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A.	 Introduction

For the sixth consecutive year, the California 
Multi-Agency CIP Benchmarking Study 
has continued its unparalleled effort to 
share the collective Capital Improvement 
Project implementation experiences of the 
seven largest cities in California. Although 
many of the individuals participating in 
the Study may have changed over time, 
in testimony to their effectiveness, the 
processes employed by the Study have 
guided its continued efficacies throughout 
the life of this effort. This ability to thrive in 
the face of an evolving Study Team mirrors 
one of the objectives of the Study itself; the 
ability for Agencies to thrive in the face of 
an evolving work force through continuous 
improvement and the implementation 
of Best Management Practices (BMPs).

Since the participating Cities of Long Beach, 
Los Angeles, Oakland, Sacramento, San 
Diego, San Jose and the City and County 
of San Francisco first initiated these 
efforts, they have experienced significant 
enhancements in both Capital Project 
delivery process and efficacy. To that 
end, interest within the industry has been 
piqued.  As a result, other benchmarking 
efforts, both large and small, have 
continued to spring up in various parts 
of the country. We applaud these efforts 
and look forward to a time when more 
agencies are sharing their best ideas for 
the benefit of all and owners can turn to 
one another to gather insight on how to 
address challenges that might be new to 
them, but which others have already faced.          
In Update 2007, the Project Team continued 

to pursue on-going tasks, as well as new ones:

Continue to improve the quality of the 
performance data and the functionality 
of the database.

Examine project delivery data and 
perform analyses to understand what 
drives performance.

Track the adoption of BMPs.

Create new BMPs targeted to address 
commonly held problem areas.

Continue sharing information with one 
another through the online discussion 
forum.

Perform special studies on topics of 
interest.

B.	 Performance Benchmarking

Performance benchmarking involves 
collecting documented project costs and 
creating data models of the component 
costs of project delivery versus the total 
construction cost.  Project delivery costs 
are defined as the sum of all agency and 
consultant costs associated with project 
planning, design, bid, award, construction 
management, and closeout activities.

The Update 2007 performance curves 
have been developed from data on 
projects completed on or after January 
1, 2002. Outlier projects have been 
identified and eliminated.  The remaining 

•

•

•

•

•

•
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698 projects used in the analyses were 
all delivered using the design-bid-build 
delivery method and each has a total 
construction cost of greater than $100,000.  

Performance Data Analyses

The Update 2007 performance data, 
shown in Table 1-1, indicate that for 
projects with completion dates in 2002 
to 2004, the trend of project delivery 
costs increased, then flattened between 
2004 and 2006.  The median value is 
the value at which 50% of the values are 
above and 50% of the values are below. 

In Update 2006, the Project Team noted that 
trends in project delivery cost are driven by a 
combination of factors, including improved 
cost data capture and reporting, increased 
implementation of BMPs, and increased 
requirements from their own agencies.
Drivers investigated in Update 2007 
were differences in project delivery 
costs among project sizes and types, 
and the distribution of projects in the 
database among those sizes and types. 

Table 1-1  Project Delivery Costs by Project Completion Year
(As % of Total Construction Cost)

As indicated in Table 1-1, project size 
(measured as median total construction 
cost), decreased slightly between 2002 
and 2005 and increased slightly in 2006.  
Project delivery costs (as a percentage 
of total construction costs) are influenced 
by economies of scale and exhibit an 
inverse relationship with total construction 
cost (see the regression curves in 
Appendix B).  Thus, project delivery 
costs (as a percentage of construction 
costs) are generally lower on larger 
projects than they are on smaller projects.

The influence of project distribution 
among project types on project delivery 
costs was also evaluated.  Table 1-2 
shows project delivery costs by each 
of the four project types in the Study.  

Year Design
Construction 
Management

Project Delivery 
(Total)

Median Total 
Construction 

Cost ($M)
2002 18% 16% 34% $0.7
2003 20% 17% 37% $0.5
2004 23% 17% 40% $0.6
2005 22% 17% 39% $0.6
2006 22% 18% 40% $0.8

Average 21% 17% 38% $0.6
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Table 1-2  Project Delivery Costs by Project Type
(As % of Total Construction Cost)

The Pipes project type has the lowest 
average project delivery cost.  If a larger 
proportion of Pipes projects were in the 
dataset, the average project delivery cost 
of the whole dataset would be driven down.  
Streets projects have the highest average 
project delivery cost among the project 
types, and make up nearly as much of 
the dataset as Pipes projects.  Thus, the 
influence of low project delivery cost from 
Pipes projects is probably balanced by the 
influence of high project delivery cost from 
Streets projects on the overall dataset.

The Project Team observed that the 
relatively high average project delivery 
cost of Streets projects is probably due 
to increasing cost influences of right-of-
way acquisition, community outreach 
requirements, environmental mitigation 
requirements, and the smaller median 
total construction cost of these projects. 
It is expected that as data collection 
methods and full BMP implementation 
improve, project delivery costs will decline.

Project del ivery performance and 
consultant usage by agency are presented 
in Table 1-3.  The table indicates that 
the majority of design and construction 
management efforts are completed in-
house by the participating agencies.  
There does not appear to be a close 
relationship between the level of in-
house effort and project delivery costs.

Type Design
Construction 
Management

Project 
Delivery 
(Total)

Median Total 
Construction 

Cost ($M)
Number of 

Projects (N)
M u n i c i p a l 
Facilities 21% 15% 36% $2.90 127
Parks 20% 18% 38% $0.41 102
Pipes 18% 17% 35% $0.69 256
Streets 24% 17% 41% $0.45 213

Average 21% 17% 38% $0.60 698
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Typically, the regression analyses for 
individual projects result in an inverse 
relationship between project delivery cost 
(as a percentage of total construction cost) 
and the total construction cost.  The trend 
shown in Table 1-3 is that project delivery 
costs averaged by agency increase with 
both average and median total construction 
cost.  This is not necessarily contradictory.  
Careful investigation using regression 
analyses reveals that project delivery 
costs are more closely related to the total 
number of projects submitted by Project 
Type than to the average or median total 
construction cost.  Therefore, when using 
the summary project delivery percentages, 
it is important to know the makeup of the 
database with respect to the distribution of 
projects by type.  See Table 3-5 in Chapter 
3 Performance Benchmarking for a 
summary of the project count by project type.

Performance curves produced for this 
Study are data regressions, demonstrating 
how close of a relationship exists between 
the dependent variable (y-axis) and the 
independent variable (x-axis).  A best-fit 
logarithmic curve is calculated using the 
least-squares method in Excel®, and a R2 
value is displayed.  The R2 value, also called 
the coefficient of determination, is a value 
between 1 and 0, with a value approaching 
0 indicating a poor model and a value 
approaching 1 indicating a close relationship.  

P-values were also calculated for each 
regression, indicating the regression’s 
suitability for predicting new values.  The p-
value indicates whether there are enough 
data points for the regression results to 
be statistically-significant.  A statistically-
significant model can be used to predict 
new values.  For the purposes of this 
Study, a p-value below 0.10 was selected 
to indicate a statistically-significant result.  

As indicated in Table 1-4, data were collected 
and analyzed at the level of four project 
types and fourteen project classifications. 
The performance models resulting from the 
analyses are summarized in Table 1-4 and 
the performance curves are in Appendix B.  

In addition to regressions of design, 
construction management, and project 
delivery costs versus TCC, regressions 
of change orders as a percentage of TCC 
versus TCC were updated.  Individual 
regressions were produced for each 
of the four project types.  Please see 
these regression models in Appendix B.

The results were similar to those from the 
Update 2005 and Update 2006 analyses, 
with very low R2 values.  Also, there is more 
data scatter associated with smaller projects 
than with larger ones.  In the Update 2007 
analyses, change orders averaged 10 
percent of TCC for the municipal facilities 
and streets project types.  Change orders 
averaged 4 to 10 percent for the pipes 
project type and for the parks project type. 
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Notes: TCC = Total Construction Cost; Des. = Design Cost; CM = Construction Management Cost; and PD = 
Project Delivery Cost.  The project delivery percentages indicated are the ranges between the logarithmic regression 
curve and upper bound of the 50 percent confidence interval for the respective ranges of TCC values.  Values of 
project delivery percentages are not the sum of Design and Construction Management percentages; they are the 
result of regression analyses of data points using the least-squares method.  Caution and review of the report text 
are urged in using this information. Refer to Appendix B for the corresponding regression curves, R2 values, and N 
values for more details.  Highlighted values indicate those for which R2 values were particularly low, below  0.10.

PROJECT TYPE             
                                         
    Project Classification

Range of TCC N (Count of 
Projects)

Des. (% 
of TCC)

CM (% of 
TCC) PD (% of TCC)

Grand Total 698

Municipal Facilities 127

Libraries 42

$2M<TCC<$3.5M 16 18% to 26% 17% to 28% 34% to 50%

$3.5M<TCC<$4M 15 17% to 24% 15% to 21% 32% to 42%

$4M<TCC<$9.5M 11 14% to 23% 5% to 19% 18% to 40%

Police/Fire Station 27

$0.2M<TCC<$1M 9 26% to 43% 15% to 21% 43% to 60%

$1M<TCC<$15M 13 14% to 35% 14% to 20% 27% to 53%

$15M<TCC<$33M 5 10% to 22% 13% to 18% 24% to 37%

Community Bldg/Rec Ctr/ Child Care/Gym 58

$0.2M<TCC<$1M 23 23% to 35% 15% to 21% 54% to 37%

$1M<TCC<$2M 18 21% to 31% 14% to 20% 36% to 47%

$2M<TCC<$8.5M 17 17% to 29% 13% to 19% 30% to 44%

Streets 213

Widening/New/Grade Separation 26

$0.2M<TCC<$0.6M 9 33% to 48% 14% to 20% 45% to 64%

$0.6M<TCC<$2M 9 26% to 43% 13% to 19% 39% to 57%

$2M<TCC<$17.5M 8 17% to 37% 12% to 18% 27% to 52%

Bridge 13

$0.1M<TCC<$0.3M 5 70% to 120% 17% to 22% 85% to 135%

$0.3M<TCC<$1.8M 4 34% to 100% 16% to 21% 50% to 115%

$1.8M<TCC<$12M 4 1% to 67% 15% to 20% 10% to 80%

Reconstruction 50

$0.1M<TCC<$0.5M 14 23% to 33% 19% to 30% 41% to 58%

$0.5M<TCC<$1M 21 22% to 30% 17% to 29% 39% to 53%

$1M<TCC<$11.5M 15 18% to 28% 13% to 27% 31% to 51%

Bike/Pedestrian/Streetscape 55

$0.2M<TCC<$0.3M 22 27% to 45% 18% to 24% 45% to 65%

$0.3M<TCC<$0.5M 12 23% to 37% 17% to 22% 40% to 56%

$0.5M<TCC<$2.2M 21 12% to 33% 15% to 21% 26% to 52%

Table 1-4 Summary of Performance Models
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Table 1-4 Summary of Performance Models (cont’d)

Notes: TCC = Total Construction Cost; Des. = Design Cost; CM = Construction Management Cost; and PD = 
Project Delivery Cost.  The project delivery percentages indicated are the ranges between the logarithmic regression 
curve and upper bound of the 50 percent confidence interval for the respective ranges of TCC values.  Values of 
project delivery percentages are not the sum of Design and Construction Management percentages; they are the 
result of regression analyses of data points using the least-squares method.  Caution and review of the report text 
are urged in using this information. Refer to Appendix B for the corresponding regression curves, R2 values, and N 
values for more details.  Highlighted values indicate those for which R2 values were particularly low, below  0.10.

PROJECT TYPE             
                                         
    Project Classification

Range of TCC N (Count of 
Projects)

Des. (% 
of TCC)

CM (% of 
TCC) PD (% of TCC)

Grand Total 698

Streets 127

Signals 69

$0.1M<TCC<$0.2M 25 18% to 26% 19% to 25% 37% to 45%

$0.2M<TCC<$0.5M 27 16% to 25% 19% to 25% 36% to 44%

$0.5M<TCC<$3M 17 17% to 24% 19% to 25% 35% to 43%

Pipes 256

Gravity System 218

$0.1M<TCC<$0.5M 70 20% to 30% 18% to 26% 37% to 55%

$0.5M<TCC<$1M 72 16% to 26% 17% to 24% 35% to 47%

$1M<TCC<$10M 76 10% to 25% 14% to 23% 24% to 44%

Pressure Systems 25

$0.1M<TCC<$0.4M 7 15% to 23% 14% to 23% 29% to 45%

$0.4M<TCC<$0.7M 8 14% to 21% 12% to 18% 26% to 37%

$0.7M<TCC<$2.3M 10 13% to 19% 7% to 16% 20% to 34%

Pump Station 13

$0.2M<TCC<$0.8M 3 17% to 21% 12% to 17% 27% to 35%

$0.8M<TCC<$4M 6 15% to 19% 12% to 17% 27% to 35%

$4M<TCC<$22M 4 14% to 18% 12% to 17% 27% to 35%

Parks 102

Playgrounds 80

$0.1M<TCC<$0.3M 27 22% to 29% 18% to 27% 40% to 53%

$0.3M<TCC<$0.5M 25 20% to 27% 17% to 25% 36% to 47%

$0.5M<TCC<$6M 28 15% to 26% 10% to 23% 25% to 45%

Sportfields 9

$0.3M<TCC<$0.5M 3 13% to 21% 17% to 23% 31% to 38%

$0.5M<TCC<$1M 3 15% to 25% 14% to 22% 32% to 39%

$1M<TCC<$6.5M 3 19% to 33% 8% to 19% 33% to 42%

Restrooms 13

$0.1M<TCC<$0.2M 5 17% to 24% 26% to 33% 45% to 54%

$0.2M<TCC<$0.3M 5 19% to 26% 26% to 33% 46% to 55%

$0.3M<TCC<$1.5M 3 20% to 30% 26% to 33% 47% to 58%
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The table and best-fit curves provide an 
average of the data that can be used as 
a starting point for budgeting an entire 
program of projects.  Caution and use of 
professional judgment to consider unique 
project attributes is suggested if the best-fit 
curve is used to budget an individual project.

Special Studies

The Project Team selected three 
topics for Special Study this year:  
Alternative Project Delivery Methods, 
Construction Cost Unit Pricing, and 
Regional and Chronological Adjustments.

I.	 Alternative Project D elivery 
Methods

Two agencies delivered presentations 
during a quarterly Project Team meeting 
on their experiences with the Construction 
Manager (CM) At-Risk and Design-Build 
delivery methods in the form of case 
studies.   A summary of the method, 
each agency’s experience, advantages, 
and disadvantages were discussed. 

II.	 Construction Cost Unit Pricing

The Project Team was interested in 
exploring this issue to better understand 
how unit price differences among the 
agencies is driven by real cost inflation 
versus local market conditions. Additionally, 
they were seeking guidance on estimating 
costs for similar capital facil i t ies.

The results indicate that of the factors that 
drive the cost of construction for library 
projects (e.g., market conditions, building 
materials, ancillary facilities, special 
finishes, gross area), the gross area is 
clearly the most influential.  Regression 
curves of total construction cost versus 
gross area for library projects produced 
results with significantly higher R2 values 

than those of total construction cost versus 
cost per square foot, indicating that as 
much as 73% (R2 = 0.73) of the variability 
in library total construction cost is explained 
by the gross area of the building.  There are 
a number of existing resources available 
to agencies to develop construction cost 
estimates, and the importance of utilizing 
professional cost estimators familiar with 
local market influences (whether internal 
or external) cannot be overemphasized.

III.	 Special Study:  R  egional and 
Chronological Adjustments

In planning for Update 2007, the Project 
Team wished to study the influence of 
adjusting cost data for regional and 
chronological differences.  The Study 
Team presented some information on 
regional and city price indexing, including 
historical trends and future projections.  

