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CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES 

TRIP REPORT 

SUBJECT: ASQC Fifth International Environmental and Waste Management Conference 
AD 20-5702-331-408 

DATE/PLACE: Las Vegas, NV 
April 17-20, 1994 

AUTHOR: Bruce Mabrito 

PERSONS PRESENT: 

CNWRA NRC-DWM 

B. Mabrito None 

Over 240 individuals attended the Conference and a list of the attendees is presented in Attachment A.  

BACKGROUND AND PURPOSE OF TRIP: 

The American Society for Quality Control (ASQC) Energy and Environmental Quality Division annually 
holds an Environmental and Waste Management Conference in Las Vegas. The underlying theme in this 
year's Conference was "Revitalizing Environmental Relationships." CNWRA QA staff have attended this 
Conference in previous years and have found it to be one of the regular conferences with its subject 
directly pertaining to high-level waste (HLW) repository activities, which also has the added benefit of 
being heavily attended by U.S. Environmental Protection Agency (EPA) staff and contractors of the EPA.  
No one from the U.S. Nuclear Regulatory Commission (NRC) was planning to attend this Conference, 
so it was determined by the NRC External QA Proam Element Manager that attendance by a CNWRA 
QA staff member was appropriate. Many individuals currently participating in the Department of Energy 
(DOE) HLW program, or contracted to the DOE HLW program, also attended this Conference. The 
purpose of the trip was to bring back information on the presentations, meet informally with DOE HLW 
participant counterparts, and, to the extent possible, be a representative for the NRC. The additional 
benefit of this Conference is that the staff and/or contractors for the three U.S. Government Agencies 
involved in the HLW repository specific regulations (DOE, EPA, and NRC) have in the past met at this 
conference and exchanged information and ideas.
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SUMMARY OF PERTINENT POINTS: 

The Conference Abstracts booklet briefly mentioned that the "Misunderstandings and turf battles between 
the 'regulators and the regulated' have only produced schedule delays, increased costs and ruined 
careers." The Abstracts booklet additionally stated that "One of our speakers was the primary author of 
NUREG-1055, a study commissioned by Congress over ten ymars ago which produced lessons learned 
from the commercial nuclear construction program. There are many parallels between the mission of 
environmental restoration and the mission of the commercial nuclear industry 15 years ago. One very 
important lesson from the NUREG is the importance of a good working relationship between the owner 
and the regulator; it will impact the success of any regulated program." 

W.D. Altman, Ph.D., author of "Improving Quality and the Assurance of Quality in the Design and 
Construction of Nuclear Power Plants," NUREG-1055, May 1984, presented his view of "NUREG-1055, 
Lessons Learned: 10 Years Later." His presentation was one of over 55 presentations made during the 
three-day conference. Although there are factors which clearly differentiate the characterization of a 
potential high-level waste repository site from the construction of a nuclear power plant, W. Altman did 
emphasize numerous points which have a definite bearing on the NRC/DOE site characterization activities 
and interfaces, some of which are included below.  

e The study identified that in most cases, the quality problems that the regulators (NRC) found 
were manifestations of other, deeper problems that pervaded the very fabric of the project, such as: 
inadequate records systems; incorrect sequencing of work activities; unavailability of certain tools or 
materials when needed; inadequate understanding of work scope at outset; contracting practices 
inappropriate for level of understanding of work scope; insufficiently qualified or experienced project 
staff; and insufficient understanding of regulatory requirements.  

* Successful projects had effective project management arrangements characterized by: strong 
project managers; clearly defined project roles and responsibility; delegated authority sufficient to meet 
responsibilities; effective management up and down; and effective cost management, planning, and 
scheduling.  

* The quality problems of several projects were due in part to the lack of a team approach within 
the immediate and extended project team family.  

% Examples of conflicts, attitudes, or project arrangements not conducive to a team approach 
included: QC versus crafts; QA versus QC; QA/QC versus construction; should construction QC report 
to the construction manager; engineering arrogance, QAIQC does not apply to us; construction versus 
operations, facilitating system turnover; construction versus engineering, turf battle; project manager 
without sufficient resources begging entrenched turf (e.g., construction, engineering) for help.  

e The successful projects solved these problems through: strong project management; clearly 
defined roles and responsibilities; visible, relevant senior management involvement and leadership; 
communication; restructuring their way of doing business to ensure project success; and establishing 
dedicated project teams with the authority to obtain the resources and priorities needed. There was a 
strong correlation between a project's ability to adjust to and manage change and project success.
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W. Altman reviewed the NUREG-1055 lessons learned and compared them to the Department of Energy 

Environmental Management Project Performance Study accomplished in 1993. Viewgraphs of this 

presentation are provided as Attachment B to this Trip Report because of the importance of this subject 

and the possible transference of conclusions to our NRC/DOE HLW work.  

Although the Administrator of the EPA and the Secretary of the DOE had been invited to address the 

conference, substitute representatives from each organization were instead sent. Nancy Wentworth, who 
currently serves as the Director of the Quality Assurance Management Staff (QAMS) at the EPA, was 

a co-keynote speaker along with Pat Whitfield, Deputy Assistant Secretary for Environmental Restoration 

for the DOE's Office of Environmental Restoration and Waste Management. They both emphasized the 

overriding need for team building, consistency in operations, and full communications in all areas of 

work.  

Llewellyn R. Williams, Senior Science Advisor for the EPA Environmental Monitoring Systems 
Laboratory, described his efforts to develop an interagency committee on QA for Environmental 
Measurement, to streamline QA documentation, and to integrate the "philosophy of quality" into all day

to-day operations at the Las Vegas EPA laboratory. His talk was entitled "Building Consistency in Waste 

Management and Remediation Activities: What do the Regulators Need?" Williams' presentation 
emphasized these additional points: the system must be changed to become and be more efficient; work 

procedures should definitely be "outcome oriented;" strong partnerships should be forged to achieve the 

stated goals; a safe and productive workplace should be provided personnel working on environmental 
monitoring projects; and efforts should be directed to manage and ultimately eliminating "urgent threats" 

to the project goals.  

