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The following report describes the design, executionand outcome of the
Benchmarkingfor Cost Improvementinitiative. I am gratified not only
by the excellent insights and actionscontained in the final report but
also the manner in which the initiativewas conducted. The unique,
systematic approachused to examine areas for cost improvementstands
out as an exampleof the type of analytical capabilitythe Departmentof
Energy (DOE) and the public can rely on to better understand the real
problems faced by the agency and reach consensus on effective solutions.

Benchmarking,in the broadest sense, is an effectivetool that can be
used to improvethe Office of EnvironmentalRestorationand Waste
Management's (EM) costs and processes. The technique features
diagnostic tests that illuminatethe underlying causes of cost and
process inefficienciesnot just the symptoms. This study is a first,
but significant,step that reinforcesthe fundamentalprocesses of cost
estimating and cost controlwith an ongoing cycle of cost improvement.

Many interestedparties contributedto the benchmarkinginitiative,
providing input that improved both the design and the execution of the
initiative. The enthusiasm clearlymarked by the level of effort and
interest in this study can providethe momentum needed to create the
necessary environmentfor achieving improvement. I intend to create a
centralized coordinatingfunctionwithin EM to act on the actions and
recommendationsin the report and to identify a strategy for monitoring,
measuring, and reportingthe success of these efforts.

I want to thank the DOE personneland interestedparties who worked so
hard on these very difficult issues over a very short period of time.
Our ability to build upon successes and learn from our mistakes is key
to achieving the vision that, by the year 2000, DOE's Environmental
Management Programwill serve as the benchmarkfor all public management
at the Federal level.

Sincerely,

Assistant Secretaryfor En, ental
Restorationand Waste Management
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DISCLAIMER

This report was prepared as an account of work sponsoredby an agency of the United States
Government. Neither the United States Government nor any agency thereof, norany of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi.
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otilerwis©does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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Benchmarking
. _ is "the practice of being

•_..__ humble enough to admit someone
• __._:__ else is better at something, and being wise

_':_;_':_; enough to try to leam how to match
and even surpass them at it."

- The International
Benchmarking
Clearinghouse
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government agency and a private corporationEXECUHVE SUMMARY
to explore both cost and process differences.

The U.S. Department of Energy's (DOE) Office of The benchmarking initiative was conducted on
Environmental Restoration and Waste Manage- an accelerated basis. Of necessity, it considered
ment (EM) conducted the Benchmarking for Cost only a limited set of data that may not be fully
Improvement initiative with three objectives: representative of the diverse and complex condi-

tio__sfound at the many DOE installations. The
Pilot test benchmarking as an EM cost ira- initiative generated preliminary data about cost
provement tool. differences and it found a high degree of conver-

gence on several issues. Based on this conver-
• Identify areas for cost improvement and rec- gence, the report recommends cost improvement

ommend actions to address these areas, strategies and actions. This report describes the
steps taken as part of the benchmarking initiative

• Provide a framework for future cost and discusses the findings and recommended ac-
improvement, tions for achieving cost improvement. The re-

sults and summary recommendations, reported
The benchmarking initiative featured the use of below, are organized by the study objectives.
four principal methods; interested parties con-
tributed during both the design and execution

phases. Objective 1: Pilot tom benchmarklngas an EM

• ProL,ram Classification cost improvement tool.
w - ....

DOE environmental restoration projects and Result: The benchmarking initzarive demonstrated
waste management activities were classified that benchmarking, including mutually beneficial
and analyzed numerically based on a small partnerships with other Federal agenciesand commer-
set of categorical descriptors, cia! organizations and the involvement of interested

parties, can be performed cost-effectively to yield
• Nationwide Cost Impmv(#llnentSu_ey valuable results.

More than 3,300 individuals with experience

or direct interest in the EM Program were Result: Based on experience from the private and
given an opportunity (more than 2,100 re- public sectors, DOE can expect approximately
sponded) to provide opinions on issues and 15-25% savings on selected processes and activities if
approaches that EM should explore to ira- benchmarking is properly implemented and utilized.
prove costs.

• PairedCostComparison Objective 2: Identifyareas for cost improvement
Selected DOE projects/activities of varying and recommendactionsto addressthese areas.
complexity were compared in a pair-wise

fashion to similar processes/activities con- Result: The benchmarking initiative identified several
ducted by both non-DOE Federal government programmatic areas in which DOE can improve costs
agencies and private corporations to deter- by taking action. These areas were confirmed by con-
mine the magnitude of and explain the rea- vergence of findings from the nationwide cost im-
sons for differences in unit costs, provement survey, the paired cost comparison and the

• Component Benc!:unarking component benchmarking elements.

A single high-cost process (the monitoring of Cost Improvement Area 1: Productivity can
hazardous materials tanks) that forms an in- be increased by providing incentives in con-
tegral part of both environmental restoration tracts and improving DOE contracting
projects and wa3te management activities practices.
was compared with similar processes con-
ducted by both a non-DOE Federal

I
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Cost Improvement Area 2: DOE can expect
to decrease environmental restoration and

waste management costs by eliminating un-
necessary requirements and inappropriate
DOE Orders.

Cost Improvement Area 3: Cost and schedule
performance are hampered by lengthy
reviews of documents, delays in approval,
and inefficient organizational structures.

This report acknowledges existing efforts to
address these areas and provides specific
recommendations for focusing those efforts.

Objective 3: Provide a framework for future cost
improvement.

An EM-directed benchmarking program should
operate at two levels. First, the benchmarking
program should address programmatic issues
that offer significant opportunities for system-
wide cost improvement.

Second, the EM program should facilitate cost
improvement efforts in the field and should
serve as a forum for sharing cost improvement
and benchmarking results.

Both DOE staff and interested parties have
stated that "we know what the problems are;
what we need to do is act." By implementing the
recommendations contained in this report and
building on its growing relationships with
benchmarking partners, EM can better control
programmatic costs and more effectively expend
taxpayers' dollars.
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"The process
:._ of searchingout and

....... emulating the best can fuel
_:.;_.,._. the motivation of everyone ",

involved, often producing
breakthrough

results."

Robert C. Camp,
Xerox Corp.



BENCHMARKING FOR COST IMPROVEMENT - FINALREPORT
............................ i I I .... i ii i iiiii ii i i i iF I I i IIIIIIIITrlrll I ]Hill r IIII r, ,=|.l/ i_ " - I 11 " }:i ....... __ "_

Some DOE staff and interested parties have ex-
pressed the view that "we know what the prob-
lems are; what we need to do is act." However,

The United States Department of Energy (DOE) significant actions affecting a complex, long-
established the Office of Environmental Restora- term, multi-billion dollar program must be based
tion and Waste Management (EM) in 1989 to on empirical data. One of the benefits of the
consolidate responsibility for environmental benchmarking initiative was the ability to test
remediation and compliance under one top-level some of the widely held perceptions about EM
management organization. Since then, EM has costs so that efforts to reduce costs are focused

been developing the programs and project man- on real problems most likely to optimize savings.
agement tools necessary to perform its work. In
the natural evolution of such a large and corn- The initiative achieved each of its three main
plex program, attention and effort are shifting objectives:
from the design, development, and implementa-
tion of basic management systems to the issues * Pilot test benchmarking as an EM cost ira-
of programmatic effectiveness and efficiency, in- provement tool.
cluding cost improvement. Toward that end, EM

has begun a number of cost improvement efforts, * Identify areas for cost improvement and rec-
including the Benchmarking for Cost Improve- ommend actions to address these areas.
ment initiative, the subject of this report. The
benchmarking initiative was formulated in May • Provide a framework for future cost
1993 with direction from EM Headquarters to improvement.
complete an initial study by September 7, 1993.

These objectives were achieved using the overall
Initiatives developed by the new Federal admint- benchmarking initiative framework depicted in
stration added definition and shape to the Figure 1.
benchmarking for Cost Improvement initiative.

These include President Clinton's focus on rein- PUBLIC PARTICIPATION
venting government and Vice President Gore's
National Performance Review, an effort to iden..
tify ways to cut costs and improve the quality of The benchmarking initiative benefited from con-
government services, tributions made by interested parties. More than

140 people attended the kickoff meeting in
Impetus for the benchmarking initiative was pro- Washington, D.C. on June 22, 1993, to review the
vided by critical reviews over the last two years proposed scope and objectives of the initiative.
by various government agencies,including: the The meeting focused diverse perspectives on
General Accounting Office; an interagency re- cost issues, including the views of DOE/EM
view team led by the Office of Management and Headquarters and Operations Office managers;
Budget and the U.S. Army Corps of Engineers; DOE/EM contractors; States; Tribal Govern-
DOE's Office of Procurement, Assistance, and ments; the executive and legislative branchesof
Program Management; and DOE's Office of En- the Federal government;_ national and local in-
vironmental Restoration and Waste Manage. terest groups; and other interested parties.
ment. In addition, a preliminary scoping study Basedon suggestionsmade at the kickoff meet-
by the Officeof EnvironmentalRestorationiden- ing, the project's scope and objectives were
tiffed a need to systematicallyexamine areas in pared down to what could be achieved within
which DOE may pay more for environmental the set schedule,which called for a report by
restoration projects than do other agencies or September 7. Interested parties contributed
private companies.

RepresentativesfromtheOfficeofManagementand Budget,EnvironmentalProtectionAgency,Army
CorpsofEngineers,CongressionalBudgetOffice,GeneralAccountingOffice,andCongressionalResearch
Servicewereinattendance,
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comments on the first draft of this report (see 1, Program Classification of EM Activities
Appendix E for a summary of these comments).

Distinct criteria were used to categorize environ-
M [:II I0[)()I ()(;Y mental restoration projectsand waste manage-

ment activities. The program classification
framework focusedon criteria describing waste

l]enc_rktng is recognizedin both the public type, functional activity, project type, project
and private sectorsas a proven tool for achJev- stage,funding distribution, and type of problem.
ing cost improvement. The benchmarking pro- The results of this analysis will serve as a re-
ject team designed and employed a
multi-method benchmarking approach for iden- sourcefor targetingfuture costimprovement op-
ttfying potential areas for cost improvement, portuntties (seeAppendix A).

The scheduleforthestudyisdepictedinFigure 2. NationwideCostImprovementSurvey2.Theselectionofa multi-methodapproachwas

basedon thepremisethatthefinalconvergence The surveyaskedmore than3,300individualsto
of resultsfrom severalstudyelementswould

providean opinionon issuesand approaches
producestrongerresultsthancouldbeachieved thatEM shouldexploretoimprovecosts.Inad-
by any singleapproach.These studyelements ditiontoansweringquestionsaboutcostestirnat-

aredescribedasfollows, ing practices, resources, regulatory
requirements,and programmaticissues,respon-
dentssubmittedwrittencostimprovementsug-
gestions.More than 2,100people responded
resultingin themost comprehensiverecordto......

-- __:: :T: ...... - Ill I....... ill i - : : -- ..... - I I I _ =-- : _J T-- [J . I II II I] ! .... J I ._
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date on factors contributing to DOE costs and 4. Component Benchmarking
potential areas that DOE could pursue in cost

improvement initiatives (see Appendix B). Component benchmarking compares the proc-
esses and associated cost of a very specific task

3. Paired Cost Comparison or function of one organization to a similar proc-
ess of another organization that is recognized as

The paired cost comparison isolated and corn- "best in class"to identify opportunities for proc-
pared the costof similar projectsand activities to ess and cost improvements. The project team
gain an understanding of disparities in cost per- decided to study a singlehigh-costprocesscom-
formance. The paired cost comparison deter- men to both environmental restoration projects
mined and explained differencesbetween DOE and waste management activities. Participants

...... ...... _ -- -- _ ...................................... .......... .... _ ..................... at the benchmarking kickoff
Banohmsrklng Initiative $ohedule meetingidentified selectioncri-

teria and potential components
for benchmarking. Among

l_il--Jun_ i/__i _ _0ulvl _I AUgur.(. other criteria, participants
agreed that the component se-

/_ I lected should be based on
at,, _ available data and relevant to

future EM activities,
I

1. KickotfMeeUng ( The project team ultimately2, FinalConceptualDesignReport j,/_

3. ProgrmmClaeai_ltton I¢'_ _ chose to study the monitoring
4. Natlonwlde SurveyAdrntrtattalton = of hazardous materials tanks
5. PiuredCOltComparisonDataCollection

6. ComponentBenchmarklngDellsCollection t ,_ containing between 1,000 and
7, _._.DatedP=WUp=re 25,000 gallons of liquid, sludge,
8 Draft Report
g. InterestedPartyReviewofReport or slurry waste. The tanks con-
10.FinalReport tained hazardous material, as

deflr,ed by the United States
Environmental Protection

Figure 2 Agency and regulated by
RCRA.

and non-DOE projectsand waste management
activities. Originally, more than 20 projects and Following the selection of this benchmarking
activitieswere to becompared. However, at the component, the project team requestedand col-
benchmarking kickoff meeting, participants rec- lected data on an analogousprocessfrom bench-
omrnended that this list benarrowed to meet the marking partners,and exandned the magnitude
study schedule and provide an opportunity for and sourceof performance disparities (see Ap-
meaningful public involvement. Consequently, pendix D).
projectsand activities were selectedfor compari-
son from the following four categories(one per
category)on thebasisofgradedregulatorycom-

plexity:standardconstruction;underground The results,reportedbelow,areorganizedby the
storagetank removals;ResourceConservation studyobjectives
and RecoveryAcf(RCRA) closures;and theop-
erationofa hazardouswastestoragefacility(see

AppendixC) Objective 1: Pilot teat benchmarklng so an
EM cost Improvement tool.

Result: The benchmarking initiative demonstrated

that benchmarking, including mutually beneficial

3
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partnerships with other Federalagencies and commer- • Partners from the public and private sector
cial organizations and the involvement of interested were identified for both the paired cost corn-
parties, can be performed cost-effectively to yield parison and component benchmarking ele-
valuable results, ments. During the implementation of the

initiative, these partners assisted DOE by pro-
Table 1 illustrates the value-added characteris- viding the necessary data to conduct cost
tics of the multi-method benchmarking initiative, comparison and component benchmarking
The challenge now is to transfer the findings of analyses. Preliminary results not only show
this initiative into actions, opportunities for cost improvement but also

show that, for selected activities, DOE is com-
• The program classification element resulted petitive with these partners. This initiative

in identifying certain high frequency and high demonstrated the willingness of benchmark-
dollar projects and activities within the envi- ing partners to work with DOE in identifying
ronmental restoration and waste manage- opportunities for cost improvement The
merit program. The classification element can paired cost comparison and the component
help future efforts to identify opportunities benchmarking elements are discussed in Ap-
for cost improvement and can support the pendicesC and D respectively.
distribution of lessons learned to similar pro-
jects and activities. A discussion and sum-
mary of results from the program Result: Based on experience from the private and
classification element is presented in Appen- public sectors, DOE can expect approximately
dix A. 15-25% savings on selected processes and activities if

benchmarking is properly implemented and utilized.
• The survey received an enthusiastic response

demonstrating an interest in programmatic In the benchmarking initiative, the results of the
cost improvement from management, Federal paired cost comparison and the component
employees, DOE contractors, and other inter- benchmarking elements confirm that DOE can
ested parties. More than 60% (2,100) of the expect to realize 15-25% savings on selected
surveys were returned and more than 85% of processes and activities. However, the bench-
survey respondents took the time to provide marking project team cautions that realization of
specific suggestions for cost improvement, such savings will only be achieved if benchmark-
Appendix B provides a discussion of the sur- ing is implemented effectively (see discussion be-
vey and summarizes the results, low) and if certain programmatic areas for cost

improvement are addressed expeditiously.

Table I - Value-AddedCharactedsticsof the Multi-MethodBenchmarldngApproach

ProgramClassification Objective Prioritization Wherearemostofthecosts?

Improvement Survey parties

..... mE / -
............ ,, _

Coml:xm_t Be_hrnarking _ve/_ve _.,_ diff_ What best practices can be

adoptedor adaFted?
..........
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Benchmarking is defined by the General Ac- participation increases the quality of the effort
counting Office as "measuring performance and fadlitatesimplementation.
against that of best-in-class installations or com-
panies, determining how the best-in-class To identify and explain cost and process differ-
achieve performance levels, and using the infor- ences between DOE and non-DOE projects and
mation as the basis for strategies and implemen- activities, the paired cost comparison method
ration.''2 Grounded in principles of quality identifies partners (step 3), collects data using
management, benchmarking focuses on improv- appropriate accounting methods (steps 4 and 5),
ing performance through improving processes, and identifies potential performance disparities

(step 6) at the project level. If performed in se-
Table 2 illustrates the standard steps of bench- ties, this method also can determine what should
marking. The program classification element be benchmarked at a more detailed component
categorized program activities and measured level. Finally, component benchmarking pro-
whether most EM costs are included in a se- gresses through the benchmarking steps of Table
lected set of projects, activities, or classes. The 2 (steps 1 through 9) at the component level, re-
nationwide cost improvement survey also fo- suiting in the identification of practices that are
cuses on gaining a baseline understanding by as- likely to contribute to superior performance. For
sessing perceptions about cost improvement and improvement to take place, these practices muse
cost issues. This method taps into the knowl- be adopted or adapted (steps 10 through 12)
edge of both DOE-affiliated and non-DOE inter- through a sound project management / imple-
ested parties to help determine what to mentation framework based on the principles of
benchmark (step 1) and to identify the key per- quality management and benchmarking. Such a
formance variables related to cost (step 2). Their framework is provided in this report.

Table 2 - Standard Steps of Banchmarking

Objective 2: Identify areas for cost improve-
ment and recommend actions to addressi ii!ili!!...!..!. ! iiiiiii

'_iii these areas.
Haming 1._ whattobenchmark

2.Idenfifykeyperformar_variables Result: The benchmarking initiative identi_ed cer-
3.Identify_kinspartners tain programmatic cost areas that DOE can improve4.Detem'dnedatacollectionmethod
5.Collectdata by taking action. These areas were confirmed by con-

vergence of findings from the nationwide cost im-
proveraent survey, the paired cost comparison, and

Analysis 6. Ur_lerst_d performance_sparities the component benchmarking elements.
7. Predictfutureperkn'man_levels

While initiatives are already under way to ad-

Integration 8. Communicatefirdinssandsainacceptance dress these findings, these results should rein-
9. Establishfunceonalsoalsandimplementa- force the importance of these particular cost

ti_plans improvement areas and provide a mechanism
for prioritizing and potentially enhancing exist-
ing cost improvement initiatives (see Appendix F

Action 10.Implementandmc_i_rprogress for a summary of cost improvement initiatives).
II. Measureresultsa_t inbares_dparty

. r_ds
12._ratebemhmarks Cost Impl'ovement Area 1: Productivity can be

increased by providing incentives in contracts
and improving DOE contracting practices.

2 U.S.Congress,GeneralAccountin8 Office,OualityManagement:Surveyof FederalOrganizations.
(GAO/GCD-93-gBR,October1992).

5
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Respondents to the nationwide cost improve- environmental restoration and waste manage-
ment survey identified outdated and ineffective ment personnel in developing these criteria.
contracting practices as the highest potential op-
portunity (out of 26 candidates) to reduce cost * Expand the use of fixed unit price or fixed
growth and/or cost overruns. In addition, con- price contracts when the scope ot work can be
tracting practices ranked as the second most fre- adequately defined.
quent contributor to cost growth and overruns in
the DOE EM programs according to • Examine a variety of costly and rigid con-
respondents, tracting practices, such as the requirement

that Environmental Restoration Management
The paired cost comparison found that certain Contractors absorb existing Management &
types of contracts are more effective in certain Operating contractor staff at their present sal-
circumstances. For example, the initiative found ary and benefit levels.
that competitive bidding enables DOE to achieve
cost competitiveness with its non-DOE Federal * Reduce the layering of contracts.
government and private industry partners. The
cost of constructing a metal pre-_ngineered stor- Cost Improverqent p.rea 2: DOE can expect to
age building and placing a clay cap was 17 per- decrease environmental restoration and waste
cent higher for DOE than private industry and management costs by eliminating unnecessary
30 percent lower than the non-DOE Federal gov- requirements and inappropriate DOE Orders.
eminent partner.

Several survey questions addressed issues relat-
The component benchmarking team found that ing to regulatory standards and requirements
contractors working for other Federal govern- and DOE requirements. Three of the top five ac-
ment partners are encouraged to find opportunt- tivities that respondents felt had a strong poten-
ties for cost improvement in the contracting tial for reducing costs involved DOE
arena. The private industry benchmarking part- requirements and regulatory standards. These
her, when procuring contractor support, uses issues were: changes in DOE Orders, DOE re-
strong incentive programs for improving con- porting requirements, and the required National
tractor performance. As an example, its largest Environmental Policy Act documentation proc-
contractor's performance is measured in the ar- ess. In addition, a strong theme regarding over-
eas of safety, deadlines, cost, and productivity, lapping regulatory requirements and
Bonuses are available each quarter to the con- inappropriate DOE Orders appeared in the nat-
tractor and are distributed to members of self- rative responses.
managed teams and awarded according to crite-
ria that mirror those for the contractor as a The paired cost comparison found that DOE re-
whole. By using such incentives, the industry quirements, in some cases, raise the total cost of
benchmarking partner experienced productivity a project beyond that of non-DOE Federal gov-
increases from 30 to 70 percent, ernment organizations. These requirements per-

tain to functions such as regulatory compliance
RecommendationsforCOStImprovementAreai and projectmanagement. Requirementsrelated

tothesefunctionsalsochangeoftencontributing
• Givea highprioritytotheDOE ContractRe- toincreasedcost.

formTeam initiative.3

The compone_ntbenchmarkingteam was told
Establishtangible,outcome-orientedevalua- thatnew DOE rulesand regulationswere often
tioncriteriaforcostplusaward feecontracts, issuedwithouta fullunderstandingof therela-
The ContractReformTeam shouldwork with tionshipbetweencostsand benefitsassociated

with implementingthe rulesand regulations.

