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Benchmarking ProgramBenchmarking Programg gg g
11 Agency Participants 11 Agency Participants 

California California DWR   DWR   

Portland Water BureauPortland Water Bureau

California California DWR   DWR   
Division of EngineeringDivision of Engineering

C t i  L k  W t  C t i  L k  W t  

East Bay East Bay MUDMUD

Santa Clara Valley Santa Clara Valley WDWD

Southern Southern Nevada Water Nevada Water 
AuthorityAuthority

Castaic Lake Water Castaic Lake Water 
AgencyAgency

Eastern Eastern MWDMWD
Los Angeles Los Angeles Dept of Water & Dept of Water & PowerPower

Metropolitan Metropolitan 
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Irvine Ranch Irvine Ranch WDWD
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San Diego County Water AuthoritySan Diego County Water Authority



Benchmarking Program ObjectivesBenchmarking Program ObjectivesBenchmarking Program ObjectivesBenchmarking Program Objectives

Designed to Address Key Participant Designed to Address Key Participant 
IssuesIssues

–– Define Key Performance Indicators (KPIs)Define Key Performance Indicators (KPIs)

–– Evaluate & compare performanceEvaluate & compare performanceEvaluate & compare performanceEvaluate & compare performance

–– Identify best practices relative to Identify best practices relative to 
performance driversperformance drivers (BMPs)(BMPs)performance drivers performance drivers (BMPs)(BMPs)
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Traditional Industry PerformanceTraditional Industry PerformanceTraditional Industry Performance Traditional Industry Performance 
ParadigmParadigm
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Traditional Performance ParadigmTraditional Performance ParadigmTraditional Performance Paradigm Traditional Performance Paradigm 
Is Strongly InstitutionalizedIs Strongly Institutionalized

ASCE Manual of ASCE Manual of SC a ua oSC a ua o
Practice Practice 45 45 

““How to Work Effectively How to Work Effectively 
ith C lti E iith C lti E i ””with Consulting Engineerswith Consulting Engineers””

Metropolitan is agency Metropolitan is agency 
i i fi i fparticipant for new participant for new 

update update 
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D i % Wid l U d A KD i % Wid l U d A KDesign % Widely Used As Key Design % Widely Used As Key 
Performance IndicatorPerformance Indicator

Program budgetingProgram budgeting
I di id l j tI di id l j t b d tib d tiIndividual project Individual project budgetingbudgeting
ManagingManaging //measuring performancemeasuring performance
Evaluating Evaluating project project mgmtmgmt
Proposal Proposal evaluationevaluation
Establishing Establishing fees for servicesfees for services
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Engineering ServicesEngineering Services
Key Performance MeasuresKey Performance Measures

FunctionFunction Performance Performance TargetTarget
MeasureMeasure

gg

DesignDesign Design as % of Design as % of 
Const.Const.

>$3M:      9>$3M:      9--12%12%

<$3M: 9<$3M: 9 15%15%<$3M:      9<$3M:      9--15%15%

InspectionInspection Inspection as % of Inspection as % of 
Const. CostConst. Cost

>$3M:      9>$3M:      9--12%12%

<$3M 9<$3M 9 15%15%
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<$3M:      9<$3M:      9--15%15%



Variables for Design %Variables for Design %

Design Cost (%) =Design Cost (%) =
Design Cost ($)Design Cost ($)

Design Cost (%) Design Cost (%) 
Capital Capital Const. Const. Cost ($)Cost ($)

Const. cost is estimate at start of designConst. cost is estimate at start of designgg
Actual const. bids vary with: Actual const. bids vary with: 
–– Economic cyclesEconomic cycles
–– No. of bidders No. of bidders 
–– Quality of designQuality of design
–– ReputationsReputations

Metropolitan’s performance measureMetropolitan’s performance measure
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–– Goal established as design commencesGoal established as design commences
–– Actual results based on final costsActual results based on final costs



Benchmarking Program Evaluates Data for 7 Benchmarking Program Evaluates Data for 7 
Types of Water Infrastructure ProjectsTypes of Water Infrastructure Projects

PipelinesPipelines Pump Pump StasStas.. Flow Control Flow Control StasStas..Flow Control Flow Control StasStas.. BuildingsBuildingsBuildingsBuildings

Corporate Resources Group February 2009

Water Treatment Water Treatment 
PlantsPlants

Water Storage Water Storage 
FacilitiesFacilities

Other Capital      Other Capital      
Const. ProjectsConst. Projects
Other Capital      Other Capital      

Const. ProjectsConst. Projects



Initial Results: Low Correlation ofInitial Results: Low Correlation ofInitial Results:  Low Correlation of Initial Results:  Low Correlation of 
Design % & Construction CostDesign % & Construction Cost
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Similar Results for Inspection %         Similar Results for Inspection %         p %p %
& Construction Cost& Construction Cost
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Initial Results Did Not SupportInitial Results Did Not SupportInitial Results Did Not Support Initial Results Did Not Support 
Traditional ParadigmsTraditional Paradigms

Low correlation between variables testedLow correlation between variables tested
Many regression models tested different Many regression models tested different 

variables & functionsvariables & functions
Difficult to collect consistent data from Difficult to collect consistent data from all all 

agenciesagencies
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Extensive Adjustments Required to Extensive Adjustments Required to 
Compare Multiple AgenciesCompare Multiple Agencies

Seattle 
Differences in Differences in accounting accounting 
practices practices across agenciesacross agencies

Differences in projectDifferences in project levellevel

Seattle 
8641

Differences in projectDifferences in project--level level 
accounting among projects accounting among projects 
by by same same agencyagency Engineering News 

Record (ENR)Differences across Differences across 
geographygeography

Difference in timeDifference in time

Record (ENR)
Construction Cost 
Index (CCI)
D  2006Difference in timeDifference in time Dec 2006

L.A. 
8879

Denver 
5714



Other Benchmarking Studies Showed Other Benchmarking Studies Showed gg
Similar ResultsSimilar Results

Municipal Municipal 
ffacilitiesacilities
Design Design (% const.) (% const.) 
vs. Const. ($)vs. Const. ($)
RR22 0 15260 1526RR22 = = 0.15260.1526
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Source: California MultiSource: California Multi--Agency CIP Benchmarking Study (Update 2007 Report)Agency CIP Benchmarking Study (Update 2007 Report)



Change in Regression Model            Change in Regression Model            
Design MeasureDesign Measure

♦♦ Design ($) vs. Design ($) vs. 
Const ($)Const ($)
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Change in Regression ModelChange in Regression ModelChange in Regression Model   Change in Regression Model   
Inspection MeasureInspection Measure
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Benchmarking Efforts UnderwayBenchmarking Efforts Underwayg yg y

MultiMulti--agency benchmarkingagency benchmarking
–– Adding more projects to databaseAdding more projects to database

•• 155 projects total155 projects total
Identify BMP’s for cost controlIdentify BMP’s for cost control–– Identify BMP s for cost controlIdentify BMP s for cost control

–– Develop planning phase BMP’s & performance Develop planning phase BMP’s & performance 
indicatorsindicators

ASCE Manual of Practice 45  ASCE Manual of Practice 45  
–– Release delayed 1Release delayed 1--2 years2 years

Metropolitan performance measures Metropolitan performance measures 
–– Return to E&CP Comm. with new goalsReturn to E&CP Comm. with new goals
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