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CHAPTER” Executive

Summary
A. INTRODUCTION

During these highly challenging economic
times, the California Multi-Agency CIP
Benchmarking Study (Study) has continued
its unparalleled effort to share the collective
Capital Improvement Projectimplementation
experiences of seven out of the eight largest
cities in California for the eighth 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 obtained a better
understanding of the changing capital
project delivery process.

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 sharing of best ideas amongst the
Study participants has benefitted the
agencies and owners who can turn to one
another to gather insight on how to address
challenges that might be new to them, but
which others have already faced.

In this eighth year of the Study, the Update
2009 participants have continued to pursue
on-going endeavors, as well as taken on
new ones:

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

* Improved online discussion
forum for efficient information
sharing;

* Continued improvement to the
modeling methodology of the
performance models;

» Continue to improve the quality
of the performance data and the
functionality of the database;

 Track the adoption of BMPs; and

* Create new BMPs targeted to
common issues.
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Performance benchmarking involves
collecting documented project costs and
creating data models of the component
costs of project delivery versus the total
construction cost. Project delivery costs
are defined as the sum of all agency and
consultant costs associated with project
planning, design, bid, award, construction
management, and closeout activities. The
Update 2009 performance curves have
been developed from data on projects
completed on or after January 1, 2004.

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 729
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. 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.
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This is animproved 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, non-representative
and projects with total construction cost
(TCC) less than $100K have decreased in
number. In addition, only 14 projects have
been excluded as outliers in the Update
2009 Study as compared to the elimination
of 147 projects in Update 2007 and 113
projects in Update 2006.
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Performance Model Selection

During Update 2008, a significant amount
of time and effort was expended on
improving the accuracy of the performance
model. A linear trendline was selected to
replace the logarithmic relation between
the project delivery costs and the TCC.
These efforts yielded positive results by
eliminating auto-correlation in the modeling
methodology and by producing significant
improvements in the performance model
results yielding R? values of significantly
higher magnitudes.

Although the participating agencies
acknowledged the merits of a refined
performance model using a linear
trend line, it does not completely reflect
the agencies’ observations that on a
percentage basis, projects with lower
TCCs are more expensive to deliver
than projects with higher TCCs. At the
request of the participating agencies,
during Update 2009 the Study Team
evaluated five types of curves (logarithmic,
exponential, polynomial, power, and linear)
to determine the best-fit curve for the
regression model.

Logarithmic and exponential curves
resulted in poor R? values and generally
fit poorly to the data points. Although
polynomial curves exhibited good R?
values, they did not model real world
results. Power curves generated good R?
values and represented a good fit for the
project data. In all the cases, the resulting
power curves were almost linear in nature.
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However, the associated expression used
to calculate the project delivery percentage
was mathematically complex. Linear
trendlines generated good R? values and
represented a good fit for the project data.
In addition, the associated expression used
to calculate the project delivery percentage
was a simple mathematical relationship.

The findings of the best-fit analysis were
reviewed by a statistics expert before being
presented to the participating agencies
during a quarterly meeting. The participating
agencies agreed with the results of the
analysis and approved the use of the
linear trendline as the best-fit curve for
the project data points, particularly with
the enhancements made to the modeling
methodology.

Modeling Methodology

To explore the agencies’ observations that
on a percentage basis, projects with lower
TCCs are more expensive to deliver than
projects with higher TCCs, the Study Team
conducted additional investigations. The
objective was to identify a subset of project
size (in terms of TCC) that represented
what was generally considered as the
smaller projects. A statistical analysis of the
distribution of the projects in the database
revealed that generally 80 percent of the
projects lay between a TCC ranging from
$100,000 to $2 Million. Regressions were
then undertaken to determine if delivery
costs for this subset behaved in a different
fashion than for the full range of projects.
The statistical tests generally produced
favorable results and it was concluded that
this subset of projects were representative
of the characteristics of smaller projects.



Therefore, it was decided to analyze the
projects data in the following two ranges:

1.Full range of TCC

2.Smaller project subset of TCC
(first 80 percent of the project
distribution)

Preliminary results of such an evaluation
using the Update 2008 projects database
were presented to the agencies during a
quarterly meeting. The results conformed
to the agencies’ practical experiences. After
reviewing the results, the agencies directed
the Study Team to analyze the Update 2009
projects data in the two ranges discussed
above. The characteristics of the data
in the performance model database are
presented in the following paragraphs.

Chapter

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.

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.

Table 1-2
Project Delivery Costs by Project Completion Year
(As % of Total Construction Cost)

Project Design Cost Construction Total Project
. Management Delivery Cost |[Median TCC ($M)
0,
Completion Date| (% of TCC) Cost (% of TCC)| (% of TCC)
2004 27% 18% 46% $0.57
2005 23% 17% 40% $0.66
2006 20% 17% 37% $0.86
2007 23% 17% 40% $0.70
2008 23% 17% 40% $0.72
Average 23% 17% 40% $0.65

Notes:

' 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.
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As indicated in Table 1-2, project size
(measured as median TCC), increased
significantly between 2004 and 2006 with
an increase of approximately 51 percent.
Project size declined approximately 16
percent between 2006 and 2008. The
average TCC also declined steadily
between 2006 and 2008. Similarly, project
delivery costs measured as a percentage
of the TCC declined significantly between
2004 and 2006. The project delivery
percentages have remained stable during
2007 and 2008 having increased slightly
from 2006.

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.

Table 1-3
Project Delivery Costs by Project Type (% of TCC) (Full Range of TCC))
=0 3 o=

o "
o 2 S ~'o 9 sg 3 &
- @ S 2 o & 2485 23

e 4 =] - —_c 3 o
& g 38 E8 | 257 | @¢
® 5 2. = a =+ > o
2 S £ S& 2=
Municipal Facilities 21% 16% 36% 3.08 116
Parks 23% 16% 39% 0.34 83
Pipe Systems 20% 17% 36% 0.71 267
Streets 27% 19% 46% 0.54 263
Average 23% 17% 40% 0.65 729

Notes:

' 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.
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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 = 267) in the Update 2009
database. The Streets category also has a
similar number of projects in the database
(n=263). 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

Chapter

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 project subset of TCC. 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.

