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A. INTRODUCTION

Governmental Agencies throughout the 
state and nation have endured a second 
consecutive year of difficult economic times 
characterized by budget cuts, diminished 
capital improvement programs (CIPs), and 
various forms of staff reductions ranging from 
hiring freezes to furloughs and from early 
retirements to layoffs.  During these highly 
challenging economic times, the California 
Multi-Agency CIP Benchmarking Study 
(Study) has continued its unparalleled effort 
to share the collective CIP implementation 
experiences of seven out of the eight 
largest cities in California for the ninth 
consecutive year.  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 developed 
improved capital project delivery process 
approaches and an appreciation for the 
need to maximize efficiencies in the face 
of shrinking budgets. 

This year, the participating Agencies spent 
a substantial amount of effort sharing 
approaches to continue to provide high value 
implementation of their capital programs in 
the most efficient manner possible in the 
face of unprecedented fiscal hardships. The 
Study provides a forum for the Agencies to 
share information amongst themselves via 
quarterly meetings with a focus on current 
issues, an online portal where topics for 
discussion can be posed and challenges 
addressed, and a database that serves as 
both, a repository of the Agencies’ projects 
and a tool for data analysis.  Through 

these acts of collaboration, often times 
an optimum solution is found that can be 
translated into a Best Management Practice 
(BMP) for the group.  

The purpose of this collaboration is to share 
the best ideas of the group for the benefit of 
all and to gather insight on how to address 
challenges that might appear to be new, 
but which others have already faced and 
addressed successfully. 

In this ninth year of the Study, the Update 
2010 participants have continued to pursue 
on-going endeavors, as well as taken on 
new ones:

Continuation of the “Special • 
Topic” roundtable discussion 
forums at Quarterly Meetings to 
explore areas of potential positive 
impact in relation to the current 
fiscal challenges;

Continued use of the online • 
discussion forum for efficient 
information sharing;

Continued project performance • 
data collection and analysis us-
ing improved techniques devel-
oped in the previous year; 

Collection of project data on alter-• 
native project delivery methods 
such as Design-Build, CM@Risk 
and Job Order Contracts (JOC);

Delineation of BMPs amongst six • 
perceived value categories;
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Tracking the adoption of BMPs; • 
and

Creating new BMPs targeted to • 
common issues.

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 (TCC).  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 2010 performance 
curves have been developed from data on 
projects completed on or after January 1, 
2005.  

Performance Model

Table 1-1 summarizes the number of 
projects included in the database and in 
the analyses.  The 5-year database used 
for the current analysis contains 751 
projects.  All projects in this Study were 
delivered through the traditional design-
bid-build method.  In prior Study years, 
project costs data were only collected and 
analyzed for projects delivered using the 
traditional design-bid-build method.  Over 
the years, the participating Agencies have 
executed several projects using alternative 
delivery methods such as design-build and 
job-order-contracting yielding benefits in 
areas such as cost, schedule, and overall 
project delivery.  In order to capture such 
projects as part of the Study, the Agencies 
have decided to collect costs data for 
projects delivered via alternative methods.  
However, the Agencies decided that 
these projects will not be analyzed until a 
sufficient number of projects are collected 

to facilitate meaningful analyses.
The Agencies received funding from the 
American Recovery and Reinvestment Act 
(ARRA) of 2009 for various projects.  Since 
those projects were still on-going at the 
time of compiling project costs data for the 
Update 2010 Study, those projects are not 
included in the Update 2010 database.  It 
is expected that the Agencies would submit 
projects funded by the ARRA for analysis 
during the Update 2011 Study.

The performance database excludes 
project data older than five years or projects 
identified as outliers in the analysis.  Projects 
identified as outliers are not included in the 
performance data analysis but are retained 
in the performance database.  

Outlier analysis was performed using 
statistical techniques to ensure consistency 
in the selection of outlier data points.  This 
methodology was first implemented during 
Update 2008 and the Agencies recognize 
the merits of a scientific approach for 
outlier elimination. Some of the projects 
classified as outliers in previous Study years 
have been included in the performance 
data analysis and vice-versa.  This is 
an improved practice when compared 
to prior Study years where project data 
points were classified as outliers based 
on a combination of statistical parameters 
and subjective judgments by the Project 
Team.  Previously, projects identified as 
outliers during one Study phase were kept 
as outliers in subsequent Study phases. 

Table 1-1 shows that as the rules for 
project selection were refined, the number 
of non-representative and projects with 
TCC less than $100K have decreased.  
In addition, only 18 projects have been 
excluded as outliers in the Update 2010 
Study as compared to the elimination 
of 147 projects in Update 2007 and 113 
projects in Update 2006.
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Characteristics of Data Analyzed

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.  

Project 
Completion 

Date

Count by Project Type Project Delivery Data

M
unicipal Facilities

Streets

Pipes

Parks

Total

 Average TC
C

 ($M
) 

M
edian TC

C
 ($M

)

D
esign C

ost 
(%

 of TC
C

) 

C
onstruction 

M
anagem

ent 
C

ost  (%
 of TC

C
)

Project D
elivery 

C
ost  (%

 of TC
C

) 

2005 27 71 80 18 196 $1.72 $0.65 23% 17% 40%
2006 36 54 67 9 166 $2.76 $0.87 22% 17% 39%
2007 24 52 50 14 140 $2.95 $0.95 24% 17% 40%
2008 15 43 46 15 119 $2.40 $0.86 24% 17% 41%
2009 19 59 42 10 130 $1.65 $0.73 22% 17% 39%
Total 121 279 285 66 751 $2.27 $0.76 23% 17% 40%

Notes: 
1  Project Delivery percentages represent arithmetic averages of the individual projects and do not represent the 

results from the regression analyses.
2  Project Delivery percentages vary from year to year based on the selection and the composition of the projects 

in the database.

Table 1-2
Project Count and Project Delivery by Completion Year

Project Count and Project Delivery  
by Completion Year

Table 1-2 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.  
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As indicated in Table 1-2, project size 
(measured as median TCC), increased 
significantly between 2005 and 2006 with 
an increase of approximately 30 percent.  
After spiking in 2006, median project size 
has declined approximately 15 percent 
between 2006 and 2009.  The average 
TCC also declined steadily between 2006 
and 2009, with a large decline of 43 percent 
from 2008 to 2009.  This could be due to 
a combination of several factors such as 
the selection of projects using the five-year 
window, elimination of projects with high 
TCC values during the outlier analysis, 
and the addition of several new projects 
with low TCC values. Project delivery 
costs measured as a percentage of the 
TCC declined slightly from 2005 to 2006, 
but then increased back to 2005 levels in 
2007.  The project delivery percentages 
have remained stable since 2007. 
 

Project Delivery Costs by Project Type

Table 1-3 shows project delivery costs by 
each of the four project types in the Study 

for the full range of TCC.  The project 
delivery percentage for a category is the 
arithmetic average of the project delivery 
percentages of the individual projects 
grouped under that category.

Although it is desirable for project delivery 
costs to decrease as Agency efficiencies 
increase and BMPs are implemented, this 
can be confounded by other factors that 
change annually such as project size and 
market competition. For example, presently 
actual bid amounts have been depressed 
by competitive forces associated with the 
current recession. This will result in the 
rise of delivery cost as a percentage of 
TCC as TCC is depressed. The result may 
be noticed in the coming years as these 
projects are completed and reported into 
the database.  The Agencies acknowledged 
that the impacts of low-construction bids on 
project delivery costs needs to be analyzed 
during future Study years as the numbers  
of projects completed during the recession 
increase in the database.

Type

D
esign

C
onstruction 

M
anagem

ent

Project 
D

elivery 
(Total)

M
edian Total 

C
onstruction 
C

ost ($M
)

N
um

ber of 
Projects (N

)

Municipal Facilities 21% 15% 35% 3.09 216
Parks 25% 16% 41% 0.37 66

Pipe Systems 19% 16% 35% 0.73 285
Streets 27% 19% 45% 0.56 279
Average 23% 17% 40% 0.68 751

Notes: 
1  Project Delivery percentages represent arithmetic averages of the individual projects and do not represent the 

results from the regression analyses.
2  Project Delivery percentages vary from year to year based on the selection and the composition of the projects 

in the database.

Table 1-3 
Project Delivery Costs by Project Type (% of TCC) 

(Full Range of TCC )
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Projects belonging to the Pipes and the 
Municipal categories have the lowest 
average project delivery cost.  The Pipes 
category has the maximum number of 
projects (n = 279) in the Update 2010 
database. The Streets category also has a 
similar number of projects in the database  
(n = 285).  The Streets category also 
exhibits the highest average project delivery 
cost.  The influence of low project delivery 
cost from Pipes projects is balanced by 
the influence of high project delivery cost 
from Streets projects.  The average project 
delivery percentage for the overall dataset 
is approximately 40 percent.

Over the course of the Study, the gencies 
have 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 1-4 shows project delivery costs by 
each of the four project types in the Study 
for the smaller projects subset of TCC 
(Note: In Update 2009, the concept of 
looking at a smaller subset of projects was 
introduced.) This smaller subset generally 
characterizes the smaller projects in the 
type or classification being examined. 
This step was taken as it was generally 
believed that project delivery efficiencies 
for larger projects were different than for 
smaller projects. The trends in the project 
delivery costs for the projects in the 
smaller project subset of TCC follow that 
of the projects in the full range of TCC.  
As expected based upon the Agencies’ 
practical experience, project delivery 
costs are higher for projects that fall in the 
smaller project subset of TCC.  

Type

D
esign

C
onstruction 

M
anagem

ent

Project D
elivery 

(Total)

M
edian Total 

C
onstruction 
C

ost ($M
)

N
um

ber of 
Projects (N

)

Municipal Facilities 23% 16% 38% 3.09 97
Parks 26% 17% 43% 0.37 53

Pipe Systems 20% 17% 38% 0.73 228
Streets 28% 20% 48% 0.56 223
Average 24% 18% 42% 0.68 601

Notes: 
1  Project Delivery percentages represent arithmetic averages of the individual projects and do not represent the 

results from the regression analyses.
2  Project Delivery percentages vary from year to year based on the selection and the composition of the projects 

in the database.

Table 1-4 
Project Delivery Costs by Project Type (% of TCC) 

(Smaller Project Subset of TCC )
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Consultant Usage Analysis

Project del ivery performance and 
consultant usage by Agency are presented 
in Table 1-5.  The table indicates that 
approximately 56 percent of the design 
work and approximately 81 percent of 
the construction management efforts are 
completed in-house by the participating 

Table 1-5 
Project Delivery Performance and Consultant Usage by Agency

Agencies.  Consultants account for 
approximately 32 percent of the total 
project delivery costs while in-house efforts 
by the participating Agencies accounts for 
the remaining 68 percent of the project 
delivery costs.  For the available data, 
a clear relationship between the level of 
in-house effort and project delivery costs 
cannot be established.

Notes: 
1  In-House and Consultant costs are expressed as percentages of total agency Design, CM (Construction Management),  

and PD (Project Delivery) costs.
2  Total Construction Cost (TCC) is the sum of construction contract award, change orders, utility relocation cost, and city forces 

construction cost.
3  Design, CM, and PD costs are expressed as percentages of TCC and are unweighted, arithmetic averages of projects  

by agency. 
4  Represents project delivery percentages which are the arithmetic averages of the project delivery percentages for the individual 

projects in the database.  Refer to Appendix B for detailed explanation on how the percentages are computed. 
5  Represents project delivery percentages for a program of projects.  Refer to Appendix B for detailed explanation on how the 

percentages are computed.

AGENCY

D E S I G N CONSTRUCTION 
MANAGEMENT PROJECT DELIVERY TCC

In-House Consultants Total %
 of TC

C
2,3

In-House Consultants Total %
 of TC

C

In-House Consultants Total %
 of TC

C
 

by Project 4

Total %
 of TC

C
 

by Program
5

Average

M
edian

($M
)

%
 of D

esign
1

($M
)

%
 of D

esign

($M
)

%
 of C

M

($M
)

%
 of C

M

($M
)

%
 of PD

($M
)

%
 of PD

Agency A 28.6 47% 31.8 53% 26% 30.8 67% 15.2 33% 16% 59.4 56% 47.0 44% 42% 36% 3.4 0.7
Agency B 10.1 50% 10.2 50% 17% 11.1 65% 5.9 35% 12% 21.2 57% 16.0 43% 30% 27% 1.4 0.5
Agency C 26.4 91% 2.6 9% 17% 25.9 98% 0.6 2% 16% 52.3 94% 3.2 6% 34% 32% 1.6 1.2
Agency D 52.9 54% 44.4 46% 24% 72.9 81% 16.9 19% 19% 125.7 67% 61.3 33% 43% 30% 4.4 1.4
Agency E 3.3 31% 7.3 69% 11% 6.7 74% 2.4 26% 11% 9.9 51% 9.7 49% 22% 32% 2.3 0.7
Agency F 31.1 58% 22.5 42% 26% 42.3 87% 6.4 13% 24% 73.4 72% 28.9 28% 50% 32% 1.9 0.4
Agency G 11.6 60% 7.6 40% 26% 7.5 100% 0.0 0% 12% 19.1 71% 7.7 29% 38% 31% 0.8 0.4
OVERALL 163.9 56% 126.3 44% 23% 197.2 81% 47.4 19% 17% 361.1 68% 173.8 32% 40% 31% 2.3 0.7
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C. REGRESSION ANALYSES

During Update 2008, several changes 
were made to improve the modeling 
methodology.  These included developing 
a statistically-sound method for outlier 
analysis, using a linear trendline regression 
for modeling project costs relationships, 
and using the upper and lower bounds 
of a 95 percent confidence interval to 
estimate the range of the project delivery 
percentages.  As a result of these 
improvements, the model relationships 
could be predicted with a higher degree of 
certainty as compared to previous Study 
years.  As previously indicated, during 
Update 2009, the modeling methodology 
was further refined by analyzing the data 
in two ranges of TCC.  Results from the 
regression analysis methodology are 
discussed in Appendix B.  Given all 
these improvements to the analysis of 
the data, the reader is advised that direct 
comparison of results between Update 
2010 and previous years may be more 
difficult due to these improvements.

Regarding the evaluation of projects in 
different size ranges, in most cases, the 
results reflect the Agencies’ experience. 
On a percentage basis, projects with lower 
TCCs are more expensive to deliver than 
projects with higher TCCs.  Only four out 
of the 16 categories have lower project 
delivery percentages for the smaller subset 
of projects than the full range of projects.  
It is concluded that the model results are 
reasonable from a statistical perspective.

D. OTHER CONSIDERATIONS

Effect of Economic Conditions

Due to the current downturn in the 
economy, Agencies are receiving bids 
that are significantly below market rates.  
The following discussion summarizes the 
trends observed in recent construction bids 
for some of the participating Agencies.

The City of Los Angeles noticed • 
a decline in the rehabilitation cost 
per linear feet of sewer pipe for 
their sewer program.  

The City of Sacramento utilizes • 
Rubberized Asphalt Concrete 
(RAC) for all Street Overlays.  
The City noticed that RAC costs 
have declined from $120 per ton 
in 2008 to $87 per ton in 2010.  
Similarly, the City also noticed 
that costs for concrete sidewalks 
(4-inches thick) have declined 
from $9 per square feet to $5 
per square feet over the past 
few years.  

The City of Long Beach has no-• 
ticed an approximately 12% drop 
in current bid prices over those 
received two years ago.  This 
would include street work, park 
construction as well as small fa-
cilities such as restrooms, teen 
centers, fire stations, etc.
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The City of San Jose has been • 
experiencing “below-market-
rate” bids since late 2007/early 
2008.  In studying the trend, the 
City found that during the period 
from July 2008 to June 2009, 
the City received an average 
of about 8 bids per project and 
on an average the low bid was 
approximately 21 percent lower 
than the engineer’s estimate.  
From July 2009 to June 2010, 
the City received an average of 
about 10 bids per project and 
on an average the low bid was 
approximately 27 percent lower 
than the engineer’s estimate.  
In addition to these data, the 
City has noticed an increase in  
bid protests.

The City and County of San • 
Francisco has noticed that bids 
have dropped from being 109 
percent of the engineer’s esti-
mate in 2005 to approximately 
79 percent of the engineer’s 
estimate in 2010 for their joint 
sewer and paving projects.

The City of Oakland also noticed • 
a decline in construction costs 
over the past few years.

The impacts of these low construction bids 
on project delivery percentages need to 
be evaluated.  It is very likely that project 
delivery percentages might increase 
due to the reduced construction bids.  
However, using such delivery percentages 
for budgeting a program of projects in the 
future may be misleading as construction 
costs are bound to increase with a reversal 
in the economy.

Project Database Challenges

In addition, increasing the size of the 
project database is a major challenge 
posed to the Study participants.  This is 
primarily because of the 5-year rolling 
window criterion for project completion 
dates; even as new projects are added, 
old projects are excluded from analyses by 
the window of time.  The Agencies are also 
challenged to identify as many completed 
projects as possible that meet the rest of 
the Study criteria.  

The benefits of projects delivered via 
alternative delivery techniques need to be 
quantified by including them for analysis 
in the project database.  However, due 
to the significant difference in delivery 
mechanisms, those projects will have to 
be analyzed separately from the rest of 
the projects in the database.

The Project Team will identify and evaluate 
ways to address these issues as the Study 
continues in future phases.
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E. BEST MANAGEMENT PRACTICES

At the start of the Study, nine years ago, 
the Agencies examined over 100 practices 
used in project delivery.  Included in the 
Study are those practices that the study 
participants did not commonly use at that 
time, but believed should be implemented 
as BMPs.  Each year new BMPs are 
added, and in some cases existing BMPs 
are reworked by the Agencies to address 
specific challenges they encounter. BMPs 
are also added or modified to reflect 
relevant experiences by the participants.  
Agency implementation of these selected 
practices has been and will continue to be 
tracked during the Study.  

