
__ + _ Association for Information and Image Management _ r + _ +

:+:+////// _ .,, ++++_+__:+++C_
MI:::INUFI:::ICTUREDTO I:::ITTMSTI:::INDI:::IRDS .1..,., ',_% +":++++,,

0__ BY _PPLIED IM_E, INC. q____?





LA-UR_ _._.- 1 0 _'t_

Los Alamos National Laboratory is operated by the University of California for the United States Department of Energy under contract W-7405-ENG-36.

TITLE: The Transition to a Revised Quality Assurance Standard:
The Los Alamos Experience

AUTHOR(S): Stephen L. Bolivar, EES-13

Paul Gillespie, LATA _ i"

Michael Clevenger, EES-13

John L. Day, LATA / " ° I

SUBMITTEDTO: American Society :For Quality Control

Energ_ & Environmental Quality Division Conference

Tucson, AZ, September 18-21, 1994

By, acceptance of tn,s arttcle, the put)lasher recognizes that the U.S Government reta=ns a nonexclus0ve, royally-free hcense to publish or reproduce

the l:hublushed form of this contr,buhon, or tO allow others to do so. for U S Government r,)urposes

The Los Alamos Nal_Onal Laboratory requests that the publisher identify this art,cle as work perlormed under the ausp,ces of the US Departmenl of Energy

E;',ST,".li'IIUT'K_I',Ii OF TH,NI E)OCUM_T III I,..,I_LIMI-FE_-D-_

L  or to yLos Alamos, New Mexico 87545
FORM NO 836 R4

,$1 NO 2629 5/81

, , , , , ,, , ,



A s Q c TWENTY FIRST ANNUAL NATIONAL ENERGY

P_n_"t AND ENVIRONMENTAL QUALITY
r _mmmk I DIVISION CONFERENCElniil

h_nn_d

IMPROVING THE CIVILIAN RADIOACTIVE WASTE MANAGEMENT PROGRAM
FOR SCIENTIFIC INVESTIGATIONS-TAILORING QUALITY REQUIREMENTS

TO FIT THE NEED

THE TRANSITION TO A REVISED QUALITY ASSURANCE STANDARD:

THE LOS ALAMOS EXPERIENCE

Stephen L. Bolivar
Quality Assurance Project Leader, Yucca Mountain Project

Los Alamos National Laboratory
Mail Stop J521

Los Alamos, NM 87545

Paul F. Gillespie
Quality Assurance Engineer

Los Alamos Technical Associates, Inc.
1650 Trinity Drive

Los Alamos, NM 87545

Michael J. Clevenger
Deputy Quality Assurance Project Leader, Yucca Mountain Project

Los Alamos National Laboratory
Mail Stop J521

Los Alamos, NM 87545

John L. Day
Quality Assurance Services Manager

Los Alamos Technical Associates, Inc.
1650 Trinity Drive

Los Alamos, NM 87545



ABSTRACT

On January 6, 1993 the Los Alamos Yucca Mountain Site Characterization Project (YMP) office
received a directive to implement DOE_W-0333P, Quality Assurance Reqttirements and

Description. This document is a revised quality assurance standard containing the quality
assurance requirements for the YMP. Forty-two Los Alamos quality assurance documents were

affected by this directive. Our goal was to transition to the revised standard with minimal impact
on research activities yet maintain maximum flexibility and efficiency.

The process of transitioning to a revised quality assurance standard, in essence replacing an
existing quality assurance program with a new program, was a unique learning experience.
Although some problems were anticipated, the magnitude and complexity of problems was, at

times, almost overwhelming. The problems encountered include the review process being more
complex than anticipated; inconsistencies of much larger magnitude than originally believed;
difficulties with electronic data base connections; quality processes being more complex than
originally perceived; and administrative bottlenecks.