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

o
Qg: 9 § O 9 § =
(w] =] —~ @ 0> a O C
. ; g2 | & | &25 | =3

- - — =] s,
ype @ 35 £§ 26 o @ 8
o3 < EsQ S0
2 S E S & 2=
Municipal Facilities 22% 16% 39% 3.08 93
Parks 24% 17% 41% 0.34 66
Pipe Systems 21% 18% 39% 0.71 214
Streets 29% 20% 49% 0.54 208
Average 25% 18% 43% 0.65 581

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.
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Consultant Usage Analysis

Project delivery 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 82 percent of
the construction management efforts are
completed in-house by the participating
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.
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Regression Analysis Results

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 for
modeling project costs relationships, and
using the upper and lower bounds of a 90
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. During Update
2009, the modeling methodology was
further refined by analyzing the data in two
ranges of TCC.

Given all these improvements to the
analysis of the data, the reader is advised
that direct comparison of data between
Update 2009 and previous years may be
more difficult due to these improvements.
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The results of the regression analyses are
discussed in the remainder of this section.
The results of the regression analyses are
summarized in Table 1-6 and Table 1-7.
Table 1-6 summarizes the performance
model results for the full range of TCC
while Table 1-7 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 R? and the p-values for
the different project types.

The plots depicting the regression
relationships are shown in Appendix B.
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.

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.
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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.
The project delivery percentages in
Table 1-2 represent arithmetic averages of
the individual projects and do not represent
the results for the regression analysis.

In addition, it should be noted that although
the R? 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 future prediction
of future performance. Readers are urged
to review the curves in Appendix B in
conjunction with using this table.

C. BEST MANAGEMENT PRACTICES

At the start of the Study, the agencies
examined over 100 practices used in
project delivery. Included in the Study are
those practices that the study participants
did not already commonly use, but believed
should be implemented as BMPs. New
BMPs are also added annually, 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 new learnings by the
participants. Agency implementation of
these selected practices has been and will
continue to be tracked during the Study.
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In Update 2009, the Project Team added
one new BMP under a new category called
Sustainable Development to the BMP
Implementation tracking list. This BMP was
developed to address the growing need to
incorporate environmental sustainability
in engineering design and construction
practices. The agencies felt that this
new category should be added to Best
Management Practices. The BMP was
worded as:

» 7.a.2009 - To quantify the envi-
ronmental benefits of the project
at the time of award.

This BMP is believed to influence the
cost of either design or construction
management and, ultimately, project
delivery efficiency. This BMP also has
an intangible benefit through its positive
long range effect on our environment.

D. ONLINE DISCUSSION FORUM

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

* Infrastructure and Fixed Assest
Capitalization Policies

* Permeable and
Pervious Pavements

» Separate Section for Estimating
and Scheduling

» Resource Level Scheduling

Chapter

* Qualification Based Con-
sultant Selection (QBCS)
Policy/Procedure

* Materials Testing Laboratory
Services

* Project Labor Agreement
» Covered Pedestrian Walkways
+ Job Order Contracting

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

E. CONCLUSIONS

I. Performance Benchmarking

This year’s Study focused on refining the
modeling methodology used to develop
relationships between the different
components that constitute project delivery
costs and the TCC. Statistical studies to
determine the best-fit curve for the projects
in the database revealed that the linear
trendline was the best-fit curve amongst
the five types of curves (logarithmic,
exponential, polynomial, power, and linear)
selected for evaluation. Improvements to
the model also resulted in good R? and
p-values indicating good relationships
between the project delivery components
and the TCC.
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In order to incorporate the agencies’
observations that on a percentage basis,
projects with lower TCCs are more
expensive to deliver than projects with
higher TCCs, the Study Team conducted
investigations with an objective to identify
a subset of project size (in terms of TCC)
that represented what was generally
considered as the smaller projects.
Regressions and statistical tests for
the smaller projects revealed that the
delivery costs for the smaller projects were
higher than for the full range of projects.
Therefore, in Update 2009, project data
was analyzed in two ranges of TCC. The
results of this analysis conformed to the
agencies’ practical experiences.

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. The reader is cautioned that
the improved results of the regression
analyses only be used as a reference and
not for prediction of future performance.

Page 14

Due to the current economic conditions,
agencies are receiving bids that are
significantly lower than the engineer’s
estimates. Therefore, it should be noted
that project data collected over the next
few Study cycles may exhibit higher project
delivery costs as a percentage of the TCC
as a result of the low construction bids
due to the current economic crisis. It is
recommended that the reader use best
judgment while using the Study results for
planning and budgeting.

Project delivery percentages (arithmetic
averages) for the Update 2009 Study
varied between the following values for the
full range and the smaller project subset of
TCC respectively:

Municipal Projects: 36% - 39%
Parks Projects: 39% - 41%
Pipes Projects: 36% - 39%
Streets Projects: 46% - 49%



Il. Best Management Practices

The agencies have continued to fully
implement selected BMPs. Given the
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 tracking BMPs that have
been implemented and which continue
to provide efficiencies in project delivery
processes for participating departments.
As of Update 2009, the agencies have
fully implemented about 72 percent of all
BMPs. Many more have been partially
implemented with the goal of complete
implementation over the next two years.
In Update 2009, the Project Team added
one new BMP under a new category called
Sustainable Development to the BMP
Implementation tracking list. This BMP was
developed to address the growing need to
incorporate environmental sustainability
in engineering design and construction
practices. This BMP also has an intangible
benefit through its positive long range effect
on our environment. BMPs in the other
areas will be discussed and developed
during future Study phases.

As the BMPs are implemented, participating
agencies should begin to realize project
delivery efficiencies including but not
limited to reduction in delivery times,
reduced change orders, and overall project
cost reductions.