New to this year’s report is the addition of 
Perceived Values of each BMP.  While an 
exact measurement of each BMP’s value 
to each Agency may not be achievable, the 
Agencies felt the need to document what 
they believe the perceived value was to 
them.  In this year’s first quarterly meeting, 
the Study Team identified the following 
Perceived Value categories: 

Cost• 

Schedule• 

Quality• 

Communication• 

Environment• 

Customer Service• 

In Update 2010, the Project Team added 
three new BMPs to the BMP tracking list.  
The BMPs were developed during quarterly 
meetings or via on-line discussions held 
throughout the year.  The new BMPs are: 

2.q.2010 – Receive bids  • 
electronically.

4.IV.b.2010 – Implement electron-• 
ic contract payment process.

4.IV.c.2010 – Agency should • 
file As-built drawings within 6 
months of project completion.

These BMPs are believed to directly 
inf luence cost,  schedule, qual i ty, 
communication, environment, or customer 
service aspects of either design or 
construction management and, ultimately, 
project delivery efficiency.

F. ONLINE DISCUSSION FORUM

The following discussion topics are 
summarized in the Chapter 5 Online 
Discussion Forum.

Allowable Contractor Mark-ups • 
on Change Orders

Electronic Bidding, Security Mea-• 
sures, and Contract Processing

Exceptions to Design Standards• 

Traffic Control Plan• 
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Checking Authenticity of Bonds• 

Mobilization• 

Consultant Rate Reductions• 

Posting of Prevailing Wage • 
Rates in Bid Specifications

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

G. CONCLUSIONS

A. Performance Benchmarking

Performance Benchmarking for the Update 
2010 Study involved analysis of 751 
projects in the projects database.  In prior 
Study years, project costs data were 
only collected and analyzed for projects 
delivered using the traditional design-bid-
build method.  For the Update 2010 Study, 
the Agencies decided to collect costs 
data for projects delivered via alternative 
methods and analyze them at a later date 
when sufficient numbers of projects are 
collected to facilitate meaningful analyses.  
Projects funded by the American Recovery 
and Reinvestment Act (ARRA) of 2009 are 
not included in the Update 2010 database 
because those projects were still on-going 
at the time of compiling project costs data 
for the Update 2010 Study.

The resu l ts  o f  the  per fo rmance 
benchmarking evaluation show that in 
almost all cases project delivery costs 
expressed as a percentage of TCC are 
higher for projects with lower TCCs.  This 
clearly indicates that an economy of scale 
exists in the delivery of capital projects.  
Project delivery percentages (arithmetic 
averages) for the Update 2010 Study 
varied between the following values for the 
full range and the smaller project subset of 
TCC respectively:

Although the results of the performance 
analyses are based on historical data 
provided by the participating Agencies, 
there are several factors that affect project 
delivery and are not captured in the 
performance model.  These external 
factors include personnel turnover in the 
Agencies, competitive bids etc. which 
impact project delivery.  Since such factors 
are not captured in the performance 
model, the reader is cautioned that the 
improved results of the regression analyses 
only be used as a reference and not for 
prediction of performance. In addition, in 
light of the current low-bid environment, it 
is recommended that the reader use best 
judgment in the context of the current 
economic crisis while using the Study 
results for planning and budgeting.

Type Project Delivery 
Percentages

Municipal Projects 35% - 38%
Parks Projects 41% - 43%
Pipes Projects 35% - 38%

Streets Projects 45% - 48%

Table 1-6 
Update 2010 Project Delivery 

Percentages
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Increasing the size of the project database is 
a major challenge posed to the Study.  This 
is primarily because of the 5-year rolling 
window criterion for project completion 
dates; even as new projects are added, 
old projects are excluded from analyses 
by the window of time.  

The Agencies acknowledge that the 
benefits of projects delivered via alternative 
delivery techniques need to be quantified 
by including them for analysis in the project 
database.  However, due to the significant 
difference in delivery mechanisms, 
those projects will have to be analyzed 
separately from the rest of the projects in 
the database.

The Agencies recognize the need to 
evaluate the impacts of low construction 
bids on project delivery percentages.  It is 
very likely that project delivery percentages 
might increase due to the reduced 
construction bids prevalent in the current 
economy.  However, using such delivery 
percentages for budgeting a program of 
projects in the future may be misleading as 
construction costs are bound to increase 
with a reversal in the economy.

B.  Best Management Practices

The Agencies have continued to fully 
implement selected BMPs.  As of Update 
2010, and with the addition of new BMPs, 
the Agencies have fully implemented about 
68 percent of the adopted BMPs.  Several 
BMPs have been partially implemented 
with the goal of complete implementation 
in the near-future.  Each Agency outlined 
their plan for fully implementing their 
adopted BMPs.  

In Update 2010, the Project Team added 
three new BMPs.  These new BMPs along 
with the existing BMPs are believed to 
directly influence cost, schedule, quality, 
communication, environment or customer 
service aspects of design or construction 
management and, ultimately, project 
delivery efficiency.  

While an exact measurement of each 
BMP’s value to each Agency may not 
be achievable, the Agencies felt the 
need to document what they believe the 
perceived value was to them.  This was 
accomplished by assigning a “perceived 
value” to the adopted BMPs from the 
following categories:
 

Cost• 

Schedule• 

Quality• 

Communication• 

Environment• 

Customer Service• 

Upon reviewing the assigned perceived 
values to the BMPs, it was observed that 
the majority of the BMPs were assigned 
a perceived value of either “cost” or 
“schedule” followed by “quality”.  This 
indicates that majority of the Agencies 
found these “perceived values” as most 
applicable to the adopted BMPs.  
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C. Online Discussion Forum

In Update 2010, the Online Discussion 
Forum continues to be an important 
feature for Study participants, with active 
exchanges occurring frequently and 
important issues being addressed with 
changes to policy, approach, or BMP 
implementation.  Participants continue 
sharing information through the Online 
Discussion Forum and during the quarterly 
meetings.  The interesting outcomes of 
these discussions are presented 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 2011

Over the course of Update 2010, the Project 
Team identified a number of activities to 
consider including next year in Update 
2011.  These activities include:

Reducing the number of annual • 
meetings from four to two to save 
staff time and travel costs in light 
of the challenging economic situ-
ation.  The Agencies would hold 
two abbreviated conference calls 
to continue their round-table dis-
cussion on current topics in lieu 
of the two eliminated meetings.

Collecting data on projects de-• 
livered via alternative delivery 
techniques.  It is expected that a 
sufficient number of projects will 
be available to facilitate mean-
ingful analyses. 

Developing project delivery • 
percentages (arithmetic aver-
ages only) for projects having 
a TCC ranging from $100,000  
to $500,000.

Exploring the impacts of reduced • 
construction bids on project de-
livery costs.

Adding projects del ivered  • 
by ARRA funds to the proj-
ects database for inclusion in  
the analysis.

Developing new BMPs and • 
tracking the implementation of 
adopted BMPs

Continuing discussion on current • 
topics via the round-table discus-
sion forum.

Continuing meaningful exchanges • 
on the Online Discussion Forum 
via a new SharePoint website. 
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Governmental Agencies throughout the 
state and nation have endured a second 
consecutive year of difficult economic 
times characterized by budget cuts, 
diminished capital improvement programs 
(CIPs), and various forms of staff 
reductions ranging from  hiring freezes 
to furloughs and from early retirements to 
layoffs.  During these highly challenging 
economic times, the California Multi-
Agency CIP Benchmarking Study (Study) 
has continued its unparalleled effort to 
share the collective CIP implementation 
experiences of seven out of the eight 
largest cities in California for the ninth 
consecutive year.  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 developed improved capital 
project delivery process approaches 
and an appreciation for the need to 
maximize efficiencies in the face of 
shrinking budgets. 

This year, the participating Agencies spent 
a substantial amount of effort sharing 
approaches to continue to provide high 
value implementation of their capital 
programs in the most efficient manner 
possible in the face of unprecedented fiscal 
hardships. The Study provides a forum for 
the Agencies to share information amongst 
themselves via quarterly meetings with 
a focus on current issues, an online 

portal where topics for discussion can 
be posed and challenges addressed, 
and a database that serves as both, a 
repository of the Agencies’ projects and a 
tool for data analysis.  Through these acts 
of collaboration, often times an optimum 
solution is found that can be translated 
into a Best Management Practice (BMP) 
for the group.  

The purpose of this collaboration is to 
share the best ideas of the group for the 
benefit of all and to gather insight on how 
to address challenges that might appear 
to be new, but which others have already 
faced and addressed successfully. 
In this ninth year of the Study, the Update 
2010 participants have continued to pursue 
on-going endeavors, as well as taken on 
new ones:

Continuation of the “Special • 
Topic” roundtable discussion 
forums at Quarterly Meetings to 
explore areas of potential positive 
impact in relation to the current 
fiscal challenges;

Continued use of the online • 
discussion forum for efficient 
information sharing;

Continued project performance • 
data collection and analysis us-
ing improved techniques devel-
oped in the previous year; 
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Collection of project data on alter-• 
native project delivery methods 
such as Design-Build, CM@Risk 
and Job Order Contracts (JOC);

Delineation of BMPs amongst six • 
perceived value categories;

Tracking the adoption of BMPs; • 
and

Creating new BMPs targeted to • 
common issues.

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 nine 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:

City of Long Beach, Department • 
of Public Works

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

City of Oakland, Department of • 
Public Works

City of Sacramento, Department • 
of Transportation, and Depart-
ment of Utilities

City of San Diego, Engineering • 
and Capital Projects Department

City and County of San Francis-• 
co, Department of Public Works, 
Bureau of Engineering, Bureau 
of Architecture, and Bureau of 
Construction Management

City of San Jose, Depart-• 
ment 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.  

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. 
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 Information Population2
Area 
(sq. 
mi.)

Website Government 
Form

Long Beach 494,709 50 http://www.longbeach.gov
Council-

Manager- 
Charter1

Los Angeles 4,094,764 469 http://eng.lacity.org Mayor-Council

Oakland 430,666 66 www.oaklandnet.com Mayor-Council-
Administrator

Sacramento

486,189 99 http://www.
cityofsacramento.org

Council- 
Manager 

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

San Diego 1,376,173 342 http://www.sandiego.gov Mayor-Council

San Francisco 856,095 49 http://www.sfdpw.org

Mayor-
Board of 

Supervisors 
(11 members)

San Jose 1,023,083 178 http://www.sanjoseca.gov Mayor-Council-
Manager

Table 2-1 
Agencies’ Overall Information

Notes: 
1  Mayor has veto power.
2  Source: California Department of Finance Population Estimates for Cities, Counties, and the State.
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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:

The City of San Jose offers this • 
comment .“The City of San Jose 
places a high value on its par-
ticipation in the California CIP 
Benchmarking Study.  The dy-
namic data surrounding project 
delivery costs provides ongoing 
feedback toward improvement 
of San Jose’s Capital Improve-
ment Program.  The Study’s 
continuous development and 
refinement of Best Management 
Practices also greatly assists in 
optimizing San Jose’s project 
delivery approach.  Perhaps 
most importantly, the special 
topics that the Study will be 
addressing, such as the effect 
of “below-market-rate bids” 
and the intrinsic higher delivery 
costs associated with smaller 
projects will help those who read 
the Study better understand the 
current challenges of public sec-
tor capital project delivery.”  

The City of San Francisco of-• 
fers this comment “The City 
and County of San Francisco 
uses the benchmarking Study 
in working with other City Agen-
cies using our services. Design 

costs initially quoted by outside 
consultants may not reflect the 
final design costs associated 
with occupied facilities, seis-
mic retrofits, and rehabilitation 
(especially involving corrosion, 
dry rot and hazardous material 
abatement). Presenting 7 cities’ 
data is far more persuasive than 
presenting our estimates and 
past data alone. International 
prices for steel, cement, and 
petroleum-based products have 
been volatile over the past 5 
years. Since the mortgage lend-
ing and auto company economic 
crisis, the bidding environment 
has been even more unpredict-
able. Having the larger sample 
size of information afforded 
by the Benchmarking Study is 
essential to forecasting pric-
ing trends with any degree of 
certainty. The online forum has 
helped us provide elected offi-
cials accurate information quickly 
regarding other cities’ practices 
on accepting streets and struc-
tures for maintenance, and how 
maintenance work is funded.”

The City of Los Angeles has • 
stated that “in addition to the 
general benefits that we have 
described in past years and 
continue to receive from par-
ticipation in the Benchmarking 
group, we find it most interesting 
to hear how other Agencies are 
coping in these very challeng-
ing economic times.  Many of 
the Agencies are experiencing 
similar challenges, and the 
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actions taken are some of the 
same the City of Los Angeles 
is implementing.  For instance, 
our City is considering the 
feasibility of reducing the cost 
of personal services contracts 
through rate reductions.  We 
received helpful feedback from 
other Agencies that have also 
considered this or have already 
implemented some sort of fee 
reduction agreement with their 
consultants.  Also, many Agen-
cies had either implemented 
furloughs, or were planning to 
in the near future.  It was very 
helpful to hear these comments, 
and to discover that others are 
going through similar budget 
tightening measures.”

The City of Long Beach offers • 
this comment: “Cities in Cali-
fornia are currently experienc-
ing major budget and staffing 
reductions that are having sig-
nificant impacts in their ability 
to deliver capital improvement 
projects.  Understanding the 
consequences of these resource 
cuts and learning how to cope 
with them has become a major 
challenge for municipal manag-
ers.  Participation in the state-
wide benchmarking process 
has allowed the City of Long 
Beach to share and acquire the 
knowledge necessary to tackle 
these project delivery challenges 
and to determine if the costs of 
project delivery are reasonable 
in today’s environment.”

According to the City of Sacra-• 
mento, “the benefits of our con-
tinued participation in the Study 
have increased geometrically 
each year we have participated. 
Our data collection and tracking 
have 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 implement 
new BMPs each year, our proj-
ect management and delivery 
standards continue to improve.  
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 “continues • 
to find the Study extremely use-
ful in validating our Engineering 
Department’s performance and 
in setting benchmarks and goals.  
Participation in the quarterly 
meetings allows us to share in-
formation on new processes that 
we or the other Agencies are 
implementing, and we always 
get new or better ideas to im-
prove our project delivery.  The 
discussion forum is a great way 
to keep the momentum between 
meetings and to share detailed 
information on processes.”
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The City of Oakland offers this • 
comment.  “Besides the obvious 
benefits of validating our project 
delivery costs and improving 
our project delivery processes 
through implementation of the 
BMPs, the participation in the 
Study allows Oakland to network 
with our peers and draw upon 
their expertise on how other cit-
ies in California manage their 
challenges that seem to be uni-
versal for all major cities.  With 
the shrinking capital budgets and 
mandatory furloughs, the Study 
becomes even more valuable 
since the need to improve our 
delivery costs and processes are 
now greater than ever before.”

C. STUDY FOCUS

Since the inception of the Study, the 
Agencies have examined over 100 practices 
used in the delivery of projects.  Practices 
that were not commonly used but whose 
implementation was believed to benefit 
overall project delivery have been adopted 
as BMPs.  Each year new BMPs are 
added, and in some cases existing BMPs 
are modified by the Agencies to address 
specific challenges they encounter.  BMPs 
are also added or modified to reflect 
relevant experiences by the participants.  
Agency implementation of these selected 
practices has been and will continue to be 
tracked during the Study.  

Over the course of the Study, the Agencies 
have considered whether the value added 
by the implementation of the BMPs can 
be quantified.  Although the Agencies 
acknowledged that quantifying the BMPs 
may not be achievable, the Agencies felt 

the need to document their perception of a 
BMP towards project delivery.  Therefore, 
this year, special attention was given to 
assign a “perceived value” to each BMP.
The Agencies developed six categories 
under which the BMPs developed over the 
course of the Study would be classified.  
These categories include:

Cost• 

Schedule• 

Quality• 

Communication• 

Environment• 

Customer Service• 

The Agencies then assigned a “perceived 
value” to each BMP.  The results of this 
exercise revealed that Cost and Schedule 
were the perceived values associated with 
the majority of the BMPs.  Details regarding 
the outcome of this exercise are provided in 
Chapter 4 Best Management Practices.  

D. STUDY GOALS

The Study method 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 2010 the Agencies made 
progress on several goals: 

Include projects delivered 1. 
by alternative delivery tech-
niques in the performance 
database.  In prior Study years, 
project costs data were only col-
lected and analyzed for projects 
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delivered using the traditional de-
sign-bid-build method.  Over the 
years, the participating Agencies 
have executed several projects 
using alternative delivery meth-
ods such as design-build and 
job-order-contracting yielding 
benefits in areas such as cost, 
schedule, and overall project 
delivery.  In order to capture such 
projects as part of the Study, the 
Agencies have decided to collect 
costs data for projects delivered 
via alternative methods.  How-
ever, the Agencies decided that 
these projects will not be ana-
lyzed until a sufficient number of 
projects are collected to facilitate 
meaningful analyses.

Conduct roundtable discus-2. 
sions on Special Topics.  Con-
tinuing the trend from Update 
2009, during each quarterly 
meeting roundtable discussions 
were held on current events.  
These sessions included discus-
sions on trademarked and/or 
sole-sourced products, as-built 
drawings, re-development Agen-
cy projects, proposed changes in 
Proposition 42, usage of consul-
tants during budget cuts, internal 
accounting audits, cost account-
ing practices, changes to bidding 
processes during the recession, 
and employee morale/ productiv-
ity during the recession.