An examination of the types of cost data 
collected in this Study indicated that 
while some adjustments of construction 
cost data could be made using available 
indices, adjustments to project delivery 
costs would be difficult.  Data in this 
Study are not collected at a level of 
detail to support such adjustments.

C.	 Best Management Practices

At the start of the Study, the agencies 
examined over 100 practices used in 
project delivery.  They included practices 
that they did not already commonly use, but 
believed should be implemented as BMPs.  
Practices are also added annually by the 
agencies to address specific challenges 
they encounter or to reflect new learnings 
by the participants.  Agency implementation 
of the selected practices has been and will 
continue to be tracked during the lifetime 
of the Study.  These BMPs are believed 
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to directly influence the cost of either 
design or construction management and, 
ultimately, project delivery efficiency.  
The agencies have continued to pursue 
the full implementation of BMPs.  As of 
Update 2007, the agencies have fully 
implemented nearly 70 percent of all BMPs.  

To support the linking of BMPs to 
performance improvements,  BMP 
implementation has been tracked and 
project completion dates have been 
collected on the Performance Questionnaire.  

The Project Team selected the following 
five areas of project delivery as heavily 
inf luencing project delivery costs:  

ROW Procurement
Environmental Process
Permitting
Utility Relocations
Project Management Training

The Project Team agreed that developing 
and implementing BMPs related to 
improving performance in these areas will 
improve overall project delivery efficiency.  

In Update 2007, the Project Team 
added six new BMPs to the BMP 
implementation tracking list.    The BMPs 
were developed addressing issues in the 
areas of permitting and environmental 
regulation compliance.  These BMPs were:

1.g 2007:  Make an early de-
termination on which environ-
mental documents are required 
and incorporate them into the 
schedule.

2.o 2007:  Obtain independent 
cost estimates (outside of the 
designer) during the design 

•
•
•
•
•

•

•

process, inclusive of local mar-
ket influences on complex proj-
ects.

3.III.k 2007:  Establish a Utility 
Coordinating Committee with 
members from public and pri-
vate entities.

3.III.l  2007:  Designate a re-
sponsible person or group and 
establish a process of notifica-
tions and milestones for utility 
relocations.

5.III.h 2007:  Include a fixed 
ROW acquisition milestone 
schedule and obtain commit-
ments from participating City 
departments.

5.IV.b 2007:  Have a coor-
dinator with expertise in the 
environmental process within 
the department delivering the 
engineering/capital project.

BMPs in the other areas will be discussed 
and developed during future Study phases.

It is anticipated that the performance 
data will eventually demonstrate that 
as BMPs were implemented, project 
delivery costs were reduced.  However, 
it is recognized that “processes” become 
effective “practices” only after a learning 
curve and full implementation on projects.  
Therefore, obtaining empirical evidence of 
this trend is expected to take several years.

D.	 Online Discussion Forum

The following discussion topics are summa-
rized in Chapter 5 Online Discussion Forum.

Consultant Contract Indemnifi-	
cation Clauses

•

•

•

•

•
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LEED Policy
Professional Services Procure-
ment Process
Handicapped Parking
Consultant Performance Tar-
gets for Change Orders
Bid Rejection and Negotiation
Consultant Rating Systems 
Criteria and Standards for Right 
Turn Lanes
Prevailing Wages
Sidewalk Repairs
Construction Cost Estimating by 
Consultants

An archive of the full discussion forum 
is posted confidentially on the Study 
website for access by the participants.

E.	 Conclusions

I.	 Performance Benchmarking

In Update 2006, the Project Team noted that 
trends in project delivery cost are driven by a 
combination of factors, including improved 
cost data capture and reporting, increased 
implementation of BMPs, and increased 
requirements from their own agencies.

In Update 2007, the participating agencies 
have continued to contribute project delivery 
cost data and the Study Team has continued 
to analyze the data in different ways in order 
to understand the drivers of performance. 

Project delivery costs (as a 
percentage of total construc-
tion cost) by project type in the 
Update 2007 analysis were:  

Municipal Facilities	 36%
Parks			   38%
Pipes			   35%
Streets			  41%

•
•

•
•

•
•
•

•
•
•

•

Trends in project delivery costs 
in this Study are influenced by 
project size (measured as me-
dian total construction cost) and 
project type.

The influence of project size on 
project delivery costs is once 
again demonstrated by the in-
verse relationships shown on 
the regression curves in Appen-
dix B Performance Curves.

The Special Study on construc-
tion cost unit pricing for library 
projects showed that of the 
factors that drive the cost of 
construction for libraries, the 
gross area is clearly the most 
influential.  As much as 73% of 
the variability in library total con-
struction cost is explained by the 
gross area of the building.  

The Special Study on alterna-
tive project delivery methods 
showed that there are a number 
of advantages and disadvantag-
es to the use of each method.  
The agency’s needs and indi-
vidual project characteristics 
should be used to select the 
best method.

The Special Study on regional 
and chronological adjustments 
showed that these types of ad-
justments are not practical for 
the Study dataset at this time.

II.	 Best Management Practices

The agencies have continued to fully 
implement selected BMPs.  As of Update 
2007, the agencies have fully implemented 
more than 70 percent of all BMPs.  

•

•

•

•

•
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The Project Team selected the following 
five areas of project delivery as heavily 
influencing project delivery costs:  

ROW Procurement
Environmental Process
Permitting
Utility Relocations
Project Management Training

The Project Team agreed that developing 
and implementing BMPs related to 
improving performance in these areas will 
improve overall project delivery efficiency.  

In Update 2007, the Project Team added 
six new BMPs to the BMP implementation 
tracking list.    The BMPs were developed 
addressing issues in the areas of permitting 
and environmental regulation compliance.  
BMPs in the other areas will be discussed 
and developed during future Study phases.
It is anticipated that the performance 
data will eventually demonstrate that 
as BMPs are implemented, project 
delivery costs were reduced.  However, 
it is recognized that “processes” become 
effective “practices” only after a learning 
curve and full implementation on projects.  
Therefore, obtaining empirical evidence of 
this trend is expected to take several years.

III.	 Online Discussion Forum

The Online Discussion Forum is becoming 
an increasingly important feature for 
Study participants, with active exchanges 
occurring frequently and important issues 
addressed with changes to policy, approach, 
or BMP implementation.  Participants will 
continue sharing information through 
the Online Discussion Forum and during 
the quarterly meetings, and presenting 
the more interesting results to the public 
through the Study reports.  The continued 
sharing of challenges and solutions through 

•
•
•
•
•

the Online Discussion Forum remains a 
remarkable advantage to all participants.
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For the sixth consecutive year, the 
California Multi-Agency CIP Benchmarking 
Study has continued its unparalleled effort 
to share the collective Capital Improvement 
Project implementation experiences of the 
seven largest cities in California. Although 
many of the individuals participating in 
the Study may have changed over time, 
in testimony to their effectiveness, the 
processes employed by the Study have 
guided its continued efficacies throughout 
the life of this effort. This ability to thrive in 
the face of an evolving Study Team mirrors 
one of the objectives of the Study itself; the 
ability for Agencies to thrive in the face of 
an evolving work force through continuous 
improvement and the implementation 
of Best Management Practices (BMPs).

Since the participating Cities of Long Beach, 
Los Angeles, Oakland, Sacramento, San 
Diego, and San Jose and the City and 
County of San Francisco first initiated 
these efforts, they have experienced 
significant enhancements in both capital 
project delivery process and efficacy.  
To that end, interest within the industry 
has been piqued.  As a result, other 
benchmarking efforts, both large and 
small, have continued to spring up in 
various parts of the country. We applaud 
these efforts and look forward to a time 
when more agencies are sharing their best 
ideas for the benefit of all and owners can 
turn to one another to gather insight on how 
to address challenges that might be new to 
them, but which others have already faced.          

In Update 2007, the Project Team 
h a s  c o n t i n u e d  t o  p u r s u e  o n -
going tasks, as well as new ones:

Continue to improve the quality 
of the performance data and the 
functionality of the database.

Examine project delivery data 
and perform analyses to under-
stand what drives performance.

Track the adoption of BMPs.

Create new BMPs targeted to 
address commonly held problem 
areas.

Continue sharing information 
with one another through the online 
discussion forum.

Perform special studies on top-
ics of interest.

A.	 Background

In October 2001, the City of Los Angeles, 
Department of Public Works, Bureau of 
Engineering initiated the Study with several 
of the largest cities in California.  These 
cities joined together to form the Project 
Team for the Study.  After working together 
for six years, this team agrees that they 
benefit from collaborating and pooling their 
project delivery knowledge and experience.
 
The Study initially involved six agencies, 
with a seventh joining the team in 2003.  The 
participating agencies currently include:

•

•

•

•

•

•
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City of Long Beach, Department 
of Public Works

City of Los Angeles, Depart-
ment of Public Works, Bureau of 
Engineering

City of Oakland, Public Works 
Agency

City of Sacramento, Department 
of General Services, Department 
of Transportation, and Department 
of Utilities

•

•

•

•

City of San Diego, Engineering 
and Capital Projects Department

City and County of San Fran-
cisco, Department of Public Works, 
Bureau of Engineering, Bureau of 
Architecture, and Bureau of Con-
struction Management

City of San Jose, Department of 
Public Works and City Manager’s 
Office

Table 2-1 summarizes some of general 
characteristics of the participating 
agencies and/or of specific departments.  
 

•

•

•

Table 2-1 Agencies’ Overall Information

   Information Population

Area 

Website Government Form(sq. 
mi.)

Long Beach 492,912 50 http://www.longbeach.gov Council-Manager- 
Charter

Los Angeles 4,018,080 469 http://eng.lacity.org Mayor-Council

Oakland 399,484 66 http://www.oaklandpw.com Mayor-Council-
Administrator

and www.oaklandnet.com

Sacramento 457,514 98 http://www.cityofsacramento.org Council-Manager 

Dept. of General Services
Dept. of Transportation
Dept. of Utilities

San Diego 1,305,736 342 http://www.sandiego.gov Mayor-Council

San Francisco 801,377 47 http://www.sfdpw.com Mayor-
Board of Supervisors

(11 members)

San Jose 974,000 178 http://www.sanjoseca.gov Mayor-Council-Manager
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Upon initiation of the Study, it was agreed 
that published data provided by Study 
participants should remain anonymous in 
order to create a positive, non-competitive 
team environment, conducive to meeting 
the Study’s goals.  Therefore, no projects 
are identified by name in this document or 
in the project database and agencies are 
referred to by an alias (such as “Agency 
A”) when anonymity is appropriate.

B.	 Benefits of Participation

The participating agencies have been 
very supportive of the Study efforts over 
the years.  The Study is possible only 
because the agencies believe they are 
benefiting from their continued participation.

The agencies have expressed the 
benefits they experience in a variety 
of  ways, including the fol lowing:

The City of San Jose has ben-
efited by having ready access to 
the performance data and BMPs 
of the largest cities in California.  
This has assisted their decision-
making process regarding policy 
and procedural improvements, es-
pecially with regard to newer topics 
that impact capital project delivery 
such as LEED/Green Building ini-
tiatives and alternative contracting 
methods (i.e. design-build).  San 
Jose also offers: “What is great is 
that we learn new things at every 
meeting that lead to ways we can 
challenge ourselves to improve our 
processes and procedures. The 
online forum has also proved to be 
a very valuable tool between meet-
ings and has generated some very 

•

informative discussions on a broad 
range of topics.”

The City and County of San 
Francisco has benefited from 
participating in the benchmarking 
studies in many ways.  “The results 
of the Study have validated our 
agency’s performance when we 
underwent a recent management 
audit by the City Controller.  Re-
viewing the BMPs adopted by the 
various agencies has encouraged 
us to consider new and better ways 
to deliver our services.  Formal 
contacts through the online discus-
sion forum and informal contacts 
have allowed us to share informa-
tion about public works practices 
and processes and to learn from 
one another.”

The City of Los Angeles com-
mented that “the discussion forum 
has been especially useful in ana-
lyzing certain aspects of the way 
we do business in the City of Los 
Angeles.  It allows us to get input 
on specific topics from other major 
California cities and benefit from 
their particular experiences, to 
find out how the other major cities 
conduct their business, and we are 
able to receive feedback on our 
ideas from the other municipali-
ties.  It also allows the City of Los 
Angeles to share our experience 
and business practices with other 
major cities, and helps to make 
our practices and policies more 
consistent with cities throughout 
the state.  As an example, the City 
of Los Angeles is exploring the use 
of Design Build, which would be 
a new method of project delivery 

•

•
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for us.  By utilizing the discussion 
forum and gathering the ideas and 
experiences from other Cities on 
the Benchmarking Team, we were 
able to get much of the information 
we needed to make the decision 
to proceed with this concept, and 
have established a Design Build 
Task Force within the City to move 
the process forward.”

The City of Long Beach offers 
this comment:  “The environment in 
which cities are planning, design-
ing, and constructing their capital 
improvement programs has been in 
a state of constant change over the 
past few years.  Rapid increases in 
construction costs, more stringent 
environmental regulations along 
with the political desire to be more 
‘green’, and the ever present bud-
get shortfalls are just a few of the 
challenges being faced by cities 
in California.  Participation in the 
statewide benchmarking process 
has allowed the City of Long Beach 
to normalize its project delivery per-
formance against this ever-chang-
ing environment, and to learn from 
the other participants how they are 
overcoming these challenges.”

According to the City of Sacra-
mento, “the benefits of our contin-
ued participation in the Study have 
increased geometrically each year 
we have participated.   Our data 
collection and tracking has evolved 
to mirror the Study format, making 
it much easier for us to directly 
correlate the results of our work 
and effort with that of our industry 
peers.  As we continue to imple-
ment new BMPs each year, our 

•

•

project management and delivery 
standards have improved greatly 
over where we were just a few 
years ago.  We have also found 
that the online discussion forum 
is an invaluable resource when 
we are researching a new policy 
or practice, as all of the participat-
ing agencies are very generous 
in sharing their own knowledge, 
standards, and practices.”

The City of San Diego has 
benefited from participation in the 
Study in several ways.  The da-
tabase developed for the various 
project types provides the City with 
a better understanding of the cost 
to deliver projects, schedules, and 
the ability to identify trends earlier.  
The comparison of City projects 
to the other agencies has helped 
define where the City is doing well 
and where improvement could be 
made.  The discussion of BMPs 
helps provide a framework and 
examples of how to implement 
needed improvements.  Online dis-
cussions between agencies result 
in immediate feedback for issues 
that come up from time to time.  
These online discussions provide 
the ability to discuss specific proj-
ect tasks, specifications, and mis-
cellaneous requirements.

The City of Oakland presented 
the benchmarking Study results to 
the Public Works Committee and 
received positive feedback from the 
Councilmembers.  A Councilmem-
ber who had been concerned about 
the high costs of project delivery 
stated how appreciative he was 
of having a better understanding 

•

•
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of the true cost to deliver projects, 
and a better appreciation for the 
hidden but necessary costs.  They 
add that “the Study helps us edu-
cate the public, elected officials and 
our clients on the costs associated 
in delivering capital projects.   In 
addition, the Study has allowed us 
to share our experiences and chal-
lenges with other major California 
Cities, to work as a group to develop 
new strategies and BMPs, and to 
ultimately improve our delivery of 
capital projects for the City.”   

C.	 Study Focus

In this year’s Study, special attention was 
given to developing new BMPs in the areas 
of permitting and environmental regulation 
compliance.  These BMPs were all 
developed with the belief they will improve 
the efficiency of capital project delivery. 

During the quarterly Project Team 
meetings, time was set aside to discuss the 
challenges the participants encounter in 
the capital project delivery process and to 
brainstorm ways to effectively address those 
challenges.  New BMPs were then developed 
and added to the implementation list.  

