE-LR) personnel demonstrated a poor
understanding of Recommendation 93-4 and have done little to effectively implement
the TMP.  The Board’s staff also found that the technical capabilities and
involvememt of DOL-IER personnel are inadequate to allow for sound technical
management of BHL”

“Wealknesses in the DOL-RIL Fnvironmental Restoration organization were evident
fo the Board's staff in several areas relative to the TMP and the management of the
environmental restoration contractor at Hanford.  Prominent among these
weaknesses were a noted lack of technical and managerial capabilities, a lack of
understanding of Recommendation 93-4 and a lack of effective implementation of
the assessment program set forth by the TMP.”

“The Board’s staff noted evidence that the DOE-ER stoff lacked the expertise and
management involvement to effectively manage BHI”

“DOR-ER field oversight of the contractor was also found to be erratic and
infrequent.”

“Conversations with Washington Stale Department of FEcology personnel, DO-IH
Resident Inspectors, DOF-RL internal assessors, and a representative of the
Environmental Protection Agency, Region 10 confirmed staff observation s
regarding DOE-ER abilities. Based on their personal observations, all of these
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representatives echoed the concern that DOE-ER personnel lacked program
management training and qualifications and rechnical background 1o effectively
manage the activities of BHI.”

“DOF-ER personnel acknowledged a lack of expertise in many of the technical areas
io be assessed. Their proposed solution (o this problem was 1o enlist the assistance
of BHI {o perform combined assessments of BHI activilies.”

“Ixamples of Poor DOLLUR Performance:

“.. The cognizant DOE-LR Project Manager acknowledged that she did not
understand the concern [poor radiological work practices| as she had no
prior experience or training in radiological controls.”

“The DOM-IER Facility Representative... acknowledged he does not have the
hackground or training o readily complete the DOI-RL Facility
Representative program in the suggested twelve month period.”

“The DOQE-RL Assistant Manger for Ichvirommenial Restoration..,
acknowledged that few of her staff undersiood their jobs adequately.”

Letter, Chairman Conway to Assistant Secretary Grumbly, dated 05/11/93
[encl] Fernald Environmental Management Project - UNH Neutrahization Project Review Trip
Report (April 21-22, 1993)

“The DNI'SE staff believe that the Department of Inergy Iernald Field Office
(DOL-FN) and its new environmental restoration management contractor, Fernald
Iinvironmental Restoration Management Corporation (IRMCO), have a serious
problem in communicating technical and programmatic information.  FILRMCO
started up the UNH neutralization process withou! conducling a required readiness
review and without informing DOF-FN. The UNH neutralization process operated,
without DOE-RN knowing, for one week before the process was shut down. [l was
apparent that DOI-I'N personnel did not understand the FERMCQ organization....”

“The lack of DOFE Facility Representatives has vesulted in a lower level of technical
vigilance by DOL and the removal of an imporiant layer of defense.”



Letter, Technical Dircctor Cunningham to Mr. Whitaker, dated 05/13/94
fencl] Trip Report - Review of Implementation of DNFSB Recommendation 93-5 at the Hanford
Site, March 28-31, 1994

“The Department of Fnergy (DOE) is not providing adequate technical management
oversight of the program. Ay a result, critical decisions regarding characterization
strategy, safety criteria, and required confidence levels for decisiony are being made
by WHC [ Westinghouse Hanford Company] with little input from the Depariment of
Ienergy Richland Operations Office (DOF-RL) or the responsible headguarters line
organization (IM-36, LM-30, or FM-1).”

“DOURL is not providing the technical direction required to successfully carry out
the characterization program. Subsequent discussion with a representative from the
responsible headguarters office (KM-36) confirmed that he was aware of this
problem but had not intervened effectively (o correct il”

Letter, Chairman Conway to Assistant Sccretary Reis, dated 11/25/94
Jencl] L.os Alamos National Laboratory (LANL} - Review of Chemistry and Metallurgy Research
(CMR) Facility Hot Cell Upgrades and the Fire Resistant Pit (FRP) Test Program

“Based on discussions with LANI. [Los Alamos National Laboratory] regarding
responsibilities and accountability, it is unclear who at LANL is responsible and
accountable for assuring that the hot cell seismic upgrades will perform their stated
Junctions. Other than budgelary responsibility, LANL management responsibility
for these upgrades is diffuse.”

“The design review process used by LANL to review the hot cell seismic upgrade
design was weak and ineffective. Based on DNI'SE staff review and discussions with
LANL during the presentations concerning the technical substance of a design
review, the DNFSE staff observed that the comments generated by LANL personnel!
were essentially non-technical in nature.  They did not focus on whether or not the
Jacility upgrade was adequate to prevent initiation of collapse mechanisms, as well
as minimize and mitigate the FRIP? |Fire Resistant Pit] hazards and consequences. In
particular, the comments of the LANL seismic reviewer merely requested that the
comments previously prepared by the DO reviewer be resolved. This suggest that
LANI, has not provided technical oversight of its contractors.”



Letter, Chairman Conway to Acting Assistant Secretary Beckner, dated 05/03/93
[encl] Observations from a Trip to the Albuquerque Field Office, February 22-24, 1993

“For example, there have been only modest eddvances in the program o identify
appropriate training in the areas of nuclear engineering and nuclear safety required
Jor Field Office and Area Office personnel and there is no plan to acquire fhat
training and education. This condition is particularly apparent at the Amarillo Area
Office where there is a relative lack of personnel with nuclear engineering
experience and traimng.”

Letter, Chairman Conway to Secretary O’Leary, dated 07/20/94

“The Board wishes lo call your attention lo stgffing deficiencies at the Amarillo Area
Office (AAQ) that are adversely affecting the performance of safety-related functions
assigned that office.”

“... the Board’s letter of May 27, 1994, stated that the current overall DO technical
staffing situation is already “below a level which the Board believes fo he necessary

Jor contined sgfen. ™

“Itven with these [vacant senior manager and engineering positions] filled, it is not
evident that sufficient technical and management competence in middle management
and staff at the AAQ will be available to support the pace of activities al the site,”

Letter, Technical Director Cunningham to Mr, Whitaker, dated 09/27/95
[encl] Pantex Site - DNIFSB Staff Report - Conduct of Operations and Training and Qualification
Program Review

“Diespite DOI-AAQ s (Amarillo Area Office’s| recruiting efforts, it has been difficult
to attract qualily candidates (o fill the positions. bven with the issuance of the DOF.-
HR [Office of Human Resources]) manual Manager's Guide to Administrative
Flexibilities, DOE-AAQ reported difficulty obtaining travel pay, hirving bonuses,
“"double-dipping”  approvals, excepted service authority, and upper steps
authorizations for (S pay grades. For example, DOI-AAQ submitted a request for
one excepled service position.  The initial request was rejected (documentation
inadequacies); the resubmitial required six weeks for approval, Due to the urgency
of the need for an individual in the position, DOIL-AAQ was forced to fill the billet
using the standard personne! system.”




Letter, Technical Director Cunningham to Mr, Whitaker, dated 07/05/95
[encl] Review of Implementation of Board Recommendation 92-4 and Hanford Tank Farms
Activities

“mprovements in the lechnical competence of DOE-RIL [Richland Operations Office]
personnel responsible for TWRS | Tank Waste Remediation System] are also behind
schedule and to date have had no effect”

“Upgrading the technical compelence of DOE-RE TWRS personnel is vequired by
the 92-4 Implementation Plan and is plavned 1o be coordinated with similar actions
taken in response to Recommendation 93-3, DOE-RIL Director of the Qffice of
Training stated his office does not have the funding (o implement the site specific
initiatives of 93-3 al the site level.... Consequently, progress lo date af the TWRS
level is poor....”

Letter, Technical Director Cunningham to Mr, Whitaker, 07/28/95
[encl] Nuclear Explosives Safety Study: Arming & Firing and Timing & Control (A&F/T&C)
System for Lawrence Livermore National Laboratory Devices at the Nevada Test Site

“DOK personnel responded to the minority [NESSG report] position by staling thal
they did not believe thar it was valid. This decision was based stricily on the
experience of the DO personnel. Technical justification for the decision was not
documented.”

Letter, Technical Director Cunningham to Mr. Whitaker, dated 12/15/94
[encl] Pantex Site - DNFSB Staff Trip Report - Emergency Preparedness Excreise Review

£

“Weaknesses were noted in Pantex’s and DO's ability to evaluate the exercise.

“During a participant’s critique held immediately after the exercise, only minor
deficiencies were Identified and the limergency Preparedness Manager siated theat
he felt performance was good. Qbjective application of the exercise evaluation
criteria, prepared by Pantex, indicated that five significant ohjectives were not mel.”

“The DNESRB staff reviewed the Pantex and Albuguerque Operations Office After-
Action Reports.  The reports were superficial, and did not present a critical
evaluation of the exercise. Specifically, the reports did not identify the many
technical issues raised by the DNFSB staff.”
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Letter, Technical Director Cunningham to Mr. Whitaker, dated 04/10/94
[encl] Report on the Radiation Protection Case Study of the Dismantlement and Decontamination
Project at the Old HB-Line

“Although DOL and WSRC [Westinghouse Savannah River Company] admit the
efforts in old HB-Line have significant worker visk, WSRC notes that no DOE-SR
[Savannah River Operations Office] or DOL Headguarters personnel! have actually
been in the facilily to observe operations. This lack of DOLE line management and
headguarters oversight attention indicates that DOL has not taken an active role in
the resolution of the problems that have occurred.”

“DOL and WSRC management have not faken an active role in the completion of the
D&D [Decontamination and Decommissioning] of this fucility. Although the workers
performing this D&D are af a significantly higher risk than are most other workers
on the site, DO and WSRC management personnel have not adequately reviewed
the work that is being performed fo determine what actions could be taken (o reduce
the risk, or to ensure that future D& work at the SRS does not result in the same
risks to the workers. Despite the fact that work can not be adequately monitored
Jrom outside the facility, DOI personnel have reportedly not entered the highly
contaminated areas of the facility since the work began 10 years ago.”

Letter, Technical Director Cunningham to Mr. Whitaker, dated 07/28/94
[encl] Trip Report for Stafl Visit to NTS, April 28-29, 1993

“Key Lersonnel: The DOE TC [Test Controller] and Lab/DNA 1D [Defense Nuclear
Agency Test Director] play pivotal roles in coordinating safe and effective test
preparation and execution.  However, no definife training and qualification
reguirements were presented for these personnel, or for the members of the
Containment Ivaluation Parel (CEEP). Many of the highly-experienced people
currently filling these positions may soon retire. [t is unclear how the current level
of compelence will be maintained without an established program lo transfer
experience. It is also unclear how competency is being uniformly maintained with
the current incumbents.”
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Letter, Technical Director Cunningham to Mr. Whitaker, dated 08/10/94
[encl] Training, Qualification, and Conduct of Operations Review at the Fernald Environmental
Management Project, April 11-13, 1994

“The DNI'SB team reviewed DOI-I'N's [Fernald Field Office’s] actions associaled
with DNIWSB Recommendation 93-3. [t was found that the Field Office is waiting for
Headguarters guidance with little action being laken to improve the technical
capabilities of the staff.”

“/n response to Recommendation 91-1, DOF-FN has defined key personnel positions
and sel forth tentative education and experience recommendations for technical
support, oversight and assessment posuions. No data were available comparing
these recommendations against the background of incumbents. The briefer indicated
that no system existed to ensure these recommended requirements were adhered to
in current hirings and in fact were frequently not mel.”

“.. Concurrently, the Iield Office had developed education, experience and
required training for some DOL-I'N management positions.  As above, DOIcI'N
personnel expressed uncertainty in enforcing any new education and experience
requirements in new hirings.”

Letter, Technical Dircctor Cunningham to Mr, Whitaker, dated 07/15/94
[encl] Report on Review of IHanford Facility Representatives Program

“Two Site Representative candidates were observed in the performance of their
duties. Neither candidate demonstrated an integrated knowledge of their facility;
nor a strong understanding of the concept of nuclear safety inspections. Neither
candidate conld answer specific questions concerning technical safety requirements
(15Ks) for their facilities. One candidate was not familiar with the physical layout
of his facility.”

“... IiM-25 [Office of Operations Assessment] noled that qualification cards were
heing developed and signed by individual candidates for theiy own gualification,
DOE-RI, [Richland Operations Office] personne! stated that the written and oral
examination banks currently being used fo qualify Site Represemtatives are
inadequate.... Never-the-less, these banks are still being used....”