Track the adoption of BMPs.3.  
The Study Team continued to 
track the implementation of BMPs 
in order to link these practices 
to project delivery performance 
improvement over time in order to 
encourage their implementation.  

Create new BMPs targeted to 4. 
address commonly held prob-
lem areas. The Project Team 
continued to discuss common 
challenges and share ideas for 
addressing those challenges 
during the quarterly meetings as 
well as in the online discussion 
forum.  Three new BMPs were 
adopted by the Project Team for 
implementation and added to the 
BMP implementation list.  

Continue efficient informa-5. 
tion sharing with one another 
through the online discussion 
forum.  In Update 2010, the 
Project Team continued to utilize 
an online portal for discussing is-
sues and challenges.  The use of 
the online portal for exchanging 
ideas and discussing topics of 
common interest was first started 
in 2009.  The portal allows for 
efficient archiving of discussion 
topics and ease of access.  The 
Project Team uses the discus-
sion forum to share information; 
survey current processes and 
policies; and collaborate on 
implementing new processes 
and policies. 
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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).  The objective of this exercise is 
to develop relationships between these 
variables by performing regression 
analyses.  Since Update 2009, the results 
of the regression analyses have yielded 
significantly better correlation compared to 
prior years of the Study.  This is primarily 
due to the adoption of statistical techniques 
for model selection and vast improvements 
in the modeling methodology.

The project costs data are collected 
from 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 2010 
performance benchmarking analyses:

Total Construction Cost • – TCC 
is the sum of costs associated 
with the awarded construction 
contract, net change orders, 
utility relocation, and construc-
tion by Agency forces.  TCC 
does not include the cost of land 
acquisition, environmental moni-

toring and mitigation, design, or 
construction management.  All 
projects included in the analyses 
have a TCC exceeding $100,000.  
The participating Agencies use 
fully-loaded (direct and indirect) 
costs for project delivery tasks. 

Completion Date•  – Projects 
included in the Study analyses 
were completed on or after 
January 1, 2005.  Projects with 
earlier completion dates were 
kept in the database, but ex-
cluded from the analyses.

Outlier Elimination•  – Statistical 
elimination was used to iden-
tify outliers in the performance 
model.  The total project deliv-
ery percentage of each project 
in the database was evaluated 
against all other projects in the 
same classification.  An out-
lier was identified as a project 
whose total project delivery 
percentage was outside the 
range expressed by the follow-
ing equation:

y=m + 3σ, where;

m represents the mean of the project 
delivery percentages and σ represents 
the standard deviation of the project 
delivery percentages for all projects 
in the same classification.
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It should be noted that this approach, 
which was first adopted in Update 2008, 
allows for the inclusion of more data than in 
previous years. Previously, other methods 
including visual inspection were used 
for the elimination of outlier data points.  
This change was in part allowed by the 
improved modeling techniques that  has 
been documented in prior Study reports.

Projects confirmed as outliers by this statistical 
technique were kept in the database, but 
excluded from the analyses.  

Project Delivery Method•  – All 
projects in this Study were de-
livered through the traditional 
design-bid-build method.  In 
prior Study years, project costs 
data were only collected and 
analyzed for projects delivered 
using the traditional design-bid-
build method.  Over the years, 
the participating Agencies have 
executed several projects using 
alternative delivery methods 
such as design-build and job-or-
der-contracting yielding benefits 
in areas such as cost, schedule, 
and overall project delivery.  In 
order to capture such projects as 
part of the Study, the Agencies 
have decided to collect costs 
data for projects delivered via 
alternative methods.  However, 
the Agencies decided that these 
projects will not be analyzed until 
a sufficient number of projects 
are collected to facilitate mean-
ingful analyses.

Change Order Classification•  
– To support meaningful change 
order analyses, the Project  
Te a m  r e p o r t e d  c h a n g e  
orders in accordance with the 
following classifications:  

Changed/Unforeseen  1. 
Conditions

Changes to Bid Documents2. 

Client-Initiated Changes3. 

Project Classifications•  – Six-
teen project classifications 
grouped into four project types 
are used in this Study.  In Update 
2008, two new project classifica-
tions, “Other Municipal Facilities” 
and “Other Pipes” were added 
to the Municipal and the Pipes 
projects categories respectively.  
No projects were submitted 
by the Agencies for the “Other 
Pipes” category in Update 2008.  
In Update 2009 and 2010, four 
projects were submitted for the 
“Other Pipes” category.  These 
two classifications will include 
projects that do not fall under 
the existing Municipal and Pipes 
classifications but are represen-
tative of the Municipal and the 
Pipes categories.  The Agencies 
will continue to collect data for 
these classifications for future 
analyses.  The project types 
and classifications are shown in 
Table 3-1.
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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
Other Municipal Facilities• 1

Streets

 Widening, New, and Grade Separation• 
Bridges• 
Reconstruction• 
 Bike Ways, Pedestrian Ways, and Streetscapes• 
 Signals• 

Pipe Systems

 Gravity Systems• 
 Pressure Systems• 
 Pump Stations• 
 Other Pipes• 

Parks
 Playgrounds• 
 Sportfields• 
 Restrooms• 

B. DATA COLLECTION AND  
CONFIRMATION

To obtain meaningful results from the 
performance model, it is essential that 
the data collected from the Agencies 
are accurate and conform to the Study 
criteria.  The Agencies recognize the 
importance of quality input data and are 
committed 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 each phase of project 
delivery are presented in Table 3-2.  

For the Update 2010 Study, the Agencies 
completed the questionnaires with 
comparable, complete, and accurate 
values.  The Agencies also review 
and compare their data collection and 
confirmation techniques on a regular basis.  
For example, in a quarterly meeting during 
Update 2008, each Agency delivered a 
presentation describing how it compiles the 
project delivery data for the Performance 
Questionnaire.  In addition, discussion 
among the Project Team helps clarify 
and resolve inconsistencies in the data 
collection methodologies.  It also ensures 
that input data is vetted before projects are 
submitted for analysis. 

Notes: 
1  Projects include design and/or construction activities for parking structures, yards, soil anchors, docks, animal 

shelters, reservoirs, water treatment plants, piers, and animal services centers.
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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:

Planning

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 project• 
Prepare feasibility studies• 
Prepare comparative studies of sites, buildings, or locations• 
Provide submissions for governmental approvals• 
Provide services related to future facilities, systems, or equipment • 
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• 

Bid and Award

Prepare advertisement for bids• 
Qualify bidders• 
Manage the pre-bid conference• 
Evaluate bids• 
Prepare the recommendation for award• 
Obtain approval of contract award from Board/Council• 
Prepare the Notice to Proceed• 
Monitor and control project costs• 

Table 3-2 
Project Cost Categories
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Category and Phase Description

2) Construction 
Management Costs:

All costs associated with construction management, including 
closeout costs, are included in this category. Construction 
management costs consist of direct 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 and 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 improvement project, 
equal to the sum of the design cost and construction management 
costs indicated above.

4) Change Order Cost: 

Please see the update 2005 Report for descriptions of the 
following types of change orders:  

Changed/unforeseen conditions - This type of change • 
is necessitated by discovery of actual job site conditions 
that differ from those shown on the contract plans or 
described in the specifications.  These are conditions 
a designer could not have reasonably been expected 
to know about during the design of the project.
Changes to Bid Documents - This type of change is necessitated • 
by a mistake or oversight in the original contract documents 
and is required to correct the plans and specifications.  
Client-Initiated Changes - This type of change results from • 
additions, deletions or revisions to the physical work.

Table 3-2 
Project Cost Categories (cont’d)
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Category and Phase Description

5)Total Construction 
Cost (TCC):

This is the direct construction cost, including all change orders 
during the construction phase (from the issuance of Notice 
to Proceed to Notice of Completion). The following costs are 
associated with construction and are included in the TCC:  

Direct actual construction• 
Total amount of positive change orders throughout construction• 
Fixtures, furnishing, and equipment (FFE)• 
Utilities relocation• 
Work performed by the Agency’s staff and other Agencies’ staff• 

C. PERFORMANCE DATABASE

The projects data submitted by the Agencies 
are complied in a customized Microsoft 
Access® database.  This database not 
only serves as a repository for the data 
collected since the inception of the Study, 
but also allows for data analysis using built-
in functions.  The database also provides 
customized reports and tables for easy 
data interpretation.  Each year, the projects 
database is updated with the inclusion of 
projects data submitted for that Study year.  
The analysis and the reporting features of 
the database are also updated.

Table 3-3 summarizes the number of 
projects included in the database and in 
the analyses.  The 5-year database used 
for the current analysis contains 751 
projects.  This total excludes project data 
older than five years or projects identified 
as outliers.  Projects identified as outliers 
are not included in the performance data 
analysis but are retained in the performance 
database.  As explained under subsection 
A Study Criteria of this chapter, outlier 
analysis was performed using statistical 

techniques to ensure consistency in the 
selection of outlier data points.  This 
methodology was first implemented during 
Update 2008 and the Agencies recognize 
the merits of a scientific approach for outlier 
elimination. Some of the projects classified 
as outliers in previous Study years have 
been included in the performance data 
analysis and vice-versa.

This is an improved practice when compared 
to prior Study years where project data 
points were classified as outliers based 
on a combination of statistical parameters 
and subjective judgments by the Project 
Team.  Previously, projects identified as 
outliers during one Study phase were kept 
as outliers in subsequent Study phases. 

Table 3-3 shows that as the rules for 
project selection were refined, the numbers 
of non-representative projects and projects 
with TCC less than $100K have decreased.  
In addition, only 18 projects have been 
excluded as outliers in the Update 2010 
Study as compared to the elimination 
of 147 projects in Update 2007 and 113 
projects in Update 2006.

Table 3-2 
Project Cost Categories (cont’d)
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For the Update 2010 Study, a total 
of 11 projects were identified as non-
representative projects.  Out of these 11 
projects, 10 projects were delivered by 
alternative project delivery techniques.  
These projects are kept in the database, 
but not analyzed.  These projects will be 
analyzed when a sufficient number of 
such projects are available to facilitate 
meaningful analyses.  Only one project did 
not meet the project selection criteria and 
was deemed non-representative.

Study 
Phase1

Submitted Deleted
Count 
After 

Deletions
Excluded Net

(a) Total (b) TCC 
<$100K

(c) Non-
Repre-

sentative2

(d)=(a)-
(b)-(c) 

(e) Project 
Completion 
Date <2004

(f) Outliers3

Projects 
in 

Analyses 
(h)= (d)-
(e)-(f)-(g) 

I 239 27 44 168 168 0 0
II 285 0 35 250 250 0 0
III 262 0 29 233 233 0 0
IV 173 18 21 134 126 4 4
V 182 0 3 179 52 3 124
VI 191 0 2 189 10 3 176
VII 158 0 2 156 12 3 141
VIII 155 2 4 149 7 2 140
IX 184 2 104+15 171 2 3 166

Total 1,829 49 151 1,629 860 18 751
Notes: 
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, VI = 2007, VII = 2008, VIII = 2009, and IX = 2010.
2,5 Projects that do not fit Study criteria for project classifications and minimum TCC of $100K were removed from 

the database.
3  Outliers are identified based on statistical analysis.
4  These represent projects delivered by alternative project delivery techniques.  These projects are kept in the database, 

but not analyzed.  These projects will be analyzed when a sufficient number of such projects are available to 
facilitate meaningful analyses. 

Table 3-3 
Growth of Database

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.  Although 
the requirement for the minimum number of 
projects per classification has been met for 
most project categories, more data needs to 
be collected to ensure an even distribution 
of projects amongst all classifications.
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The Agencies received funding from the 
American Recovery and Reinvestment Act 
(ARRA) of 2009 for various projects.  Since 
those projects were still on-going at the 
time of compiling project costs data for the 
Update 2010 Study, those projects are not 
included in the Update 2010 database.  It 
is expected that the Agencies would submit 
projects funded by the ARRA for analysis 
during the Update 2011 Study.

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.  As 
previously indicated, there are 4 project 
types (Municipal Facilities, Streets, Pipe 
Systems, and Parks) and 16 project 
classifications included in this Study.  
Table 3-4 summarizes the distribution 
of projects included in the Update  
2010 analyses. 

D. CHARACTERISTICS OF  
DATA ANALYZED

Project performance data were analyzed 
using the custom database application at 
both the Project Type level and the Project 
Classification level (see Table 3-1).  

Project Count and Project Delivery by 
Completion Year

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.  

Project 
Completion 

Date

Count by Project Type Project Delivery Data
M

unicipal 
Facilities

Streets

Pipes

Parks

Total

 Average 
TC

C
 ($M

) 

M
edian 

TC
C

 ($M
)

D
esign C

ost 
(%

 of TC
C

) 

C
onstruction 

M
anagem

ent 
C

ost (%
 

of TC
C

)

Project 
D

elivery C
ost 

(%
 of TC

C
) 

2005 27 71 80 18 196 $1.72 $0.65 23% 17% 40%
2006 36 54 67 9 166 $2.76 $0.87 22% 17% 39%
2007 24 52 50 14 140 $2.95 $0.95 24% 17% 40%
2008 15 43 46 15 119 $2.40 $0.86 24% 17% 41%
2009 19 59 42 10 130 $1.65 $0.73 22% 17% 39%
Total 121 279 285 66 751 $2.27 $0.76 23% 17% 40%

Notes: 
1  Project Delivery percentages represent arithmetic averages of the individual projects and do not represent the 

results from the regression analyses.
2  Project Delivery percentages vary from year to year based on the selection and the composition of the projects 

in the database.

Table 3-5 
Project Count and Project Delivery by Completion Year
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As indicated in Table 3-5, project size 
(measured as median TCC), increased 
significantly between 2005 and 2006 with 
an increase of approximately 30 percent.  
After spiking in 2006, median project size 
has declined approximately 15 percent 
between 2006 and 2009.  The average 
TCC also declined steadily between 2006 
and 2009, with a large decline of 43 percent 
from 2008 to 2009.  This could be due to 
a combination of several factors such as 
the selection of projects using the five-year 
window, elimination of projects with high 
TCC values during the outlier analysis, 
and the addition of several new projects 
with low TCC values. Project delivery 
costs measured as a percentage of the 
TCC declined slightly from 2005 to 2006, 
but then increased back to 2005 levels in 
2007.  The project delivery percentages 
have remained stable since 2007.  

Project Delivery Costs by Project Type

Table 3-6 shows project delivery costs by 
each of the four project types in the Study 

for the full range of TCC.  The project 
delivery percentage for a category is the 
arithmetic average of the project delivery 
percentages of the individual projects 
grouped under that category.

Although it is desirable for project delivery 
costs to decrease as Agency efficiencies 
increase and BMPs are implemented, this 
can be confounded by other factors that 
change annually such as project size and 
market competition. For example, presently 
actual bid amounts have been depressed 
by competitive forces associated with the 
current recession. This will result in the 
rise of delivery cost as a percentage of 
TCC as TCC is depressed. The result may 
be noticed in the coming years as these 
projects are completed and reported into 
the database.  The Agencies acknowledged 
that the impacts of low-construction bids on 
project delivery costs needs to be analyzed 
during future Study years as the numbers  
of projects completed during the recession 
increase in the database.

Type

D
esign

C
onstruction 

M
anagem

ent

Project D
elivery 

(Total)

M
edian Total 

C
onstruction 
C

ost ($M
)

N
um

ber of 
Projects (N

)

Municipal Facilities 21% 15% 35% 3.09 216
Parks 25% 16% 41% 0.37 66

Pipe Systems 19% 16% 35% 0.73 285
Streets 27% 19% 45% 0.56 279
Average 23% 17% 40% 0.68 751

Notes: 
1  Project Delivery percentages represent arithmetic averages of the individual projects and do not represent the 

results from the regression analyses.
2  Project Delivery percentages vary from year to year based on the selection and the composition of the projects 

in the database.

Table 3-6 
Project Delivery Costs by Project Type (% of TCC) (Full Range of TCC )
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Projects belonging to the Pipes and the 
Municipal categories have the lowest 
average project delivery cost.  The Pipes 
category has the maximum number of 
projects (n = 279) in the Update 2010 
database. The Streets category also has a 
similar number of projects in the database  
(n = 285).  The Streets category also 
exhibits the highest average project delivery 
cost.  The influence of low project delivery 
cost from Pipes projects is balanced by 
the influence of high project delivery cost 
from Streets projects.  The average project 
delivery percentage for the overall dataset 
is approximately 40 percent.

Over the course of the Study, the Agencies 
have 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 3-7 shows project delivery costs by 
each of the four project types in the Study 
for the smaller projects subset of TCC 
(Note: In Update 2009, the concept of 
looking at a smaller subset of projects was 
introduced.) This smaller subset generally 
characterizes the smaller projects in the 
type or classification being examined. 
This step was taken as it was generally 
believed that smaller projects project 
delivery for smaller projects was different 
than for larger projects.) The trends in the 
project delivery costs for the projects in the 
smaller project subset of TCC follow that 
of the projects in the full range of TCC.  
As expected based upon the Agencies’ 
practical experience, project delivery 
costs are higher for projects that fall in the 
smaller project subset of TCC.  

Type

D
esign

C
onstruction 

M
anagem

ent

Project D
elivery 

(Total)

M
edian Total 

C
onstruction 
C

ost ($M
)

N
um

ber of 
Projects (N

)

Municipal Facilities 23% 16% 38% 3.09 97
Parks 26% 17% 43% 0.37 53

Pipe Systems 20% 17% 38% 0.73 228
Streets 28% 20% 48% 0.56 223
Average 24% 18% 42% 0.68 601

Notes: 
1  Project Delivery percentages represent arithmetic averages of the individual projects and do not represent the 

results from the regression analyses.
2  Project Delivery percentages vary from year to year based on the selection and the composition of the projects 

in the database.