3 Furtherdiscussionof theOfficeof EnvironmentalRestorationandWasteManagement'sapproachto con-
tractingreformis providedintestimonybyAssistant SecretaryCrumblybeforetheHouseScience,Space
and Technology Subcommittee on Energy,July 15, 1993.

6
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One example is the new RADCON manual. It is At the _ndustry site visited, several middle-
believed that implementation of the new manual management layers were removed during the
may o)st five to seven million dollars across the past five years in an effort to improve organiza-
complex, tional performance, as well as to reduce costs. In

addition, decision-making authority has been
Recomraendations for Cost Improvement Area :2 pushed to the lowest level of the organization.

One result of this approach is that all workers
• DOE shouldconvenean ad hoc panelcorn- and allindividualdepartmentsareinvolvedin

posedofDOE-affiliatedand non-DOE inter- theoverallsuccessof thecompany. Forexam-
estedparties,includingregulatorsand DOE ple,ifa workerinone departmentdetectsprob-
personnel,to review overlappingrequire- lemswithanotherdepartment'sequipment,the
ments.The panelshouldreviewallexisting workerismore likelytonotifytheotherdepart-
and proposedDOE Ordersfortheirspecific ment under a system of decentralized
applicabilityto EM and considerboththecost decision-making.
and benefitof requirementsand regulations
beforerevisionand/orissuance. RecommendationsforCostIm.orovementArea.._

• Existinginitiativesfocusingon evaluating * Support existinginitiativesto clarifyroles
DOE Orders requiringNationalEnviron- and responsibilities,and divisionsofauthor-
mentalPolicyAct complianceand National it),betweentheHeadquartersand theOpera-
Enviro1_mentalPolicyAct / Comprehensive tionsorProjectOffices.
EnvironmentalResponse,Compensationa_d
Liability Act integration should receive high Other Cost Improvement Areas:
priority.

While convergence was achieved only in the pre-
Cost Improvement Area 3: Cost and schedule viously mentioned areas, benchmarking results
performance are hampered by lengthy reviews provided additional data suggesting other possi-
of documents, delays in approval, and inefficient ble areas with cost improvement potential. Ap-
organizational structures, pendix B highlights specific recommendations

that were provided by survey respondents to ad-
Strongresponsestoopen-endedquestionsinthe dresstheseand otherissues.The othersignifi-
nationwidecostimprovement survey suggest cant areas for cost improvement thatwere
thatcurrentDOE organizationalstructuresand identifiedduringthebenchmarkinginitiativeare
management practicesleadto inefficientpro- listedbelow.
gram implementation.

• Changes in the scope of projects, either in physical
The component benchmarking team found the size or in cleanup criteria, appearfar too often and
need for a clear definition of the roles and re- are very costly (cited by the survey as the number
sponsibilities of the DOE management structure, one reason (out of 26) for high DOE cost growth
The sites noted a lack of continuity among vari. andor cost overruns).
ous personnel in DOE, as well as in their inter..

pretation of program requirements. In addition, * Indirect costs contribute substantially to overall
DOE's decision.making process dictates the type higher costs for DOE projects (cited by the paired
of environmental requirements and documenta- cost comparison)._
tion, often resulting in lengthy front-end reports.

One environmental restoration project identified * Funding delays cause inefficiencies in program
by the component benchmarking team required implementation, resulting in increasedcosts (cited
more than thirteen separate reports and a by the survey as the fourth highest reason (out of
lengthy review process. 26)for high DOE cost growth and overruns).

An IndirectCost Subteam, which ispart of the DOE Contract Reform Team, currentlyisdeveloping
recommendationsonindirectcostissues.
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* The existing nuclear culture found at DOE contractors must be active leaders and partici-
sites leads to more stringent sa/ety pants in the benchmarking process.
requirements than for non-DOE sites,
resulting in increasedcosts (cited by the paired Several cautionary notes are in order. Bench-
cost comparison), marking is aimed at long term, continuous cost

improvement. Benchmarking is not a budgeting
activity nor is it of high value in an accelerated,

Objective 3: Provide a framework for future short-termcostimprovement program. Further-
oo=t improvement, more, benchmarking is best applied to specific

activities that offer the greatestopportunity for
The third objective of the benchmarking initia- change and improvement. Appendix D de-
rive is to provide a framework for future costim- scribes the processemployed in this study to
provement activities. There are a number of identify candidate activities. In the near term,
ongoing and recently completed Headquarters EM would be better served by targeting a small
and OperationsOfficeactivitiesfocusedon cost number ofactivitiesforbenchmarkingthanby
improvement(sumrnaflesof theseactivitiesas mobilizinga large-scaleeffortto benchmark
wellasotherrelatedEM costimprovementstud- everydimensionof theprogram. Finally,DOE
iesareprovidedinAppendixF).As EM contin- must reciprocateby servingas a partnerfor
uesitscostimprovementefforts,stepsshouldbe otherorganizationsinvolvedinbenchmarking.
takento ensurethatnew initiativesare inte- As thisinitiativedemonstrated,DOE offers

gratedwiththeseongoingactivities, good,and insome casesbest,practicesincertain
areas.

An EM-directedbenchmarkjngprogram should

operateattwo levels.First,thebenchrnarking The EM benchrnarkingprogramshouldhavethe
program should addressprogrammaticissues followingobjectives:
that offer significant opportunities for system-

wide cost improvement. These programmatic • To develop action plans to address the pro-
costimprovement issuesshouldbe prioritized in grammatic recommendations that are out-
terms of their potential for reducing costsand lined in this report. An emphasis should be
the likelihood that a real and permanent change placedon integrating new costimprovement
will be affected. The findings reported in the activitieswith ongoing initiatives.
previoussectionof thisreport embody a number

of theseprogrammatic issues. As the resultsof * To serveas a clearinghousefor costimprove-
the paired cost comparison and component ment and benchmarkingactivities acrossthe
benchmarkingdemonstrate,these programmatic DOE/EM complex. The clearinghouse
issuessurface at all levels of cost and process should provide materials on benchmarking
analyses, techniques, analyze program trends to iden-

tify candidate areas for cost improvement,
Second,the EM program should facilitate cost disseminatethe resultsof cost improvement
improvement efforts in the field and should and benchmarking activities, s and assist EM
serve as a forum for sharing cost improvement programs in identifying benchmarking
and benchmarkingresults.Headquarterscan as- parmers.
sistin identifyingbenchmarklngpartners,con-

sulton benchmarkingmethodsand techniques, * To involveinterestedpartiesinbenchmarking
and coordinatethetransferofcostimprovement activities,asappropriate.
experiencesthroughouttheEM complex.How-

ever,an importantlessonfrom thisinitiativeis • To providean annualreporton benchmark-
thatbenchmarkingmust be conductedand ap- ingactivities.
pliedin the field.Operations Officesand ......_.... .......

s The[ntemationalBenchmarkin8 Clearinghouse,whichisa subdivisionoftheAmericanProductivityand
QualityCenter,providesasimilarsetofservicestomembers.DevelopmentofanEM costimprovement
andbenchmarkingprogramwouldbenefitfromtheexperiencesof thisorganization,

8
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Table3: Propol_ MajorActJvltlu forEM BenohmarldngProgram

l_vdop ActionPlansf_rKeyl'h,ogrammaticCostIssues Fall1990

EstablishHeadquartersClmrinshouses Winm.1993

l_elop PlansforInvolvingInteresbedP_a'ties Win_ 1993

[X,vdopAnnualReportHlghUght_8_arktn8 Activities September1994

A framework for a successfulbenchmarktngpro- Eachinvolvement plan should focus on specific
gram should be designed to facilitate a Head- actions and decisions, employ established in.
quarters role t_at acts as a central-coordinating volvement mechanisms, and enable interested
function and a field role that enablesOperations parties to contribute early and effectively.
Offices to conduct their own benchmarktngac-
tivities, _: Develop aru_ual report highlighting

benchmarkingactivities,
Proposednear-term milestonesfor an EM bench-

marking program are shown in Table 3. Actions At the end of each fiscal year, Headquarters
associatedwith these milestonesare discussedas should develop a report that highlights bench.
follows, marking research,studies,and otheractivities

thathavecontributedtoEM costimprovement
_: Developactionplansforkeyprogram- efforts.
maticcostissues.

Ifproperlyimplemented,the costsforimple-Actionplansshouldbe developedforkey pro-
grammatic areasthatwere identifiedin the mentlngthebenchmarkingprogram willbe far
benchmarking initiative as having significant po- outweighed by the savings incurred through the
tential to improve DOE costs. These areas in. program initiatives. A report that describes the
dude DOE contracting practices; requirements results of the program and documents the out-
and DOE Orders; and lengthy review of docu- comesof the benchmarking activities should be

due in September1994,ments, delays in approval, and inefficient organ-
izational structures,

C()N('[ I t,';I()N

Af.tiI:£L2: Establish clearinghouses in Headquar-

ters line organizations, As noted _.rlier, both DOE staff and interested
parties have stated that "we know what the

Separate clearinghousesshould be established problemsare; what we need to do is act." By tin.
for both the Office of Environmental Restoration plementing the recommendations contained in
and Office of Waste Management, These clear- this report and building on its growing relation-
tnghousesshould act as information resources, ships with benchmarking palmers, EM can bet.
provide materials on benchrnarkingtechniques, ter control programmatic costs and more
assist in analyzing program trends to identify effectively expend taxpayers'dollars,
candidate areas for cost improvement, and dis-
seminateresultsof costimprovement and bench-
marking exercises, All Headquarters
benchmarking activities should be directed to-
ward assistingOperationsOfficesinconducting
theirown site-specificcostimprovement and
benchmarkingactivities.

AgtiltI_:Developplansforinvolvinginterested
partiesinbenchmarkingprogramactivities.

.... , ,,,, , ,
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INTRODUCTION

The program classification exercise yielded a basic frar_ework that categorizes environmental
restoration projects and waste management activities. The results will aid in focusing future
cost improvement efforts. In this section, a basic categorization of environmental restoration
projectsand wastemanagement activitiesbasedon currentscopeand fundingassumptionsis
presented,Inaddition,lessonslearnedabouttheclassificationprocessand recommendations
forfutureactivitiesispresented.

Theprogramclassificationelementyieldedpreliminaryresultsbasedon thefollowingcategori-
zations:

Env_onmental Restoration

• FY94 funding by subproject type (Figure A-I) -- this analysis breaks down preliminary FY94
funding by subproject type. "Subproject" is a term used by the Office of Environmental Res-
toration to describe a level six element in the Environmental Restoration Programmatic
Work Breakdown Structure. All subprojects in the work breakdown structure are grouped
into one of the following six categories: Remedial Actions (RA), Decontamination and De-
commissioning (D&D), Program Management (PM), Long-Term Surveillance and Mainte-
nance (S&M), Landlord (LL), or Treatment/Storage/Disposal (T/S/D).

• Cumulative five year planning estimates by cumulative number of environmental restora-
tion subprojects (Figure A-2) -- this analysis shows cumulative estimated costs for the five
year planning window plotted against the cumulative number of subprojects ordered from
largest dollar to smallest dollar.

• Frequency of problem types associated with remedial action and decontamination and de
commissioning subprojects (Figure A-3) -- this analysis categorizes problem types associated
with subprojects into one of 13 different categories. Many subprojects had multiple problem
types associated with their scope and were categorized accordingly.

• Frequency of remedial action and decontamination and decommissioning project type (Fig-
ure A-4) -- this analysis summarizes the number of projects based on the following break-
down: operable unit, closure, corrective measure unit, decontamination and
decommissioning project, uranium mill tailing project (UMTRA), formerly utilized site
remediation project (FUSRAP), potentially responsible party (PRP) site project, or a support
project.

• Stage of each remedial action and decontamination and decommissioning project (Figure
A-5) -- this analysis summarizes the approximate stage of each remedial action and decon-
tamination and decommissioning project.

A-1



, Frequencyof waste class occurrenceby project(FigureA-6) -- this analysis resulted in a
summary of the frequencyof occurrenceof differentwute types for environmentalrestora-
tion projects.

These variables were selected based on the availability of data and their similarityto variables
used in other classificationstudies including the Office of EnvironmentalRestoration'sTechnol.
ogy Needs Assessment_and the Environmental ProtectionAgency'sCERCLISCharacte_tion
Project,2

WasteManagement

• PreliminaryFY94budget estimates by function0¢igureA-7) -- this analysis breaksdown the
FY94estimateby waste management function including: treatment,storage,disposal, waste
minimization,characterization,packingand transportation,technicll support, and other
support functions.

e Preliminary FY94budget estimates by wast_ type (FigureA-7) -- this analysis shows how
the preliminary FY94budget will be distributedby waste type including: high level waste
(HLW),spent nuclearfuel (SNI¢),transuranicwaste (TRUW),low level waste (LLW),low
level mixed waste (LLMW),hazardous waste (HAZW),and sanitarywaste (SA_).

These categorieswere selected based on availability of data.

The classification element highl/ghts high-cost and high-frequencyareas in the environmental
restorationand waste management programs for cost improvement. The benchmarkin8 pro-
ject team recognizes the constraintsof this classificationeffort,however, imposed by the uncer-
tainties in program costs, funding priorities and program scope. For example,
decontamination and decommissioning activities (D&D) are known to be underrepresentedin
the environmental restorationfigures (FiguresA-I through A-6) since much of the D&D scope
is deferred or remains unknown.

METHODOLOGY

The benchmarklng project team collected information for the classificationtask through DOE
Headquarterspersonnel and by reviewing DOEliteratureand databases. Characterizationwas
conducted at a high level to find common descriptors among activities within each program.
The literatureand databases utilized for the classificationelement include Activity Data Sheets,
site characterizationinformation,a preliminary environmental restoration performancemeas-
urement system, Site-Specific Plans, release site reports, and projectbaselines. Quality assur-
ance and quality control (QA/QC) checks were conducted on data records to ensure accuracy
and consistency of results.

I Officeof EnvironmentalRestorstion,U.S.Departmentof Energy,___hn_o!o_N__Anm_sment,
(DOE/ID/12384-92Vol.2,Ausust1991).
Officeof SolidWaste and EmergencyResponse(OS-230),U.S.l_nvironmentalProtectionASency,
SU[_ERFUNDCE_CLIS_CharacterJzatignProk_ct"Ni_onal_Resu!ts.(EPA/S40/8_I/080,November1991),

4-2



PUBLIC INVOLVEMENT

Interested parties had limited participation in the benchmarkAnginitiative c_ification ele-
ment. The classificationvariables were based primarilyon data availabilityfrom existing WE
documentation. Interestedparty comments were addressed, however, during the review and
comment period. Some sample comments on the preliminarydraftwere:

• "Don't underestimate the opportunities to improve costs in snutU-dollar
activities. For example, while hundreds of environmental restorationprojects
may independently representa small portion of the pro&tam,they collectively
account for 50% of the total program costs. _B may find m_el cost
improvement activities in smaller projectsthatcan subsequently be extended to
larger-dollarprojects."

• "Make it clear that the funding.based profiles reflectcurrentor near-term(five
year) fur,ling projections. If the total program is considered, other activities
(e,g., decontamination and decommissioning) may represent a greater share
than the informationsuggests,"

GENERALREBUL'I"8

General results of the classificationelement include the following:

• Program management and support projects in both the environmental
restoration and waste management programs represent greater than twenty
percentof the program costs for the periods reviewed,

• Buildings, structures, tanks, and disposal areas are the most frequently
encounteredproblem types in the environmental restoration program.

• FY94funding in the Office of EnvironmentalRestorationis focused on remedial
action projects. These projects are predominantly concentrated in the
assessment phase and are for the most part CSRCLA-regulatedoperable units.

• Fifty percent of the environmental restorationprogram'scosts are concentrated
in 7 percentof the subprojects.

• FY94 funding in the Office of Waste Management shows six times as many
dollars allocated for high-level waste management than hazardous waste
management,

• When examined by waste type, current waste nuw.agement activity costs are
concentratedin high-level waste management.

• When examined by function, the majority of waste management activity costs
are concentratedin waste treatment.

•,, -- 1, -- ---_ -.. _- _- _ . ,,,_ , ,,...... ...... . , L .... --T _-- ........ _........... _._ - _....... _ - ,.,, ......... .... _ _ ...... _..............
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DETAILEORESUL13

Environmental Restoration Projects

The figures that follow present the results of the classificationelement analysis. The data
should be consideredpreliminary at this time and sub}cotto change basedon scopechanges
and modified program direction.

EnvlmememelIqoitorationProgrm
FY94 Fundlns

by Summary Subpre_ect1_pe

Remedial_tm e0s_ Remedtlda_on projectsamountforthe la_8ost
expendituresin theprosrem, W'nfl,amslym
predicts this to oonthlu,, DADand Lamdlord

T4k0 | _5 ictiViliii Jureexpected tobecomea moreiJft_C411!
Lsndo_ 41_ eiemontofprosrammatUoexpendimre,Landlord in

thil role rOtOYlOnlytOthole landlordoole that m
8&M o,s_ explldlly identified An_0 prolrammal|_work

breakdownstructure.1_4land_nt oom thatm
dtsu'Jbutodthroujhindil'e41iJoc_nt8m ,xpededto
moreale u aresut of non.lDdDopammonlAl

DAD Ioo% downlttinj,

l_'ellm.tnaryDeU

Plouro A.1

Figure A-1 showsthat more than 20% of environmentalrestorationcostsare program
management-related in FY94. Interested parties noted that the FY94allocation of resources un-
derrepresents the total program requirements for D&D, because in a resource constrained envi-
ronment, D&D activities are often slipped to out years.



Figure A-2 shows the relacionship between total environmental restoration spendin S and the
cumulative number of subprojects. T_ figure indicates that 50% of all environmental restora-
tion costs will be concentrated ii, only 35 subprojects over the next five years, This susgests
thatcowtimprovementinitiativesfocusedon theseprojectscouldresultinlargedollarsavings.

Environmental RestorationProgram
All Individual Remedial Action end DAD Projects

Frequencyit ProblemType

Oral, Buildinll, and strumuris, sinks, iutfem end
_I 4% 4S_.__ i_i_ W O_sli_,imli_ iublurhi_s dispolil unitl, and liquid surfa_

6% iqeo,ond)_ As,ore impoundmentsoe_urwith themoll bequinoy

S.4_ _ within the surf,fit environmental reitoratiou

loops, The bendimerkinll prevail team
developedipealflodeflnitionl for elsiseot the
problemtypei to improvealtqloriiuition,

t6,il_ ___ l|,4q____O,_uae Future analyst! shouldfoe| on dollar
en_s weillhtinll o( theseproblem type,, From

purely i frequenoyperspectivethai
O,S'N,

aitelloriution helps identity lamaist problem

__ type, to support seat improvement,
33.8% Theie

Iroupinie ihmild alsobect'o,0edwith waste
Ik4eurhl_ type end projectItatUS to improveOepow_i

oitelorliition,

I_Ltm_ary Data (mill titian 8 sites and viotnity properties not tncduded)

Figure A.@

FigureA-3shows thefrequencyofproblemtypesu theyoccurintheenvironmentalrestora-
tionprogram. Thesefrequencieshavenotbeen weightedby dollar.Nonetheless,suchan

analysissupportsfuturetargetingofcostimprovemerLinitiativesbasedon problemtype.A
more detailedanalysisalongsimilarlinescouldsupportan improvedtargetingofnew tech.
nologies.
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Environmental leltorlitlon Program
by Individual Prop_ 'i_ypet

sue

In terms of frequency, mostenvironmental
re,t_ution projects focus on operable units (OUs)
rellulated under CRRCL,A, RCRA0 or both, D&D end
RCRA corrective units also occur with e hiih UMTRA/PUBRAP
frequency,

O&O
Ih'elimLnaryData OolTectMIUr_ PRP
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Figure A-4
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FigureA-4suggestsopportunitiesforcostimprovementbasedonregulatoryrequirementsand
proj_ type.The currentenvironmentalrestorationprogramiscomprisedforthemostpartof
CERCLA-bas_ operableunitsand D&D projects.The environmentalrestorationprogram
overallisstillinitsearlystages.As shown inFigureA-5,EM shouldbalancethefocusofnear-
termeffortstoreducecostwithlong-termcostinitiativesaimed ataddressingtheprogram's
lifecyclecost.

Invlronmu_ Itemoratlou Program
byl._v/d_ _ St,m

_nl,dW _n _ _k)n andO,,mmmmm_i__k,,

Pm._m, nt
m_ Pn,-_m, nt ,an,

FigureA-6shows thefrequencyofwastetypeintheenvironmentalrestorationprogram.The
figuresuggeststhathazardous,mixed,and low levelwasteisbeingaddressedthroughmore
thanhalfoftheenvironmentalrestorationprojectsintheBM program.Dollarweightingofthe
wastecategoriesisnecessarypriortomaking any conclusionson costimprovementbasedon
wastetype.

mnvironnm_ Restoration Prouam
Permnt OeeureneeorWas*.eClass by lndiv/dualP_



WasteManagement Activities

The waste management program is o.zrrentlydominated by efforts to treat, store, and dispose
of high level radioactive and transuranic waste. As with environmental restoration,a large
portion (about 25%) of the preliminary estimated FY94 costs will go to program support in.
eluding technical and program management formulation,execution, and evaluation activities.
The funding allocation may change to some degree as the Office of Waste Management be..
comes responsible for a greatly expanded waste stream of radioactive material from Office of
EnvironmentalRestoration remedial action projects. Program support costs also can be ex-
petted to be reduced as DOE and its interested parties converge on a national strategy and
complete the requiredplanning and National EnvironmentalPolicy Act compliance activities.