Letter, Chairman Conway to Secretary O’Leary, dated 05/11/94
[encl] Report on the Radiation Protection Program at the Hanford Site

“.. the DOE [Richland Operations QOffice] contingent supporting Radiation
Protection, previously noted by DOF-H() to be inadequate in size 1o satisfactorily
oversee contractor activities on a day-to-day basis, hay not been augmented....”

Ietter, Technical Director Cunningham to Mr. Whitaker, dated 04/10/95
fencl] Savannah River Site (SRS) - Review of Preparations for the Decontamination and
Decommissioning {D&D) of the Separations Equipment Development (SED) Facility

“The development of the authorization basis for the SED |Separations Equipment
Development] D& {Decontamination and Decommissioning] project, including
DOE approval, is less than adequate.  There iy litile evidence that DOR-SR
[Savannah River Operations Office] conducted an adequate technical review of the
SED D&ED safety analysis, including an assessment of technical assumptions, such
as Pu release fractions.”

Letter, Technical Director Cunningham to Mr. Whitaker, dated 07/15/94
[encl] Defense Waste Processing Facility Trip Report July 6-8, 1993

“... DOLE gqualification requirements for the position of Fire Protection lingineer are
less than those established by the NRC [Nuclear Regulatory Commission].”

Letter, Technical Director Cunningham to Mr, Whitaker, dated 08/14/95
lencl] Trip Report - Review of the Department of Energy - Richland Operations Office (DOE-RL)
Oversight of DOE Order 5480.21, Unreviewed Safety Questions, March 28, 1995

“The Board also noted a lack of monitoring and oversight of the US() [Unresolved
Safety Question] process by the Richland Operations Office [DOE-RL]. DOR-RL
acknowledged these deficiencies and identified specific actions to correct them.
Flven 3o, during the eighteen months since these deficiencies were identified, little
progress has been made in strengthening DOF-RL's monitoring and oversight of
contractor USQ) activities.”



Letter, Chairman Conway to Assistant Secretary Grumbly, dated 09/08/95
[encl] Review of Procedures at the Hanflord Site

“Richland Operations Office (DOE-RI) involvement in correcling the known
Huanford Site procedure problem remains minimal, despite their own pragram
indicating the problem persists.”

Letter, Chairman Conway to Secretary (0’ Leary, dated 09/24/93

“Ohbservations during these visits have led the Board 1o focus considerable attention
ont DOL s need to improve the selection, training, and qualification of personnel
associated with the defense nuclear facilities, especially the weapons complex, on the
premise that properly trained and qualified personnel are essential for the protection
of public health and safely. The board has made eight sets of Recommendations
since 1989 which adedress selection, training, and qualification problems....”
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Appendix E

Board Staff Report:
Review of DOE 1994 Technical Personnel Hiring Data

DEFENSE NUCLEAR FACILITIES SAFETY BOARD

August 8, 1995

MEMORANDUM KFOR: G, W, Cunningham, Techmical Director

COPIES: Board Members

FROM: Timothy J. Dwyer

SUBJECT: Review of DOE 1994 Techmcal Personnel Hiring Data

1, Purpose: This memorandum discusses a review of 1994 technical personne! hiring data from

across the Department of Energy (DOE) defense nuclear facilities complex. This review was
conducted by members of the Defense Nuclear Facilitics Salety Board's (Board's) staff,
Timothy J. Dwyer and Robert F. Warther, and outside experts John ¥, Drain and
Ralph W. West, Jr. This review did not involve any evaluations of technical personnel
performance in the field.

Summary: Throughout calendar 1994, DOE continued its cfforts to improve the technical
capabilities of the DOE staff, in response to Board Recommendation 93-3. In parallel with this
effort, the Secretary of Energy authorized the hiring of nearly 1200 personnel. A few highly
talented, well-qualified individuals were hired; however, many senior technical positions within
DOE were filled by individuals drawn from a DOE technical population considered by several
high level reviews to be deficient in personnel of exceptional technical qualities. Thus, DOE
failed to take advantage of the unique opportunity this hiring authority provided to substantially
raise the technical capabilities of the DOE staff.

» Overall DOE hiring practices did nof result in hiring 2 significant number of technical
personnel who where highly qualified; no excepted service personnel were hired.

+ The technical applicant screening process used by DOE in 1994 tended toward selection
of a minimally qualified candidate; selection of highly qualified candidates occurred with

no grealer frequency than that expected through a random process.

« The selection process for those technical individuals hired by DOE in 1994 did not
adequately emphasize the quality of candidate technical education.
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In short, the data indicates that Board efforts to encourage DOE to ", . . raise the technical
expertise of the Department [DOE] |, . " through allocation of technically qgualified individuals
to federal positions in the defense nuclear complex were not effective in 1994,

Background: The technical capabilitics of DOE and contractor personnel have been an
ongoing concern of the Congress, the Board, and numerous independent review groups for a
number of years. The United States Senate Report accompanying the Board's enabling
legislation states that the "Board is expected to raise the lechnical expertise of the Department
[DOE] substantially, . . ." The Board has repeatcdly stated, in its annual reports, that ". . . the
most important and far-reaching problem affecting the safety of the DOE defense nuclear
facilities is the difficulty in attracting and retaining personnel who are adequately qualified by
technical education and experience to provide the kind of management, direction, and guidance
essential to safe operation of DOFE's defense nuclear facilities.” Several other prominent
organizations, including the National Research Council, the "Ahcame Committee,” and the DOE
itself have also weighed in on this matter with similar concerns. In this vein, Recommendation
93-3 was issued i June 1993 to recommend improvements in the recruitment, retention,
education, and training of DOE's technical persornel. In fact, this Recommendation specifically
called on DOE to ", . . establish the attraction and retention of scientific and technical personnel
of exceptional qualities [emphasis added] as a primary agency-wide goal "

DOE's Implementation Plan for Recommendation 93-3 was submitted and accepted in
November 1993, Throughout calendar 1994, DO labored to implement the various portions
of this plan. In parallel with this effort, the Secretary of Energy authorized the various defense
complex DOE Offices (most notably the Office of Environmental Management (EM), and to a
lesser degree the Office of Environment, Safety and Health (EH)) to hire a total of nearly 1200
personnel. Therefore, in early 1995, the Board's staff requested that DOE provide data that
would permit an evaluation of DOE's effectiveness at attracting highly qualified scientific and
technical personnel. It is emphasized that the documentation provided by DOE was the only
source matenal used in this review. No evaluations of personnel performance in the ficld werce
conducted, nor were any interviews, reference checks, or other information gathering technigues
employed.

Discussion,

1. Overall 1994 DOE Technical Hiring Data, The data provided by the DOE to conduct
this review consisted of 467 Standard Form 171s (SF-171s) and their associzted Position
Descriptions (PDs), in some cases, augmented by their Vacancy Announcements, each sct
representing one individual who had filled a previously vacant technical DOE billet (either
as a new hire, lateral transfer, or promotion) during calendar 1994. This data was nor
representative of all DOE hiring in 1994; rather, it concerned only technical personnel hired
at the following DOE defense complex offices: the Office of Defensc Programs (DQE-
DP), DOE-EH, DOE-EM, the Albuguerque Operations Office (DOE-AL), the Idaho
Operations Office (DOE-1D), the Nevada Operations Office (DOE-NV), the Qakland
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Operations Office (DOE-QAK), the Oak Ridge Operations Office (DOE-QOR), the Qhio
Operations Office (DOE-OH), the Richland Opetations Office (DOE-RL), the Rocky Flats
Operations Office (DOE-RF), and the Savannah River Operations Office (DOE-SR). Data
on 17 technical DOE defense complex senior executive service (SES) billets filled in 1994
were also included as part of the 467 SF-171s/PDs, but were treated separately. Of the
467 §F-171s/PDs submitted, 22 were discarded upon initial review as not related to
technical billets (or containing insufficient data for classification or use in the review),
yielding an overall sample size of 445.

The types of billets defined as "technical” included those identified as chemical cngineers,
civil engineers, electrical engineers, mechanical engincers, nuclear engineers, facility
representatives, fire protection specialists, occupational safety specialists, radiological
protection specialists, technical program/project managers, et¢. The final data set included
billets ranging from the GS-5 to the SES levels,

Figure 1 provides an overview of the number of technical billets filled (less SES's) in 1994
at each of the locations for which data was provided. Also depicted is the subset of that
number already employed in DOE prior to accepting the new techmeal billet.

It is significant to note the DOE had difficulty collecting and providing this data. Initial
DOE figures concerning 1994 hiring totaled 771 individuals, 291 technical and 480 non~
technical. DOE later revised these figures to 470 technical, and 505 non-technical (975
total). Based on a review of the SF-171/PD data provided, the number of technical billets
filled in the DOE defense complex in 1994 was 4435, the fidelity of the DOE figure fot non-
technical billets (505) is questionable and s most likely valid only as a floor value.
Based on the data cellection difficulty encountered, it 15 concluded that no mechanism
existed for DOE senior managers to receive feedback on the efficacy of DOE technical
personne! hiring efforts. This Jack of feedback is indicative of a failure to adequately
marnage the process. Despite Board admonitions to DOE senior managers that they
become personally involved in the process of hiring scientific and technical personnel of
exceptional qualities, and that the intention to fill 1200 billets in the DOE defense complex
provided a rare opportunity to raise the technical expertise of their Offices, it is obvious
that DOE did not take full advantage of this chance to improve the technical capabilitics
of its staff.

Further, despite the fact that DOE had the authority to recruit 200 exceptionally qualified
senior personnel through an excepted service program, and received authorization in
October 1994 for 200 additional technical excepted service billets, ne excepted service
positions were filled in 1994,
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Figure 1
b. Evaluation of the Technical Qualifications of 1994 DOE Technical Hires. The 445

SF-171/PD sets were evaluated to determine the degree to which the SF-171 of each
individual hired satisficd the specific Eligibility Requirements, Ranking Factors, and Dutics
and Responsibilitics of the PD (and Vacancy Announcement, where available) under which
the individual was hired. It is important to emphasize the fact that the standard used io
evaluate each SF-171 was the same PD used by DOE to determine that the individual in
question was the best-qualified candidate for the job.

For each SF-171/PD set, a grade was assigned, ranging from one to five. A grade of one
significd that, based solely upon the SF-171 data, the individual did not meet the criteria
of the assoclated PD, and accordingly, was not qualified for the assignment. A grade of
three signified that the individual was probably qualified to the minimum criteria associated
with the PD, A grade of five signified that, as described in the SF-171, the individual met
or exceeded all criteria associated with the PD, and appeared to be an excellent match for
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Number of Technical Positions Filled

the billet described. (See Attachment A for further details on the method of evaluation
used.) This data was collected for all 445 1994 DOE technical hires and is depicted in
histogram form in Figure 2.

e ———

Qualification of 1994 DOE Tech Hires
With Respect to Position Description
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Figure 2

Note that the data approximates a normal (Gaussian) distribution: the data mean is 3,08,
with a standard deviation of 1.04, In fact, it is strikingly similar to the smooth curve
(Figure 2) that plots the normal distribution obtained for 445 data points with a mean scote
of 3.00 and standard deviation (1.14) fixed such that scores outside the range (of one to
five) are limited to approximately one percent of the sample size. The significance of the
similarities between the two plots rests on the fact that the smooth curve represents a
hiring process in which the desired outcome is selection of an individual who probably
meets all of the criteria of the PD (i.e., a score of 3), with selection of an individual who
does not meet the criteria (e.g., a score of 1) or selection of an individual who 15 well-
matched to the criteria (e.g., a score of 5) occurring with a frequency dictated by a random
process centered on 3. Simply stated, analysis of the qualifications (relative to their PDs)
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of 1994 DOE technical hires reveals that the hiring process tended towards selection of the
minimally qualified candidate, and selection of a highly qualified technical candidate
occurred with no greater frequency than that which would be expected of a random
selection process.