Table 3-7 
Project Delivery Costs by Project Type (% of TCC)  

(Smaller Project Subset of TCC )
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Consultant Usage Analysis

Project del ivery performance and 
consultant usage by Agency are presented 
in Table 3-8.  The table indicates that 
approximately 56 percent of the design 
work and approximately 81 percent of 
the construction management efforts are 
completed in-house by the participating 

Table 3-8 
Project Delivery Performance and Consultant Usage by Agency

Agencies.  Consultants account for 
approximately 32 percent of the total 
project delivery costs while in-house efforts 
by the participating Agencies accounts for 
the remaining 68 percent of the project 
delivery costs.  For the available data, 
a clear relationship between the level of 
in-house effort and project delivery costs 
cannot be established.

Notes: 
1  In-House and Consultant costs are expressed as percentages of total agency Design, CM (Construction Management),  

and PD (Project Delivery) costs.
2  Total Construction Cost (TCC) is the sum of construction contract award, change orders, utility relocation cost, and city forces 

construction cost.
3  Design, CM, and PD costs are expressed as percentages of TCC and are unweighted, arithmetic averages of projects  

by agency. 
4  Represents project delivery percentages which are the arithmetic averages of the project delivery percentages for the individual 

projects in the database.  Refer to Appendix B for detailed explanation on how the percentages are computed. 
5  Represents project delivery percentages for a program of projects.  Refer to Appendix B for detailed explanation on how the 

percentages are computed.

AGENCY

D E S I G N CONSTRUCTION 
MANAGEMENT PROJECT DELIVERY TCC

In-House Consultants Total %
 of TC

C
2,3

In-House Consultants Total %
 of TC

C

In-House Consultants Total %
 of TC

C
 

by Project 4

Total %
 of TC

C
 

by Program
5

Average

M
edian

($M
)

%
 of D

esign
1

($M
)

%
 of D

esign

($M
)

%
 of C

M

($M
)

%
 of C

M

($M
)

%
 of PD

($M
)

%
 of PD

Agency A 28.6 47% 31.8 53% 26% 30.8 67% 15.2 33% 16% 59.4 56% 47.0 44% 42% 36% 3.4 0.7
Agency B 10.1 50% 10.2 50% 17% 11.1 65% 5.9 35% 12% 21.2 57% 16.0 43% 30% 27% 1.4 0.5
Agency C 26.4 91% 2.6 9% 17% 25.9 98% 0.6 2% 16% 52.3 94% 3.2 6% 34% 32% 1.6 1.2
Agency D 52.9 54% 44.4 46% 24% 72.9 81% 16.9 19% 19% 125.7 67% 61.3 33% 43% 30% 4.4 1.4
Agency E 3.3 31% 7.3 69% 11% 6.7 74% 2.4 26% 11% 9.9 51% 9.7 49% 22% 32% 2.3 0.7
Agency F 31.1 58% 22.5 42% 26% 42.3 87% 6.4 13% 24% 73.4 72% 28.9 28% 50% 32% 1.9 0.4
Agency G 11.6 60% 7.6 40% 26% 7.5 100% 0.0 0% 12% 19.1 71% 7.7 29% 38% 31% 0.8 0.4
OVERALL 163.9 56% 126.3 44% 23% 197.2 81% 47.4 19% 17% 361.1 68% 173.8 32% 40% 31% 2.3 0.7
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E. REGRESSION ANALYSES

During Update 2008, several changes 
were made to improve the modeling 
methodology.  These included developing 
a statistically-sound method for outlier 
analysis, using a linear trendline regression 
for modeling project costs relationships, 
and using the upper and lower bounds 
of a 95 percent confidence interval to 
estimate the range of the project delivery 
percentages.  As a result of these 
improvements, the model relationships 
could be predicted with a high degree of 
certainty as compared to previous Study 
years.  As previously indicated, during 
Update 2009, the modeling methodology 
was further refined by analyzing the data 
in two ranges of TCC.  Results from the 
regression analysis methodology are 
discussed in Appendix B.  Given all 
these improvements to the analysis of 
the data, the reader is advised that direct 
comparison of results between Update 
2010 and previous years may be more 
difficult due to these improvements.

In most cases, the results reflect the 
Agencies’ experience with the delivery 
of capital projects that on a percentage 
basis projects with lower TCCs are more 
expensive to deliver than projects with 
higher TCCs.  Only four out of the 16 
categories have lower project delivery 
percentages for the smaller subset of 
projects than the full range of projects.  It 
is concluded that the model results are 
reasonable from a statistical perspective.

F. OTHER CONSIDERATIONS

Effect of Economic Conditions

Due to the current downturn in the economy, 
Agencies are receiving bids that are 
significantly lower than the engineer’s 
estimates.  The following discussion 
summarizes the trends observed in 
recent construction bids for some of the 
participating Agencies.

The City of Los Angeles noticed • 
a decline in the rehabilitation cost 
per linear feet of sewer pipe for 
their sewer program.  

The City of Sacramento utilizes • 
Rubberized Asphalt Concrete 
(RAC) for all Street Overlays.  
The City noticed that RAC costs 
have declined from $120 per ton 
in 2008 to $87 per ton in 2010.  
Similarly, the City also noticed 
that costs for concrete sidewalks 
(4-inches thick) have declined 
from $9 per square feet to $5 
per square feet over the past 
few years.  

The City of Long Beach has no-• 
ticed an approximately 12% drop 
in current bid prices over those 
received two years ago.  This 
would include street work, park 
construction as well as small fa-
cilities such as restrooms, teen 
centers, fire stations, etc.
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The City of San Jose has been • 
experiencing “below-market-
rate” bids since late 2007/early 
2008.  In studying the trend, the 
City found that during the period 
from July 2008 to June 2009, 
the City received an average of 
about 8 bids per project and on 
an average the low bid was ap-
proximately 21 percent lower than 
the engineer’s estimate.  From 
July 2009 to June 2010, the City 
received an average of about 
10 bids per project and on an 
average the low bid was approxi-
mately 27 percent lower than the 
engineer’s estimate.  In addition 
to these data, the City has noticed 
an increase in bid protests.

The City and County of San • 
Francisco has noticed that bids 
have dropped from being 109 
percent of the engineer’s esti-
mate in 2005 to approximately 
79 percent of the engineer’s 
estimate in 2010 for their joint 
sewer and paving projects.

The City of Oakland also noticed • 
a decline in construction costs 
over the past few years.

The impacts of these low construction bids 
on project delivery percentages need to 
be evaluated.  It is very likely that project 
delivery percentages might increase 
due to the reduced construction bids.  
However, using such delivery percentages 
for budgeting a program of projects in the 
future may be misleading as construction 
costs are bound to increase with a reversal 
in the economy.

In addition, increasing the size of the project 
database is a major challenge posed to 
the Study participants.  This is primarily 
because of the 5-year rolling window 
criterion for project completion dates; even 
as new projects are added, old projects are 
excluded from analyses by the window of 
time.  The Agencies are also challenged 
to identify as many completed projects as 
possible that meet the rest of the Study 
criteria.  The benefits of projects delivered 
via alternative delivery techniques need to 
be quantified by including them for analysis 
in the project database.  However, due 
to the significant difference in delivery 
mechanisms, those projects will have to 
be analyzed separately from the rest of 
the projects in the database.
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At the start of the Study, nine years ago, 
the Agencies examined over 100 practices 
used in project delivery.  Included in the 
Study are those practices that the study 
participants did not commonly use at that 
time, but believed should be implemented 
as BMPs.  Each year new BMPs are 
added, and in some cases existing BMPs 
are reworked by the Agencies to address 
specific challenges they encounter. BMPs 
are also added or modified to reflect 
relevant experiences by the participants.  
Agency implementation of these selected 
practices has been and will continue to 
be tracked during the Study.  Three new 
BMPs were added to the list this year.  

New to this year’s report is the addition of 
Perceived Values of each BMP.  While an 
exact measurement of each BMP’s value 
to each Agency may not be achievable, the 
Agencies felt the need to document what 
they believe the perceived value was to 
them.  In this year’s first quarterly meeting, 
the Study Team identified the following 
Perceived Value categories: 

Cost• 

Schedule• 

Quality• 

Communication• 

Environment• 

Customer Service• 

To determine the predominant Perceived 
Values associated with each BMP, the 
Study Team undertook a rating exercise. 
Each Agency evaluated each BMP against 
the six Perceived Values and selected 
all the ones that they found applicable to 
their Agency for that individual BMP.  The 
Agencies’ responses were then tabulated.  
If a Perceived Value received three or more 
votes relative to a BMP, that Perceived 
Value was judged of significance and 
received a check mark shown in Table 4-1. 
While a check mark might not be shown, it 
doesn’t mean that a BMP isn’t of value in 
that Perceived Value category.  The check 
marks only reflect that a significant number 
of Agencies found that a Perceived Value 
to be particularly applicable to the BMP in 
question.  Upon reviewing the assigned 
perceived values to the BMPs, it was 
observed that the majority of the BMPs 
were assigned a perceived value of either 
“cost” or “schedule” followed by “quality”.  
This indicates that majority of the Agencies 
found these “perceived values” as most 
applicable to the adopted BMPs.  
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A. NEW BEST MANAGEMENT  
PRACTICES

In Update 2010 , the Project Team 
added three new BMPs to the BMP 
implementation tracking list.  The new 
BMPs were developed through meeting 
roundtables or on-line discussions held 
throughout the year.  The new BMPs are:

2 .q .2010  -  Rece ive  b ids  • 
electronically.

4 . IV.b .2010  –  Imp lement  • 
Electronic Contract Payment 
Process.

4.IV.c.2010 – Agency should • 
file As-built drawings within 6 
months of project completion.

These BMPs are believed to directly 
inf luence cost,  schedule, qual i ty, 
communication, environment or customer 
service aspects of either design or 
construction management and, ultimately, 
project delivery efficiency.  

B. DESCRIPTION OF BEST  
MANAGEMENT PRACTICES

The Study 2002 report included 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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la

til
ity

 o
f t

he
 m

ar
ke

t.

H
av

in
g 

to
 r

e-
de

si
gn

 a
nd

 r
e-

bi
d 

a 
pr

oj
ec

t 
on

 
w

hi
ch

 b
id

s 
co

m
e 

in
 o

ve
r b

ud
ge

t c
an

 s
ig

ni
fic

an
tly

 
im

pa
ct

 p
ro

je
ct

 d
el

iv
er

y 
co

st
.  A

cc
ur

at
e 

es
tim

at
es

 
at

 th
e 

en
d 

of
 e

ac
h 

de
si

gn
 p

ha
se

, p
er

fo
rm

ed
 b

y 
un

bi
as

ed
, i

nd
ep

en
de

nt
, q

ua
lifi

ed
 p

ro
fe

ss
io

na
ls

 
w

ith
 a

n 
un

de
rs

ta
nd

in
g 

of
 lo

ca
l m

ar
ke

t c
on

di
tio

ns
 

w
ill 

re
du

ce
 th

e 
po

te
nt

ia
l fo

r r
ec

ei
vi

ng
 u

ne
xp

ec
te

d 
bi

ds
.
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Category

R
ef

:*
B

M
P

D
es

cr
ip

tio
n

Pe
rc

ei
ve

d 
Va

lu
e

Cost

Schedule

Quality

Communication

Environment

Customer 
Satisfaction

Design

2.
p 

20
08

E
st

ab
lis

h 
cr

ite
ria

 f
or

 r
es

po
ns

ib
le

 c
ha

rg
e 

de
si

gn
 

ap
pr

ov
al

 s
uc

h 
th

at
 it

 o
cc

ur
s 

at
 th

e 
lo

w
es

t a
pp

ro
pr

ia
te

 
or

ga
ni

za
tio

na
l 

le
ve

l 
in

 o
rd

er
 t

o 
ex

pe
di

te
 d

es
ig

n 
co

m
pl

et
io

n.

M
an

y 
tim

es
 re

sp
on

si
bl

e 
ch

ar
ge

 d
es

ig
n 

ap
pr

ov
al

 
is

 s
et

 a
t a

 v
er

y 
hi

gh
 le

ve
l. 

 T
hi

s 
ca

n 
so

m
et

im
es

 
re

su
lt 

in
 o

nl
y 

on
e 

pe
rs

on
 w

ith
 li

m
ite

d 
tim

e 
w

ho
 

ca
n 

ap
pr

ov
e 

al
l s

he
et

s 
in

 a
 d

es
ig

n 
pa

ck
ag

e.
  

Th
is

 le
ad

s 
to

 a
 b

ot
tle

ne
ck

 s
itu

at
io

n.
  

2.
q

20
10

R
ec

ei
ve

 b
id

s 
el

ec
tro

ni
ca

lly
.

E
le

ct
ro

ni
c 

bi
dd

in
g 

pr
og

ra
m

s 
ha

ve
 in

cr
ea

se
d 

ov
er

 
th

e 
la

st
 se

ve
ra

l y
ea

rs
.  R

ec
ei

vi
ng

 b
id

s e
le

ct
ro

ni
ca

lly
 

pr
ov

id
es

 a
 c

en
tra

liz
ed

 lo
ca

tio
n 

to
 s

to
re

 a
ll 

bi
d 

re
la

te
d 

do
cu

m
en

ts
 f

or
 p

ub
lic

 a
cc

es
s 

al
on

g 
w

ith
 

ab
ili

ty
 to

 in
cr

ea
se

 b
id

de
r p

ar
tic

ip
at

io
n.

Quality Assurance / Quality Control

3.
I.a

.
D

ev
el

op
 a

nd
 u

se
 a

 s
ta

nd
ar

di
ze

d 
P

ro
je

ct
 D

el
iv

er
y 

M
an

ua
l.

S
ta

nd
ar

di
ze

d 
pr

oc
ed

ur
es

 s
tr

ea
m

lin
e 

pr
oj

ec
t 

de
si

gn
, 

bi
dd

in
g,

 a
nd

 c
on

st
ru

ct
io

n 
pr

oc
es

se
s.

  
S

ta
nd

ar
di

ze
d 

de
si

gn
 m

an
ag

em
en

t 
pr

oc
ed

ur
es

 
w

ill 
re

du
ce

 s
co

pe
 c

re
ep

 a
nd

 d
el

ay
s 

in
 c

on
st

ru
ct

io
n 

do
cu

m
en

t 
pr

ep
ar

at
io

n.
  

D
ur

in
g 

co
ns

tr
uc

tio
n,

 
st

an
da

rd
 p

ro
ce

du
re

s 
w

ill
 re

du
ce

 re
sp

on
se

 ti
m

es
 

on
 R

FI
s,

 a
nd

 a
dd

 o
ve

ra
ll 

cl
ar

ity
 a

nd
 e

ffi
ci

en
cy

 to
 

th
e 

co
ns

tru
ct

io
n 

m
an

ag
em

en
t p

ro
ce

ss
.  

H
av

in
g 

a 
st

an
da

rd
 m

an
ua

l 
w

ill
 a

ls
o 

re
du

ce
 t

he
 t

im
e 

ne
ce

ss
ar

y 
fo

r p
ro

je
ct

 d
oc

um
en

ta
tio

n 
tra

in
in

g.
 

3.
II.

b.
Pe

rfo
rm

 a
 fo

rm
al

 V
al

ue
 E

ng
in

ee
rin

g 
St

ud
y 

fo
r p

ro
je

ct
s 

la
rg

er
 th

an
 $

1 
m

ill
io

n.

Va
lu

e 
E

ng
in

ee
rin

g 
id

en
tif

ie
s 

lif
e 

cy
cl

e 
co

st
s 

of
 d

es
ig

n 
el

em
en

ts
 i

nc
lu

de
d 

in
 a

 p
ro

je
ct

 a
nd

 
ce

rta
in

 a
lte

rn
at

iv
es

.  
W

hi
le

 th
e 

co
st

 o
f t

he
 v

al
ue

 
en

gi
ne

er
in

g 
pr

oc
es

s 
m

ay
 in

iti
al

ly
 a

dd
 c

os
ts

 t
o 

pr
oj

ec
t 

de
liv

er
y,

 o
ve

ra
ll 

pr
oj

ec
t 

co
st

s 
w

ill
 b

e 
re

du
ce

d.

Ta
bl

e 
4-

1
D

es
cr

ip
tio

n 
of

 B
es

t M
an

ag
em

en
t P

ra
ct

ic
es

 (c
on

t’d
)
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Category

R
ef

:*
B

M
P

D
es

cr
ip

tio
n

Pe
rc

ei
ve

d 
Va

lu
e

Cost

Schedule

Quality

Communication

Environment

Customer 
Satisfaction

Quality Assurance / Quality Control

3.
III

.a
.

U
se

 a
 fo

rm
al

 Q
ua

lit
y 

M
an

ag
em

en
t S

ys
te

m
.

Q
ua

lit
y 

m
an

ag
em

en
t s

ho
ul

d 
in

cl
ud

e 
al

l a
ct

iv
iti

es
 

fro
m

 th
e 

pr
ep

ar
at

io
n 

of
 d

es
ig

n 
do

cu
m

en
ts

 th
ro

ug
h 

th
e 

cl
os

eo
ut

 o
f 

co
ns

tru
ct

io
n.

  
(C

on
st

ru
ct

ab
ili

ty
 

re
vi

ew
s,

 in
de

pe
nd

en
t c

os
t e

st
im

at
es

, c
la

ss
ifi

ca
tio

n 
an

d 
au

di
tin

g 
of

 c
ha

ng
e 

or
de

rs
, 

et
c.