P l e a s e  s e e  C h a p t e r  4  B e s t 
Management Practices  for more 
detail on the results of this effort.

D.	 Study Goals

The Study Methodology is described in 
detail in the first Study report (published 
in 2002) and modifications to it have 

been documented in subsequent Study 
reports.   In Update 2007, the agencies 
made progress on several goals:
 

1.	 Improve the quality of the 
performance data and the func-
tionality of the database.  The 
agencies continued their efforts to 
capture complete project delivery 
costs and increase the number 
of projects in the database.  Per-
formance curves were developed 
for projects falling into 14 clas-
sifications among 4 project types.  
Regressions were done for design, 
construction management, and 
overall project delivery costs as a 
function of total construction cost 
(TCC).  Agencies verified or cor-
rected randomly-selected project 
data and made presentations on 
their data collection process.  A 
statistical outlier analysis was also 
performed.

2.	 Track the adoption of Best 
Management Practices (BMPs). 
The Study Team continued to track 
the implementation of BMPs in or-
der to link these practices to capital 
project performance improvement 
over time, in order to encourage 
their implementation and to sup-
port linking BMPs to changes in 
performance.  

3.	 Create new BMPs targeted to 
address commonly held problem 
areas. The Project Team continued 
to discuss common challenges and 
share ideas for addressing those 
challenges during the quarterly 
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meetings as well as in the online 
discussion forum.  New BMPs were 
adopted by the Project Team for 
implementation and added to the 
implementation list.  

4.	 Continue sharing information 
with one another through the 
online discussion forum.  The 
Project Team uses the discussion 
forum to share information; survey 
one another on current processes 
and policies; and collaborate on 
implementing new processes and 
policies.

5.	 Perform special studies on 
topics of interest.  This year’s 
special studies were on alternative 
project delivery methods, construc-
tion cost unit pricing, and using 
regional and chronological adjust-
ments for cost data.  
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Performance benchmarking involves 
collecting documented project costs and 
plotting the component costs of project 
delivery against the total construction 
cost (TCC).  All of the actual project costs 
are collected by the agencies using a 
Performance Questionnaire created in 
Microsoft Excel®.  Data are then compiled 
from the questionnaires in Excel® using 
a Visual Basic for Applications (VBA) 
code and transferred into the database, 
where the data is reviewed and vetted.  
A copy of the current Performance 
Questionnaire can be found in Appendix A.

A.	 Study Criteria

The following criteria applied to Update 
2007 performance benchmarking analyses:

Total Construction Cost – TCC 
is the sum of the awarded con-
struction contract, net change 
orders, utility relocation, and 
construction by agency forces.  
TCC does not include, land ac-
quisition, environmental moni-
toring and mitigation, design, 
or construction management 
costs.  All projects included in 
the analyses have a TCC ex-
ceeding $100,000.

Completion Date – Projects 
included in the Study analyses 
were completed on or after 
January 1, 2002.  Projects with 
earlier completion dates were 
kept in the database, but ex-
cluded from the analyses.

•

•

Outlier Elimination – Statistical 
outliers were identified using the 
statistical method described in 
the Update 2004 report.  The 
total project delivery cost of 
each project in the database 
was evaluated against all other 
projects in the same classifica-
tion.  Potential outliers were then 
excluded from the analyses only 
if the respective agency con-
firmed that the project delivery 
process was not representative 
of the procedures normally used 
to deliver projects.  Projects 
confirmed as outliers by the 
agencies were kept in the da-
tabase, but excluded from the 
analyses.

Project Delivery Method – All 
projects in this Study were deliv-
ered through the traditional De-
sign-Bid-Build delivery method.  
Projects delivered using other 
methods are not included in this 
Study at this time.

Change Order Classification 
– To support meaningful change 
order analyses, the Project 
Team reported change orders in 
accordance with predetermined 
change order classifications.  
These  classifications are:  

•

•

•
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Changed/Unforeseen Condition.

Changes to Bid Documents

Cl ient- Ini t iated Changes

Project Classifications – Fourteen project 
classifications grouped into four project types 
are used in this Study.  The project types 
and classifications are shown in Table 3-1.
 

1.

2.

3.

Table 3-1 Project Types and Classifications

Project Types Classifications
Municipal Facilities          Libraries

         Police and Fire Stations
        Community Centers, Recreation Centers, Child  Care             

Facilities, Gymnasiums
Streets          Widening, New, and Grade Separation

         Bridges
         Reconstruction
         Bike Ways, Pedestrian Ways, and Streetscapes
         Signals

Pipe Systems          Gravity Systems
         Pressure Systems
         Pump Stations

Parks          Playgrounds
         Sportfields
         Restrooms

B.	 Data Collection and 
Confirmation

The agencies are commited to providing 
accurate, complete project delivery cost 
data to support the development of 
performance models.  Project delivery costs 
are defined as the sum of all agency and 
consultant costs associated with project 
planning, design, bid, award, construction 
management, and closeout activities.  

Examples of specific activities included in 
project delivery are presented in Table 3-2. 
Each agency delivered a presentation 
describing how it completes the project 
delivery cost data portion of the Perfomance 
Questionnaire. The presentations were 
shared with the Project Team during 
a quarterly workshop.  The goal of 
these presentations was to confirm 
that the agencies were completing the 
questionnaires with comparable, complete, 
and accurate values.  The agencies have 
found that preparing the presentation and 
discussing the methods used helps to 
clarify points of confusion or inconsistency.

Each agency was also asked to verify data 
for 5 randomly-selected projects that were 
submitted in previous Study phases.  The 
confirmations were collected, the required 
corrections made, and the results of the 
confirmation were shared with the agencies.  
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In the course of data confirmation, each 
Agency provided an explanation for 
changes resulting in greater than 1 percent 
change in project delivery cost.  Many of 
the deviations were explained by changes 
in project cost accounting systems and 
by submission of data prior to complete 
closure of project financial elements.

Because the number of projects corrected 
is a small proportion of the entire database, 
the overall impact of the revisions upon the 
analyses was inconsequential.  This exercise 
did, however, reaffirm the need to continue 
improving the data collection and reporting 
process on all reported project data.

C.	 Performance Database

Table 3-3 summarizes the number of 
projects included in the database and in 
the analyses.  The database now contains 
1,160 projects in total.  Following the 
application of the Study criteria previously 
described, 698 projects fit the Study 
criteria and were included in the analyses. 

The participating agencies use fully-
burdened costs for project delivery tasks 
because agencies’ overhead multipliers 
are similar. They have also agreed that 
land acquisition costs and environmental 
impact mitigation costs should be 
excluded from the TCC cost calculation.

As previously indicated, there are 4 project 
types (Municipal Facilities, Streets, Pipe 
Systems, and Parks) and 14 project 
classifications included in this Study.  Table 
3-4 summarizes the distribution of projects 
included in the Update 2007 analyses. 

In the Study 2002  report ,  i t  was 
recommended that at least 10 projects per 
classification and a minimum data set of

2,000 projects distributed evenly among
classifications, ranges of TCC, and agencies 
are necessary to achieve statistically-
significant results.  There is still some 
progress to be made on this requirement.

The agencies acknowledged that it 
is vital to the success of the Study to 
continue increasing the size of the data 
set, thereby increasing the confidence, 
consistency, and reliability of results.

 D.	 Overhead Rates

Based upon the results of an evaluation 
performed in the Update 2004, the Study 
Team agreed that normalization of the 
cost data for differences in overhead rates 
was not necessary at this time.  Please 
see the Update 2004 report for more 
details on the overhead rate analyses 
and Appendix C Indirect Rates of this 
report for a summary of overhead rates. 

E.	 Performance Data Analyses

Table 3-5 summarizes characteristics 
of the projects included in the analyses 
by project completion year and shows 
trends in the average TCC values, median 
TCC values, design costs, construction 
management costs, and overall project 
delivery costs.   The median value is the 
value at which 50% of the values are 
above and 50% of the values are below.

The Update 2007 performance data, shown 
in Table 3-5, indicate that for projects with 
completion dates in 2002 to 2004, the 
trend of project delivery costs increased 
then flattened between 2004 and 2006. 
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Table 3 -2 Project Cost Categories

Category and Phase Description
1) Design Costs: The design phase (and associated costs) begins with the 

initial concept development, includes planning as well 
as design, and ends with the issuance of a construction 
notice-to-proceed. Design costs consist of direct labor 
costs, other direct agency costs such as art fees and 
permits, and consultant services cost associated with 
planning and design. Design may include the following:

Pre-Design          Complete schematic design documents
         Review and develop scope
         Evaluate schedule and budget
         Review alternative approaches to design and construction
         Obtain owner approval to proceed
         Attend hearings and proceedings in connection with the proj-

ect
         Prepare feasibility studies
         Prepare comparative studies of sites, buildings, or locations
         Provide submissions for governmental approvals
         Provide services related to future facilities, systems, or equip-

ment
         Provide services as related to the investigation of existing 

conditions of site or buildings or to prepare as-built drawings
         Develop life cycle costs
         Complete environmental documentation and clearances
         Manage right-of-way procurement process
         Monitor and control project costs

Design          Complete design development documents including outline 
specifications

         Evaluate budget and schedule against updated construction 
cost estimate

         Complete design and specifications
         Develop bid documents and forms including contracts
         Complete permit applications
         Coordinate agency reviews of documents
         Review substitutions of materials and equipment
         Prepare additive or deductive alternate documentation
         Coordinate geotechnical, hazardous material, acoustic or other 

specialty design requirements
         Provide interior design services
         Monitor and control project costs
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Table 3 -2 Project Cost Categories (cont’d)

Category and Phase Description
Bid and Award          Prepare advertisement for bids

         Perform prequalification of bidders
         Manage the pre-bid conference
         Perform the bid evaluations
         Prepare the recommendation for award
         Obtain approval of contract award from Board/Council
         Prepare the notice to proceed
         Monitor and control project costs

2) Construction Management 
Costs:

All costs associated with construction management, 
including closeout costs, are included in this cat-
egory. Construction management costs consist of di-
rect labor, other agency costs, and consultant usage. 
Construction management may include the following:

Construction          Hold pre-construction conference
         Review and approve schedule and schedule updates
         Perform on-site management
         Review shop drawings, samples, and submittals
         Perform testing and inspection
         Process payment requests
         Review, and negotiate change orders
         Prepare monthly reports to owner and agencies
         Respond to requests for information
         Develop and implement a project communications plan
         Perform document control
         Manage claims
         Perform final inspections and develop/track punch list 

Closeout Phase          Commission facilities and equipment
         Train maintenance and operation
         personnel
         Document and track warranty and guarantee information 
         Plan move-in
         File notices (occupancy, completion, etc.)
         Check and file as-built documents
         Monitor and control project costs

3) Total Project Delivery Costs: This is the total cost of delivering a capital improve-
ment project, equal to the sum of the design cost and 
construction management costs indicated above.
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Table 3 -3 Growth of Database

Note:  
1 Study Phase indicates action taken on the count of projects corresponding to Study Years I = 2002, II = 2003, III 
= 2004, IV = 2005, V = 2006, and VI = 2007.
2Projects that do not fit Study criteria for project classifications and minimum TCC of $100K were removed from 
the database.

Table 3 -2 Project Cost Categories (cont’d)

Category and Phase Description
4) Change Order Cost:   Please see the update 2005 Report for details 

as the following types of change orders:
         Changed/unforeseen conditions
         Changes to Bid Documents
         Client-Initiated changes

5) Construction Cost: This is the direct construction cost, including all change orders 
during the construction phase (from the issuance of Notice 
to Proceed to Notice of Acceptance). The following costs are 
associated with construction and are included in the TCC:
         Direct actual construction
         Total amount of positive change orders throughout construc-

tion
         Fixtures, furnishing, and equipment (FFE)
         Utilities relocation
§         Work performed by the agency’s staff and other agencies’ 

staff

Study 
Phase1

Submitted Deleted Increase Excluded Net
(a) Total (b) TCC 

<$100K
(c) Non-
Repre-
sentative

(d)=(a)-(b)-(c) (e) Project 
Completion 
Date <2002

(g) Outliers Projects in 
Analyses (h)= 
(d)-(e)-(f)-(g) 

I 237 25 41 171 121 14 36
II 285 0 34 251 161 21 69
III 262 0 27 235 20 48 167
IV 170 17 20 133 5 36 92
V 182 0 1 181 8 22 151
VI 189 0 0 189 0 6 183
Total 1,325 42 123 1160 315 147 698



Page  25

Chapter 3 
Performance Benchmarking

Ta
bl

e 
3 

-4
  P

ro
je

ct
s 

D
is

tr
ib

ut
io

n 
M

at
rix

A
ge

nc
y

Lo
ng

 
B

ea
ch

Lo
s 

A
ng

el
es

O
ak

la
nd

Sa
cr

a-
m

en
to

Sa
n 

D
ie

go
Sa

n 
 

Fr
an

ci
sc

o
Sa

n 
Jo

se
To

ta
l

M
un

ic
ip

al
 F

ac
ili

tie
s

8
55

8
10

6
13

27
12

7
Li

br
ar

ie
s

0
33

0
0

2
1

6
42

P
ol

ic
e/

Fi
re

 S
ta

tio
n

3
8

1
2

4
6

3
27

C
om

m
./R

ec
. C

en
te

r/ 
C

hi
ld

 C
ar

e/
G

ym
5

14
7

8
0

6
18

58
St

re
et

s
14

11
39

40
37

24
48

21
3

W
id

en
in

g/
N

ew
/G

ra
de

 
S

ep
ar

at
io

n
1

1
1

3
8

2
10

26
B

rid
ge

s
0

7
0

0
4

1
1

13
R

ec
on

st
ru

ct
io

n
9

3
14

5
5

6
8

50

B
ik

e/
P

ed
es

tri
an

/ S
tre

et
sc

ap
e

2
0

13
17

7
7

9
55

S
ig

na
ls

2
0

11
15

13
8

20
69

Pi
pe

 S
ys

te
m

s
2

83
25

32
54

32
28

25
6

G
ra

vi
ty

 S
ys

te
m

2
82

25
25

35
25

24
21

8
P

re
ss

ur
e 

S
ys

te
m

s
0

0
0

3
17

3
2

25
P

um
p 

S
ta

tio
ns

0
1

0
4

2
4

2
13

Pa
rk

s
4

4
12

1
3

15
63

10
2

P
la

yg
ro

un
ds

3
2

10
0

0
13

52
80

S
po

rtfi
el

ds
0

2
1

1
1

0
4

9
R

es
tro

om
s

1
0

1
0

2
2

7
13

To
ta

l
28

15
3

84
83

10
0

84
16

6
69

8

N
ot

es
:  

C
ou

nt
 is

 o
f p

ro
je

ct
s i

nc
lu

de
d 

in
 U

pd
at

e 
20

07
 a

na
ly

se
s. 

 



Page  26

Annual Report Update 2007
 California Multi-Agency CIP Benchmarking Study

Table 3-5  Project Count and Project Delivery by Completion Year

Note:  
1One project in the Update 2007 analyses with a project completion date in 2007 is not included in this table.

In Update 2006, the Project Team noted that 
trends in project delivery cost are driven by a 
combination of factors, including improved 
cost data capture and reporting, increased 
implementation of BMPs, and increased 
requirements from their own agencies.

Drivers investigated in Update 2007 
were differences in project delivery 
costs among project sizes and types, 
and the distribution of projects in the 
database among those sizes and types.

As indicated in Table 3-5, project size 
(measured as median total construction 
cost), decreased slightly between 
2002 and 2005 and increased slightly 
in 2006.  Project delivery costs (as a 
percentage of total construction costs) 
are influenced by economies of scale 

and exhibit an inverse relationship with 
total construction cost (see the regression 
curves in Appendix B).  Thus, project 
delivery costs are generally lower on larger 
projects than they are on smaller projects.