A more telling comparison can be made by considering how much improvement is required
of DOE to begin raising the technical expertise of the DOE staff substantially. This would
require that DOE not hire any technical personnel who would score below minimally
qualified (i.e., hire only for scores of three to five), To accomplish this, DOE would have
to develop a hiring process that actively screens applicanis to not select unqualifiec
candidates (scores of one or two). Had this criteria been applied, fully 30 percent (134 of
445) of the 1994 DOE technical hires would not have been selected. Note that, from the
1994 DOE data, only 37 (less than 10 percent) of the 445 8F-1715/PDs were scored as
highly qualified technical matches (score of 5) for the position in question,

The observed distribution of
qualification scores for individual Qualification of 1994 DOE SES Hires
candidates did not impl’DVﬂ even With Respect to Positlon Description

for the more scnior positions
filled in 1994, Figure 3 depicis

the qualification scores obtained i \"\
if SES data only is extracted from _ , '
the data set. Once again, 7 N
overlaid on the data is the normal ,-'/ \
i 2 3 L 5

- =
= =

N
=
—

Percent Tech SES Hires

curve that represents a hiring
process in which the assignment
of technical SES applicants to L
available technical SES billets Quatification Score
sclects the minimally qualified s e s
candidate. ~ The comparison Figure 3
indicates that even at senior

management levels, 1994 DOE performance did not result in hiring a significant number
of technical candidates highly qualified with respect to their PDs. (This subject is discussed
further in Section 4.d of this memorandum.)

Evaluation ol the Educational Background of 1994 DOE Technical Hires. The 445
SE-171s were further reviewed to evaluate the educational background of the 1994 DOE
technical hires. In this review, the objective was to develop a snapshot of the technical
educational background of the entire data set, in the aggregate, the quality of the
educational background of a workforce is generally indicative of their technical capabilitics.
(Technical is defined to include the fields of Engineering, Science, or Mathematics.) An
independent standard was chosen ag the yardstick by which to score educational quaiity:
The Gourman Report. The Gourman Report is an objective evaluation of degree program
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curricula at indlividual colleges/universities, based on such factors as faculty, standards,
admission requirements, and, most importantly, student performance following graduation,

Using both the undergraduate and graduate versions of this document, the educational
background (including both curriculum and school) presented on each SF-171 was
converted to a standardized quantitative score. These scores varied on a scale of zero
(very poor at the undergraduate level, unacceptable at a graduate level) to five (very strong
to excellent) for each level ol degree (i.e., Baccalaureatc, Masters, Doctoral) (See
Attachment B for further details on the method used to evaluate educational quality.)

The first striking piece of data

that falls out of this analysis is Educational Backgronnd
1994 130E Technical Hives

shown in Figure 4. QOver 10
percent (49 of 445) 1994 DOE
technical bires did not have at
lcast a Baccalaureate technical
degree. Nineteen had no degree.
This is significant in that the
Office of Personnel Management
(OPM) minimum standard for
hiring a G8-5 employee is four
academic years beyond high
school leading to a Bachelor's
degree; a GS-7 should have a L N ———— B e—
Bachelor's degree with at least Figure 4

two years of Superior Academic

Achicvement, or one year of graduate education.” Yet all 19 were hired at the GS-7 [evel
or higher -- nearly two-thirds were hired at the (G5-12/13/14 levels. It is clear that these
personnel, plus the other 30 lacking a technical educational background, will be imited in
their ability to provide technical expertise to DOE,

Further information developed through this review of educational backgrounds is depicted
in Figure 5. To understand the data presented, it must first be pointed out that The
Crourman Report does not rate schools i the range 0.0 to 2.0. Any school that would be
scored below 2,0 1s considered "not adequate” and is defaulted to a score of 0.0, Thus,
there is a natural gap between 0.0 and 2.0. For purposes of this review, the following
values have been placed in this gap: the range 0-0.5 has been used to count individuals
lacking a four year technical degree; and the range 0.51-1.0 has been used to count
individuals whose degree was obtained at a school not scored by The Gourman Report (in
most cases, because the school was not in the U.8). As can be seen, the distribution of

" S OPM Operating Manual: Qualification Standards for General Schedule Positions,
General Policies and Instructions.
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Mumber of Technical Hires per Category
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education quality scores at the baccalaureate level is spread rather uniformly across the
spectrum from 2.5 to 5.0, This is indicative of a hiring selection process that is nof
screening for highly qualified technical educational backgrounds. Using the scoring
categories employed in The Gourman Report (sce Translation of Grading Scales in
Attachment B), educational programs must be scored 3.6 or higher to be merely "good."
"Strong" technical educational programs are scored as 4.0 or higher. The absence of a bias
toward the last two columns (4.01-4.5 and 4.51-5.0) in the 1994 DOE data indicates that
DOE did not place adequate emphasis on scientific and technical educational backgrounds
as criteria for personnel selection.

The data depicting the educational quality of 1994 DOE technical hires educated to the
Masters level generally reveals the same absence of bias towards the higher end of the
scale, although there is definitely an increase in the proportion of "very strong” cducational
backgrounds at this level. It is only at the Doctoral level that the educational quality data
revedl a bias toward selection of highly technically qualified individuals; however, as was
seen in Figure 4, this population represents less than four percent (16 of 445) of the 1994
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Figure 3
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DOE technical hires. Furthermore, the universe of available doctoral programs is already
naturally skewed toward higher rated schools.

Evaluation of the Source of 1994 DOE Techunical Hires. The 445 SF-1715 were
examined to determine the source of the 1994 DOE technical hires. That is, for each
individual, the job which he left to accept the DOE position in 1994 was categorized as
either in DOE, in some other government agency, or outside of government (i.e., recruited
from industry or school). For those 8F-171s source categorized as in DOE, a further
distinction was drawn as to whether the transfer to the new position was lateral or involved
a promotion,

As depicted in Figure 6, overall, [~ T

approximately 45 percent (203 of Sources of 1994 DOE Fechnical Hires
445} of the 1994 DOR technical
hires were already employees of
DOE when they accepted their
new position. Approximately 30
percent (136 of 445) transferred
from other government agencies, Outsids G
and nearly 25 percent (106 of
445) were recruited from outside
of government., Thus, nearly half
of the 1994 DOE technical hires
were  drawn  from a  pool
considered by several prominent Lo
review groups as lacking in Figure 6

scientific and technical excellence

(see sources cited in the Background section of this memorandurm, as well the letter from
the Scoretary of Energy to the President, December 20, 1991).
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- Y
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The longer-range aspects of this observation ¢an be illustrated by examining the data
relating to the seniot levels of management in DOE. Figure 7 depicts the distribution of
hiring sources for 1994 DOE technical hires at the GS-14, G8-15, and SES levels, As can
be seen, more than 80 percent (127 of 158) of the 1994 senior level technical hires were
drawn from this DOE population. Thus, even if (contrary to the findings presented in
Sections 3.b and 3 ¢ of this memorandum} the DOE technical personnel hiring process was
successful at bringing in scientific and technical individuals of exceptional capabihties, they
would be under the leadership of senior managers responsible for the culture that
engendered Board Recommendation 93-3,
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Figure 7

5. Future Staff Actions: The Board's staff will continue the evaluation of DOE technical
personnel hiring through analysis of quarterly DOE data from calendar year 1995, The Board's
staff s also considering evaluating DOE's staff (and contractors' staff) in their performance of
safety functions at defense nuclear facilities.
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Appendix E (cont)
Board Staff Report:
Review of DOE 1994 Technical Personnel Hiring Data
Attachment A

Method of Evaluation:
Technical Qualifications versus Positions Description

Individual DOFE Position Descriptions were reviewed to ascertain the following:

Grade Level: as-hired grade level or (if an intern/management ladder position) grade
progression,

Eligibility Requirements: e.g., specific degrees or licenses, time-in-previous-grade, etc.
Ranking Factors: an operationally defined, measurable knowledge, skill, or ability that the
hiring authority has determined is necessary for successful performance in this position, DOE

is required to develop at least three ranking factors for each Position Description,

Duties and Responsibilities: specific job requirements, which can be translated into necessary
knowledge, skills, or abilities,

Individual 8F-171s were then compared to the associated individual as-hired Position Descriptions,
taking into account the criteria specified above. Grades werc assigned to each Position
Description/SF-171 pair based on the following criteria;

5

This individual is an excellent match for the Position Description, meeting or cxceeding all
criteria.  As a hiring authority, this individual would be scheduled for an inumediate interview,
regardless of transportation requirements/schedule conflicts,

This individual is a goed match for the Position Description, and appears to meet all criteria,
As a hiring authority, this individual would be scheduled for an interview with the next group
of candidates to be evaluated.

This individual probably meets all criteria in the Position Description.  As a hiring authority, this

individual might be scheduled for an interview if he was local (i ¢, no transportation costs) and
no schedule conflicts exist.
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2 This individual requires additional training or experience in order to meet all criteria in the
Position Description. As a hiring authority, this individual would more properly be considered
for the position two or three years from now.

1 This individual ddoes nof currently meet all criteria and wil/ not meet all criteria in the near future.
As a hiring authority, this individual would likely never be considered for this position.

It is important to note that this review did not take into account any information other than that
presented on the documentation available, and that both the Position Description and SF-171 were
accepted at face value, No data verification, reference checks, or interviews were conducted in
evaluating the candidates. Further, the Position Descriptions supplied were highly variable in quality,
gspecially between sites. Some Position Descriptions clearly specified the duties of the position, and
the level of education and experience required to fill the position. Others were so vague as to be only
of marginal value.

To account for the fact that multiple reviewers were conducting the individual SF-171/Position
Description evaluations, all reviewers jeintly evaluated, discussed, and scored the first five SF-
171/Position Description pairs to arrive at consensus grading criteria, The next 17 SF-171/Position
Description pairs were individuaily evaluated and scored by each reviewer, with post-evaluation
discussions to aid in achieving significant correlation. [As this accounted for approximately five
percent of the data sample, and correlation factors of approximately +.90 between reviewer grades
were realized, it was determined that multiple or joint grading would not be required for the
remainder of the data. |

As the evaluation process proceeded, 12 additional randomly selected SF-171/Position Description
pairs, as well ag a2 mid-point group of 8 8F-171/Position Description pairs, rececived multiple
scorings, using this individual evaluation system, to ensure that correlation between the reviewers
remained high. [Because the SES data was treated separately, these 20 data sets amounted 10
approximately ten percent of the remaining data sample.} In all cases for which multiple, individually
evaluated scores were developed, the final scorc assigned to an SF-171/Position Description pair was
the mean of the individual evaluator scores, rounded to the nearest whole number (upward from .50
on).

All SES SF-171/Position Description/Vacancy Announcement data was evaluated jointly, to arrive
at consensus grades.
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Appendix E (cont)

Board Staff Report:
Review of DOQE 1994 Technical Personnel Hiring Data

Attachment B

Method of Evaluation:
Quality of Technical Education

Evaluation of the quality of the technical education of 1994 Department of Energy (DOE) Technical
Hires was based upon a recognized independent rating system published by National Education
Standards. Undergraduate and Graduate Programs are rated separately in two books:

The GOURMAN REPORT: A Rating of Undergraduate Programs in American &
International Universities, Seventh Edition [Revised), National Education Standards, Los
Angeles, CA, 1989; and

The GOURMAN REPORT: A Rating of Graduate and Professional Programs in American
& International Universities, Fifth Edition [Revised], National Education Standards, Los
Angeles, CA, 1989,
As stated in the reports themselves, The Gourman Report is an gbjective evaluation designed to
synthesize complex data into a "deceptively convenient” numerical rating, on a scale from zero {0,
very poor) to five (5, excellent}). Fourtecen specific criteria are taken into consideration in the
evaluation process, including:

» Faculty qualifications, experience, intellectual interests, aitainments, and professional
productivity (including research);

» Standards and quality of instruction,;

» Curriculum and curricular content of the program or discipline and division,

* Basis of and requirements for admission, both overall and by individual discipline; and

* Stadent performance as measured by quality of scholastic work and records of graduates both
in graduate study and in practice. [Note that this data is developed through proprietary methods

used to make projections of the success of graduates from given institutions and disciplines in
the "real world," subsequently validated against actual experience. ]
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For each 1994 DOE Technical Hire, information concerning schools granting degrees, and the fields
in which the degrees were granted, were obtained from the SF-171's. Using this information, a
quantitative score was developed according to the following criteria:

UNDERGRADUATE PEGREE SCORING, using The GOURMAN REPORT: A Rating of
Undergraduate Programs in American & International Universities;

Non-Technical Degree (not Engineering, Science, or Mathematics) =
Technical Degree, but less than four years (e.g., A.8) =

Technical Degree, but school not listed in Zhe Gourman Report =

Four Year Technical (Engineering, Science, or Mathematics) Degree =

Enter the Gourman Report using the major field of study to find the appropriate Lis! of Leading
Institutions. SCORE the school value in the list, usually in the range 4.0 to 5.0, occasionally in the
range 3.0 to 5.0.