_ H[III__li_ _ /I!!!IIU_- ____ "'_ __ L__ .... _l -- __ _- -- IlJJJ -- -- __ -- _ ...... H--

Wrote MsrugomontProgram WasteManagomontProgram
FYO4F_ byWsmType
byF.n_t_
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TrHm'4ntn,_ _ _,ap_v
T_N:I_SUlXMXto._

i ie,_, TRUW_t,,_

LLMW11_tm
8torte 11o_ Dilkooeal11)1% LLWlSO_

Ih'el/m/nal'yData -- BaNd on preliminary
FY94budseteattmatm
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FigureA-?

An effort is made in the programclassification to express currently dominant activities within
the waste management program. Figure A-7 is taken from Office of Waste Management's
planningdata forFY94.

CONCLUSION

Theclassification element for the benchmarkinginitiative yielded results related to the distribu-
tion of costs and activity types within the environmental restorationand waste management
programs. Additional efforts to doUar-weightthe categorizationcriteriamay reveal additional
opportunities to improve costs. Currently,,the results can provide preliminaryguidance on ar-
eas to investigate for cost improvement and support the distribution of lessons learned for
similarprojectand activity types.
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INTRODUCTION

One element of the benchmarking initiative was a nationwide cost improvement survey solicit-
ing perceptions on issues that affect the costs of environmental restoration projects and waste
management activities. A copy of the survey is shown in Figure B-1. The overall objective of
the survey was to collect and evaluate the views of a large sample of individuals from various
organizations and backgrounds, ar.d with differing interests in the EM program. The first part
of the survey (Questions 1-7) contained questions relating to work experience and educational
background of the respondents. Part two sought to identify areas that contribute to cost
growth (Question 8) and to evaluate those same cost issues according to their potential for re-
ducing cost growth if DOE implemented a cost improvement initiative directed at each issue
(Question 9). Part three consists of two open-ended questions (Questions 10 and 11) that asked
respondents to identify the single most important action that DOE could implement to reduce
cost growth and to provi'_ie an example of a recently implemented EM action that resulted in.
cost sawngs. The answers to these questions were evaluated to assist EM in better understand-
ing the attitudes of interested parties and in designing future actions directed toward reducing
and/or controlling the costs of environmental restoration and waste management activities.
This appendix summarizes the survey results.

METHODOLOGY

A survey instrument was initially designed by the benchmarking project team and then revised
based upon comments received from interested parties during and immediately following the
benchmarking initiative kickoff meeting. The survey instrument included both closed and
open-ended questions. Likert scales (summated ratings) were employed for the closed-ended
questions to facilitate data analysis. The instrument was limited to four pages to encourage a
larger response.

The survey mailing list was compiled from several sources, including attendees at the Waste
Management '93 Conference, participants at the benchmarking initiative kickoff meeting, and
distribution lists maintained by DOE organizations. The survey was sent to 3,319 potential re-
spondents throughout the United States. An alert letter announcing the survey was sent im-
mediately prior to the survey; follow-up letters were sent after the survey was mailed; and
phone calls were made to potential respondents. Several respondents subsequently made cop-
ies of the survey and sent them to other people in their organization or to other interested par-
ties. Thus far, 2,100 surveys have been returned (a response rate of more than 63%). Of those,
results from 1,849 surveys have been recorded and analyzed.
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PUBLIC INVOLVEMENT

The benchmarking initiative is an example of DOE's effort to seek the participation of inter-
ested parties, both within DOE and external to DOE. This survey incorporated public involve-
ment throughout its design and implementation. On a larger scale, the survey invited more
than 3,300 people to voice their thoughts, concerns, and ideas about how DOE may improve
costs, cost growth, and/or cost ovemms in environmental restoration projects and waste man-
agement activities. More than 2,100 people responded.

RESULTS

DOE-relatedrespondents(DOE Headquarters,OperationsOffices,relatedcontractors,and na-
tionallaboratorypersonnel)comprise82.4%ofthetotalresponses.Of the82.4%,thelargest
singleorgan_ationtypewas OperationsO_iceContractors,comprisingapproximately29% of
totalresponses.The remaining17.6%ofrespondentsrepresenttheEnvironmentalProtection
Agency,DepartmentofDefense,TribalGovernments,otherFederalAgencies,stateorlocal
governmentagencies,privatesector(non-DOEaf_iated),universities,environmentalgroups,
citizengroups,and others.Peoplefroma varietyofrolesweresurveyed.Approximately35%
ofrespondentsidentifiedthemselvesasprojectmanagers;engineersand scientistscomprised
30% ofrespondents.Approximately81% ofrespondentsstatedthattheircurrentwork in-
volvescostsassociatedwithenvironmentalrestorationprojectsorwastemanagement activi-
ties.Thirty-sevenpercentindicatedthatenvironmentalrestorationistheprimaryfocusoftheir
work,22% saidwastemanagement was theirprimaryfocus;and 36% saidbothenvironmental
restorationand wastemanagement were theirprimaryfocuses.Basicdemographicinforma-
tionisprovidedinFigureB-2.

Figure B.2: Demographic Charactsrlstlcs of Survey Respondents
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Questions 8 and 9 addressed 26 cost issues (depicted in Table B-I) within four major categories:
COSTEsrrIMATING,PROGRAMMATIC,RESOURCES,andGULA RY.Respondentswereaskedtoevaluate
various cost issues with respect to their frequency of occurrence in contributing to cost growth
and/or cost overruns (Question 8). A five-point Likert scale was used and coded for analytical

purposes (-Very Often=l, Often=2, Sometimes=3, Rarely=4, Never=S). The mean and standard
deviation from all respondents are shown in Table B-1 and are ordered from the lowest (most
frequent contributor to cost growth) to the highest (least frequent contributor) mean value.

Table B-l: Survey Ranking of luues Contributing to Cost Growth and Overruns

ov.r., ................................ starU
Flank Imme Mean Deviation

- -- IIII .... I ]IIII]IIIIi IIIIHI IIIII i llilI _lfl II IIII I I[l_ll ( IH..... ] ...........

I ChangeinProject/ProsramScope 1,99 0.84

2 _E ContractingPractices 2.09 0.95

3 Delaysin RegulatoryResponse 2,32 0,94

4 Unrealistic Deadlines 2.36 0.95

5 iFundlngDelays 2.36 0.97

6 National EnvironmentalPolicyAct DocumentationProcess 2.39 1.02

7 Unusual OversightRequirements 2.41 1

8 DOEReportingRequirements 2.48 1.02

9 Inadequate Communications&Coordinationbetween Sites&Headquarters 2.49 0.99

10 Unavailabilityof Treatment,Storage,and Disposal facilities 2.49 1.05

11 Changes in RegulatoryStandards& Requirements 2.5 0.9

12 Lackof EstimatingModels 2.52 0.95

13 Changes in DOEOrders 2.61 0.94

14 Increasein IndirectCosts 2.61 0.%

15 inadequate SiteAssessment / Waste Characterization 2.61 0.98

16 InadequateContingencyAllowance 2.66 0.95

17 Increasein DirectCosts 2.7 0.82

18 IneffectiveOversight 2.7 0.98

19 InadequateCommunicationsbetween Sites 2.77 I._

20 Shortageof Qualified Personnel 2.81 0.98

21 Performanceof First-of-a-KindTechnologies 2.93 0.97

22 Inadequate PerformanceTracking/ ManagementSystems 3.02 1.01

23 Other.than-DOEReportingRequirements 3.05 0.91

24 Inadequate PersonnelTraining 3.14 0.9

25 Litigationand/or Liability 3.21 0.99

26 Shortageof Equipment 3.48 0.84
L , ,,, , H,,, , ,, ,, , H m. ,, ,,H, , =H, ,
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Respondents also were asked to evaluate the same cost issues for their potential to reduce cost
growth and/or overruns if DOE were to implement a cost improvement initiative directed at
each issue (Question 9). A four point L.ikert scale was employed and coded (Excellent=l,
Good=2, Fair=3, and Poor=4). Table B-2 summarizes the mean and standard deviation for all
responses. The table is ordered from the lowest (greatest potential for cost improvement) to
the highest (least potential for cost improvement) mean value.

Table B-2: 8urvey Ranking of Issuee with Potential to
Reduoe _st Growth and Overrune

I[ "_ IIIII I IIII1[II____-............ Ill I L_ , ,,, I, ,,,,,, .,,, , , ,, __

Rank Issue Meen .....D_lstlon
-i FI ..... -- I ] - I I !11[!1_ ]l[llll'II )1 I I [llJl fl , ___

I DOE Contractin8 Practices 1,% 0,9

2 ChangesinDOE Orders 2,11 0.97

3 ChangeinProject/ProKramScope 2.15 0,93

4 DOE ReportingRequirements 2.16 0,97

5 NationalEnvironmentalPolicyAct DocumentationProcess 2,17 1,01

6 ChangesinRegulatoryStandards& Requirements 2.17 1,02

7 UnusualOversightRequirements 2.2 1

8 Funding Delays 2.23 0.93

9 Unrealistic Deadlines 2,24 0,92

I0 Inadequate Communications and Coordination between Sites and 2,32 0,95
Headquarters

11 Unavailability of Treatment, Storage, and Disposal facilities 2,33 0,99

12 Delays in Regulatory Response 2.36 I

13 IneffectiveOversight 2.37 0,93

14 InadequateSiteAssessment/WasteCharacterization 2.4 0,91

15 LackofEstimatingModels 2.43 0.92

16 PerformanceofFirst-of.K/ndTechnologies 2.48 0,%

17 InadequateCommunicationsbetweenSites 2,51 0,95

18 IncreaseinIndirectCosts 2.53 0,97

19 InadequateContingencyAllowance 2,54 0.88

20 ShortageofQualifiedPersonnel 2.S4 0,95

21 InadequatePerformanceTracking/ManagementSystems 2,66 0.94

22 InadequatePersonnelTraining 2,71 0,87

23 OtherthanDOE ReportingRequirements 2.75 0.91

24 IncreaseinDirectCosts 2.76 0.84

25 Litigationand/orLiability 2.91 0.91

26- Shor_e ofEquipment 3.01 0,86,1111ii i iiiii iiiiii i ii , ll,|,imllr,,,,ii i -7""._I IIII I III II L . " _. -- I



SinceQuution 9 fo_es on potentialareasforimplementingcostimprovements,a more de-
tailedanalysisoftheresponsestothisquestionwe conducted.Tables13-3,B-4,and B-5dis-
playthemean responsestothetoptencostimprovementactivities(aspresentedinTableK,2),
splitby variousrespondentcharacteristics,Intl_esethreetables,aoneway analysisofvariance
(ANOVA) was conductedtoIdentifytheissuesforwhich therewas a significantdifferencein
responsesby thegroups.Table13-3showsthedifferencesamong theviewsof_E employees,
_E contractors,and otherLnterestedparties.TableB-4displaysthedifferencesbetweenre-
spondentswitha p_ry focuson environmentalrestoration,on wastemanagement,oron
bothissues.TableB-5focuseson thedifferencesamong theviewsofFederalemployeesand
contractorsatHeadquartersand atOperations_flces.Statistically,thereisnosigztb'Icantdif-
ferenceinmean scoresformany oftheissues.Issuesthathavea lessthanonein100chance

(0.01)inhavingthesame means scoresaregray-shadedinthefollowingtables.

Table B.=I: _mparlson of Inuea with Potential to Reduoe Cost Growth end Overruns

........ .... , ....L. _ , ..... _ .................................." _.......!._ .... _ '_'_""'_' '' . _ " ...... . " ' .

I_ One,Way
OVerall IDOl _nVaotom Pllrfleo _A

L I T, I _ I[ II I I [ III I _ II

Issue Rink IMen Rank Idln Rink
..... ----- [__I--Z i_ I I[IIJL I]11 [Ill[ /I II IllII ]

DOEContractingPracticeo I !.96 I 1.99 I 1.94 I 1.84 2.060.13

ChangeinProject/Pro_am 3i 2.15 6 2.2 3 2.13 2 2,05 0,_ 0,58
Scope

4 8 4 z0 0
_rt_ Rnviror,n',m_t Policy S 3,17 3 3,07 P _ 14 __-

ChangesinRegulatory 6 2.17 4 2,15 5 2.17 6 2.2 1.46 0.23
i Standards& Requirements

Unu,u..lOvnsht ? :Z,2 S S td ' 0
_l__tt " ! _ "_.....
FundingDelays 8 2.23 10 2.32 6 2.18 4 2.17 2.590.08

UnrealisticDeadlines 9 2.24 11 2.32 7 2.2 15 2.37 3.380.03

InadequateCommunications/ 10 2.32 12 2.36 10 2.3 9 2.26 3.680.03
CoordinationbetweenSiteand
Headquarters i i n i i ,,.,,,,.,n,,,, ,, ,,,,, ,,,
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Table B4: Comparisonof luuee with Potentialto ReduoeCootGrowthandOverruns
Fooueof Work

Ilnvlromss,n--#j WaNi4e _Wly
_ll _0 _ _ n lm ............ _A - .

h, 'IIIIII I IIIII]lTnlll I I lift I I T]llllllflHII ] - L ] I I [ I[ I I I [1 -- -- I - ]1[ -_

DOEContractingPractices 1 1,% 1 1.69 1 2,02 1 1,92 2,29] 0,1

(:3vmiimtn__ 3 3,tti 3 _ ? • _ |. |,14 __

Changetn Project/Progllm 3 2.1S 7 2.2 2 2.09 2 2.00 3.19 0.04
Scope

NationalRnvimnmentalPolicy 5 2.17 5 2,16 3 2,16 g 2,2S 1,43 0.24
Act DocumentationProcess

Changesin Regulatory 6 2,17 4 2,13 10 2.3 4 2,14 3,77 0,02
Standardsk Requirements

UnusualOversight 7 2.2 6 2.16 8 2,27 ? 2,23 1,(}70.34
Requirements

Fundin8 Delays 8 2,23 8 2,25 S 2.2 5 2.2 0.$3 0,6
UnrealisticDeadlines 9 2,24 9 2.28 4 3.19 8 2,25 0.93 0,41

InadequateCommunications 10 2,32! 13 2,37 6 2,22 10 2,29 2,lid 0,05
and Coordination between

Site,and Hudqua,rt,ere, ........................... .........................................

TableB-8: Coml_rleon of inuea with Potentialto Reclueefeet Growthand Overruns
b uartera Offloe Perlonnsl

Illll II II ___. lllll 11 . _ .I . J _ mill .... L L • II II lilllll _ __

_lonll Oral,Wily
Overall Hel_l_m OfflOim ANOVAI IIII I I .......... ]I]H

mue I_ pJmn Rink _n Prink Mmn I,.l_tloI I IIII III I Ill]ll IIi - / II " ....IBIII IIIII I II

DOE Contractin8 Practices 1 1,96 1 1,96 1 1,96 0 0.97

ChangesinDOE Orders 2 2,11 6 2.2 2 2.07 5,23 0,02

Change!nProject/Pr_ramScope 3 2,15 3 2.11 4 2.17 1,19 0,28

DOE ReportingRequirements 4 2,16 8 2.24 3 2,12 4.13 0.04

NationalEnvironmentalPolicyAct 5 2,17 2 2.1 8 2,2 2.67 0.1
DocumentationProcess

ChangesinRegulatoryStandardsk 6 2,17 4 2.16 5 2.17 0 0.97
Requirements

UnusualOversightRequirements 7 2,2 71 2,23 7 2,18 0,93 0,34

_i.ns_lay, e 2.U I_ _ 2.IS 6.n 0.oi
UnrealisticDeadlines 9 2.24 g 2.3 9 2.21 2.86 0,09

InadequateCommunicationsand 10 2.32 12 2.34 10 2,31 0,37 0.SS
Co0r.dina!ionbetween Sites and Hudquarters ................. .....
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More than1,500res_ndentsprovidedsuggestionsand/orcomments addressingone ormore
actionsthattheyfeel_E couldimplementasmajorcomponentsina costimprovementpro-
gram (_estion10).More thanhalfofthecomments/suggestlonsreceivedwerecategorized
by therespondentsasdealingwithP_(X_MM^TICiSSUes.Althoughnotallsuggestionsand
comments haveb_n thoroughlyevaluatedtodate,severalthemeshaveemergedwithinthe
PK_X;_MMA_nCcategory.Elevenpreliminarythemesarequotedbelow,alongwithselected
comments/suggestionsfromtherespondentsaddressingeachtheme.

1. Chjmses tn the scope of the projects, eh'her In physical size or in cleanup criteria,
appe_ far too often and are very costly. I_ovide clearer soils and objectives.

* Changesinproject/programscopeseemstobea Particularlyw,tlnerableareaof
costgrowth. A program/projectshouldstartwith a welldefined,well
thought-outplanofwhatissupposedtobeaccompliShedand bywhatmeans.

. Takemore timeand do a more thoroughjobscopingtheprojecttoreducethe
number ofchangesinthecontractonceitisinplaceand working.

. Do not imposeany new DOE Ordersor regulationsupon projectsafterthe
projectsareestimated/planned.

• Improvesitecharacterlzation/assessmentresults.More timespenton this
phaseofrestorationwillsavetimeand money inthefutureoftheproject.Itwill
alsoreducethenumber ofscopechanges.

2. Remove resulatory overlap and delays.

• The greatestcostsavingscouldberealizedifDOE (andgovernmentingeneral)
would changeitsinternalrequirements--e.g.,NationalEnvironmentalPolicy
Act forCERCLA sites.

• EliminateNationalEnvironmentalPolicyAct requirementsforRCRA/CERCLA
actionsand developalternativeevaluationdocumentstoaddressenvironmental
impacts.

• Remove overlappingDOE requirements.The EnvironmentalRestoration
program isadequatelyguidedby CERCLA and otherregulations,(i.e.,Clean
AirAct,CleanWater Act,RCRA); thereisno needforanotherlayerofFederal
regulations.

• Allprogrammaticand regulatorygoalsofNationalEnvironmentalPolicyAct
couldbe satisfiedby meetingCERCLA requirements.NationalEnvironmental
PolicyAct causesprojectstobe delayed--nottomentionitwould bea great
savingstoallofDOE.

• DecreasetheNationalEnvironmentalPolicyAct approvaltime;orallowdesign
(preliminaryand final)to be performedin parallelwith the National
EnvironmentalPolicyAct approvalprocess.
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* Eliminate road mapping, _fety Analysim Reports, and National Environmental
Policy Act requirements for Environmental Restoration work. _E needs to
revisitNationalEnvironmentalPolicyAct tomake s_e thatitsinterpretationis
inlinewiththatofotherFederalorgan_tions.Forinstance,when complying
withRCRA, can therebe an exceptionmade so thateachsubprojectdoesnot
requireanEnvironmentalImpactStatementorEnvironmentalAssessment?

* Eliminateexcessive_E requirements.For example,the Environmental
ProtectionAgencyacceptsCERCLA and NationalEnvironmentalPolicyAct as
equivalent,butEM practicerequiresthatbothbedoneinparallel.Thisleadsto
unnecessari, redundantefforts.DOE is itsown worst enemy in the
implementationofEnvironmentalRestorationactivities.

3. Environmental restoration Is not a nuclear activity and should not be regulated as
such. DOE needs more appropriate Orders to deal with thin _ of _'tiviti_

. Stop treating "Environmental Restoration" as a nuclear activityJ Stop
implementing DOE Orders where CERCLA/RCRA rules are in effect.

, Apply DOE Ordersonlyby exception.Unlm subjectisan operatingnuclear
facility,many shouldn'tbeappliedtomostEnvironmentalRestoration/ Waste
Management ,|ctivities.in many casesstateand l_ederalrequirementsare
adequate.

. Exempt rou_.ineEnvironmentalRestorationactivitiesfrom "nuclearfacility"
status.

• ThoroughlyreviewDOE policiesandO_era with respecttowhethertheymake
sensetoapplytorestorationactivities.Forexample,ConductofOperationsis
directed(designedfor)fail-safeoperationofnuclearreactors;notallaspects
m,_kesenseinarestorationsetting.

• Pro_,Je consistent direction from Headquarters that focuses on
environmental/safety risk, as opposed to unrealistic application of nuclear
reactor/nuclear Navy "standards."

4. Have Ioniser budsetin S cycles to match long-term plannin S and the lonE-term nature
of the projects.

• We n_ regular,reliable,predictablefundingbecauseofthelong-termnatureof
most environmentalprojects.Thisdoesnotnecessarilymean more funding.
We justneedconsistentprograms,nota yearlyscramble,and no6-monthdelays
inawards,

• Provide continuous funding for a project from initiation to completion.
Stop-and-gofundingistremendouslywastefuland seemstobea patternwithin
EnvironmentalRestoration.
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. Iffundingcouldbededicatedon a multi-yurbasisforlineitempro}ectsrather
thanannualpartialfunding,itwould be realistictoholdthepro}ect/progrem
management parties(DOE, Government Owned ContractorOperated,
contractor)responsibleandaccountableforbudgetsand schedules.

S. Sere is t_ much Headquarters oversisht. Give the Operations Offices greater
decision.maldn 8 authority, inciudin$ the power to deal with replators and other
project issues.

* Ratherthanmoving toward_E-wide matrixedactivities,move backtoward
pro_ organization.Establish"independent"pro_ withcleargoaisand clear
linesofresponsibilityand authorityin_E. Reduce"oversight"functionsand
"empower"lowerlevelsof _E.

* Reduce theamount of DOE/Headquartersmicrornanagementof Operations
Offices.Respondingto Headquartersrequestsdetersfieldper_nnel from
achievingtheirmissions.The amount ofredundantpaperwork,requests,and
assessmentsoverwhelms fieldstaffsuch thattheycan'tdo theirjobs--this
results in delays. Give Operations Offices more autonomy with minimal
DOE/Headquarters interference. Headquarters should monitor, not manage,
OperationsOffices.

. IRnvlronmentalrestorationand wastemanagement activitiutakeplaceinthe
field,notatHeadquarters;therefore,sufficientauthoritytomake agreements
withtheEnvironmentalProtectionAgencyand thestatesshouldbedelegatedto
DOE'sOperationsOffices,sothattheycanactasequalswiththel_nvironmenta!
ProtectionAgency'sfieldorganizationsand thestateregulators.