The transition was very stressful and this was in part caused by the magnitude of the change.
However, the transition process was enhanced by both a flexible schedule (provided by the
customer) and flexibility in being able to revise procedures and modify processes. This allowed for
minimal disruption to research activities. The new quality assurance program is better

documented, therefore should be better understood by YMP personnel, is tracked electronically,
and should provide a better product for the customer.

Introduction

On January 6, 1993, the Yucca Mountain Site Characterization Project (YMP) office at Los

Alamos National Laboratory received a directive from the YMP Office of Quality Assurance
(Project Office). The notification directed Los Alamos National Laboratory to implement DO_W-
0333P, Quality Assurance Requirements and Description (QARD)(1). The QARD incorporates
quality assurance requirements from DOF_c_W-0214, Quality Assuremce Requirements Document
(2), various Code of Federal Regulations (CFRs), ANSI/ASME NQA-1, and DOE Orders. In other
words, the new QARD contained all YMP quality assurance requirements.

We were thus required to transition to a revised quality assurance standard. Fortunately, a

good quality assurance infrastructure already existed and Los Alamos YMP personnel understood
the basic quality assurance requirements. Our task was therefore to transition to the revised

standard with a minimum of disruption to research activities. When the quality assurance program
was initially implemented at Los Alamos National Laboratory in the late 1980s, most research
activities stopped and moral plummeted. To avoid a similar situation, we had to make the
transition transparent to most personnel. The only impact on researchers would be to provide
reviews of new documents. This paper describes our approach.

1. U.S. Department of Energy (DOE), 1992, " Quality Assurance Requirements and Description",
DO_W/0333P, Office of Civilian Radioactive Waste Management, Washington, D.C.

2. U.S. Department of Energy (DOE), 1990, " Quality Assurance Requirements Document",

DOFc_W-0214, Office of Civilian Radioactive Waste Management, Washington, D.C.



Background

In December 1987, the U.S. Congress amended the Nuclear Waste Policy Act of 1982 directing
the U.S. Department of Energy (DOE) to perform intensive scientific studies, or "site
characterization", of Yucca Mountain, Nevada, as the only potential site under consideration for

the safe, permanent underground storage of high level nuclear waste. (3) The DOE contracted
several participants, including the Los Alamos National Laboratory (Los Alamos), to perform the
site characterization, which includes the assessment of geologic and environmental suitability of
Yucca Mountain as well as research into a variety of social and economic questions about a
repository's effect on the quality of life in nearby communities. (4)

Because the repository may pose potential risks to the environment and the safety of human
beings, site characterization must be performed in accordance with strict quality assurance

requirements as prescribed in documents specified by the U.S. Nuclear Regulatory Commission,
DOE, and the Office of Civilian Radioactive Waste Management. The DOE directed each

participant to develop and implement its own quality assurance program to fulfill DOE's quality
assurance requirements applicable to the site characterization to be performed (5) on what is now
referred to as the "Yucca Mountain Site Characterization Project" (YMP).

Los Alamos YMP personnel subsequently developed a quality assurance program which, in
December 1992, consisted of a Quality Assurance Program Plan (QAPP), thirty-one Quality
Administrative Procedures (QP), and eighty-two detailed technical procedures. The technical

procedures are not directly affected by the directive and are not included in further discussions.
There was also an accompanying Software Quality Assurance Plan and six implementing software
QPs. Lastly, there were three formal training classes, one for YMP orientation, one for auditor
certification, and an eight hour video tape for the software program. In total, there were forty-two
documents that implemented the Project Office's quality assurance requirements.

The Plan

From the late 1980s to the early 1990s, the Los Alamos quality assurance program evolved
from a minimal approach in meeting quality assurance requirements to a better documented
formal program. On January 22, 1991 the Los Alamos quality assurance program was accepted as
a qualified program by the Project Office.

The months preceding this acceptance were traumatic for many Los Alamos YMP personnel.
Quality assurance requirements were not well lmderstood by staff personnel. Some felt that while

they were following a procedure, the rules would change or someone would reinterpret what the
rules meant and how they were to be implemented. It was not unusual to be audited and issued
thirty or more deficiencies. This period was one of tremendous turmoil, as a cultural change began
to take effect.