- if not found -
Enter the Gourman Report using the school to find the appropriate section of the Rating of
Undergraduate Schools in Ingineering on the Approved List of the Gourman Reporf, SCORE the
major field of study value in the list.

- ifnot found -
If the degree 1s in Engincering, enter the Gourman Report using the school to find the appropriate
section of the Rating of Schoals in Engineering. SCORE the overall enginecring program valuc in
the list, not to exceed the floor value for that major field of study previously found in the List of
Leading [nstitutions.

- if not found, or if the degree is in Mathematics or Science -

Enter the Gourman Report using the school and SCORE the school value in the Overall Academic
Rating of American Undergraduate Institutions, not to exeeed the floor value for the appropriate
major field of study previously found in the List of Leading Institutions.

~ ifnot found -

This school is not rated in Gourman Report, use default scoring of 1.0 [see list above]
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GRADUATE DEGREE SCORING, using The GOURMAN REPORT: A Rating of Graduate
and Professional Programs in American & International Universities:

No Degree -

Non-Technical Degree (not Engineering, Science, or Mathematics) =
[Note that Engineering Management/Business Administration/Law Degrecs
were treated separately; no score was developed for this examination of
techmcal graduate degrees.]

Technical Degree, but school not listed in The Gourman Report =

Technical (Engineering, Science, or Mathematics) Degree =

Enter the Gourman Report using the Graduate or Professional field of study to find the appropriate
List of Leading Institutions. SCORE the school value in the list, usually in the range 4.0 to 5.0,
occastonally in the range 3.0 to 5.0,

- if not found -
If the graduate degree is in Engineering, enter the Gourman Report using the school to find the
appropriate section of the Rating of Graduate Schools in Ingineering. SCORE the overall
engineering program value in the list, pot to exceed the floor value for that field of study previously
found in the List of Leading Institutions.

- if not found, or if a Mathematics or Science Graduate Degree -

Enter the Gourman Report using the school and SCORE the school vatue in the Rating of United
States American Graduate Schools: Academic and Selective, not to exceed the floor value for the
appropriate major field of study previously found in the List of Leading Institutions,

- if not found -

This school is not rated in Gourman Report, use default scoring of 1,0 [see list above]
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Translation of Grading Scales Used in the Gonrman Reports:

For UNDERGRADUATE ENGINEERING PROGRAMS:

very strong 4.51 to 4.99
strong 4.01 t0 4.49
good 3.61t03.99
aceeptable plus 3.01to3.59
adequate 2.00 to 2,99
For UNDERGRADUATE PROGRAMS OVERALL;
strong 4.41 to 4.99
good 4.01to4.40
acceptable plus 3.51to0 3.99
adequate 3.01t0 3,50
marginal 2.01 to 2.99

For GRADUATE ENGINEERING PROGRAMS:

very strong 4,51 to 4,99
strong 4.01 to 4,49
good 3.61103.99
acceptable 3.01t03.59
For GRADUATE PROGRAMS OVERALL:
very strong 4.51 to 4.99
strong 4,01 to 4.49
good 36110399
acceptable plus 3.01 to 3.59
adequate 251 t0 2.99
marginal 2.01 to0 2.49
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Appendix F

Excerpts from Board Recommendations to
the Secretary of Knergy Which Tlustrate
the Nature of Problems Addressed

Recommendation 90-4, Operational Readiness Review at the Rocky Flats Plant
Problem Statement:

“In several visils to Rocky llats, the Board and its experts have reviewed aspects of
operations and activities.  These reviews have been directed toward ensuring
adegquate protection of public health and safely and concern matters that have an
important bearing on resumption of plutonium processing operations. The Board's
reviews have included such operations-related activities as reconstruction of
drawings of systems mportant o safely (‘red-lining "), development and validation
of plant operating procedures, and iraining and requalification of plant operators
in plulonium processing operations.

“Several of these comtractor activitics, which would ordinarily be conducted in
sequential manner, are being carried forward concurrently.  Because of the
interdependence of these activities, the Board has not yet been able Lo predict their
adequacy al the time of proposed resumption of plutonium processing operations.
For example, at the time of our most recent visit, no training lesson plans had been
approved and less than one-third had been submitted for review. Training materials
that were reviewed conlained extensive on-the-job examination and performance
requirements leading to requalification. This process will be time-consuming.

“Usual practice in restarting a nuclear facility after an extended outage iy the
conduct of a comprehensive operational readiness review. Aware of the benefits of
this practice in ensuring that public health and safety are adequately protected, and
in view of the situation, the Board recommends that such a readiness review be
carried out at Rocky Flats prior fo resumption of operations.”

Comment:

Note that “usual practice in restarting a nuclear facility after an extended outage is the conduct of a
comprehensive operational readiness review.” [Emphasis added] DOE should not have had to be told
this by the Board.
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Recommendation 93-1, Standards Utilization

Problem Statement:

“The Board has noted significant progress by DOE in the issuance of new and
revised nuclear safety orders that more explicitly delineate requirements in such
areas as: unreviewed safely question determinations, fechnical safely requirenents,
nuclear safely analysis reports, design requirements and nuclear criticality safety.
However, the Board's ongoing review of the use of standards in defense nuclear
Sacilities has disclosed a number of potential inconsistencies in the manner in which
DOL Orders related (o nuclear safety are applied at facilities that produce and
process fissile materials, relative to those facilities that assemble, disassemble, and
test nuclear weapons,  The Board notes that DOFE orders differentiate between
nuclear safety and ‘nuclear explosive safety, ' (the latier is defined by DOL Order
5610.11, Nuclear Lixplosive Safety); however, the Board considers that certain basic
safety principles apply to the handling of fissile materials, regardless of the form
that the material is in.

“Ior example, a number of orders related to nuclear safely are explicitly excluded
Srom applicability to facilities that assemble, disassemble and lest nuclear weapons,
while others are applicable only to ‘nuclear facilities,’ (as defined by DOE Order
5480.5, Safety of Nuclear Facilities). Those that apply to ‘nuclear facilities do not
necessarily apply o facilities that assemble, disassemble and test nuclear weapons.
In other technical areas, such as quality assurance, essenfially different programs
have been put in place (i.e., DOIAL directives QUC-1 and QC-2, as opposed to OIS
Order 5700.6C).

“The Board is commitied to ensuring the level of safety assurance al those facilities
that assemble, disassemble and test nuclear weapons is at least as rigorous as that
required at other defense nuclear facilities and that it can be measured to compare
with the level of safety assurance provided to the public and site workers by
commercial nuclear meierial processing focilities.”

Commgeny:

DOE should have been able to see on its own the need to assurc the consistency of the DOE Orders
applicable to nuclear safety at facilities that produce and process fissile materials and at facilities that
assemble, disassemble, and test nuclear weapons,



Recommendatign 91-6, Radiation Protection for Workers and the General Public at DOE
Defense Nuclear Facilities

Problem Statement:

“The Board and its staff have conducted extensive reviews of radiation protection
programs af DOFE Headguarters and several DO sites in the defense nuclear
Jacilities complex.  In particular, the SRS health and radiological protection
programs have been reviewed on several occasions.

“After an inguiry into worker exposures to triticted water from a moderator water
spill at the site, the Board transmitted « report to the Secretary of Iinergy on May
31, 1991, that reviewed the management and radiation protection issues, as well ay
ether factors that DOE and its contractor identified as root causes of the spill
Before completion of that repori, the Board had directed its staff to continue the
review of lechnical radiation protection issues that had been surfaced during the
inguiry. In Qctober, 1990, the Board's staff reviewed the SRS radiation prolection
program, that is included by SRS within what are commonly referred to as Health
Protection (HP) program and Health Physics program. Board staff conducted
Jollow-up reviews in lebruary and April 1991, Staff reports based on the October
1990 and Iebruary 1991 trips were provided to DOIR's Defense Programs personnel
in letters from the Board deated November 1, 1990, and June 10, 1991, respectively.
In its transmittal letter of June 10, 1991, the Board indicated it was giving
consideration to the possibilily of developing recommendations 1o the Secretary of
Energy in the radiation protection area after further Board review.

“On June 20, 1991, represemtatives from DOIs Defense Programs, the DOL
Savannah River Site Special Projects QOffice, and the operating contractor at SRS
briefed the Board and its staff on radiation protection program issues, As a follow-
up to that briefing, the Board conducted a site visit at SRS in July 1991, During that
visit, Board Members interviewed SRS HP personnel and supervisors.

“The most recent Board staff assessment of DOI's radiation protection program and
the operating contractor’s HP program at SRS occurred during the period
September 27 through October 10, 1991, The Board's staff reviewed relevant
documents, attended briefings and discussions with DO and operating contractor
personnel al DOL Headquarters and at SRS, and observed selected evolutions at
reactor and non-reactor facilities.

“Other independent organizations and commiltees have documented required
improvements in DOL’s radiation protection program, including the Institute for
Nuclear Power Operations (INPO) in December 1990, the Advisory Committee on
Nuclear Facility Safety in Section 5 of its final report dated November 13, 1991, and
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the finad DO Operational Readiness Review (ORR) team in its report for Savannah
River's Kereactor, dated Novembey 1991,

“Primarily as a resull of these assessments al Savannah River, but also because of
other reviews at Rocky Flats Plant and elsewhere in the defense nuclear facilities
complex, the Board has found a need for increased DOIL attention in five major
areas: (1) DO management and leadership in radiation protection programs; (2)
radiation protection standards and practices at defense nuclear facilities; (3)
training and competence of Health Physics technicians and supervisors; (4) analysis
of Reported COccurrences and correction of radiation prolection program
deficiencies; and (5) understanding and attention to radiation protection issues by
individuals in DO and its contractor organizations.”

S,in ment:

DOE had sufficient evidence of its radiation protection problems to have ingtituted a comprehensive
program of ¢otrective action on its own initiative. Moreover, note that DOE was informed by letter
in June 1991 that the Board was considering the possibility of developing recommendations.
Recommendation 91-6 was not issued untl December 1991: DOE therefore had six months in which
to take the initiative, but failed to do so.
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Appendix G

Excerpts from Board Recommendations to
the Secretary of Energy Related to Personnel

Recommendation 91-1, Strengthening the Nuclear Safety Standards Program for DOFE's Defense
Nuclear Facilities:

“... Therefore, the Board recommends:

4. that the Department critically reexamine ifs existing infrastructure for
standards development and implementation al Heod-quarters lo determine
if organizational or managerial changes are needed (o (1) emphasize the
priorily and importance of standards (o assuring public health and safefy,
(2) expand the program to jacilitate the rapid development and
implementation of standards; and (3) sireamiine the DO approval process
Jor standards; and

5. that the Department reexamine the corresponding organizational units at
DOL's principal Operations and Field Offices and DOL: contractor
organizations to determine if those organizations’ standards infrastructure,
responsibilities and resources would alvo benefit from changes to reflect
improvements af Headquarters which sirengthen and expedite standards
development and implemeniation.” [Emphasis added]

Recommendation 91-6, Radiation Protection for Workers and the Genera) Public at DOE Defense
Nuclear Facilities:

“... the Board has found a need for increased DOI attention in five mejor areas: (1)
DO management and leadership in radiation protection programs; (2) radiation
profection standards and practices at defense nuclear facilities; (3) training and
competence of Health Physics technicians and supervisors; (4) analysis of
Reported Oceurrences and correction of radiation protection program deficiencies,
and (5) understanding and attention to radiation protection issues by individuals
in DOE and its conlractor organizations,” [Emphasis added]

“Therefore, the Board recommends that:

2. DOI review existing radiation protection raining programs, and develop
and implement a plan for an expanded training program that includes
consideration of the following elements:...

h. Delineation of the level of knowledge, skills, abilities, and other
gualifications necessary for each generic radiation protection
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personnel position within the DOE complex, based on professional
and industry standards and guidance.  This should include
association and/or interaction with professional health physics
organizations such as the Health Physics Society and American
Board of Health Physics certification for appropriate professionals.

