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A. INTRODUCTION

Municipal agencies have become increas-
ingly concerned that the condition of
their infrastructure reflects the condi-

tion and quality of life within their respective com-
munities.  At the same time, the practice of fund-
ing public projects by borrowing money through
the sale of municipal bonds provides incentive to
use the funds with extraordinary care and effi-
ciency.  To that end, the intent of this study con-
tinues to be: To improve the public project deliv-
ery process.

Over the next three years, seven of the largest cit-
ies in California will continue with their Capital
Improvement Programs and will award nearly $6
billion in public works infrastructure construc-
tion contracts.  These municipalities are building
roads and transportation systems, sewer and wa-
ter infrastructure, municipal facilities, libraries,
parks and recreation facilities, animal shelters, fire
stations, bridges, seismic retrofits, bikeways, storm
drains, and other facilities.

Other significant costs - over and above the $6
billion for construction - are required to deliver
these projects.  The costs associated with the
project delivery process - which involves planning,
design, environmental documentation, value en-
gineering, permits, construction management,
inspection, testing, and startup - are  influenced
by many factors.  These factors include project
size and complexity, whether it is new construc-
tion or rehabilitation, the internal organization
of the agency, and the many tasks included in the
process of delivering the project.

Update 2003 of the California Multi-Agency CIP
Benchmarking Study gives government decision-
makers a critically-needed tool:  a means of more
accurately anticipating the true costs of public
projects based upon an in-depth study of over
500 projects.  Additionally, Update 2003 pro-
vides insight relative to improving the delivery
process through the use of Best Management Prac-
tices and continued agency collaboration.

Background

In October 2001, the City of Los Angeles, De-
partment of Public Works, Bureau of Engineer-
ing initiated a benchmarking study with five other
larger cities in California.  This unprecedented
study required the cooperative effort of individu-
als responsible for the development and imple-
mentation of Capital Improvement Projects
(CIP). These cities and their representatives joined
together to form the California Multi-Agency CIP
Benchmarking Study Team.  After working to-
gether for two years, this team has shown that it
is possible - and beneficial - for cities to collabo-
rate, pool their knowledge and experience with
the factors that influence project delivery costs,
then benchmark their project delivery processes
to learn from each other's successes.

The objective of the California Multi-Agency CIP
Benchmarking Study was to provide a general
analysis of the efficiency of capital project deliv-
ery systems within various agencies in California.
The analysis was based on the observed perfor-
mance and the processes related to the develop-
ment of public works projects implemented in
the previous five years.
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The first year (2002) of the California Multi-
Agency CIP Benchmarking Study was the begin-
ning of a planned cooperative and continuous ef-
fort that could eventually include other Califor-
nia agencies.  The study initially involved six agen-
cies with a seventh (City of Oakland) joining the
team in 2003.  The following agencies partici-
pated in the second year of the study:

City of Long Beach, Department of Public
Works

City of Los Angeles, Department of Public
Works/Bureau of Engineering

City of Oakland, Public Works Agency

City of Sacramento, Department of Public
Works

City of San Diego, Engineering & Capital
Projects

City & County of San Francisco, Depart-
ment of Public Works / Bureau of Engi-
neering / Bureau of Architecture / Bureau of
Construction Management

City of San Jose, Department of Public
Works

Process and Performance
Benchmarking

This document, Update 2003, is the result of the
first two years of collaboration among these seven
agencies.  The study examined process bench-
marks, focusing on business processes (the ap-
proach to managing Capital Improvement
Projects in the individual agencies).

Twenty-four recommended Best Management
Practices were identified in the first edition of this
study to deliver high quality projects faster and at
lower cost. The Benchmarking Study Team also
identified 15 common Best Management Prac-
tices that are currently used by most participants
in the study.   Update 2003 documented the cur-
rent and planned implementation of the Best

Management Practices by each agency as the first
step in the actual linking of improved processes
to performance.

Update 2003 also examined performance
benchmarking which involved an analysis of cost
and schedule project data from the participating
agencies.   The agencies provided data for 525
Capital Improvement Projects, of which 453
complied with the 2003 criteria and were used to
update the performance models with an objec-
tive of improving the reliability of the results.

The California Multi-Agency CIP Benchmarking
Study is intended to be a continuing effort.  Fu-
ture updates are expected to refine and improve
the conclusions and recommendations as addi-
tional project data are collected.  Annual updates
of this report are planned.

B. STUDY METHODOLOGY

Update 2003 was conducted in four stages:

1.  One focus of the first stage of Update 2003
was to improve process benchmarking by re-
viewing the level at which agencies imple-
mented the study's recommended Best Man-
agement Practices.  Two new recommended
Best Management Practices were added in
Update 2003.

2. Performance benchmarking data collection
criteria were updated in the second stage of
this year's study.  The Study Team reviewed
and modified general criteria for performance
data collection (project selection, categories,
and performance curves format) based on the
availability of information and agencies' ex-
pectations.

3.  The third stage of the study emphasized per-
formance data enhancement, data compila-
tion into the project database, and develop-
ment and optimization of performance curves
(graphs that relate the cost of construction to
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the various costs of project delivery).  Perfor-
mance data on a total of 453 projects with a
total construction value of over $830 mil-
lion were used to develop the performance
benchmarking curves (graphs) for 14 differ-
ent classifications in four project types (mu-
nicipal facilities, streets, pipe systems, and
parks) showing design, construction manage-
ment, overall project delivery, and change or-
ders costs as a percentage of total construc-
tion costs.

4. The fourth stage of Update 2003 consisted
of review and discussion of performance and
process benchmarking outcomes.

C.   CONCLUSIONS OF PROCESS
BENCHMARKING:
BEST MANAGEMENT PRACTICES

In the original study, team members identified,
discussed, and evaluated 98 processes associated
with the effective delivery of capital projects.
Update 2003 studied the practical implementa-
tion of these processes and introduced two new
Best Management Practices. Table A indicates the
implementation status and planning of the Best
Management Practices so that implementation can
eventually be tracked against anticipated perfor-
mance improvements.

In addition, through their BMP and process im-
provement discussions, the Project Team identi-
fied certain improvements in contract documents
which may be critical to process improvement:

Standardized Indemnification Language

Standardized indemnification language, in
which risk is reasonably apportioned to
the parties most able to control it, would
allow design professionals and their in-
surers know what to expect and would
expedite agreements.

Standardized Document Ownership
Language

The development of standard document
ownership language and clauses would let
design professionals know what to expect
and would expedite agreements.

The implementation of these process improve-
ments is outside of the immediate control of the
project delivery team.  A plan for implementa-
tion of these and other process improvements will
be developed as a part of the next generation of
this report.

D.   CONCLUSIONS OF PERFORMANCE
BENCHMARKING

The following performance benchmarking con-
clusions are based upon the Study Team's analy-
sis of project data:

The percentage of design costs decreased with
increasing size of the projects.  Design costs
averaged 17% of the total construction cost
for 453 representative projects completed af-
ter 1997, each with total construction cost
greater than $100,000.

The ratio of costs for construction manage-
ment decreased as total construction costs in-
creased.  Construction management averaged
16% of the total construction cost for 453
representative projects completed after 1997
and greater than $100,000 total construction
cost.

Based on the performance data, total project
delivery cost (total design cost and construc-
tion management cost) for 453 projects
greater than $100,000 total construction cost
averaged 33% of the total construction cost.
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Relating the costs of change orders to the total
construction cost was difficult to quantify.  Fu-
ture updates of the California Multi-Agency CIP
Benchmarking Study will investigate the possibil-
ity of categorizing change orders in two groups:
"Scope Changes" and "All Others".  This catego-
rization should lead to better correlations and more
intuitive trends.

The additional project duration data provided for
Update 2003 led to much better duration mod-
els.  These improved models were significantly
more realistic than last year's report, and were used
to develop a tabulation of duration data for Up-
date 2003.

Table B shows various project delivery costs for
Capital Improvement Projects with known con-
struction values.  This table was improved in
Update 2003 in that, in some areas, it is a more
reliable predictive tool due to additional repre-
sentative data and improved correlations.

 E. LESSONS LEARNED

Additional data collection is still warranted.
In Update 2003, where significant additional
data were provided, some of the statistical cor-
relations improved significantly.  In future
benchmarking studies, more data collection
in all categories should improve correlation
coefficients and make performance models
more effective for prediction.

Critical review of 2003 data indicated that
the performance models would be signifi-
cantly improved by eliminating "non-repre-
sentative" projects.  These are the projects that
appear as anomalies in the performance mod-
els and are proven not to represent agencies'
standard project delivery procedures.

Implementing the recommended Best Man-
agement Practices is essential if agencies are
to improve their processes. The CIP
Benchmarking Team should monitor agen-
cies' progress to implement these practices and
compare performance results to study the ac-
tual effectiveness of such practices.