The influence of project distribution 
among project types on project delivery 
costs was also evaluated.  Table 3-6 
shows project delivery costs by each 
of the four project types in the Study.

Project 
Completion 

Date

Count by Project Type Project Delivery Data
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2002 30 43 65 8 146 $1.8 $0.7 18% 16% 34%
2003 26 45 45 47 163 $1.1 $0.5 20% 17% 37%
2004 19 34 28 21 102 $1.1 $0.6 23% 17% 40%
2005 22 56 68 17 163 $1.6 $0.6 22% 17% 39%
2006 30 35 49 9 123 $1.6 $0.8 22% 18% 40%

Total 127 213 255 102 697 $1.5 $0.6 21% 17% 38%
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The Pipes project type has the lowest 
average project delivery cost.  If a larger 
proportion of Pipes projects were in the 
dataset, the average project delivery cost 
of the whole dataset would be driven down.  
Streets projects have the highest average 
project delivery cost among the project 
types, and make up nearly as much of 
the dataset as Pipes projects.  Thus, the 
influence of low project delivery cost from 
Pipes projects is probably balanced by the 
influence of high project delivery cost from 
Streets projects on the overall dataset.

The Project Team observed that the 
relatively high average project delivery 
cost of Streets projects is probably due 
to increasing cost influences of right-of-
way acquisition, community outreach 
requirements, environmental mitigation 
requirements, and the smaller median 
total construction cost of these projects. 

Table 3-6  Project Delivery Costs by Project Type
(As % of Total Construction Cost)

It is expected that as data collection 
methods and full BMP implementation 
improve, project delivery costs will decline.

Project del ivery performance and 
consultant usage by agency are presented 
in Table 3-7.  The table indicates that 
the majority of design and construction 
management efforts are completed in-
house by the participating agencies.  
There does not appear to be a close 
relationship between the level of in-
house effort and project delivery costs.
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Municipal 
Facilities 21% 15% 36% $2.90 127
Parks 20% 18% 38% $0.40 102
Pipes 18% 17% 35% $0.70 256
Streets 24% 17% 41% $0.40 213

Average 21% 17% 38% $0.60 698
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Typically, the regression analyses for 
individual projects result in an inverse 
relationship between project delivery cost 
(as a percentage of TCC) and the TCC.  
The trend shown in Table 3-7 is that 
project delivery costs averaged by agency 
increase with both average and median 
TCC.  This is not necessarily contradictory.  
Careful investigation using regression 
analyses reveals that project delivery costs 
are more closely related to the total number 
of projects submitted by Project Type than 
to the average or median TCC.  Therefore, 
when using the summary project delivery 
percentages, it is important to know the 
makeup of the database with respect 
to the distribution of projects by type.

I.	 Definitions

Performance curves produced for 
this Study are regressions of data, 
demonstrating how close of a relationship 
exists between the dependent variable 
(y-axis) and the independent variable 
(x-axis).  For instance, a regression 
curve of design cost as a percentage 
of TCC versus TCC would be prepared 
to evaluate how much of the variability 
in design cost is due to the TCC value.  

The regression trendline provides a 
running average of project delivery cost 
for each TCC that can be used as a starting 
point for budgeting an entire program of 
projects.  Caution and use of professional 
judgment is required if using the regression 
trendline to budget an individual project.

Confidence Interval

The upper bound of the 50 percent 
confidence interval is displayed on each 
of the regression curves.  The upper and 

lower bounds of the confidence interval 
indicates the level of certainty in a data set, 
and how likely it is that a random sample 
from the data set will fall within the interval.  
The wider the distance between the upper 
and lower bounds of a confidence interval, 
the less certainty in the model and greater 
the need to collect more data before 
drawing conclusions from the data set.

Coefficient of Determination

A best-fit logarithmic curve is calculated 
using the least-squares method in 
Excel®, and a R2 value is displayed.  The 
R2 value, also called the coefficient of 
determination, is a value between 1 and 
0, with a value approaching 0 indicating 
a poor model and a value approaching 
1 indicating a high dependence of the 
y-value statistic on the x-value statistic.

Project performance data were analyzed 
using the custom database application 
at both the Project Type level and the 
Project Classification level.  The database 
application was used to select data and 
generate regression curves for the Study.  

Statistical Significance

To evaluate the statistical significance 
of the result obtained, the regression 
analyses included a calculation of p-values.  
Whereas the R2 value is a descriptive 
statistic (i.e., describes the current set of 
data), the p-value is a predictive statistic.  
It indicates whether there are enough data 
points to arrive at statistically-significant 
results and could be used to predict new 
values.  The selection of a desirable 
p-value is subjective, though 0.10 or 
0.05 is usually used as the maximum 
desirable value.  For the purposes of 
this Study, a critical p-value of 0.10 was 
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selected.  Thus, any result where p ≤ 
0.10 indicates a statistically-significant 
result.  There is no difference between a 
p-value slightly below 0.10 as one that is 
far below 0.10. Both results are considered 
to have equal statistical significance.

For regressions resulting in a p-value 
above 0.10, additional projects should 
be added to the database to improve the 
result.  Please see the Study 2002 report for 
additional detail on the connection between 
the number of projects and p-values.  

For each of the regressions, the R2 value and 
p-value should be considered separately.  
A high R2 value does not mean the result 
is statistically-significant, and vice-versa.

II.	 Results

The results of the regression analyses 
are presented in Table 3-8 and Appendix 
B.  In Table 3-8, the ranges of design, 
construction management, and project 
delivery costs as percentages of TCC 
shown are for the best-fit logarithmic 
trendline (i.e., performance model), not 
the range of corresponding data points.  

The shape of most of the best-fit curves is 
consistent with what is intuitively expected.  
The dependent variable (i.e., design, 
construction management, or project 
delivery) has higher average values 
and greater scatter at the low values of 
TCC.  This decrease in both average 
value and variability as TCC increases 
characterize the inverse relationship.

Because the R2 values and, in many cases, 
the number of relevant data points are 
relatively low, the reader is cautioned that 
this table is to be used as a reference and 

not for prediction of performance.  Readers 
are urged to review the curves in Appendix 
B in conjunction with using this table. 

Regressions for some dependent variables 
(design, construction management, and 
project delivery cost) for the Restrooms, 
Spor t f ie lds ,  and Pump Sta t ions  
classifications show a flat or direct (i.e., 
not inverse) relationship between the 
dependent variable and TCC.  That is, 
as the TCC increased, the trendline 
sloped upwards.  The relatively low 
number of data points overall, high 
scatter, and clustering of nearly all data 
points in the low end of the TCC range 
on each curve contribute to the trend.

The results of the analyses show 
that the R2 values for regressions are 
improving in many cases with continued 
additions of data to the database 
and repetition of the outlier analyses.  

The agencies theorized that one of the 
reasons R2 values varied significantly by 
project type and classification is that there 
are differences in how different types of 
projects are delivered.  Pipe and Municipal 
Facilities projects, for instance, were 
probably better-defined at the beginning 
of a project and thus allow for the design 
effort to be more focused.  This would 
lead to more consistent performance and 
therefore higher R2 values.  They also 
observed that Construction Management 
exhibited higher variability in relative cost 
than Design for the same project types 
and classifications.  This is probably 
due to the stronger influence of project-
specific factors on the Construction 
Management costs than on Design costs.

In addition to regressions of design, 
construction management, and project 
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Table 3 -8 Summary of Performance Models
PROJECT TYPE             
                                         
    Project Classification

Range of TCC N (Count of 
Projects)

Des. (% 
of TCC)

CM (% of 
TCC) PD (% of TCC)

Grand Total 698

Municipal Facilities 127

Libraries 42

$2M<TCC<$3.5M 16 18% to 26% 17% to 28% 34% to 50%

$3.5M<TCC<$4M 15 17% to 24% 15% to 21% 32% to 42%

$4M<TCC<$9.5M 11 14% to 23% 5% to 19% 18% to 40%

Police/Fire Station 27

$0.2M<TCC<$1M 9 26% to 43% 15% to 21% 43% to 60%

$1M<TCC<$15M 13 14% to 35% 14% to 20% 27% to 53%

$15M<TCC<$33M 5 10% to 22% 13% to 18% 24% to 37%

Community Bldg/Rec Ctr/ Child Care/Gym 58

$0.2M<TCC<$1M 23 23% to 35% 15% to 21% 54% to 37%

$1M<TCC<$2M 18 21% to 31% 14% to 20% 36% to 47%

$2M<TCC<$8.5M 17 17% to 29% 13% to 19% 30% to 44%

Streets 213

Widening/New/Grade Separation 26

$0.2M<TCC<$0.6M 9 33% to 48% 14% to 20% 45% to 64%

$0.6M<TCC<$2M 9 26% to 43% 13% to 19% 39% to 57%

$2M<TCC<$17.5M 8 17% to 37% 12% to 18% 27% to 52%

Bridge 13

$0.1M<TCC<$0.3M 5 70% to 120% 17% to 22% 85% to 135%

$0.3M<TCC<$1.8M 4 34% to 100% 16% to 21% 50% to 115%

$1.8M<TCC<$12M 4 1% to 67% 15% to 20% 10% to 80%

Reconstruction 50

$0.1M<TCC<$0.5M 14 23% to 33% 19% to 30% 41% to 58%

$0.5M<TCC<$1M 21 22% to 30% 17% to 29% 39% to 53%

$1M<TCC<$11.5M 15 18% to 28% 13% to 27% 31% to 51%

Bike/Pedestrian/Streetscape 55

$0.2M<TCC<$0.3M 22 27% to 45% 18% to 24% 45% to 65%

$0.3M<TCC<$0.5M 12 23% to 37% 17% to 22% 40% to 56%

$0.5M<TCC<$2.2M 21 12% to 33% 15% to 21% 26% to 52%
Notes: TCC = Total Construction Cost; Des. = Design Cost; CM = Construction Management Cost; and PD = 
Project Delivery Cost.  The project delivery percentages indicated are the ranges between the logarithmic regression 
curve and upper bound of the 50 percent confidence interval for the respective ranges of TCC values.  Values of 
project delivery percentages are not the sum of Design and Construction Management percentages; they are the 
result of regression analyses of data points using the least-squares method.  Caution and review of the report text 
are urged in using this information. Refer to Appendix B for the corresponding regression curves, R2 values, and N 
values for more details.  Highlighted values indicate those for which R2 values were particularly low, below  0.10.
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Table 3 -8 Summary of Performance Models (cont’d)
PROJECT TYPE             
                                         
    Project Classification

Range of TCC N (Count of 
Projects)

Des. (% 
of TCC)

CM (% of 
TCC) PD (% of TCC)

Grand Total 698

Streets 127

Signals 69

$0.1M<TCC<$0.2M 25 18% to 26% 19% to 25% 37% to 45%

$0.2M<TCC<$0.5M 27 16% to 25% 19% to 25% 36% to 44%

$0.5M<TCC<$3M 17 17% to 24% 19% to 25% 35% to 43%

Pipes 256

Gravity System 218

$0.1M<TCC<$0.5M 70 20% to 30% 18% to 26% 37% to 55%

$0.5M<TCC<$1M 72 16% to 26% 17% to 24% 35% to 47%

$1M<TCC<$10M 76 10% to 25% 14% to 23% 24% to 44%

Pressure Systems 25

$0.1M<TCC<$0.4M 7 15% to 23% 14% to 23% 29% to 45%

$0.4M<TCC<$0.7M 8 14% to 21% 12% to 18% 26% to 37%

$0.7M<TCC<$2.3M 10 13% to 19% 7% to 16% 20% to 34%

Pump Station 13

$0.2M<TCC<$0.8M 3 17% to 21% 12% to 17% 27% to 35%

$0.8M<TCC<$4M 6 15% to 19% 12% to 17% 27% to 35%

$4M<TCC<$22M 4 14% to 18% 12% to 17% 27% to 35%

Parks 102

Playgrounds 80

$0.1M<TCC<$0.3M 27 22% to 29% 18% to 27% 40% to 53%

$0.3M<TCC<$0.5M 25 20% to 27% 17% to 25% 36% to 47%

$0.5M<TCC<$6M 28 15% to 26% 10% to 23% 25% to 45%

Sportfields 9

$0.3M<TCC<$0.5M 3 13% to 21% 17% to 23% 31% to 38%

$0.5M<TCC<$1M 3 15% to 25% 14% to 22% 32% to 39%

$1M<TCC<$6.5M 3 19% to 33% 8% to 19% 33% to 42%

Restrooms 13

$0.1M<TCC<$0.2M 5 17% to 24% 26% to 33% 45% to 54%

$0.2M<TCC<$0.3M 5 19% to 26% 26% to 33% 46% to 55%

$0.3M<TCC<$1.5M 3 20% to 30% 26% to 33% 47% to 58%

Notes: TCC = Total Construction Cost; Des. = Design Cost; CM = Construction Management Cost; and PD = 
Project Delivery Cost.  The project delivery percentages indicated are the ranges between the logarithmic regression 
curve and upper bound of the 50 percent confidence interval for the respective ranges of TCC values.  Values of 
project delivery percentages are not the sum of Design and Construction Management percentages; they are the 
result of regression analyses of data points using the least-squares method.  Caution and review of the report text 
are urged in using this information. Refer to Appendix B for the corresponding regression curves, R2 values, and N 
values for more details.  Highlighted values indicate those for which R2 values were particularly low, below  0.10.
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F.	 Special Study:  Alternative 
Project Delivery Methods

The Project Team selected Alternative 
Project Delivery Methods as an area 
of Special Study in Update 2007.  Two 
agencies delivered presentations during 
a quarterly Project Team meeting on their 
experiences with the Construction Manager 
(CM) At-Risk and Design-Build delivery 
methods in the form of case studies. 

The City of Oakland presented information 
on its experience with CM At-Risk.  
The City of Oakland has used this 
method on two projects since the time 
it was allowed by ordinance in 2001.  

The primary difference between this and 
traditional project delivery is that the 
CM’s scope of work included involvement 
during design phase to provide feedback 
on constructabil i ty, schedule, and 
materials.  The CM then prepares a bid 
for construction and, after negotiation, is 
selected as the general contractor during 
construction.  It was noted that Owners 
may choose to act as or hire another CM to 
represent the Owner during construction.  

The construction management fee 
associated with this project delivery 
method averaged about 15 percent 
of the construction bid.  In the City of 
Oakland, the CM may not self-perform any 
construction work and must subcontract the 
construction itself.  Change orders without 
time extensions were only approved 
for subcontractors’ cost items.  If a time 
extension was allowed, the CM’s fee was 
increased based on the appropriate bid 
line item from the General Conditions.  If 
the value of a change order exceeded 
20 percent of the original contract, the 
CM’s mark-up on costs was also added. 

delivery costs versus TCC, regressions 
of change orders as a percentage of TCC 
versus TCC were updated.  Individual 
regressions were produced for each 
of the four project types. Please see 
these regression models in Appendix B.

The results were similar to those from the 
Update 2005 and Update 2006 analyses, 
with very low R2 values.  Also, there is 
more data scatter associated with smaller 
projects than with larger ones.  In the Update 
2007 analyses, change orders averaged 10 
percent of TCC for the municipal facilities 
and streets project types.  Change orders 
averaged 4 to 10 percent for the pipes 
project type and for the parks project type. 

The results of statistical significance tests 
indicate that additional data points are 
required for most of the performance models.  
A table summarizing the calculated p-
values is included in Appendix B.  Additional 
data points for models with p-values above 
0.10 should improve (reduce) the p-value.  
For those models with p-values>0.10, the 
model should not be used alone to predict 
delivery costs for individual projects.  