¢. Determination of the current level of knowledge of radiation
protection managers, professionals, supervisors, and technicians, by
means of written, oral, and practical examinations.

d. Delineation of the existing and supplemental training necessary to
ensure that radiation protection personnel meet the qualifications
of their respective positions.

e. Evaluation of individuals after supplemental training to ensure that
they meet the qualifications for their positions.

3. The Department critically examine its existing infrastructure for radiation
protection program development and implementation at DOL Headquarters
to determine if resource, organizational, or managerial changes are
needed. ..

4. The Depariment examine the corresponding radiation  profection
organizational units at DOL's principal Operations and ield Offices and
DOL contracior organizations to defermine if those organizations' radiation
protection programs’ infrastructure, responsibilities, and resources can be
strengthened....” [Emphasis added)

Recommendation 92-2, D

ative Propgram at Defense Nuclear Fagilities:

“Therefore, the Board recommends that for defense nuclear focilities:

1. The Secretary of the Department of lLinergy expeditiously carry oul a
comprehensive analysis of the existing DOE Facility Representative
PrOgrams....

b. ...Consideration should be given to evaluating:

(1) Qualification requirements and recruitment practices
employed in  selecting  prospective  DOE  Facility
Representatives;

(6) DOE personnel practices and procedures that provide
incentives and impediments (o making the position of DO
Facility Representative aitractive and career-enhancing. At
a minimum, restraints imposed by the practice of measuring
responsibility  predominantly in  terms of numbers of
individuals supervised should be addressed.. .

d. At the conclusion of the analysis, an estimate should be prepared of
the personnel and management resources that would be required
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to establish and maintain an effective DOE Fucility Representative
Program, and which reflects the results of the analysis.

2. Utilizing the results of the comprehensive analysis, the Secretary of the
Department of Fnergy establish a formal program to select, train, and
assign DOE Facility Representatives for the defense nuclear facilities.

a. In establishing this program, DOLE should be prepared (o modify
personnel practices and programs as necessary to establish a
beneficial and effective DOE Facility Representative Program.

b. This program should give consideration fo:

(1) Delineating DQE Facility Representative  selection
requirements, including specified standards of educational
achievement, professional experience, technical aptitude,
and forcefulness....” [Emphasis added]

Recommendation 92-4, Muiti-Fungtion Waste Tank Facility gt the Hanford Site:

“... The DO organization responsible for the project needs to have technically
qualified personnel in numbers sufficient to provide direction and guidance to
contractors performing all phases of the effort and (o assess the effectiveness of
Copractor efforts.

“The Board's view of the Hanford MW TEF's conceptual design performed to dale is
that the design does not clearly present and delineate those aspects that ensure that
the public health and safety can adequately be protected. In particular, the MWTI”
appears to be a project 1) without a well-defined mission or functional requirements
fe.g., waste réatment or storage), 2) predetermined to consist of four
one-million-gallon tanks regardless of their intended uses, and 3) managed without
sufficient regard for technical issues and engineering invelvement.

“... However, to ensure thal appropriate nuclear safety characteristics are included
in the design efforts, the Board recommends the following (o the Secretary of
Fnergy:

{. kstablish a plan and methodology that resulls in a project management
organization for the MW project team that assures that both DOE and
the contractor organization have personnel of the fechnical and
managerial competence to ensure effective project execation.” [Emphasis

added]

Recommendation 92-5, Discipling of Operation in a Changing Defense Nuglear Facilities:

“In furtherance of this view it is recommended that....

G-3



2. Where a facility, afier a long period of idleness for whatever reason, is being
readied for new use or reuse, special care should be taken to ensure that the
ling organization, both DOE and contractor, has the technical and
managerial capability needed to carry ouf its responsibilities.” [Emphasis
added]

Recommendation 92-6, Operational Readiness Revigws (ORRs):

“The Board believes that among the features of an acceplable OQRR are the
Jollowing:...

(d) The DOE review should include assessment of the technical and
managerial qualifications of those in the DOE field organization who have
been assigned responsibilities for direction and guidance to the contractor,
including the Facility Representative....” [Emphasis added]

Recommendation 92-7, Training and Qualification:

“Primarily as a result of assessments conducted by the Board's staff at the Hanford
Site, the Pantex Plant, the Savannah River Site non-reactor facilities, the QOak Ridge
Y-12 Plant, and the Rocky Flats Plant, but also because of reviews conducled
elsewhere in the defense nuclear facilities complex, the Board believes there is a
need for DOL to take action to further strengthen training of technical personnel
at defense nuclear facilities.... Therefore, in keeping with the Board's statutory
requirements and recognizing the priorify DOF has placed on the facilities listed
above, the Board recommends for these sifes that....

2. Where itis found to be necessary, the Department strengthen organizational
unifs responsible for training and qualification at the DOE Field Offices,
DOE Area Offices, and contractor organizations responsible for defense
nuclear facilities at these sites, especially to include the appropriate
technical qualifications of the personnel assigned to defense nuclear
activities. ...

3. The Depariment accelerate efforts internal to DOE to improve training and
qualification programs of operations, maintenance, and technical support
personnel af defense nuclear facilities. An integral part of this effort should
be an assessment of the roles and effectiveness of technical oversight groups
to ensure that these groups’ reviews, at all organizations and levels within the
defense nuclear facilities complex, appropriately recognize the importance
of training and qualification to public health and safety. The Department’s
program should also consider restructuring on-site technical oversight
groups to ensure that training and qualification are afforded adequate
attention and team membery possess the technical expertise necessary to
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effectively evaluate training and qualification programs of operations,
maintenance, and technical support personnel”

Recommendation 93-3, Improving DOE Technical Capahility in Defense Nuclear Facilitics Programs;

“... Nevertheless, the level of scientific and technical expertise in the DOE of
defense nuclear fucilities und operations has been declining. The Defense Nuclear
Facilities Safety Board in its last three annucd reports has observed that.
... the most important and far-reaching problem affecting the safety of
DOE defense nuclear facilities is the difficulty in attracting and retaining
personnel who are adeguately qualified by technical education and
experience to provide the kind of management, direction, and guidance
essential to safe operation of DOE's defense nuclear facilities.’

"The Board has not been alone in calling attention to the problem. Congressional

perception of the need to upgrade DOE technical expertise is evident in the Board's
enabling legislation.  The need for such upgrading is further underscored by
assessments made by a number of other groups over the past decade, as the attached
excerpls from their reports indicate.”

[INOTE: the “attached excerpts” referred to above were provided as
an Attachment to Recommendation 93-3. They have been included
in Appendix B to this report and are therefore not reprinted here ]

“The Board believes that a more aggressive, broad-based, and well-coordinated
program directed at the eshancement of the technical capabilities of the DOE staff
should be defined and implemented. More specifically the Board recommends that
DOE:

{. Establish the attraction and retention of scientific and technical personnel

of exceptional qualities as a primary agency-wide goal....
3. Develop a broadly based program, giving consideration 1o the following:
a. DOK Internal Initiatives.

(1) Develop a set of mutually supportive actions which DOE
could take, within existing personnel structures, (o enhance
capabilities. Measures that could be considered include:

(1) Plan and execulte a system for using attrition to build
technical capability....

(¢) Establish initiatives designed to take advantage of
skills of marginal technical performers and retrain
them.

(0 Lixpand  Headguariers/lield personnel  exchange
programs for highly qualified junior technical staff to
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promote understanding of all aspects of technical
issues including their resolution....
e. DOE Internal Assessments.

(1) Perform an in-depth assessment of educational and
experience requirements of key positions and develop both a
short-term and long-term  plan  for key personnel
development, Such assessment could include:

(a) Identification of qualifications  (education and
experience) required in key positions (above (78-14)
in DO Headguarters and field organizations with
responsihilities for safely carrving out the defense
nuclear program.

(b) fovaluation of incumbents for their ability to meel
such qualification requirements.

() Ivaluation of current availalility within DOE of fully
qualified personnel to fill these positions.

(2) Develop an action plan to meet needs thus identified”
[Emphasis added]

Recommendation 93-4, Health and Safety Factors Associated with DOE's Managemgnt and Diregtion
of Environmental Restoration Management Contracts:

“These reviews al Fernald have shown weaknesses in DOE's technical direction of
contractor performance, the confractor's conduct of operations, and the level of
knowledge of personnel. With respect to the first weakness, a luek of technical
vigilance on the part of DOE-Fernald (DOE-FN} allowed the ERMC contractor to
start operations at the UNH project in April 1993 without (1) conducting o
DOF-FN-required readiness review and without (2) informing and oblaining the
approval of either the DOE-FN manager or the DOF headguarters project office to
start the operation.

“The incidents at Fernald and at other sites, taken together, also suggest that DOE's
technical management and oversight structure for ERMC contracts are in need of
upgrading.... Based upon observations of the Fernald project, the Board has
concern stemming from health and safety considerations that (1) DOE may not have
sufficient numbers of competent, trained headquarters and field personnel to
technically manage such contracts, and (2) contracts may be negotiated and signed
before [YOF has developed internal plans on how to carry owt ils lechnical
management and oversighi responsibilities.

“The Bouard is aware that you have recently announced initiatives to reform DOI;
contract management.... The Board would encourage, in the interests of public and
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warker health and safely, that the planned review of contracting mechanisms and
practices also encompass the DOFE technical direction and oversight structure. The
Board believes that competence and effectiveness in lechnical aspects of
management are essential to assure that contract services are provided in a manner
which meels health and safity objectives.

“... The contractor [should] normally not be allowed to commence operations
invalving radioactive maierials until DOR's plan for technical management of site
activities has been pud into effect. This means, among other things, that the relevant
DOE site and headquarters offices have been adequately staffed with qualified
persons to provide competent technical direction, guidance, and oversight of the
contractor's operations,

“Therefore, the Board recommends that:...
6. DOE immediately establish a group of technically qualified Facility
Representatives at Fernald to monitor the ongoing activities of daily
operations al the site....” [Emphasis added]

Recommendation 93-5, Hanford Waste Tanks Characterization Studies:

“Therefore, the Board recommends that DOFE:

1. Undertake a comprehensive reexamination and restructuring of the
characterization effort with the objectives of accelerating sampling
schedules, strengthening technical management of the effort, and
completing safety-related sampling and analysis of watch list tanks within
target period of two years, and the remainder of the tanks by a year later....”
[Emphasis added]

Recommendation 94-4, Deficiencics jn Criticality Safety at Oak Ridge Y-12 Plant:

“Accordingly, the Board recommends that....

(3) DOE evaluate the experience, training, and performance of key DOE and
contractor personnel involved in safety-related activities af defense nuclear
Sacilities within the Y-12 Plant to determine if those personnel have the
skills and  knowledge required to execute their nuclear sofety
responsibilities (in this regard, reference should be made lo the critical
safety elements developed as part of DOI's response to the Board's
Recommendation 93-1)....

(4) DOE take whatever actions are necessary to correct any deficienciey
identified in (3) above in the experience, training, and performance of DOL
and contractor personnel.” [Emphasis added]
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Recommendation 95-2, Safety Management:

“We recognize that the various DOE organizational units which may be delegated
review and approval authority for S/RIDs and associated Safety Management
Programs may not have enough individuals with qualifications in the technical
specialties required to carry outl effectively the sireamlined process being
recommended. This means that technical assistance may need to be retained from
elsewhere to compensate for such personnel deficiencies where they exist. It also
means that DOL may need to augment its own lechnical expertise so as not to be
obliged to continue indefinitely to rely on technical assistance from outside DOLL.

“ .. Therefore, the Roard recommends, that 1DOF:...
5. tuke such measures as are required to ensure that DOE itself has or
acquires the technical expertise (o effectively implement the streamlined
process recommended.” [Emphasis added]
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Appendix H

Statement of Robert M. Andersen
General Counsel
Defense Nuclear Facilities Safety Board
Public Meeting, January 23, 1996

INTRODUCTION
Congressional and Technical Basis for Board Action on DOE Techrical Competence

The lack of a sufficient number of technically-qualified program and oversight officials
underlies all of the health and safety problems at defense nuclear facilitics. Recognizing this,
Congress, in its report of the Senate Armed Services Committee on S, 1085, stated that the
Board is expected to raise the technical expertise of the Department substantially, to assist
and monitor the continued development of DOF’s internal Environmental Safety and Health
organization, and to provide independent advice to the Secretary, Congress expected the
Board to raise the level of critical expertise, technical vigor, and a sense of vigilance within
the Department at all levels. §. Rep. No. 232, 100th Cong,., 1st Sess. 10, 20-21 (1987).