Joan Fisk, of Los Alamos National Laboratory and the moderator for the Analytical Requirements for 

Waste Management Activities panel discussion, gave her views in light of the Super Fund site work. She 

stated that consistency is needed from the regulators, a process and a "standard way of thinking about 

things" is what is required, and "the EPA is responsible to make that happen." Richard Bauer, a QAMS 
representative in EPA Region 9, drew the analogy that they are trying to be "missionaries" in selling QA, 

not trying to be QA policemen in the field. He stated that the EPA recognizes the inconsistency of data 

requirements among the EPA regions, and they are concentrating on "what the EPA end product should 
look like." 

Looking to the future, Gary L. Johnson of the QAMS Research Triangle Park EPA operation, spoke on 

applying the intcrnational Organization for Standardization (ISO) 9000 series to Waste Management 

activities. Published initially in 1987, ISO 9000 nas gained a considerable following in the U.S. and 

Europe as the basis of various quality systems. Johnson admitted that for the environmental QA 

professional, the utility of ISO 9000 has been questionable in the past. G. Johnson then discussed the final 

draft of the ANSI/ASQC E4 document, "Specifications and Guidelines for Quality Systems for 

Environmental Data Collection and Environmental Technology Programs," and provided copies by mail 

to individuals who requested them. ANSI/ASQC E4, like ISO 9000 (or ANSI/ASQC Q90-1987, as it 

is known in the U.S.), is a voluntary standard and becomes mandatory only when invoked by a user 

organization. The ANSI/ASQC E4 standard incorporates relevant elements from existing standards and 

guidelines, including NQA-1 (1989) and the ANSI/ASQC Q90, and presents them from an environmental 

perspective.
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Dale A. Bewley, Martin Marietta Energy Systems at Oak Ridge National Laboratory, was the moderator 
for a plenary session entitled, "Industry Perspectives on Revitalizing Environmental Relationships." 
During the session he presented his "Five Rules for Dealing with Regulators,* which were: (i) view the 
regulator as your customer; (ii) don't take "shaky issues" to the regulator; (iii) use the regulator's models 
rather than your own; (iv) have a strong peer review by the regulator's suggested peer review groups; 
and (v) remember that the regulator also has customers. Bewley stated that his organization likes to 
present a complete final product package to their regulator which includes rationales, a full history 
package of what was done, why it was done, and the results. Such comprehensive packages are useable 
by most organizations far into the future.  

Steven R. Dana, Science Applications International Corporation (SAIC) at Las Vegas, NV, presented 
"The History of the Civilian Radioactive Waste Management Quality Assurance Requirements," in which 
he correctly made the following assessment: "Having so many documents concerning QA led to 
confusion, inconsistencies and misinterpretations of requirements. The Office of Civilian Radiation Waste 
Management QA Requirements and Description document (QARD, DOE/RW-0333P, dated December 
1992) is now the single definitive source for the Civilian Radioactive Waste Management System QA 
Program requirements." He expressed the view that it is sufficiently flexible to allow affected 
organizations to develop and implement process methods tailored to fit their specific activities and still 
meet regulatory requirements. S. Dana has been regularly involved in the QA auditing of DOE HLW 
participants through his position at SAIC Technical and Management Support Services.  

IMPRESSIONS AND CONCLUSIONS: 

Although this conference over the years has become more oriented toward environmental and EPA issues, 
it still covers sufficient HLW matters to be of value to CNWRA QA staff members. It is beneficial to 
CNWRA staff to gain insight into other federal agency QA standards and requirements for waste 
facilities. Not surprisingly, among the EPA contractor staff that was present, it was clear from what was 
stated both on and off the record, most of them believe that applying "nuclear standards' to non-nuclear 
waste storage sites is clearly excessive and would work to remove such a standard if it was imposed.  

Following the conference, I received a number of documents from the participants, including that latest 
draft revision (January 1994) of the "Specifications and Guidelines for Quality Systems for Environmental 
Data Collection and Environmental Technology Programs, ANSI/ASQC E4-19xx." Bob Brient of the 
CNWRA QA staff had been an unofficial reviewer of this document in its formative stages. The 
ANSI/ASQC E4 document describes the minimum set of quality management specifications required to 
conduct programs involving environmental data collection and evaluation, and "environmental technology 
design, construction, and operation." 

All documents obtained from the conference will be circulated to CNWRA management staff and will 

be retained in my office if needed for reference at a future date.  

PENDING ACTIONS: 

None.
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RECOMMENDATIONS: 

CNWRA time and resources permitting in future fiscal years, this ASQC conference should be considered 
as one to attend in which the individual requirements and goals of the DOE, EPA and NRC are discussed.  

PROBLEMS: 

None.  