Chapter

In Update 2009, the Agencies transitioned
from using emails to an online portal
for collaboration on project delivery
issues. There are several benefits of this
transition one of which is the ability to
archive all topics of discussion in a single
location which is easily accessible. The
use of the online portal also ensures that
communication is not lost when a member
leaves the Project Team.

The Online Discussion Forum continues
to be an increasingly important feature for
Study participants, with active exchanges
occurring frequently and important issues
addressed with changes to policy, approach,
or BMP implementation. Participants will
continue sharing information through
the Online Discussion Forum and during
the quarterly meetings, and presenting
the more interesting results to the public
through the Study reports. The continued
sharing of challenges and solutions through
the Online Discussion Forum remains a
remarkable advantage to all participants.
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California Multi-Agency CIP Benchmarking Study
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Introduction

During these highly challenging economic
times, the California Multi-Agency
CIP Benchmarking Study (Study) has
continued its unparalleled effort to share
the collective Capital Improvement Project
implementation experiences of seven out
of the eight largest cities in California for
the eighth 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 obtained a better understanding
of the changing capital project delivery
process.

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 sharing of best ideas amongst the
Study participants have benefitted the
agencies and owners can turn to one
another to gather insight on how to address
challenges that might be new to them, but
which others have already faced.

In this eighth year of the Study, the Update
2009 participants have continued to pursue
on-going endeavors, as well as taken on
new ones:

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

* Improved online discussion
forum for efficient information
sharing;

* Continued improvement to the
modeling methodology of the
performance models;

» Continue to improve the quality
of the performance data and the
functionality of the database;

» Track the adoption of BMPs;
and

» Create new BMPs targeted to
common issues.
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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 eight 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
Engineering and Construction

Page 18

 City of Sacramento, Department
of General Services, Depart-
ment of Transportation, and
Department of Utilities

« City of San Diego, Engi-
neering 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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Table 2-1
Agencies’ Overall Information
A Government
Information Population?| (sq. Website
. Form
mi.)
Council-
Long Beach 492,682 50 |http://www.longbeach.gov Manager-
Charter?
Los Angeles 4,065,585 469 http://eng.lacity.org Mayor-Council
Oakland 425068 | 66 | www.oaklandnetcom | Mavor-counci-
Administrator
Sacramento
Dept. of General _
Services 481,097 99 ’ fhttp://wwwt. I\(jouncn-
Dept. of Transportation cityofsacramento.org anager
Dept. of Utilities
San Diego 1,353,993 342 | http://www.sandiego.gov | Mayor-Council
Mayor-
San Francisco 845,559 47 http://www.sfdpw.com Boarq of
Supervisors
(11 members)
San Jose 1,006,892 | 178 | http://www.sanjoseca.gov MaK/Ior-Councn-
anager
Notes:

! Mayor has veto power.

2 Source: California Department of Finance Population Estimates for Cities, Counties, and the State.

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 City of San Jose continues to

The agencies have expressed the benefits

they experience in a variety of ways:

benefit by having ready access to
the performance data and BMPs
of the largest cities in California.
This has assisted their decision-
making process regarding policy
and procedural improvements,
especially with regard to newer
topics that impact capital project
delivery such as LEED [Leader-
ship in Energy and Environmental
Design] and "green building” initia-
tives and alternative contracting
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methods (e.g., design-build). San
Jose also offers: “What is great is
that we learn new things at every
meeting that lead to ways we can
challenge ourselves to improve
our processes and procedures.
The online forum has also proved
to be a very valuable tool between
meetings and has generated
some very informative discussions
on a broad range of topics.”

“The City and County of San
Francisco uses the Benchmarking
Study in working with other City
agencies using our services. De-
sign costs initially quoted by out-
side consultants may not reflect
the final design costs associated
with occupied facilities, seismic
retrofits, and rehabilitation (espe-
cially involving corrosion, dry rot
and hazardous material abate-
ment). Presenting seven 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 vola-
tile over the past 5 years. Since
the mortgage lending and auto
company economic crisis, the bid-
ding environment has been even
more unpredictable. Having the
larger sample size of information
afforded by the Benchmarking
Study is essential to forecasting
pricing trends with any degree of
certainty. The online forum has
helped us provide elected officials
accurate information quickly re-
garding other cities’ practices on
accepting streets and structures
for maintenance, and how main-
tenance 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 con-
tinue to receive from participation
in the benchmarking group, there
was one very notable additional
benefit this study year in that it
was very helpful in dealing with
the challenges resulting from the
sharp downturn in the economy.
We found that many of the agen-
cies were experiencing some-
what similar challenges, but were
dealing with them in slightly dif-
ferent ways. For instance, many
agencies had either implement-
ed furloughs, or were planning
to in the near future. It was very
helpful to hear how the agencies
were handling tasks such as
construction management and
inspection within their furlough
programs. Responses ranged
from declaring the furlough days
non-working days to staggering
staff furlough days so that con-
struction projects would stay on
the original schedule.”

The City of Long Beach offers
this comment: “In an unprec-
edented period of budget reduc-
tions, cost reallocations, chang-
ing bid environment, increasing
public awareness and scrutiny,
and the ever growing green
movement, having the abil-
ity to compare notes on project
delivery with other agencies in
California has moved from being
a luxury to a necessity. When
every dollar spent on delivering a
project needs to be justified and



accounted for, it becomes ex-
tremely important for cities to be
able share project delivery suc-
cesses and failures in a coopera-
tive unthreatening environment.
By doing so, the successes can
be rapidly duplicated statewide,
and hopefully, future failures
avoided, thus saving time and
money if each agency were to
have to discover these project
delivery methods on their own.
Participation in the statewide
benchmarking process has al-
lowed the City of Long Beach to
share and acquire such knowl-
edge allowing the City to meet
head on the current challenges
of project delivery.”

According to the City of Sacramen-
to, “the benefits of our continued
participation in the Study have
increased geometrically each year
we have participated. Our data col-
lection and tracking have evolved
to mirror the Study format, making
it much easier for us to directly cor-
relate the results of our work and
effort with that of our industry peers.
As we continue to implement new
BMPs each year, our project man-
agement and delivery standards
have improved greatly over where
we were just a few years ago. We
have also found that the online
discussion forum is an invaluable
resource when we are research-
ing a new policy or practice, as
all of the participating agencies
are very generous in sharing their
own knowledge, standards, and
practices.”