3. Nuclear Waste Policy Act of 1982, Pub. L. No. 97-425, 42 U.S.C. 10101 (codified as amended in
the Nuclear Waste Policy Amendments Act of 1987, Pub. L. No. 100-203, Section 5011).

4. U.S. Departme_ t of Energy (DOE), 1990, "DOE's Yucca Mountain Studies," DOF_/RW-0293P,
Office of Civilian Radioactive Waste Management, Washington, D.C., pp. 4-6.

5. U.S. Department of Energy (DOE), 1988, "Nevada Nuclear Waste Storage Investigations Project
Quality Assurance Plan, Rev. 2," N-QA-040, Nevada Operations Office, Las Vegas, NV, p.I-1.



The current quality assurance program now averages about 1.5 deficiencies per audit and

scientists implement most quality assurance processes routinely. Several scientists have been
proactive in helping the processes work smoother. Thus, no one wanted to initiate any
changes such that Los Alamos would experience the problems encountered in the late 1980s and

early 1990s again. Consequently we initially struggled with how to implement a new program.
Should one QP be revised at a time, or should all be revised at once? How would training be
conducted? What classes would be truly needed? The basis for the decisions would be to ensure
minimal disruptions to research activities and yet maintain maximum flexibility and efficiency.

An informal implementation team consisting of four Los Alamos YMP personnel (one being the
Quality Assurance Project Leader) was formed. The implementation team saw this as an
opportunity to improve the quality assurance program. Many of the processes and procedures
were inherited by the current quality assurance management and only a few of the processes had

been modified to be in line with current regulations. Some existing processes were pcorly
understood, others were inefficient or not well implemented.

The implementation team identified and discussed various implementation strategies. After an
implementation plan was developed (Table 1), the implementation team wanted to present it to
selected YMP personnel for comment. The Q team was selected because it is a YMP process
improvement group with representatives from verification, records, controlled documents, Test
Coordination Office, measuring and test equipment, software, and technical activities. If the Q

team would support the implementation plan, we thought implementation would be relatively easy.

Table 1. Implementation Plan

• Redo all QPs simultaneously.
• Initiate an electronic data base for the training process.

• Simplify the records, measuring and test equipment, software and publication processes.
• Update orientation class and develop a new records management class.
• Release all new QPs at once (rather than one at a time).

The Q team had been struggling to improve the procedure revision process and reduce the time
required to issue a revised procedure. The YMP quality assurance review process requires
mandatory reviews by affected organizations and this can be a lengthy process. There were many
Los Alamos administrative bottlenecks in the revision process. A process improvement exercise
resulted in shortening the process for completing minor revisions to a couple of months and major
revisions to under five months. Although it would be ambitious to revise all procedures
simultaneously, it certainly was feasible (Table 2).

The revision of all procedures would provide an opportunity to improve the records, measuring
and test equipment, technical information products (i.e. YMP publications), and software processes.
Los Alamos Los Alamos recently employed a software coordinator and this would also be good
opportunity to both learn and improve the software process.

The Q team had also been wanting to introduce an electronic database for training and had
been laying the infrastructure to initiate such a move over the las'_ several months. Because the

Los Alamos office of quality assurance was required to annually update the orientation class and

wanted to introduce a new records management class, these activities could be integrated.

4



Table 2. Statistics for Revision of Implementing Documents

Year Type of Revision Time Percent (of total)
(major/minor) Revised

1989 4 major/0 minor 18 mo 10°/o

1990 5 major/4 minor 18 too/11 mo 22%

1991 13 major/4 minor 12 mo/6 mo 420/o

1992 16 major/5 minor 5 mo/2 mo 53%

1993 23 major/15 minor 8.7 mo/ 4.5 mo 100%

There was one question that both the Q team and implementation team struggled with. Could
the involved personnel handle revising all procedures, develop a couple of classes, and improve
several processes all at once? If necessary, there was also an editor and word processing help
available from a support contractor. Although for many people, procedure revisions would be a task
done in addition to their normal duties, the bottom line was that. most felt the entire program
could be revised in a reasonable time frame. On January 28, 1993 the Q team accepted the
implementation plan (Table 1).