6. A unified, lens-term, overall _ miuion would help reduce duplication.

* DOB shouldlookatWasteManagement Programs in a more globalfashion.For
example,thereisonlyone specificationforvitri_edhigh-levelwaste_onns
(borosilicateglass);however,threesites(Hanford,West Valley,and Savannah
River) are currentlyresearching,designing,and developing facilities
independentof each other,resultingin some duplicatedefforts.Some
duplicatedeffortsoccurwiththeglassmelterdesign,glasscanisterdesign,and
canisterweldclosuredesign.Minimizingtheresearchand designeffortswould
greatlyreducecostand/oroverrunswithoutjeopardizinghealthandsafety.

* Establish consistent, sensible guidance/precedence for programmatic issues of
_E facilities, such as: future land use; use of risk assessment; risk assessment
methodology (health and environmental); and allowable limits and cost for unit
risk reduction.

* Changes in scope or indecision by DOE have resulted in the most significant
cost growth. DOE has not solidified its position on the best methods for
treatment, storage, and disposal for most waste forms. This has resulted in
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changu of course in _clstream and no co_on _und to exchange
informationbetweensites. Eachsite followsits own path.

. EstabUsh good cost, schedule, and scope _lines for all activities, both pro_t
and operations,and activelymanage tothesebaselines,includingpullingback
cerry-overfunds.AllofEM couldbe _l/_ usinga systemsengineering
approachtoseehow activitiessupportuch otherand how projectn_s are
dependenton otherprojectswhich may havebeencanceledordelayed.This
approachcouldhelpsetprioritiesamong sitesand stopwastingmoney on
unneededordelayedactivities.

7. Revise contracttn 8 practices. Provide for more competitive contrs.,_dns and use fixed
price rather than cost-plus contracts.

. A highdegreeofdetailedcharacterizationcan beusedtoaccuratelydefinethe
scopeofwork,sothatfixedpricecontractscanbeawarded.

• Commissionthebestoverall"solution"and manage theprojectscarefuliywith
qualifiedpersonnel.Contractingthecheapestsolutionisusual]ythemost
expensiveintheend.When inexperiencedstaffmanage thelow bidder(who is
oftennotwellqualified),theresultisoverruns,delays,and reputedwork.

• Get rid of "cost plus" contracts. Go to fl_ cost. No matter how large or small a
Management & Operating bid is for a project, we have to pay total project cost
even if it is double or triple the bid due to the contractor's error.

• Sitecharacterizationsshould be performedto characterize,not completely
define,existingconditions.Then contractsshouldbe writtento allowfor
progresswhen theunexpectedisfound.

• Setup quanti_bleperformancemeasuresforthecontractingorganizationsand
holdthemaccountable.Thisdoesnotmean mlcro-marulgementormoreFederal
employees. Itdoes mean trueperformancemeasurementsand appropriate
responsetothatperformance.

8. Better communication is needed between DOE and the Environmental Protection

Asency and other resulatory _encies.

• IfDOE couldexpediteapprovalsthroughtheEnvironmentalProtectionAgency,
fieldwork couldproceed.As itisnow,work plansaretakingmore thana year
forapproval,leavingDOE thechoiceofhaltingallwork on thatprojector
proceeding,atrisk,withthefieldwork.Bothoftheseareexpensive.

. Establisha firmpolicyon futurelandusesothatprojectscouldproceedwitha
definitedirection.

• Declarea moratoriumon remedialplanning,pendingestablishmentof national
concentration-basedcleanupcriteriajointlyapprovedby the Environmental



ProtectionAgencyand DOE, and thensetaggressivetimelimitsforcompletion
ofremediationatindividualsites.

• Insist upon and develop a risk-based clean-up and storage/treatment strategy
(asopposedtoa reg_._lation-basedstratew).Improvecommur_Jcationwiththe
EnvironmentalProtectionAgency to remove _latory restrictionsand
Lnnplementana_tive actionclean-upstrategy,therebyreducingthelevelof
effortrequiredfor non-valueadded work and removing hindrancesto
improvementofclean-upand treatment/storagetechnologies.

• Oftentheneed forand extentofproposedworkfarexceedsthatrequiredfor
minimizedrisktoenvironmentalorhuman health.Oftenfartoomuch isdone

orproposed.We must lookatrealisticand achievableriskmanagement and
riskreductionperdollarspentand stopdoingclean-upmerelyforclean-up
sake.We needheavyuseofriskassessment.

9. Standardization across sites is critical Jdon$ with a sh_ of i_ation and
technolosln.

• Providea mechanism for integratingrernediationand waste management
requirements,schedules,and storage/dispoealfacilitiesacrossthecomplex.
Thisintegrationwould eliminateinconsistencies,redundancy,and duplication
ofeffort,and provideforaf_ and cost-effectiveprogram.

• Communications with DOE Headquarters and other sites - DOE should be able
to eliminate double-dip and also other sites need to know what is being done
and has been done elsewhere to assist DOE in getting the most for its money.

, Share technology, instead of each site doing their own thing. The DOB sites all
suffer from the "not invented here" syndrome. This is a big waste of taxpayers'
money because of local pride and parochial attitudes.

• Improved nationwide coordination of needs, activities, policies, and
coordination to better define scopes, streaml/ne planning, and contracting, focus
use of results, and eliminate redundant or unneeded expenditures. (Not a
tracking or estimating program, but a changed culture and management role).

10. More realistic schedules must be established, along with minimizing the
"due.by-Friday" mentality.

• Developwell-definedwork scope;establishschedulesthatarerealistic(taking
intoaccountrealisticamounts of time for regulatoryinteractions,public
involvement,and possiblelitigation);resource-loadthoseschedules;and obtain
contractorsupportusingtheschedules.We now carrytoohighs mortgagewith
toomany contractorspursuingunachievableschedules.

• Develop realistic, as opposed to optimistic, schedules. Obtain a secure banding
profile. The key is to develop a firm technical basis to support design and a
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sound technical design prior to cons_ction. Start-up testing should only
confirm laboratory/pilot-plant studies. Interested parties should be brought on
board at the inception.

• The single most important action DOE could implement would be the
establishment of realistic schedules for major projects. Without these, cost
estimates will never be accurate and ac_i costs will always increase with
delays. SUMMARY -- More planning up front.

11. Establish early pubIlc involvement.

• Involve stakeholders (Environmental Protection Agency, state, and Contractor)
early to pick the best course of action.

• _E management should sit down with all important players (Environmental
Protection Agency, states, Tribes, interest groups, etc.); and all must a_ on a
realistic, long.term approach to attacking individual problen_. Until there is
more general agreement on what should be tried with each particular problem,
the stop-start cycle that begins when unrealistic aKreements and schedules are
put forth will continue. Equally important will be DOE's ability to come up with
good systems to implement the agreed-on approaches.

• Educate or orient the affected public (regulators and leglslatorl too) about the
level of risk involved. Broad education and advertising designed to inform and
placeriskinperspectivehavegreatpotential.

• An emphasisfrom thebeginningofa projecttodeterminewhat thepublic
concernsare and to developanswersto thoseconcernswillresultin a
progressive,more streamlinedrestorationprocess,Regulatoryagencieswillnot
havepublicpressuretodelayapproval;infactpublicsupportmay resultinan
acceleratedapprovalby outsideagencies.

• DOE must develop consensus among stakeholdersas to acceptable
pro_ammatic proceduresthatwillachievea_eed-upon resultsofacceptable
uncertaintieswithinacceptablecosts.Forexample,decide(agree)on a process
fordecidingwhen enoughsitecharacterizationhasbeendone.

• DOE does not createtheregulations.Itmust learnto understandthatthe
regulatoryprocessdriveseverythingand thereforemust developa better
processofworkingwithintheregulationsearlyintheplanningprocess.

Question11sol/citedinputfrom respondentson successfulcostimprovementactivities,Ap.
proximately900respondentsprovidedexamplesofrecentlyimplementedactionsthattheyfeel
couldbe replicatedwithinDOE. Exampleswere receivedfrom bothwithinand outsidethe
DOE complex.Wh/lemost oftheexamplesdealwithgeneral_cx;_.M_,tx_cissues,therealso
wereseveralthataddressedothercategories.Selectedexamplesfromeachcategoryfollow.
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Cost Estimating

* Richland recently implemented a Resource Pricing Module. This is a computer
system which allows Richland to prepare cost estimates at their lowest level
before submitting budgets to DOE-Headquarters. It allows for quick rework
should anyone change the budget scenario. It also provided detail backup to
meet numerous audits. Thus I would suggest DOE implement a detail system
like this and then make a minimum of changes to it.

* Cost estimating handbook developed at Idaho National Engineering Laboratory
is exemplary.

* Idaho cost estimating team development of an environmental restoration
specific cost estimating process that includes a system for collection of actual
costs.

* Office of Waste Management Cost and Schedule Engineering Long-Range Plan.

Prosrammatic

• Use of Monte Carlo techniques in decision analysis of site-cleanup options at a
Superfund site: Criterion of probability of exceeding requirements compared to
cost led to acceptance by all parties of a lower cost option.

• Implementation of the Total Quality Management process at McClellan Air
Force Base in California.

• Allowance to dispose of Low Level Radioactive Waste at a commercial facility.
(Envirocare of Utah, waste from the Formerly Utilized Sites Remedial Action
Program.)

• Look outside DOE. Hughes Missile Systems Co. adapted a Department of
Defense Risk Management framework to successfully identify and control risks
on a major multi-installation reconfiguration and transition.

• Recent consolidation of Environmental Restoration & Waste Management at all
Oak Ridge facilities (into one central division) will result in a more streamlined
organization and will reduce redundant services and overhead costs.

• The solid waste information tracking system was developed and implemented
at Hanford. This system is now being transferred to over 10 other DOE sites
saving them the development cost. This is over $1 to 2 million per site.

• A reduction of the number of wells sampled at Lawrence Livermore National
Laboratory (Environmental Restoration Division) was implemented by the use
of a sampling algorithm, which examined the data and determined the sampling
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frequency. This saved the Environmental Restoration Division at least a half
million dollars per year.

• The Technology Information Exchange Workshop brings Environmental
Restoration workers (not managers) together to share technology successes and
failures. At the last workshop participants identified areas of cost saving:
Hanford saved at least $10,000 in travel costs by conducting a site survey for
Environmental Impact Statement at the workshop; Nevada Test Site estimated
saving $1.5 million from learning about a new monitoring well technology. And
an estimated $150,000 in development costs will be saved by examining an
existing HAZWRAD database.

• Series of tech application tours and workshops were utilized to bring all
interested parties together to discuss and formulate plans to expedite activities
involving remediation at a Department of Defense site under an Environmental
Protection Agency RCRA Corrective Action Plan. This was facilitated and
managed by a DOE Program Manager at a National Laboratory. The result was
implementation of a corrective measure using new practices developed by DOE
and others at least 2 years ahead of schedule with a cost saving of about
$1,000,000.

• Performing the National Environmental Policy Act & CERCLA documentation
review & approval cycle simultaneously with careful coordination among all
interested parties appears to have expedited the process. This strategy is not
widely uaed. The streamlined approach for environmental restoration (SAFER)
includes this concept.

• I recently did a partial in-house design for a ground water pump and treatment
system. This allowed me to write a scope of work to put out to contract that
contained enough information that "off the shelf" components could be utilized.
I also sent it out to contractors that typically were used as subcontractors by our
bloated prime contractors. We realized savings of over 60%!

• McClellan Air Force Base, the Air Force, Environmental Protection Agency, and
state used a team approach to develop cleanup standards prior to beginning the
work. It's been a notable success.

• Brookhaven National Laboratory's Office of Environmental Restoration issues
fixed price contracts for all work. It seems to reduce costs for us, so why not try
it complex-wide.

• Formerly Utilized Sites Remedial Action Program requested a
DOE-Headquarters exemption from being classified as a "Nuclear Facility." This
will remove the nuclear reactor or high-level radioactive requirements from a
program solely involved in low-level RAD environmental restoration.

• Use of a commercially available, portable decontamination facility that uses
carbon dioxide. The unit leased for 3 months, during which time the facility was
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able to decontaminate a great deal of tools and equipment that was destined for
a Low-Level Waste burial box.

• $25K in additional sampling led to better defined cleanup boundaries of a site at
Kansas City, for a savings of $2 million in excavation and disposal costs.

* Risk reduction (benefit) cost analysis on fire suppression for polychlorinated
biphenyls (PCB) storage. The analysis resulted in cancellation of the project and
$7 million savings.

Resources

• Use of sonic drilling and/or cone penetrometer. Demonstrated at Hanford
successfully and available under contract via industry.

• Utilization of backhoes, rather than drilling, for near surface soft sampling; less
than or equal to 30 ft depth.

• Westinghouse Hanford Company has put into operation a new mobile
automated radiological survey unit. This unit can survey at speeds greater than
100 times previously used with sensitivities far greater than previously used.
Estimated cost savings for next year- $1.8 M.

• In the first use of its type, in situ, slurry-phase bioremediation has been
successful in cleaning up a hazardous-waste lagoon at the French Superfund site
in Texas. Initial cleanup plans called for incineration, but the 90 potentially
responsible parties banded together to form the French Limited Task Group and
reached an agreement with the Environmental Protection Agency to allow
bioremediation, following successful bench-scale and pilot studies. Incineration
was estimated to cost $75 million-S125 million, compared with about $45 million
for bioremediation.

• Used ground water flow & transport models to reduce pump & treat cleanup
time from >100 years to less than 50 years.

• A new laundry was built at Hanford under privatization. Private costs to build
were $4 million against $20+ million for DOE to build the same thing.

• Application of patented technology for separating radioactive contamination
from soil there by reducing amount of soils to be stored at disposal sites.
Significant reduction in storage costs.

Regulatory

• Obtained regulatory concurrence for a process to identify unnecessary
monitoring wells, and eliminate them from the monitoring program. For FY93
at the Rocky Flats Plant, this was a 116 well cutback with about $2M in savings.
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* Texas Bureau of Radiation Control was able to promulgate a "Below Regulatory
Concern" low-level radioactive waste limit. This has saved institutional waste

generators hundreds of thousands of dollars.

• Public review of RCRA driven corrective action to a burial ground at our site
brought out the fact that the cost ($140 M) to benefit (negligible) considerations
should have stopped any further action towards remediation. The site cost
savings: approx. $80 M.

SUMMARY OF RESPONSES

The nationwide cost improvement survey used two types of questions to gain info_tion on
cost improvement issues and recommended actions. The first type of questions asked respon-
dents to rate cost issues on how often they contribute to cost growth and/or overruns and the
potential for a DOE initiative targeted at each cost issue to improve costs. The second type of
question was open-ended. The questions queried respondents about the single most important
cost improvement action DOE could implement and about recently implemented environ-
mental restoration and/or waste management programs that resulted in cost savings that
could be replicated within DOE.

Responses to both types of questions were reviewed and separated into six broad areas. Sum-
maries of the responses in all six areas are provided below, with a discussion of specific actions
suggested by the respondents that DOE could take to reduce cost growth and/or overruns.

1. Changes in the scope of the projects, either in physical size or in cleanup criteria,
occur far too often and are very costly. Provide clearer goals and objectives.

The respondents strongly emphasized that scope changes are a frequent contributor to
cost growth and/or overruns. Furthermore, they believe that an initiative directed to-
ward minimizing changes in scope would have a very strong potential for stabilizing
costs. Respondents also feel (as do the benchmarking initiative team members) that
more firmly established scopes of work are highly correlated with other cost issues
identified in the survey. For example, stable scopes of work are correlated with im-
proved contracting practices, which also happens to be the second most frequently cited
issue causing cost growth and/or overruns. As stated by one respondent, "a high de-
gree of detailed characterization can be used to accurately define the scope of work so
that fixed price contracts can be awarded." Other respondents noted the relationships
between a stable scope of work, a fixed regulatory environment, and fixed EM pro-
grammatic objectives.

Survey respondents indicated that an initiative directed at minimizing changes in scope
would have a strong potential for reducing cost growth and/or overruns. As noted
above however, respondents also pointed out the strong cause-and-effect relationships
between changes in scope and other, more specific cost issues. Therefore, any initiative
directed toward one must also address the other.
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Due to the strong reciprocal relationships among scope of work and other identified
cost issues, the benchmarking initiative team recommends that the scope.of work issue
be addressed by remaining more specific, well-defined, and focused on specific cost is-
sues, and then integrating the benefits from the specific issues into the establishment of
more stable scopes of work.

2. Outdated and ineffective DOE contractin 8 practices lead to Increased cost.

Respondents to the nationwide cost improvement survey identified DOE contracting
practices as having the greatest potential for achieving reductions in cost growth or
overruns. The standard deviation which is a measure of the dispersion of the responses
around the mean, was the lowest for all 26 issues.

DOE should revise its cor tracting practices to provide for more competitive contract_ng
using fixed price rather than cost-plus contracts. Increased efforts to ensure a high de-
gree of detailed characterization can be used to accurately define the scope of work,
thus allowing fixed price contracts to be awarded. Brooldmven National Laboratory's
Office of Environmental Restoration uses fixed price contracts for all types of work and
has succeeded in reducing its costs.

3. More realistic schedules must be established, along with minimizing the
"due-by-Friday" mentality.

Respondents identified unrealistic deadlines as the fourth highest-ranking cost issue
contributing to cost growth and/or overruns.

DOE shouldwork more closelywithcontractorsand OperationsOfficeswhen agreeing
upon schedulesforcompletion.Appropriateplanningshouldtakeintoaccountrealistic
amountsoftimeforregulatoryinteractions,publicinvolvement,arzipossiblelitigation,
and todetermineresourceavailability.Realisticscheduleswillminimizecostoverruns
resultingfromovertimecostsand redundantactivitiesdue topoorplanning.

4. Have multi-year funding cycles match long-term planning and the long-term nature
of the projects.

Respondentsidentifiedfundingdelaysasthefifthhighestrankingcostissuecontribut-
ingtocostgrowthand/oroverruns.

DOE must establishfundingcyclesthatareregular,reliable,and predictable,tomatch
thelong-termnatureofmostenvironmentalprojects.Thisdoesnotnecessarilymean
more funding.Fundingshouldbe consistentwithprogramsize,withoutmonthlyde-
laysand yearlyscrambles.DOE shouldprovidecontinuousfundingfora projectfrom
initiationtocompletion.Intermittentfundingistremendouslywastefuland a contribu-
tortocostoverruns.Dedicatedmulti-yearfundingforlineitemprojects,ratherthan
annualpartialfunding,would make itpossibletoholdtheproject/programmanage
ment parties(i.e.,DOE, GovernmentOwned ContractorOperated,contractors)respon-
sibleand accountableforbudgetsand schedules.Thiswould encouragemanagement
tofocuson thebottomline.
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S. Chan$in 8, overlappin 8, conflicting, and inappropriateDOErequirementsand other
regulatory standards contribute to DOE program cost increases.

Several survey questions addressed issues relating to the relationships between other
Federal/state regulatory standards, and requirements and DOE requirements. Three of
the top five potential areas for cost improvement identified requirements and regula-
tions, including: changes in DOE Orders, _E reporting requirements, and National
Environmental Policy Act documentation process. In addition, overlapping regulatory
requirements and inappropriate DOE Orders were particularly prominent themes
among the comments provided by respondents.

One recurring theme was that DOE stop treating environmental restoration as a nuclear
activity. Many DOE Orders should not be applied to more environmental restoration
and waste management activities. In many cases state and Federal requirements (i.e.,
CERCLA/RCRA) are in effect, therefore duplicating the reporting requirements. A
thorough review of _E policies and Orders should be taken to determine whether
they are appropriate in a restoration context. Not all Orders apply to restoration activi-
ties; for example, the Conduct of Operations is directed at the fail-safe operation of nu-
clear reactors. The Department of the Navy and the Department of the Army do not
require conformance to National Environmental Policy Act for their CERCLA activities.
If DOE were to adopt this policy, savings would be in the millions of dollars per year.

DOE should review DOE, state, and Federal regulations to identify and eliminate over-
lapping and redundant requirements. The environmental restoration program is ade-
quately guided by CERCLA and other regulations (e.g., Clean Air Act, Clean Water
Act, RCRA), eliminating the need for additional Federal regulations. For example, the
Environmental Protection Agency accepts CERCLA and National Environmental Policy
Act as equivalents but EM practice requires that both be performed in parallel. This
leads to redundant efforts. All programmatic and regulatory goals of National Environ-
mental Policy Act could be satisfied by meeting CERCLA requirements. One project
waited approximately 1.5 years for a National Environmental Policy Act categorical ex-
clusion decision. As a result, the escalation rates in the cost estimate were improperly
applied and the delay led to a project cost overrun. In a recent project, approval was
given to begin project design while awaiting Environmental Protection Agency ap-
proval. The project remained on schedule, with a more efficient use of funding as a
result.

6. Current organizational structures and management practices lead to Inefficient
program implementation.

Severalspecificquestionsaddressingmanagement practicesand resourceswereasked
inthenationwidecostimprovementsurvey.None ofthesespecificcostissueswere
thoughttocontributeasmuch tocostgrowthand/oroverrunsasthecostissueinthe
otherfindingareas.However,therewas a verystrongthemerelatingtoorganizational
structureand management practicesinthecommentsfromtherespondents.
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In order to eliminate duplication of effort, DOE must clearly define the roles and re-
sponsibUities of the Operations Offices and Headquarters Offices and determine the
overall mission of EM. Recent consolidations into one division of environmental resto-

ration and waste management activities at all Oak Ridge facilities has resulted in a more
streamlined organization, thereby reducing duplicate services and overhead costs.

DOE should encourage increased communication among Headquarters, Operations Of-
rices, and state and Federal agencies to expedite approvals and eliminate duplicate el-
fore. For example, DOE, Us Alamos National Laboratory and Sandla National
Laboratory, have entered into monthly management meetings with Environmental Pro-
tection Agency and the New Mexico Environmental Department. This has reduced the
number of problems by identifying them up front and has helped expedite the "real"
work. Increased communications between Savannah River and _nford have reduced

cost for Hanford. Increased communication develops close working relationships and
commitments among all levels.