SIGNATURES:

Bruce Mabrito 
Director of Quality Assurance

Date

Date
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ATTENDANCE LIST* 
ASQC 5TH INTERNATIONAL 

WASTE MANAGEMENT CONFERENCE 
Golden Nugget Hotel a Las Vegas, Nevada 

April 17-20, 1994

Gerald J. Alletzhauser 
WASTREN, Inc.  
2201 San Pedro NE, Bldg. 3, #210 
Albuquerque, NM 87110 

Janice S. Allison 
Bechtel 
P. 0. Box 350 
Oak Ridge, TN 37831 

W. D. Altman 
Martin Marietta Energy Systems 
P. 0. Box 2003 
Oak Ridge, TN 37831 

Dave Andre 
Eastman Kodak Company 
9952 Eastman Park Drive 
Windsor, CO 80551-1310 

Brian K. Baker 
Gasser Associates, Inc.  
17904 Georgia Avenue 
Olney, MD 20832 

Jack Bale 
AZ Dept. of Environmental Quality 
3033 N. Central Avenue 
Phoenix, AZ 85012 

Blaine E. Ballard, Sr.  
IMSAT Company 
14115 West Greenview Circle 
Litchfield Park, AZ 85340

Sukumar Banerjee 
US Dept. of Energy 
723 Jones Creek Drive 
Evans, GA 30809 

Sid Bass 
Sid Bass & Assoc., Inc.  
P. 0. Box 1305 
Skokie, IL 60076 

Richard Bauer 
US EPA 

James Benetti 
US EPA 
Office of Radiation & Indoor Air 
P. 0. Box 98517 
Las Vegas, NV 89193-8517 

H. Dale Bewley 
Martin Marietta Energy Systems, Inc.  
P. 0. Box 2009, 701SCA, MS 8241 
Oak Ridge, TN 37831 

Dick Black 
US Dept. of Energy 

Stanley M. Blacker 
MACTEC 

Brian Bollinger 
San Francisco 49ers 

Wayne Booth 
Roy F. Weston, Inc.  
955 L'Enfant Plaza, 8th Floor 
Washington, DC 20024

*An addendum to this list, containing on-site registrations and any necessary 

corrections, will be available Tuesday afternoon, April 19.
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Dave Bottrell 
US Dept. of Energy 
EM-563, Trevion II 
Washington, DC 20585-0002 

William W. (Bill) Bowen 
Westinghouse Hanford Company 
P. 0. Box 1970, MS S6-65 
Richland, WA 99352 

Norm Joyter 
Westinghouse Savannah River 

David N. Bray 
Sandia National Laboratories 
P. 0. Box 5800 
Albuquerque, NM 87185-1367 

Mark C. Brooks 
EG&G Rocky Flats 
P. 0. Box 464, Bldg. 080 
Golden, CO 80402 

Kathy Burnham 
TMNEberline 
7021 Pan American Hwy.  
Albuquerque, NM 87109 

Richard J. Burtnett 
Engineering-Science Inc.  
710 S. Illinois Ave. Suite F-103 
Oak Ridge, TN 37830 

David M. Carden 
US Dept. of Energy 
Oak Ridge Operations 
P. 0. Box 2001 
Oak Ridge, TN 37830-8541 

Charles Carter 
Lockheed Analytical 

Mike Carter 
US Dept. of Energy 
EM-263 
Washington, DC 20585-0002

Mark Castagneri 
NFT, Inc.  
165 South Union Blvd., #700 
Lakewood, CO 80228 

Ben Charleson 
Stone & Webster Engineering Corp.  
P. 0. Box 5200 
Cherry Hill, NJ 08034 

A. Edward Cocoros 
Cocoros & Associates 
2556 Golfside Drive 
Las Vegas, NV 89134 

Billy L. Coleman 
General Atomics 
P. 0. Box 85608 
San Diego, CA 92186 

David G. Collins 
Westinghouse Savannah River Co.  
P. 0. Box 616 (241-120H) 
Aiken, SC 29802 

Robert B. Constable 
US Dept. of Energy 
101 Convention Center Drive 
Las Vegas, NV 89109 

John Cooper 
San Diego Gas & Electric Co.  
P. 0. Box 1831 
San Diego, CA 92112 

Stephen Cowan 
US Dept. of Energy 
Mail Stop EM-30 
Washington, DC 20858 

John L. Croes 
SAIC 
P. 0. Box 2501 
Oak Ridge, TN 37831 

Carroll Croes 
368 Johnson Circle 
Clinton, TN 37716



Rob Cuello 
Battelle 
1529 West Sequim Bay Road 
Sequim, WA 98382 

Howard D. Cummings 
US Dept. of Energy 
2897 East 670 North 
Roberts, ID 83444 

Julie D'Ambrosia 
US Dept. of Energy 
1000 Independence Avenue SW 
MS EM-40.3 
Washington, DC 20585 

Marcia C. Davies 
Army Corps of Engineers 
12565 West Center Road 
Omaha, NE 68144 

Frank E. Denny 
Martin Marietta Energy Systems, Inc.  
P. 0. Box 2003 
Oak Ridge, TN 37831 

Thomas E. Dixon 
US EPA 
401 M Street SW 
Washington, DC 20460 

Merle F. Edgerton 
Kaiser Engineers Hanford Co.  
Rt. 3 Box 3247-C 
Kennewick, WA 99337 

RoseMary Ellersick 
CDM Federal Programs Corp.  
13135 Lee Jackson Memorial Hwy.  
Fairfax, VA 22033 

J. Erich Evered 
FERMCO 
P.O. Box 398704/MS 50 
Cincinnati, OH 45239

Joseph C. Farmer 
Lawrence Livermore National Lab 
P. 0. Box 808, MS L-369 
Livermore, CA 94550 

A. J. Fisher 
Westinghouse Hanford Company 
P. 0. Box 1970, A4-79 
Richland, WA 99352 

Joan Fisk 
Los Alamos National Lab 
P. 0. Box 1663, K-484 
Los Alamos, NM 87545 

Karla Fossoy 
Eastman Kodak 
9952 Eastman Park Drive 
Windsor, CO 80551-1310 

Linda Fowler 
CompuChem Environmental Corp.  
3306 Chapel Hill/Nelson Hwy.  
Research Triangle Park, NC 27709 

John C. Friend 
MACTEC 
2309 Renard Place #103 
Albuquerque, NM 87111 

John R. Gelzer, Jr.  
Ogden Environmental & Energy Services 
1009 Commerce Park Drive #100 
Oak Ridge, TN 37830 