Team presentations and online discussions
proved to be effective tools to communicate
and share experiences.
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A. STUDY BACKGROUND

The City of Los Angeles, Department of
Public Works/Bureau of Engineering ini-
tiated the California Multi-Agency CIP

Benchmarking Study with five other larger Cali-
fornia municipal agencies in October of 2001.
These agencies recognized this event as an oppor-
tunity to improve the efficiency of delivering
Capital Improvement Projects throughout Cali-
fornia.  They took the unprecedented step of shar-
ing costs and procedures related to the delivery of
public works projects implemented during the
previous five years.  Their CIP Benchmarking Study
was widely recognized for the innovative work
that it represents. (See below)

The 2002 California Multi-Agency CIP
Benchmarking Study was presented to the
American Public Works National Congress
(Conference) in Kansas City, Missouri on
September 24, 2002.

The City of Los Angeles, Quality and Pro-
ductivity Commission recognized the Bureau
of Engineering’s efforts on this study with a
Productivity Award in May of 2003.

The study received Honorable Mention from
the League of California Cities as a candidate
for the prestigious Helen Putnam Award for
Excellence program, recognizing its innova-
tive approach to reducing costs through multi-
agency collaboration.

In June 2003, the City of Los Angeles pre-
sented the study to a group of Washington
agencies including King County Department
of Natural Resources, Wastewater Treatment
Division, King County Department of Trans-
portation, Metro Transit Division, and the
City of Seattle.

The City of San Diego used the trend line
for design costs on Municipal Facilities.  The
line appeared to be high for the City of San
Diego.  In their research using the 2002
Benchmarking report data, the City deter-
mined that all libraries had significantly longer
durations that inflated the soft costs of project
delivery.  San Diego found that the longer
durations were caused by lags in State grants
and private donations, and/or incremental
CIP funding from other fund sources.  Hard
cost escalation was also a factor given the
longer duration to get the projects out to bid.
San Diego is now considering a $312 million
financing plan that will pay for a massive over-
haul of the city’s library system, and provide
for more predictable project funding and de-
livery.

The City of San Jose is using the performance
models from the 2002 report as performance
targets for project delivery.  They are also com-
mitted to enhancing the benchmarking data-
base so that it becomes a more credible pre-
dictive tool.

Update 2003 began with a meeting of the Project
Team on October 2, 2002, in Long Beach, Cali-
fornia.  The City of Oakland joined the six origi-
nal study participants  in 2003.  The Project Team
now represents seven of the largest communities
in California.

The Project Team met quarterly (February, April,
and July) to continue the second year of the CIP
Benchmarking Study.  During this year’s efforts,
the Project Team:
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Reviewed and evaluated the implementation
of 98 Best Management Practices.

Enhanced the performance benchmarking
database with data from 286 new projects.
The database currently contains information
on 525 Capital Improvement Projects, of
which 453 fit 2003 performance guidelines
and are included in Update 2003 (valued at
$830 million).  Twenty-five of the 525
projects were smaller than $100,000; 13 were
completed before 1997; and 34 were identi-
fied as non-representative projects and were
excluded from the 2003 analysis.

Prepared Update 2003 to report the findings
of the second year of the CIP Benchmarking
Study.

B. STUDY OBJECTIVES

The purpose of the first year of the study was to
analyze and benchmark how capital improvement
projects are delivered within California.  The
analysis included the study of both the processes
used to deliver the projects and the actual perfor-
mance results.

The primary objective of Update 2003 focused
on project delivery process improvement and
emphasized Best Management Practices imple-
mentation.  Specifically, the Project Team began
a series of presentations to share BMP informa-
tion.

Performance objectives were identified for Up-
date 2003, as follows:

Collect additional data to increase the num-
ber of projects included in the database to
improve the statistical credibility of the re-
sults.

Improve the models by identifying and cor-
recting missing data and errors.

Develop an improved “Predictive Tool” us-
ing the new, larger pool of project data that
also excluded non-representative projects.

Collect data on additional project types and
classifications.

Begin the process of linking processes to per-
formance.

Conduct a comparison between in-house de-
livery and usage of consultants.

Improve user interface with the database to
facilitate reporting.

C. PARTICIPANTS

The City of Los Angeles, Department of Public
Works, Bureau of Engineering facilitated the
Update 2003 benchmarking study and sponsored
a Study Team of expert staff that was responsible
for logistics, management, and execution of the
2003 study.   The following agencies contributed
to the study.

City of Long Beach, Department of Public
Works

City of Los Angeles, Department of Public
Works/Bureau of Engineering

City of Oakland, Public Works Agency

City of Sacramento, Department of Public
Works

City of San Diego, Engineering & Capital
Projects

City and County of San Francisco, Depart-
ment of Public Works / Bureau of Engi-
neering / Bureau of Architecture / Bureau of
Construction Management

City of San Jose, Department of Public
Works

The Project Team has now worked together for
almost two years to plan and implement the
benchmarking study.
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D.  REPORT STRUCTURE

Update 2003 is organized as follows:

This introductory chapter (Chapter 2) pro-
vides a brief explanation of the project his-
tory, objectives, and project participants.

Chapter 3 provides a profile of each of the
participating agencies, including descriptions
of their city and agency structure, and their
capital improvement programs for FY 2002-
03 through FY 2004-05.

Chapter 4 identifies common and recom-
mended Best Management Practices, based
on process benchmarking, and discusses pro-
cess study findings.

Chapter 5 describes performance
benchmarking and explains the basis for
project selection and data definition.  Perfor-
mance graphs that have been generated from
the project database (Appendix B) are also
reviewed and discussed within Chapter 5.

Chapter 6 contains the conclusions and rec-
ommendations based on the process
benchmarking results in Chapter 4 and the
performance benchmarking graphs that are
presented in Appendix B and discussed in
Chapter 5.
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A. INTRODUCTION

This section of the report updates infor-
mation on the six agencies that partici-
pated in the California Multi-Agency CIP

Benchmarking Study - 2002 and provides infor-
mation on the seventh agency (City of Oakland)
that joined the study for Update 2003.

Each agency's summary includes City Descrip-
tion, Agency Description, and CIP project infor-
mation that has been updated for the next three
years (FY 02-03 through FY 04-05).  The City
of Oakland has also provided information for fis-
cal year 2001-2002 for comparison with the other
agencies.

"In-house Project Delivery Services" (Table C) was
updated to include the City of Oakland. The Fact
Sheet (Table D) was updated for FY 02-03
through FY 04-05.

The agencies' operations and approaches to project
delivery are very similar. They generally have a
"strong project management" approach with a
project manager responsible for budgets, sched-
ules, and quality management from the beginning
of a project to the end.  The City of Long Beach
had initiated this "strong project management"
approach during the 2002 study, and is now imple-
menting it successfully.

Collectively, the seven participating cities expect
to award nearly $6 billion in public works capital
improvement project contracts over the next three
years.
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B. DESCRIPTION OF PARTICIPATING AGENCIES

I. City of Long Beach
POPULATION 461,522

AREA 50 square miles

WEBSITE ADDRESS http://www.long-beach.gov

FORM OF GOVERNMENT

Long Beach has a Council-Manager form of government as provided by Charter effective July
5, 1921. The current City Charter became effective in 1980.  The Mayor, City Auditor, City
Prosecutor, and City Attorney are elected by the people every four years.  Nine City Council

members representing nine districts are elected by the people to four-year terms.  Members of com-
missions are appointed by the Mayor, subject to the approval of the City Council.  Most other
officials and employees of the City are subject to the civil service provisions of the Charter.

DEPARTMENT OF PUBLIC WORKS - Bureau of Engineering

The Bureau of Engineering is responsible for the design and construction of all public facilities,
streets, sewers, and storm drains. The Bureau is also responsible for the engineering features and
standards of all privately developed subdivisions, tracts, and construction of public improvements in
the City's right-of-way.  The head of the Bureau is the City Engineer.

Bureau personnel work on the expansion and modernization of over 860 miles of streets, the design
and construction of marinas, airport facilities, parking structures, bridge rehabilitations, and other
public works projects.  Recent past projects include the Emergency Communications and Opera-
tions Center, Lakewood Boulevard Widening, and the seismic retrofit of the historic Rancho Los
Cerritos.

The Bureau employs over 90 employees in many different disciplines including engineering, archi-
tecture, surveying, drafting, and construction management.

PROJECT MANAGEMENT/DELIVERY

The Bureau uses a strong project management delivery system in which the projects are assigned to a
project manager who is responsible for the budget and schedule from planning through project
closeout. Project funding is usually generated from a variety of funding sources.  The three groups/
divisions within the Bureau have a philosophical approach to a design-bid-build project delivery
system with the objective of using a mix of in-house and consultant contracts to provide design and
construction management.