* The City of San Diego “finds

the Study extremely useful in
validating our Engineering De-
partment’s performance and in
setting benchmarks and goals,
especially after our implemen-
tation of our Business Process
Reengineering. Participation in
the quarterly meetings allows us
to share information on new pro-
cesses that we or the other agen-
cies are implementing, and we
always get new or better ideas to
improve our project delivery. The
discussion forum is a great way
to keep the momentum between
meetings and to share detail in-
formation on processes.”

According to the City of Oakland
“the Study has been an invalu-
able resource to help the City of
Oakland deliver its CIP. It has
provided hard data from seven
out of the eight largest California
cities on the costs of planning,
designing and constructing proj-
ects ranging from small restroom
remodels to multimillion dollar
street, sewer and building proj-
ects. It also has allowed compari-
son of BMPs used by each City
to deliver projects; and provided
a mechanism to obtain instant
responses from each City to
questions about how to improve
their processes. The Study has
greatly improved Oakland’s
ability to deliver projects better,
cheaper and faster.”

Chapter
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C. STUDY FOCUS

Improving the accuracy and the functionality
of the performance models has been
a continuous goal of the Study. During
Update 2008, the regression models
were refined and the resultant R? values
(a measure of goodness-of-fit of the
trendline) typically increased tenfold.
Although these activities resulted in an
improved performance model and laid the
foundations for this year’s Study, the model
did not fully capture the Agencies’ practical
experiences in the delivery of capital
projects where it was generally observed
that smaller projects normally cost more to
deliver when the project delivery costs are
expressed as a percentage of the TCC.

Therefore, this year special attention was
given to refine the modeling methodology
to incorporate the Agencies’ experiences.
As part of the model refinements, statistical
evidence was used to reconfirm the
selection of a linear regression as the
best-fit curve for the project data points.
Using the linear model, it was possible
to determine the benefits of evaluating
the performance data considering two
ranges of construction costs. This analysis
revealed that an economy of scale exists
in the delivery of capital projects reflecting
the experiences of the Agencies. Details
regarding the changes to the regression
model are presented in Chapter 3
Performance Benchmarking.

In addition, the focus of the Quarterly
Meetings was adjusted to include a “Special
Topic” roundtable discussion forum. This
forum explored areas of potential positive
impact in relation to current events and
fiscal challenges. Topics were identified
prior to each meeting allowing time for
each agency to prepare and participate
meaningfully in the discussions.

Page 22

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
2009 the agencies made progress on
several goals:

1.Improve the modeling meth-
odology to incorporate prac-
tical project delivery consid-
erations. Improving the perfor-
mance models has been a con-
tinuous goal of the Study. This
year special attention was given
to refine the modeling method-
ology to reflect an economy of
scale in the delivery of capital
projects. The modeling meth-
odology was refined to evaluate
projects under two ranges of
construction costs. The results
from this evaluation provided
support to the Agencies’ experi-
ence that an economy of scale
exists in the delivery of capital
projects.

2.Conduct roundtable discus-
sions on Special Topics. This
year during each quarterly meet-
ing roundtable discussions were
held on current events. These
sessions included discussions
on innovative project delivery
issues, the preparedness of the
agencies to receive economic
stimulus funding and the chal-
lenges posed by the current
economic crisis towards efficient
project delivery, and quality as-
surance and quality control of
design and construction projects
in the current fiscal crisis.
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3.Track the adoption of BMPs.
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.

4.Create new BMPs targeted to
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 discus-
sion forum. One new BMP was
adopted by the Project Team for
implementation and added to the
BMP implementation list. This
BMP involved the estimation of
environmental benefits in concert
with the project award process.

5.Continue efficient informa-
tion sharing with one another
through the online discussion
forum. In Update 2009, the
Project Team utilized an online
portal for discussing issues
and challenges. The use of the
online portal allows for efficient
archiving of discussion topics
and ease of access. The Project
Team uses the discussion forum
to share information; survey cur-
rent processes and policies; and
collaborate on implementing new
processes and policies.
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CHAPTER - parformance

Benchmarking

Performance benchmarking involves A STUDY CRITERIA

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. As explained later in this Chapter
(see Section D and Section E), the
adoption of statistical techniques for model
selection and vast improvements in the
modeling methodology have significantly
improved the model results in Update 2009
as compared to the results obtained in
previous Study years.

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.

The following criteria applied to Update 2009
performance benchmarking analyses:

+ Total Construction Cost—TCC
is the sum of the awarded con-
struction contract, net change
orders, utility relocation, and
construction by agency forces.
TCC does not include land ac-
quisition, environmental moni-
toring and mitigation, design,
or construction management
costs. All projects included in
the analyses have a TCC ex-
ceeding $100,000. The partici-
pating agencies use fully-loaded
(direct and indirect) costs for
project delivery tasks. They
have also agreed that land
acquisition costs and environ-
mental impact mitigation costs
should be excluded from the
TCC calculation.

+ Completion Date — Projects
included in the Study analyses
were completed on or after Janu-
ary 1, 2004. Projects with earlier
completion dates were kept in
the database, but excluded from
the analyses.
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Outlier Elimination — Statistical
elimination was used to iden-
tify outliers in the performance
model. The total project delivery
percentage of each projectin the
database was evaluated against
all other projects in the same
classification. An outlier was
identified as a project whose total
project delivery percentage was
outside the range expressed by
the following equation:

y=m + 30, where;

m represents the mean of the
project delivery percentages
and o represents the standard
deviation of the project delivery
percentages for all projects in the
same classification.

It should be noted that this ap-
proach, which was first adopted
in Update 2008, allows for the in-
clusion of more data than in pre-
vious years where 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 will be
described in more detail in sub-
sequent subsections.

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

* Project Delivery Method — All

projects in this Study were de-
livered through the traditional de-
sign-bid-build method. Projects
delivered using other project de-
livery methods are not included
in this Study at this time.