H. K. (Bud) Gibson 
Analytical Technologies, Inc.  
426 Heatherbrook Drive 
Jefferson City, TN 37760 

Patrick L Gibson 
ICF Kaiser International 
P. 0. Box 1844, MS-5310 
Idaho Falls, ID 83415-5310
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Keith V. Gilbert 
Lawrence Livermore National Lab 
P. 0. Box 808, L-621 
Livermore, CA 94551 

Jon M. Gilbert 
Bechtel Group, Inc.  
401 West A Street 
San Diego, CA 92101 

Gloria Glasscox 
Lawrence Livermore National Lab 
P. 0. Box 808, L-579 
Livermore, CA 94550 

C. Douglas Goins 
Martin Marietta Energy Systems 
P. 0. Box 2003 
Oak Ridge, TN 37831-7155 

Norbert W. Goichert 
Argonne National Laboratory 
9700 South Cass Avenue 
Argonne, IL 60439 

Michael L Goodis 
US Dept. of Energy 
1000 Independence Avenue SW 
Washington, DC 20585 

Bonita S. Gorsche 
2960 SE Cypress 
Hillsboro, OR 97123 

Ron W. Gregory 
Clark County Dept of Comprehensive 
Planning 
225 Bridger Avenue, #704 
Las Vegas, NV 89155 

Jerry A. Grissett 
Bechtel National, Inc.  
151 Lafayette 
Oak Ridge, TN 37831

Michael Gubitcse 
J. A. Jones Construction Services 
P. 0. Box 4004 
Golden, CO 80401 

Richard Hand 
Westinghouse Hanford Co.  
P. 0. Box 1970, MS H4-16 
Richland, WA 99352 

Jeffrey Harper 
Turner, Harper & Associates, Inc.  
932 Hungerford Drive #32B 
Rockville, MD 20850 

Terry L. Hatmaker 
Oak Ridge National Lab 

Denise Hawkins 
Oak Ridge Institute for Science and 
Education 
P. 0. Box 117 
Oak Ridge, TN 37831-0117 

Judy Haywood 
State of Arizona 

Doug Hazelwood 
The Earth Technology Corporation 
1420 King Street, Suite 600 
Alexandria, VA 22314 

William T. Heartz 
CH2M Hill 
P. 0. Box 91500 
Bellevue, WA 98009-2050 

Dale Hedges 
Scientific Ecology Group 
P. 0. Box 2530 
Oak Rige, TN 37831 

Marcia Hernandez 
Babcock & Wilcox Idaho 
1580 Sawtelle, MS 0316 
Idaho Falls, ID 83401



Martin Hestmark 
US EPA 

Roy P. Hill 
EG&G Idaho, Inc.  
P. 0. Box 1625 
Idaho Falls, ID 83415 

H. P. (Hank) Himpler 
US Dept. of Energy 
12800 Middlebrook Road, EM-331 
Germantown, MD 20874 

Dean Hoffman 
Westinghouse Savannah River 

Frank C. Hood 
Battelle 
505 King Avenue 
Columbua, OH 43201-2693 

Terrell Home 
Martin Marietta Energy Systems 
P. 0. Box 2003 
Oak Ridge, TN 37830-7606 

Eileen Jacobs 
Lawrence Livermore National Lab 
P. 0. Box 808, MS L-430 
Livermore, CA 94550 

Michael B. Jamcs 
Research Triangle Institute 
1615 M Street NW, Suite 740 
Washington, DC 20036 

Gary Johnson 
US EPA 
MD-75 
Research Triangle Park, NC 27711 

T. Roger Jones 
Martin Marietta Energy Systems 
P. 0. Box 2008 
Oak Ridge, TN 37831-6052

Vera L. Jones 
Ambrosia Chocolate Company 
12500 West Carmen Avenue 
Milwaukee, WI 53225 

Robert J. (Bob) Julian 
Westinghouse Hanford Company 
P. 0. Box 1970, MS S6-65 
Richland, WA 99352 

Hugh Kendrick 
SAIC 
10260 Campus Point Drive, MS A-3 
San Diego, CA 92121 

David E. Kimbrough 
California EPA 
1449 West Temple Street 
Los Angeles, CA 90026-5698 

Jerry L King 
SAIC 
101 Convention Center Drive 
Las Vegas, NV 89109 

Joe R. Kirk 
Battelle 

Thomas M. Koepl 
Martin Marietta Energy Systems, Inc.  
P. 0. Box 2003, MS-7298 
Oak Ridge, TN 37831 

Ronald J. Kuhn 
Westinghouse Savanah River Co.  
Savanah River Site 
Aiken, SC 29808 

Missy Lathrop 
US Dept. of Energy 
1000 Independence Avenue SW 
MS EM-40 
Washington, DC 20585 

I. J. (Jake) Lefman 
SAIC 
20201 Century Blvd, 3rd Floor 
Germantown, MD 20874



- A

Barry Lesnik 
US EPA 

Howard Lilligh 
Bechtel Savannah River 
818 Park Chase Drive 
Evans, GA 30809 

Steven R. Loflin 
Westinghouse Savannah River Company 
Bldg. 773-42A 
Aiken, SC 29808 

Henry Longest II 
US EPA 

R. Steve Luker 
EG&G Rocky Flats 
P. 0. Box 464 
Golden, CO 80402 

Bruce Mabrito 
Southwest Research Institute 
6220 Culebra Road, Bldg. 189 
San Antonio, TX 78228-0510 

Alexander John Mageski, Jr.  
VECTRA Government Services, Inc.  
500 Executive Parkway, 5th Floor 
Sam Ramon, CA 94583 

Mary Manning 
Las Vegas Sun 
800 South Valley View 
Las Vegas, NV 89107 

Martin S. Markowicz 
Performance Development Corp.  
109 Jefferson Avenue 
Oak Ridge, TN 37830 

Donna Martin 
Westinghouse Savannah River 

Beverly P. Mason 
Reynolds Electrical & Engineering 
2501 Wyandotte 
Las Vegas, NV 89102

Robert S. (Bob) McLeod 
Engineering-Science, Inc.  
710 South Illinois Ave., #F-103 
,Oak Ridge, TN 37830 

Raymond A. Mele 
Woodward-Clyde Federal Services 
One Church Street, Suite 700 
Rockville, MD 20850 

Stephen Metta 
Reynolds Electrical & Engineering 
2501 Wyandotte, P.O. Box 98521 
Las Vegas, NV 89193 

James A. Mewhinney 
US Dept. of Energy 
P. 0. Box 3090 
Carlsbad, NM 88221 

Mitzi Miller 
EQM, Inc.  