Page  17

Chapter 3
Participating Agencies

CONSTRUCTION CONTRACTS/CAPITAL IMPROVEMENT PROGRAM

Construction contracts to be awarded for Fiscal Year 2002-03 through Fiscal Year 2004-05:

Program Total Projects Total Cost

Airport   12 $24,000,000

Community Development     2 $9,000,000

Parks, Recreation and Marine   32 $46,000,000

Public Facilities   29 $81,000,000

Public Thoroughfares   22 $ 63,000,000

Storm Drains     1 $4,000,000

Tidela   16 $8,000,000

Total 114 $ 235,000,000
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II. II. City of Los Angeles
POPULATION 3,694,820

AREA 469 square miles

WEBSITE ADDRESS http://eng.lacity.org

FORM OF GOVERNMENT

Los Angeles has a Mayor-Council-Commission form of government as provided by the Free
holders' Charter effective July 1, 1925. The current City Charter became effective on July 1,
2000.  The people elect the Mayor, City Controller, and City Attorney every four years.

Fifteen City Council members representing fifteen districts are elected to four-year terms.  Members
of commissions are appointed by the Mayor, subject to the approval of the City Council.  With few
exceptions, all other officials and employees of the City are subject to the civil service provisions of
the Charter.

DEPARTMENT OF PUBLIC WORKS - Bureau of Engineering

The Bureau of Engineering is responsible for the design and construction of all public facilities,
streets, sewers, and storm drains. The Bureau is also responsible for the engineering features and
standards of all privately developed subdivisions, tracts, and construction of public improvements in
the City's right-of-way.  The head of the Bureau is the City Engineer.

Bureau personnel work on the expansion and modernization of over 7,400 miles of streets, 1,000
miles of storm drains, 6,500 miles of sewer lines, the design and construction of police and fire
stations, libraries, parking structures, wastewater treatment plants, bridges, and other public works
projects.  Recent past projects include the Convention Center Expansion, renovation of the Central
Library, and the seismic retrofit of City Hall.

The Bureau employs over 1,000 employees in many different disciplines including engineering,
architecture, surveying, drafting, real estate, environmental, and construction management.

PROJECT MANAGEMENT/DELIVERY

The Bureau uses a strong project management delivery system in which projects are assigned to a
project manager who is responsible for the budget and schedule from planning through project
closeout. Project funding is usually generated from special funds including bonds, user fees, and
grants.  The 33 groups/divisions within the Bureau use a design-bid-construct project delivery system
with the objective of using in-house resources to provide design and construction management.
Consultants are used to supplement in-house resources when necessary.
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CONSTRUCTION CONTRACTS/CAPITAL IMPROVEMENT PROGRAM

Construction contracts to be awarded for Fiscal Year 2002-03 through Fiscal Year 2004-05 include:

Program Total Projects Total Cost

Animal Bond     8 $84,200,000

Bridge Improvement Program   28 $66,600,000

Fire Bond   21 $183,800,000

Library Bond   10 $38,200,000

Municipal Facilities   20 $44,700,000

Recreation Facilities (Prop. K)   44 $56,100,000

Seismic Bond     2 $16,800,000

Storm-water Program   40 $18,600,000

Street Program   44 $127,800,000

Wastewater Program 133 $224,800,000

Proposition Q     6 $124,200,000

Total 356 $985,800,000
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 III. III. City of Oakland
POPULATION 399,484

AREA 66.25 SQUARE MILES

 WEBSITE ADDRESS www.oaklandpw.com

The City of Oakland was founded May 4th, 1852.  In 1930, adoption of Charter amend-
ments divided Oakland into seven Council districts and provided for a Council-Manager
form of government.  Council Members, Mayor, City Auditor, and City Attorney are elected

by the people every four years.  Most other officials and employees of the City are subject to the Civil
Service provisions of the Charter.

PUBLIC WORKS AGENCY

The Public Works Agency mission is to provide for the design, construction, management and
maintenance of the City's infrastructure, including streets, sidewalks and pathways: creeks sewers and
storm drains; buildings and structures; vehicles and equipment; street lights and traffic signals. In
addition, the Agency is responsible for related activities such as community clean-up (especially along
public rights of way), graffiti abatement and facilitating environmental compliance.  The goal of the
Public Works Agency is to provide top quality, professional, effective and timely delivery of services
to residents, businesses and City departments to assure utmost customer satisfaction.

The Agency is structured as follows: Director's Office, Administration, Design & Construction
Services Department, and Maintenance Services Department.

PROJECT MANAGEMENT/DELIVERY

Project Delivery is the responsibility of the Design and Construction Services Department consti-
tuted by the following Divisions: Administrative Services; Environmental Services; Project Manage-
ment; Engineering Design; Transportation Services; Electrical Services; and Construction & Field
Services.

The Project Management Division provides comprehensive project management services for projects
originating in other City Departments, including budgeting, scheduling, defining scope, coordinat-
ing design and construction activities, community engagement, and coordination with the client and
other stakeholders. Clients are typically departments and agencies external to PWA. The types of
projects include building renovations (libraries, fire stations, etc.), seismic retrofits, ADA improve-
ments, tenant improvements, streetscape, and landscape improvements.

The Engineering Design Division manages several programs within Public Works. These include the
Sanitary Sewer Rehabilitation Program, Street Improvement Program, and Storm Drainage Pro-
gram. In addition, the Division provides professional engineering services and project management
services on a wide variety of technical projects for public infrastructure and to support the Commu-
nity Economic Development Agency, City Manager, City Attorney, Council and others.

The Transportation Services Division manages traffic engineering, transportation planning, parking
and funding programs for the City. Staff closely works with other city agencies, council offices,
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residents, business owners and developers to address traffic related matters and assure timely imple-
mentation of worthy transportation projects increasing mobility, enhancing vehicular and pedestrian
safety as well as improving air quality. The staff advocates City's interest on transportation matters at
regional, state, and federal agencies and assures that transportation projects benefiting Oakland are
funded and implemented in a timely manner.

The Electrical Services Division designs street lighting improvements; provides maintenance for 35,200
street lights; manages and installs street lights for the Utility Undergrounding Projects; provides
design review and coordination for Private Jobs (P-Jobs), Port of Oakland Projects, Caltrans Projects,
and Alameda County Projects.  In addition, The Electrical Division designs new traffic signal im-
provements; provides maintenance for 591 traffic signalized intersections; provides 24 hour trouble
call response for traffic signals; and provides support and construction for major maintenance pro-
grams and projects.

The Construction & Field Services Division provides the following services: The Capital Projects
Section provides construction management and inspection services for capital projects such as: public
street, sanitary sewer, and storm drain improvements; renovation and new construction of city-owned
buildings including earthquake-damaged buildings, fire stations, libraries, parking facilities and park
and recreation facilities; new traffic signals and street lights. The Field Surveying Section provides
initial surveys, construction stakeout, and boundary surveys of city-owned facilities and easements
and maintains the network of vertical and horizontal benchmarks and monuments. The Testing
Laboratory provides quality control and testing of materials utilized in capital improvement projects.
The testing lab also supports the street-paving program of the Maintenance Department.

CONSTRUCTION CONTRACTS/CAPITAL IMPROVEMENT PROGRAM

Capital Improvement Program for Fiscal Year 2003-04 through Fiscal Year 2004-05:
Funding Summary by Source:
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IV. IV. City of Sacramento
POPULATION 418,700

AREA 98 square miles

WEBSITE ADDRESShttp://www.pw.cityofsacramento.com

FORM OF GOVERNMENT

Sacramento's City Council-City Manager form of government was adopted in 1920.  The City
Charter was also adopted in 1920.  The City Council consists of a Mayor elected by the people
and Council members, elected to represent the eight separate Council districts in the City.

Elected members serve four-year terms and elections are staggered every two years in even numbered
years.  Members of Boards and Commissions are appointed by the Mayor, subject to the approval of
the City Council.  The City Manager, City Treasurer, City Attorney, and City Clerk are appointed by
the City Council with all other exempt managers appointed by the City Manager.  All other officials
and employees of the City are subject to the civil service provisions of the Charter.

DEPARTMENT OF PUBLIC WORKS - Project Delivery Division

The Project Delivery Division is responsible for the design and construction of public buildings,
facilities, and transportation projects.  The division is managed by the Project Delivery Manager,
who reports to the Director of Public Works.

Division personnel work on the expansion and modernization of 1,290 miles of streets, the design
and construction of police and fire stations, libraries, parking structures, community centers, bridges,
freeway interchanges, and other public works projects.  Recent past and current projects include the
Joe Serna, Jr.  Environmental Protection Agency Headquarters Building, South Natomas Commu-
nity Center and Library, the extension of Seventh Street, and the Arena Boulevard Interchange at
Interstate 5.

The Division has about 100 employees in many different disciplines including civil engineering,
electrical engineering, mechanical engineering, architecture, surveying, drafting, and construction
management.  Accounting and administrative staff provide support.