Applicable requirements of the Board’s enabling statute implicitly mandate that the Board
address the technical competence of DOE’s personncl. For example, the Board is required
to (1) review the content and implementation of safety standards and (2) investigate events
or practices which either adversely affect or have the potential of adversely affecting public
health or safety. 42 U.S.C. § 2286a. To be effective, these Board reviews must consider the
technical competencies of those who develop and implement safety standards and procedures
and direct operations at DOF sites. The Board must then make recommendations it deems
necessary to adequately protect public health and safety to the Secretary of Energy, or in
appropriate cases to the President of the United States.

In each of its five annual reports, the Board recognized that the most important and far-
reaching problem affecting the safety of DOE defense nuclear facilities is the difficulty in
attracting and retaining personnel who are technically qualified to provide the management,
direction, and guidance essential for safe operation of DOE defense nuclear facilities. In my
opinion, it remains the most critical problem today.

Importance of Qualified DOE Technical Staff
The deficiency hinders DOE in providing fully effective technical direction and management

of its contractors. The Board discussed this problem in each of its Annual Reports. A
number of earlier independent assessments also noted the same deficiency, including the 1981
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post-Three Mile Island DOE review of the safety of its reactors (the Crawford Report) and
the 1987 Report of the National Academy of Sciences. Both the current and former
Secretaries of Energy have acknowledged the problem and have committed to solving it.

The Board recognizes DOE's attempts to correct the problem. Unfortunately, they have not
been cffective enough, and the problem persists. The Board addressed the qualitications
problem in several of its formal recommendations, and frequently communicated its concern
on this matter to senior DOE officials over the past five years,

The problem is pervasive. Deficiencies exist to varying degrees not only in organizational
units in Headquarters but also in the field organizations of DOE. The Board believes that a
root cause of this shortcoming in DOE staff qualifications lies in a deep-seated conviction
among many senior DOF career managers that program management capabilities, and perhaps
only general technical familiarity, are adequate. Those who hold this belief elevate financial
management, project scheduling, cost accounting, and other administrative management
capabilities above technical competence in assigning people to positions of responsibility for
managing technological programs of DOE.  As a result, too many individuals without
adequate technical qualifications arc assigned jobs crucial to the safety of defense nuclear
facilities,

Contributing causes include: limited capability of DOE to attract technically competent
professionals to nuclear weapons activities and assignments as career choices; the failure to
effectively use “excepted service™ hiring authority by DOE, particularly for key technical
management and direction positions; lack of an aggressive recruitment and retention policy
for technical career personnel within DOE; insufficient attention by internal monitoring
elements of DOE to this problem as a contributor to off-normal events; and the lack of an
effective program for interchange of technical staff between Teadquarters and field
organizations within DOE.

The Board recognizes that it is much easier to identify this problem than to correct it. The
Board also recognizes that some senior DOE technical managers are indeed very well
qualified and that those managers usually share the Board’s frustration in coping with the
problem, Until that problem is solved, DOE will continue to have difficulty in developing and
applying nuclear standards, in assessing the performance of contractors, and otherwise
carrying out its responsibilitics for assuring sale operation of facilities,

History of Board Involvement in Enhancing DOE Technical Capability

Since its inception, the Defense Nuclear Facilities Safety Board has emphasized that a well-
constructed and documented program for training and quahfying personnel and supervisors
for operations, maintenance, oversight, and technical support is an cssential foundation of
operations and maintenance and, hence, the safety and health of the public, including the
facility workers. A substantial portion of the Board’s efforts has been devoted to on-site
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observation and review of personnel and supervisor selection, training, qualification,
certification and facility operation.

Despite the long-standing requirements of DOE Orders, netther DOE nor the contractors
have provided sufficient management attention and resources for training and qualification
commensurate with the health and safety implications of their defense nuclear programs.
Each of the sites cvaluated by the Board has demonstrated weaknesses in contractor training
programs that have potential negative safety consequences,

The Board’s first Recommendation 90-1, issucd in February, 1990, called for the development
of an effective training program at Savannah River Site K-Reactor. Despite the successful
application of Recommendation 90-1 to K-Reactor, and application of its principles to the
Replacement Tritium Facility, DOE did not follow up with improved training of
corresponcing technical personnel at some other Savannah River Site defense nuclear
facilities. Also, the Department has been slow to extend the underlying principles of Board
Recommendation 90-1 to other defense nuclear sites.

On the basis of assessments conducted by the Board’s staff at the Hanford Site, the Pantex
Plant, the Savannah River Sitc non-reactor facihities, the Oak Ridge Y-12 Plant, and the
Rocky Flats Environmental Technology Site, and, to a lesser extent, reviews conducted
elsewhere in the defense nuclear facilitics complex, the Board determined that DOE needed
to take action to further strengthen training of technical personnel at defense nuclear facilities,
Therefore, the Board, on September 22, 1992, recommended that several strong actions be
taken to improve qualification and traming at these specific sites. The Secretary responded
and accepted the Recommendation on January 21, 1993, DOF’s initial Implementation Plan,
submitted in June 1993, was determined by the Board to be unacceptable as a means for
achieving the needed improvements,

DOE did not correct the deficiencies m this Implementation Plan until the initiatives of
Recommendation 92-7 were embraced by an even broader-based Board proposal
(Recommendation 93-3) for improving recruitment, retention, education, and training of
DOE’s techmcal personnel. Previous annual reports have emphasized the importance of
attracting and retaining technically- educated and experienced personnel to provide the
management, direction, and guidance essential to safe operation of the defense nuclear
facilities.

Unlike other federal agencies which rely upon technical competency, such as the Nuclear
Regulatory Commission, the National Science Foundation, and the Board, DOE did not have
excepted appointment authority. It was seriously encumbered by antiquated civil service
restrictions that discourage bright, technically-qualified persons from being initially hired and
subsequently promoted to positions of responsibility,
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Recommendation 93-3 urged DOE to take dramatic action o attract and retain scientific and
technical personnel of exceptional qualities. The Recommendation addressed concerns of the
Board regarding the technical capabilities of personnel within the Department, both at
Headquarters and in the field. Among the steps the Board urged were the following DOE

Initiatives:

1. Iistablish the attraction and retention of scientific and technical personnel of
exceptional qualitics as a primary agency-wide goal.

2. Take the following specific actions promptly in the interest of achieving this goal.

a. Scek excepted appoiniment authority for a selected number of key positions
for engineering and scientific personnel in DOE programmatic offices, in other
line units, and i the oversight units responsible for the defense nuclear
complex.

b. Establish a technical personnel manager within the Office of the Secretary to
coordinate recruitment, classification, training, and qualification programs for
technical personnel in defense nuclear facilities programs.

3. Develop a broadly based program, giving consideration to the following:

a. DOE Intecnal Initiatives

(1

Develop a set of mutually supportive actions which DOE could take,
within existing personnel structures, to enhance capabilities.
Measures that could be ¢onsidered include:

(a)

(b)

(c)

(d)

Plan and execute a system for using attrition to build technical
capability.

Review the performance appraisal system for technical
employees for its effectiveness in determining basic pay,
training needs, promotions, reductions in prade, and
reassignment/removal.

Review and improve programs for training and assignment of
technical personnel. (This activity would be coordinated with
actions taken, planned to be taken, in response to Board
Recommendations 90-1, 91-6, 92-2, and 92-7).

Explore with the Sccretary of Defense the possibility of
assigning to DOE defense nuclear facilities activities a number
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of vutstanding officers with nuclear qualifications who may
now be surplus to DOD needs.

(¢)  Establish initiatives designed to take advantage of skills of
marginal technical performers and retrain them.

(f) Expand Headquarters/Field personnel exchange programs for
highly-qualified junior technical staff to promote
understanding of all aspects of technical issues including their
resolution,

b. Independent External Assessments

(M

Use respected, independent, external organizations such as the

National Research Council of the National Academy of Sciences, and

the National Academy of Public Administration to assess DOE’s
ongoing and planned actions directed at attracting and retaining
personnel with strong technical capabilitics and to make
recommendations for enhancements. Such assessment could include:

(a) Government-wide and/or DOE personnel recruitment and
development policics and practices that may be effective
inducements to government service.

(b)  Comparison of DOE methods of building a qualified technical
staff with qualifications comparable to those of other
government agencies with predominant technical missions.

C. DOE Internal Assessments

(1)

Perform an in-depth assessment of cducational and experience
requirements of key positions and develop both a short-term and long-
term plan for key personnel development. Such assessment could
include;

(a) Identification and qualifications (education and experience)
required in key positions (above GS8-14) in DOE Headquarters
and field organizations with responsibilities for safely carrying
out the defense nuclear program,

(b)  Evaluation of incumbents for their ability to meet such
qualification requirements,



(¢)  Evaluation of current availability within DOE of fully qualified
personnel to fill these positions.

(2)  Devclop an action plan to meet needs thus identified.

The 93-3 approach conceptually contained several key elements: (1) engaging high level DOE
involvement in correcting the problem; (2) hiring individuals from outside DOE to raise
technical capability; (3) cstablishing technical qualification standards for key DOE technical
personnel, assessing incumbent knowledge, skills, and abilities against those standards, and
then raising incumbent capability by effective training and education; (4) using objective
internal and external reviews of DOE programs to identify improvements in recruiting,
retaining, and educating qualified technical personnel; and (5) unplementing corrective action
plans using every personnel management tool available.

To address several overlapping elements of Recommendations 92-7, which covered
qualification and training of technical personnel, and Recommendation 93-3, the Secretary
proposed, and the Board accepted, that a single Implementation Plan be developed for these
two important inter-related Recommendations. After extensive joint ¢ffort by the DOE and
Board task groups, DOE submitted a comprehensive combined Implementation Plan that was
accepted by the Board on November 5, 1993

Some of the actions recommended by the Board in Recommendation 93-3 were completed
before the close of 1993. Both of the last two Secretaries of Energy have formally committed
themselves, and the highest level of DOE management, to achieving a fully-qualified technical
staff A senior and broadly experienced DOE technical management expert was named to
coordinate all of the technical personnel initiatives and to manage implementation of the plan.
The Secretary issued a policy statement emphasizing the important link between technical
competence and safety at defense nuclear facilities. Unfortunately, DOE did not move
expeditiously enough to request Congressional authorization for excepted service
appointment authority for key personnel during 1993, As will be discussed in detail later,
DOE subsequently obtained excepted appomtment authority, The Department has also
recruited two classes of outstanding individuals for its technical intern program.

In the two most critical areas however, recruiting and hiring qualified individuals, and closing
the gap between technical requirements and incumbents current abilities, progress has been
slow and frustrating, For example, during the recent Board oversight of DOE’s revision of
nuclear safety Orders and rules, it was abundantly clear to myself, Dr. Ettlinger and other staff
that DOE’s standards effort suffered from an insufficient number of gualified technical experts
in decision-making positions. Other members of the staff will provide the details of why we
reach these conclusions,



I, FOCUS ON DOE EFFORTS PURSUANT TOQ EXCEPTED APPOINTMENT
AUTHORITY

In Recommendation 93-3, the Board asked the Department of Energy to seck excepted appointment
authority from Congress for a sclected number of key positions for engincering and scientific
personnel responsible for the defense nuclear complex. Congress subsequently provided such
authority to DOE in Section 3161 of the National Defense Authorization Act for 1995, Section
3161, codified at 42 USC § 7231 Note, authorizes the Secretary of Energy to appoint up to 200
scientific, engineering and technical personnel to positions relating to safety at defense nuclear
facilitics. The rates of pay for the positions are not to exceed the rate of pay for Level IV of the
Executive Service.

A Definition of Excepted Service

To avoid confusion, [ think it is important to begin with the definition of what excepted
service is.  Simply put, excepted service is appointment of professional staff to positions
within the federal government without regard to civil service laws and restrictions regarding
advertisement, appointment, hiring, and pay contained in Title 5 of the United States Code,

Long ago it was determined that the rigid pay, hinng, and classification requirements
contained in the civil service laws were not well-suited to hiring and retaining certain
professional employees. The federal government found it difficult to recruit individuals such
as scientists, medical doctors, lawyers, engineers, and other profcssionals because of the
rigidity contained in the civil service laws. Therefore, many of the agencies whose work is
dependent upon highly~qualified professional and technical talent were given excepted
appointment authority. Those agencies include the National Acronautics amd Space
Administration (NASA), the National Science Foundation (NSF), and the National Institutes
of Health (NTH), the Nuclear Regulatory Commission (NRC), among others, which Congress
authorized to hire, pay, and manage such individuals without following the procedures
contained in the civil service laws. This flexibility allowed those agencies to attract high-
quality techmical talent and is very evident in the quality of the technical staff the Board has
been able to attract using its own excepted service authority.