Glenn Mills 
Golden Associates, Inc.  
4104 148th Avenue NE 
Redmond, WA 98052 

Martha Mitchell 
Roy F. Weston 
2955 Hyder SE 
Albuquerque, NM 87106 

Pauline D. Mix 
Westinghouse Hanford Company 
P. 0. Box 1970 
Richland, WA 99352 

Ivette Montalvo 
US Dept. of Energy 
Oak Ridge Operations 
P. O. Box 2001 
Oak Ridge, TN 37830-8541 

W. L Mooney III 
SAIC 
101 Convention Center Drive 
Las Vegas, NV 89119



Donald R. Neely 
Scientific Ecology Group, Inc.  
1560 Bear Creek Road 
Oak Ridge, TN 37830 

Vladimir Nicolayeff 
General Atomics 
P. 0. Box 85608 
San Diego, CA 92186 

Eric Nyberg 
Battelle NW Labs 
P. 0. Box 999 
Richland, WA 99352 

Tom Orlin 
Martin Marietta Energy Systems 
P. 0. Box 2008 
Oak Ridge, TN 37830 

Will Oviatt 
Babcock & Wilcox Idaho, Inc.  
P. 0. Box 1469 
Idaho Falls, ID 83402 

Joseph A. (Joe) Palausky 
Engineering-Science, Inc.  
710 South Illinois Ave., #F-103 
Oak Ridge, TN 37830 

Bret Peacock 
Bechtel National, Inc.  
151 Lafayette 
Oak Ridge, TN 37831 

James P. Pedalino 
Raytheon Services Nevada 
1551 Hillshire Drive 
Las Vegas, NV 89134

Robert D. Peirce 
RUST Federal Services 
2309 Rendard Place SE, #300 
Albuquerque, NM 87106 

Gherardo Pellegrini 
Italtema 
13494 North 103rd Street 
Scottsdale, AZ 85260 

James R. Peterson 
Westinghouse Savannah River Co.  
P. 0. Box 0616 (320-4M) 
Aiken, SC 29802-0616 

Ronald J. Peterson 
EG&G Idaho, Inc.  
P. 0. Box 1625 
Idaho Falls, ID 83415 

Mary Ann Pierce 
JWK International 
7617 Little River Turnpike 
Annandale, VA 22003 

Douglas W. Pippin 
Los Alamos National Lab 
P. O. Box 1663 
Los Alamos, NM 87545 

Alcide L (AI) Porell 
Martin Marietta Enginering Systems, Inc.  
P. 0. Box 2003 
Oak Ridge, TN 37831-7606 

David L. Postma 
Bechtel Savannah River, Inc.  
Savannah River Plant 
Aiken, SC 29808 

Tex R. Prater 
Bell South Telecommunications 
675 West Peachtree St., Room 31A-49 
Atlanta, GA 30375



F. J. Primozic 
EG&G Rocky Flats, Inc.  
P. 0. Box 464 
Golden, CO 80402-0464 

Cheryl D. Prince 
IT Corporation 
4330 South Valley View Blvd.  
Las Vegas, NV 89103 

Robert L Pullano 
General Engineering Laboratories 
P. 0. Box 30712 
Charleston, SC 29417 

Keith Rademacher 
RUST Geotech 
P. 0. Box 14000 
Grand Junction, CO 81502 

Phil M. Ralphs 
Reynolds Electrical & Engineering 
P.O. Box 98521 
Las Vegas, NV 89193 

Gary L. Randall 
3M Company 
3M Center, Bldg. 230-BS-18 
St. Paul, MN 55144 

Doug Ratcliff 
Bureau of Economic Geology 
University Station, Box X 
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NUREG-1055 Background 

"* In the late 1970s and early 1 980s, the commercial nuclear industry experienced 

quality problems in the design and/or construction of several nuclear power 

plants 
- Marble Hill c 
- Midland 
- South Texas 
- Diablo Canyon 
- Zimmer 

"* As a result of these problems, Congress (P.L. 97-415) required the NuclezIr 

Regulatory Commission to perform a comprehensive study of nuclear po' 0er 

design and construction practices to 

- determine underlying causes of the problems 

-determine why some projects were more successful than others( 

- evaluate various alternative oversight arrangements 

- make recommendations for regulatory and legislative changes
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NUREG-1055 Background Footnote 

"* For the most part, problems with the nuclear power plant construction projects 
became evident to the NRC and Congress as a result of quality deficiencies 
- voids in safety grade concrete 
-- improperly compacted soil 
- tension between crafts and quality personnel 
- design control 
- insufficiently pedigreed welding 

"* As a result, the Congressional guidance in PL 97-415 focused on 
improvements to quality assurance programs 

"* The study found that the underlying causes of the problems that became 
evident to the regulators to go much deeper than the quality program. The 
underlying problems were essentially project management problems.
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NUREG-1055 Approach 

"* The NUREG-1055 study approach incorporated the following elements: 