Tile Process

A simplified sequence of events is shown in Table 3. The process started smoothly, with
affected personnel examining the new QARD and deciding what the impacts would be. The Project
Office required an Impact Analysis, Transition Plan Summary, Transition Plan Detail, and Draft
Implementation Matrix. After compiling these documents, we estimated it would take about one

year to complete the transition. However, based on input from other participants, we submitted a
completion date of August 31, 1993.

The Project Office accepted our Transition Plml on February 26, 1993. We envisioned a process
whereby requirements were examined, impacts assessed, procedures written, reviewed, and
approved. By March 5, 1993, 60% of the authors had begun the revision processes. 'I"ne first

procedure was completed May 6, 1993 and by July 15, 1993, twenty-three procedures were in
revision and our August 31, 1993 completion date seemed completely within reach.

Reality

Initially we felt that simple revisions to meet the new QARD would be fairly straight forward

and easy. We decided to take this opportunity to reformat our procedures and to improve various
quality processes. Unfortunately, the process of improving YMP quality processes was much more
intensive and time consuming than we had envisioned.

We had expected some personnel departures, and had foreseen some hardware and software
problems and acted accordingly, thus these transitions were made relatively smooth. However, the
magnitude of expected problems as well as several unanticipated problems resulted in stressful

times. Part of the turmoil was simply that every one was also trying to complete their main duties



Table 3. Simplified Sequence of Events

01-04-92: Received Project Office letter asking us to implement the new QARD. Transition Plan,
Impact Analysis, Detailed Plan, and Draft Implementation Matrix requested.

01-05-93: Memo to Q team and management asking them to become familiar with QARD.

01-11-93: Criteria in QARD assigned to various people to review against existing procedures.

01-22-93: Initial Draft Implementation matrix completed

01-28-93: Q team discusses implementation approaches

02-05-93: Transition Plan, Impact Analysis, Detailed Transition Plan, and Draft
Implementation Matrix sent to Project Office. Authors identified, and completion date of
8-30-93 selected.

02-26-93: Project Office accepts Transition PlarL

05-06-93: First procedure completed and signed off.

06-28-93: QARD Orientation class given by Project Office.

08-30-93: Records management second pilot class to be held in September; 23 procedures in
revision with 10 others in the review process; records, measuring and test equipment and
software procedures to be redone.

10-29-93: First electronic entry into RTN matrix.

12-23-93: Last procedure completed and signed off; survey of RTN matrix initiated.

01-04-94: Last procedure entered into RTN matrix.

01-14-94: RTN survey completed; Final Transition Plan and procedures sent to Project Office.

01-31-94: New procedures become effective.

in addition to revising procedures. The expected number of procedure revisions was well above
normal annual output (Table 2). Some of the major problems encountered were:

• The review process became more complex than anticipated;

Q Formatting and consistency were much larger magnitude than anticipated;
• Electronic connections were difficult to get working;
Q Personnel changed projects;

• Some processes were more difficult than imagined;
Q Some software and hardware incompatibilities hard to solve;
Q Unanticipated administrative bottlenecks.
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Figure 1 is a simplified description of the process we followed to revise procedures and classes.

Unfortunately, the process can become very complex, especially when reviews become iterative (e.g.
write, review, rewrite, review again, etc). Because the YMP formal review process can be very time
consuming, the implementation team performed at least three informal reviews of each procedure.
We hoped we could identify inconsistencies early in the review process. Unfortunately, these
reviews were also very time consuming.