Change Order Classification —To
support meaningful change order
analyses, the Project Team report-
ed change orders in accordance
with the following classifications:

1.Changed/Unforeseen
Conditions

2.Changes to Bid Documents
3.Client-Initiated Changes

Project Classifications — Sixteen
project classifications grouped
into four project types are used
in this Study. In Update 2008,
two new project classifications,
“Other Municipal Facilities” and
“Other Pipes” were added to the
Municipal and the Pipes proj-
ects categories respectively. No
projects were submitted by the
agencies for the “Other Pipes”
category in Update 2008. In
Update 2009, five projects were
submitted for the “Other Pipes”
category. These two classifica-
tions will include projects that
do not fall under the existing Mu-
nicipal and Pipes classifications
but are representative of the
Municipal and the Pipes catego-
ries. The agencies will continue
to collect data for these classifi-
cations 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,

+ Other Municipal Facilities'

Child Care Facilities, Gymnasiums

Streets

» Widening, New, and Grade Separation

» Bridges

» Reconstruction

» Bike Ways, Pedestrian Ways, and Streetscapes
+ Signals

Pipe Systems

» Gravity Systems
* Pressure Systems
* Pump Stations

» Other Pipes

Parks

* Playgrounds
» Sportfields
* Restrooms

Notes:

! 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.

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 2009 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. The presentations and the
subsequent discussions helped clarify
any inconsistencies in the data collection
methodologies of the agencies. Such
discussions ensure that inconsistencies
in the data collection and confirmation
process are identified and addressed. This
also ensures that input data is vetted before
projects are submitted for analysis.
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Table 3-2
Project Cost Categories

Category and Phase Description

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.
1) Design Costs: 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:

» 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

Planning

» 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

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

Category and Phase Description

* 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

Bid and Award

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:

2) Construction
Management Costs:

» 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

Construction  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

* Commission facilities and equipment

* Train maintenance and operation personnel

* Document and track warranty and guarantee information
Closeout Phase + Plan move-in

* File notices (occupancy, completion, etc.)

» Check and file as-built documents

* Monitor and control project costs

3) Total Project This is the total cost of del_lverlng a capital |mpr9vement project,
equal to the sum of the design cost and construction management

Delivery Costs: costs indicated above.
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Table 3-2
Project Cost Categories (cont’d)

Category and Phase

Description

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.

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
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for the current analysis contains 729
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 firstimplemented 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 animproved 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.

Chapter

Table 3-3 shows that as the rules for project
selection got refined, non-representative
projects and projects with TCC less than
$100K have gone down. In addition, only
14 projects have been excluded as outliers
in the Update 2009 Study as compared to
the elimination of 147 projects in Update
2007 and 113 projects in Update 2006.

Table 3-3
Growth of Database
Submitted Deleted Increase Excluded Net
s Projects
tudy c) Non- e) Project in
Phase'| (a) Total &?11(;32 (R)epre- (:’g;g |éo)mplejtion|(f) Outliers¥{Analyses
sentative? Date <2002 (h)= (d)-
(e)-(f)-(9)
| 237 25 44 168 168 0 0
| 285 0 35 250 250 0 0
]} 262 0 29 233 230 0 3
v 170 17 21 132 36 4 92
\) 182 0 3 179 19 3 157
VI 189 0 0 189 3 2 184
Vil 158 1 0 157 7 3 147
VI 151 2 0 149 2 146
Total 1,634 45 132 1,457 714 14 729
Notes:

! 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, and VII = 2008.
Projects that do not fit Study criteria for project classifications and minimum TCC of $100K were removed from

the database.

*Outliers are identified based on statistical analysis and visual elimination.

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 2009 analyses.

Inthe Study 2002report, itwas 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.

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.
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D. PERFORMANCE MODEL SELECTION

Prior to discussing the model selection
methodology for Update 2009, a brief
overview of the relevant statistical terminology
and their definitions is provided.

Regression Definitions

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 R? value is displayed. The R? value,
also called the coefficient of determination,
is a value between 1 and 0, with a value
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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 R? 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.

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 R?
value and p-value should be considered
separately. A high R? value does not mean
the result is statistically-significant, and
vice-versa.
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During Update 2008, a significant amount
of time and effort was expended on
improving the accuracy of the performance
model. A linear trendline was selected to
replace the logarithmic relation between
the project delivery costs and the TCC.
These efforts yielded positive results by
eliminating auto-correlation in the modeling
methodology and by producing significant
improvements in the performance model
results that yielded R? values of significantly
higher magnitudes.

Although the participating agencies
acknowledge the merits of a refined
performance model using a linear
trend line, it does not completely reflect
the agencies’ observations that on a
percentage basis, projects with lower
TCCs are more expensive to deliver
than projects with higher TCCs. At the
request of the participating agencies,
during Update 2009 the Study Team
evaluated five types of curves (logarithmic,
exponential, polynomial, power, and linear)
to determine the best-fit curve for the
regression model.

Logarithmic and exponential curves
resulted in poor R? values and generally
fit poorly to the data points. Although
polynomial curves exhibited good R?
values, they did not model real world
results. Power curves generated good R?
values and represented a good fit for the
project data. In all the cases, the resulting
power curves were almost linear in nature.
However, the associated expression used
to calculate the project delivery percentage
was mathematically complex. Linear

Page 34

trendlines generated good R? values and
represented a good fit for the project data.
In addition, the associated expression used
to calculate the project delivery percentage
was a simple mathematical relationship.

The findings of the best-fit analysis were
reviewed by a statistics expert before
being presented to the participating
agencies during a quarterly meeting.
The participating agencies agreed with
the results of the analysis and approved
the use of the linear trendline as the
best-fit curve for the project data points,
particularly with the enhancements made
to the modeling methodology discussed in
the next subsection.