.- case studies of nuclear power plant design/construction projects 

-- case studies of non-NRC approaches to quality; e.g., NASA, DOE 

- case studies of foreign approaches to regulation of nuclear power; (7 
e.g., France, Japan 

-- reviews of public utility commission (PUC) approaches to nuclear power 

-- pilot programs 

"o The NUREG-1055 project team used the following resources 
- core team with expertise in design, construction, project management, 

quality, systems analysis 
-- blue ribbon advisory panel with relevant nuclear and non-nuclear project 

and quality experience 
--. resident inspectors, regional office and HQ staff and management ( 
-. industry representatives at all levels 

0 

Public briefings on approach and progress for 
-- Advisory Committee on Reactor Safeguards 
-- Nuclear Regulatory Commission

"Wtd4IOA



NUREG-1055 Acceptance 

* The report was sent by the Commission to Congress on schedule.  
Characterized as: 

-- "Pioneering" by one NRC Commissioner 
-- "Landmark" by one ACRS member 

* The report was covered in the national media ( 
-- McNeil Lehrer Report 

-- CBS News 
-- trade publications 

* The ASCQ held a special topical conference on NUREG-1055 
-- keynoted by Dixy Lee Ray 

* DOE hosted a number of lessons learned presentations to DOE staff and 
contractors 

-- Augusta, GA 
-- Hanford, WA 
-- Las Vegas, NV 
-- Columbus, OH 

* NUREG-1 055 significantly influenced DOE's new quality requirement 5700.6C
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NUREG-1055 Lessons - Project Management & 

o The key underlying cause of the quality problems in nuclear design and 

construction was poor project management 

* The study found that in most cases, the quality problems that the regulators 

(NRC) found were manifestations of other, deeper problems that pervaded the 

very fabric of the project. For example, 
-- inadequate records systems 
-- incorrect sequencing of work activities 
-- unavailability of certain tools or materials when needed 

-- inadequate understanding of work scope at outset 

-- contracting practices inappropriate for level of understanding of work scope 

-- insufficiently qualified or experienced project staff 
-- insufficient understanding of regulatory requirements 

* Successful projects had effective project management arrangements ( 
characterized by: 
-- strong project managers 
-- clearly defined project roles & responsibility 

- delegated authority sufficient to meet responsibilities 
-- effective management up and down 
-- effective cost management, planning, and scheduling
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NUREG-1055 Lessons - Qualifications and Experience 

* The key finding was the importance of prior relevant nuclear experience. Prior 
experience was important for all members of the project team 

- owner 
- architect/engineer (A/E) 

-- construction manager (C/M) 
-- constructor (C) (.  

o Some utilities without prior nuclear experience tended to underestimate the 
- complexity of project 

-- stringency of nuclear standards 
-- importance of regulators (NRC, PUC) 

-need to have senior/middle/junior level utility staff with prior nuclear 
experience in key project positions 
number and qualifications of utility staff required to effectively oversee 
project 
need for NE, C/M, constructor, major contractors to have prior nuclear 
experience 

* Because of insufficient prior experience at several project team levels, one 
case was characterized at one point as 
-the blind leading the blind
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NUREG-1055 Lessons - Project Team

0 All nuclear power plant projects 
Stakeholder 
NRC 

PUC 

Public

have certain constituencies to satisfy: 
Objectives 

- ensure the plant is safe and can be 
demonstrated safe, 

- bring plant into rate base at least cost to 
rate payers 

- ensure the plant is needed, is safe, and 
will not cause rate shock

e Intertwined with these objectives, the owner/utility and contractors have their 

own objectives 
Owner/Utility - bring plant on line at minimum cost to

A/E, C/M, Contractor
stockholder 

-- ensure jobs for people and profits for 
company

C ?

C

External Tam
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NUREG-1 055 Lessons - Project Team (Cont'd) 

External Team (Cont'd) 

o The regulators and public will always have their objectives C 

0 The more successful utilities were able to 

understand and factor into their plans/approach the objectives of 

regulators and public 
-- arrange their relationships with their contractors to make their 

objective the common objective (e.g., incentives, win/win) 

(
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"* Stable construction costs 
"* Minimal operating risks 
", Adequate financing 
"* Public support

"* Confidence In the technology 
"* Confidence in regulators and utilities 
"* Economic advantage 
", Liabilities of other fuels proved

"* Healthy utility 
"* Stable construction costs 
"* Minimal operating risks 
"* Minimal political risk

"* Adequate return on investment 
"* Adequate financing 

"* Minimal opposition 
"* Predictable construction costs 

"* Public and political acceptance 

"* Predictable regulation

* Stable licensing 
"* National policy 
"* Public acceptance 
"* Favorable risk/reward

* Confidence In technology 
* Confidence in regulators and utilities 
* Less controversy 
* Economic advantage 
* National policy

"* Confidence in technology 
"* Confidence in utilities 
"* Public support



NUREG-1055 Lessons - Project Team (Cont'd) 

Internal Team 

"* The quality problems of several projects were due in part to the lack of a team 
approach within the utility's immediate and extended project team family 
the utility/owner, AlE, C/M, C 

"o Examples of conflicts, attitudes, or project arrangements not conducive to a 
team approach included: 
-- QC vs crafts 

OQA vs QC 
-- QNQC vs construction 
-- should construction QC report to the construction manager? 
- engineering arrogance: QA/QC does not apply to us 
-construction vs operations: facilitating system turnover ( 
-. construction vs engineering: turf 
.- project manager without sufficient resources begging entrenched turf 

(e.g., construction, engineering) for help



NUREG-1055 Lessons - Project Team (Cont'd) 

Internal Team (Cont'd) 

0 The successful projects solved these problems through 
-- strong project management ( 
-- clearly defined roles and responsibilities 
-- visible, relevant senior management involvement and leadership 
-- communication 