) 
 T

he
 

im
pl

em
en

ta
tio

n 
an

d 
tra

ck
in

g 
of

 q
ua

lit
y 

co
nt

ro
l 

sh
ou

ld
 b

e 
fo

rm
al

iz
ed

 o
n 

a 
ch

ec
kl

is
t 

to
 e

ns
ur

e 
ap

pl
ic

at
io

n.

3.
III

.b
P

er
fo

rm
 a

nd
 u

se
 p

os
t-p

ro
je

ct
 r

ev
ie

w
s 

to
 i

de
nt

ify
 

le
ss

on
s 

le
ar

ne
d.

P
ro

je
ct

 M
an

ag
er

s 
sh

ou
ld

 d
ev

el
op

 f
or

m
al

 p
os

t 
pr

oj
ec

t 
re

vi
ew

s 
an

d 
id

en
tif

y 
le

ss
on

s 
le

ar
ne

d.
  

Th
es

e 
do

cu
m

en
ts

 s
ho

ul
d 

be
 m

ad
e 

av
ai

la
bl

e 
to

 
P

M
’s

 o
n 

pr
oj

ec
ts

 o
f a

 s
im

ila
r 

sc
op

e 
an

d 
na

tu
re

.  
Th

is
 B

M
P 

w
ill

 m
ak

e 
fu

tu
re

 p
ro

je
ct

 m
an

ag
em

en
t 

an
d 

de
liv

er
y 

m
or

e 
ef
fic

ie
nt

 a
nd

 c
os

t e
ffe

ct
iv

e.

3.
III

.k
 

20
07

E
st

ab
lis

h 
a 

U
til

ity
 C

oo
rd

in
at

in
g 

C
om

m
itt

ee
 w

ith
 

m
em

be
rs

 fr
om

 p
ub

lic
 a

nd
 p

riv
at

e 
en

tit
ie

s.

R
eg

ul
ar

 m
ee

tin
gs

 o
f 

a 
co

m
m

itt
ee

 w
ill

 e
st

ab
lis

h 
a 

fo
ru

m
 fo

r i
de

as
 to

 im
pr

ov
e 

th
e 

ut
ili

ty
 re

lo
ca

tio
n 

pr
oc

es
s 

an
d 

th
us

 i
m

pr
ov

e 
pr

oj
ec

t 
pr

og
re

ss
.  

M
ee

tin
gs

 w
ill

 a
ls

o 
be

 a
n 

op
po

rtu
ni

ty
 fo

r p
ro

bl
em

 
pr

oj
ec

ts
 (r

el
oc

at
io

ns
) t

o 
be

 d
is

cu
ss

ed
.

3.
III

.l 
 

20
07

D
es

ig
na

te
 a

 r
es

po
ns

ib
le

 p
er

so
n 

or
 g

ro
up

 a
nd

 
es

ta
bl

is
h 

a 
pr

oc
es

s 
of

 n
ot

ifi
ca

tio
ns

 a
nd

 m
ile

st
on

es
 

fo
r u

til
ity

 re
lo

ca
tio

ns
.

Id
en

tif
yi

ng
 a

 u
til

ity
 r

el
oc

at
io

n 
sp

ec
ia

lis
t 

w
ith

in
 

th
e 

pr
oj

ec
t d

el
iv

er
y 

te
am

 w
ho

 is
 fa

m
ili

ar
 w

ith
 th

e 
pr

oc
ed

ur
es

 a
nd

 c
on

ta
ct

s 
w

ith
in

 t
he

 p
ub

lic
 a

nd
 

pr
iv

at
e 

ut
ili

ty
 e

nt
iti

es
 w

ill
 im

pr
ov

e 
co

m
m

un
ic

at
io

n 
an

d 
pr

ob
le

m
 s

ol
vi

ng
 d

ur
in

g 
de

si
gn

 a
nd

 
co

ns
tru

ct
io

n.

Ta
bl

e 
4-

1
D

es
cr

ip
tio

n 
of

 B
es

t M
an

ag
em

en
t P

ra
ct

ic
es

 (c
on

t’d
)
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Category

R
ef

:*
B

M
P

D
es

cr
ip

tio
n

Pe
rc

ei
ve

d 
Va

lu
e

Cost

Schedule

Quality

Communication

Environment

Customer 
Satisfaction

Quality Assurance 
/ Quality Control

3.
III

.m
 

20
08

M
ai

nt
ai

n 
an

d 
re

gu
la

rly
 u

pd
at

e 
el

ec
tro

ni
c 

st
an

da
rd

 
co

nt
ra

ct
 s

pe
ci
fic

at
io

ns
 a

nd
 r

el
at

ed
 d

oc
um

en
ts

, 
as

 
w

el
l a

s 
te

ch
ni

ca
l/s

pe
ci

al
 p

ro
vi

si
on

s.

S
ta

nd
ar

d 
co

nt
ra

ct
 s

pe
ci
fic

at
io

ns
 a

nd
 t

ec
hn

ic
al

 
sp

ec
ia

l p
ro

vi
si

on
s 

ne
ed

 to
 b

e 
re

gu
la

rly
 m

ai
nt

ai
ne

d 
an

d 
up

da
te

d 
in

 o
rd

er
 to

 re
du

ce
 th

e 
am

ou
nt

 o
f t

im
e 

re
qu

ire
d 

to
 c

re
at

e 
co

nt
ra

ct
 b

id
 d

oc
um

en
ts

.  
If 

a 
C

ity
 im

pl
em

en
ts

 n
ew

 re
qu

ire
m

en
ts

, t
he

 s
ta

nd
ar

ds
 

sh
ou

ld
 b

e 
m

od
ifi

ed
 f

or
 e

ve
ry

 p
ro

je
ct

 o
ne

 t
im

e 
in

st
ea

d 
of

 e
ac

h 
m

an
ag

er
 h

av
in

g 
to

 m
od

ify
 th

es
e 

do
cu

m
en

ts
 o

f e
ve

ry
 p

ro
je

ct
.

Construction Management

4.
I.a

.
D

el
eg

at
e 

au
th

or
ity

 to
 th

e 
C

ity
 E

ng
in

ee
r/P

ub
lic

 W
or

ks
 

D
ire

ct
or

 o
r 

ot
he

r 
de

pa
rtm

en
ts

 t
o 

ap
pr

ov
e 

ch
an

ge
 

or
de

rs
 to

 th
e 

co
nt

in
ge

nc
y 

am
ou

nt
.

C
ha

ng
e 

or
de

r w
or

k 
sh

ou
ld

 b
e 

au
th

or
iz

ed
 a

s 
so

on
 

as
 is

 p
ra

ct
ic

al
ly

 p
os

si
bl

e 
in

 o
rd

er
 to

 a
vo

id
 p

ot
en

tia
l 

de
la

ys
 to

 c
rit

ic
al

 w
or

k.
  

S
ch

ed
ul

in
g 

a 
si

gn
ifi

ca
nt

 
ch

an
ge

 o
rd

er
 fo

r r
ev

ie
w

 a
nd

 a
ut

ho
riz

at
io

n 
by

 th
e 

B
oa

rd
 m

ay
 d

el
ay

 p
ro

je
ct

 p
ro

gr
es

s,
 e

ve
n 

th
ou

gh
 

it 
m

ay
 b

e 
w

ith
in

 th
e 

co
nt

in
ge

nc
y 

am
ou

nt
 a

llo
w

ed
 

in
 t

he
 p

ro
je

ct
 b

ud
ge

t. 
 A

ut
ho

riz
at

io
n 

of
 t

he
 C

ity
 

E
ng

in
ee

r/
P

ub
lic

 W
or

ks
 D

ire
ct

or
 t

o 
ap

pr
ov

e 
ch

an
ge

s 
w

ith
in

 t
he

 c
on

tin
ge

nc
y 

bu
dg

et
ed

 f
or

 
ch

an
ge

s 
w

ill 
en

su
re

 th
at

 c
rit

ic
al

 c
ha

ng
es

 a
re

 a
ct

ed
 

on
 p

ro
m

pt
ly

 a
nd

 th
at

 d
el

ay
s 

ar
e 

m
in

im
iz

ed
.

4.
I.m

.
C

la
ss

ify
 ty

pe
s 

of
 c

ha
ng

e 
or

de
rs

.

C
la

ss
ifi

ca
tio

n 
of

 ch
an

ge
 o

rd
er

s i
nt

o 
ca

te
go

rie
s s

uc
h 

as
 c

ha
ng

ed
 c

on
di

tio
ns

, 
un

fo
re

se
en

 c
on

di
tio

ns
, 

ow
ne

r r
eq

ue
st

s,
 o

r d
es

ig
n 

ch
an

ge
s 

fo
r o

w
ne

r u
se

 
im

pr
ov

es
 u

nd
er

st
an

di
ng

 o
f t

he
 p

ro
je

ct
 a

nd
 le

ss
on

s 
le

ar
ne

d 
fro

m
 th

e 
da

ta
 m

ay
 im

pr
ov

e 
pr

oj
ec

t d
el

iv
er

y 
on

 s
im

ila
r p

ro
je

ct
s.

4.
II.

a.
In

cl
ud

e 
a 

fo
rm

al
 D

is
pu

te
 R

es
ol

ut
io

n 
P

ro
ce

du
re

 in
 a

ll 
co

nt
ra

ct
 a

gr
ee

m
en

ts
.

C
on

st
ru

ct
io

n 
is

 a
ck

no
w

le
dg

ed
 a

s 
a 

di
sp

ut
e 

pr
on

e 
in

du
st

ry
. 

 A
s 

su
ch

, 
it 

m
ak

es
 s

en
se

 t
o 

pr
ov

id
e 

op
tio

ns
 i

n 
th

e 
co

nt
ra

ct
 d

oc
um

en
ts

 t
o 

av
oi

d 
lit

ig
at

io
n 

an
d 

to
 e

xp
ed

ite
 d

is
pu

te
s 

re
so

lu
tio

n 
us

in
g 

al
te

rn
at

iv
es

 to
 li

tig
at

io
n.

Ta
bl

e 
4-

1
D

es
cr

ip
tio

n 
of

 B
es

t M
an

ag
em

en
t P

ra
ct

ic
es

 (c
on

t’d
)
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Category

R
ef

:*
B

M
P

D
es

cr
ip

tio
n

Pe
rc

ei
ve

d 
Va

lu
e

Cost

Schedule

Quality

Communication

Environment

Customer 
Satisfaction

Construction Management

4.
III

.a
.

U
se

 a
 te

am
 b

ui
ld

in
g 

pr
oc

es
s 

fo
r p

ro
je

ct
s 

gr
ea

te
r t

ha
n 

$5
 m

ill
io

n.

P
ar

tn
er

in
g 

is
 a

 te
am

-b
ui

ld
in

g 
pr

oc
es

s 
th

at
 h

as
 a

 
pr

ov
en

 re
co

rd
 o

f i
m

pr
ov

in
g 

w
or

ki
ng

 re
la

tio
ns

hi
ps

 
an

d 
pr

od
uc

tio
n,

 a
nd

 re
du

ci
ng

 c
la

im
s 

an
d 

di
sp

ut
es

 
on

 c
on

st
ru

ct
io

n 
pr

oj
ec

ts
. 

 I
t 

is
 o

ne
 o

f 
se

ve
ra

l 
te

am
-b

ui
ld

in
g 

pr
oc

es
se

s 
th

at
 s

ho
ul

d 
be

 u
se

d 
in

 
th

e 
in

te
re

st
 o

f 
re

du
ci

ng
 c

on
fli

ct
 a

nd
 f

ac
ili

ta
tin

g 
pr

oj
ec

t d
el

iv
er

y.

4.
IV

.a
.

In
vo

lv
e 

th
e 

C
on

st
ru

ct
io

n 
M

an
ag

em
en

t T
ea

m
 p

rio
r t

o 
co

m
pl

et
io

n 
of

 d
es

ig
n.

E
xp

er
ie

nc
ed

 c
on

tr
ac

to
rs

 a
nd

 c
on

st
ru

ct
io

n 
m

an
ag

er
s s

ho
ul

d 
be

 in
cl

ud
ed

 in
 th

e 
de

si
gn

 p
ro

ce
ss

 
to

 m
ak

e 
de

si
gn

s 
m

or
e 

co
ns

tru
ct

ib
le

 a
nd

 lo
w

er
 

co
st

.  
C

on
st

ru
ct

io
n 

m
an

ag
er

s 
an

d 
co

nt
ra

ct
or

s 
ar

e 
fre

qu
en

tly
 m

or
e 

ex
pe

rie
nc

ed
 a

bo
ut

 th
e 

pr
od

uc
ts

 
an

d/
or

 e
qu

ip
m

en
t a

s 
w

el
l a

s 
co

ns
tru

ct
io

n 
m

et
ho

ds
 

th
at

 a
re

 r
ea

di
ly

 a
va

ila
bl

e.
  

Th
ei

r 
co

nt
rib

ut
io

ns
 

to
 s

el
ec

tio
ns

 a
nd

 d
ec

is
io

ns
 d

ur
in

g 
th

e 
de

si
gn

 
pr

oc
es

s 
w

ill
 f

ac
ili

ta
te

 c
on

st
ru

ct
io

n 
pr

oc
ur

em
en

t, 
m

ea
ns

 a
nd

 m
et

ho
ds

.

4.
IV

.b
20

10
Im

pl
em

en
t E

le
ct

ro
ni

c 
C

on
tra

ct
 P

ay
m

en
t P

ro
ce

ss
.

M
an

y 
ap

pr
ov

al
s 

ar
e 

re
qu

ire
d 

to
 p

ro
ce

ss
 c

on
tra

ct
 

pa
ym

en
ts

.  
U

si
ng

 e
le

ct
ro

ni
c 

pr
oc

ed
ur

es
 p

ro
vi

de
s 

an
 a

ve
nu

e 
to

 e
xp

ed
ite

 th
e 

ne
ce

ss
ar

y 
ap

pr
ov

al
s.

4.
IV

.c
20

10
A

ge
nc

y 
sh

ou
ld

 fi
le

 A
s-

bu
ilt

 d
ra

w
in

gs
 w

ith
in

 6
 m

on
th

s 
of

 p
ro

je
ct

 c
om

pl
et

io
n.

O
ne

 o
f t

he
 la

st
 ta

sk
s 

fo
r a

 p
ro

je
ct

 is
 th

e 
up

da
tin

g 
an

d 
fil

in
g 

of
 A

s-
bu

ilt
 d

ra
w

in
gs

.  
M

an
y 

tim
es

, t
hi

s 
ta

sk
 is

 p
ut

 o
ff 

fo
r 

ot
he

r 
pr

es
si

ng
 m

at
te

rs
. 

 T
hi

s 
B

M
P 

es
ta

bl
is

he
s 

a 
6 

m
on

th
 d

ea
dl

in
e.

4.
V.

a.
 

20
03

D
el

eg
at

e 
au

th
or

ity
 b

el
ow

 C
ou

nc
il 

to
 m

ak
e 

co
nt

ra
ct

 
aw

ar
ds

 u
nd

er
 $

1 
m

ill
io

n.

Th
e 

tim
e 

an
d 

co
st

s 
of

 s
ch

ed
ul

in
g 

an
d 

pr
es

en
tin

g 
a 

C
ou

nc
il 

or
 B

oa
rd

 it
em

 c
an

 b
e 

sa
ve

d 
an

d 
pr

oj
ec

t 
st

ar
ts

 c
an

 b
e 

ex
pe

di
te

d 
if 

aw
ar

ds
 o

n 
pr

oj
ec

ts
 

w
ith

 b
ud

ge
ts

 u
nd

er
 $

1 
m

ill
io

n 
ca

n 
be

 a
w

ar
de

d 
ad

m
in

is
tra

tiv
el

y.

Ta
bl

e 
4-

1
D

es
cr

ip
tio

n 
of

 B
es

t M
an

ag
em

en
t P

ra
ct

ic
es

 (c
on

t’d
)
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Category

R
ef

:*
B

M
P

D
es

cr
ip

tio
n

Pe
rc

ei
ve

d 
Va

lu
e

Cost

Schedule

Quality

Communication

Environment

Customer 
Satisfaction

Construction 
Management

4.
V.

b 
20

03
E

st
ab

lis
h 

a 
pr

e-
qu

al
ifi

ca
tio

n 
pr

oc
es

s 
fo

r c
on

tra
ct

or
s 

on
 la

rg
e,

 c
om

pl
ex

 p
ro

je
ct

s.

P
re

qu
al

ifi
ca

tio
n 

he
lp

s 
sc

re
en

 c
on

tr
ac

to
rs

 f
or

 
pr

io
r 

pe
rf

or
m

an
ce

 o
n 

si
m

ila
r 

pr
oj

ec
ts

, 
sa

fe
ty

 
an

d 
fin

an
ci

al
 c

ap
ab

ili
ty

 t
hu

s 
re

du
ci

ng
 r

is
k 

an
d,

 
ul

tim
at

el
y,

 p
ro

je
ct

 d
el

iv
er

y 
co

st
.

4.
V.

c 
20

03
M

ak
e 

bi
d 

do
cu

m
en

ts
 a

va
ila

bl
e 

on
lin

e.

M
ak

in
g 

bi
d 

do
cu

m
en

ts
 a

va
ila

bl
e 

on
 lin

e 
w

ill 
re

du
ce

 
A

ge
nc

y 
pr

in
tin

g 
co

st
s.

  
It 

m
ay

 a
ls

o 
in

cr
ea

se
 

bi
dd

er
 p

ar
tic

ip
at

io
n 

by
 m

ak
in

g 
do

cu
m

en
ts

 e
as

ily
 

av
ai

la
bl

e 
to

 a
 la

rg
er

 p
oo

l o
f p

ot
en

tia
l b

id
de

rs
 a

nd
 

su
bc

on
tra

ct
or

s.

