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SUMMARY

Communication between 12 separate Los Alamos National Laboratory (Los Alamos)
research-and-development organizations (9 located in Los Alamos, NM, and 3 located in different
areas of the United States) performing work on Los Alamos Yucca Mountain Site
Characterization Project (YMP or the Project) have improved significantly since the Los Alamos
YMP Quality Council was formed in 1991. The Quality Council has also been instrumental in
improving communications between Los Alamos scientists and the Los Alamos quality assurance
(QA) organization and between Los Alamos YMP and the U.S. Department of Energy (DOE)
management. This paper describes the evolution of Los Alamos YMP's Quality Council and the
resulting benefits.

INTRODUCTION

In 1957, after extensive study, the National Academy of Sciences recommended that the
best way to protect public health and safety and the environment from the dangers of high-level
nuclear wastes would be to dispose them deep underground in rock. In 1982, the U.S. Congress
passed the Nuclear Waste Policy Act, which assigned the DOE the responsibility of characterizing
a geologic site and, if it is found suitable, to build and operate a geologic repository for high-
level nuclear waste and spent nuclear fuel. High-level nuclear waste is the by-product of nuclear
weapons production at United States defense facilities, and spent nuclear fuel is the radioactive

by-product of commercial nuclear-power plants. In 1985, the President approved three sites for
intensive scientific study, referred to as site characterization: Hanford, Washington; Deaf Smith
County, Texas; and Yucca Mountain, Nevada. In December 1987, Congress amended the Nuclear
Waste Policy Act of 1982, which directed the DOE to study only Yucca Mountain. The Office
of Civilian Radioactive Waste Management (OCRWM) has been established within the DOE to
carry out the Yucca Mountain mandate. If the results of site characterization research indicate
that Yucca Mountain is a suitable location for a repository, and it receives Presidential approval,
construction may begin once a license is granted by the U.S. Nuclear Regulatory Commission
(NRC). (1)
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Yucca Mountain is located about 100 miles northwest of Las Vegas, NV. Much of it
consists of ash-flow tufts that were deposited about 11 million years ago. The potential
repository location is in the unsaturated zone about 1000 feet below the land surface and 800 to
1000 feet above the water table.

Several participants, including Los Alamos National Laboratory (Los Alamos), were
contracted by the DOE to resolve technical issues at Yucca Mountain. Some of the issues are
determining the amount of water in the rock how water moves through the rock, and how this
water may transport radionuclides; the extent to which these radionuclides would migrate away
from the repository; the effects of volcanic and tectonic activity on a repository; and the effects
of an earthquake on a repository. This work must be performed according to strict OCRWM QA
requirements, because the Nuclear Regulatory Commission (NRC) considers it a nuclear facility.
When contracted by the DOE, Los Alamos management, scientists, and support staff faced new
challenges on the YMP. Twelve separate research-and-development organizations, located in
several different areas of the United States, were presented with new, stricter requirements for
performing scientific work and for exchanging technical information. They also were confronted
by a new organization, QA, which appeared more adversarial than helpful, because it seemed to
consist of contractors who did not understand the methodologies for performing scientific studies.
A consequential rapid breakdown in communications adversely affected work performance.
Attempts to hold meetings of large groups consisting of management, scientists, and QA
representatives were unsuccessful in bridging communication gaps. However, the formation of
a much smaller group, the Quality Council, whose members come from individual areas of
specialization and wko have the vision and desire to break down the barriers to effective
communication, has provided solutions to many Los Alamos YMP communication problems.

TEXT

Los Alamos YMP is led by a Technical Project Officer, who manages the Los Alamos
YMP and reports directly to the DOE's YMP Project Manager in Las Vegas, Nevada. The
Technical Project Officer is assiste5 by project leaders (Fig. 1), who manage various aspects of
the Project. The QA Project Leader is responsible for the QA program's development and
maintenance and verification activities, including audits and surveys. The Administration and
Control Project Leader is responsible for budgeting and office support functions, including
document control, training, and records management. The Site and Regulatory Investigations
Project Leader is responsible for scientific-investigation activities and supervises the scientists
working on the Project. The project leaders are assisted by other support staff, including various
coordinators, QA liaisons, and a Pro iect Quality Liaison. Although organizations within Los
Alamos YMP work independently, effective interactions between them is crucial to the Projects's
success.