PROJECT MANAGEMENT/DELIVERY

The Division uses a strong project management delivery system in which the projects are assigned to
a project manager who is responsible for the budget and schedule.   Projects are managed by the
Funding & Priorities Section during the planning phase.  When the projects have been fully scoped
and funded, other project managers are assigned that are responsible from design through construc-
tion and project closeout.  Funding for projects is usually generated from transportation funds,
grants, fees, bonds, redevelopment funds, and the City's General Fund.  The Division uses private
consultants to supplement in-house resources to provide design and construction management ser-
vices.
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CONSTRUCTION CONTRACTS/CAPITAL IMPROVEMENT PROGRAM

Construction contracts to be awarded for Fiscal Years 2002-03 through 2004-05:

Program Total Projects Total Cost

Public Facilities 130 $190,000,000

Transportation   89 $54,000,000

Total 219 $244,000,000
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V. City of San Diego
POPULATION 1,277,168

AREA 342 square miles

WEBSITE ADDRESS http://www.sandiego.gov

FORM OF GOVERNMENT

The City of San Diego, the second largest city in the state and the seventh largest city in the
nation, was incorporated on March 27, 1850.  In 1931 the Charter by the Board of
Freeholder's was adopted by the voters and, although it has undergone many modifications,

is still in effect today.  The City utilizes a Mayor-Council-Manager form of government with only
the Mayor and City Attorney elected city-wide by the people every four years.  Eight City Council
members are elected by the people in their respective districts to serve four-year terms.  The Council
selects a City Manager who is responsible for the administration of most City departments.   Offi-
cials and employees of the City are subject to the civil service provisions of the Charter, with the
exception of unclassified management and a few unrepresented employee classifications.

ENGINEERING AND CAPITAL PROJECTS DEPARTMENT

The Engineering & Capital Projects (E&CP) Department provides capital improvement project
(CIP) services for the various operating departments throughout the City, including the Transporta-
tion Department, Fire, Park & Recreation, and others.  In this role, the E&CP Department is re-
sponsible for the design, project management, and construction management for a vast majority of
public facility capital improvement projects (CIP).  This work includes such projects as streets, bridges,
bikeways, storm drains, and municipal buildings as well as the replacement of water and sewer mains
throughout the City.

The Department is split into four divisions with three project management/design divisions (includ-
ing Transportation Engineering, Water & Sewer Design, and Architectural Engineering and Contract
Services) and one (1) support division (Field Engineering).  The Director of the E&CP Department
is the City Engineer.  The E&CP Department employs approximately over 470 employees in many
different disciplines under this structure, including engineering, architecture, surveying, drafting, en-
vironmental, materials testing, and construction management.

The E&CP Department staff, on behalf of the client departments, is responsible for the expansion
and modernization of over 3,820 miles of streets and alleys, 769 miles of storm drains and channels,
approximately 2,900 miles of sewer mains, and 3,139 miles of water mains as well as all the fire,
library, and park facilities.  Recent major projects include the Convention Center Expansion, expan-
sion of Qualcomm Stadium, the construction of State Route 56, and the new downtown Ballpark.

PROJECT MANAGEMENT/DELIVERY

E&CP uses a "central point of contact" project delivery system in which the projects are assigned to
a project manager within a design division who is then responsible for the management, budget, and
schedule from the beginning of design phase (in some cases planning) through project closeout.
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Engineering is performed by either in-house staff from within the project manager's division or
through the use of outside consultants, depending on the complexity and availability of resources.

Most projects make use of in-house resources for design services.  The project manager also utilizes
the resources of the supporting divisions' staff for such services as surveys, contract procurement,
construction management, and inspection.  Funding is initially identified for a project by the client
department during the planning process, and is generated from a variety of sources from tax revenue
to special funds including bonds, user fees, and grants.  The three project management/design divi-
sions within the department most commonly use the design-bid-build project delivery system but
are beginning to utilize alternative forms of project delivery including design-build methods and task
order contracts.

CONSTRUCTION CONTRACTS/CAPITAL IMPROVEMENTS PROGRAM

Capital Improvements Program for Fiscal Years 2002-03 through 2004-05:
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VI.  City and County of
San Francisco

POPULATION 801,377

AREA 46.7 square miles

WEBSITE ADDRESS http://www.sfdpw.com

FORM OF GOVERNMENT

The City and County of San Francisco is a consolidated city and county with boundaries that
are prescribed by the laws of the State of California and the City Charter.  The first City
Charter was established on April 15, 1850.  The current City Charter was adopted Novem-

ber 6, 2001.  The local government consists of a legislative branch consisting of an 11-member Board
of Supervisors, and an executive branch consisting of a Mayor.  Each member of the Board is elected
by district and serves a four-year term, but may not serve for more than two successive terms.  The
Mayor is the chief executive officer and official representative of the City and County who is elected
at a general election and serves a four-year term, but may not serve for more than two successive
terms.  Voters elect the City Attorney every four years.  The Controller and City Administrator are
appointed by the Mayor every ten and five years, respectively.  Commissions and department heads
are generally appointed by the Mayor and confirmed by the Board of Supervisors.  With few excep-
tions, all other officials and employees of San Francisco are subject to the civil service provisions of
the Charter.

DEPARTMENT OF PUBLIC WORKS

The Deputy Director for Engineering, who also holds the title of City Engineer, is in charge of four
bureaus in the Department of Public Works:  Bureau of Engineering, Bureau of Architecture, Bureau
of Construction Management, and Bureau of Street Use and Mapping.  The first three bureaus,
referred to as the Tri-bureaus, work on capital projects while the Bureau of Street Use and Mapping
regulates the use of city streets and private development of infrastructure.

The Tri-bureaus are responsible for the planning, design, and construction of public streets and infra-
structure.  These services are provided for client departments who do not have technical capabilities
or contracting authority.  These include the Police, Fire, Health and Recreation and Park departments
as well as many other City agencies.

Tri-bureau personnel work on street renovation, sewer replacement and enlargement, traffic signals,
parks and playgrounds, libraries, police and fire stations, health facility, treatment plant and pump
stations, and other public works projects.

The Tri-bureau has 431 authorized positions of which over 350 are filled.  These positions cover
many different disciplines including engineering, architecture, surveying, drafting, environmental,
and construction management.
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PROJECT MANAGEMENT/DELIVERY

The Tri-bureaus use a strong project management delivery system in which the projects are assigned
to a project manager who is responsible for the budget and schedule from planning through project
closeout.  Project funding is usually generated from special funds including general obligation and
revenue bonds, sales tax revenues, and grants.  The Tri-bureaus have a philosophical approach to
design-bid-construct project delivery with the objective of using in-house resources whenever pos-
sible to provide design and construction management.  Consultants are used to supplement in-house
resources when necessary.

CONSTRUCTION CONTRACTS/CAPITAL IMPROVEMENT PROGRAM

Capital Improvements Program for Fiscal Year 2002-03 through Fiscal Year 2004-05:

Program Total Cost

Criminal Justice  $184,000,000

Health Care Facilities $271,000,000

Libraries $57,000,000

Parks and Recreational $330,000,000

Sewers and Water $60,000,000

Streets and Bridges $142,000,000

Other Major Bond Programs $320,000,000

Total $1,364,000,000
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VII. City of San Jose
POPULATION 918,800

AREA 177 square miles

WEBSITE ADDRESS http://www.ci.san-jose.ca.us/

FORM OF GOVERNMENT

San Jose has a Mayor-Council-City Manager form of government as provided by City Charter.
The current City Charter became effective in May 1965.  The Mayor is elected by the people
every four years.  The people elect 10 City Council members representing 10 districts for four-

year overlapping terms.  The City Charter limits the Mayor and Council members from serving
more than two consecutive terms.  The City Attorney, Redevelopment Director, City Auditor, City
Clerk and Independent Police Auditor are appointed by Mayor and Council.  Department directors,
assistant and deputy directors serve at-will.  Other employees of the City are subject to the civil
service provisions of the Charter.

DEPARTMENT OF PUBLIC WORKS

MISSION: Plan, design, and construct public facilities and infrastructure systems to enhance the
quality of life for the residents of San Jose.

The Public Works Department has the primary responsibility to deliver facilities and infrastructure
that meet the needs of the residents of San Jose and that comply with the standards and requirements
established in the engineering guidelines and the City's Master Plans.  The Department achieves its
goals through planning, design, and construction of the City's capital projects, and also through the
plan review and permit process to regulate and facilitate private development projects.  The Director
of Public Works/City Engineer manages the Department.

Department personnel work on the expansion and modernization of over 2,434 miles of streets, 926
miles of storm drains, 2,169 miles of sewer lines, 3,500 acres of parks and the design and construc-
tion of recreation facilities, police and fire stations, libraries, municipal buildings, bridges, and other
public works projects.  Recently completed projects include the Runway 30L Reconstruction and the
Federal Inspection Facility at the Norman Y. Mineta SJIA, the West Valley Branch Library, 4th and
San Fernando Parking Garage, and various parks improvement projects.