E. MODELING METHODOLOGY

To explore the agencies’ observations that
on a percentage basis, projects with lower
TCCs are more expensive to deliver than
projects with higher TCCs, the Study Team
conducted additional investigations. The
objective was to identify a subset of project
size (in terms of TCC) that represented
what was generally considered as the
smaller projects. A statistical analysis of the
distribution of the projects in the database
revealed that generally 80 percent of the
projects lay between a TCC ranging from
$100,000 to $2 Million. Regressions were
then undertaken to determine if delivery
costs for this subset behaved in a different
fashion than for the full range of projects.
The statistical tests generally produced
favorable results and it was concluded that
this subset of projects were representative
of the characteristics of smaller projects.



Therefore, it was decided to analyze the
projects data in the following two ranges:

1.Full range of TCC

2.Smaller project subset of
TCC (first 80 percent of the
project distribution)

Preliminary results of such an evaluation
using the Update 2008 projects database
were presented to the agencies during a
quarterly meeting. The results conformed
to the agencies’ practical experiences. After
reviewing the results, the agencies directed
the Study Team to analyze the Update 2009
projects data in the two ranges discussed
above. The characteristics of the project
data in the performance database are
presented in the following subsection.

Chapter

. 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.

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

Count by Project Type Project Delivery Data
Project | m = — = =0 58 |ze
J (%)} > NP looSs [=q
Completion| 8 S =3 I I 85 |9 E oG | 38& % 9..§ o
Date = Q. o ® = 8 |®8 |5 |4 O~"oc |d<'®
g7 |°|© 28 |25(|8¢9|2R32 (89"
~— = ~ 0
Lo - 3 -
2004 24 56 | 37 | 27 | 144 | $2.99 | $0.57 | 27% 18% 46%
2005 27 70 | 80 | 18 | 195 | $1.74 | $0.66 | 23% 17% 40%
2006 35 53 1 63 | 9 | 160 | $2.68 | $0.86 | 20% 17% 37%
2007 16 50 | 45 | 14 | 125 | $2.58 | $0.70 | 23% 17% 40%
2008 14 34 | 42 | 15 | 105 | $2.36 | $0.72 | 23% 17% 40%
Total 116 | 263|267 | 83 | 729 | $2.21 | $0.65 | 23% 17% 40%
Notes:

! 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.
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As indicated in Table 3-5, project size
(measured as median TCC), increased
significantly between 2004 and 2006 with
an increase of approximately 51 percent.
Project size declined approximately 16
percent between 2006 and 2008. The
average TCC also declined steadily
between 2006 and 2008. Similarly, project
delivery costs measured as a percentage
of the TCC declined significantly between
2004 and 2006. The project delivery
percentages have remained stable during
2007 and 2008 having increased slightly
from 2006.

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.

Table 3-6
Project Delivery Costs by Project Type (% of TCC) (Full Range of TCC))
=0 3 o=
o T
o S S 5 oS 2 3 e
o - o s o 45 ‘o 3
Type & 8 | 89 | s:2 | 8%
> 3 Q = = = 2 6' —_
® 3 < E5T= =9
= (] Q = =
-~ 3 ‘2 = —
Municipal Facilities 21% 16% 36% 3.08 116
Parks 23% 16% 39% 0.34 83
Pipe Systems 20% 17% 36% 0.71 267
Streets 27% 19% 46% 0.54 263
Average 23% 17% 40% 0.65 729

Notes:

! 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.
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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 = 267) in the Update 2009
database. The Streets category also has a
similar number of projects in the database
(n=263). 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
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average project delivery cost of Streets
projects is probably due to increasing
costinfluences 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. 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.

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

o
ﬂg: 9 § O 9 % Iz
(w) 5 5 — ©® 0> a 0O C
. ; g2 | 3 | 825 | g3

— I~ — =] S
ype @ 36 £§ £6 o @ 8
3 < EsQ =0
2 S E S & 2=
Municipal Facilities 22% 16% 39% 3.08 93
Parks 24% 17% 41% 0.34 66
Pipe Systems 21% 18% 39% 0.71 214
Streets 29% 20% 49% 0.54 208
Average 25% 18% 43% 0.65 581

Notes:

! 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.
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Consultant Usage Analysis

Project delivery 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 82 percent of
the construction management efforts are
completed in-house by the participating
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.
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G. REGRESSION
ANALYSIS RESULTS

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 for
modeling project costs relationships, and
using the upper and lower bounds of a 90
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. During Update
2009, the modeling methodology was
further refined by analyzing the data in two
ranges of TCC.
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Given all these improvements to the
analysis of the data, the reader is advised
that direct comparison of data between
Update 2009 and previous years may be
more difficult due to these improvements.

The results of the regression analyses are
discussed in the remainder of this section.
The results of the regression analyses are
summarized in Table 3-9 and Table 3-10.
Table 3-9 summarizes the performance
model results for the full range of TCC
while Table 3-10 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 R? and the p-values for
the different project types.

The plots depicting the regression
relationships are shown in Appendix B.
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. For projects belonging to
the Pipes category, there is a significant
increase (approximately 16 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 12 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 3-9 and Table 3-10
shows that an economy of scale exists
in delivering projects with a higher TCC
versus those with a lower TCC.

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. The
project delivery percentages in the tables
represent arithmetic averages of the
individual projects and do not represent the
results for the regression analysis.

In addition, it should be noted that although
the R? 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 Appendix B 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
R? values as compared to the previous
Study years.

For projects evaluated under the full range of
TCC, Pipes and Municipal Facilities projects
exhibit higher R? 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 R? values.

It is observed that the R? 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 R? values
(less than 0.5).

Chapter

The results of statistical significance
tests also improved with the elimination
of auto-correlation during Update 2008.
Increasing the number of data points in
models with p-values above 0.10 should
improve (reduce) the p-values. For those
models with p-values above 0.10, the
model should not be used alone to forecast
delivery costs for individual projects.

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. In addition, the
agencies are also challenged to identify
as many completed projects as possible
that meet the rest of the Study criteria.
The Project Team will identify and
evaluate ways to address this issue as
the Study continues in future phases.
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Practices

At the start of the Study, the agencies
examined over 100 practices used in
project delivery. Included in the Study are
those practices that the study participants
did not already commonly use, 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. One new BMP was added to the
list this year which started a new category,
Sustainable Development. The BMPs
discussed in this chapter are believed
to influence the cost of either design or
construction management and, ultimately,
project delivery efficiency.