In 1986, Los Alamos hired subcontractors to develop and implement a QA program for Los
Alamos YMP to meet OCRWM QA requirements, which were governed by the 18 criteria
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Figure 1. Los Alamos YMP OrganizationalStructure.

of ANSI/ASME NQA-1. With little or no input from the scientists on the Project, the
subcontractors developed a QA plan and approximately 40 implementing procedures. The
subcontractors, however, had very limited knowledge of how Los Alamos conducted business and
how scientific investigations were performed, so the procedures failed to adequately address the
work processes. The result was inadequate implementation of OCRWM QA requirements, which
were identified and reported as deficiencies during DOE and Los Alamos QA audits. An
atmosphere of antagonism between the scientists and DOE and Los Alamos QA organizations
developed and gradually grew worse with time.

In 1988, realizing that there was an urgent need to improve communications between the
YMP organizations, Los Alamos YMP management decided to replace subcontractors in key QA
positions with QA liaisons who were Los Alamos technical personnel having a working
knowledge of Los Alamos YMP. Six individuals who had been active in implementing QA
requirements and had interacted with the DOE and Los Alamos QA organizations were selected
for the new positions. These individuals received training on OCRWM QA requirements and
how to apply them to work on the Los Alamos YMP. The QA liaisons were then assigned to
assist other technical staff members so that they would understand QA requirements and to help
them integrate the requirements into daily work performance. Many deficient procedures were
revised to better implement OCRWM QA requirements and reflect actual work performed.
Communications improved, but the improvements did not meet Los Alamos YMP management's
expectations. Additiomd action was needed to improve communications further.

Recommendati,_ns from the scientists and QA liaisons led Los Alamos YMP management
to begin holding bi,_eekly meetings with all Los Alamos YMP staff, which consisted of
approximately 75 staff members, to discuss problems and issues. The QA Project Leader asked
staff attending the meetings to introduce problems or issues. These discussions, however, lacked
focus and usually developed into arguments. In addition, few issues were resolved, and those
who attended left the meetings feeling frustrated and angry. Attendance at the meetings gradually



waned to a low level, they were h_ld less frequently, and they did little or nothing to improve
communications.

In 1991, realizing that the meetings were ineffective in improving communications, the QA
Project Leader proposed a new strategy, the development of the Quality Council, a new advisory
group. Supervisors of the 12 Los Alamos organizations were asked to select a small number of
key staff members to serve on the Los Alamos YMP Quality Council. The concept involved
reducing the number of meeting attendees to a workable size while at the same time representing
all Project entities. The selections for Quality Council membership were the QA Project Leader,
the QA liaisons, the Training, Document Control, Records Processing Center Operations, and
Verification coordinators. These individuals provide expertise in all areas of the work performed,
a working knowledge of OCRWM QA requirements, and direct communications with key
personnel in the DOE and Los Alamos YMP.

Issues for the Quality Council's resolution include activities such as a DOE or Los Alamos
YMP management policy change, an OCRWM QA requirement change, a DOE or Los Alamos
YMP procedural change, the identification of a Los Alamos YMP programmatic deficiency, a Los
Alamos YMP staffing change. Issues are also identified by reviewing other participants' (e.g.,
Sandia National Laboratory, and U.S. Geological Survey) audit results and program status to
determine if similar problems might exist at Los Alamos. An issue can be submitted by a Quality
Council member or a Los Alamos YMP staff member can notify a Quality Council representative
of an issue that requires evaluation. The representative, with another Quality Council member
with expertise in the area of concern, if needed, meets with the staff member to determine
whether or not a problem exists and, if so, its significance, cause, and the staff member's
recommended resolution. The issue raised does not have to be a problem, but it can be a
recommendation for improving the way business is conducted or work is performed. The staff
member who raised the issue is then invited to attend the Quality Council meeting for
involvement in its resolution.