DOE should move away from DOE-wide matrixed activities and toward project organi-
zation. Establish "independent" projects with clear goals and clear lines of responsibil-
ity and authority in DOE. In general, _E should reduce the _I_ Head_rters
oversight functions and empower the Operations Offices. Environmental restoration
and waste management activities take place in the field, not at Headquarters. There-
fore, sufficient authority to make agreements with the l_nvironmental Protection
Agency and the state should be delegated to the Operations Offices so that they can act
as equals with the Environmental Protection Agency's field organizations and the state
regulators.

CONCLUSION

It is recommended that DOE consider developing and implementing cost improvement initia-
tives incorporating the above findings. While such efforts are being planned, evaluation of the
survey responses (as well as the integration of the additional 252 surveys received after the
deadline for this report) will continue to add suggestions for cost improvement initiatives.
Tabulation and further evaluation of the comments and examples provided by the respondents
will also continue in an effort to provide additional guidance, where appropriate for new initia-
rivesorchangesinDOE and EM operatingpractices.
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INTRODUCTION

The purpose of the paired cost comparison was twofold:

I. To demonstrate that the paired cost comparison methodology, as a component of
benchmarking, is an effective technique in identifying and explaining cost differences
and drivers.

2. To identify and explain cost and process differences for environmental restoredon pro-
jects and waste management activities between U.S. Depa_ent of Energy (DOB) and
non-DOE organizations.

Project selection was based on a stratified limited sample. This means that data were gathered
from a small set of contributing organizations and therefore do not represent a statistically
valid sample. As a result, any cost or process differences identified from the paired cost com-
parison are considered preliminary.

METHODOLOGY

ProJeotCatl_orlel

The project categories used in the initiative were identified and agTeed upon during the bench-
markinginitiativekickoffmeeting.The selectionofthespecificprojectcategorieswas based
upon assumed availability of project data, likelihood of comparability (i.e., the project or activ-
ity at DOE must be very similar to the projects or activities outside of DOE to which they will
be compared), and a graded approach regarding the level of regulatory complexity (i.e., the
projects or activities selected must exhibit a broad range of regulatory complexity, from very
low to moderate to very high). The selected project categories were as follows:

• Standard construction

• Underground storage tank system removal
• RCRA Closure

• Operations of a hazardous waste storage facility

The graded approach was adopted due to participant requests that the degree to which per-
formance differences are attributable to the environmental nature of the work be studied. The

project categories selected for the initiative range from no environmental considerations (e.g.,
standard construction) to categories involving a high degree of environmental considerations
(e.g., RCRA closure).
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Projeot 8eleotlon Criteria

Projectselectioncriteriaweredevelopedah_ thebenchmarklnginitiativekickoffmeetingin
ordertohelpthecontributingorganizationsidentify_ndidateprojects.The benchmarking
projectteam determinedthata broadsetofcriteriawould givethecontributingorganizations
theflexibilityneededtoorganizeand presenttheirbest-documentedprojects,whilestilloffer-
ingthestudyteamcandidateprojectsthatcouldbeusedtoconductameaningfulcomparison.

Theselectioncriteriawereidentifiedbyprojectcategoryasfollows:

StandardConstruction

• Eitheranofficebuildingorwarehouse
• Projectcompletedwithinthepastthreetofouryears
• SizeapproximatelyI0,000to50,000squarefeet

Undersround Stortse Tank System Removal

• Petroleumtanks(gasordiesel)
• Projectcompletedwithinthepastthreetofouryears
• Sizeoftank(s)approximately10,000gallons

RCRA Closure (Environmental Restoration Project)

• RCRA Closure(eitherlandfillorpond)
• Projectcompletedwithinthepastthreetofouryears

H_ardous Waste StoraM Facility (Waste Manqffment Operational Activity)

• Operations of a permitted hazardous waste storage facility

These criteria were sent to each organization that expressed an interest in participating in the
study. The project team also followed up with phone calls to answer quesUons and ensure that
potential participants understood the criteria.

Teohnlolll Approaoh

The steps taken to complete the paired cost comparison were as follows:

I. Deve[0p data rec.uirements for the pro!_ arld a_vities l;hatwill be cornoared. Spe-
cific information, such as work element descriptions, direct and indirect cost amounts,
and explanations, were included in the data requirements.

2. _lect proiec_ anO acJ;iviti_ for study. This step included contactingpotential study
participants to discuss the study and the types of projects being offered by the study
participant.



3. Coil_eeL_tefortze.and COllatethedata. The benchn_rking _ojec, tram conductedsite
visits to DOE, comme_al, and non-DOE Fedml Sovemment orsanizationJ to colLect
and d_ thepmje(:tdata. This information was categorizedaM collated. Data were
collectedthrough site vlaits,mailed responses,and other sourcu.

4. ,,emalyzethe res_l_. The benchmark.inS pro_t team coll_ed and _mined coits for
30 pro_. From thoseprojects,11 were Nlected for use in the comparison. The pro.

selectedrepresentthosejudged most comparable,_ on an evaluation of tech-
nical and cost data provided by eachparticipating organization. All of the data were
normalized to adj_._tfor regional differencesin material and installation (labor) costs,
using theCity Cost Indices provided in the Means Cost _ta _k. All costswere e_l-
lated to the firstquarter of 1993using DOE-approvedeecalationrates,

Using work definition documents provided by the contributing orpnizationJ, cost elements
were identified and analyzed. Each contributor collectedcosts acco_ S to a structurethat
varied in organizationand level of detail. The costswere Ip'oupedinto costelements for l_.lr-
posesof the paired cost comparison. Cost or work elementsthat were not comparable acron
all projectswithin a category, such as treatment of contaminated soil retmltinS from under-
Found storagetank removals,were not _ for the paired costcomparison.

Organizationally, costswere analyzed at thesame level. For DOE projects,thecostto the DOE
(i.e. the ManAgement & C)peratinS contractorcost) was compa_ to the cost for thenon-DOE
Federalgovernmentor private entitiesat thesameorganizationallevel.

Data collection,catego_tion, and collationwere performedconcurrentlywith analysi|.

PUBLIC INVOLVEMENT

Interested parties had an important impact on the paired cost comparison, beginning with its
design. The original design included a full review of 24 categories of projects and activities.
During the benchmarking initiative kickoff meeting in Washington, D.C., the participants sug-
8ested that this design was not achievable within the schedule and did not provide them with
an opportunity to participate. As a result, the pawed cost comparison was redesigned to incor-
porate their suggestion, while still meetin S the intent of the original pawed cost comparison
design. The resulting paired cost comparison responds to the suggestions and values ex-
pressed by participants ;,_tthe benchmarking initiative kickoff meeting.

GENERAL REBUL I"8

This initiative showed that comparisons could be made among components of projects per-
formed by different organizations and that groups of cost drivers could be identified and ex-
plained for those differences. Additionally, the paired cost comparison provided data that
experienced personnel could use to identify the cost and process differences of DOIi and non-
DOE organizations. The paired cost comparison methodology also identified cost elements in
which differences did not exist.



The followingresultssupporttheob}ecttveof demonstratingthat the pairedcostcomparison
methodology is an effective technique for Iden_ing and explaining cost differences and
drivers:

• _E standardconstructioncostsvariedby 16.8%when comparedto th_ of
privateindustry.

• The cost. for placingthe claycap po_on for a pond clo.urepro}m were
identifiable and could be compared. Thecomtruction costs among the threecap
construction projects were similar, with the _jor pro}ect cost differences
associated with the level of projectoversight.

• Comparisonof the RCRA.permittedhaza_ous wastestoragefacilitywas the
mostdifficult. Howev_, compamonof perfo_ on the I_,is o! laborcost
wasjudgedfmtble andvalid. The_E costwas_ thanthat o! the non-_E
Federalgovernmentorganization.

The follows resultssupporttheobjectiveof eddr,mlng costandp_,m dffhmmceso! DOE
versusnon-DOEorganization!for envtromental restorationprojectsand wastemanagement
activities:

• DOE and non-DOE Federal government underground storage tank removal
project costs are higher than those in private Industrywhen the colt of meeting
government programmaticrequirementsare added to thecomparison.

• DOE-EM contractingand Management& Operatingcontractorcostcollection
practices,whilemoredetailedthanthoseofotherorganizations,addtothereal
and apparenthigh costof EM project,when comparedto non-DOE
organizations.WithintheDOH-EM proiFam,costsforcommon au_rt
activities to operate DOE sites, such as security, on-site trampomtion, and
general maintenance,are collectedand allocated to the projects. Other
governmentand private industryorpnizations in thesample_ costs for
servicessimilarto thoseof theDOE,butgenerallydo notallocatethesecoststo
pro}ects. As a result, the DOEcost appears higher.

The data collected for this initiative did not include the cost of management personnel other
than those working directly on the project. In the case oi'government projects(both DOEand
non.DOE), this meant excluding the cost of Federal employees with line managementresponsi-
bilities (i.e., including only the cost of contractors). In the cm of private industry projects, this
meant excluding corporate chargesand overhead _iated with similar functions.

The following figures summarize the comparisons made In each of the four project categories
on a unit cost basis. The projectelement, shown in the following figures represent those as-
p_ts of work that were deemed common among the projects,thus forming an "apples to ap-
ples" comparison.
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PlureC.1

The typeofproject,,electedfor_mpart_n waJa wareho_ cons_ctedusinS pre-en_eered
metal buiidinS systems. The comparison ol total cost, constructioncost, _ ensineerins de-
s|gn and inspection, performed on a doilam-per-square-_t _is, showed that _S and psi.
rate industry costs are nurly _I (see Figure C-I). The absence of ensineerin8, dwilw
insp_tion cost for private i_ustry is attributedto Ira,detail in privateindustry cost collection.

unaw
llmeovm

FigureC-2 prwnts e comparison of sirnl¼relements, such u physical tank rmnoval,techntatl
support (e.8., umplinf_/ar_tlysis and projectmm,ssement), and equipment rental. It 0howe
that total DOE cost is comparable with private industry, but lower than the non-DOB Federal
government orpnization. However, this comperi_n ignores costs auoc_ted with prolFam-
rrutticactivities. In the case of DOE,activities such as nutrutsment, traininS, and reportinS are
allocated to the projectand would increase the per-tank cost. A discussion of these differences
is provided laterin this appendix.
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Figure

The secondtypeofprojectcompared(He FlsureC-3)was a pondclosure.The onlycompara-
blecomponentJcommon toallprojectswerethecoatoftheclaycapplacementand associated
TitleIU(impectlonand twtin8)servicu,The findingsherearecomistentwiththosefromthe
firsttwo projecttypecategoriesinthatthed_t coat(unburdenedby programmaticfactonb)of
comtructionwithintheE)C)I_isverycompetitivewiththato_non-DOE Federalgovernment
and private industry orgsnintiom.
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Figure C-4

The costofoperatinga RCRA-permittedhazardouswastestoragefacilityforoneyearalmowas
analyzed.Unitlaborrateswereusedasthecomparablecoatelementbecame therewas too
much variabilityinwastestreamsand sizeand typesoffacilLtiutomake meaningfulcompari-
sonssuchasdollarspertonofwastestored(seeFigureC-4).
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DETAILED REBUL I"8

Thissectionprovidetheanalysisusedinthecomparisons.

_ndard _notruotlon

The benchmarkingprojectteamreviewedcostsforeightconstructedand completedbuildings.
The typeofbuildingsandrelatedcoststhatwerereviewedwere:

• Pre-engineeredone-storymetalbuildings
• Four-story, steel-framed office bu_ings

The pre-engineered metal building was selected for cost comparison. This type of constructed
building was built for both the _I_ and it private company using fixed price contracts. Con-
siderationwas alsogiventothetypeofoperationstobecarriedoutinthepre-engineeredmetal
building.Inordertoeliminatenumerouspossibilitiesforcostvariancesattributabletooperat-
ingfunctions,a storage-typebuildingwas selectedamong themetalbuildings.

Buildingcostswere_lated toJanuary1993,and costswerealsonomuflizedfortheproject's
geographicarea.Datawerenotadjustedforeconomiesofscale.The costswerecompiledup
to,butnotincluding,theowner'scosts(i.e.,no Federalor,inthecaseofaprivateowner,corpo.
rate_nagement costs).

As shown inTableC-I,thesquarefootcostsforthebuildingsselectedwere$4S.13and _2.69.
DOE costswere$7.56persquarefoot(16.8%)greaterthantheprivatecompany'scost.



Table C-1
Pre-Englneemd Metal Building Cost Data

......... _st Category .... DOE ....... Private Industry

.....Year .......... 1987 ..........1991
Area (sq. ft.) 51,440 ........ 12,000

Constructioncost ($ per sq. ft.) $39163 $38.11 .......

n' " iE gineenng,Design, ......... $2100 .......... N/A
& inspection
($ per sq. ft.)

Totaico= ............ s41...... =381il
($ per sq. ft.)

Normalizedand Escalated $50.16 .......... $45.i3 ....
ConstructionCost

($ per sq. ft.)

Normalizedand Escalated ....... $2.53 ...... N/A
Engineering,Design,

& Inspection
($ per sq. ft.)

- ,.......

Normalizedand Escalated $52.69 $45.13
Total Cost

($ per sq. ft.)
- ,, ..... ,,,,,,

Notes "Escalation -- Escalation= (1.009)
(1.032)*(1.032)*(1.023) "Means" weighted
*(1.022)*(1.009) averagefor Material and
= 1.124 Installation= .852
"Means"weighted
averagefor Material
and Installation= .888

., i i.,,ll iHi ll_,m . i -

Underground Storage Tank

As expected,underground storage tank information wasavailable. However, many organiza-
t'ionsmanaged their underground storage tank removals as a program, meaning that costs
were collectedon a functional,not on a per tank, basis. For instance,the costof removing 10
tanks from a particular site was known, but theactualcostof removing art individual tank was
not. Thismeant that theunit costdeveloped for this comparisonwas an ave]age cost.
The benchmarking project team reviewed tasks and costs related to the removal of under-
ground storage tanks. Costs and tasks at approximately 11 sites (about 96 tanks) were re-
viewed. Empty tanks that previously contained petroleum-related products were analyzed.
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Some of the tanks in the DOE and non-DOE Federa! government underground storage tank
program leaked product into the soil to some extent. Soil remediation costs are not included in
the cost analysis, although removal of the contaminated soil is included. This was the general
criteria used to select the type of tank to be used in the analysis.

As shown in Table C-2, the DOE site kept more detailed records of the individual tasks than
the other organizations. Using the scope information provided for the other projects, similar
scope elements were identified and compared. This information is shown in the shaded area of
the table and carried forward to Table C-3, Underground Storage Tank Removal Cost Data.

Costs shown in Table C-3 were escalated to January 1993, and also were normalized for the
project's geographic area. The costs were compiled up to, but not including, the owner's costs
(i.e., no Federal or, in the case of a private owner, corporate management costs).

As shown in Table C-3, the normalized and escalated total cost per tank among the projects
compared is similar. Tables C-2 and C-3 indicate that although individual project tasks are not
specifically itemized for the non-DOE Federal government and private industry projects, simi-
lar tasks and costs appear to be included in the non-DOE Federal government and private in-
dustry cases.

Environmental Restoration Project

The benchmarking project team reviewed technical and cost data for four pond closure pro-i

jects. Because of the wide variations in the as-built conditions of the projects, the benchmark-
ing project team determined that the only feasible and valid comparison was between the cost
of placing a clay cap over each pond. Of the three projects selected for comparison, the cost
element of providing the clay cap was common; the placement volume of clay was similar;
each contract type was fixed price; and the closure was completed over hazardous wastes.

The three caps used in the initiative had a cap depth of 24 inches; and necessary compaction,
construction engineering, and testing were performed while the clay cap was being placed.
The cap placed for the DOE project had a long-haul distance included with the costs of the cap
placement. These haul costs were omitted when compiling the costs in order for the bench-
marking project team to be able to compare similar components and costs among the three
projects.

Table C-4, Clay Cap Placement Cost Data, shows the placement volume of the clay for each cap
and the unit costs associated with the clay placement. Costs shown in Table C-4 are escalated
to January 1993, and are also normalized for the project's geographic area. The costs were com-
piled up to, but not including, the owner's costs (i.e., no Federal or, in the case of a private
owner, corporate management costs). Also, feasibility study costs were not included. As
shown in Table C-4, the total cost (S/cubic yard) for each of the three caps are very similar.
Any normalized and escalated total cost (S/cubic yard) for a cap is within 22% of the average
costs of the three caps. The unit cost for clay cap placement on the DOE project is lower than
the unit price for the same work on the other two projects studied.
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TableC-2
UndergroundStorageTank RemovalDetailedCoat Data

I IIIlllllll I 111111I1± IIIH - I I III III II I I II I III IIIIII Illllll IIIIll II III II II II I I .........

CostCategory DOE Non-DOE Private
Federal Industry

Government

Year 1992 1990 1990

!il i !iiil', iiii',ilii ,iiiiiiiiiiiiiiiiiiii

TankCut-down $109,144

SafetyAnalysisPlan $402
___ ,o,,,, _

HealthandSafetyPlan $507

ProgramManagement $380,466 $421000

Total $1,047,106 $472,511 $8,781

NumberofTanks 49 25 1

% leakers 30% 32% 100%

Notes % leakerswas Non-DOEFederalEquipmentRental/
providedby governmentwas Misc.includes:
DOEand isan a firmfixedprice - SafetyMeetings
assumed contract - Consumables
amount - BackhoeRental

Privatetankremoval
includes:
- PhysicalRemoval
- Excavation
- Backfill

IIII II I. __ 111 -- - Ill II I II .... IIIII IIII I _ -- Illl I II _ II _
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TableC-3
UndergroundStorageTankRemovalCost Data

................................. _... i llllll . iii ... ,iiiii __

Coat Category Non-DOEFederal Private Industry
Government

............ _ - ,...... . ,,, ,,,,,,, ,,,,,,, , ,,,, __ ,, __ ,,,: ,, , L ,,,_ ,,, ___ _

....... Year i-992..... 1990 1990

i!iiiiiiiiiiiiiiii!!!iliiiilliiiiiiiii ii!
_ _

Total $11,359 $17,220 $8,781
($ per tank)

i - Normalized& Escalated $5,554 $i5,226 ......... $101548.....
TankRemoval

($ pertank)

.... ......... , ,...... ,......... _ ,,,,,,, _ ,,,,, ,,,,,,, ,,,,,,,,, _ __

Normalized& Escalated $6,242 $0 $0
TechSupport
($ per tank)

- Normaiized& Escalated =0 ............ $0 ........... $1,459 -
EquipmentRental/

Miscellaneous
($ pertank)

- Normaiized& Escalated $11,795 .....$15,226 ........ $12,007
Total

($ pertank)
....... ,

"Means"weighted "Means"Weighted "Means"Weighted
averagefor averagefor averagefor
Installation= 0.963 Installation= 1.166 Installation,.754

Escalation= Escalation, (1.022)*
(1.022)*(1.009)- (1.009)= 1.031
1.031

_ ' III _ IIII . IIII .... I IIIIII ._ IIII .... IIII __ I .............. IBIII I _
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Table C-4
Clay CapPlacement CoatData

Coat.....................................Category DOE Non-DOE"" Federal"--- Pr'iVateInduetry......... "
Government

....Year ........... 1991 ............... 1990 .................... 1991........ '

PlacementVolume(CY) 34,000 45,000 30,000

-In-Place Cap($/cY) .... $7.ii ............... $7.76 ........ $7'-40

TitleIIIEngineerlng ................ $0.-63 $0.67- ...... $0.41
(inspectionandtesting)
.........(p!cY)................................ ,, .....

TotalCost($/CY) $7.74 $ 8.43 $7.81

...................................Normalizedand $7,25 ................ $10.38 .....$9.11
EscalatedIn-PlaceCap

($/CY)

Normalizedand ................ $0.64 ................ $0.90 $0:50
EscalatedTitle III

Engineering($/CY)

Normaiizedand ..... $7.89' $il.28 $91'62
EscalatedTotalCost

(S/cY)
.......... Notes ....... EscalatiOn,,_ CM cost@ 7%Of Claymaterial............

(1,011)*(1.009),, ¢onstru¢ion,$0.47 provided& shorthaul
1.02 Proctortest,3% of to site.
Halfescalation construction=,$0.20 Escalation,,
factorof 1.022/2- Profitbycontractoris (1.011)*(1.00g),
1.011for1991was includedinin-placecap 1.021
usedbecause costat 15% Halfescalationfactor
scheduledata Claymaterialprovided of 1.022/2,1.011 for
indicatedproject &shorthaultosite. 1991wasused
completioninmiddleEscalation, (1.022)* becauseschedule
of 1991. Means (1.009)= 1.031. dataindicatedproject
weightedaverage Meansweighted (:ompletioninmiddle
forinstallation= averageforInstaJlationof 1991.
1.00.Longhaul = .771 Meansweighted
distance& cost averagefor
eliminatedfrom Installation= .829
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Waste Management Operational A©tlvlty

The benchmarking project team reviewed tasks and costs related to the operations of a hazard-
ous waste (non-radioactive) storage facility. Seven hazardous waste storage operations were
reviewed. Due to varying types of facilities, amounts of wastes handled, types of wastes han-
dled, and functions at each operation site, the review concentrated on the compilation of a
worker's hourly rate. Three facilities were analyzed according to their hourly labor costs, as
shown in Table C-5, Waste Storage Facility Cost Data.

Necessary technical and administrative personnel hourly labor rates were compiled, along with
the storage facility operating personnel's hourly labor rates. Excluded from the comparison
were costs for security, fire protection, capital improvement, and space recharging.