-- restructuring their way of doing business to ensure project success 

-- establishing dedicated project teams with the authority to obtain the 

resources and priorities needed

C
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NUREG-1055 Lessons - Contracting Practices 

e In some projects inappropriate contracting practices were a direct contributor 

to substandard quality. For example: 
-- fixed-price contract 

-- poorly understood scope 
-- inexperienced (in nuclear) civil contractor 
-- insufficient oversight by utility 

-- concrete quality problems 
.- contract provided no incentive for contractor to fix problems 

-- problem covered up 
-- NRC investigation and shutdown 

e In other projects, well thought out contracting practices were contributors to 

project success 
-- fixed-price packages only when scope is well understood ( 

- incentive clauses that reward the contractor for cost savings, schedule 

and quality success, and penalize the contractor for cost overruns, 

schedule slips and unacceptable quality 
-- experienced, knowledgeable utility oversight 
-- continuing senior management involvement by utility and NE, C/M, C

W".4 11



NUREG-1055 Lessons - Senior Management Commitment 

"* The degree of top management involvement in, and commitment to a project 

strongly correlated to the degree of project success 

"* Characteristics of successful senior management commitment include: 

-- visible, proactive commitment to the project by top management 

-- frequent, on-site presence at the project site by top management 

-- direct unfiltered communication between top management and all levels 

of project staff 
-- listening to project staff and timely resolution of bubble up issues 

-- restructuring corporate turf as necessary to support the project 

.- assignment of staff with relevant prior experience to project team 

obtaining them from outside if necessary 
-- assignment of star performers to key roles on project staff, including 

support functions - ES&H,. quality C 
-- assignment of sufficient resources to project, including staff, budgets, 

facilities and materials 
-- frequent interaction on the project between senior management and 

project team members (utility/owner, A/E, C/M, C, regulators)
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NUREG-1055 Lessons - Understanding the Regulators 

"o There was a strong correlation between understanding and accommodating the 

regulators and project success 

"* Examples of insufficient understanding, appreciation, and accommodation of 

regulators included: 
-- not understanding the significant differences in codes and standards for 

nuclear work 
-- not recognizing the power of the NRC to stop work and the significant 

impact of work stoppage on corporate financial health 
-- viewing NRC quality requirements as unnecessary and doing the 

absolute minimum to meet them 
-- plagiarizing another utility's PSAR submittal 
-- not paying serious attention to and correcting deficiencies identified in 

NRC inspections ( 
-- in some cases, developing an antagonistic relationship with the NRC 

"* Successful utilities tended to view NRC requirements as minimum thresholds 

and set their own performance standards higher

Wda842.MS
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NUREG-1055 Lessons - Understanding the Regulators 

(Cont'd) 

* Successful utilities actively worked at establishing and maintaining good 

relationships with NRC at all levels: 
-- licensing project manager 
--- licensing technical staff C 
-- regional inspectors 
-- resident inspector 
-- regional administrator 
-- commissioners 
- ACRS 

C
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NUREG-1055 Lessons - Managing Change 

* There was a strong correlation between a project's ability to adjust to and 
manage change and project success 

* One of the most difficult challenges to a project manager is to successfully C 
manage change 

0 For the nuclear power plant construction projects, change arose from or was 
affected by several sources 

-- normal project change 
-- changing codes and standards 
-- NE inexperience in nuclear work 
-- C/M inexperience in nuclear work: bulldozer mentality 
-- long period of time from project inception to completion ( 
-- events: Browns Ferry fire, Three Mile Island accident

uda.420.1
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NUREG-1055 Lessons - Managing Change (Cont'd) 

* Projects enhance their chances of managing change successfully if they have 

-- experienced, qualified project team 
-- well defined, well understood work scope up front 

-- well defined, documented process for scope change agreed to up front 

-configuration control system rigorously adhered to at all levels of project 

-- completion of the project without significant delays 

C
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NUREG-1055 Lessons - Pr ct Definition 

* There was a strong correlation between the quality of a project's up front 

planning and project definition and project success 

* Projects without sufficient up front planning and scope definition tended to run 

into problems with 
-. correctly sequencing work c 
-- defining complete work packages 
-- having the correct tools and materials available when needed 

-- keeping crafts busy 
-- excessive rework 
-- morale problems/conflicts among crafts, supervision and quality 

-- schedule slips 
-. cost overruns 

* Projects with effective up front planning and scope definition tended to 

-- pay a lot of attention to up front planning ( 
-- have prior relevant nuclear experience or hire it for key project roles 

-- consciously work at and achieve effective relationships with the regulators 

-- have effective contracting practices and effectively manage their contractors 

-- come closer to initial cost and schedule projections 
-- have acceptable quality 

-- obtain license closer to schedule

"*d..MI.1



DOE/EM Project Performance Study 

* DOE Environmental Management Study (Nov 1993) 

to measure current status of EM project systems 

-- provide baseline for measuring improvement 

o Scope.  
project development and execution from project definition to construction 

completion 

* Approach 
compare EM project performance to private industry and other government 

-- quantitative comparisons: cost performance, cost overrun, schedule 

performance, schedule slip 
-- analysis controls for differences in project size, type, technology, etc.  