The Department employs over 380 employees in many different disciplines including engineering,
architecture, landscape architecture, surveying, drafting, real estate, and construction management.
Major projects currently underway include a new Civic Center, the Alameda and Berryessa Branch
Libraries and the Bailey Avenue extension to SR 101.  Major programs include the $228 million
Parks Bond, $211 million Branch Library Facilities Bond, the $159 million Fire, Police Stations and
Facilities Bond and the $691 million Airport Security and Traffic Relief Act Bond.
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PROJECT MANAGEMENT/DELIVERY

The Department has a focus of "on time, on budget" and reports performance measures in the
categories of timeliness, cost, quality, and customer satisfaction in the annual Operating Budget.
Project management is a team effort in which the projects are assigned to a client partner and a DPW
project manager.  The client provides scope and funding and the project manager is responsible for
the budget and schedule.  The project manager is involved with design and problem resolution but
passes construction management responsibilities to a construction manager from the same division.

Project funding is the responsibility of the client department and may be generated from special
taxes, bonds, in-lieu fees, and grants.  The seven divisions (not including Administration) within the
Department use a design-bid-build system for project delivery.  Design has shifted from mostly in-
house to over 70% consultant design, often using master agreements for multiple projects.  This has
taken place in order to meet a large increase in workload from approximately $1.291 billion in bond
funds and the new Civic Center.  However, since reduced revenues are forecast for state and local
governments, more projects will be designed in-house over the next year.  Construction management
remains largely in-house, augmented with consultants for special assignments.

CONSTRUCTION CONTRACTS/CAPITAL IMPROVEMENT PROGRAM

Major construction contracts scheduled for award in Fiscal Year 2002-03 through
Fiscal Year 2004-05 (design and construction management included, rounded to $1,000,000):

Program Total Projects Total Cost

Public Safety Bond 20 $116,000,000

Library Bond 21 $104,000,000

Parks/Recreation Facilities 62 $140,000,000

Airport Master Plan 54 $521,000,000

Civic Center   1 $210,000,000

Wastewater Program 26 $91,000,000

Storm Drainage   5 $4,000,000

Traffic 92 $195,000,000

Total           281 $1,381,000,000
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C. SIMILARITIES AND DIFFERENCES

I.  Agencies Summaries

Update 2003 agency information is consistent with the first year of the study.  All seven agencies are
similar in structure.  The diversity of projects types and sizes planned for the next three years provide
opportunities to continue this benchmarking study and gain valuable information in future years.

II.  Available In-House Project
        Delivery Services

Table C summarizes the agencies' project delivery services that are available in-house.  There has been
no change in the available in-house project delivery services, compared to last year. Note that the
information on the new participating agency (City of Oakland) is provided.  City of Los Angeles is
still the only agency that provides in-house geotechnical services.

III. Fact Sheets

Table D shows the updated Fact Sheet that covers the three-year period of Fiscal Year 2002-2003
through 2004-2005.
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A. GUIDING PRINCIPLES

Executive level technical staff from seven
major cities (the Project Team) shared and
openly discussed the effectiveness of their

capital project delivery methods during the study.
This Project Team identified, discussed, and
evaluated 98 processes associated with the effec-
tive delivery of capital projects.

The participating agencies then met to identify
"Recommended Best Management Practices."
They used their collective experience, as well as
benchmarking outcomes, to identify the processes
that they believed would improve the delivery of
capital projects.  The agencies used an intuitive
consensus approach to determine which processes
should be recommended as Best Management
Practices (Table E).

B.  IMPLEMENTATION OF BEST
MANAGEMENT PRACTICES

While the 2002 report identified 15 Common
Best Management Practices and 24 Recom-
mended Best Management Practices, the second
year of the study began tracking the actual imple-
mentation of these Best Management Practices.

An important focus of Update 2003 was to im-
prove the project delivery process by committing
to the implementation of the Best Management
Practices identified in the 2002 report.  After sev-
eral months of process improvement information
sharing, a survey of the participating agencies was
undertaken.  The survey, shown in Table E, indi-
cates the present status and intent of each agency
to implement these Best Management Practices.

Two additional Best Management Practices were
identified through Update 2003 as follows:

Make Bid Documents Available Online

The cost of reproduction and distribution of
bid documents is increasing and may be
reduced by making the documents available
online.

Create In-House Project Management
Team for Small Projects

The 2002 study performance data suggested
that project delivery costs were disproportion-
ately high for projects with values of less than
$250,000.  It is envisioned that utilizing a
specialized in-house team to implement these
projects would reduce costs.

The implementation of these additional Best
Management Practices is also indicated in Table E.

C.  ADDITIONAL IMPROVEMENTS

In addition to the specific Best Management
Practices directly associated with project delivery,
the Project Team identified certain improvements
in contract documents that may improve the
project delivery process:

Standardized Indemnification Clauses

Standardized indemnification language, in
which risk is reasonably apportioned to the
parties most able to control it, would allow
design professionals and their insurers know
what to expect and would expedite agree-
ments.
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Standardized Document Ownership Lan-
guage

The development of standard document own-
ership language would let design profession-
als know what to expect and would expedite
agreements.

The implementation of these improvements are
outside of the direct control of the Project Team.
A plan for implementation of these and other
process improvements will be developed as a part
of the next update of this report.

D.  DISCUSSION ITEMS FOR THE
IMPROVEMENT OF PROCESSES

The Project Team's approach to improving project
delivery processes and emphasizing Best Manage-
ment Practice implementation relied on the col-
lective wisdom and experience of project delivery
executives from the seven participating agencies.
Specifically, members of the Project Team shared
processes that were effective in their communi-
ties as follows:

Strategic Project Prioritization. The City of
Sacramento, Department of Public Works
presented its Transportation Programming
Guide which provided an objective approach
to prioritizing projects based on need.

Asset Management. The City of Los Ange-
les, Bureau of Engineering presented an ap-
proach to developing condition assessments
of major facilities.

Estimating Procedures. The City of San Jose,
Department of Public Works presented a cost
estimating approach that spans from concept
phase to completion of the final construction
documents.

Front-End Documents. The City and
County of San Francisco, Department of
Public Works presented an approach to stan-
dardizing electronically formatted "front end"
bid documents.

Pre-Qualification. The City of Los Angeles,
Bureau of Engineering presented an approach
to pre-qualify contractors for design-bid-build
projects.

In addition, the Project Team discussed streetscape
design, sustainable design standards, electronic
bid-document distribution, management of liq-
uidated damages, standard indemnification
clauses, and design document ownership.

E.   ONLINE DISCUSSIONS AND
COMMUNICATION

Update 2003 also provided a basis for online dis-
cussions and correspondence among Project Team
members.  Agency members posted their ques-
tions on an email distribution list and other mem-
bers responded, based on experiences with their
own agency practices.  This was acknowledged as
an efficient and effective communication method
and continues to play an important role in devel-
opment of "a continuous forum for communi-
cation to enable agency representatives to network
with one another" (2002 report: Page 9).

The following questions have initiated interest-
ing online discussions that have been elaborated
on in the Project Team meetings:

Construction Contract Bid & Award pro-
cess and schedule and contractors insurance
requirements.  San Diego, 10/09/02:  This
discussion was initiated by the City of San
Diego noting the particular problem contrac-
tors appeared to have procuring the insurance
required by the contract documents between
the Notice of Award and the intended
Notice to Proceed.

Whether or not Clients' Department costs
were included in the delivery costs provided
for this benchmarking study.  San Jose,
10/15/02:  This discussion was initiated by
San Jose to question the accuracy of the project
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delivery cost data.  Specifically of concern was
determining if the pre-construction planning
and other costs expended by the user agency
was captured and what means was used to
capture the effort or costs expended.  The con-
clusion from four of the agencies was that
Owner Department costs were not being cap-
tured in project delivery costs.  Most owner
departments have separate operating budgets.

ADA Compliance for conversion of streets
to pedestrian malls.  San Francisco, 01/30/
03:  This discussion was initiated by San Fran-
cisco in order to prompt an exchange of ideas
regarding design standards, costs and extent
of the implementation of ADA in pedestrian
mall conversions.

Organization of Public Works department.
Sacramento, 02/03:  This request was initi-
ated by the City of Sacramento in order to
assist in evaluating the structure and compo-
sition of its Public Works Department.

Review of agencies' indemnification clauses
for consultants' services.  Oakland, 02/05/
03:  This conversation was initiated by Oak-
land and arose out of the delays incurred in
getting design contracts fully executed due to
objections from consultants to language allo-
cating apparently excessive responsibility to
the consultant.  The Project Team agreed that
standard, less onerous indemnification lan-
guage among the agencies could alleviate the
problem.  Development of suggested language
may be taken on as a task in a future update
of the study.