At Quality Council meetings, the QA Project Leader serves as the meeting facilitator, and
the other members serve as a decision-making team. During a meeting, the team addresses each
issue objectively and arguments are prohibited, If the issue is a recommendation, each team
member objectively states its advantages and disadvantages, and a list of each is prepared by the
QA Project Leader. Using a weighted scoring system, the recommendation is either accepted or
rejected for implementation by the Quality Council. If the issue raised involved a problem, the
Quality Council evaluates its significance, determines its cause, and resolves it by the same
weighted scoring system used for recommendations.

The Quality Council has contributed significantly to Los Alamos YMP scientists'
understanding of the OCRWM QA requirements and to their realization of how important
compliance with QA requirements is to a potential repository's licensing process. As a result,
the scientists are integrating QA requirements into daily work processes much more effectively.
Los Alamos YMP staff, overall, have better attitudes toward QA and QA audits and no longer
waste valuable time "cramming" for them. Interactions between Los Alamos YMP staff and DOE
and internal auditors are also more cooperative. An indication of these improvements was the
decrease in the number of deficiencies identified during Los Alamos YMP internal audits from
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120 in 1990 to 10 in 1992 (Fig. 2). In 1990, the deficiencies were identified in every aspect of
the QA program, involved most of the scientific and support staff, and affected a large volume
of the resulting documentation. As the number of deficiencies decreased, the number of
individuals and volume of resulting documentation also decreased.
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Figure 2. Deficiencies identified during internalaudits, 1990-1992.

Los Alamos YMP scientistshavealsobecome more involvedwithprogrammaticissues.
An illustrationofthisisthenumberofresponsesreceivedattheQA ProjectLeader'srequestfor
inputformethodstoensurethatvendormanualsformeasuringandtestequipmentareincluded
intherecordssystem.SeveralscientistscontactedQualityCouncilrepresentativestodiscuss
alternatives,while othersprovidedwrittenrecommendations.In addition,unsolicited

recommendationshavebeenreceivedby theQualityCouncilforotherprogramimprovements,
suchasprocedurechangesandconductofaudits.

The processfordevelopingLos Alamos YMP QualityAdministrativeProcedureshas

significantlyimproved,becauseofthescientists'strongrepresentationon theQualityCouncil,
primarilythroughtheQA liaisons.Scientistscaneithersubmitrecommendationsforprocedural
guidancetotheQualityCouncilortheycanrelyon thegroupQA Liaison,who isa member of
the QualityCounciland who has the authorityto representthe scientistsin thegroup's
discussions.Thisapproachtothedevelopmentofprocedureshasanothernoteworthybenefit.
Valuabletimeneededforscientificinvestigationsisno longerexpendedby thescientiston
proceduredevelopmentbecausetheQA Liaisonisavailabletohandlethoseduties.Inaddition,
by usingthisdevelopmentprocess,alongwitha standardizedprocedureformat,a computerized
process,andspecializedreviewteamscomprisedofQualityCouncilmembers,LosAlamosYMP

hasgreatlyreducedthenumberofstepsanddays(Fig.3)involvedinproceduredcvclopmcn(;
Thisledtoa recentsignificantsavingsinresourceswhen approximately41 documentswere
revisedto30,becauseoftherevisionoftheOCRWM QA requirementsdocument.The reduction
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in documents was coupled with a 22% reduction in pages and 7% reduction in the number of
forms used in procedures.
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Figure 3. Days required to develop a Quality Administrative Procedure.

CONCLUSION

Since 1991, the Quality Council's efforts have contributed significantly to fostering
communications throughout Los Alamos YMP and between Los Alamos YMP and the DOE.
When Los Alamos was first contracted by the DOE to participate in the YMP, its staff members
consisted of individuals with various education levels and areas of experience in 12 diverse
organizations. The QA staff consisted primarily of individuals with experience in the nuclear
power-plant industry who had never worked with scientists. Neither group had ever worked with
the other. Language barriers between the two existed at the outset and gradually became worse
due to the animosity that developed between the organizations. It was only when the
representatives from the organizations that comprised the Quality Council began to learn each
other's language, and then use a common language with Los Alamos YMP staff, that the
communication gaps began to close. The lesson learned is that quality assurance cannot be
superimposed on an organizations activities, but must be effectively integrated into the
organization's activities by the individuals who perform them.
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