The costs shown in Table C-5 are for the beginning of i993 and have been normalized for the
facility's geographic area. The costs were compiled up to, but not including, the owner's costs
(i.e., no Federal or, in the case of a private owner, corporate management costs).

Asshown inTableC-5,thelaborcost(S/hr.)foreachofthethreefacilitiesaresimilar.Thenor-

realizedcost(S/hr.)fortheoperationshowsmore variancethanthelaborcost.

Table C-5
Waste Storage Faolllty Cost Data

iii, J i i iiiii ........

Cost DOE Non.DOEFederal PrivateIndustry
Category _vemment

.......................................................... __ ,,,,,,,, , r ,,,, ! , ,,,,, i __ ,, ,, ___. •....... ,, ,

Year 1993 1993 1993

LaborCost $31.23 $35.00 $34.86
($/ FIR)

,............... , . :, ,,............ , ,, , , ,,, ,, , , , _ ,,,,,,, ,,, . ,,, .... ____., ,.,,, __ ,, _

NormalizedCost $33.05 $44.19 $30.26
(S/FIR)

......................

averagefor forinstallation,, 0.792 Installation- 1.152
Installation,, 0.945

...... _ . . .,,, _ ,,,,,. __ ___ . ,,,, __ , _.

supervision,overhead,utilities
controller,environment,safety& health
purchasing,salestax
generalmanagement,facilitiesmaintenance
informationsystems,fringesandoverhead

Ratesdo notinclude:

Profitforprivateoperations Sl_tal requirements
IIIIIIII lilllllll II'II II I IIII I I iillili , ililllll I I I lliill -- - IIIIII I
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Faotora that Contribute to Cost Different,as

Up to this point in the paired cost comparison analysis, cost comparisons have been made be-
tween similar elements of work to demonstrate that fair comparisons can be made. This sec-
tion will discuss the differences that can exist between projects and the reasons for those
differences. This is important because comparisons that do not, .condle this data appropri-
ately will result in an incorrect conclusion and result in an unfair comparison.

From the information obtained and used in the paired cost comparison, the study team was
able to isolate comparable cost elements for direct comparison and identify cost elements for
exclusion from the direct comparison. Cost differences can be examined by using some of the
excluded information from the underground storage tank removal compari_n. One of the
costs that was excluded from the direct comparison was the program management cost associ-
ated with the DOE and non-DOE Federal government projects. Table C-6 presents this
information.

Table C-6

Program Management Coat Data
- IIII I IIIIIII ........... HII I!1 , _ _ ,,, _ _

Non.DOEFederai

CostCategory DOE , Government PrivateIndustry
ProgramManagement(PM)COSt_ $380,466 $42,000 notavailable'

PMcostas$ pet tank ........ J $7,765. _ $!,680 , notavailable'_ . _ ,,,,,, _. - --- r,,,,,,,,,,,,, _

NormalizedPMCostas $ pertank..... $8,063 $1,485 notavailable'.... '",', I ,,, ,-J , ,_ ,, ...... _ I J_: _ . ,,,r, j --

Unit costusedinthecomparison $11,795 $i5,226 $12,007

TotalCostinclUdingPM............ $19,868 $16,711 $12,0o7
.......... I IIII I II II'I IIII"'I I I IIII IIIIII!II I 'IIIIiii I IIIIIIII .. iliiiii J. :_ illl _

i Theabsenceof programmanagementdatafromtheprivateindustrypartneris attributedto theabsence
of a datacollect/onmechardsrn,notto anabsenceof programmanagement.

The DOE program management costs include the following:

• Full-time program manage_' to plan and manage the underground storage tank
program.

• Worker trainingin areassuch as safety,OccupationalSafetyand Health
Administrationand hazardousmaterialstoincreaseworkersafetyand health.

• Management reportingincludingDOE Order 4700.1,ProjectManagement
Systems, reportingto the OperationsOffices,and reportingto the
EnvironmentalProtectionAgency,state,and Headquarterslevels.

• Regulatorycompliance includingNational EnvironmentalPolicy Act
compliance.

ma ntenance.• Projectplanningand controldocumentpreparationand i
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These program management functions associated with underground storage tank removals all
relateto good management practices,increased worker safety through training,and regulatory
compliance.

The non-DOE Federal government program management costs include contract monitoring
activitiessuchas:

• constructionmanagement
• contractadministration

• testing

Both_I_ andnon-DOBFederalgovernmentorganizationshandledtheundergroundstorage
tankremovalsonaprogramlevelpullingmultipletanksperyear.Theprivateindustryproject
usedforthecomparison,however,representsa singletankremoval.Therefore,programac-
tivities,suchasthoselistedabove,werenotelementsofcostintheinformationprovidedfor
theprivateindustryproject.

ThesignificanceoftheinformationpresentedinTableC-6isthatwithoutcarefulanalysis,it
couldbeincorrectlyconcludedthatDOE costsarehigherwhen comparedtotheothertwoor-
ganizations.Thiswouldbeabiasedcomparisonsincethistypeofcomparisonwouldbefor
dissimilarwork..

CONCLUSION

WithintheEM program,projectcharacteristics,regulatoryframeworks,costcontrolsystems,
contractingpractices,andmany otherfactorscontributetotheway projectsaremanagedand
actualcostsaretracked.Thismeansthatconductingcostcomparisonsbetweenprojects,par-
ticuiarlywhen comparedtoothernon-DOEorganizationsthathaveadifferentsetofoperating
processes,istime-consumingandtakesconsiderableexpertise.Ifdoneincorrectly,acompari-
sonofactualprojectcostsbetweenorganizationscanleadtopitfallssuchas:

• Notrecognizingthattheactualcostsreportedareatanorganizationallevelthat
may notincludecertainmanagementcosts.

• Not recognizingthatindirectcostsincludedinthetotalcostmay includean
allocationforoverheadactivitiessuchassecurityandgeneralmaintenancethat
may notbeincludedintheactualcostofanotherorganization.

• Usingapre-definedunitcostsuchasdollarspertontocompareoperationssuch
as wastestoragefacilitiesonlyto discoverthatfacilitydesign,operator
organization,regulations,and wastestreamtypesand volumesvaryby too
much forthissortofcomparisontobemeaningful.

• Notidentifyingtheimpactthatprogrammaticandregulatoryrequirementshave
on theactualcostandfailuretoidentifytheorganizationalelementswithdirect
controlovertheserequirements.
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Costcompa_ns providea usefulmeans ofdeterm/nlngwhetherthecostofgoodsand serv-
icespaidisfairincomparisontotherestoftheindustry.Also,costcomparisonscanidentify
areasofcostdifferencesthatcanbe subsequentlyaddressed.However0thestaffconducting
thecomparisonsshouldhaveacompletetechn/calknowledgeoftheareasbeingcomparedand
a thoroughunderstandingofcostestimatingand analysis.
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INTRODUCTION

A comprehensive component benchmarklng pr_ess m_urH the perforn_nce of '_t-ln-
class" organizations, determineshow th_ organizationsachieve theirperfo_nce levels, and
uses the information as the basis for measurableself-improvement in perfo_nce. Itcompie-
ments the strategic planning objectiveof cost improvement by offe_g a unique way to estab-
lish goals, design strategies, and measure improvement against these goals. Benchmsrkins is
based on the premise that if a partneror competitor in industry can achieve superior perform-
ance in some area, then such performance is possible and should be adopted as a goal. The key
challenge is to either adopt or adapt the partner'spractices in orderto achieve this goal and as-
sociated performancelevels.

Benchmarking is wounded in principles of quality management in that its _ is on the proc-
ess as a means to achieve bottom-line results. Table D-I indicates that the magnitude of bench-
marking's impact can vary considerably aeon S different cost elements and activities.
Companies that initiate comprehensive benchmark_g programs focused on long-term results
typicallyexperienceperformanceimprovementsandcostreductionsof 15to 25percent.With
asimilarcommitment,DOEshouldachievecomparableresults.

Table D-1. SavingsResultingFromBenohmarklng
................... I!IK! _ IIIIIII I I I ................... II I I I I ] IIII1[1111 IIII!1i!11!11 ..... I _ I _ _-- .... _--" .

Company Result

'Oryx....... Energy__ ...................... Decreas_ _penonnei_and--tra_porta'ti0n'cos'tsby...... '*""'_21% -

:Xerox Reducedservice laborcost by 30%, increaseddistribution
productivityby 5-10%

3GeneralMotors Saved50% onmaterialmovementcost

'Hewlett-Packard Reduceddevelopmenttimebymorethan50% ontwo-_ _
new products

_ _-- : , _ !_ "!'_ _-_,_.___,i-.ii_i r_-_::_" ::_i _- _'-" "T -_-_ _ ,_ -_ .i__ _ _ - --:- _ -_,il _-

TableD-2illustratesthestepstoa genericcomponentbenchmarkingprocess,and how those
stepswereadaptedbythebenchmarl<Ingprojectteam.Thecomponentbenchrnarkin8 analy-
sisiteratedthroughtheprocessatthemostdetailedlevel,asillustratedbythesecondcolumn
inTableD-2.

: Biuada, Alexandra,"Benchmark/rig,"_nsn_al_Wor!_ _pt., 1991,pp. _&aS.
' Mi_telstaedt,RobertE,, "Stra_tltc Benchmarkinr Howto Loam iYomBest_ln.Ciua Prs_loes,"

/Imdu_tv _viev, Summer 199S,p, _a,
s Bieeada, A]exandra,"Benchl_l_," _a_ial _m.l& _ept., 1991,pp. 39-83.

Watson, GregoryH., 8h'a_I/e J_nekmm.Jsi_ Bow MRa/e Your Comber's Pm'/_e Alai_# #/_e
Wm'/d's/_#I, (New York, ,JohnWiley &Son_,/no., 1993),p. !06.

• ,,,, ,, . _ - .r, ....,.... ....... . ..... ............ _...... --'_ ,
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TUle D-I - _mponent _mmtdntl P_
-_-71 ................iii l _ [I #_ I I I ........... ii J III_II • 11I i I I II I[II!11 ..... i# - _-_-_

Ionohmai_Jngttop lpNlflo IMiohmairklng

s.., .............. ...... .............. ....... ...................................................................
9, Definekeyperrormanoevt:'tsblN romJm:lonooel

S. Id, ntl_ benehmuklnl peJ'lnm DOllSlt_ A and B, Non-DO| IPod_rsl,_n_ndal

4, __tno data oolkmton mothod S_a"voyand bid _te

6, Coll_ data 1Denohmaarkinlpa,_jutuaumvlelt_l

6, Deiermlflo and understandcv_nr_t Ben_m_klnl prqJmtloam_dueted snadyate
pon_brmanooImP.

?, Prodlat _tu_ _anoe i,volm Notappliubb

II. _munluto flndlnp ll,q _rtto Intomtod

O, Ih_llmh IPale Notsppllmhle, diomm'.m'at/on

10, Implement Mttoni and monitor _ Not spplkable

II. Mmu_ ruull_ Not sppl/eabb

12, Ro0allbrata benehmsrks Not sppl/uble

The benchmarking initiative was successful in d_netrattn$ a cost Improvement tKhn/quo
that supports DOR'scost-reducing objectives, providin$ anecdotal data to support survey and
paired cost comparison findings, identi_tn$ a '"vest-in-class"performeras a parmerfor DOR,
and ldenttfytni_ performance targets and amioctat_ beet practices that errs as potent!
sourcesfor si_iflcant cost improvement,

Given the apparent variabilityInthe cost of tank monitoring proem amon8 DOEsites, each
site should be treatedas a separate enti_ rather than in the ablate, Improvementthrough
benchn_rking should therefore be pursued on a site-by-site b_Is, with DOE H_rters
servin8 in a role analosoua to that of the InternationalDenchnmrkin8 CleartntThouH,_tat-
ing site/partner interaction and servingaJboth a storehouse of benchmark/rilldata and a les-
sons learned distributor. In addition, benchmarkingproem _iI and workshops could be
developed to ensure consistent application of techniquesacross the complex.
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MEn,IODOLOOY

8eleottonof _hmlrklng Component

Theparticipantsat thekickoffmHttng _en_ed thefollowingselectioncriteriaandpot_ttal
benchmarktngcomponents:

Com_......

CormtmtentwithPai_ CostComl_mrlmon _lltng Hola

_ta Available LabAnalyWofCoreSampItnll

_mtblewithinSchedule InterimSloratleof_oul Wute

Relevant_ Future _s WasteTankMonitoring
CrosscutEnvironmentalRee_Uon andWaste Operal/onofHaxmrdousWasteIncinerator

Mana,._t

GeneralimA_ Complex Water/__ PlantOperation

_uency ol I'ra_ Undersmund_ Tankbmoval

HighUnitCost SubsurfaceDtspoulofLow-LevelWaste

_nlty forReduc_inCot _tlon oqWorkPlat,.
Di_ _ponent _r_tedut/on PmceuforDemn__ k

o.(o...m_o._
His.__lat,_ Complexity _v_nwnt Cot

IndependentCloemY_l_tion

EntryPmcU.,,e,

Labom_yA.,_ymlsofVolatileOri_ntc
Camlx_mdsS_mp_m

The benchmarklng project teamworkedwith EnvironmentalRestorationandWasteManage-
mentmanagersat DOE Headquartersto refinethe l/atof criteriaand to determinethemoot
suitable and feasible study component be_ on the selection criteria, The component ulti.
rnatelyselected was Monitoringof Hazardoul MaterialsTanka,with the following charKteri_
tics:

• Tank sizebetween 1,000and 25,000gallons containing I/quld/sludge/slurry

• Hazardousmaterial, as defined by the Environmental Protection Agency and
regulated by RC'RA

Theselectedcomponentwasnotinoneof theprojectcategoriesexaminedIndetailby the Inl.
tlative'sp,,llredcost comparison method. This resulted in less cost detail and a lower dqFee of
confixmationthan would have been possible in a Nqmmtlal,multi-method approach.

........ : : ....... JJ_lJ ! ±L,, :: .... l ..... ] lllrllllllllr;l[ r :: I[]l [III iiii ]iii ...... I : III ..
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8elation of Pirtnem

_B situand partnerswere sel_ed _ed on theexistenceofappropriatetankmonitoring
progra_ and theavailabilityof data One non DOE Federalagencypartnerwas selKtedfrom
among sixFederalagenciesthatthebenchmarkingpro_ctteamcontacted,and onecommercial
partnerwas selectedfromamong 19potentialfirms The benchmarkingprojectturnaljovii
itedtwo _E sitesDatacollectedfromallfourparticipantsuJinga detailedsurveyImtru
ment issummarizedforthepurposeofthisreportIntofourcategorles:tankcharacteristics,
pr_esscharacteristics,regulatorycharacteristics,and costchanlcteristica

The privateindustrypartnerwas selectedon thebasisofinforn_tionobtainedfromtheInter
nationalBenchmarkingClearinghousesho_ng thatcompanys peHormancetobeamong the
bestinitsclassThe _E participantsand non _I_ Federalgovernmentparticipantwerese
lectedbasedon dataavailabilityand willingnesstoparticipateinthestudy. Consequently,
thereareu_orrelateddifferencesintankcharacteristics,suchu theprelenceofnuclearmate
risbinDOE tanksnot presentinthetanksofthenon._E Federaland privateIndus_
partners

_lliI_llltyand Validity

[nbenchmarking,investigatorsmust beabletomeasurethemagnitudeofperfomumcedispar
ityand todeterminewhy disparityexist_Validity,ordet_ning thata manure actuallyre
flectswhatitispmumed tomeasure,isquiteimportantTwo EX)Bsiteswereusedtoincrease
datavalidityGiventheapparentdifferencubetweenthesesites,DOE inthefutureshouldei
thertreateachsiteasan independentbenchmarkerorobtainneceIearystatistical_,nplu to
obtaina DOE aglFegate Forexample,ina complex.wldestudy of tanks,DOE would needa
sample of at least 80 tanks out of 5,_ to obtain statisticallyreliable data.,

To maximize reliability, the survey team used a pre-visit survey, a detailed data collection in-
strument, and a structured interview. However, It was necessary to rely on the participants to
provide accurate data and, in the area of cost, the benchmarkin s project team was not able to
con_ thedegreeof comparabilityamong costdata Additionally,asshown inTablesD3
throughD6, tankcharacterlatlcsvariedconsiderablyamong thebenchmarklngparticipants

PUBUC INVOL VEM_T

The participationof interestedpartiuincomponentbenchmarldngwu bothcomprehensive
and ongoing Participantsinkickoff meetingbreakoutseuionlhelpedtoidentifytheselection
criteriaand proposedbenchmarkingcomponents Interestedpartieaalsoreviewedthedraftre
portand providedcomments tothebenchmarldagprojectteam The teamrespondedtothese
comments,maltingchangestothereportwhereappropriate

' hmpLe SiN t)_sd on Mflita_ Bl,anda_ 106i), A_mpt,Mm SampU_[, TabLes I and _, for fomm_/hahn Imeeb,
.... :..ii ii,, u .... ,i -:: i i_ ii ,ii ii :::-: ,i_, i ,ii i, i _ _. ,i ,i, .... i,, _i
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GENERAL RESUL I'8

Meuurement of Performanoe

The widerangeofcharacteristicsfoundamong thebenchmarkingparticipantsprohibitsthese-
lectionofa "best"performer(ona costbasis)withintheframeworkofthisinitiative.However,
the_nchmarking projectteam concludedthattheprivateindustrypartneraccomplished
many elementsoftankmonitoringthatwerecommon toallparticipantsusingthefewestre-
sourcesand atthelowestcost.Consequently,mostofthepractices_iated withsuperior
perfo_nce wereobtainedfrom theprivateindustrypartner.The initiativealsofoundthat
costdifferencesbetweenDOE SiteB and thenon-DOE Federalpartnerwerenotasgreatasex-
pected(approximately50%)giventheadditionofnuclearrequirementsatDOE SiteB.

Tank monitoringperformancewas categorizedby thebenchrnarkingprojectteamasfollows:
cost,healthand safety,efficiency,effectiveness,productivity,innovation,jobsatisfaction,and
quality.Inexplainingdifferencesinunitcosts,healthand safetywereprobablythemostsig-
nificantfactors.The existenceofradioactivematerialsintheDOE tanksresultsinadditional

requirementsand procedures,which inturnyieldhighercosts.Anothersignificantfactoris
theeffortofDOE sitestom_ernize agingfacilitiestocurrentstandardsinordertoachieve
zeroriskand a desiredsafetyculture.DOE'sinternalrules,standards,orders,and guidesdif-
ferentiateitintermsofprocedure(andthereforecost)from otheragencieswithnon-nuclear
and externalrulesand regulations.Intermsofpotentialcostu_ngs, qualitywas seenasa
significantfactor.Whilethe_E siteswereintheprocessofimplementingqualitymanage-
ment,theco_ercialpartnerdemonstratedhow theapplicationofextensivequalitymanage-
mentpracticeshad producedsignificantimprovementsincostperformance.

DETAILED RESUL I'8

Component Charaoterletloe

i Component benchrnarkingwas conductedonthemonitoringofhazardousmaterialstanks,in.
formation was collected from all benchmarking partners and is summarized in four tables:

Table D-3, Tank Characteristics: Physical characteristics and monitoring equipment

Table D.4, Process Characteristics: Organizational and operational characteristics of
tank monitoring

Table D-S, Resulatory Characteristics: Identity of regulatory organizations, basis of reg-
ulatory authority, accountability, and responsibil-
ity for compliance

Table D-6, Cost Characteristics: 8asia of operational cost environment, including
identification of established cost-effective practices
and cost savings opportunities
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Table D-3- Tank CharacterI.AIc4t

, Ha,,, L,,,m ,, ........... , , , , lillllII

Category lYaE SITE A Industry
................ ................... ,, ,,,,, ,, ,,, i , ,,,,, , , f

Size 3,000 gal. 12,000 gal. 8,000 gal. 12,000 gal,
, ,,,. ,,, , ,,,,,,,,, ,,, ,,,,

Construction Steel, vaulted Carbonsteel, above Steel, above ground CarbonSteel, above
underground ground ground

....... , .... , ,, ,.... ,,,, , , ,,,,,, ,,

Contents Sulfate, fluorides, Radioactive andPCB Diesel fuel Cyclohexane and
chlorides, and uranium contaminatedlube oil, residuals

,,, ,__ ,, ,,,, , ,, ,, , , , ..... ,,.,,

Secondary Tank and piping Tankand loading area Tank andpiping Tankonly
Containment

...... ,,, ,,, ..... ,i ,, , ,,,.,, ----

Environment Partof system of four Oneof two similar "Stand-aloneunit In tankfarmwithother

_ ............. , ,,, ,,,,, ,, f ,,,,,,,, ,,

Monitoring Alarms: high and low Non-alarmed,pressure New electronic leak Highlevel alarmand
Equipment level, low flow, sump, relief device, and monitoringsystem high/high level alarm

sparge. Process nitrogen blank. Glass with level and leak thatshuts down all
monitoringcomputer tube visual level alarmsmuted to two entry points
takesreadingsevery two monitor different locations
minutes

II I _ Illll ,, , r ,nnnn ,,,, ,, , u/sum,l, ,,n I II

TableD-4- Proceu Characteristics
I i I i n, illlnni I ,, , ,IIi

Category DOE SITE A DOE SITE B Non-DoE Fed, Industry
.......... , - , [ ,

Monitoring Contractor Contractor Conlractor Industry
....,,,, ,,,,, .....