Initially, a member of the implementation team reviewed the author's flow chart. These
reviews generally took several hours. As soon as a realistic flow chart was developed, the author
began the revision. These steps went relatively smooth.

- i---'t I "1. n i't P,o¢_o,. R'm':"_l "1.o,..odI, Flowchart

Fig. I. Simplified flowch_--'t for procedure revision process.

Second, a member of the implementation team reviewed the initial draft. Some revisions cycled
through this step two or three times. New or complex procedures were also formally edited and
revised accordingly. Lastly, procedures underwent formal YMP review. All draft procedures were
reviewed by the Quality Assurance Project Leader before they were released for formal YMP
review.

The YMP quality assurance program requires procedures be reviewed by affected
organizations. If procedure reviews cause extensive changes to the process, the procedure has to be
put into the formal review cycle again. We discovered that one method of accelerating reviews was
to provide affected organizations with preliminary copies and incorporate major changes before a
procedure was released for formal review. Another successful method was to hold a comment

resolution meeting (usually held about a week after a procedure was sent out for review).
Differences of opinion could be resolved much easier this way.

One rewarding problem was that we had numerous technical reviews submitted. There were
over 200 formal YMP reviews and over 150 informal reviews. This resulted in over 5200 individual

comments. Each comment had to be resolved and this took longer than anticipated.

Procedures were also informally reviewed as they were entered into the RTN database. Lastly,
they were informally reviewed for consistency during a survey to ensure that the final product
reflected QARD requirements. While some inconsistencies were expected to be identified during the
review process, the magnitude of the changes was truly a headache. For example, if a format
change that improved a procedure was agreed upon, every procedure that had already been
approved would have to be reexamined. This was particularity a problem with procedure title
changes when referenced by other procedures.

As a matter of protocol, the final formatted version of a procedure was completed in the Los
Alamos YMP program office and was the responsibility of one selected word processor.
Unfortunately, we were using one software program for the text and another for the forms. The
forms could only be created by one person on one machine, and at times this created a bottleneck.

7



The software procedures were on yet another system. At times, the word processor became
overloaded (many procedures were keyed in more than once because of hardware incompatibilities
between the program office and the author's systems). When we felt we had control of the work
load, the hard disc containing the procedure revisions crashed.

On August 31, 1993, the day our new program was to be in place and all procedure revisions
completed, we still had over 70°/o of our procedures in the revision process. The review process had

revealed that the records procedure had incompatibilities and the changes were extensive enough
to require another formal review. The measuring and test equipment procedure had been
i_ormally reviewed for the second time and a new version was begu_ We had originally planned
to revise the six software procedures in a minimal way. However, it became obvious that these
procedure needed major revision to simplify the process.

In October, which is the beginning of the fiscal year, some personnel changed programs and
five of the procedures "lost" their authors. Fortunately three of the authors agreed to finish their
procedures, and new authors were found for the other two procedures.

The Project Office requested that the QARD requirements be matrixed and entered into an
electronic Requirements Traceability Network (RTN). This data base aUow's one to identify where
each QARD requirement is met by matrixing it against the participant's procedures. The data
base will also allow one to identify what procedures are affected when a requirement is revised.
Unfortunately, we had difficulties setting up the connections, and our Draft Implementation

Matrix was initially compiled by hand. We were unable to effectively utilize the electronic system
until October and it took another thirty days to get print capabilities. However, we did maintain a
hard copy of the Draft Implementation matrix and when the system worked all entries were made
in a matter of days.

Our electronic training data base was much more difficult to develop and implement than we
imagined. Part of this delay was caused by "bells and whistles" we wanted to add, and part was

the normal problems encountered when changing from a paper intensive process to an electronic
one. This process took almost twice as long as we had hoped.

We had been planning to develop a records management class for several months and the
revision of all procedures provided an opportune time to initiate this activity. We had hoped to
couple the development of this class with the annual revision of the orientation class.