A. NEW BEST MANAGEMENT
PRACTICES

In Update 2009, the Project Team added
one new BMP and one new category to
the BMP implementation tracking list.
The BMP was developed to address
the growing field of sustainable design
and practices. The agencies felt that a
new category, Sustainable Development,
should be added to Best Management
Practices. The new BMP is:

CHAPTER " Best Management

* 7.2.2009 - To quantify the envi-
ronmental benefits of the project
at the time of award.

This BMPs is believed to influence the
cost of either design or construction
management and, ultimately, project
delivery efficiency. This BMP also has an
intangible benefit through its positive long
range effect on our environment.

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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C. PROGRESS ON BEST
MANAGEMENT PRACTICE
IMPLEMENTATION

In Update 2009, 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. Agencies continue to pursue full
implementation of BMPs although many
remain only partially implemented. Given
the 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

. City of Los Angeles

Chapter

their efforts on tracking BMPs that have
been implemented and which continue
to provide efficiencies in project delivery
processes for participating departments.
As of Update 2009, the agencies have
fully implemented about 72 percent of
all BMPs. 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
projectcompletion dates have been collected
on Performance Questionnaires.

BMPs targeted for future implementation
and progress on actual BMP
implementation since the Update 2008
are summarized below.

Implemented from
June 2008 to May 2009:

Targeted June 2009 Onward:

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

* 5.I.f2006 Implement a Work Breakdown
Structure (WBS) to measure progress on project
deliverables.

* 51ll.g 2006 Monitor “earned value”
versus budgeted and actual expenditures during
project delivery.

* 5.ILh 2007 Include a fixed ROW acquisi-
tion milestone schedule and obtain commit-
ments from participating City departments
(partially implemented).

Page 53



Annual Report Update 2009

City of Long Beach

Implemented from June
2008 to May 2009:

Targeted June 2009 Onward:

3.l.a. Develop and use a standardized Project De-
livery Manual (partially implemented).

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

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

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

6.g. Implement and use a consultant rating system
that identifies quality of consultant performance (In
Progress).

City of Oakland

Implemented from June
2008 to May 2009:

Targeted June 2009 Onward:

1.i. Show projects on a Geographical Information
System.

2.f. Define requirements for reliability, maintenance,
and operation prior to design initiation.

3.lll.a. Use a formal Quality Management System.
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Implemented from June
2008 to May 2009:

Targeted June 2009 Onward:

Department of
Transportation

4.V.c 2003
able online.

Make bid documents avail-

5.1.f Assign a client representative to
every project.

5.111.e.2006 Implement verification proce-
dures to ensure that PM training includes
agency policies, procedures, forms, and
standards of practice (scheduling, bud-
geting, claims avoidance, risk analysis,
etc.).

5.111Lh 2007 Include a fixed ROW ac-
quisition milestone schedule and obtain
commitments from participating City
departments.

Department of Utilities

2.p. 2008 Establish criteria for respon-
sible charge design approval such
that it occurs at the lowest appropriate
organizational level in order to expedite
design completion.

3.11.m.2008 Maintain and regularly
update electronic standard contract
specifications and related documents as
well as technical/special provisions.

4.ll.a. Include a formal dispute
Resolution Procedure in all contract
agreements.

5.1ll.e 2006 Implement a financial sys-
tem that tracks expenditures by category
to monitor project hard and soft costs
during project delivery.

6.c. Include a standard consultant
contract in the RFQ/RFP with an indem-
nification clause.

Department of Transportation

5.1k 2004 Institutionalize Project Manager performance and
accountability.
5.111.f 2006 Implement a Work Breakdown Structure (WBS) to

measure progress on project deliverables. (partially implemented)

5..g2006  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. (par-
tially implemented)

4.V.c 2003 Make bid documents available online. (partially
implemented)
5.1.k 2004 Institutionalize Project Manager performance

and accountability. (partially implemented)

5.1ILh Include a fixed ROW acquisition milestone schedule
and obtain commitments from participating City departments.
(partially implemented)

6.m. 2006 Implement as-needed, rotating, 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. (partially implemented)
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City of San Diego

Implemented from June
2008 to May 2009:

Targeted June 2009 Onward:

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

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

1.e. Resource load all CIP projects for design and
construction. (partially implemented)

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

2.b Provide a detailed clear, precise scope,
schedule, and budget to designers prior to design
start.

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

5.1.Lk 2004 Institutionalize Project Manager
performance and accountability. (partially imple-
mented)

5.11l.e 2006 Implement a financial system that tracks
expenditures by category to monitor project hard and
soft costs during project delivery

5.111.g 2006 Monitor “earned value” versus budgeted
and actual expenditures during project delivery. (par-
tially implemented)

Implemented from June
2008 to May 2009:

Targeted June 2009 Onward:

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

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

2.m. 2004 Require scope changes during design
to be accompanied by budget and schedule ap-
provals.

2.0. 2007 Establish criteria for obtaining indepen-
dent cost estimates which take in consideration both
project characteristics and volatility of the market.

5.1j 2003 Create in-house project management
team for small projects. (partially implemented)

5.1.k 2004 Institutionalize Project Manager perfor-
mance and accountability. (partially implemented)

1.e. Resource load all CIP projects for design and
construction (partially implemented)

1.f. Include a Master Schedule in the CIP that identi-
fies start and finish dates for projects.

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

5.11.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).

5.11L.f. 2006 Implement a Work Breakdown Structure
(WBS) to measure progress on project deliver-
ables.

5.111.g 2006 Monitor “earned value” versus budgeted
and actual expenditures during project delivery.
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Vil. _ City of San Jose
Implemented Targeted June 2009 Onward:

from June 2008
to May 2009:

* 3.1.a Develop and use a standardized Project Delivery Manual
* 3.lll.a. Use a formal Quality Management System.