Mandating LEED Certification and Green
Design adherence and implementation of
Green Design guidelines.  San Francisco,
02/10/03:  This discussion revolved around
the concept of avoiding excessive delays and
costs that agencies had experienced in the pur-

suit of independent outside certification of
projects prior to going to bid.  One concept
discussed was in-house certification.  Discus-
sion among the Project Team is continuing.

Issuance of Construction project plans and
specification online, as well as / instead of
paper sets.  Los Angeles, 02/13/03:  None
of the agencies currently distribute bid docu-
ments online even though the practice would
result in the substantial reduction of docu-
ment reproduction costs.  During the discus-
sions it was found that the City of Seattle
does distribute bid documents online.  This
discussion will continue.

Agencies' typical cost per mile for sewer
construction and review of similarities and
differences.  City of Oakland, 02/21/03:
The unit price of sewer construction was dis-
cussed in depth as well as the factors contrib-
uting to the wide variations between agen-
cies.  It was agreed that variations were to be
expected and that developing comparative
data might be done outside of the scope of
this team because the variations were related
more to construction circumstances rather
than project delivery processes.

Recruitment of geotechnical engineers,
their minimum qualifications, salaries, and
job descriptions in various agencies.  San
Francisco, 03/11/03:  It was determined that
Los Angeles was the only one of the seven
agencies that had in-house geotechnical re-
sources.  Discussion on this topic continues.

Monetary limits for award of competitively
bid projects by Bureau of Engineering, Pub-
lic Works Board, or City Council.  San Jose,
03/26/03:  This topic was discussed in detail
and two tables were developed as follows
(Tables F-1 and F-2):
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Removal of utilities markings after streets construction completion.  Long Beach, 03/31/03:
The marks on City property remaining after construction was completed are an eyesore. Other
communities had adopted ordinances or contract specifications requiring the cleanup and re-
moval of the utility marking.

DBE participation for Design - Build projects.  San Diego, 04/16/03:  This discussion related
to how DBE participation on design-build projects might be required as compared to those
projects bid the conventional design-bid-build method.  Some agencies had no formal require-
ments when design-build was utilized.  Others had the same requirements as design-bid-build.
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Review of the City's Infrastructure Report
Card.  Los Angeles, 05/01/03.

Policies and procedures to employ MBE/
DBE/WBE.  San Diego, 05/01/03.

Environmental documents and permits
costs, evaluation time, responsible party,
mechanism to assure effectiveness and ad-
herence to schedule, sequencing with de-
sign, etc.  San Diego, 06/04/03:  The City of
San Diego initiated this discussion to get feed-
back on what other agencies were experienc-
ing in costs for CEQA compliance activities
and what their processes were.  Some agen-
cies use consultants exclusively, others have
the environmental permit process handled
outside of the division responsible for project
delivery, and yet others handle the environ-
mental permits within the delivery team.

Standards and design guidelines for public
safety capital programs.  San Jose, 06/10/
03: Agencies discussed experiences to acquire
design and PM/CM services to construct fire,
police and 911 facilities.   The group received
fire design standards from Los Angeles and
architectural program requirements from San
Francisco.  San Jose is developing its own stan-
dards for the public safety bond program.

Federal wage rates versus California wage
rates for Federally-funded projects.  San
Francisco, 06/10/03: The discussion was
about the lengthy administrative process to
comply with the Federal wage rates require-
ments.    It centered around the burdensome
requirement for attaching the latest Federal
and California wage rates in the bid package.
All responding agencies do this; however, San
Jose does not include the California wage rates
but rather indicates to the bidders where they
can obtain a copy of that information.

In addition to providing an online forum for shar-
ing information, the study also created network-
ing opportunities whereby off-line one-on-one
conversations took place between agencies on is-
sues of mutual interest.

F.  SPECIAL STUDIES

The Project Team decided that a special study
would be conducted every year, consistent with
the objective of improving processes.  The special
study for this year was to review the use of con-
sultants and to compare that to the overall project
delivery costs for all agencies to identify areas of
improvement.  Table G summarizes the use of
consultants compared with project delivery per-
centages for all agencies.  This report is a part of
the project database and is updated instantly as
additional project data are compiled.

The Project Team proposed the following special
studies for future years of study:

Investigate projects with delivery costs greater
than 50% and relate to process improvement.

Categorize Change Orders into "Scope
Changes" and "All Others."

Review and benchmark project permits and
fees.

Benchmark projects' unit costs (e.g. cost per
mile of street widening projects).

Identify and include Design-Build projects in
the study.

Identify and review projects with contingency
allowances.
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A. GUIDING PRINCIPLES

Performance benchmarking consisted of col-
lecting documented project costs and com-
paring the actual project delivery costs with

total construction costs.

Update 2003 began with an improvement to the
project performance questionnaire that was modi-
fied to collect completion dates as well as project
delivery costs.  The questionnaires were uploaded
into the project database using a Visual Basic code,
as in the previous study year.  In addition to 2002
report guidelines, the following applied to Up-
date 2003 performance benchmarking:

Costs. All projects included in this study have
a total construction cost exceeding $100,000.
(Projects less than $100,000 in value are in-
cluded in the database, but not included in
the study.)

Completion Date. Projects included in the
study were completed after January 1997.
Projects with earlier completion dates were
excluded from the analysis, but still main-
tained in the database.  The database software
allows that projects may be sorted and/or fil-
tered by completion dates for specific analy-
ses.

Representative Projects. All of the selected
projects are "representative of the agencies' pro-
cesses." The Project Team identified, reviewed,
and corrected or eliminated all projects that
had the potential to be outliers in the regres-
sion analysis.

Project Delivery Method. All selected
projects were delivered through traditional
Design-Bid-Build delivery method.  Projects
delivered using Design-Build and delivery

methods other than Design-Bid-Build are cat-
egorically different and are not included in
this study (or the database) at this time.

B.  ADDITIONAL DATA COLLECTION
AND DATABASE IMPROVEMENTS

Participating agencies provided project informa-
tion by responding to the performance question-
naire.  The Study Team compiled the data into
the project database to develop new performance
models.  The curves were developed from data
collected over the two study years from projects
completed between 1997 and 2002.

However, as noted in the 2002 report, the per-
formance models become more credible as the
database grows and improves.  Therefore, the
Project Team set the Update 2003 objectives for
improving the database as follows:

Collect additional data to increase the num-
ber of projects included in the database.
Through an intense effort, the seven agencies
were able to increase the total number of
projects included in the study from 239 to
453, excluding non-representative projects.
(The total value of the projects included in
Update 2003 is over $830 million.)

Improve the data by correcting errors and
providing missing data. The Project Team
reviewed the data included in the 2002 re-
port and found that some of the inspection
costs had not been captured in the construc-
tion management delivery analysis.  These
costs were captured and included in Update
2003.
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Previously the database did not distinguish
between projects that experienced no change
orders and projects for which change order
data was not available.  In both instances a
change order value of zero was simply in-
cluded in the database for these projects. The
costs for these projects have since been re-
viewed in detail and corrections were made
to distinguish between projects with "zero"
change orders and projects for which change
order data were not available.

The duration data for design and construc-
tion management phases were reviewed and
corrected.  Further, the Project Team found
that a tabulated analysis was more useful than
regression curves.

Outliers Identification. An outliers identifi-
cation model was developed and imple-
mented.  The Project Team reviewed these
projects for abnormal attributes.  The project
data were corrected or eliminated from the
database, as appropriate. Appendix C provides
details of the outliers identification technique.

Collect data on additional project types and
classifications.  The Project Team expanded
the project "types" to include Parks with sub-
classifications of Playgrounds, Sport Fields,
and Restrooms.

Begin the process of linking processes to per-
formance. In order to begin to facilitate fu-
ture linking of implemented Best Manage-
ment Practices to performance data, the
Project Team perfected all project completion

dates and developed a sorting function within
the software.  The team also agreed that the
five-year performance data source window
would roll forward each year with the intent
of eventually being able to measure the effect
of the implementation of the BMPs on de-
livery performance.

Conduct a comparison between in-house de-
livery and usage of consultants. The Study
Team initiated an analysis that compared de-
livery costs on projects where consultant us-
age amounted to more than 50% of the costs
of project delivery.  A study of in-house
project management costs, when consultant
is the primary deliverer of project, will also
be included.

Improvements to the database. New database
features include categorization by date and up-
date year, inclusion/exclusion of mutually ap-
proved outliers, and additional instant reports
and tables developed in Update 2003 (Access
reports, Word consolidated graphs report,
Excel tabulation of R2 and predictive table).

C. DISTRIBUTION OF PROJECTS

Total Number of Records in the Project Da-
tabase.  Table H summarizes the total num-
ber of projects included in the database.  While
the database contains 525 projects, 453 fit
the study criteria.  As a result, column (d) of
Table H was the basis for the performance
graphs.
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Identification of Non-Representative
Projects. The Study Team utilized an outlier
identification process to enhance the credibil-
ity of the final performance trends' capacity
to serve as a predictive tool.  A three-step pro-
cess was followed:

1.   A statistical model was developed which
reviewed all project data and identified
anomalies.  A list of outliers (data out-
side of a defined interval) was identified
that contained 75 projects.