Project Management

5.
I.f

.
A

ss
ig

n 
a 

cl
ie

nt
 re

pr
es

en
ta

tiv
e 

to
 e

ve
ry

 p
ro

je
ct

.

C
lie

nt
 (e

nd
 u

se
r)

 re
pr

es
en

ta
tio

n 
du

rin
g 

th
e 

lif
e 

of
 

th
e 

pr
oj

ec
t w

ill
 e

xp
ed

ite
 d

ec
is

io
ns

 o
n 

su
bm

itt
al

s,
 

su
bs

tit
ut

io
ns

, 
an

d 
ch

an
ge

s.
  

Th
ei

r 
in

vo
lv

em
en

t 
w

ill
 a

ls
o 

he
lp

 d
et

er
m

in
e 

in
te

nt
 a

nd
 s

tre
am

lin
e 

th
e 

co
m

m
is

si
on

in
g 

an
d 

oc
cu

pa
nc

y 
pr

oc
es

s.

5.
I.j

 2
00

3
C

re
at

e 
in

-h
ou

se
 p

ro
je

ct
 m

an
ag

em
en

t t
ea

m
 fo

r s
m

al
l 

pr
oj

ec
ts

.

It 
ha

s 
be

en
 d

oc
um

en
te

d 
th

at
 th

e 
co

st
 o

f p
ro

je
ct

 
de

liv
er

y 
of

 s
m

al
l p

ro
je

ct
s 

is
 a

 h
ig

he
r p

er
ce

nt
ag

e 
of

 th
e 

co
ns

tru
ct

io
n 

co
st

.  
E

st
ab

lis
hi

ng
 a

 p
ro

je
ct

 
m

an
ag

em
en

t 
te

am
 t

ha
t 

sp
ec

ia
liz

es
 in

 s
m

al
le

r 
pr

oj
ec

ts
 m

ay
 le

ad
 to

 e
co

no
m

ie
s 

su
ch

 a
s 

gr
ou

pi
ng

 
si

m
ila

r p
ro

je
ct

s 
du

rin
g 

pe
rm

itt
in

g 
an

d 
bi

dd
in

g 
th

us
 

re
du

ci
ng

 p
ro

je
ct

 d
el

iv
er

y 
co

st
.

5.
I.k

 2
00

4
In

st
itu

tio
na

liz
e 

P
ro

je
ct

 M
an

ag
er

 p
er

fo
rm

an
ce

 a
nd

 
ac

co
un

ta
bi

lit
y.

R
ec

og
ni

ze
 th

at
 p

ro
fe

ss
io

na
l p

ro
je

ct
 m

an
ag

em
en

t 
re

qu
ir

es
 s

pe
ci

fic
 e

du
ca

tio
n,

 t
ra

in
in

g,
 a

nd
 

ex
pe

rie
nc

e.
  

P
ro

vi
de

 f
or

 P
M

I, 
C

C
M

, 
or

 o
th

er
 

fo
rm

al
 t

ra
in

in
g 

an
d 

ce
rti
fic

at
io

n 
an

d 
es

ta
bl

is
h 

pe
rf

or
m

an
ce

 m
ea

su
re

s 
fo

r 
pr

oj
ec

t 
de

liv
er

y 
pe

rs
on

ne
l.

5.
II.

a
P

ro
vi

de
 f

or
m

al
 t

ra
in

in
g 

fo
r 

P
ro

je
ct

 M
an

ag
er

s 
on

 a
 

re
gu

la
r b

as
is

.

P
ro

je
ct

 M
an

ag
er

s 
co

m
e 

to
 p

ro
je

ct
s 

w
ith

 v
ar

yi
ng

 
de

gr
ee

s 
of

 s
ki

ll 
an

d 
fa

m
ili

ar
ity

 w
ith

 A
ge

nc
y 

pr
oc

ed
ur

es
.  

O
rie

nt
at

io
n 

an
d 

tra
in

in
g 

w
ill 

im
pr

ov
e 

th
ei

r a
bi

lit
y 

to
 d

el
iv

er
 th

e 
pr

oj
ec

t o
n 

th
e 

in
te

nd
ed

 
sc

he
du

le
. I

t i
s 

al
so

 im
po

rta
nt

 th
at

 u
pd

at
ed

 tr
ai

ni
ng

 
is

 a
va

ila
bl

e 
at

 le
as

t o
n 

an
 a

nn
ua

l b
as

is
.

Ta
bl

e 
4-

1
D

es
cr

ip
tio

n 
of

 B
es

t M
an

ag
em

en
t P

ra
ct

ic
es

 (c
on

t’d
)
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Chapter 4 
Best Management Practices

Category

R
ef

:*
B

M
P

D
es

cr
ip

tio
n

Pe
rc

ei
ve

d 
Va

lu
e

Cost

Schedule

Quality

Communication

Environment

Customer 
Satisfaction

Project Management

5.
II.

d 
20

06

Im
pl

em
en

t v
er

ifi
ca

tio
n 

pr
oc

ed
ur

es
 to

 e
ns

ur
e 

th
at

 P
M

 
tra

in
in

g 
in

cl
ud

es
 A

ge
nc

y 
po

lic
ie

s,
 p

ro
ce

du
re

s,
 fo

rm
s,

 
an

d 
st

an
da

rd
s 

of
 p

ra
ct

ic
e 

(s
ch

ed
ul

in
g,

 b
ud

ge
tin

g,
 

cl
ai

m
s 

av
oi

da
nc

e,
 ri

sk
 a

na
ly

si
s,

 e
tc

). 

Th
e 

su
cc

es
s 

of
 a

 p
ro

je
ct

 is
 in
flu

en
ce

d 
si

gn
ifi

ca
nt

ly
 

by
 th

e 
ed

uc
at

io
n 

an
d 

sk
ills

 o
f t

he
 p

ro
je

ct
 m

an
ag

er
.  

A
ge

nc
ie

s 
sh

ou
ld

 v
er

ify
 th

at
 P

M
’s

 k
no

w
 a

nd
 u

se
 

th
e 

to
ol

s 
av

ai
la

bl
e 

w
ith

in
 a

n 
A

ge
nc

y 
an

d 
th

at
 th

ey
 

ar
e 

cu
rr

en
t w

ith
 in

du
st

ry
 p

ra
ct

ic
es

.

5.
III

.a
.

A
do

pt
 a

nd
 u

se
 a

 P
ro

je
ct

 C
on

tro
l 

S
ys

te
m

 o
n 

al
l 

pr
oj

ec
ts

.

A 
w

eb
-b

as
ed

 p
ro

je
ct

 c
on

tro
l s

ys
te

m
 w

ill
 im

pr
ov

e 
co

lla
bo

ra
tio

n 
an

d 
do

cu
m

en
ta

tio
n 

du
rin

g 
th

e 
de

si
gn

 
an

d 
co

ns
tru

ct
io

n 
pr

oc
es

s.
  Q

ue
st

io
ns

, a
ns

w
er

s,
 

pr
op

os
al

s,
 a

nd
 d

ec
is

io
ns

 c
an

 b
e 

ex
pe

di
te

d 
us

in
g 

a 
co

lla
bo

ra
tiv

e 
sy

st
em

.

5.
III

.e
 

20
06

Im
pl

em
en

t a
 fi

na
nc

ia
l s

ys
te

m
 th

at
 tr

ac
ks

 e
xp

en
di

tu
re

s 
by

 c
at

eg
or

y 
to

 m
on

ito
r 

pr
oj

ec
t h

ar
d 

an
d 

so
ft 

co
st

s 
du

rin
g 

pr
oj

ec
t d

el
iv

er
y.

It 
is

 r
ec

om
m

en
de

d 
th

at
 a

 s
ys

te
m

 th
at

 id
en

tifi
es

 
ac

tu
al

 e
xp

en
di

tu
re

s 
ag

ai
ns

t p
la

nn
ed

 b
ud

ge
ts

 b
e 

m
ad

e 
av

ai
la

bl
e 

to
 p

ro
je

ct
 m

an
ag

er
s 

to
 b

e 
us

ed
 

as
 a

 p
er

fo
rm

an
ce

 m
ea

su
re

m
en

t t
oo

l. 

5.
III

.f 
20

06
Im

pl
em

en
t 

a 
W

or
k 

B
re

ak
do

w
n 

S
tru

ct
ur

e 
(W

B
S

) 
to

 
m

ea
su

re
 p

ro
gr

es
s 

on
 p

ro
je

ct
 d

el
iv

er
ab

le
s.

G
et

tin
g 

ac
cu

ra
te

 d
at

a 
on

 t
he

 c
os

t 
of

 p
ro

je
ct

 
de

liv
er

y 
de

pe
nd

s 
up

on
 b

ei
ng

 a
bl

e 
to

 c
ap

tu
re

 a
nd

 
cl

as
si

fy
 e

xp
en

se
s 

to
 th

e 
ph

as
es

 o
f c

on
st

ru
ct

io
n 

on
 e

ac
h 

pr
oj

ec
t. 

 Id
ea

lly
, c

os
ts

 w
ou

ld
 b

e 
id

en
tifi

ed
 

by
 e

ac
h 

of
 fi

ve
 p

ro
je

ct
 d

el
iv

er
y 

ph
as

es
 a

nd
 c

od
ed

 
to

 p
ar

tic
ul

ar
 m

ile
st

on
es

 o
r d

el
iv

er
ab

le
s.

 

5.
III

.g
 

20
06

M
on

ito
r “

ea
rn

ed
 v

al
ue

” v
er

su
s 

bu
dg

et
ed

 a
nd

 a
ct

ua
l 

ex
pe

nd
itu

re
s 

du
rin

g 
pr

oj
ec

t d
el

iv
er

y.

S
of

t 
co

st
s 

“b
ur

n 
ra

te
” 

sh
ou

ld
 b

e 
pr

op
or

tio
na

te
 

to
 p

er
ce

nt
 c

om
pl

et
e 

du
rin

g 
th

e 
de

si
gn

 a
nd

 
co

ns
tru

ct
io

n 
ph

as
es

. 
 U

si
ng

 a
 p

ro
gr

am
 w

hi
ch

 
m

ea
su

re
s 

an
d 

re
la

te
s 

so
ft 

co
st

 e
xp

en
se

s 
to

 
ea

rn
ed

 v
al

ue
s 

pe
rm

its
 b

et
te

r t
ra

ck
in

g 
an

d 
co

nt
ro

l 
du

rin
g 

pr
oj

ec
t d

el
iv

er
y.

5.
III

.h
 

20
07

In
cl

ud
e 

a 
fix

ed
 R

O
W

 a
cq

ui
si

tio
n 

m
ile

st
on

e 
sc

he
du

le
 

an
d 

ob
ta

in
 c

om
m

itm
en

ts
 f

ro
m

 p
ar

tic
ip

at
in

g 
C

ity
 

de
pa

rtm
en

ts
.

P
ro

lo
ng

ed
 R

O
W

 a
cq

ui
si

tio
n 

ca
n 

be
 a

vo
id

ed
 if

 a
ll 

st
ak

eh
ol

de
rs

 a
gr

ee
 o

n 
m

ile
st

on
es

 t
o 

co
m

pl
et

e 
th

e 
ac

qu
is

iti
on

s.
  

5.
III

.i 
20

08
Im

pl
em

en
t a

n 
el

ec
tro

ni
c 

pr
og

re
ss

 p
ay

m
en

t s
ys

te
m

 
to

 im
pr

ov
e 

ef
fic

ie
nc

y

R
ed

uc
tio

n 
in

 th
e 

le
ng

th
 o

f t
im

e 
an

d 
in

ef
fic

ie
nc

ie
s 

in
 p

ro
ce

ss
in

g 
of

 p
ro

gr
es

s 
pa

ym
en

ts
 th

ro
ug

h 
th

e 
us

e 
of

 e
le

ct
ro

ni
c 

m
ea

ns
.

Ta
bl

e 
4-

1
D

es
cr

ip
tio

n 
of

 B
es

t M
an

ag
em

en
t P

ra
ct

ic
es

 (c
on

t’d
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Category

R
ef

:*
B

M
P

D
es

cr
ip

tio
n

Pe
rc

ei
ve

d 
Va

lu
e

Cost

Schedule

Quality

Communication

Environment

Customer 
Satisfaction

Project 
Management

5.
IV

.a
 

20
06

B
un

dl
e 

sm
al

l p
ro

je
ct

s 
w

he
ne

ve
r p

os
si

bl
e.

Bu
nd

lin
g 

sm
al

l p
ro

je
ct

s 
so

 th
at

 th
ey

 a
re

 d
es

ig
ne

d,
 

bi
d,

 a
nd

 c
on

st
ru

ct
ed

 to
ge

th
er

 w
ill

 re
du

ce
 p

ro
je

ct
 

de
liv

er
y 

co
st

 p
ro

po
rti

on
at

el
y.

 

5.
IV

.b
 

20
07

H
av

e 
a 

co
or

di
na

to
r w

ith
 e

xp
er

tis
e 

in
 th

e 
en

vi
ro

nm
en

ta
l 

pr
oc

es
s 

w
ith

in
 t

he
 d

ep
ar

tm
en

t 
de

liv
er

in
g 

th
e 

en
gi

ne
er

in
g/

ca
pi

ta
l p

ro
je

ct
.

Id
en

tif
yi

ng
 a

n 
en

vi
ro

nm
en

ta
l 

sp
ec

ia
lis

t 
w

ith
in

 
th

e 
pr

oj
ec

t 
de

liv
er

y 
te

am
 w

ho
 i

s 
fa

m
ili

ar
 w

ith
 

pr
oc

ed
ur

es
 a

nd
 c

on
ta

ct
s 

w
ith

in
 t

he
 a

pp
ro

vi
ng

 
en

tit
ie

s 
w

ill
 re

du
ce

 p
er

m
it 

pr
oc

ur
em

en
t t

im
e 

an
d 

co
st

s.

Consultant Selection and Use

6.
c.

In
cl

ud
e 

a 
st

an
da

rd
 c

on
su

lta
nt

 c
on

tra
ct

 in
 th

e 
R

FQ
/

R
FP

 w
ith

 a
n 

in
de

m
ni
fic

at
io

n 
cl

au
se

.

Th
e 

ne
go

tia
tio

n 
of

 t
he

 d
es

ig
n 

co
nt

ra
ct

 c
an

 b
e 

ex
pe

di
te

d 
if 

th
e 

co
ns

ul
ta

nt
 u

nd
er

st
an

ds
 a

nd
 

ag
re

es
 t

o 
th

e 
co

nd
iti

on
s 

of
 t

he
 c

on
tra

ct
 a

t 
th

e 
tim

e 
a 

pr
op

os
al

 is
 s

ub
m

itt
ed

.

6.
e.

D
el

eg
at

e 
au

th
or

ity
 to

 th
e 

P
ub

lic
 W

or
ks

 D
ire

ct
or

/C
ity

 
E

ng
in

ee
r 

to
 a

pp
ro

ve
 c

on
su

lta
nt

 c
on

tra
ct

s 
un

de
r 

$2
50

,0
00

 w
he

n 
a 

fo
rm

al
 R

FP
 s

el
ec

tio
n 

pr
oc

es
s 

is
 

us
ed

.

A
ut

ho
riz

at
io

n 
fo

r 
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C. PROGRESS ON BEST  
MANAGEMENT PRACTICE  
IMPLEMENTATION

In Update 2010, 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.  
Agencies have started to review and 
update those BMPs that have been fully 
implemented for several years based on 
feedback received over the years. Agencies 
continue to pursue full implementation 
of BMPs although many remain only 
partially implemented.  Some Agencies take 
BMPs as far as possible given their own 
constraints.  In those instances, a partially 
implemented BMP is considered complete 
by that Agency.  Given the continued 
current state of the economy and due 
to staff reductions, furloughs, and the 
management’s increased involvement 
in resolving budgetary issues, progress 

on fully implementing BMPs has been 
impacted.  The Agencies have focused their 
efforts on  monitoring adherence to BMPs 
that have been implemented and are judged  
to provide efficiencies in project delivery 
processes for participating departments. As 
of Update 2010 and with the addition of new 
BMPs, the Agencies have fully implemented 
about 68 percent of all BMPs.  Another 4 
percent has been partially implemented by 
the Agencies. Many of the remaining BMPs 
require multiple department involvement 
and are more complicated to implement 
than other BMPs.  

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

BMPs targeted for future implementation 
a n d  p r o g r e s s  o n  a c t u a l  B M P 
implementation since the Update 2009 
are summarized below.

Implemented from June 2009 
to September 2010:

Targeted October 2010 Onward:

4 . V. c .  2 0 0 3  M a k e  b i d  d o c u m e n t s  • 
available online.

5.III.f 2006 Implement a Work Breakdown • 
Structure (WBS) to measure progress on  
project deliverables.

5.III.g 2006  Monitor “earned value” ver-• 
sus  budgeted and actual expenditures during  
project delivery.

5.III.h 2007 Include a fixed ROW acquisition • 
milestone schedule and obtain commitments  
from participating City departments (partially 
implemented).

I. City of Los Angeles
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II. City of Long Beach 
Implemented from June 2009 

to September 2010:
Targeted October 2010 Onward:

3.III.b  Perform and use post-project reviews to • 
identify lessons learned (partially implemented).  

3.III.m.2008 Maintain and regularly update electron-• 
ic standard contract specifications and related docu-
ments as well as technical/special provisions.

5.I.j 2003  Create in-house project management • 
team for small projects.

5.III.h  Include a fixed ROW acquisition milestone • 
schedule and obtain commitments from participat-
ing City departments. (partially implemented)

6.g.  Implement and use a consultant rating system • 
that identifies quality of consultant performance 
(partially implemented).

3.I.a.  Develop and use a standardized Project • 
Delivery Manual (partially implemented).