Increasing the size of the project database 
will continue to be a challenge since 
the Study criteria for project completion 
date rolls forward with each Study 
phase.  In addition, the agencies also 
struggle to identify as many projects as 
possible that meet the rest of the Study 
criteria.  The Project Team will identify 
and evaluate ways to address this issue 
as the Study continues in future phases.
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According to the City of Oakland, 
the advantages of the CM At-Risk 
project del ivery method included:  

The project was phased us-
ing separate bid packages, 
enabling early starts on some 
components.  

Having a CM under contract 
during design allowed the de-
sign to be improved through 
early input.

Shorter overall schedule com-
pared to traditional design-bid-
build process, in which the bid 
process can be lengthy.  

An improved final product was 
achieved by selecting CM based 
upon qualifications, not solely 
low bid.

Better change order and overall 
cost control with more clear, 
firm price.  

Better relationship with CM who 
will then become the contractor 
on the project. 

Less risk overall to Owner than 
traditional design-bid-build, but 
more than design-build.

The City of San Diego delivered a case 
study presentation on its experience 
with the design-build project delivery 
method.  They have two design-build 
projects currently underway.  In this 
project delivery method, the Owner 
prepares “bridging documents” at the 
level of approximately 30 percent design 
completion.  The design-builder then 
completes the design and construction 
simultaneously, allowing for feedback from 

•

•

•

•

•

•

•

construction activities to improve the design.
The City of San Diego approved the 
use of design-build based upon the 
presumption that this delivery method 
would reduce the overal l  project 
duration, reduce costs, and increase the 
utilization of minority-owned businesses.

In actual implementation, the City of 
San Diego found that the project 
schedule does not seem to be shortened, 
but that  the advantages include:

Reduced cost escalation by ob-
taining construction bids earlier 
during high inflation environ-
ments

Cost savings due to implemen-
tation of value engineering rec-
ommendations, and reductions 
in change orders and claims

Increased utilization of minority-
owned businesses

Risk of errors in final design 
and risk in schedule slippage 
(in design, permitting, and con-
struction) are the responsibility 
of the design-builder

Better control of materials and 
substitutions 

Stronger partnership between 
the design-builder and City 
relationships, with proactive 
resolution of issues by the de-
sign-builder 

Reduced costs, schedule du-
ration, and paperwork by City 
Staff

•

•

•

•

•

•

•
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The City of San Diego shared the following 
concerns with this project delivery method: 

Too much or too little detail in 
bridging documents

Inadequate contract duration 
allowed

Inadequate time for Value En-
gineering and time to award 
contract

Owner shares in risk when they 
approve design-builder plans 
and specifications

Claims by the Owner due to 
design-builder errors or omis-
sions

Claims by the design-builder 
due to changes after approval 
of plans

G.	 Special Study:  Construction 
Cost Unit Pricing

The Project Team was interested in 
exploring this issue to better understand 
how unit price differences among the 
agencies is driven by real cost inflation 
versus local market conditions. Additionally, 
they were seeking guidance on estimating 
costs for similar capital faci l i t ies.

This special study was on library projects 
because all of the agencies were able to 
provide recent data for projects in this 
classification and projects in this classification 
are fairly similar amongst agencies

The agencies provided data on these 
projects that included: construction 
costs, gross area of construction, award 
dates, change order amounts, and 

•

•

•

•

•

•

descriptions of the project.  The Study 
Team adjusted all construction cost data 
using the appropriate Engineering News 
Record (ENR)’s 20-City Construction Cost 
Index (CCI) and performed regressions 
of cost per square foot versus gross 
area as well as TCC versus gross area.  
The results indicate that of the factors that 
drive the cost of construction (e.g., market 
conditions, building materials, ancillary 
facilities, special finishes, gross area), the 
gross area is clearly the most influential.  

Regression curves of TCC versus gross 
area produced results with significantly 
higher R2 values than those of cost per 
square foot, indicating that as much as 
73% (R2 = 0.73) of the variability in library 
TCC is explained by the gross area of the 
building.  The R2 value for regressions 
based on unadjusted data was about 
0.66, indicating that only a small portion 
of the variability in TCC was driven by 
regional (local market) or chronological 
(escalation) factors.  Unit costs were highly 
variable, most falling within $250/sqare 
foot and $450/ square foot.  Since few 
projects were LEED (Leadership in Energy 
and Environmental Design) certified, no 
trend was observed in these data with 
regard to LEED certification.  There are 
a number of existing resources available 
to agencies to develop construction cost 
estimates, and the importance of utilizing 
professional cost estimators familiar with 
local market influences (whether internal 
or external) cannot be overemphasized.
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H.	 Special Study:  Regional and 
Chronological Adjustments

In planning for Update 2007, the Project 
Team wished to study the influence of 
adjusting cost data for regional and 
chronological differences.  The Study 
Team presented some information on 
regional and city price indexing, including 
historical trends and future projections.  

ENR has indices available to adjust for 
regional differences among 20 cities in 
the United States, as well as chronological 
data, using their CCI, Building Cost Index 
(BCI), and Skilled Labor Index (SLI).  An 
examination of the types of cost data 
collected in this Study indicated that 
while some adjustments of construction 
cost data could be made using the 
20-City CCIs, adjustments to project 
delivery costs would be difficult.  Data 
in this Study are not collected at a level 
of detail to support such adjustments.

I.	 Construction Contract 
Award Data

Design costs and construction award 
amounts for bid awards made by the 
participating agencies were collected for 
the period approximately covering July 1, 
2005 to June 30, 2006.  This was done 
so that the Study Team could anticipate 
the number of projects that would be 
submitted in future Study phases.  Only 
projects that were expected to meet Study 
criteria were provided by the agencies. 

Together, the agencies awarded 177 
projects with a total construction value 
of $680 million in the subject period.  
These projects meet Study criteria and 
the agencies anticipate adding them 
to the database in future years.  The 
project sizes ranged from $100,000 
in construction to nearly $74 million.
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At the start of the Study, the agencies 
examined over 100 practices used in 
project delivery.  They selected those 
practices to include in this Study that 
they did not already commonly use, but 
believed should be implemented as BMPs.  
Practices are also added annually by the 
agencies to address specific challenges 
they encounter or reflect new learnings by 
the participants.  Agency implementation 
of these selected practices has been and 
will continue to be tracked during the 
Study.  Seven new BMPs were added 
to the list this year.  These BMPs are 
believed to directly influence the cost of 
either design or construction management 
and, ultimately, project delivery efficiency.

A.	 New Best Management 
Practices

In Update 2007, the Project Team 
added six new BMPs to the BMP 
implementation tracking list.    The BMPs 
were developed addressing issues in the 
areas of permitting and environmental 
regulation compliance.  These BMPs were:

1 . g  2 0 0 7 :   M a k e  a n  e a r l y 
determination on which environmental 
documents  a re  requ i red  and 
incorporate them into the schedule.

2.o 2007:  Obtain independent cost 
estimates (outside of the designer) during 
the design process, inclusive of local 
market influences on complex projects.

3.III.k 2007:  Establish a Utility 
Coordinating Committee with members 
from public and private entities.

3.III.l  2007:  Designate a responsible 
person or group and establ ish 
a process of not i f icat ions and 
milestones for utility relocations.

5.III.h 2007:  Include a fixed ROW 
acquisit ion milestone schedule 
and obtain commitments f rom 
part icipating City departments.

5.IV.b 2007:  Have a coordinator with 
expertise in the environmental process 
within the department delivering 
the engineering/capital project.

These BMPs are believed to directly 
influence the cost of either design 
or construction management and, 
ultimately, project delivery efficiency.  It 
is anticipated that full implementation of 
the BMPs in the implementation list will 
improve project delivery performance.

B.	 Description of Best 
Management Practices

The Study 2002 repor t  inc luded 
descriptions of the BMPs that the Project 
Team felt were most critical to improving 
project delivery performance.  These 
descriptions, presented in  Table 4-1, 
have been updated to reflect changes 
in interpretation of those BMPs, as well 
as additions since 2002 to the BMP list. 
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C.	 Progress on Best 
Management Practice 
Implementation

To support the linking of BMPs to 
performance improvements,  BMP 
implementation has been tracked and project 
completion dates have been collected on 
the Performance Questionnaire.  It is 
anticipated that the performance data will 
eventually demonstrate that as BMPs are 
implemented, project delivery costs were 
reduced.  However, it is recognized that 
“processes” become effective “practices” 
only after a learning curve and full 
implementation on projects.  Therefore, 
obtaining empirical evidence of this 
trend is expected to take several years.

In Update 2007, the agencies continued 
to exchange ideas regarding strategies 
for implementing various BMPs using 
both the networking opportunities at 
the quarterly meetings and the online 
discussion forum.  BMPs targeted for 
future implementation and progress on 
actual BMP implementation since the last 
Study update are summarized below.  The 
agencies have continued to pursue full 
implementation of BMPs.  As of Update 
2007, the agencies have fully implemented 
more than 70 percent of all BMPs.  

I.	 City of Los Angeles
Implemented  from  
June  2006  to  May  2007:

1.g 2007	 Make an early 
determination on which environ-
mental document is required and 
incorporate into the schedule.

2.n. 2006	 Implement a ro-
tating Request for Quote process 

•

•

for contracting small projects to 
streamline the bidding and award 
process during construction.  (In-
clude criteria for exemptions from 
formal Council approval.)

3.III.l  2007	 Designate a re-
sponsible person or group and 
establish a process of notifications 
and milestones for utility reloca-
tions.

5.IV.b 2007	 Have a coordinator 
with expertise in the environmental 
process within the department 
delivering the engineering/capital 
project.

•

•

Targeted June 2007 Onward:
4.V.c 2003	 Make bid docu-

ments available online.

5.III.f 2006	 Implement a Work 
Breakdown Structure (WBS) to 
measure progress on project de-
liverables.

5.III.g 2006	  Monitor “earned 
value” versus  budgeted and actual 
expenditures during project deliv-
ery.

5.III.h 2007	 Include a fixed 
ROW acquisition milestone sched-
ule and obtain commitments from 
participating City departments.

•

•

•

•

II.	 City of Long Beach

Implemented from 
June 2006 to May 2007:

1.g 2007  Make an early deter-
mination on which environmental 
document is required and incorpo-
rate into the schedule.

•
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5.III.e 2006  Implement a finan-
cial system that tracks expenditures 
by category to monitor project hard 
and soft costs during project deliv-
ery.

5.III.f 2006	 Implement a Work 
Breakdown Structure (WBS) to 
measure progress on project deliv-
erables.

6.m 2006	 Implement as-
needed, rotating, or on-call con-
tracts for design and construction 
management work that allow work 
to be authorized on a task order 
basis to expedite the delivery of 
smaller projects.

•

•

•

Targeted June 2007 Onward:

3.I.a.  Develop and use a stan-
dardized Project Delivery Manual.

3.III.a.  Use a formal Quality 
Management System.

3.III.b  Perform and use post-
project reviews to identify lessons 
learned.

6.g.  Implement and use a con-
sultant rating system that identifies 
quality of consultant performance.

•

•

•

•

III.	 City of Oakland

Implemented from 
June 2006 to May 2007:

1.g 2007	 Make an early 
determination on which environ-
mental document is required and 
incorporate into the schedule.

3.I.a.  Develop and use a stan-
dardized Project Delivery Manual.

•

•

3.III.k 2007	 Establish a Util-
ity Coordinating Committee with 
members from public and private 
entities.

5.II.d 2006	 Implement ver-
ification procedures to ensure 
that PM training includes agency 
policies, procedures, forms, and 
standards of practice (scheduling, 
budgeting, claims avoidance, risk 
analysis, etc). 

5.III.f 2006	 Implement a Work 
Breakdown Structure (WBS) to 
measure progress on project deliv-
erables.

5.III.g 2006	 Monitor “earned 
value” versus  budgeted and actual 
expenditures during project deliv-
ery.

5.IV.a 2006	 Bundle small proj-
ects whenever possible.

•

•

•

•

•

•Targeted June 2007 Onward:

1.d.	   Utilize a Board/Council 
project prioritization system.

1.i.	 Show projects on a Geo-
graphical Information System.

2.m. 2004	 Require scope 
changes during design to be ac-
companied by budget and schedule 
approvals.

2.n. 2006	 Implement a ro-
tating Request for Quote process 
for contracting small projects to 
streamline the bidding and award 
process during construction.  (In-
clude criteria for exemptions from 
formal Council approval.)

•

•

•

•
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3.III.l  2007	 Designate a re-
sponsible person or group and 
establish a process of notifications 
and milestones for utility reloca-
tions.

5.I.k 2004	 Insti tut ionalize 
Project Manager performance and 
accountability.

.III.h 2007	 Include a fixed 
ROW acquisition milestone sched-
ule and obtain commitments from 
participating City departments.

•

•

•

IV.	 City of Sacramento

Implemented from 
June 2006 to May 2007:

Department of General Services

1.e.	 Resource load all CIP 
projects for design and construc-
tion.

2.m. 2004	 Require scope 
changes during design to be ac-
companied by budget and schedule 
approvals.

4.IV.a.	Involve the Construction 
Management Team prior to comple-
tion of design.

5.I.k 2004	 Inst i tut ional ize 
Project Manager performance and 
accountability.

5.III.e 2006	 Implement a finan-
cial system that tracks expenditures 
by category to monitor project hard 
and soft costs during project deliv-
ery.

•

•

•

•

•

6.m 2006	 Implement as-
needed, rotating, or on-call con-
tracts for design and construction 
management work that allow work 
to be authorized on a task order 
basis to expedite the delivery of 
smaller projects.

Department of Transportation

1.g 2007	 Make an early de-
termination on which environmental 
document is required and incorpo-
rate into the schedule.

1.i.	 Show projects on a Geo-
graphical Information System.

3.I.a.  Develop and use a stan-
dardized Project Delivery Manual.

3.III.k 2007	 Establish a Util-
ity Coordinating Committee with 
members from public and private 
entities.

5.II.a  Provide formal training 
for Project Managers on a regular 
basis.

5.II.d 2006	 Implement verifi-
cation procedures to ensure that PM 
training includes agency policies, 
procedures, forms, and standards 
of practice (scheduling, budgeting, 
claims avoidance, risk analysis, 
etc). 

5.III.e 2006	 Implement a finan-
cial system that tracks expenditures 
by category to monitor project hard 
and soft costs during project deliv-
ery.

•

•

•

•

•

•

•

•
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Department of Utilities

1.a.	 Define capital projects 
well with respect to scope and bud-
get including community and client 
approval at the end of the planning 
phase.

1.b.	 Complete Feasibil ity 
Studies on projects prior to defining 
budget and scope.

•

•

Targeted June 2007 Onward:

Department of General Services

1.d.	 Utilize a Board/Council 
project prioritization system.

1.g 2007	 Make an early 
determination on which environ-
mental document is required and 
incorporate into the schedule.

2.f.	 Define requirements for 
reliability, maintenance, and opera-
tion prior to design initiation.

2.n. 2006	 Implement a ro-
tating Request for Quote process 
for contracting small projects to 
streamline the bidding and award 
process during construction.  (In-
clude criteria for exemptions from 
formal Council approval.)

5.III.f 2006	 Implement a Work 
Breakdown Structure (WBS) to 
measure progress on project deliv-
erables.

5.III.g 2006	 Monitor “earned 
value” versus  budgeted and actual 
expenditures during project deliv-
ery.

•

•

•

•

•

•

Department of Transportation

3.III.l  2007	 Designate a re-
sponsible person or group and 
establish a process of notifications 
and milestones for utility reloca-
tions.

4.V.c 2003	  Make bid docu-
ments available online.

5.I.k 2004	  Institutionalize 
Project Manager performance and 
accountability.

5.III.f 2006	 Implement a Work 
Breakdown Structure (WBS) to 
measure progress on project deliv-
erables.

5.III.g 2006	 Monitor “earned 
value” versus  budgeted and actual 
expenditures during project deliv-
ery.