Oversightof Contractor 'Contractor Pederal Industry
MonitoringProcess

, ,, ,,,,,,,,

vi,_ i_tio. Novi_ _tion T_, dike,foun&al,m, s_al inte_ty s_,_,=,lint©srity,umk
possible. Inspected bolts, pipes, valves, (stress, strain),tank integrity, alarms,
indirectlyby level fittings, structural integrity (leaks, secondarycontainment,
and volume support,level indicatm, dents, cracks), alarm lump are_, and eye
monitoring and pressurerelief valves systems, and wash. Test relief devices
instruments for leaks, corrosion, secondary once a year and

defects, cracks, etc. containment (free of hydrostaticevery 5
debris) years

.................. , , , ,,,,,,

RainWater Notapplicable Contain and test.If Containandteat.If Containandtest.If
Removal contaminated,treat contaminated, treat contaminated, treat; if

!not, drain

Safety

........ Ue_th i -- - i _._ive '..............

and Training Extensive program [StandardDOE and Data not available program

Safety [raining
I I I lll Illll II I II '
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Table D-5 - Regulatory Characterlstlr,s

c,tno,.y.... uo,'.srr A No..UOBv,,,. Uum'1

Orders,policy Act, andFederal ComplianceAct, ProtectionAgency
directives, FacilityComplimc_ Federal_onM (RCRA)withsome
requirements Act, DOE rules, Safety and Health mmm_.hlab
manuals,Standard standards,Orders, Admt.n_tration exempt/o_, state,
Operating andguides WaterCcmmlulcm
_ures, and Contractors. state, md AirCarmel
department W_ Commiuion Board,Imq=eclic_by
procedures and AirControl city and countytwice

BoardRCRA and each month
_cupmtonalSafety
and Health
Admtnbtmtm (more
strict thanFederal),
local sewage andair
quality standards

Resulations ........ RC_ inspections Verification of " Ability to visually _ as industrial
once a day, six daily contents, air,rain inspector tank must site by state
monitortngs, facility water,Occupational have a liquid suture', resulators
inspectionon_ a SafetymidHealth
month, 24-horn" Administration containmentof pipes
coverage standards,permit and tank

inspect/ore

Regulator Usuallyreactive Interactive Proactiveand Prowdveand
Relationship in_tive interactive

RegulatoryChange Datanot available Frequentchanges in Waterquality stable Laws getting tighter,
Pace DOE requirements for tenyears, air Example: must now

andOrders qualityupdatedevery ccmrol drub
2-3 years

.......................... ,, ,,,.., , | ,,,,,, __ , ,,,, , ,

Accountability Data not available Specified in permit Workerwho fails to Company officials
cm'r_t a subj_t to IoSMaction
non-compliancecan for violations

Enforcement ..... DOE pays any f'mes DOE pays any f'mes Chased "tOFed or " _try pays fineA
comracU_'

.... ,, ,, _ ,, , , ,, ,, ,, ,,,,,, | __ ,

Cost effect of Significant Significant Signifi_nt Si_pnu]fiemt
regulatorychange

0-7



T_ble D-6 - Cost Chara,:terlstlcs

........... ,,, ....... J III _ .......... IIII II........ I .... IIII IIII I II ...............

Category DOE Site A DOE Site n Non.DOE Fed. Industry

_st comparability _t labor for Operatortime and Data not available Includes operator
operatorsand overhead for all time, trainin$,and
supervisors, tadcon monitorin8 duties overheadat 34_
tecks and engineers,
and supportpersonnel

.... ' ..... ........
through3-yearbudget through3-year budget EnvironmentalSafety d_q_'tments. Costs
and funding process, and fundingprocess. & Health included in of waste
Fundsare Fundsare operatingbudgets,no mantgemont charged
incrementally released incrementally separate back to d_,sr_ents
fromnumm'ous released mlvtnmmentalbudget producingwute
sources

......... ,..... ,, ,,, .,,,,,.,, ,.,L , ,,., , ,,m,, H,

Major Cost Driver DOE Ordersand DOE enhancements State andlocal Research facility
regulations, extensive of FederalFacility regulations develops new
_g and high Compliance Act and chemicals that must
qualification standards other regulatory be categorized and
for operators requirements monitmed

CurrentCost Saving Employee suggestions. Collecting data to B'u/ldinsEmergency on
Methods such aspaperwork improve the Work Action Plans source separation.

reduction. Crews Breakdown Structure cmutolidate Contingencyplans
operateu a process and locating areasfor requ/remenmfor preparedin case
team andimplement cost improvement, varietyof pm'mitsare not
TotalQuality suchu replacing regulatm'y-drivml approved
Management 24-houroperator _ontafion into
principles coverage with aisrms one useful tool for WasteManagement

building involved in up-f_t
design process

CostSaving Implement agraded Costestimatingis _Electrontcally Measuringpipe
Opportunities appro_h toreduce beingconductedin mc'_itorall tanks thicknus _ing

direct costs; weigh conjunction with a fromd_y station ulu'asound
cost benefits against new cost _luipmant
risk level effectiveness prod-am

The benchmarking project team observed many examples of different processes among the
benchmarking participants. For example:

I. The non-DOE Federal agency has inadequate resources to oversee the tank monitoring
process beyond periodic audits of centractor logs.

2. The safety and training program for tank monitoring at DOE Site A is in addition to
rigorousqualificationstandardtraining,includinghealthand safety accesstrainingand
occupationalsafetytraining(e.g.,radiation,fissilematerialhandling,and Occupational
Safetyand HealthAdministrationrequirements).

3. ThecostassociatedwithregulatorychangeatDOE SiteA isincreasedbyprocedural
requirements,suchastheneedforsevensignatureson eachchange.
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4. The cost of cleanup associated with fines or penalties assessed against the Federal
permit holder at the non-DOE Federal site can be deducted from the contractor's award
fee by the contracting officer.

5. At DOE Site B, personnel work interactively with state regulators, however, DOE often
accepts regulations up front and then spends valuable time throughout the
implementation process seeking exemptions and changes.

6. The private industry site exhibited a greater willingness to invest in sophisticated
equipment if long-term savings are expected than did the non-DOE Federal site.

Practices that Led to Superior Performance

Practices can be categorized as direct (related specifically to tank monito_g) or supporting (re-
lated to general operations). The practices are defined in Table 13-7 and illustrated in Figure
D-I.

Table D.7- Superior Performance Practices

- - __ - ...... III II ...... _ -- II I] I I IIII ] I

Direct Practices Aotlons
.......... .....

with analytical lab outputs of testing process

Document consolidation Develop single documents that satisfy multiple agency re-
porting requirements

Proactive requirements Work with legislators and agency committees during the
management regulatory development process

New technolog;deployment Expendadditionalfundswhennecessarytoensure.....
long-termcost-savings,and maintainflexibilityin
complyingwithfutureregulations

,,., , , .., . . , .., ......... j , _

Ultrasoundtechnology Findweak spotsintankwallsand supplypipesbeforefail-
uresand leaksoccur

Support!ng Practices ............. Actions- ..............

Contrac'tor incentives ..... Reward peffor_nance improvements in the areas'of safety,
deadlines, budget, and productivity

Reductiono'fmanagementlayersStreamliningcansucceedbynotoniyreducingC'ostsi'but -
also improving performance

-- _ -- . ,,,, - , -- ,

Employee involvement in Push decision-making authority to the lowest approp_te
dec:o.on-making level

Continuous process improve- Undertake a continuous process improvement program
ment philosophy and
implementation

Proactive regulator interaction Work out differences at the start of the compliance process
instead of seeking excf.ptions later
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.......Supporting--_-- Pricti_e ioontcL)...... - '-_--"- _L' _......A©tlonI"..... --_-(contd.)--_ _ -- '

EPA RequirementModificationThe recentclosureoflargenumber ofmilitarybasesmay
leadtostreamliningofsome clean-upprocesscompliance
steps

" --= j --: L--_ • ii ,, ........iJ: ...... i ..... JL illl ..... i i i ill " i _-_-_: .......... i- ; : .... i .... iflillii.....

Capitalequipmentinvestment Designprocurementprocessestoreducedelaysinacquir-
ingneededequipment

Reverseappraisal Giveemployeesa roleintheperformanceappraisalproc-

-. ....___ _ .........._J......._es_=_ for,their....supervlsors_........._........._:....____- -:___._:_:_.--:..-

Employeesuggestions/incentiveProvidea continuousopportunityforinputby those
programs actuallyperformingthework

Community involvement A "Good Neighbor"policypaysdividendswhen public
hearingsorspecialpermitsarerequired

Transfer of Practices to DOE

The benchmar_g initiativefoundthatmany ofthemanagementpracticesusedbythebench-
markingpartnerssurveyedforthisstudycanbeadoptedoradaptedtotheDepartment'sspe-
cificneedsintheinterestofimprovingcostperformance.FigureD-I illustratestherelative
feasibilityofimplementingpracticesidentifiedby thebenchrnarkingprojectteamaswellthe
relativecostsavingspotentialand relativerisktohealthand safetyassociatedwiththese
practices.

4)
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Figure D-1 Areas for Cost Improvement



Relative differences in potential cost savings, feasibility of implementation, and risk to safety
and health are shown for i5 practices identified as a result of component benchmarking. For
_xample, the benchmarking initiative predicts that reverse appraisals offer no environmental,
safety and health risk and are highly feasible to implement. However, they offer less opportu-
nity for relatively near-term cost improvement than does analytical laboratory interaction
based on quality management principles and practices. The actual placement of points and cir-
cles in Figure D-I was determined as follows: (I) areas for cost improvement - identified di-
rectly from partners' practices which they felt led to significant cost improvement; (2) level of
environmental safety & health risk - assigned according to an experience-based perception of
how DOE would assess risk for each alternative, based on Federal risk minimization guidelines
and rules and DOE policies; (3) cost savin M potential - determined from partners' reports of
relative savings among improvement alternatives; (4) relative feasibility - based on our experi-
ence with DOE's past implementation efforts, Full-scale benchmarktng between specific DOE
Operations Office personnel and, for example, industry personnel, can quantify those measures
of cost, risk, and feasibility, and thereby validate this preliminary analysis.

CONCLUSION

The benchmarkingprojectteam successfullydemonstratedtheapplicabilityofcomponent
benchmarldngtotheEM Program and thereforerecommends theadoptionofthismethod.
The challengenow istotransferthefindingsofthisinitiativeintoaction,prioritizeadditional
areastobenchmark,and iteratethroughtheprocesstoachievethekindsofperformanceresults
experiencedby thepartnerorganizations.

-- _ - ........ -- __ -- __ __ ,',,,,, ,,
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Numerous interested parties contributed considerable time and effort to the benchmarking ini-
tiative. Many of their suggestions, particularly those offered at the kickoff meeting, were incor-
porated in the design and execution of the project and have improved it tremendously. Other
suggestions offered also were valuable, but were not incorporated because they did not fit into
the current scope of work. To ensure that these additional suggestions from the kickoff meet-
ing(aswellassuggestionsfroma reportaccompanyingthesurveysenttoDOE by BechtelNa-
tional,Inc.)areretainedand made availabletoEM asitplansbothforthefollow-ontothis

projectand forany futurecostimprovementefforts,theyhavebeengatheredtogetherinAp-
pendixE. Interestedpartiesalsocontributedconstructivecomments on theAugust17,1993
BenchmarkingforCostImprovementDraftReport;thesecomments alsoaresummarizedin
thisappendix.

ADDITIONAL BUGGES_ONS FROM THE KICKOFF ME_ING:

APPROACHES

• Assemblea high-levelpaneltoexamineindividualissuessuchasprocurement
orcontractingpractices.

• Apply thebenchrnarkinginitiativetolearnhow EM activitiescontributetorisk
reduction.

* Focus on unquantiflable,largerpolicyand processproblems,of which the
detailsare symptoms. For example,whilethe preliminaryscopingstudy
examinesthecostofdrillinga well,therealquestioniswhetherthewellshould
havebeendrilledir_thefirstplace.

* Focusonhow tosolveproblemswithintheregulatoryframeworkthatcurrently
exists.

* FocuscostimprovementattheOperationsOfficelevel,and compareOperations
Officeswitheachotheron theaggressivenesswithwhichtheydrivedown costs.

SPECIFIC ACTIONS

* Reduce or eliminatesecurityrequirementsforguardswhere they are not
requiredbythecurrentmission.

* Improveprojectmanagement throughtheuseofchecklists.

* Providecostestimatorsinthefieldwithaccesstomoreand bettercostdata.
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• Resolve the issue of guaranteed employment for all workersat DOE sites,

• Conduct a cost-benefit analysis of activities to ensure that taxpayers receive
vaJue for dollars s_nt.

• Reduceor eliminate unneeded or duplicative layers of the _E bureaucracy,

• Take action on problems and learn from experience. Many roadblocks to cost
controlhave previously been reportedto EMHeadquarters by OperationsOffice
personnel.

• Identify where changes to the Superfund law would improve costs so that
proposed modifications can be develo_ for the forthcoming Comprehensive
Environmental Response, Compensation, and Liability Act reauthorization
effort.

ADDITIONALBUGGEBTIONRBYBECHTELNATIONAL. INC.:

CUMBERSOMEANDEXPENSIVEDOCUMENTREVIEWPROCESS

Documents are often viewed as ends ratherthan means, and theirextensive review consumes
time -- but adds marginalor no benefit.

INADEQUATEADVANCEPLANNINGAND DECISIONSON KEY ISSUES

Planning is inadequate on issues such as:

• future uses of sites
• approachto be used for waste treatmentand disposal
• definition of cleanupcriteria("How clean is clean?")

FLAWEDCOSTACCOUNTINGSTRUCTURE/ INADEOOATEPROJECTCONTROL
SYSTEMS

The lack of common work scopes and cost assumptions complicates cost comparisons both
within DOE and with other organizations. Also, DOE'strending and change controlmanage-
ment systems are inadequate to aid in identifying, controlling, and explaining changes in cost
estimates as projectsevolve.

EXPENSIVEDOE REQUIREMENTS

DOE oversight and detailed management of environmental restorationactivities is substan-
tially greater than that practiced by other Federal agencies with environmental restoration
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responsibilities. The _E approach is characterized by a large number of audits, a consider-
able amount of detailed oversight, and imposition of requirements (as expressed in Secretary of
Energy Notices, _E Orders, interpretations by auditors and Tiger teams, etc.) that extend, in
many instances, substantially beyond the requirements of the basic laws and regulations cover-
ing environmental restoration.

INCOMPA TIBLE PHILOSOPHIES AND ORGANIZA TIONAL APPROACHES

Operating procedures developed for DOE's weapons production mission are difficult to apply
to environmental restoration and are unnecessarily expensive.

ADDED EXPENSE OF RETRAINING AND "FORCED USE" OF FORMER OPERATION8 /
PRODUCTION PERSONNEL FOR ENVIRONMENTAL RESTORATION WORK

In comparing its costs to those of other organizations, DOE must formally acknowledge and
segment direct added retraining costs and consider the effects of reduced efflciencies from us-
ing retrained workers.

COMMENTS ON THE AUGUST 17. 19_I BENCIIMAqKING FOI_ COST IMPROVEM_T
DRAFT REPORT

The Benchmarking for Cost Improvement Draft Report was mailed on August 17, i993 to 178
interested parties. These included participants at the June 22 kickoff meeting, as well as others
who had expressed interest in being kept up-to-date on the benchmarking initiative. Several
interested parties provided comments on the draft report.

Initial feedback came from response cards that had been included with the draft report. The
card asked people to indicate whether or not they intended to send detailed comments; to de-
scribe their initial response to the draft; and/or to provide their general opinion of the draft. Of
the thirty-seven people who ret_arnedcards, ten indicated they would not review the draft. In
addition to the 27 people who returned comments as proposed, five additional reviewers also
submitted comments. Reviewers who submitted written comments included the U.S. Army
Corps of Engineers; the Yakima iTndianNation; several interest groups; and industry.

The benchmarking project team established a comment resolution system to record, compile,
and respond to comments. A complete comment resolution log is available to interested par-
ties. Overall, the comments were positive and constructive.

Mostrespondentssaidthatthebenchmarkinginitiativewas a usefulbeginningforDOE inad-
dressingcostissues.Respondentsgenerallyremarkedfavorablyon theprocessofbenchmark-
ingand expressedinterestinseeingbenchmarkingdevelopedfurtheratDOE. One respondent
requestedan explanationofwhy benchmarkingwas selected,whileotherswereverysuppor-
tiveofitsuse.Althoughtheconceptofbenchmarkingwas wellreceived,respondentsques-
tionedthecompletenessofthedata,giventhetighttimeconstraintsunder whichthereport
was developed.
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Severalrespondentscomplimentedthebenchmarkingprojectteam fordevelopinga unique
benchrnarkingapproachandcompilingalargeamountofinformationinashortperiodoftime.
One wrote,"TheBenchmarkingforCostImprovementDraftReportcontaineda wealthofex-
cellentideasand deservestobestudiedcarefully."Otherrespondentsindicatedthattheywere
happy tohavetheopportunitytocomment on thedraftand participateinthebenchmark_ing
initiative.

Thecomments offeringconstructivecriticismprovedmostvaluableinrevisingthereport.Sev-
eralrespondentswanted more thoroughdefinitionsoftermssuchas"benchmarking,""direct
cost,"and "fundingdelays."Respondentsaskedquestionsand offeredtechnicalrecommenda-
tionsregardingtheelementsofthebenchmarkingini_tive.They expressedconcernthatthe
uncle:lyingmethodologyand findingscontainedinthepairedcostcomparisonwerenotcon-
sistentwiththosefrom thecomponentbenchmarkinganalysis.They notedthatthereport
failedtomake clearwhetherthecostsexaminedinthecomponentbenchmarldngweredirect
ortotalcosts.Respondentsalsorequestedclarificationofthesignificanceand implicationsof
thepairedcostcomparisonexerciseresults.

Respondentsexpressedconcernthatthebenchmarkinginitiativemay be justanotherstudy
thatremainson theshelfatWE. They questionedwhetherthebenchmarkinginitiativehad a
clearcommitmentfrom_E Headquartersforimplementationand arguedh_tstforthereport
tobe trulyuseful,itmust layouta blueprintforimplementation.Theserespondentsadvo-
catedusingtheexecutivesummary tospotlightstrategiesand actionplanstoaddressareasfor
costimprovement.One respondentrecommended thatthereportstate_t_oreclearlytheareas
forpotentialcostimprovementand explaintheconcreteusesforthereport.Some respondents
who feltthattheresultsasstatedinthedraftwereinconclusivesuggestedthattheclarityofthe
resultscouldbeenhancedinfuturebenchmarkinginitiativeeffortsby expandingdatacollec-
tion.

The questionsposedby thbdraftreportattractedtheattentionofseveralrespondents.One re-
spondentagreedthatDOE Ordersand NationalEnvironmentalPolicyActrequirementscon-
tributetoDOE costgrowth,butnotedthatactionon thisfrontismoredifficultthanthereport

: indicates. While acknowledging overlap between National Environmental Policy Act and
CERCLA requirements, one respondent expressed reservations about completely removing the
EM program from National Environmental Policy Act compliance. A respondent recom-
mended the following options for question two: the revision of "I_¢i Master" Orders, the use of
graded requirements, and simplification of National Environmental Policy Act requirements
and approval within DOE.

Regarding the draft report's treatment of DOE contracting practices, one respondent stated that
the draft report "missed the mark." In addition to being u_tisfied with the discussion on
management and operating contractors and subcontractors, the respondent noted that other
types of contract vehicles should not be overlooked. To increase contractor accountability, the
respondentrecommendedinvolvingtheSiteSpecificAdvisoryBoardsinevaluatingcontractor
performanceand award fees.Some respondentswere receptivetotheideaofencouraging
fixedpriceinsteadofcostpluscontracting.However_onerespondentwas uncomfortablewith
theideaofgreatlyexpandingtheuseoffixedpricecontracts,maintainingthattheapplication
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offixedpricecontractingmay proventfullrealizationofcostMvingsduringthesitecharacteri-
zationphase,asinthecam ofthe"observationalapproach."

The organizationofthereport_elved a mixedrnponse.Some readerswereoverwhelmedby
thevolume ofinfo_tion prHented;theysuggestedthatdetailedexpiarustions,background
information,and resultsberelegatedtoanappendix.One respondentrequesteda chronolo_,
toappearasan appendix,listingmilestonesand d_bing theirsignificancetothebench-
_rk/ng initiative.The respondentsuggestedthatthechronologyalsoincludethep¼n forfu-
turebenchrnarkinginitiativeeffo_ tohelpaccomplishEM'smission.Othersstatedthatthe
main bodyofthereportwas toovagueand couldusemore detailedinformation,One respon-
dentnotedthatthesuggestionofa multi-yearprojectbudgetingforadd_sing bandingdelay
was "buried"inanappendix.

Respondentsalsomade many substantivecomments on thenextstepsforthebenchmarking
initiative,A respondentsuggestedusing"_t cause"tec_iquesasa nextstepinordertoim-
proveDOE's understandingofthereasonsforhighcosts,Anotherrespondentsuggutedthe
establishmentofa nationaldatabaseofcostsavingsex_rlences_om _]R sites.Respondents
alsosuggestedthatinterestedpartiesshouldbeinvolvedindraftingactionplansbesedon the
resultsofthebenchmarkJnginitiative.

• --- _ + -_ -- lllU+l ._-, ..... : - -; -_+ ..... . + _ j 1111111! t!lllt + ir ii liJ,l . i ii m,llllll i ii ,lllltfl
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The followingannotatedblbiiogmphyidentifiesrepo_ on costinitiativesthatarerelevantto
the_partment of Energy'sOfficeof Env_nmental Ratomtion and Waste Management.
Thm effortseitherfocusedon orwerecloselyrelatedtothetopicofcostimprovement.The
bibliographyIsarrangedinreversechronologicalorder.