B. Scope of DOE’s Excepted Appointment Authority

Obtaining this legislative change for DOE took many months and the combined efforts of the
Board and some within DOE. Even though DOE accepted the recommendation to seek
excepted service for technical and managerial personnel, some DOE officials were reluctant
and slow to initiate action, The Chairman of the Board met with the Secretary of Energy,
officials in the Congressional Affairs Office, and the Assistant Secretary of Energy for Human
Resources on numerous occasions to try to jump start the proposal. Mr. Conway uscd every
opportunity to testify before Congress regarding the need for DOE excepted appointment



authority and the Board’s successful use of its excepted authority i attracting fully capable
pcople to staff positions,

The Board’s General Counsel and General Manager slowly overcame opposition to the
proposal within DOE, the Office of Management and Budget, and Office of Personnel
Management. A draft legislative proposal was prepared and given to DOE.

Prior to enactment of the National Defense Authorization Act for 1995, the Secretary of
Energy alteady had limited authority to appoint scientific, engineering, professional and
administrative personnel without regard to the civil service laws. Section 621 of the
Department of Energy Organization Act, 42 U.8.C. 7231, states in part:

(d) In addition to the number of positions which may be placed at GS-16, (GS-
17, and GS-18 under section 5108 of title 5, United States Code, under
existing taw, or under this Act and to the extent the Secretary deems such
action necessary t0 the discharge of his functions, he may appoint not more
than two hundred of the scientific, engineering, professional, and
administrative personnel without regard to the civil service laws and may fix
the compensation of such personnel not in excess of the maximum rate
payable for GS-18 of the General Schedule under section 5332 of title 5,
United States Code [5 U.5.C. @ 5332 Note].

Section 3161 of the National Defense Authorization Act for 1995 provided additional
authority for the Secretary of Energy to appoint scientific, engineering and technical personnel
to positions relating 10 safety at defense nuclear facilities. Section 3161, codified at 42 U.5.C.
7231 Note, states:

(a) Authority. (1) Notwithstanding any prowision of title 5, United States
Code, governing appointments in the competitive service and General
Schedule classification and pay rates, the Secretary of Energy may --

(A) establish and set the rates of pay for not more than 200 positions in the
Department of Energy for scientific, engineering, and technical personnel
whose duties will relate to safety at defense nuclear facilities of the
Department; and

(B) appoint persons to such positions.
(2) The rate of pay for a position established under paragraph (1) may not

exceed the rate of pay payable for level 1V of the Executive Schedule under
section 5315 of title 5, United States Code.
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(3) To the maximum extent practicable, the Secretary shall appoint persons
under paragraph (1)(B) to the positions established under paragraph (1)(A)
in accordance with the merit systems principles set forth in section 2301 of
such title,

(d) Termination. (1) The authority provided under subsection (a)(1) shall
terminate on September 30, 1997,

(2} An employee may not be separated from employment with the Department
of Energy or reccive a reduction in pay by reason of the termination of
authority under paragraph (1).

The plain language of DOE’s statute places a single limitation on DOE excepted appointment
authority: pay may not exceed level IV of the executive schedule, which is the same cap
placed on compensation for members of the Senior Executive Service. The statute does not
place any himitation on the use of excepted service for hiring technical managers with
scientific and engineering education; in fact its reference to the high pay scale indicates that
Congress expected such individuals to be hired. Congress and the Board expected DOE’s
excepted appointment authority to be used for key technical personnel, including decision-
makers and managers,

A comparison of Section 3161 with comparable excepted appointment provisions for NSF,
NASA, NRC, NIH, the Environmental Protection Agency (EPA), and the Defense Nuclear
Facilities Safcty Board also clearly shows that the excepted appointment authority contained
in Section 3161 can be used to fill managerial, supervisory, or policy positions in technical
areas similar to those in Senior Executive Service or Supergrade positions. See Appendix.
Section 3161 limits the maximum rate of pay for excepted positions to that of Level IV of the
Executive Service and requires that, to the maximum extent possible, persons shall be
appointed in accordance with the merit systems principles of 5 USC § 2301, The merit
systems principles of 5 USC § 2301 apply to all Federal agencies and include such general
principles as recruiting from qualified individuals and not discriminating on the basis of
political affiliation, race, religion, national origin, sex, or handicapping condition, The merit
systems principles do not address the level of position to be filled. The only limit placed by
Section 3161 on the level of the positions to be filled using excepted appointment guthority
is that the rate of pay for the positions shall not exceed Level [V of the Executive Service, the
same as (G8-18 of the General Schedule.

Excepted appointment provisions for the Environmental Protection Agency permit
appointment without regard to the civil service laws to positions with rates of compensation
limited to the maximum rate payable for GS8-18 of the General Schedule. 42 USC § 300j-10.
The legistative history for the EPA excepted appointment authority states that the provision
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provides EPA with additional Supergrade and equivalent positions, 1977 U8, Code Cong.
& Admin, News 3663, Excepted appointment provisions for the Defense Nuclear Facilities
Safety Board also limit the rate of pay to that of the maximum rate payable for GS-18. 42
USC § 2286b(b)(2). The Board has determined that its excepted appointment authority, like
that of the EPA, permits personnel to be appointed to Supergrade or managerial positions
similar to Senior Executive Service positions. Based on comparisons of DOE's excepted
appointment authority under Section 3161 with the excepted appointment authoritics of EPA
and the Board clearly shows that the DOE authority can be used to fill Senior Executive
Service positions and that the guidance contained in the November 1, 1994, DOE
memorandum is unnecessarily restrictive.

Neverthcless, during a briefing to the Board on October 5, 1995, Mr, Archer Durham
(Assistant Secretary for Human Resources and Administration) stated that the excepted
appointment authority provided under Section 3161 would not be used to appoint individuals
to positions with management responsibility within DOE, Direction provided to the heads
of departmental elements concerning excepted service personnel authority in a memorandum
dated November 1, 1994, from Mr. Durham states that the excepted appointment authority
provided by Section 3161 "shall not be used to make appointments to Senior Executive
Service positions,”

The legislative history for Section 3161 is clear that it was the intent of DOE and the
Congress that the excepted appointment authority provided by Section 3161 apply to
scientific, engineering, and technical personnel in management positions as well as such
personnel in purely technical positions. Such appointments need not be macde directly to
Senior Exccutive Service positions using SES procedures. A comparison of Section 3161
with excepted appointment authority provisions for other agencies also clearly shows that
Section 3161 was intended to permit appointments to Supergrade or positions with dutics
simtlar to Senior Executive Service positions but with heavy technical or scientific
respongibilities. Guidance issued within DOE which does not permit the use of excepted
appointment authority under Section 3161 lor high level management or positions which
perform technical management similar to Senior Executive Service positions is unnecessarily
restrictive, and not driven by legal requirements.

In Recommendation 93-3, the Board retterated its observation of the previous three annual
reports that:

the most serious and far-reaching problem affecting the safety of DOE defense
nuclear facilities is the difficulty in attracting and retaining personnel who are
adequately qualified by technical education and experience to provide the kind

of management, dircction angd. guidance essential to safe operation of DOE's
defense nuclear facilities, [Emphasis added)
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The Board went on to specifically recommend that DOY seek excepted appointment authority
for a selected number of key positions for engineering and scientific personnel in DOE
programmatic offices, in other line units, and in the oversight units responsible for the defense
nuclear complex, The Board did not recommend that the excepted service authority be
limited to non-managerial positions. In fact, given the above statement by the Board, it 18
clear that the Board intended that excepted appointment authority be used to attract qualified
personnel (o provide management, direction and guidance for DOE's defensc nuclear facilities
and that the authority not be limited to non-managerial positions.

The Senate Commuttee on Armed Services subsequently reported out the National Defense
Authorization Act for 1995 with the requested excepted appointment authority. In reporting
on what would become Section 3161, the Committce stated the following:

The committee recommends a provision that would amend the Department of
Encrgy Organization Act to allow the Secretary of Energy to hire and employ,
without regard to civil service laws, up to 350 [later reduced to 200]
scientific, engincering, technical and professional personnel.

The committee has long been concerned that many of the problems at the
Department of Energy over the past years have been related to the inadequate
number of highly skilled and trained professional engineers, scientists and
other technical individuals who can perform oversight and management
functions at the Department, [Emphasis added]

* k&

The provision recommended by the committee expands existing cxcepted
hiring authority to include the addition of 350 [later reduced to 200] more
positions. The committee believes that this will be adequate to comply with
the recommendation of the Safety Board. S5.Rpt. No. 282, 103d Cong., 2d
Sess, 278-279 (1994).

It is clear from the legislative history for Section 3161 that DOE and the Congress understood
that the excepted appointment authority would be used for scientific, engineering, and
technical personnel who perform management functions as well as such personnel in technical
and oversight positions. Furthermore, in prepared testimony for the Senate Committee on
Armed Services, Subcommittee on Nuclear Deterrence, Arms Control and Defense
Intelligence, Assistant Secretary Grumbly stated that:

Based on the DNFSB's Recommendation 93-3, we are requesting excepted
appointment service authority, This authority would allow the Department
greater flexibility to recruit and keep technically trained individuals, and is
pivotal to obtaining the technical and managerial expertise needed for this
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program. [Emphasis added] S.Hrg No. 765, Part 7, 103d Cong,, 2d Sess. 16
(1994).

1.  DOE PROGRESS IN IMPLEMENTING RECOMMENDATION 93-3

To provide a balanced view, DOE progress in implementing 93-3 must also be noted. DOE made
notable progress by eventually obtaining additional excepted appointment authority as recommended
by the Board. Section 3163 of the National Defense Authorization Act for Fiscal Year 1995, Pub.
L. 103-337, authorized DOE to establish up to 200 additional excepted scrvice positions for
scientific, engineering, and technical personnel whose duties will relate to safety at delense nuclear
facilities. Obtaining this legislative change took many months and combined efforts of the Board and
DOE. Appropriate pay levels may be sct, and individuals may be hired to fill such positions, without
use of the procedural steps which encumber civil service. Excepted service anticipates all of the
essential features of the National Performance Review (NPR), is fully consistent with the goals and
specific recruitment programs called for in the NPR, and will easily dovetail into the Administration’s
program if NPR legislation is eventually passed.

DOFE designated an excellent Technical Personnel Program Coordinator and recrinted an excellent
group of technical interns. DOE attempted to improve the Department’s ability to recruit and retain
technically-competent personnel by issuing an Administrative Flexibilities Handbook, developing new
guidance related to career planning, and developing a qualification program for technical personnel.
Contractor training and qualification have improved, as shown by more timely approval of the
contractor’s Training Implementation Matrices and improvements in the tratning of operators at
facilities such as thc Savannah River Site Replacement Tritium Facility and at the Pantex Plant.
Additional effort is required to extend this success to facilities across the complex.

On the other hand, DOE has made much less progress in actually hiring qualified technical personnel
for key Office of Defense Programs (DP) line and oversight positions. The hard-won authority to
hire technical personnel under excepted appointments has been little used to date. Failure to
immediately begin using its excepted appointment authority is one of the central obstacles to
developing a technically qualified statf at DOE. The Offices of Environmental Management (EM)
and Environment, Safety and Health (EH) have recruited and hired technical personnel, although
without full consideration of the goals and standards called for by Recommendation 93-3,
Additionally, it is unclear what percentage of the new hires will be devoted to technical positions
involved with nuclear safety. At the public hearing on December 6, 1994, the Secretary of Energy
and other high-level DOE officials told the Board that additional excepted service positions would
be allocated to DP organizations. Few hires have been made to date, DP is challenged to increase
the number of well-qualified technical personnel at & time when DP’s organization staffing level is
being decreased. Current staffing levels, as well as the skill mix of DOE, laboratory and contractor
personncl, appear to be inadequate to meet the requirements of the existing defense nuclear safcty
program, These deficiencies have been highlighted by the Board on several occasions, but have not
been corrected. Most notable is the lack of sufficient numbers of trained safety analysis personnel.
This contributes to Safety Analysis Reports that are incomplete and unapproved, Nuclear Explosive
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Safety Studies (NESS) that are out of date and unapproved, and Nuclear Explosive Risk
Assessments, initially required in 1990 for every NESS, that are not yet fully implemented.