5.III.h 2007	 Include a fixed 
ROW acquisition milestone sched-
ule and obtain commitments from 
participating City departments.

Department of Utilities

4.V.c 2003	 Make bid docu-
ments available online.

5.III.e 2006	 Implement a finan-
cial system that tracks expenditures 
by category to monitor project hard 
and soft costs during project deliv-
ery.

•

•

•

•

•

•

•

•
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Targeted June 2007 Onward:

1.e.  Resource load all CIP proj-
ects for design and construction.

3.I.a.  Develop and use a stan-
dardized Project Delivery Manual.

3.III.l  2007	 Designate a re-
sponsible person or group and es-
tablish a process of notifications and 
milestones for utility relocations.

5.I.j 2003  Create in-house proj-
ect management team for small 
projects.

5.I.k 2004  Institutionalize Proj-
ect Manager performance and ac-
countability.

5.III.e 2006  Implement a finan-
cial system that tracks expenditures 
by category to monitor project hard 
and soft costs during project deliv-
ery.

5.III.g 2006  Monitor “earned 
value” versus  budgeted and ac-
tual expenditures during project 
delivery.

•

•

•

•

•

•

•

Implemented from 
June 2006 to May 2007:

1.d.	 Utilize a Board/Council 
project prioritization system.

1.g 2007	 Make an early 
determination on which environ-
mental document is required and 
incorporate into the schedule.

2.n. 2006  Implement a rotat-
ing Request for Quote process 
for contracting small projects to 
streamline the bidding and award 
process during construction.  (In-
clude criteria for exemptions from 
formal Council approval.)

3.III.k 2007	 Establish a Util-
ity Coordinating Committee with 
members from public and private 
entities.

4.I.m.  Classify types of change 
orders.

4.V.c 2003	 Make bid docu-
ments available online.

5.IV.b 2007	 Have a coordina-
tor with expertise in the environ-
mental process within the depart-
ment delivering the engineering/
capital project.

•

•

•

•

•

•

•

V.	 City of San Diego



Page  51

Chapter 4 
Best Management Practices

VI.	 City and County of San Francisco

Implemented from 
June 2006 to May 2007:

1.g 2007	 Make an early 
determination on which environ-
mental document is required and 
incorporate into the schedule.

2.n. 2006  Implement a rotat-
ing Request for Quote process 
for contracting small projects to 
streamline the bidding and award 
process during construction.  (In-
clude criteria for exemptions from 
formal Council approval.)

3.III.k 2007	 Establish a Util-
ity Coordinating Committee with 
members from public and private 
entities.

3.III.l  2007	 Designate a re-
sponsible person or group and 
establish a process of notifications 
and milestones for utility reloca-
tions.

5.IV.b 2007	 Have a coordina-
tor with expertise in the environ-
mental process within the depart-
ment delivering the engineering/
capital project.

•

•

•

•

•

Targeted June 2007 Onward:

.l. 2004  Limit Scope Changes 
to early stages of design.

2.m. 2004  Require scope 
changes during design to be ac-
companied by budget and schedule 
approvals.

•

•

VII.	 City of San Jose
Implemented from 
June 2006 to May 2007:

1.g 2007 Make an early deter-
mination on which environmental 
document is required and incorpo-
rate into the schedule.

4.I.m.  Classify types of change 
orders.

5.III.h 2007 Include a fixed ROW 
acquisition milestone schedule and 
obtain commitments from participat-
ing City departments.

•

•

•

Targeted June 2007 Onward:

3.III.a.  Use a formal Quality 
Management System.

3.III.k 2007	 Establish a Util-
ity Coordinating Committee with 
members from public and private 
entities.

3.III.l  2007	 Designate a re-
sponsible person or group and 
establish a process of notifications 
and milestones for utility reloca-
tions.

5.I.k 2004	  Institutionalize 
Project Manager performance and 
accountability.

5.II.a  Provide formal training 
for Project Managers on a regular 
basis.

•

•

•

•

•
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Table 4-2  summarizes the BMPs 
that have been implemented by the 
participating agencies, as well as the  
planned implementation priorit ies.

Targeted June 2007 Onward:

3.III.a.  Use a formal Quality 
Management System.

3.III.k 2007	 Establish a Util-
ity Coordinating Committee with 
members from public and private 
entities.

3.III.l  2007	 Designate a re-
sponsible person or group and 
establish a process of notifications 
and milestones for utility reloca-
tions.

5.I.k 2004	  Institutionalize 
Project Manager performance and 
accountability.

5.II.a  Provide formal training 
for Project Managers on a regular 
basis.

•

•

•

•

•

5.II.d 2006	 Implement veri-
fication procedures to ensure 
that PM training includes agency 
policies, procedures, forms, and 
standards of practice (scheduling, 
budgeting, claims avoidance, risk 
analysis, etc). 

5.III.f 2006	 Implement a Work 
Breakdown Structure (WBS) to 
measure progress on project de-
liverables.

5.III.g 2006	 Monitor “earned 
value” versus  budgeted and actual 
expenditures during project deliv-
ery.

5.IV.b 2007	 Have a coordina-
tor with expertise in the environ-
mental process within the 

•

•

•

•

5.II.d 2006	 Implement verifi-
cation procedures to ensure that PM 
training includes agency policies, 
procedures, forms, and standards 
of practice (scheduling, budgeting, 
claims avoidance, risk analysis, 
etc). 

5.III.f 2006	 Implement a Work 
Breakdown Structure (WBS) to 
measure progress on project deliv-
erables.

5.III.g 2006	 Monitor “earned 
value” versus  budgeted and actual 
expenditures during project deliv-
ery.

5.IV.b 2007	 Have a coordina-
tor with expertise in the environmen-
tal process within the department 
delivering the engineering/capital 
project.

6.e.	 Delegate authority to the 
Public Works Director/City Engineer 
to approve consultant contracts 
under $250,000 when a formal RFP 
selection process is used.

6.g.	 Implement and use a con-
sultant rating system that identifies 
quality of consultant performance.

•

•

•

•

•

•
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One of the benefits most appreciated by 
the Project Team is the ability to share 
issues or concerns in an established forum.  
Issues discussed in the online discussion 
forum in Update 2007 include the following:

•	 Consultant Contract Indemnification 
Clauses

•	 LEED Policy
•	 Professional Services Procurement 

Process
•	 Handicapped Parking
•	 Consultant Performance Targets for 

Change Orders
•	 Bid Rejection and Negotiation
•	 Consultant Rating Systems 
•	 Criteria and Standards for Right 

Turn Lanes
•	 Prevailing Wages
•	 Sidewalk Repairs
•	 Construction Cost Estimating by 

Consultants

A.	 Consultant Contract 
Indemnification Clauses

The passage of Assembly Bill 573 
(AB573) by the California Legislature 
stimulated discussions among the 
agencies about contract language 
regarding indemnification.  In short, 
AB573 prohibits public agencies from 
requiring design professionals (defined 
as architects, landscape architects, 
engineers, and land surveyors) to be 

responsible for the negligence and 
errors of other parties. Liability for design 
professionals’ own work remains unaltered.

The City of Oakland updated their 
indemnification clause as a result of 
AB573.  The original clause required the 
consultant to indemnify the City for claims 
resulting in any way for work performed 
“in connection with the contract.”  The 
new language replaced that phrase with 
”arising out of, pertaining to, or relating 
to the negligence, recklessness, or willful 
misconduct of the consultant.”  The 
Project Team agreed that this approach 
to a revision appeared to best and clearly 
address the need to go from broad to 
narrow language for consultant contracts.

The City of San Diego had been experiencing 
contention between consultants and 
the City Attorney’s interpretation of 
AB573.  The City of San Diego’s contract 
clause included the following language:

“6.1 Indemnification. To the fullest 
extent permitted by law (includ-
ing, without limitation, California 
Civil Code Section 2782.8), De-
sign Professional shall defend 
(with legal counsel reasonably 
acceptable to the City), indem-
nify and hold harmless the City 
and its officers, agents, depart-
ments, officials, representa-
tives and employees  from and 
against all claims, losses, costs, 
damages, injuries (including, 
without limitation, injury to or 
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death of an employee of Design  
Professional or its Subcontrac-
tors), expense and liability of 
every kind, The provisions of 
this Article 6 are not limited by 
the provisions of Section 4.3 
related to insurance.

6.2	 Enforcement Costs. The De-
sign Professional agrees to pay 
any and all costs the City incurs 
enforcing the indemnity and 
defense provisions set forth in 
Section 6.1.”

The City of San Jose had and continues 
to use the following clause without 
issues from the consultant community:

“Section A. INDEMNIFICATIONS

Consultant shall defend, indemnify 
and hold harmless City, its of-
ficers, employees and agents 
against any claim, loss or liabil-
ity arising out of or resulting in 
any way from work performed 
under this Agreement due to the 
willful or negligent acts (active or 
passive) or omissions by Con-
sultant’s officers, employees, or 
agents.  The acceptance of said 
services and duties by City shall 
not operate as a waiver of such 
right of indemnification.”

The City Attorney’s Office and the Risk 
Manager for the City of Los Angeles 
reviewed AB 573 and agreed that their 
current standard indemnification language 
for personal services contracts did not 
require any changes.  The language is:

“12.1	 INDEMNIFICATION

Except for the active negligence 

or willful misconduct of CITY, 
or any of its Boards, Officers, 
Agents, Employees, Assigns 
and Successors in Interest, 
CONSULTANT undertakes and 
agrees to defend, indemnify and 
hold harmless CITY and any 
of its Boards, Officers, Agents, 
Employees, Assigns and Suc-
cessors in Interest from and 
against all suits and causes of 
action, claims, losses, demands 
and expenses, including, but not 
limited to, attorney’s fees and 
cost of litigation, damage or li-
ability of any nature whatsoever, 
for death or injury to any person, 
including CONSULTANT’s em-
ployees and agents, or damage 
or destruction of any property 
of either party hereto or of third 
parties, arising in any man-
ner by reason of the negligent 
acts, errors, omissions or will-
ful misconduct incident to the 
performance of this Contract 
on the part of CONSULTANT or 
its sub-consultants of any tier.  
The provisions of this paragraph 
shall survive termination of this 
Contract.”

The City of Sacramento implemented 
new language related to indemnifications 
effective January 1, 2007.  The main 
change was to liability language that 
the City of Sacramento now avoids 
placing on the consultant as follows:

“…provided that the foregoing 
indemnity does not apply to li-
ability for damages for death or 
bodily injury to persons, injury 
to property, or other loss, dam-
age or expense to the extent 
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arising from (i) the sole negli-
gence or willful misconduct of, 
or defects in design furnished 
by, City, its agents, servants, or 
independent contractors who 
are directly responsible to City, 
or (ii) the active negligence of 
the City.”

Following the passage of AB573, San 
Francisco’s City Attorney’s Office crafted 
language that included a limitation 
on consultant l iabi l i ty as fol lows:

“The Architect’s indemnification obli-
gations of claims involving ‘Profes-
sional Liability’ (claims involving 
acts, errors or omissions in the 
rendering of professional services) 
and ‘Economic Loss Only’ (claims 
involving economic loss which are 
not connected with bodily injury 
or physical damage to property) 
shall be limited to the extent of 
the Architect’s negligence or other 
breach of duty.”

The City of Long Beach made changes 
in their standard indemnity clause which 
narrowed the application of indemnification 
to those claims resulting from “any 
negligent act or omission of Consultant 
…..or anyone under Consultant’s control.”

B.	 LEED Policy 

The City of San Jose initiated a survey of 
the approaches taken by the participating 
agencies on LEED policy.  Five of the seven 
participating agencies responded with 
information about their LEED policies.  Table 
5-1 summarizes the agencies’ responses to 
the first survey and Table 5-2 summarizes 
the agencies’ responses to a second survey. 
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C.	 Professional Services 
Procurement Process

The City of Long Beach initiated a survey 
among the agencies related to the process 
of procuring professional services on 
public works projects.  Most agencies 
responded that they have a documented 
process for procuring professional 
services.  Detailed responses from the 
City of Los Angeles and the City of San 
Francisco are summarized in Table 5-3.
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Table 5-3 City of Long Beach’s
Survey on Professional Services Procurement Process

Questions City of Los Angeles
1.  Does your Agency have a formal 
RFP/RFQ process?  If so, is it utilized 
agency-wide?  If so, can you please 
forward a copy of the protocol?  If not, 
how do you procure professional ser-
vices (consultants)?

The City of Los Angeles maintains their current pro-
cedures in the Chapter 6 of the Department of Public 
Works, Bureau of Engineering (BOE)’s Project Delivery 
Manual.     These procedures are not agency-wide.

2.  Do line staff perform the RFQ/RFP 
process or is there separate staff for 
this type of procurement?  Is manage-
ment involved?

BOE’s Project Award and Control Division (PACD) 
has standard RFQ/RFP and contract documents and 
provides the project managers with these documents.  
PACD provides assistance during the preparation of the 
RFQ/RFP process.  However, it is the responsibility of the 
project manager to get all necessary approvals prior to 
issuing the RFQ/RFP.  Management must approve and 
sign all Board Reports related to the RFQ/RFP process.

3.  From the time you begin to prepare 
the RFP/RFQ to the time a contract is 
awarded, how much time has elapsed?  
Note the typical duration among the fol-
lowing categories:   Document Prepa-
ration, Advertisement/RFI, Proposal 
Review/Short-list, Interviews, Contract 
Negotiations, Award of Contract, and 
Execution of Contract.

The flowchart for consultant procurement is being up-
dated.

4.  Does your Agency have a policy on 
outreach and advertisement?  What are 
the minimum requirements and what is 
actually being done?  Do you utilize the 
internet, either on your agency website 
or an external website?

A notice to advertise the RFQ/RFP is placed in the Daily 
Journal, for a minimum of one day.  Normally, the notice 
to advertise is placed there for at least another day.  We 
recommend that the notice be placed in at least one 
minority publication.  The City of Los Angeles utilizes the 
Business Assistance Virtual Network (BAVN) from the 
Mayor’s Office of Economic Development.  BAVN not 
only lists  opportunities with BOE, but other City of Los 
Angeles Departments and Bureaus as well.  All RFQs 
and RFPs are uploaded to this site where interested 
consultants can download the request and all of its at-
tachments.  The RFQ or RFP is uploaded with North 
American Industry Classification System (NAICS) inter-
est codes.  All prime firms with a matching interest code 
receive an automatic email the next day informing them 
of a new opportunity matching their interests has been 
uploaded to www.labavn.org.  BOE  has found that this 
is one of the best ways to get the word out to interested 
consultants.
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Table 5-3 City of Long Beach’s 
Survey on Professional Services Procurement Process (cont’d)

Questions City and County of San Francisco
1.  Does your Agency have a formal 
RFP/RFQ process?  If so, is it utilized 
agency-wide?  If so, can you please 
forward a copy of the protocol?  If not, 
how do you procure professional ser-
vices (consultants)?

Yes.  There are four consultant administration proce-
dures used by our BOE.  The procedures cover: (1) 
Request for Proposal, (2) Consultant Selection Process, 
(3) Managing Consultant Contracts, and (4) Consultant 
Performance Evaluation.  The procedures were created 
by BOE for use by BOE.  Other work units in the Depart-
ment of Public Works don’t have written procedures, but 
they follow fairly similar steps.  

2.  Do line staff perform the RFQ/RFP 
process or is there separate staff for 
this type of procurement?  Is manage-
ment involved?

There is a full time engineer working as a contract man-
ager for our as-needed consultant contracts.  This per-
son prepares and advertises the RFPs, administers the 
selection process, negotiates contracts, and manages 
the issuance of  task orders. The procurement of project-
specific consultants is usually done by individual project 
managers and/or engineers.  Management is involved in 
the decision to seek consultant services, reviewing draft 
RFPs, concurring with the selection, and reviewing and 
signing contracts.