3.III.a.  Use a formal Quality Management System • 
(partially implemented).

Implemented from June 2009 
to September 2010:

Targeted October 2010 Onward:

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

2.n. 2006 Implement a rotating Request for Quote • 
process for contracting small projects to streamline 
the bidding and award process during construction. 
(Include criteria for exemptions from formal Council 
approval).

4.V.c. 2003 Make bid documents available online. • 
(partially implemented)

4.V.c. 2003 Make bid documents available online. • 
(fully implemented)

7.a  Identify the environmental benefits of the project • 
at the time of award

III. City of Oakland



Page  51

Chapter 4 
Best Management Practices

IV. City of Sacramento
Implemented from June 
2009 to September 2010:

Targeted October 2010 Onward:

Department of  
Transportation

2.o. 2007 Establish criteria for obtaining • 
independent cost estimates which take 
in consideration both project characteris-
tics and volatility of the market. (partially 
implemented)

5.I.k 2004  Institutionalize Project Man-• 
ager performance and accountability. 

Department of Utilities

6.m. 2006 Implement as-needed, rotat-• 
ing, or on-call contracts 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

 5.III.f 2006 Implement a Work Breakdown Structure (WBS) to • 
measure progress on project deliverables. (partially implemented)

 5.III.g 2006 Monitor “earned value” versus  budgeted and actual • 
expenditures during project delivery. (partially implemented)

Department of Utilities

1.d  Utilize a Board/Council project prioritization system. • 
(partially implemented)

V. City of San Diego
Implemented from June 
2009 to September 2010:

Targeted October 2010 Onward:

5.III.e 2006  Implement a financial system that • 
tracks expenditures by category to monitor project 
hard and soft costs during project delivery 

5.III.g 2006  Monitor “earned value” versus  budgeted • 
and actual expenditures during project delivery. (par-
tially implemented)
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VII. City of San Jose
Implemented from June 2009 

to September 2010:
Targeted October 2010 Onward:

3.III.l  2007 Designate a responsible person or • 
group and establish a process of notifications and 
milestones for utility relocations (partially imple-
mented).

5.I.k 2004  Institutionalize Project Manager per-• 
formance and accountability.

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

3.1.a  Develop and use a standardized Project • 
Delivery Manual (partially implemented)

3.III.a.  Use a formal Quality Management System. • 
(partially implemented)

3.III.m.2008 Maintain and regularly update electron-• 
ic standard contract specifications and related docu-
ments as well as technical/special provisions.

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

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

Table 4-2 summarizes the BMPs that have 
been implemented by the participating 
Agencies, as well as the planned 
implementation priorities.

VI. City and County of San Francisco
Implemented from June 2009 

to September 2010:
Targeted October 2010 Onward:

1.e.  Resource load all CIP projects for design and • 
construction.

1.f.  Include a Master Schedule in the CIP that • 
identifies start and finish dates for projects.

4.V.c. 2003 Make bid documents available online.• 

5.III.f. 2006  Implement a Work Breakdown • 
Structure (WBS) to measure progress on project 
deliverables.

5.III.g 2006  Monitor “earned value” versus  bud-• 
geted and actual expenditures during project 
delivery. 

5.II.d. 2006  Implement verification procedures • 
to ensure that PM training includes Agency poli-
cies, procedures, forms, and standards of practice 
(scheduling, budgeting, claims avoidance, risk 
analysis, etc).
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One of the Study benefits most appreciated 
by the Project Team is the ability to share 
issues or concerns in a web based forum 
and receive input from their fellow team 
members. After last year’s report cutoff 
date and throughout this Study year, a 
total of 23 topics were discussed. From 
these sets of discussions, the following 
8 topics are presented as an example of 
the types of informational exchanges that 
took place within the Update 2010 online 
discussion forum. 

Allowable contractor mark-ups • 
on change orders

Electronic bidding, security mea-• 
sures, and contract processing

Exceptions to design standards• 

Traffic control plan• 

Checking authenticity of bonds• 

Mobilization• 

Consultant rate reductions• 

Posting of prevailing wage rates • 
in bid specifications

A. ALLOWABLE CONTRACTOR 
MARK-UPS ON CHANGE ORDERS

The City of Long Beach was in the process 
of updating their specifications and wanted 
to see how the other Agencies dealt with 
contractor’s mark-ups on change orders.  
The City currently specifies the following 
allowable mark-ups on contract change 
orders in its construction contracts:

Item Percent 
Mark-up

Labor 20
Materials & Equipment 15

Subcontractor (any 
tier) direct labor

20

Subcontractor 
(any tier) direct 
mat. & equip.

15

Contractor admin fee 05
Bond/insurance 01

The City of Los Angeles provided a copy of 
General Requirements Section 01254 for 
all cities to review.  There mark-ups were 
generally similar.

Item Percent 
Mark-up

Labor 20
Materials  15

Equipment and rentals 15
Items not listed above 15

Bond premium 01
Subcontractor work 

less than $5,000
10

Subcontractor work 
greater than $5,000

05
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The City of Sacramento, Department of 
Transportation responded that they only 
allow a 15% mark-up on material.  For 
labor, they pay 1.33, partially burdened 
((hourly wage + fringes) + 0.24 (hourly 
wage + fringes)). A 15% mark-up on 
material and freight charges is allowed.  
A Contractor can only have a 5% mark-up 
on a subcontractor.

The City of San Diego provided language 
from their specifications, Section 3-3.2.3.  
Their mark-ups were generally similar to 
Los Angeles and Long Beach.

The City of Oakland allowable markups 
based on their contract specifications are 
as follows:

The City of San Francisco is in the 
process of updating their specifications.  
According to the City and County of San 
Francisco’s General Conditions, Section 
700-6.06, their allowable mark-ups on  
contract change orders are as follows:

Item Percent 
Mark-up

Labor 20
Materials & Equipment 15

Subcontractors 05

Item Percent 
Mark-up

Contractor 
Direct Labor

33

Contractor Direct 
Materials

15

Contractor Equipment 
& Rentals

15

Subcontractor work 
less than $5,000

15

Bond Premium 
included in 33% 

labor markup

7.5

Items not listed above are not included 
in the Specifications, however, 
15% is considered reasonable

Item Percent 
Mark-up

Contractor 
Direct Labor

33

Contractor Direct 
Materials

15

Contractor Equipment 15
Subcontractor 
Direct Labor

33

Subcontractor 
Direct Materials

15

Subcontractor 
Equipment

15

The City of San Jose does not have specific 
caps on mark-ups for negotiated lump sum 
change orders.  For time and materials 
(force account) situations, allowable 
mark-ups are detailed in their standard 
specifications.  They are as follows:

Item Percent 
Mark-up

Labor 33
Materials 15

Equipment and rentals 15
Specialty work 

beyond contractor 
and subcontractor

15

Subcontractor 05
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 B. ELECTRONIC BIDDING,  
SECURITY MEASURES, AND  
CONTRACT PROCESSING

With the growing use of technology and 
the internet, the industry has seen a rise 
in the submission of bids electronically 
via the internet.  Seeing this increase, 
the City of San Francisco, Bureau of 
Engineering and the City of San Jose 
proposed similar questions regarding on-
line bidding.  This City of San Francisco 
posed security questions and the City 
of San Jose posed contract processing 
questions.  In preparing this report, the 
two topics were complimentary and were 
thus combined into a consolidated list of 
questions below:

Does any City use  1. 
electronic bidding?

What service provider do you 2. 
use for such electronic bidding?

What are any pluses or minuses 3. 
based on your experiences?

Do you process contracts  4. 
electronically with the suc-
cessful bidder?  If yes, do you  
process your contracts through 
a service provider?

If you do not process your  5. 
c o n t r a c t s  e l e c t r o n i c a l l y, 
please describe your current  
contract processing?

Do you have any  6. 
security concerns?

Do you have any Homeland  7. 
Security concerns?

Do you require registration of 8. 
prospective bidder seeking plans 
and specs to ensure that the pro-
spective bidders are legitimate?

Any other comments?9. 

The City of Long Beach utilizes electronic 
bidding for projects less than $100,000 
that  do not require bid bonds or City 
council approval.  For larger projects, 
they post the plans, specifications, and 
addendums on-line, but require a written 
bid submission.  Their service provider is 
Planet Bids.  Their chief concern has been 
bid bond electronic signature issues.  Once 
this issue is resolved, the City of Long 
Beach plans to go to full on-line bidding.  
It is their understanding that the only city 
in California that has fully moved into 
e-bidding is Riverside.  Contract processing 
is still done the traditional way with mailed 
paper copies and wet signatures.

The City of Oakland does not currently 
employ electronic bidding.  Plans have 
been established to implement an 
electronic system this coming October.  
Oracle’s Procure-to-pay will be their service 
provider.  Contracts are currently printed 
and routed for signature.

The City of Los Angeles does not utilize 
electronic bidding.  Bid opportunity 
announcements and tracking of MBE/
WBE Good Faith Effort outreach is handled 
electronically through an application 
developed by the Mayor’s office.  Plans 
and specifications are distributed via a CD 
instead of paper copy.  All other processes, 
including contracts, are still done via 
traditional methodologies.
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The City of Sacramento Department of 
Transportation does not have an electronic 
bidding or contract process.

The City of San Diego uploads bidding 
in format ion,  inc lud ing p lans and 
specifications, to an online internet service 
“eBidboard” for bidders to access and 
download.  Contracts may be downloaded 
electronically but are still processed through 
traditional methods.

The City of San Francisco Bureau of 
Architecture e-bid system is strictly used 
for the uploading of plans, specifications, 
and addendum for free downloading. 
There is no e-bidding system at this time.  
The City of San Francisco DPW has begun 
development of an e-contract system but 
implementation has been hampered by not 
being able to resolve the issue of electronic 
signatures.  The contract process remains 
traditional until this can be resolved.  The 
only electronic contract process in place 
is the initial sending of the contract to the 
successful contractor via e-mail.

The City of San Jose does not use electronic 
bidding currently; however, they are looking 
into the possibility of doing so through their 
procurement vendor BidSync.

C.  EXCEPTIONS TO DESIGN  
STANDARDS

The City of San Diego was in the process of 
developing standard operation procedures 
so it posed the following series of questions 
to the Project Team regarding how they 
address exceptions to design standards:
 

Does your Agency have a pro-1. 
cess or guideline for exceptions/
deviations to design standards?

If yes, does this process estab-2. 
lish a threshold?

Does it apply only to new design, 3. 
retrofit conditions or both?

What is the Authority of the En-4. 
gineer of Record?

Does your process require miti-5. 
gation measures when devia-
tions occur?

The City of San Francisco Bureau  
of Engineering responded to each  
of the five questions.  The following are  
their responses:

Yes, if supported by engineering 1. 
principles and not inconsistent 
with laws and codes.  Most 
items are handled by submittals 
and letters.  There are Directors 
Hearings and an Appeal Board 
that deal with developer demoli-
tion and tree placement amongst 
other issues.
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All exceptions from develop-2. 
ers require a submittal.  For 
City sponsored projects, the 
engineering discipline manager 
will make the decision.  Bureau 
Manager or City Engineer are 
involved for exceptions that rep-
resent a major change to techni-
cal policy or scope.

This process applies to both new 3. 
designs and retrofits.

The Engineer of Record has  the 4. 
authority to make technical deci-
sions consistent with laws and 
regulations.  Authority for excep-
tions is limited to the appropriate 
engineering discipline manager.

Mitigation measures are required 5. 
when the situation merits.

The other Agencies responded that 
exceptions to design standards are dealt 
with on a case by case basis.  Decisions 
are made at appropriate levels within the 
Agencies including:  project managers, 
City Engineer, person in responsible 
charge, and key stakeholders such as 
maintenance, fire, etc.

D.  TRAFFIC CONTROL PLAN

The City of San Francisco Bureau of 
Engineering polled the Agencies on whether 
they prepared and included complete 
traffic control plans in their specifications 
or if they required the contractors to submit 
traffic control plans for approval.  While  the 
response of each city was similar, each had 
a slight variation in their response.

For the City of Long Beach, the manner in 
which traffic control plans are addressed 
depends upon the project.  If the traffic 
engineering staff believes there is only one 
way to handle traffic during construction, 
then they will prepare and include a traffic 
control plan in the specifications.  If multiple 
scenarios are possible, depending upon 
how the contractor decides to construct 
the improvements, then they only provide 
general guidelines and require that the 
contractor submit a traffic control plan 
for approval prior to initiating any work 
on the project.

The City of Los Angeles Bureau of 
Engineering provides only major traffic 
control parameters in the plans and 
specifications and requires the contractor 
to develop the detailed traffic control plan 
to meet these parameters. The traffic 
control plans are approved through Los 
Angeles Department of Transportation.

The City of Oakland requires contractors to 
submit traffic control plans for review and 
approval.  Project specifications specify 
work hours and the minimum number of 
lanes needed to be maintained. They also 
require that closures, detours, and signage 
comply with the WATCH handbook (Work 
Area Traffic Control Handbook).



Page  68

Annual Report Update 2010
 California Multi-Agency CIP Benchmarking Study

The City of Sacramento Department of 
Transportation response was similar to 
Oakland’s requiring the contractor to 
submit a plan for approval based upon 
requirements contained in the plans and 
specifications.  On rare instances, like 
State Highway projects, Staged Traffic 
Control Plans are prepared and included 
in the plans and specifications for the 
contractor to follow.

The City of Sacramento Department 
of Utilities specifies that the contractor 
provide a traffic control plan based upon 
California’s “Manual on Uniform Traffic 
Control Devices.”  In some cases, when they 
expect either detours or significant impact 
on traffic, they will include the traffic control 
plan in the Contract documents.  Also, if 
there may be public consternation, they will 
include this information in public meetings 
prior to the beginning of construction. 

The City of San Jose requires the 
contractors to submit traffic control plans 
as a project submittal before work proceeds 
on a project.  They have a Traffic Control 
Manual that the contractor must generally 
conform to.  This manual includes general 
diagrams for certain situations which 
should be modified by the contractor to fit 
the exact situation encountered on their 
project.  Their manual can be viewed at 
http://www.sanjoseca.gov/publicworks/
laneclosure/tcmanual/index.asp.

E.  CHECKING AUTHENTICITY  
OF BONDS

The City of Sacramento Department of 
Utilities this past year uncovered a situation 
where the low bid contractor had supplied 
counterfeit bonds for a construction project.  
These counterfeit bonds were from a 
legitimate A. M. Best rated, well standing 
bonding company inclusive of the corporate 
seal.  However, when the bonding company 
was called for verification, the bond that 
had been supplied was in fact not from this 
bonding company.  New protocols will be 
established by the Department of Utilities to 
avoid this situation in the future. The City’s 
Department of Transportation will also 
follow these new protocols. Encountering 
this situation, the City asked the following 
questions:

What steps are typically taken 1. 
by your Agencies to QA/QC sup-
plied bonds?

Does your responsible bidder 2. 
guidelines and review proce-
dures include steps that would 
catch contractors that have filed 
for bankruptcy or have had tax 
problems in the past?

Responding to Sacramento’s questions, 
the City of Long Beach stated that they 
require bonds and insurance to be 
submitted within 15 days of notice of 
award in a format included in the contract 
specifications.  Upon receipt, the City’s 
Risk Manager and City Attorney review 
the submittal for form and legality, but do 
not contact the surety if all looks in order.  
The City does verify contractor’s license 
and requires a valid city business license, 
but tax problems and/or bankruptcy filings 
are not checked.
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Bonds are checked by The City of Los 
Angeles’ Board of Public Works staff 
and then officially by the City Attorney.  
In addition, the Bureau of Contract 
Administration checks the contractor 
responsibility questionnaire which can be 
obtained through their website. 

The City of Oakland does not have a 
system in place to check for bankruptcy 
and tax problems.  They noted that a Dunn 
and Bradstreet number is required for all 
ARRA projects.  Regarding bonds and 
licenses, they take the following steps:

Contacts the surety for verifica-1. 
tion of bonds.

Checks A.M. Best website to see 2. 
if the bonds are with a company 
that has a bond rating based 
on criteria from the Division of  
Risk Management.

City Attorney reviews for form 3. 
and legality

Checks to see if the contractor’s 4. 
license is valid.

Under the City of San Diego’s Municipal 
Code 22.3224(a), contractors who desire 
to submit a bid as a prime contractor 
on public works projects valued at over 
$250,000 must be pre-qualified for financial 
resources, technical expertise, experience, 
a satisfactory record of past performance 
and compliance with the law.  The Contractor 
Pre-Qualification Program, last updated in 
September 2009, was generated for this 

purpose.  To obtain further information, visit 
http://www.sandiego.gov/engineering-
cip/services/consultcontract/prequal.
shtml.  In addition, Purchasing and 
Contracting staff looks up the bond surety 
company on the A.M. Best Rating Service 
website where one can determine validity 
of the bonding agent/bonds, or identify 
issues with the bonding firm.

The City and County of San Francisco 
typically reviews bonds to ensure 
that they are originals, having proper 
notarized signatures and embossed seals.  
Additionally, when a contract is awarded, 
a congratulatory cover letter is sent to the 
Contractor with a copy sent to the surety 
which established the first notice should 
they need to enforce a claim against the 
bid bond.  This process essentially acts as 
a confirmation to the surety that they have 
issued a bond on the project.

The City of San Jose’s Attorney’s Office 
only checks whether the bond issuer is 
registered with the State of California at 
the time the executed contract was given 
a final review.  San Jose plans to have 
project staff validate the authenticity of 
bonds with the surety companies during 
the contract execution process.