Unfortunately these activities took twice as long as we planned. Both classes were affected by
transferring from a paper intensive system to an electronic one. The records class was also affected

by the several iterations that the records procedure experienced.

Four procedures were completed before it became obvious they were not needed. This was
because as more and more procedures neared completion, several processes became better defined,
and we realized that some activities belonged elsewhere. In some cases we found we did not
understand the process very well, and in other cases we realized the process we had been using

should be changed. These realizations led to a complete redo of the records and measuring and test
equipment procedures. On a more positive note, we were able to combine ten procedures into six,
and delete nine others.

Alls Well That Ends Well

Not all was doom and gloom. By encountering increased work loads, we were forced to become
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more efficient. Our first procedure was revised four times before the editor said enough and we
went with what we had. We realized that the former revision process, which was adequate if one

only revised a few QPs a year, could be more efficiently run. For example, one way to _peed up
reviews is to hold a comment resolution meeting. We were also able to get all procedures onto one
wordprocessing system, and individuals were cross trained to avoid bottlenecks.

It became obvious that some processes we hadn't anticipated changing had to be modified, the
new regulations had impacts that no one could predict, and the revision process had to be ite:'ative
and thus took longer than planned. It was necessary in some instances to obtain clarifications with
the Project Office on interpretations of some requirements. Fortunately, the Project Office allowed
participants to complete revisions on a flexible schedule, provided we apprised them of our
progress by submitting periodic status reports. By not having to adhere to a strict schedule, we

could concentrate on making the best changes rather than doing a minimal job that might have to
be redone later. Thus, by December 23, 1993 all procedures had been revised, and the new classes
prepared. The last procedure was entered into the RTN matrix on January 4, 1994. The Project
Office was notified on January 14, 1994 and sent copies of all affected documents. On January 31,
1994, our thirty new procedures became effective.

A Cleaner Program

Was the stress worth the effort? Did we make the correct initial decisions on how to revise an

existing quality assurance program to meet a revised standard? These are subjective questions,
because we can't really know what the impacts would have been if we had made different choices.
However, we now have all quality assurance requirements in one document (QARD). When a

procedure or requirement changes we can examine the RTN database and determine the potential
impact. The program is no longer described in a Quality Assurance Program Plan, but rather in

the regulatory document (QARD) and the RTN data base (where these requirements are met). The
current Los A]amos program is much more representative of the way work is done and better
supportive of the Project Office needs.

Formal class time was reduced by 63% (this may or may not be a plus) and the amount of
paper that documents the Los A]amos YMP was reduced by 22%. Several procedures were

combined and text pages in procedures was reduced by 16% and the number of forms by 13%. In
general, the documentation is much more concise. These results are summarized in Table 5.

Table 5. Comparison of Old and New Programs

Old Program- 42 Affected Documents New Program- 34 Affected Documents

37 QPs 30 QPs

Orientation Class (6 hours) Orientation Class (.4 hours)
Software Quality Assurance Plan Software Quality ASsurance Guidebook

(optional)
Software Program Training (8 hours) Software Program Training (read only)
Audit Class (1 hour) Audit Class (1 hour)

Quality Assurance Program Plan Quality Assurance Program Plan replaced
by Organization Procedure

No Records Management Class Records Management Class (2 hours)

' 9



All QPs can now be put into one manual whereas previously they were in three separate
manuals. The software quality assurance program is now an integrated part of the Los Alamos
quality assurance program. All procedures have the same format and structure.

Therefore, there is evidence that the stress was worth it. But did we make these changes in the
best way possible? Our researchers did provide reviews, but were not required to stop their
research to implement the new program and this was an important Consideration in our approach.
Several processes are better understood and some, such as training, should be much more efficient.
On January 31, 1994 all new procedures became effective (as the old program disappeared) and
our YMP personnel appear to accept this approach. There are some areas we may still need to
improve upon, but in general we have a more effective quality assurance program. While we can't
say what we did worked better than what we didn't do, we do know that our approach was
successful.
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