2.   The projects (data) identified as anoma-
lies in Step 1 (above) were reviewed in
detail by the contributing agency for nec-
essary corrections or for exclusion from
the performance model database.

3.  As a result of Step 2, it was found that
only 34 of the 75 statistical outliers were
non-representative projects.  These were
generally the projects whose total deliv-
ery costs were greater than 50% or less
than 15% of total construction cost.  The
34 non-representative projects were ex-
cluded from this study.

In addition, all 25 projects smaller than $100,000
and 13 projects outside of the 5-year window
were excluded from this analysis.

Updated Projects Distribution Matrix.
Table I summarizes the final project distribu-
tion (453 projects).    The table shows large
diversity in the number of projects, which are
widely distributed throughout the different
classifications.

D.  PERFORMANCE GRAPH
DEVELOPMENT

Project performance data are available in the
project database as a "Project Listing" report.
Performance data were compiled into a Microsoft
Access database. A Visual Basic program exchanges
performance data with Microsoft Excel to develop
and review performance curves (Appendix B-II,
Pages B-31 to B-104).

Study participants used the database to review and
evaluate numerous benchmarking models and les-
sons learned from the data trends.

The following are some examples of the models
available in the database:

Change order costs versus design cost, con-
struction management cost, or total delivery
cost.

Project delivery costs versus consultant usage.

Effects of consultant usage on total change
order costs.

Construction management cost versus design
cost.

The database is designed to facilitate additional
data collection and instant development of the
performance graphs.

E.  DISCUSSION

Table J summarizes the correlation coefficients
for all performance models.  In consideration of
the large amount of data, the team decided to
study performance models at the "Project Classi-
fication" level and therefore performance models
were not developed at "Project Type" level.  The
table is also enhanced over last year (see Page 60
of the 2002 report) and shows R2 values for
project delivery, change order, and duration mod-
els at the classification level.
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While the number of projects has been almost
doubled compared to the 2002 report, in some
cases, correlation coefficients have not improved
significantly.  Limited improvement is noted in
"Police/Fire Stations," "Renovation / Resurfacing,"
and "Signals" for the design models and "Widen-
ing / New / Grade Separation," "Bridges," and
"Signals" for construction management models.

The decrease in R2 values for most of the models
is an indication of poor correlation and the Study
Team is not recommending these models for use
as "Predictive Tools." This outcome sheds light
on areas of data improvement in future updates,
as discussed below.

Appendix B provides all performance models.  The
following discussion summarizes the results of
analyzing these performance models and compar-
ing them with their equivalents in the 2002 re-
port (Pages D-31 to D-74):

Curve Group I - Design Cost / Construction
Cost Versus Construction Cost:

Design models, in general, have intuitively accept-
able trends.  The exceptions are bike/pedestrian/
curb ramps and all parks classifications (play-
grounds, restrooms, and sports fields).

Significant improvement is observed for the reno-
vation/resurfacing model, compared to the 2002
report.  This improvement also corresponds with
the improved correlation coefficient (R2=0.0955).
While this is still a very small correlation coeffi-
cient, it has increased 330% compared to last year.

In general, design models still require significant
additional data collection for consideration as pre-
dictive tools.  The outliers identification technique
that was applied to project delivery models could
be a useful tool to identify anomalies in design
models, as well.  This was, however, considered a
premature analysis at this time considering the
small number and non-uniform distribution of

project data in various categories.  It is envisioned
that an appropriate number of projects will be
included in future updates (at least seven projects
per agency, per classification) to facilitate a more
reliable analysis of statistical outliers.

Curve Group II - Construction Management
Cost / Construction Cost Versus Construction
Cost:

Observations of construction management mod-
els were generally similar to design models.  The
changes, compared to the 2002 report, were less
significant than the design models, with the ex-
ception of community buildings.  A significant
improvement was observed in the widening / new
/ grade separation classification.  While the num-
ber of projects was increased by only one (after
eliminating non-representative projects), the cor-
relation coefficient improved from near zero to
0.2081.  This significant improvement was due
in part to additional data and in part to eliminat-
ing six non-representative projects (three in the
2002 report and three in this study).

The observed improvement of the construction
management model for widening / new / grade
separation classification emphasizes the impor-
tance of additional data collection and, specifi-
cally, the significance of eliminating non-repre-
sentative projects.  It is hoped that in future up-
dates similar improvements will be observed for
all performance models.

Curve Group III - Project Delivery Cost /
Construction Cost Versus Construction Cost:

Project delivery models, which represent the con-
solidation of design and construction management
models exhibited behaviors similar to the other
two curve groups.  Since these models were the
basis of outlier identification technique, they gen-
erally possessed higher correlation coefficients.
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Generally, in all three performance models, the
Bike/pedestrian/curb ramps classification and all
Parks classifications exhibited very low correla-
tions and non-intuitive trends.  The low correla-
tion for the Parks project type is due to the very
small number of projects. This is because Parks is
a new project type in this year's study.  For the
Bike/pedestrian/curb ramps classification, no con-
clusions can be made at this time.  If additional
data and a more critical review of the current data
reveal a similar trend in future studies, it would
imply that the cost of delivering of such projects
is independent of their total construction cost.

Table K provides a tabulated summary of the
project delivery performance models.  This table
is for reference only and is not yet useful as a pre-
dictive tool.  Areas with values shown  in "un-
shaded" type are the most reliable parts of this
predictive tool and may be cautiously used as a
guideline.

Curve Group IV - Change Order Cost /
Construction Cost Versus Construction Cost:

Similar to the 2002 report, no conclusions can
be made based on Change Order models due to a
lack of correlation.  Successful application of
change order models depends upon appropriately
categorizing change orders.  The Project Team
concluded that change orders should be catego-
rized as "Scope Changes" and "All Others."  This
is a task to be performed in future benchmarking
studies.

Curve Group V - Total Project Duration
Versus Construction Cost:

Performance models for project duration have
improved, compared to the 2002 report.  This
improvement is partially due to additional data
collection and compilation.  It is also due, in part,
to the review of the 2002 report data and the
incorporation of necessary modifications.

The general trend is intuitive for all project classi-
fications. As the size of the project increases, the
total duration also increases.  The change in dura-
tion becomes less significant for larger projects.
Streets graphs generally present better correlation
coefficients than other project classifications.
Association of these high R2s with the large num-
ber of data points is an indication of the models'
reliability and usefulness as comparative tools.
With little improvement (additional data and/or
eliminating outliers), the duration models for
Streets classifications can become useful predic-
tive as well as comparative tools.  The duration
performance models for the other project classi-
fications also appear useful and could be even more
promising with additional data.

In general, duration performance models have
good trends and correlations.  Exceptions are
Municipal Facilities - Libraries, Streets - Renova-
tion / Resurfacing, Pipe Systems - Pressure Sys-
tems, and Pipe Systems - Pump Stations, with
low correlations.  The last two classifications also
exhibited counter-intuitive trends, indicating the
need for additional data collection.  In reference
to the Parks project type, the models' reliability
can be significantly improved by additional data
collection.  A tabulation of duration models out-
comes is provided in Table L.  With additional
data and other improvements, this table may be
used as a predictive tool in the future.
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A.  PROCESS BENCHMARKING -
RECOMMENDED BEST
MANAGEMENT PRACTICES

Process benchmarking concentrated on four
areas:

The agencies' level of implementation of rec-
ommended Best Management Practices was
a priority. With few exceptions, Best Man-
agement Practices have been or are planned
to be implemented by next year.  The agen-
cies' belief in the importance of these pro-
cesses and their intentions to implement them
is a significant indication of the agencies' be-
lief in collaboration and commitment to the
principles put forth in the 2002 report.

Two new recommended Best Management
Practices were identified as a result of team
discussions and added to the implementation
plan.

Online discussions were found to be valuable
during this benchmarking study.  Sixteen dif-
ferent process-related topics were discussed
among the Project Team members demon-
strating the agencies' belief that sharing their
experiences can improve project delivery pro-
cesses.

Special studies, conducted as a part of cur-
rent and future updates, are an important as-
pect of successful benchmarking.  These stud-
ies will assist the team to better understand
benchmarking outcomes by expanding the
search for influences on the data and perfor-
mance models.  The special study contained
in Update 2003 involved a review of the role
and use of consultants in the delivery of capi-

tal improvement projects.  Six special studies
are identified for consideration in future
benchmarking efforts.

B. PERFORMANCE BENCHMARKING

Most performance models exhibited very similar
trends compared to models contained in the 2002
report.  Some of the 2002 report performance
models that did not demonstrate intuitive trends
had significantly better trends after inclusion of
additional data.  However, correlation coefficients
did not appear to improve in many models.  This
could be attributed to the diversity of the agen-
cies' processes.  They also could be related to ap-
plication of different criteria to the data collec-
tion process.  A critical review of agencies' data
collection processes is the first priority of the next
year of study.  This will hopefully identify areas
of discrepancy and improve the performance
models.