U.9. Dep_ent of EnerlFY,S,m,,_** Can,_J_sR,,fams T,,ms. lndbaet C_I 8ub_sm.
OnsoJns
Thisreportwillcontain,n mmment ofindictcostsattheOl_rationsOffices.The Indirect
CostSubteam,thatisconductingthestudy,compflsesfourseparatereviewMou_: (I)The
Management THm willreview_E management participationand managementand operat-
ingcontractorcounterpartactivitiesinplanning,control,and approvalofind_t costfunded
activitiesatproductionand laboratorysites.(2)The AccountingTeam willanalyzethecontrac-
tor'saccountingsystemtoreviewbothd_ and indirectcosts,toreviewactivitiesandcostsin
theindir_ pools,and toidentifyspecificactivitiesforIn-depthtransactionanalysis.(3)The
ProcurementTeam willrevit:wcontractdocumentsforcompliancewithFederalProcurement
Regulations,CostAccountingStandards,and othercontractualguidesand procedures.(4)'['he
Activity-SpecificTeam wUl pt.rforman in-depthevaluationofind_ costmanagement _Is
and process and theirrelationtorequiredindirectsupportlevels,u weLlasthepotentialfor
cost_provement.

U.S. Department of liners-t, Office of Oversisht and Self Assessment, _ttian_l Cmt
Redu_ims Initiative _.Ongoln8
Formerlyknown astheCostReductionOpportunitiesAssessment(seebelow)initiative,this
studyteamisidentifyingopportunitiesforcostMvlnga.

Richhmd Operations Office, __ byh_m,n_ l_,,ahsr-_'.., Pm_am O.nt_im_,,d
Bu, lin, Prn!,_, On8oin 8
The Optimized Baseline Project is a new way of achievin 8 the pab of the Hartford Rnviron-
mentalRestorationProgramby workingmore cost-effectivelywithinthefundinK_its estab-
lishedby Congress,whileprovidingmeaningfulopportunitiesforstakeholderinvolvementin
programdecisions.Thisreportdescribestheprocessby whichtheprogrammatic,regulatory,
and technicalissueswereselectedandanalyzed.

U.S. Department of Enersy, Office oL Wute Management, l_aft CMt and S_ts, dulj
Eil_maHnl Guide,. December 1993
This' document introduces Activity Deed Costing techniques for the estimation of operations
activities, The purpose of the guide is to assist DOE Operations Offices and Management and
Operating contractors in preparing credible, well-documented cost estimates.

Idaho Operations Office, Cntruction Preset c_t Rsdm_4on Acid,m: July 1993
Key areasforconstructioncostreductionwere identifiedand a long-termcostimprovement
programwas implemented.Thestudyanalyzed26projects,identified135costdriversand tar-
getedthe15mostsignificantcostdriversforcostreductions.



U.S. Dep_ent of Bne_, EM,CaStbduet/ntl Tuk Fnr_. july 1993
_e CostRedu_ionTaskForeisa focalpointforidentifyingo_ortunities,includinKtargets
forcostr_uctlonsandefficiencyimprovements,withinEIMthathaveeithershort.termand/or
long-termbenefits;toidenti_performancemeasures;tooutlinestepsn_ed toimplementac-
tlons;andtotrackprogress.

U.S. Oep_ent of EnetlJy,Office of Wait, ManNjement,t_JLflC't and S_adula
gnainJerin _ Lnna _amm. Pl.n. April 1993
Thisdocumentdefinestheproc_esthattheOfficeofWute Manasernentiscurrentlyutilizing
andtheinitiativesunderdevelopmenttoensurethat_t,_ecostesti_tesaretraceable,defen-
sible,realistic,andaccurate.ThisplanispartoftheOfficeofWasteManagementCostEngi-
neeringProgram.

TheMI_E Corporation,Fl_dtnn and Rai_nmmmndaH_ Jhrv_man Rl_.d_ Prn_am Ral¥|atv.
April 1993
The M_E Co.ration conducted an intensive, top-level review ("red team review") of exist-
ing OfficeofEnvironmentalRestorationpolicy,guidance,andproc_uruinordertoidentify
gaps,potentialimplementationproblem,inconsistencies,andotherareuforimprovementin
theenvironmentalrestorationproem. S_fic recommendationsfortoimprovingtheenvi-
ronmentalrestorationprogramareincludedinthisreport.

The Ameri_ Society for Macro-Bnsineedn S, _ Atrat._ey.nf BasinTrmssfnnnat/nn nf the
Lnvimnmsn_d IbJmFat4on_am. March1993
On July20, 1992,a panel convened by The American_ety for _cro-Bnstneertns conducted
astrategicreviewof theEnvironmentalRestorationandWasteManagementprogram.The
panelfocusedon identifyinS astrategy,anorganizationalstructure,andasetofmanagement
systemsthatwouldbeeffectiveoverthelongterminhelpins _e environ_ntalrestoration
programachieveitsgoals.Thisreportd_bes thepanel'stransformationstrategyfortheOf-
riceofEnvironmentalRestoration.

Federal Factlitiee En_ental ReetorationOialosue Committee, Ibmmm.qdat4mts f,_
lmnmvinar the F,,d_ral _dll VJl.f_mimtal IlilJ/M'i[4tn5 _hK_'Ji|d_ri. ..klner _ *i and

Settinl_nrtiies lr1 the I_vjnt of Fundine .qhm_all L February1993

This report evaluates methods to reinvigorate the way t_ cleanup process is managed. The
report concentrates on the discussion of the Federal Facilities t_nvimnrnentalRestoration
Dialogue Committee, created by the BnvironrnentalProtection Agen_ to develop consensus
policy recommendations and to ensure that clean-up decisions reflect the priorities and
concerns of all interested parties. The committee's recommendations focus on improving the
dissemination of Federal Facilities EnvironmentalRestoration-relatedinfomution; improving
public involvement in key Federal FacilitiesEnvironmentalRestorationdecisions, with special
emphasis on the use of site-specific advisory boards; and improving consultation on Federal
FacilitiesEnvironmentalRestorationfundingdecisionsandonsettingprioritiesintheeventof
fundingshortfalls.
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Mmachusetts Institute of TechnoloKy/ LosAILmw National Laboratory ResearchTeam,
M'____ __ _" C1_"_ _ UD _r_ W_"_ ¢'nmplw,t l'_.msof t3z_mnhtatinnand
h4_mjnt; January 1993
Thisreportpresentstheresultsofa researchstudythatIdentifiedtheperceptionsofinterested
partiesaboutthemain issuesoforganizationand management confrontingDOE incarryin8
outitsprogramofenvironmentalrestorationand wastemanagement stthenuclearweapons
complex.A frameworkforthoseissueswas developedtohelpreadersunderstandtheirorigin
andconsequences.

The Office of Mans8ement and BudMt and the Defense Contract Audit AMncy,
Rmon,'t of th@SWAT Ti, am on cIy!llan ,_tmney CmIu'a_Inm Imm.oyin.a Cnnl___
Pract4ces __And_Vhmlu_,,msntCnntmls nn CnsbTv_ Psd,u'al Cnntr_. December 1992
This report assesses and summarizes the findings of the SWAT Teams, that were created in
June1992toexamineand assessthecontractadministrationandauditin8 practiceof12civilian
agencies,includingDOE. The findingsoftheSWAT Teams aredividedintothreearm: con-
tractadministration,contractaudit,and contractcostprinciples.

U.S. COnlFeea,General Accountins Office, O_PAaI_[_NT OP I;NERCY, Siestasnf
Rmnn_in_Cnmnli_anc p far D4_E'm__Matnrlqymtsm A_suisittnns_ AulJ_Jt i992
This report provides information on the status of DOE's compU_ce with documentation and
reporting requirements for its Major System Acquisitions. It also examines whether certain key
documents (miuion needs statement, project plan, and independent cost estimate) for each
Major System Acquisition have been approved by senior DOE[ manasement. Approval of
these documents is required prior to commencement of field work on an Major System
Acquisition.

Pacific Northwest Laboratory, Enylmnmeq. tal _Rl_nraHnnand Wssh, ]hdansmm,mt
Mannnw,_rNi,eds .Aa--_mani= U,_i. D,,nat4msnt nf l_smy Cnm?l,,y. June 1992
This study assesses the supply and demand for _ scientific, ensinearinlG and technical occupa-
tions relevant to EM. These assessments were made by examining budset projections and the
input of program/project and human resources manaSera. Quantitative projecUons of full-
time equivalent employee slots for each occupation were developed for 1993-97. (;_-,__litative
assessments of the factors that affect recruitment, staffing, and retention were also reported.

U.S. Con_eaa, General Accountins Office, NUCLEAR WA_i'r_ Si_h__ nf _ns ¢a
lmnmve DoEUmm_Fee _As_mmsIL june 1992
The Nuclear Waste Policy Act of 1982 requires DOE to develop 8 deep undersmund repoJitory
forthesafe,permanentdisposalofcivilian-and government-ownednuclearwastes.Thisre..
portisa follow-upon theactionstakenby DOE toimplementrecommendationsmade ina
June1990reporton DOE'speriodicassessmentsofwhetherthefeescharsedtoutilitiesoperat-

inS nuclearpower plantsareadequatetocoverthecostsofthecivi]lannuclearwastedisposal
program.
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Office of Management and Budget / U.S. Army Corps of Engineers / Environmental
Protection Adency / Department of Defense / Department of Justice / Department of Energy /
intera_encv Review of the DOE Environmental Restoration and Waste Management

April 1992
The purpose of this study was to determine the level of funding needed in FY 1993 for each EM
Operations Office to comply with all Federal, state, and local government legal requirements;
to comply with all DOE Orders that establish standards for environment, safety and health
management; and for prudent investments in other discretionary and management activities,
such as upgrading administrative buildings and information systems. The study also reviewed
the cost estimates supporting EM's proposed budget, including both direct and indirect costs.

U.S. Army Corps of Engineers, Supplemental Report on Cost Estimates. April 1992
This report is a supplement to the "Interagency Review of the DOE Environmental Restoration
and Waste Management Program." It provides additional detail on the cost analysis study.
The report examines several different cost drivers, including direct costs, overhead and admin-
istrative expenses, and contingency.

U.S. Congress, General Accounting Office, NUCLEAR HEALTH ,_ND S_: More Can
Be Done to Better Control Eqvironnlental Restoration Cost s. April 1992
This report examines the degree of cost growth associated with DOE's environmental restora-
tion program, as well as steps that DOE can take to better manage, and thereby control, cost
growth. The report recommends that DOE complete its baselining of the environmental resto-
ration program, develop guidance on cost estimating for all of DOE, establish a reliable man-
agement information system, and exchange lessons learned information.

U.S. Congress, General Accounting Office, NUCLEAR I-]EALTHAND SAFETY: Inm_ased
Rafin_ Results in Award Fee to Rocky. Flats Contractor. March 1992
A 1989 General Accounting Office report had previously examined award fees earned by con-
tractors at the Rocky Flats Site. The report had recommended that DOE restructure its award
fee process to reduce the level of discretion exercised in making the final award decisions. The
March 1992 report focuses on the award fee given to EG_ for its ,_erformance at the plant
from April through June 1991.

Milton Russell, E. William Colglazier, and Mary R. English, Waste Management Research
and Education Institute, University of Tennessee, Hazardous Waste Remedlatlon: Th# Tuk

December 1991

This segment of a multi-volume series reports on two companion research efforts: a quantita-
rive assessment of prospective resource requirements for completing the nation's hazardous
waste remediation task; and a qualitative analysis of the views of those immediately involved
in or affected by Superfund cleanup processes at individual sites. The study estimates that the
cost of environmental restoration in all areas of the country will range in cost from _400 billion
to $I .7 trillion over the next 30 years.
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U.S. Congress, General Accounting Office, ENERGY MANAGEMENT: Tightening Fee
Process and Contractor Accountability. Will Challenge DOE. October 1991
This report discusses three major issues surrounding DOE's appraisal process for management
and operating contractors. The issues addressed include: (1) the effectiveness of DOE's use of
performance objectives to set expectations and to evaluate contractor performance; (2) the effec-
tiveness of DOE's use of data from on-site reviews to evaluate contractor performance for
award fee purposes; and (3) the effect of DOE's new award fee regulations on the performance
evaluation and award determination process.

U.S. Congress, General Accounting Office, ENEKGY MANAGEMENT: Contract Audit
Problems Create the Potential for Fraud; Waste. and Abuse. October 1991
In January 1990 the General Accounting Office began implementing a special auditing effort to
help ensure that areas vulnerable to fraud, waste, abuse, and mismanagement are identified
and that appropriate corrective actions are taken. DOE's contracting practices represent one of
16 areas being examined. This report discusses (1) audit coverage of DOE's management and
operating contractors and DOE contracts, (2) the problems that may occur when contract audit
activity is not performed, and (3) factors that have impeded contract audit coverage.

Los Alamos National Laboratory, A Compendium of Cost Data for Environmental
Restoration Technolo_es, Methods. and Processes. August 1991
This report provides a representative sample of aggregate cost information on environmental
restoration treatments applied to hazardous, radioactive, and mixed waste sites. The data con-
sists of actual remedial costs, as well as existing engineering cost estimates. The study recog-
nizes that various sources were used for this information and identifies different methods and

procedures used to obtain the cost estimates.

U.S. Department of Energy, Office of Oversight and Self Assessment, _CostOuality
Management Assessments. July 1991
The Cost Quality Management Assessment initiative used teams for evaluating the cost esti-
mating and cost management practices of DOE management and operating contractors, and of
the national laboratory organizations that conduct programs under the cognizance of EM. The
mission of the Cost Quality Management Assessment Teams was to conduct independent as-
sessments of the cost and schedule estimating processes used to develop funding requirements
for the EM Five-Year Plan, as well as to provide a baseline of EM costing capability. The as-
sessment process examined various policies, procedures, and routine work practices of the EM
organizations and their contractors, as they pertain to cost estimating and cost-effective con-
duct of work. The original Cost Quality Management Assessment study concentrated on the
Operations Offices and Management and Operating contractors. A follow-on study, which
was recently completed reviewed cost management )ractices of EM Headquarters.
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U.S. Department of Energy, The HAZRISK Cle_up Report (Preliminary Draft). February
1991

This study attempts to build a better basic understanding of the factors that drive hazardous
waste cleanup cost and schedule, and the factors that lead to deviations from the actual cost
and schedule estimates. The report also attempts to design a simple and easily applied meth-
odology for setting appropriate cost estimate contingencies for hazardous waste cleanup pro-
jects in the project cycle. The report uses a database of over 150 completed assessments of
cleanup projects for DOE, the Environmental Protection Agency, Superfund, and industry.

U.S. Congress, Office of Technology Assessment, Complex Cleanup; February 1991
Under a request by the Senate Committee on Armed Services, the Office of Technology Assess-
ment conducted a study to examine contamination and public health problems at the nuclear
weapons complex and to investigate technological and other approaches to solutions. This re-
port analyzes current and proposed methods of waste management and environmental resto-
ration and evaluates major DOE programs, it also examines EM's cost estimates in an attempt
to determine the mechanisms by which DOE estimates environmental restoration costs, to ex-
amine the divergence between those estimates and actual costs incurred, and to assess the im-
plications of those findings for policy-makers. The report discusses the prospects for
improvement and describes certain initiatives that could enhance those prospects.

U.S. Congress, General Accounting Office, NUCLEAR HEALTH AND SAFETY: DOE's
Award Fees at Rocky Fla[s DO Not Aflequately Reflect ES&H Problems: October 1989
This report evaluates the extent to which environment, safety, and health matters were consid-
ered in determining the award fees given by DOE to its contractor, Rockwell International Cor-
poration, at the Rocky Flats Plant in Colorado.

U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response,
Compendium of Costs of Remedial Technolo_es at I-lazardous Waste Sites. October 1987
The purpose of this document is to record and analyze the actual expenses incurred during re-
medial responses for seven major types of engineering technologies. The study uses '_ottom-
line" numbers that represent the ultimate cost of the responses. The data for this study is
derived from a series of 31 case studies of actual hazardous waste remedial responses. The
study also lists the major factors that cause the cost movements.

Putnam, Hayes & Bartlett, Inc., Preliminary. Results Regarding Cost Esc_atiotl at Superfund
September 1987

This study identifies and quantifies factors that lead to cost differences between record of deci-
sion estimates, remedial estimates, and actual remedial costs. The study examined 18 sites and
collected 11 different data sets, ranging from feasibility studies to final cost summaries.

U.S. Department of Energy, DOE Independent Cost Estimate Staff, _istorical Cmt
Evaluation of Selected DOE I'rotects
This evaluation presented the results of macro-level analyses of selected DOE projects aimed at
identifying pertinent trends and factors which affect estimated project costs. This report also
attempted to draw generalized conclusions which might be considered for further investiga-
tion. Finally, guidelines were provided for assessing contingency adequac) while developing
or reviewing project cost estimates and schedules at e_l stages of a project.
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This appendix contains suggested improvements to the benchmarking initiative methodology
that should be applied to future benchmarking efforts, as well as aspects of the initiative that
were valuable and worth repeating. The individual suggestions are grouped under broad ini-
tiative process categories.

OVERALL PROJECT

ALLOW MORE TIME IN EACH PHASE OF THE INITIATIVE.

The logistics involved in planning for and executing such a wide-ranging initiative are enor-
mously complex. More time should be allotted for consulting with interested parties, identify-
ing partners, conducting the site visits, and performing the analysis. If additional time is
unavailable, the objectives of each element of the initiative should be carefully matched to the
initiative schedule. This would improve the degree to which the overall project objectives are
targeted and would permit more time for data analysis.

CONDUCT THE ELEMENTS IN SEQUENCE, NOT IN PARALLEL.

i Conducting the elements of such an initiative in sequential phases would allow for a more tar-
geted approach to identifying potential areas for cost improvement and provide factual sup-
port for ideas about what drives costs in those areas. For example, a mail survey could provide
a high-level indication of the areas about which people are most concerned. A paired cost com-
parison could then follow, comparing projects in order to provide detailed cost information
about those areas. Finally, a component benchmarking exercise could focus on management
practices, policies, or procedures that contribute to cost increases.

DEVELOP HIGHLY SPECIFIC PROJECT SELECTION CRITERIA.

Due to schedule constraints, it was necessary to provide general project selection criteria in or-
der to allow participating organizations to gather the most easily accessible data that would
meet the selection requirements. However, the generic selection criteria yielded a choice of
projects that were only partially comparable. The benchmarking project team selected the best
available projects, but could only compare portions thereof. For future studies, it would be
beneficial to develop a more detailed set of project specifications. This would provide a better
initial project selection pool arid allow more complete project comparisons.
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INVOLVING INTERESTED PARTIES

FOSTER AWARENESS OF DOE'S RELATIONSHIP WiTH TRIBAL GOVERNMENTS.

Allorganizationsworkingon DOE initiativesmustbe made awareof_E's government-to-
governmentrelationshipwithTribalGovernments.The organizationsand theprojectoverall
shouldinteractwithTribesassovereigngovernmentswhichhaveuniqueinterestsand con-
cerns,and notasmembers ofthepublicorci'.izeninterestgroups.Inparticular,theymustbe
awareoftheneedforfullTribalparticipationintheFederaldecisionmakingprocess,inaccor-
dance withtheFederaltrustresponsibilityand consistentwiththeDOE AmericanIndian
Policy.

STREAMLINE THE DELEGATION AND PERFORMANCE OF TASKS TO INVOLVE
WTERESTED PARTIES EARL Y.

Streamlinethedelegationand performanceoftasks,suchasapprovinginvitationlistsand
makinginitialphone callstointerestedparties.Thiswould permitmore advancenoticeabout
meetingdatesand mightallowtherepresentativesofsome groupsthatwould otherwisebe
under-represented(suchasregulatoryagencies,localcitizengroups,and TribalGovernments)
toadjusttheirplansinordertoparticipateortosuggestsubstitutes.

INTERESTED PARTY INP,'T INTO THE SENCHMARKING PROCESS CONTRIBUTES
MATERIALL Y TO ITS SUCCESS.

Interestedpartiesatthekickoffmeetingstronglyexpressedtheirviewsthattheoriginalscope
ofwork forthepairedcostcomparisoncouldnotbeachievedwithintheschedule,Working
withinterestedparties,thebenchmarkingprojectteamwas abletodevelopanachievablescope
ofwork thatstillmet theoverallintentofthebenchmarkinginitiative,aswellastheexpecta-
tionsofinterestedparties.

vlSmNaSITES

FOR COMPONENT _ENCHMARKING, USE A STRUCTURED METHODOLOGY
SUPPORTED BY APPROPRIATE MANAGEMENT TOOLS, INCLUDING CHECKLISTS AND
SURVEYS.

PROVIDE AS MUCH INFORMATION AS POSSIBLE PRIOR TO THE VISIT.

This practice assures that appropria',- Cacilities and people are being contacted and informs
partners about the kind of data require
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PREPARE AN OVERVIEW BRIEFING.

Assume thatpartnersknow nothingabouttheinitiativeand (dependingon theaudience)pre-
pareashort,informaldiscussion,oramore formalpresentation.

CONDUCT SITE VISITS WITH THE PEOPLE MOST KNOWLEDGEABLE ABOUT THE
PROJECT.

This practice is necessary to gain a clear understanding of the project and all contributing costs,
Face-to-face interviewing and data-gathering techniques can be used to obtain real-time infor-
mation about costs.

DEVELOP PERFORMANCE INDICA TORE TO HELP EXPLAIN REASONS FOR COST
DIFFERENCES.

Forexample,DOE paysforstatehealthand safetyinspectorstoresideatsome DOE facilities,
Thusinspectionsaremore frequentand more costlythanthoseinprivateIndustry,Develop-
ingperformanceindicatorsforthesetypesofactivitieswould helpDC E explainthereasonsfor
costdifferencesandtoaskforcommentsand suggestions,

GATHERING DATA

THE COST OF OPERATIONS DATA IS OFTEN CONSIDERED SENSITIVE.

Industryand DOE contractorsareconcernedaboutcontractcompetitionso sourcesand data
must beprotected,A greaternumber ofparticipantswould helpinthisarea.The objectives
and likelybenefitsoftheinitiativemust be statedclearlytoprovidecomparisonsonlywith
comparabledata,

REQUIRED INFORMATION MAY BE NESTED WITHIN SENSITIVE DOCUMENTS.

Companiesmay be reluctanttoreleaseentiredocumentssotheprojectteam mustbe specific
aboutactualdataneeded.
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