F.  MOBILIZATION

The City of San Diego is in the process of 
updating their bid items list for construction 
contracts.  They posed two questions to the 
Agencies. Responses were received from 
five Agencies.  The detailed responses can 
be found in Table 5-1 below.
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 Table 5-1
City of San Diego Survey

Q
uestions

1. Do you pay separate bid 
item for Mobilization?

2. If yes, do you cap the bid item 
for Mobilization so that bidders 
do not exceed a fixed amount of 

percentage of the Contract Price? 

City of Long 
Beach

Yes, we use mobilization as a bid item on 
some projects.

We have in the past limited mobilization in 
the bid specifications to no more than 5%, 
but generally the amount is not restricted.

City of Los 
Angeles

Yes, usually, but not always, mobilization is 
a bid item.

When mobilization is a bid item, we will 
include a note stating that if the amount 
is greater than the specified amount in 
the specifications, it will be paid at the 
completion of the project.  The stated 
amount is not a preset percentage but 
what is deemed reasonable by the Project 
Manager.  Examples of their specifications 
were provided.

City of 
Oakland

A mobilization bid item is included on some 
projects where needed.  It is decided by 
the Project Manager on a project by project 
basis.

A cap amount/percentage is determined by 
the Project Manager.  On a recent bridge 
and street project, mobilization was capped 
at 6%.

City of 
Sacramento- 

DOT

Not on their projects.  For large projects 
within Caltrans right-of-way that are funded 
by the City, a mobilization bid item had been 
included.

Have a cap of 10%. 

City of San 
Francisco

Yes, we use mobilization as a bid item on 
projects.

Mobilization is generally restricted to 5% 
of the total amount of the unit bid items 
(excluding allowances and alternates). 

City of San 
Jose Yes, for civil-type projects.

For building types mobilization is typically a 
lump sum unit with a cap of 3-5% of base 
bid amount. 
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G. CONSULTANT RATE REDUCTIONS

Recently, all Departments within the City 
of Los Angeles received instructions to 
attempt to obtain 10% rate reductions in 
consultant contracts.  In kicking off this 
process the Bureau of Engineering, wanted 
to check to see if other cities had undertaken 
similar programs (the City of Long Beach 
was known to have implemented such a 
program) and if so, how it has generally 
been implemented.  For example, what 
rate reduction was sought, were legally 
binding agreements established or was 
it voluntary.  They asked how lump sum 
tasks or contracts were handled that were 
already underway.  Were the discounts only 
on remaining work?  Also, they wanted to 
know if non-conforming contracts were 
terminated or discontinued.

As mentioned above, last year the City 
of Long Beach sent out a letter (example 
posted on line) requesting a 5% reduction 
on all consultant contracts held by the 
City.  The reductions were to be reflected 
on future billings.  The letter was to 
be signed and returned acknowledging 
their concurrence with this request.  This 
reduction applied to future progress billings 
for lump sum work as well as those billed 
on a time and material (hourly) basis.

The City of Sacramento Department of 
Transportation has not sought such a 
rate reduction on existing contracts nor 
do they foresee doing so in the near 
future.  For new contracts, Department of 
Transportation is negotiating for the lowest 
rates, cost and best value.

The City of Oakland is also seeking 
10% voluntary reduction from all of their 
vendors, in general.  A letter from the City 
Administrator requesting the reduction 

was sent to all the vendors and some did 
provide a discount to the billings.

The City of San Diego contemplated a 
similar strategy to that of Los Angeles’ during 
their last budget reduction cycle targeting 
vendors and contractors. However, they 
have not initiated this process.

The City of San Francisco is not attempting 
to seek a rate reduction but instead is 
freezing consultant rates by legislating that 
the COLA for the FY 2010/11 and 2011/12 
be a zero percent increase.

The City of San Jose Public Works is 
analyzing their active consultant agreements 
to determine which contracts/agreements 
have the potential for downward negotiation.  
The criteria they are applying to narrow the 
field is whether the contract/agreement will 
expire soon or whether they are 85% or 
more expended, both of which would be 
excluded.  Also, they will probably exclude 
lump sum contracts, for which price already 
was an awarding factor.

H. POSTING OF PREVAILING WAGE 
RATES IN BID SPECIFICATIONS

Section 1773.2 of the State Labor Code 
requires that a call for bids include a listing 
of the general required wage rates by 
classification or that a copy of said listings 
be available for review at its principle office 
and be posted at the jobsite.  However, 
the posting of Prevailing Wage Rates  
online is now common place. Noting this,  
the City of Long Beach asked the  
following questions:

Does your Agency include the 1. 
wage rates in the bid specifications 
or just reference the appropriate 
website for wage information?
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Do you just maintain a copy in 2. 
the office?

Do you still require jobsite post-3. 
ing of wage rates?

The City of Los Angeles includes instructions 
to bidders in the Bid Package (Boiler 
Plate) regarding wage rates; however, 
the actual wage rates are not listed in 
the specifications.  The Bid Package 
instructions state that the wage rates 
are kept on file in the City’s Bureau of 
Contract Administration, Office of Contract 
Compliance. Contractors are required 
to post a copy of the General Prevailing 
Wage Rates at the jobsite.  The Bureau of 
Contract Administration also has a link to 
the wage rates on their website.

The City of Sacramento Department 
of Transportation stated that for locally 
funded projects, the Notice to Bidders 
references general wage rates of the State 
Labor Code and advises the contractor that 
the latest wage rates are available at the 
City Clerk’s office.  For projects involving 
Federal or Sacramento Housing and 
Redevelopment Agency (SHRA) CDBG 
funds, the general wage rates are included 
in the contract bid specifications.

The City of Sacramento Department 
of Utilities does not include wage rates 
in their specifications.  The Notice to 
Contractors refers bidders to the City 
Clerk’s office for hard copies, but mostly 
they refer bidders to the DIR website. As 
part of Labor Compliance, the contractor/
employers are required to have DIR 
postings made available to employees 
both at home office and the work site and 
to make sure all employees are made 

aware of the posting locations.  Some 
contractor/employers are required to post 
in both English and Spanish.

The City of San Diego provided a portion 
of their specification which refers the 
contractor to the State website and requires 
posting of the rates at the jobsite.

The City of San Francisco Bureau of 
Engineering,  references the State and 
Federal wage rates in their specifications 
and provides a digital copy of the Federal 
wage rates on CD copies of the bid 
documents.  They also provide a hard 
copy of the Federal wage rates with the 
final contract.  Their specifications also 
reference the Federal website for Federal 
contracts and the San Francisco website 
for the San Francisco living wage rates 
which are 2.5% to 3% above the Federal 
minimum wage rate.  Hard copies are both 
in the office and at the jobsite since they 
are included in the contracts and contracts 
are kept in both locations.

The City of San Jose’s bid specifications 
does not include the DIR Wage Index.  
It states that the Index is available in 
the City’s Office of Equality Assurance 
(OEA).  The City does not allow certain 
classifications to be used on public works 
construction projects which they identify 
by including a cover sheet to the Wage 
Index.  Hard copies of all wage indexes 
are maintained in OEA.  Additionally, the 
awarded prime contractor receives a letter 
from OEA with the appropriate wage index 
and predetermined wage increases, labor 
compliance forms and instructions.  The City 
also requires the prime contractor to sign a 
certification of posting and distribution. 
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A. PERFORMANCE BENCHMARKING

Performance Benchmarking for the Update 
2010 Study involved analysis of 751 
projects in the projects database.  In prior 
Study years, project costs data were 
only collected and analyzed for projects 
delivered using the traditional design-bid-
build method.  For the Update 2010 Study, 
the Agencies decided to collect costs 
data for projects delivered via alternative 
methods and analyze them at a later date 
when sufficient numbers of projects are 
collected to facilitate meaningful analyses.  
Projects funded by the American Recovery 
and Reinvestment Act (ARRA) of 2009 
are not yet included in the Update 2010 
database because those projects were still 
on-going at the time of compiling project 
costs data for the Update 2010 Study.

The resu l ts  o f  the  per fo rmance 
benchmarking evaluation show that in 
almost all cases project delivery costs 
expressed as a percentage of TCC are 
higher for projects with lower TCCs.  This 
clearly indicates that an economy of scale 
exists in the delivery of capital projects.  
Project delivery percentages (arithmetic 
averages) for the Update 2010 Study 
varied between the following values for the 
full range and the smaller project subset of 
TCC respectively:

Type
Project 
Delivery 

Percentages
Municipal Projects 35% - 38%

Parks Projects 41% - 43%
Pipes Projects 35% - 38%

Streets Projects 45% - 48%

Table 6-1
Update 2010 Project  

Delivery Percentages

Although the results of the performance 
analyses are based on historical data 
provided by the participating Agencies, 
there are several factors that affect project 
delivery and are not captured in the 
performance model.  These external 
factors include personnel turnover in the 
Agencies, competitive bids etc. Since such 
factors are not captured in the performance 
model, the reader is cautioned that the 
improved results of the regression analyses 
only be used as a reference and not for 
prediction of performance. In addition, in 
light of the current low-bid environment, it 
is recommended that the reader use best 
judgment in the context of the current 
economic crisis while using the Study 
results for planning and budgeting.
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Increasing the size of the project database is 
a major challenge posed to the Study.  This 
is primarily because of the 5-year rolling 
window criterion for project completion 
dates; even as new projects are added, 
old projects are excluded from analyses 
by the window of time.  

The Agencies acknowledged that the 
benefits of projects delivered via alternative 
delivery techniques need to be quantified 
by including them for analysis in the project 
database.  However, due to the significant 
difference in delivery mechanisms, 
those projects will have to be analyzed 
separately from the rest of the projects in 
the database.

The Agencies recognize the need to 
evaluate the impacts of low construction 
bids on project delivery percentages.  It is 
very likely that project delivery percentages 
might increase due to the reduced 
construction bids prevalent in the current 
economy.  However, using such delivery 
percentages for budgeting a program of 
projects in the future may be misleading as 
construction costs are bound to increase 
with a reversal in the economy.

B. BEST MANAGEMENT PRACTICES

The Agencies have continued to fully 
implement selected BMPs.  As of Update 
2010, and with the addition of new BMPs, 
the Agencies have fully implemented about 
68 percent of the adopted BMPs.  Several 
BMPs have been partially implemented 
with the goal of complete implementation 
in the near-future.  Each Agency outlined 
their plan for fully implementing their 
adopted BMPs.  

In Update 2010, the Project Team added 
three new BMPs.  These new BMPs along 
with the existing BMPs are believed to 
directly influence cost, schedule, quality, 
communication, environment or customer 
service aspects of design or construction 
management and, ultimately, project 
delivery efficiency.  

While an exact measurement of each 
BMP’s value to each Agency may not 
be achievable, the Agencies felt the 
need to document what they believe the 
perceived value was to them.  This was 
accomplished by assigning a “perceived 
value” to the adopted BMPs from the 
following categories: 

Cost• 

Schedule• 

Quality• 

Communication• 

Environment• 

Customer Service• 

Upon reviewing the assigned perceived 
values to the BMPs, it was observed that 
the majority of the BMPs were assigned 
a perceived value of either “cost” or 
“schedule” followed by “quality”.  This 
indicates that majority of the Agencies 
found these “perceived values” as most 
applicable to the adopted BMPs. 
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C. ONLINE DISCUSSION FORUM

In Update 2010, the Online Discussion 
Forum continues to be an important 
feature for Study participants, with active 
exchanges occurring frequently and 
important issues being addressed with 
changes to policy, approach, or BMP 
implementation.  Participants continue 
sharing information through the Online 
Discussion Forum and during the quarterly 
meetings.  The interesting outcomes of 
these discussions are presented 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 2011

Over the course of Update 2010, the Project 
Team identified a number of activities to 
consider including next year in Update 
2011.  These activities include:

Reducing the number of annual • 
meetings from four to two to save 
staff time and travel costs in light 
of the challenging economic situ-
ation.  The Agencies would hold 
two abbreviated conference calls 
to continue their round-table dis-
cussion on current topics in lieu 
of the two eliminated meetings.

Collecting data on projects de-• 
livered via alternative delivery 
techniques.  It is expected that a 
sufficient number of projects will 
be available to facilitate mean-
ingful analyses. 

Developing project delivery • 
percentages (arithmetic aver-
ages only) for projects having  
a TCC ranging from $100,000  
to $500,000.

Exploring the impacts of reduced • 
construction bids on project  
delivery costs.

Adding projects del ivered  • 
by ARRA funds to the proj-
ects database for inclusion in  
the analysis.

Developing new BMPs and • 
tracking the implementation of 
adopted BMPs

Continuing discussion on current • 
topics via the round-table discus-
sion forum.

Continuing meaningful exchanges • 
on the Online Discussion Forum 
via a new SharePoint website. 
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California Multi-Agency Benchmarking Study Update 2010 Performance Questionnaire

Agency: Project Name:

Project type: LEED Green Building

New/Rehab Index:

Alternative Project Delivery:

Description:

Comments:

Planning Design Construction 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
ENGINEER’S ESTIMATE

COST OF CHANGE ORDERS 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 15 - 19)

Project Financial 
Elements Closed and 
Complete
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REGRESSION ANALYSIS RESULTS

The results of the regression analysis 
performed using the performance model are 
presented in the following paragraphs.

REGRESSION DEFINITIONS

Prior to discussing the analysis results 
for Update 2010, a brief overview of the 
relevant statistical terminology and their 
definitions is provided.

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

The regression trendline can be used as 
a starting point for evaluating the budget 
for a suite of projects.  Caution and use 
of professional judgment is required if 
using the regression trendline to budget 
an individual project.

Confidence Interval

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.

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 whether the data set could be 
used to forecast 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 selected.  Thus, 
any result where p ≤ 0.10 is considered 
statistically significant.  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.
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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.

The results of the regression analyses are 
discussed in the remainder of this section.  
The results of the regression analyses are 
summarized in Table B-1 and Table B-2.  
Table B-1 summarizes the performance 
model results for the full range of TCC 
while Table B-2 summarizes the results 
for the smaller project subset of TCC.  
These tables also summarize the design, 
construction management, and project 
delivery costs expressed as a percentage 
of the TCC and the R2 and the p-values for 
the different project types.  

It is important to note that while the slopes 
of the linear regression models are an 
expression of the project delivery cost as 
a percentage of construction, the slopes 
are not equal to the average and median 
project delivery percentages shown in 
Table 3-5, Table 3-6 and Table 3-7.  This 
is due to the fact that the linear trendline 
is fit by the least squares method.  

This is better explained by the following 
example.  Consider 5 projects in the 
municipal category having the a1, a2, a3, 
a4, and a5 as their project delivery costs 

and b1, b2, b3, b4, and b5 as their TCC 
respectively.  The arithmetic average of 
the project delivery percentages would be 
represented as:

Project Delivery Percentage = 

b1   b2     b3     b4    b5( )a1 + a2  + a3 + a4 + a5

The project delivery percentages presented 
in Table 3-5, Table 3-6, and Table 3-7 are 
computed using the above formula which 
is the average of the individual project 
delivery percentages

In the regression analysis, the project 
delivery percentage is computed in a 
fashion that is more similar to the following 
formula which represents the average 
slope of the least squares fit. 

5

Project Delivery Percentage = 

b1 + b2 + b3 + b4 + b5( )a1 + a2  + a3 + a4 + a5

The plots depicting the regression 
relationships are shown in this section.  It 
should also be noted that while majority 
of projects are clustered near the origin 
of the graph, the slope of the trendline is 
predominantly governed by the data points 
scattered at relatively high TCC values.  
Since the slope of the trendline provides 
the design, construction management, or 
the project delivery costs as a percentage 
of the TCC for a group of projects, the 
results better reflect the properties of a 
program of projects rather than that of an 
individual project. Therefore, the reader 
must avoid budgeting individual projects 
based on these analyses.
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In most cases, the results reflect the 
Agencies’ experience with the delivery 
of capital projects that on a percentage 
basis projects with lower TCCs are more 
expensive to deliver than projects with 
higher TCCs.  Only four out of the 16 
categories have lower project delivery 
percentages for the smaller subset of 
projects than the full range of projects.  It 
is concluded that the model results are 
reasonable from a statistical perspective.

For projects belonging to the Pipes 
category, there is a significant increase 
(approximately eight percent) in the project 
delivery percentages for projects evaluated 
in the smaller project subset of TCC.  
Similarly, project delivery percentages for 
projects belonging to the Streets category 
exhibit a six percent increase.  Projects 
under the Municipal category exhibit a 
minor increase while projects under the 
Parks category show no change in their 
project delivery percentages for projects 
evaluated in the smaller project subset of 
TCC.  Comparing the results summarized 
in Table B-1 and Table B-2 shows that 
an economy of scale exists in delivering 
projects with a higher TCC versus those 
with a lower TCC.

In addition, it should be noted that although 
the R2 and p-values are higher than in 
previous Study phases, the reader is 
cautioned that this table only be used 
as a reference and not for prediction of 
performance.  Readers are urged to review 
the curves in this section in conjunction 
with using this table.
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The elimination of auto-correlation in 
Update 2008 and the use of the linear 
trendline to describe the relationship 
between project delivery costs and the 
TCC have significantly improved the R2 
values in the past three years as compared 
to the Study years prior to 2008.  

For projects evaluated under the full range of 
TCC, Pipes and Municipal Facilities projects 
exhibit higher R2 values as compared to 
Streets and Parks projects for the project 
delivery versus TCC regressions.  This 
may be attributed to better definition of 
Pipes and Municipal Facilities projects 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.

It is observed that the R2 values are lower for 
projects falling in the smaller project subset 
of TCC than for projects falling under the full 
range of TCC.  This is explained due to the 
fact that there is greater scatter amongst 
the project data points evaluated under a 
smaller range of TCC than the full range of 
TCC.  Project classifications with very few 
data points typically exhibit low R2 values 
(less than 0.5).
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