C.  STUDY QUALIFICATIONS AND
CHARACTERISTICS

The 2002 California Multi-Agency CIP
Benchmarking Study developed a solid and ben-
eficial foundation for process and performance
benchmarking. The second year of study builds
on this effort.   Update 2003 shows that addi-
tional project data made significant improvements
to some of the models as compared to the 2002
study.

The statistical analysis included in the 2002 re-
port had recommended that project data from
the project classification level should not be
bundled and analyzed at the project type level.
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This recommendation was implemented in Up-
date 2003 after significant enhancement of the
project data pool.  All performance models were
developed at the project classification level in this
study.

The Study Team observed that additional data
collection and review of existing data can signifi-
cantly improve study outcomes.  Areas of
anomaly and discrepancy were quickly identified
using the database tools.  Necessary corrections
were incorporated and the data quality and accu-
racy were significantly improved.

In conclusion, the above discussion suggests the
following:

Individual agencies can benefit from using the
current performance curves as comparative
rather than predictive tools.  The best use of
these curves, with the current data, is to com-
pare an agency's performance to industry
trends.

Additional project data will improve the re-
sults of this study and its ability to predict
resource requirements needed to deliver a
Capital Improvement Project. The current
performance curves are an improvement com-
pared to the 2002 report graphs.  However,
additional data collection can further improve
credibility of these models and aid progress
towards the objective of having a predictive
tool.

Similar to the 2002 study, the Project Team
did not categorize change orders based on their
source (Unforeseen and Changed Conditions,
Design Changes, Owner-Initiated, Commis-
sioning/Optimization, Miscellaneous).  In
this study, the Project Team discussed the
possibility of studying categorization of change
orders by "Scope Changes" and "All Others."
This categorization may provide more realis-
tic change orders models.

As was the case in the initial year of the study,
Update 2003 found that agencies' multipli-
ers remained similar and that it was still rea-
sonable to use "Costs" as the comparative
basis, instead of "Hours."

D. NEXT STEPS

Identify agencies' goals for process improve-
ment. All agencies showed an interest in
implementing some or all of the Best Man-
agement Practices in the near future.  An es-
sential step in future studies is to review agen-
cies' progress in this area and their approach
to improving their processes based on the les-
sons learned in this benchmarking study.

Review of agencies data collection processes.
Figures 1a through 1c analyze changes in the
design performance model for Libraries.  In
this example, individual agencies were per-
forming much more similarly to one another
in the 2002 study (Figure 1a - regression
curves of Agencies A and D are very close to
the global regression curve).  In this year's
study, however, the agencies' models show
more differences in the cost of designing a
CIP project (Figure 1b - Agencies D and G,
the main contributors to this study, have
trends significantly different from each other).
Even though individual agencies' models have
improved (compare R2 values between Fig-
ures 1a and 1c), the combined model exhib-
its lower correlation due to agencies' differ-
ences (Figure 1c - the Global curve).

Additional data collection for performance
benchmarking. Performance benchmarking
results will be improved with collection of
additional projects data and exclusion of non-
representative projects, as was the case in Up-
date 2003.  An improvement in the correla-
tion coefficient of an individual agency's
model indicates the agency's consistency in
project delivery processes.  An improvement
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of the global model correlation coefficient
would better verify agencies' similarities and/
or differences.

Update 2003 data indicate that projects were
not delivered at similar costs.  Answers to the
following three questions would clarify the
reason for these differences:

1.   Are agencies' project delivery processes sig-
nificantly different?  The Multi-Agency
Benchmarking Study of 2002 found that
"the agencies' operations and approaches
to project delivery are strikingly similar"1

and the agencies processes are not known
to have changed significantly since that
report.  Therefore, the differences in costs
must be explained otherwise.

2.    Are agencies' collecting projects data differ-
ently?  The Project Team plans to review
agencies' data collection procedures to as-
sure consistency.  The Project Team con-
siders this a high priority for the contin-
ued study.

3.   Are all agencies' providing data on similar
projects?  The fresher data included in Up-
date 2003 may reflect information on
substantially different CIP projects be-
tween the participating agencies (e.g. one
city may be doing mostly retrofits; oth-
ers may be doing mostly new projects).
Implementation of projects indices and
development of the associated models as
the study continues will determine the
influence of project differences.

Continue forum discussions and agencies
presentations. The Project Team will con-
tinue to share experiences and questions
through online discussions and presentations.
This was found to be an effective method to
improve processes and facilitate efficient de-
livery of Capital Improvement Projects.
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Figure 1a

Figure 1b

Figure 1c
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CURVES GROUP 1

Design Cost / Construction Cost

Versus

Total Construction Cost
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Appendix B
Performance Benchmarking

CURVES GROUP 2

Construction Management Cost /
Construction Cost

Versus

Total Construction Cost
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Appendix B
Performance Benchmarking

CURVES GROUP 3

Delivery Cost / Construction Cost

Versus

Total Construction Cost
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Appendix B
Performance Benchmarking

CURVES GROUP 4

Change Order Cost / Construction Cost

Versus

Total Construction Cost
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Appendix B
Performance Benchmarking

CURVES GROUP 5

Change Order Cost / Construction Cost

Versus

Total Construction Cost
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APPENDIX Outliers
IdentificationC
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Alternatively, Confidence Interval (CI) may be
used to improve the correlation coefficient more
effectively.  In this technique, a confidence inter-
val around the regression curve is defined and all
the points outside this range are considered as
outliers (see Figure C-1).

Selection of the confidence interval is based on
the trade-off between the number of data points
that can be set aside and the improvement that
can be achieved.  The more data points that are
excluded, the more the R2 will improve.  How-
ever, the model becomes unrealistic if too many
data points are excluded.

It is noteworthy that, in this study, outliers' iden-
tification was merely a tool to identify projects
with too high or too low project delivery costs,
compared to the general trend.  This provides a
tool to distinguish the projects that have the po-
tential to be abnormal (not-representative)
projects.  Under no circumstances should statisti-
cal outliers be used as the basis of project elimina-
tion without other justification.

Subsequently, selection of the CI is arbitrary and
is defined based on acceptability of maximum and
minimum project delivery costs.  For example,
practical experience has shown that a project with
more that 50% project delivery cost has the po-
tential to be a non-representative project.  There-
fore the upper bound curve should not go be-
yond 50% in Figure C-1.  The team reviewed all
performance curves and it was found that, in gen-
eral, a 51% confidence interval (m + 0.75s) iden-
tifies the acceptable range in all graphs.  In other
words, the projects beyond [m - 0.75s , m + 0.75s]
are worth reviewing for possible abnormal behav-
ior (i.e. non-standard delivery process).

A computer program was developed to apply this
outliers identification technique to all total project
delivery performance models.   A list of all outli-
ers (75 projects) was shared with the Project Team,
34 of which were found to be abnormal projects.
The abnormal (non-representative) projects were
all projects with total project delivery higher than
50% or smaller than 15%.

2 See Appendix B-II of Phase I report for details of this technique.

Outliers, in a regression model, are considered to be the data points that are "too far" from the
regression curve.  The classic criteria to find statistical outliers are based on the following
rule of thumb2:
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A benchmarking database was originally de-
signed for the 2002 California Multi-
Agency benchmarking study.  This data-

base (CALBM) was modified and improved for
the specific purposes of the Update 2003 study.

Upon execution of the database program, the
Multi-Agency logo appears on the monitor, as
shown in Figure D-1.

The user has the option of opening a form for
data entry / review or benchmarking models de-
velopment or opening a report:

Project data form, as shown in Figure D-2,
can be used to review all project data that are
provided by various agencies and to add new
project data.

Curves form is a tool to develop instantaneous
performance models based on the criteria that
are selected from the form options.  For ex-
ample, Figure D-4 is the performance model
that was developed based on the potions se-
lected in Figure D-3.  This form is the most
useful feature of the database and was the
main tool to perform performance
benchmarking in both 2002 and 2003
benchmarking studies.

Figure D-1. CALBM Database View
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Figure D-2.  Project Data Form

Figure D-3.  Curves Form
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Appendix D
Multi-Agency Benchmarking Database (Update 2003)

Numerous reports are available as shown in Figure D-5.  These reports get updated instantly as
additional data are added to the database.  Many of the CALBM reports are used in both 2002
and 2003 studies reports.  Figure D-6 shows the Consultants usage summary report, as an ex-
ample.

Detail explanation of the CALBM database is provided in the project manual which is provided as a
“README” file in the enclosed copy of the database.

Figure D-4.  Performance Model: Output of Figure D-3
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Figure D-5.  Various Reports Available in the CALBM Database
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