-- sixty-five EM projects since 1984 compared to 233 other environmental ( 

remediation projects and 951 capital projects 

Source: DOE/EM Project Performance Study, 1993
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EM Study Results 

* DOE EM Project Systems Performance 
DOE costs for equivalent work is significantly higher than industry norms 

DOE's higher costs are a function of high project management costs and 

project system practices 
Cost growth in DOE projects is a result of poor project definition 

* Principal Conclusions 
-- EM project management reactive, not proactive. Team effort diffused 

and fractioned 
-- EM projects have a poor level of project definition 
-- DOE uses inappropriate contracting strategies 
-- EM projects experience regulatory impacts during the construction phase 

-- Cost contingencies for EM projects are not set according to risks 

-- From the viewpoint of project fundamentals, the EM system is predicable 

Private sector experience indicates that the active engagement of 

senior management is the critical factor in the success or failure 
of achieving change and better performance 

Source: DOE/EM Project Performance Study, 1993
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EM Study Conclusions 

* Project Definition 
- Few, if any, standard practices are used for establishing well defined 

projects 
-- Not using the pre-design phase to develop well defined projects 

-- Major design changes and regulatory impacts occur more frequently in 

the later stages of a project's life-cycle, relative to industry or other 

government 
- Cost contingencies are not related to the degree of project risk 

Source: DOE/EM Project Performance Study, 1993 (
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EM Study Conclusions (Cont'd) 

0 Project Management 

-- The system appears to have reactive, not proactive, project management 

-- No complex-wide project management system controlling and tracking 

projects on a comparable basis 
-- No formal process of sharing "lessons learned" across projects and 

installations 
-- Few dedicated project teams. Team members support multiple projects 

at the same time which creates priority conflicts 

EM project teams experience more M&O project manager turnover 

- Project management costs are excessive due, in part, to duplication of 

effort 

Source: DOE/EM Project Performance Study, 1993
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EM Study Conclusions (Cont'd) 

0 Contracting Strategy 

-- Contracting strategy is not aligned with project risks and/or degree of 
project definition. Fixed price contracts are used for poorly defined 
tasks and cost-reimbursable terms are used for better defined tasks C 

- Cost growth is greatest on fixed price tasks and the management of 
change orders is difficult due to decentralized management practices 

-- The use of M&O contractors along with on-site A&E firms has further 
diluted project controls and accountability 

- Project teams have few incentives to ensure well defined projects due 
to cost-reimbursable contract support 

Source: DOE/EM Project Performance Study, 1993
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EM Study Conclusions (Cont'd)

0 Regulatory Impacts

--- One-fourth of EM projects experience significant regulatory impacts 

during the construction or remedial action phase 
-- Nearly all regulatory impacts were a result of a lack of closure on project 

objectives by the project teams with the regulators.  
-- For example, several projects failed to demonstrate the feasibility of a 

remedial approach to state regulators before starting remedial action

C

C

Source: DOE/EM Project Performance Study, 1993
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EM Study Conclusions (Cont'd) , 

0 Cost Contingencies vs Risk 

EM project contingencies (at completion of remedial design) are not set 

on the basis of project definition 
There is no relationship between the contingency included in the estimate 

and the level of project definition at the time of the estimate C 
On projects with good or best levels of project definition, contingency 

estimates range from 0 to 40 percent with no consistent pattern 

-- EM contingencies have not been set by project fundamentals 

-- Underlying this phenomenon is belief that project costs can be reduced by 

reducing contingencies. But 

"• forcing artificially low contingencies can create deleterious project team 

behavior 

"* hidden contingency leads to higher costs ( 

"* realistic contingencies lead to lower costs 

"* realistic low contingencies lead to the lowest cost 

Source: DOE/EM Project Performance Study, 1993
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EM Study Conclusions (Cont'd) 

0 Predictability of System 
-- From the viewpoint of project fundamentals, the EM system is predictable 

-- The EM system is fundamentally sound as proven by its predictability.  

Project outcomes are directly related to known causal factors 
- Cost, schedule and needed contingency are all predicable based on C 

key technical and management characteristics 
-- When EM projects are prepared and executed with best practices, good 

results are achieved 
-- This means that improvements can be readily implemented 

(S 

Source: DOE/EM Project Performance Study, 1993
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EM Study Conclusions (Cont'd) '4,.  

0 Senior Management Commitment 
- Experience from the private sector has shown that the active engagement 

of senior management is the critical factor in the success or failure of 
achieving change and better performance 
Senior management must demonstrate that they are committed to better C 
performance by initiating action and follow-up on a regular basis to 
check results 
Without this commitment, any changes leading to better performance 
will be short-lived 

( 
Source: DOE/EM Project Performance Study, 1993
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EM Study Conclusions (Cont'd) 

0 Focus on the Causal Factors and Implement Steps for Improvements 
Improve project definition prior to the commitment, or authorization 
of funds 
* Is the project ready to go forward? 

- Improve project management by matching project responsibility with (7 
authority. Improve accountability by centralizing management functions 

and avoiding duplication of effort.  
* Who's decision is it? 

-- Improve contracting strategy by aligning incentives with degree of 

project definition 
• In case of mistakes, who's paying the bill? 

Source: DOE/EM Project Performance Study, 1993
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EM Study 
Conclusion

Project 
Mgmt.

Qualification 
& Experience

Project 
Team

NUREG-1055 LESSON LEARNED

Contracting 
Practices

Sr. Mgmt.  
Commitment

Understanding 
Regulators

NUE-15 LESNLERE
Managing 
Change

Project i 
Definition h

Poor level of Green Green Purple 

project definition 

Project 
Management Purple Green Purple Green 

weaknesses 

Inappropriate 
contracting Green Green Purple Green Green 

strategies 

Regulatory impacts Green Purple Green Green 

Cost contingencies Green Green Purple 

vs risk 

Predictability of Purple Purple Purple 

system/improvement

Senior management Green Green Purple

Key: Purple = high correlation Green = lesson helps explain conclusion
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ERWM Initiatives

* Stand Down 
- EM wide two days - January 27-28, 1994 
- involved DOE and contractors 
"- developed issues/recommendations for improvements 

o Example Issues 
- regulatory interaction 
- DOE orders 
- roles, responsibilities and authorities 
- project front end loading 
- project teams 
- project execution/management 
- contracting 
- project management tools

* ORO Pilot Projects 
- like private industry 
- incentive/awards based on performance 
- project team concept 
- strong project manager 
- up front project definition 
- change control
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