3.  From the time you begin to prepare 
the RFP/RFQ to the time a contract is 
awarded, how much time has elapsed?  
Note the typical duration among the fol-
lowing categories:   Document Prepa-
ration, Advertisement/RFI, Proposal 
Review/Short-list, Interviews, Contract 
Negotiations, Award of Contract, and 
Execution of Contract.

Typical durations of procurement activities are: 
Document Preparation: 1-5 months
Advertisement/Request for Information (RFI): 1 month
Proposal Review/Short-List: 1 month
Interviews: 2 weeks (including scheduling and noti-
fications).  Interviews are usually completed in one 
day.
Contract Negotiations:  1-3 months
Award of Contract: 2 weeks
Execution of Contract: 1 month

The entire process can take from 6 to 12 months.

•
•
•
•

•
•
•

4.  Does your Agency have a policy on 
outreach and advertisement?  What are 
the minimum requirements and what is 
actually being done?  Do you utilize the 
internet, either on your agency website 
or an external website?

Local law requires that San Francisco advertise RFPs 
in the “newspaper of general circulation”.  Annually the 
Board of Supervisors makes a determination of which 
newspaper it will be.  In addition the Human Rights Com-
mission (HRC) code requires that RFP’s be posted in the 
City Purchaser’s website.  Not required but done as stan-
dard departmental practice is to advertise in the Small 
Business Exchange and 15  plan rooms and exchanges.  
Optionally, individual project or contract managers have 
also contacted consultants who have done work for us 
in the past as a prime or subconsultant and contacted 
DBEs (Disadvantaged Business Enterprises) listed in our 
HRC’s DBE Directory
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Questions City of San Jose
1.  Does your Agency have a formal 
RFP/RFQ process?  If so, is it utilized 
agency-wide?  If so, can you please 
forward a copy of the protocol?  If not, 
how do you procure professional ser-
vices (consultants)?

We have City-wide RFP manual that has 
recently been established and is currently in a 
rollout/training phase.  It is more general in na-
ture.  Of more importance to the Public Works 
Department is our Council-approved “Qualifi-
cations Based Consultant Selection (QBCS) 
Policy.”  This governs our procurement of pro-
fessional services for architectural, landscape 
architectural, engineering, environmental, 
land surveying, and construction management 
consultants.

2.  Do line staff perform the RFQ/RFP 
process or is there separate staff for 
this type of procurement?  Is manage-
ment involved?

Generally, a project manager (mid-level 
management) handles the procurement, 
and higher-level management is involved as 
needed depending on the complexity and/or 
nature of the consulted service.

3.  From the time you begin to prepare 
the RFP/RFQ to the time a contract is 
awarded, how much time has elapsed?  
Note the typical duration among the fol-
lowing categories:   Document Prepa-
ration, Advertisement/RFI, Proposal 
Review/Short-list, Interviews, Contract 
Negotiations, Award of Contract, and 
Execution of Contract.

Document Preparation (2-4 weeks),
Advertisement/RFI (2-4 weeks)
Proposal Review/Short-list (2-4 weeks)
Interviews (2 weeks)
Contract Negotiations (2-3 weeks)
Award of Contract (1-2 weeks)
Execution of Contract (1-2 weeks).  

Overall 3 – 5 months nominally.

•
•
•
•
•
•
•

4.  Does your Agency have a policy on 
outreach and advertisement?  What are 
the minimum requirements and what is 
actually being done?  Do you utilize the 
internet, either on your agency website 
or an external website?

Outreach (with minimum requirements) is 
defined within the QBCS policy.  Practice is 
fairly consistent with the QBCS policy with 
perhaps more outreach actually going on than 
is required for the minor process primarily 
because of some operational challenges with 
consultant list management.  As defined in the 
QBCS policy, we definitely use the internet: 
our Agency’s Bid Hotline

Table 5-3 City of Long Beach’s 
Survey on Professional Services Procurement Process (cont’d)
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D.	 Handicapped Parking

The City of Long Beach initiated a 
discussion asking if any agencies had 
installed handicapped parking spaces that 
were only enforced during specified hours 
and then were available for general parking 
at other times.  The City of Long Beach 
was exploring the idea of allowing certain 
handicapped spaces at a City ballpark 
to be open to general parking during 
times when the ball park was not in use.

The City of San Jose, the City of Oakland, 
and the City of Sacramento did not have 
any time-dependent handicapped parking 
spaces.  However, the City of Oakland thought 
the idea would be a good one where certain 
businesses are closed at certain hours. 

The City and County of San Francisco 
has one such installation in front of an 
auditorium.  Handicapped parking is only 
in effect during evenings at that location.

The City of San Diego also did not have 
time-dependent handicapped parking 
but suggested that certain parking 
be designated as “general” except 
when an event warrants designation 
as temporary handicapped parking. 

The City of Los Angeles Department 
of  Transportat ion responded that 
there is no written authority that either 
allows or precludes indicating times of 
enforcement on handicapped parking 
stalls as long as all other criteria are met.

E.	 Consultant Performance 
Targets for Change Orders

The City and County of San Francisco 
initiated a discussion on consultant 
performance measures on change orders 

during construction due to errors and 
omissions.  They currently set a performance 
target of less than 3% of the construction 
award amount.  They were interested in 
the other agencies sharing information on 
what level of change orders due to errors 
and omissions is acceptable.  None of 
the participating agencies that responded 
uses such performance measures.

To support participation in this Study, the 
agencies categorize change orders into: 
Changed or Unforeseen Conditions, Errors 
and Omissions, or Changes in Scope.  
The City of Los Angeles does this as well 
as budget 10% of the construction award 
amount for total change orders.  However, 
specific performance measures for any 
one category of changes are not set.  The 
City of Los Angeles  noted that the median 
percentage of change orders for the 59 
contracts completed in 2004 was 6.5%.  
61% of these were attributed to Changed or 
Unforeseen Conditions, 17% to Errors and 
Omissions, and 22% to Changes in Scope.

The City of San Jose doesn’t have 
performance measures for change order 
rates.  They do track the cost of change 
orders by the categories used in this 
Study and review them at special project 
completion meetings.  In November 2002, 
the City of San Jose’s Council approved 
an amendment to their Capital Project 
Contingency Policy that establishes the 
following standard contingency amounts at 
the time of award of a construction contract:

 5% of the total contract amount 
for street, sidewalk, or park 
projects;

10% of the total contract amount 
for utilities or building projects; 
and

•

•
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15% of the total contract amount 
for building renovation proj-
ects.

While this does not directly address the 
issue of change orders due to errors and 
omissions, it does demonstrate the City 
of San Jose’s recognition of the inherent 
level of uncertainty associated with 
particular kinds of construction projects.

F.	 Bid Rejection and 
Negotiation

The City of Oakland initiated a discussion on 
avoiding project re-bidding and associated 
added costs.  The City of Oakland may 
negotiate with any contractor (even those 
that did not bid) in two cases:  when 
only one bid is received or when all bids 
are rejected because they exceed the 
City of Oakland’s budget.  This can only 
happen once all bids are rejected and 
authority is obtained from Council to waive 
competitive bidding and to negotiate. The 
City of Oakland requested input regarding 
other cities’ practices for such situations.

The City of Los Angeles can negotiate the 
price of a bid when there is a single bidder.  
If there is more than one bid, the City of 
Los Angeles must award to the lowest 
responsive and responsible bidder; and 
the City of Los Angeles is not allowed to 
negotiate the price.  The only other option 
is to reject all bids and re-bid the project. 

Bids received by the City and County 
of San Francisco may be rejected if 
over budget or if non-responsive or if 
offered by non-responsible contractors.  
However, the rejection must be done by 
the oversight commission (if one exists) 
or by the Department of Public Works.  

• The City and County of San Francisco also 
offered a response to the question of whether 
they have to obtain authorization from the 
Council (Awarding Authority) to negotiate 
rejected bids due to non-responsiveness 
or bids that come in higher than the 
construction budget.  The answer is found 
in their Administrative Code, Sec 6.23(C):
 

SEC. 6.23. PUBLIC WORKS TO 
BE PERFORMED BY THE 
CITY; BIDS BY CITY DEPART-
MENTS.

 (C)   Execution Of Work By City 
Upon Rejection or Failure of 
Bids. When bids have been 
advertised pursuant to the 
required procedure and no 
responsive bid is received, or 
where only one responsive bid 
has been received, the depart-
ment head, with the approval 
of the Mayor or the Mayor’s 
designee, or the department 
head, with the approval of the 
board or commission to which 
he or she is responsible, may 
order the related work to be ex-
ecuted by the City and County 
in the most expeditious manner, 
provided however, that the cost 
of such work shall not exceed 
any bid price received for the 
same work.

The City of San Diego cannot negotiate the 
price of a bid, as it is not allowed per the 
charter, even in the event of receiving only 
one bid on a project.  At the City of San Diego, 
a bid must either be accepted or rejected.

The City of San Jose hasn’t recently rejected 
all bids due to non-responsiveness.  If they 
did, their course of action would presumably 
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be situation-dependent and they do not have 
any written policy of code.  Their charter 
does state that “if no bids are received, 
the Council may readvertise or ‘have the 
project done.’”  The case of no responsive 
bidders could be treated the same as 
having no bids at all, so they might pursue 
“having the project done” and thus find 
themselves in the position of negotiating.  

The City of San Jose added that they have 
had some recent experience with receiving 
bids exceeding the Engineer’s Estimate 
of construction cost or receiving only one 
bid.  In general, if bids are significantly 
higher than the Engineer’s Estimate, their 
practice has been to reject all bids, re-
evaluate the scope, and re-bid.  However, 
in some cases they have awarded to the 
lowest responsive bidder if further analyses 
of the project and bids support such a 
decision.  In one case, the project was 
instead completed by City forces.  In the 
case of the single bid (which happened 
to be 28% higher than the Engineer’s 
Estimate), it was awarded to the bidder 
because of the contextual factors in the 
industry at the time of the bid opening.

The City of Long Beach may reject a non-
responsive bidder, but then must award to 
the next lowest bidder.  The only other option 
is to reject all bids and to re-bid the project.

The City of Sacramento’s administrative 
policies and city codes allow the City 
Council to not utilize competitive bidding if 
“When upon a two-thirds vote of the City 
Council, it is determined that it is in the best 
interest of the City to suspend competitive 
bidding for any contract.”  Once this 
determination is made, and/or an action 
to reject all bids is made, it is typical to 
then negotiate with the low bidder or any 
of the bidders to obtain the best choice for 

the project.  The code and administrative 
polices do provide guidelines for specific 
occasions of not applying competitive 
bidding; maintenance projects, emergency 
work, when no bids are received, or 
when the City Council rejects all bids.   

G.	 Consultant Rating Systems

One of the recommended BMPs involves 
the use of a consultant rating system. The 
City of Long Beach expressed an interest 
in how each agency approached this BMP.  

The City of Los Angeles has an ordinance 
which requires that consultant performance 
be evaluated at the end of their contract 
by the Bureau of Contract Administration.  
The City and County of San Francisco 
recently developed procedures for 
consultant evaluation as an outcome 
of their participation in this Study.  The 
City of Oakland also has a “Consultant 
Evaluation Form” which was presented 
to the Council as an informational item 
but is not included in any ordinance.

While the City of San Jose has no 
formal consultant evaluation program, 
comments related to performance are 
often discussed internally and occasionally 
included in Project Completion Reports. 

H.	 Criteria and Standards for 
Right Turn Lanes

The City of Sacramento asked that each 
agency provide its criteria and design
requirements for right hand turn lanes.  
Of specif ic interest were cr i ter ia,
improvement drawings, widths and 
dimensions for right turn lanes, dual right turn
lanes,  and r ight  turn lanes wi th 
“ p o r k  c h o p ”  s h a p e d  i s l a n d .
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The City and County of San Francisco 
r e s p o n d e d  w i t h  t h e  f o l l o w i n g :

1.	 Double right turns:  We have 
several hundred double right 
turns in the City and County of 
San Francisco.  We recognize 
that they are not pedestrian- 
friendly, so we have been trying 
to eliminate ones that are not 
needed.  We look at the Line of 
Sight (LOS) of the intersection 
and any particular issues at the 
location to determine whether 
the double right turns can be 
reduced to single right turns.

2.	 Curb radii:  In residential areas 
we prefer tighter radii.  The new 
Mission Bay development and 
the Rincon Hill development 
are using 15-foot radii.  It is 
important to put truck turning 
templates on all curbs and to 
consider the size of trucks likely 
to turn there.  We accepted the 
likelihood that large (60-foot 
wheel base) trucks will bump 
over the curb in Rincon Hill, but 
felt that it was not pedestrian 
friendly to design for such a 
wide radius when such trucks 
are not common.  Similarly, 
50-foot wheel base trucks are 
expected to take the entire road-
way for a right turn, requiring 
traffic to back up to accommo-
date them.  But we feel they are 
unusual enough not to warrant 
designing to fully accommodate 
them.  We set back stop bars 
to accommodate 30-foot wheel 
base trucks without having them 
encroach into opposing traffic 
when making a right turn.

3.	 Lane widths:  Lanes are nor-
mally at least 10 feet wide, but 
we have added some right turn 
pockets, which serve to get traf-
fic out of the way of transit in the 
curb lane, which are only 9 feet 
wide.

The City of San Francisco indicated 
that  the above were not  o ff ic ia l 
standards, but reflect recent practice.

The City of San Diego does not have 
standard designs for turn lanes, but notes 
that critical design criteria are storage length 
and site distance.  For these criteria, the City 
of San Diego uses American Association of 
State Highway and Transportation Officials 
(AASHTO) and Caltrans requirements.

The City of San Jose responded that 
they currently use Caltrans standard 
vehicle design templates to determine 
the appropriate dimensions of right turn 
lanes including the placement of pork 
chop islands.   Geometric design criteria 
that apply to each of the three right turn 
scenarios depend on a combination of 
design factors that include the width of 
sending lane, receiving lane, curb return 
radius, and the design vehicle to be 
accommodated.  The City of San Jose 
does not currently have any existing dual 
right turn lanes within a city right-of-way.

I.	 Prevailing Wages

The City Manager’s office of the City of 
San Jose initiated discussions related 
to when agencies were compelled, 
by policy, statute, or ordinance to pay 
prevailing wages on public works projects.  
A survey was sent out to each of the 
participating agencies.  Results of this 
survey are summarized in Table 5-4.
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Agencies 1.  Are prevailing 
wages required on 
all projects fully 
funded by your 
City?

2.  Are prevailing 
wages required on 
all projects partially 
funded by your 
City?

3.  Are prevailing wages 
required on all projects that are 
not funded by the City but are 
on land owned by the City?

City of Los Angeles Yes Yes No, as long as the project is 
entirely privately funded and does 
not have City or government 
funding.  If there is even partial 
funding from a public agency, 
then they must pay prevailing 
wage.  This is State law.

City of San 
Francisco

Yes.  Required by 
Administrative Code.

Yes.  Required by 
Administrative Code.

Prevailing wages are not required 
although the developer may 
choose ro require it by contract.  
California Labor Code Section 
1720 may kick in if the “equivalent 
of money” priciple applies 
because of tax credits or other 
financial benefits used by the 
developer.

City of Long Beach Yes Yes No.  Only if the property is being 
subsidized by the City in some 
manner to assist with funding for 
the project.

Table 5-4 City of San Jose Prevailing Wage Survey
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Agencies 1.  Are prevailing 
wages required on 
all projects fully 
funded by your 
City?

2.  Are prevailing 
wages required on 
all projects partially 
funded by your 
City?

3.  Are prevailing wages 
required on all projects that are 
not funded by the City but are 
on land owned by the City?

City of Los Angeles Yes Yes No, as long as the project is 
entirely privately funded and does 
not have City or government 
funding.  If there is even partial 
funding from a public agency, 
then they must pay prevailing 
wage.  This is State law.