As part of a broad-based program for improving the qualification of its technical personncl, DOE is
now developing and implementing technical qualification standards for DOE employees. However,
technical personnel qualification standards that have been developed by DOE and reviewed by the
Board and its staff lack the ngor necessary to cause a signiticant upgrade in the technical competence
of DOE. A baseline external review of DOE’s technical personnel initiatives has been completed by
the National Academy of Public Administration (NAPA). Unfortunately, the review fell far short of
the plenary review anticipated by the recommendation since it was restricted to DOE headquarters
and did not include field operations.

While preparing the Implementation Plan for Recommendation 93-3, DOE officials stated a
preference for curing technical deficiencies by education and training of the existing workforce as
opposed to hiring new talent. This preference appears to be even stronger due to mandated personnel
reductions, but progress on training and education lags, DOE’s education and training efforts
reviewed by the Board and its staff, however, are off-target. They are directed towards a superficial
level of knowledge rather than a fundamental understanding of nuclear systems and processes. Full
unplementation of the Board’s recommendations to upgrade DOE’s level of technical competence
is in jeopardy due to a lack of buy-in by DOE line management,

To maintain the capability to perform criticality experiments as recommended by Recommendatton
93-2, DOE has performed a systems analysis to identify the necessary resources and personnel needs.
In the limited area of criticality experiments, DOE has identified the resources and funding necessary
to support current and anticipated requircments for conducting critical experiments and for training
criticality experts and has established the Nuclear Criticality Experiments Steering Committee
(NCESC) as a standing committee to oversee and coordinate the DOE criticality experiments
program. The NCESC is addressing key issues regarding nuclear criticality experiment capabilities,
identifying resource requirements, and justifying necessary funding.

Recommendation 93-6 addresses retention of weapons-related technical expertise, particularly at the
national weapon laboratories, in a down-sized weapons complex. DOE prepared the Implementation
Plan to complement the Stockpile Stewardship Strategy and the Stockpile Management Plan, which
it also was developing. The Implementation Plan provides for a formal Integrated Safety Skills and
Knowledge Platform (ISSKP) to identify the skills and knowledge needed to disassembie, modify,
and test nuclear weapons. “That platform will identify and record needed skills and knowledge. DOE
intends to integrate the ISSKP with weapons testing and disassembly procedures, and plans to
implement a program to document skills and knowledge by March 1995. DOH also has initiated a
review of administrative controls and engineered safeguards which ensure nuclear explosive safety
at the Nevada Test Site. DOE plans to validate and update weapons disassembly procedures by
September 1995, DOE also committed to review the engineered safeguards and administrative
controls for the Nevada Test Site and incorporate any necessary changes by February 1995
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By failing to satisfactorily complete many of the ncar-term imttatives identified in the
Recommendation 93-6 Implementation Plan, DOE has placed the overall schedule in jeopardy.
However, DOE’s ability to capture and preserve expertise as identified in Recommendation 93-6 has
been strengthened by the recently-enacted Section 3131 of the National Defense Authorization Act
for Fiscal Year 1995, This section authorizes DOE to conduct a stockpile stewardship recruitment
and training program at the national laboratories and to ¢stablish a “retiree corps™ of retired scientists
who have expertise in nuclear weapons research and development.

Other problems in the recruitment, retention, and training of personnel persist throughout the
Department, DOE has hired few new managers cither at the mid-level or at more senior levels of
management, where the initiatives of Recommendation 93-3 can have the most effect. Further, no
consideration has been given to ustng the Technical Qualification Standards being developed under
this recommendation as an integral part of the hiring process.
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EXCEPTED SERVICE PROVISIONS FOR SELECTED AGENCIES

|. Environmental Protection Apgency. The Administrator of the Environmental Protection Agency
has limited excepted appointment authority as provided in 42 U.8.C. @300j-10 which states:

Appointment of scientific, etc. personnel by Administrator of Environmental
Protection Agency for implementation of responsibilities; compensation

To the extent that the Administrator of the Environmental Protection Agency
deems such action necessary to the discharge of his functions under title XIV
of the Public Health Service Act [42 U.S.C. @ 300f et seq.] (relating to safe
drinking water) and under other provisions of law, he may appoint personnel
to fill not more than thirty scientific, engineering, professional, legal, and
adminigtrative positions within the Environmental Protection Agency without
regard to the civil service laws and may fix compensation of such personnel
not in excess of the maximum rate payable for GS-18 of the General Schedule
under section 5332 of title 5, United States Code.

2. National Science Foupndation. FExcepted appointment authority for the National Science
Foundation is provided in 42 U.8.C. @ 1873 which states:

Employment of personnel

(2) Appointment, compensation, application ol civil service laws, technical

and professional personnel, members of special commissions.
(1) The Director shall, in accordance with such policies as the Board
shall from time to time prescribe, appoint and fix the compensation of
such personnel as may be necessary to carry out the provisions of this
Act. Lxcept as provided in section 4(h), such appointments shall be
made and compensation shall be fixed in accordance with the
provisions of title 3, United States Code, governing appointments in
the competitive service, and the provisions of chapter 51 and
subchapter HI of chapter 53 of such title [5 U.S.C. @ 5101 et seq.,
5331 et seq.] relating to classification and General Schedule pay rates:
Provided, That the Dircctor may, in accordance with such policies as
the Board shall from time to time prescribe, employ such technical and
professional personnel and fix their compensation, without regard to
such provisions, as he may deem necessary for the discharge of the
responsibifities of the Foundation under this Act. The members of the
special commissions shall be appointed without repard to the
provisions of title 5, United States Code, governing appointments in
the competitive service.
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3. Nuclear Regulatory Commission. Excepted appointment authority for the Nuclear Regulatory
Commission is provided in 42 U S.C. @ 2201 which states:

General Duties of the Commission
In the performance of its functions the Commission is authorized to -~

(d) Employment of personnel

Appoint and fix the compensation of such officers and employees as may be
necessary to carry out the functions of the Commission. Such officers and
employees shall be appointed in accordance with the civil service laws and
their compensation fixed in accordance with chapter 51 and subchapter HI of
chapter 53 of Title 5, except that, to the extent the Commission deems such
action necessary to the discharge of its responsibilities, personnel may be
cmiployed and their compensation fixed without regard to such laws:
Provided, however, That no officer or employee (except such officers and
employees whose compensation is fixed by law, and scientific and technical
personnel up to a limit of the highest rate of Grade 18 of the General
Schedule) whose position would be subject to chapter 51 and subchapter 111
of chapter 53 of Title 3, if such provisions were applicable to such position,
shall be paid a salary at a rate in excess of the rate payable under such
provisions for positions of equivalent difficulty or responsibility. Such rates
of compensation may be adopted by the Commission as may be authorized by
chapter 531 and subchapter 11l of chapter 53 of Title 5, as of the same datc
such rates are authorized for positions subject to such provisions. The
Commission shall make adequate provision for administrative review of any
determination to dismiss any employee;

4. National Agronautics and Space Administration, Excepted appointment authority for NASA is
provided at 42 U.8.C. @2473 which states:

Functions of the Administration

(¢} In the performance of its functions the Administration is authorized —

£ % %
(2) to appoint and fix the compensation of such officers and employees as may
be necessary to carry out such functions. Such officers and employees shall

be appointed in accordance with the Classification Act of 1949, except that
(A) to the extent the Administrator deems such action necessary to the
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discharge of his responsibilities, he may appoint not more than four hundred
and twenty-five of the scientific, engineering, and administrative personnel of
the Administration without regard to such laws, and may fix the compensation
of such personnel not in excess of the highest rate of grade 18 of the General
Schedule of the Classification Act of 1949, as amended, and (B) to the extent
the Administrator deems such action necessary to recruit specially quakified
scientific and enginecring talent, he may estabhish the entrance grade fro
scientific and engineering personnel without previous service in the Federal
Government at a level up to two grades higher than the grade provided for
such personnel under the General Schedule established by the Classification
Act of 1949, and fix their compensation accordingly,

H-17



APPENDIX 1



03/13/90

12/22/92

04/02/93

05/06/94

06/29/94

10/15/94

10/21/94

12/02/94

12/02/94

12/09/94

05/26/95

Appendix I
Efforts by the Board to Require DOE to Define
Responsibilities for Nuclear Safety: A Chronology
Secretary of Energy issued memo directing action be taken to identify nuclear safety
functions, assignments, and responsibilities.

DOE issued revision 0 of the Manual of Funciions, Assignments, and Responsibilities

for Nuclear Safety (FAR Manual).

Sceretary of Energy announced a major reorganization for the Department,

Board issued reporting requirement to the Secretary requesting DOE provide
information regarding the establishment of a Nuclear Health and Safety Management
Program and the definition of Nuclear Safcty Responsibilities and Organizational
Arrangements.

Secretary of Energy issued preliminary response to the 05/06/94 Board reporting
requirement and provided revision 1 of the FAR Manual, dated May 25, 1994

DOE issued revision 2 of the FAR Manual.

Secretary of Lnergy signed the final response to the 05/06/94 Board reporting
requirement including a commitment to tte senior management performance appraisals
to their environment, safety, and health (ES&H) responsibilities.

DOE requested by the Board’s staft to provide clarification of statements made in
FAR Manual regarding the assignment of responsibilities at DOE headquarters (HQ)
and in the field.

Secretary of Energy issucd memo to the Department requesting field and HQ
elements to acknowledge their responsibilities as stated in the FAR Manual and
committing to use of the FAR Manual.

Board staff meeting with Principle Deputy Assistant Secretary for Defense Programs
(DP-2) on the FAR Manual to discuss information request of 12/02/94,

Department issued memo from Assistant Secretary for Environment, Safety and
Health (EfL-1), Assistant Secretary for Environmental Management (EM-1), and
Associate Deputy Scoretary for Field Management (FM-1) to field clements assigning
several safety and health responsibilities to the field and area office managers,

I-1



06/15/95

06/16/95

06/22/95

07/21/95

08/10/95

09/07/95

10/03/95

10/04/95

12/05/95

12/14/95

12/19/95

12/28/95

Meeting between a Member of the Board, the Beard’s staff, and representatives from
EM, DP, and EH to discuss progress on updating the FAR Manual.

DOEL issued Implementation Plan for assigning ES&H roles and responsibilities
throughout the Department (SAL-30 - one of the DOE Strategic Alignment
Initiatives).

DOE tasked the Manager of the Richland Operations Office to lead 2 team to address
the division of roles and responsibilities between HQ and the field (SAI-13 - one of
the DOE Strategic Alignment Initiatives).

DOE submits the Implementation Plan for Recommendation 94-5, DO Plan for
Management of Standards-Related Activities. Included is a comunitment to deliver
an approved, revised FAR Manual by February 1, 1996, or 60 days after issuance of
10 CI'R 830,

Quarterly meeting between the Secretary and the Board. Included discussion about
the need to define roles and responsibilities within the DOE.

Meeting between Board Members and the Deputy Assistant Secretary for the Office
of Nuclear and Facility Safety (EH-3) to discuss progress on the FAR Manual update.

Meeting between Member of the Board and EH-3 to discuss progress on the FAR
Manual update.

Board issued letter to the Secretary imposing a reporting requirement on DOE
relative to Recommendation 93-4 that included a requirement to reconcile several
efforts purported to define responsibilities within the Department.

Board issued letter to the Secrctary imposing a reporting requirement on DOE to
provide the status, schedule, and milestones that will culmnate in the update to the
FAR Manual being completed and delivered by February 1, 1996,

Quarterly meeting between the Secretary and the Board. Included discussion about
the need to define roles and responsibilitics within the DOE,

Meceting between Member of the Board and EH-3 to discuss progress on the FAR
Manual update,

DOE issued response to the 12/05/95 Board reporting requirement stating that every

effort will be made to complete the update by February 1, 1996 or 60 days after the
issuance of nuclear safety rules.
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01/17/96 DOE issued response to the 10/04/95 Board reporting requirement stating that every
effort will be made to define roles and responsibilities by February 1, 1996 or 60 days
after the issuance of nuclear safety rules.

01/30/96G By a letter to the Secretary, the Board reemphasized the need for an update to the
FAR Manual on a definite schedulc,
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