City of San 
Francisco

Yes.  Required by 
Administrative Code.

Yes.  Required by 
Administrative Code.

Prevailing wages are not required 
although the developer may 
choose ro require it by contract.  
California Labor Code Section 
1720 may kick in if the “equivalent 
of money” priciple applies 
because of tax credits or other 
financial benefits used by the 
developer.

City of Long Beach Yes Yes No.  Only if the property is being 
subsidized by the City in some 
manner to assist with funding for 
the project.

J.	 Sidewalk Repairs

The City of Sacramento has a policy for 
repairing vertical sidewalk displacements 
greater than ¼-inch that requires property 
owners pay for removal and replacement 
of the sidewalk. The City of Sacramento 
was evaluating options to correct 
displacements, including grinding the 
displacement to provide a 1:12 bevel and 
solicited input from the other agencies 
by sending out the following questions:
 

1.	 In your City, who is responsible 
for the cost to repair side-
walk?

2.	 Do you have a policy which al-
lows grinding or other method to 
correct sidewalk displacement?  
If yes, what is the policy?

3.	 Do you know of a machine 
that can actually cut away the 
concrete displacement, thus 
eliminating the grinding appear-
ance?

4.	 If you allow grinding, have 
there been any complaints or 
concerns about this practice?

In the City of Los Angeles, by ordinance, 
the responsibility for repairs lies with the 
property owner in residential areas or the 
business in commercial zones.  Exceptions 
are where there is negligence or fault by the 
City of Los Angeles or damage caused by 
a City of Los Angeles tree. Private parties 
are financially responsible, but certain City 
Council districts also offer a cost sharing 
program where private funds are matched 
with council discretionary funds as an 
incentive to improve a neighborhood.  

In calendar year 2006, approximately 

42,000 sidewalk repairs were made in 
the City of Los Angeles, which has 6,500 
miles of streets.  Citizens report sidewalk 
problems via a call to 3-1-1, email, or 
the internet.  For faults associated with 
an accident, the City of Los Angeles 
strives to correct them within 24 hours. 
Immediate action on an obvious trip hazard 
involves an asphalt patch installed by field 
crews.  Other repair needs are logged and 
grouped by neighborhood until they can be 
efficiently assigned to a crew. These repairs 
usually are made within a few weeks.

The City of San Jose’s Department of 
Transportation is responsible for sidewalk 
repairs.  Property Owners bear the cost of 
sidewalk repairs, however the City currently 
provides a cost reimbursement grant for 
100% of the repair cost up to $500. The 
grant program will be eliminated during the 
next fiscal year and property owners will 
again be responsible for the entire repair 
cost.  The City notifies property owners of 
the need to correct sidewalk deficiencies 
and if not accomplished within the mandated 
time, will impose a lien on the property for 
the City’s cost to make repairs.  The City 
has a policy that allows grinding or another 
method to correct sidewalk displacement.  
If, other than the vertical separation, 
the concrete is in sound condition (no 
spalling or cracking), the City will allow 
grinding up to 1-1/2” vertical separation. 

In the past, the City has received 
complaints with the grinding process 
because it caused a lot of dust and the 
final product was a little rough. Contractors 
are now required to provide high level 
dust control and current equipment and 
techniques results in an acceptable 
finish. Some property owners still do 
not like the appearance of the exposed 
aggregates (which also occurs in the 
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“saw” method), but given the cost savings, 
they are pleased with the grinding option.

K.	 Engineer’s Estimates of 
Construction Cost 

The City of San Jose initiated discussion 
related to each agency’s policy on pre-
bid engineer’s estimates.  Specifically, 
they wanted to know if each agency was 
required to include an Engineer’s Estimate 
of Construction Cost in the bid documents 
by Charter, Ordinance, or formally adopted 
policy.  The City of San Jose had no 
requirement to include such an estimate. In 
fact, it has been suggested that Engineer’s 
Estimates not be included to avoid 
influencing bid results.  Responses were:

The Cities of Oakland and Long 
Beach are not required to in-
clude Engineer’s Estimates in 
bid packages.  

The City of Sacramento is not 
required, but elects to include 
the estimates for the purpose 
of providing prospective bidders 
an idea of the size of the project 
as a courtesy.  The City of Sac-
ramento has not found that an 
Engineer’s estimate influences 
bids in most cases.  

The City of Los Angeles usually 
lists the Engineer’s Estimate 
in the bid advertisements and 
with the bid results.  This is not 
required by charter or policy.  At 
the request of the Department 
of General Services, the Engi-
neer’s Estimate is not included 
in the bid advertisements or 
with the bid results for projects 
for the Department of General 
Services.

•

•

•

The City and County of San 
Francisco’s Administrative Code 
requires that formal estimates 
be prepared for projects esti-
mated to cost in excess of a 
threshold amount, currently 
$114,000.  However, there is no 
requirement to publish the esti-
mate.  As a matter of practice, 
the estimates are included to 
give contractors a sense of the 
magnitude of the work. 

L.	 Construction Cost 
Estimating by Consultants

The City of San Diego initiated a discussion 
regarding the accuracy of construction cost 
estimates prepared by their consultants.  
The reasons for the inaccurate estimates 
appear to have been primarily related to 
inflation and it was apparent that the cost 
consultants were not keeping up.  The 
City of San Diego had considered writing 
language into contracts that stated that 
estimates must be within a stated range 
(+/-15% of the lowest construction bid) or 
the fee for the cost estimating service would 
not be paid.  Prior to implementing such 
language, the City of San Diego referred the 
issue to the other agencies for comment.

The City of Long Beach replied that they 
are using an agreement which specifies 
under Section 13. Additional Costs and 
Redesign that if the consultant’s failure to 
meet Standards in the Statement of Work 
causes the consultant to have to re-do the 
work, it is done at the consultant’s cost.  
This section also specifies that if the lowest 
bid received on a construction project 
exceeds the consultant’s estimate by more 
than 10%, the consultant may be required 
to modify plans/specs/construction docs at 

•
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no cost to the City of San Diego.  Further, 
these revised documents would have to be 
submitted in time to allow the City of San 
Diego to receive new bids within 4 months 
of the date on which the original plans/specs 
were submitted by the consultant.  In reality, 
when bids have come in higher than the 
engineer’s estimate the City of San Diego 
generally creates alternates or deletes 
work and re-bids the project rather than 
have the consultant re-design the project.

In the City of Los Angeles, most estimates 
are done in-house.  On projects designed 
in-house, the designer prepares the 
estimate based on unit prices that are 
monitored and updated by estimators in 
the Construction Management Division.  
A few of these may be done by outside 
consultants depending on the particular 
division’s workload.  For projects that are 
designed by consultants, the consultant 
usually prepares the cost estimate, 
especially for buildings.  Third-party 
estimators are only considered for those 
projects that are designed by consultants.

The City of Oakland’s consultant contracts 
require the consultant to redesign or 
value engineer the project to fit the 
budget at no additional cost to the City 
of Oakland.  There are no other penalties 
for design consultants when construction 
bids exceed the consultant’s estimate.

The City of Sacramento shared an 
example of a large mechanical engineering 
project that received 5 bids, with the 
lowest at 34% above the engineer’s 
estimate.  The City of Sacramento then 
issued a RFQ to hire a contractor to 
act as a CM capacity during re-design.  
Construction cost estimates were adjusted 
with each stage of design submittal.

The City of San Jose placed language in 
some of its design consultant agreements, 
particularly for buildings (e.g., libraries 
and public safety facilities), that requires 
re-design at the consultant’s cost if the 
actual costs exceed the estimate by 10%.  
Of course, the burden falls on the primary 
design consultant in the case where they 
use a cost-estimating sub-consultant.

Practically speaking, the City of San 
Jose has not been invoking this clause 
because in particular cases it has been felt 
that either: (a) volatility of market forces 
beyond the cost estimators control have 
contributed to actual costs exceeding 
the range, or (b) internal forces on the 
Owner’s side (i.e., Owner-driven design 
modifications) have contributed to the 
cost fluctuation.  Notwithstanding these 
issues, actual costs have been erratic, 
coming in both above and below the 
cost estimates without clear cause.  
The general trend is toward escalation.

This exchange resulted in the Project 
Team’s consideration of BMP 2.o 2007:  
“Obtain independent cost estimates 
(outside of the designer) during the 
design process, inclusive of local market 
influences, on complex projects.”  This 
underscores the importance of utilizing 
a cost estimating professional in order 
to reduce the risk of inaccurate cost 
estimates, which can result in delays or 
even cancellation of important projects.
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A. PERFORMANCE BENCHMARKING

In Update 2006, the Project Team noted that 
trends in project delivery cost are driven by a 
combination of factors, including improved 
cost data capture and reporting, increased 
implementation of BMPs, and increased 
requirements from their own agencies.

In Update 2007, the participating agencies 
have continued to contribute project delivery 
cost data and the Study Team has continued 
to analyze the data in different ways in order 
to understand the drivers of performance. 

Project delivery costs (as a per-
centage of total construction cost) 
by project type in the Update 2007 
analysis were:  

-Municipal Facilities 36%

-Parks   38%

-Pipes   35%

-Streets  41%

Trends in project delivery costs 
in this Study are influenced by 
project size (measured as median 
total construction cost) and project 
type.

The infl uence of project size on 
project delivery costs is once again 
demonstrated by the inverse rela-
tionships shown on the regression 
curves in Appendix B Performance 
Curves.

•

•

•

The Special Study on construc-
tion cost unit pricing for library 
projects showed that of the factors 
that drive the cost of construction 
for library, the gross area is clearly 
the most infl uential.  As much as 
73% of the variability in library total 
construction cost is explained by the 
gross area of the building.

The Special Study on alternative 
project delivery methods showed 
that there are a number of advan-
tages and disadvantages to the 
use of each method.  The agency’s 
needs and individual project char-
acteristics should be used to select 
the best method.

The Special Study on regional 
and chronological adjustments 
showed that these types of adjust-
ments are not practical for the Study 
dataset at this time.

B. BEST MANAGEMENT PRACTICES

The agencies have continued to fully 
implement selected BMPs.  As of Update 
2007, the agencies have fully implemented 
more than 70 percent of all BMPs.  

The Project Team selected the following 
fi ve areas of project delivery as heavily 
inf luencing project del ivery costs:  

•

•

•
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ROW Procurement
Environmental Process
Permitting
Utility Relocations
Project Management Training

The Project Team agreed that developing 
and implementing BMPs related to 
improving performance in these areas will 
improve overall project delivery effi ciency.  

In Update 2007, the Project Team added 
six new BMPs to the BMP implementation 
tracking list.    The BMPs were developed 
addressing issues in the areas of permitting 
and environmental regulation compliance.  
BMPs in the other areas will be discussed 
and developed during future Study phases.
It is anticipated that the performance 
data will eventually demonstrate that 
as BMPs are implemented, project 
delivery costs were reduced.  However, 
it is recognized that “processes” become 
effective “practices” only after a learning 
curve and full implementation on projects.  
Therefore, obtaining empirical evidence of 
this trend is expected to take several years.

C. ONLINE DISCUSSION FORUM

The Online Discussion Forum is becoming 
an increasingly important feature for 
Study participants, with active exchanges 
occurring frequently and important issues 
addressed with changes to policy, approach, 
or BMP implementation.  Participants will 
continue sharing information through 
the Online Discussion Forum and during 
the quarterly meetings, and presenting 
the more interesting results to the public 
through the Study reports.  The continued 

•
•
•
•
•

sharing of challenges and solutions through 
the Online Discussion Forum remains a 
remarkable advantage to all participants.

D. PLANNING FOR UPDATE 2008

Over the course of Update 2007, the 
Project Team identified a number of 
activities to consider including next year 
in Update 2008.  These activities include:

Check changes in consultant 
usage over time and by project 
type

Evaluate trends in project deliv-
ery costs over time

Examine trends in change order 
costs versus construction costs 

Evaluate the use of different 
performance models

Review the project classifi ca-
tions used in this Study for appro-
priateness and relevance to the 
agencies

•

•

•

•

•
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APPENDIX Performance
QuestionnaireA

Page  A-1

California Multi-Agency CIP
Benchmarking Study

PERFORMANCE QUESTIONNAIRE

Agency: Project Name:

Project type:

New/Rehab Index:

Description:

Comments:

Total

DOLLAR % of TCC* DOLLAR % of TCC* DOLLAR % of TCC* DOLLAR % of TCC*

AGENCY LABOR

AGENCY COSTS(1)

Art Fees

SUB-TOTAL AGENCY

CONSULTANT

TOTALS

PHASE DURATION Months Months Months

AMOUNT OF CONSTRUCTION CONTRACT
Changed Conditions Changed Bid Documents Client-Initiated Changes: Total Change

Orders -$

UTILITY RELOCATION COST

CITY FORCES CONSTRUCTION

TOTAL CONSTRUCTION COST (TCC)

LAND ACQUISITION

PROJECT COMPLETION DATE

TOTAL PROJECT COST -$

NUMBER OF BIDS RECEIVED

(1) Agency costs include other direct costs and can be listed underneath. This value is locked and it is calculated from its items (Rows 14 - 18)

COST OF CHANGE
ORDERS

Planning Design Construction

LEED Green Building

C:\P0102\Phase II\Database (Phase II)\PERFORMANCE QUESTIONNAIRE.xls Save Date: 7/12/2007
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Municipal Facilities - Police/Fire Stations
Design Percentage Versus Total Construction Cost 
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Streets - All Classifications
Design Percentage Versus Total Construction Cost 
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Streets - Bridges (New/Retrofit)
Design Percentage Versus Total Construction Cost 
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Streets - Bike/Pedestrian/Streetscapes
Design Percentage Versus Total Construction Cost 
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Pipe Systems - Pressure Systems
Design Percentage Versus Total Construction Cost 
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Parks - All Classifications
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Parks - Sportfields
Design Percentage Versus Total Construction Cost 
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Municipal Facilities - All Classifications
Project Delivery Percentage Versus Total Construction Cost 
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Municipal Facilities - Police/Fire Stations
Construction Management Percentage Versus Total Construction 
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Streets - All Classifications
Construction Management Percentage Versus Total Construction 
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Streets - Bridges (New/Retrofit)
Construction Management Percentage Versus Total Construction 
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Streets - Bike/Pedestrian/Streetscapes
Construction Management Percentage Versus Total Construction 
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Pipe Systems - All Classifications
Construction Management Percentage Versus Total Construction 

Cost 
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Pipe Systems - Pressure Systems
Construction Management Percentage Versus Total Construction 
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Parks - All Classifications
Construction Management Percentage Versus Total Construction 
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Parks - Restrooms
Construction Management Percentage Versus Total Construction 
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Municipal Facilities - All Classifications
Project Delivery Percentage Versus Total Construction Cost 
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Municipal Facilities - Police/Fire Stations
Project Delivery Percentage Versus Total Construction Cost 
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Streets - All Classifications
Project Delivery Percentage Versus Total Construction Cost 
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Streets - Bridges (New/Retrofit)
Project Delivery Percentage Versus Total Construction Cost 
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Streets - Bike/Pedestrian/Streetscapes
Project Delivery Percentage Versus Total Construction Cost 
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Pipe Systems - All Classifications
Project Delivery Percentage Versus Total Construction Cost 
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Pipe Systems - Pressure Systems
Project Delivery Percentage Versus Total Construction Cost 
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Parks - All Classifications
Project Delivery Percentage Versus Total Construction Cost 
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Parks - Sportfields
Project Delivery Percentage Versus Total Construction Cost 
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Municipal Facilities - All Classifications
Total CO Percentage Versus Total Construction Cost
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Pipe Systems - All Classifications
Total CO Percentage Versus Total Construction Cost
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