* 3.1.12007 Designate a responsible person or group and establish a
process of notifications and milestones for utility relocations (partially imple-
mented).

* 3.1Il.Lm.2008 Maintain and regularly update electronic standard contract speci-
fications and related documents as well as technical/special provisions.

* 5.1.k2004 Institutionalize Project Manager performance and account-
ability. (partially implemented)

* 5.ll.a Provide formal training for Project Managers on a regular basis. (par-
tially implemented)

* 511.d2006 Implement verification procedures to ensure that PM train-
ing includes agency policies, procedures, forms, and standards of practice
(scheduling, budgeting, claims avoidance, risk analysis, etc).

* 5.11.f2006 Implement a Work Breakdown Structure (WBS) to measure
progress on project deliverables. (partially implemented)

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

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

One of the 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. During the year, a total of
14 topics were discussed. From this set
of discussions, the following 9 topics are
presented as an example of the types
of informational exchanges that took
place within the Update 2009 online
discussion forum.

* Infrastructure and Fixed Asset
Capitalization Policies

* Permeable and
Pervious Pavements

+ Separate Section for Estimating
and Scheduling

* Resource Level Scheduling
« Qualification Based
Consultant Selection

(QBCS) Policy/Procedure

» Materials Testing
Laboratory Services

 Project Labor Agreement
» Covered Pedestrian Walkways

 Job Order Contracting

CHAPTER ” Online Discussion

A. INFRASTRUCTURE AND FIXED
ASSET CAPITALIZATION POLICIES

The City of San Diego was seeking
any formal policies pertaining to asset
capitalization for infrastructure projects.
So they asked the group for any relevant
information on infrastructure and fixed asset
capitalization policies, formal, informal or
administrative. In addition, they wanted to
know whether infrastructure assets were
categorized into classes and if useful life
was assigned to the various categories.

The City of Long Beach responded that they
follow the provisions of the Governmental
Financial Standards Board Statement
(GASB) #34. Long Beach also provided
the various classifications along with the
useful life of newly installed items.

The City of San Jose completed a report
in 2008 on their deferred maintenance
and infrastructure backlog. For that report,
they categorized their infrastructure
assets into 13 categories. While each
program is different and responsible for
their own condition evaluation and asset
management, they all try and use similar
asset management programs wherever
possible. GASB #34 requires the Finance
Department to include the valuation of the
City’s infrastructure in the Comprehensive
Annual Financial Report (CAFR) which
includes date of construction, costs,
and useful life cycles to come up with a
depreciated value.
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The City of Los Angeles provided a
copy of their Capitalization policy. Their
programs either use the depreciated
method or the modified approach. The
Wastewater system uses four different
category codes to help classify the
assets. They are as follows:

1. Location

2. Cost Center

3. Asset Category
4. Asset Description

The Capitalization Policy provides useful
life of newly constructed infrastructure
along with a listing of various categories.

B. PERMEABLE AND PERVIOUS
PAVEMENTS

The City of San Francisco is using pervious
pavement in the parking strip of one street
of which the contract was just awarded
and is in the process of reviewing draft
guidelines for pervious pavement for
developers and staff.

The City of San Francisco, Department
of Public Works, Bureau of Engineering
inquired about other cities experience with
the use of Permeable/pervious Pavements
similar to their inquiry in 2004. Specifically,
they asked the following three questions:
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1.Has your jurisdiction imple-
mented any design standards
for the use of permeable/
pervious pavement?

2.If you are allowing the use of
permeable/pervious pavement,
do you have any technical speci-
fications that you can share?

3.Has your jurisdiction construct-
ed roadway, sidewalk, parking
strips, parking lots, etc...using
permeable/pervious pavement?
How is it holding up to use and
how is it working with regards to
reducing storm water runoff?

The City of San Diego has permitted two
private projects about 3 years ago that
tried porous paving, both of which ended
in failure. These projects were not well
thought out and didn’t use any previous
design criteria. Currently the City allows
site-specific designs on a case-by-case
basis that are reviewed and approved
through the review process. The City
raised many good questions that should be
considered when reviewing and approving
projects of this nature. A Draft Technical
Guidelines was provided for Geotechnical
reports for infiltration devices to provide a
guideline for the geotechnical consultant
to evaluate feasibility of such systems on
the permit side.



The City of San Jose has used pervious
materials in limited locations, such as
porous concrete in a library courtyard and
pavers in landscaped areas. This year, the
City plans to evaluate the use of pervious
concrete and asphalt for trail paving as
well as permeable pavers in park strips
between sidewalks and curbs. They noted
that the Greenbook (copy provided with
City’s response) recently added a pervious
concrete spec that could be helpful in
developing a City specification.

The City of Long Beach responded
that while no projects of this nature
had been completed to date, they were
considering the use of permeable/pervious
pavements on several projects next year.
In addition, they were currently developing
technical specifications.

The City of Los Angeles provided a copy
of a City Council motion and a Bureau of
Street Services report on this topic. Efforts
thus far have been limited and mainly for
evaluating performance. The City added
that their focus has been geared more
toward green street elements to direct
runoff into planter areas for infiltration. In all
cases, no permeable pavement has been
installed in a roadway.

Chapter

C. SEPARATE SECTION FOR
ESTIMATING AND SCHEDULING

With estimating and scheduling services
being provided by consultants and having
separate divisions for each service, the City
of San Francisco, Bureau of Construction
Management was evaluating creating just
one division to provide both services..
The City initiated this topic by asking the
following series of questions:

Does your agency have a separate
section for...

1. Estimating

2. Scheduling

3. Estimating and Scheduling
4. None of the Above

If you do have section(s) for estimating and/
or scheduling, are the following done?

1. Engineer’s estimate

2. Project schedule

3. Change order estimating
4. Change order negotiations

5. Contractor schedule review
and approval
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Nearly every City responded that they do
not have a separate section for estimating
and scheduling. Each City described their
process. The City of Los Angeles stated
that project scheduling and cost estimating
is the responsibility of the Project Manager,
while the City of Oakland stated it was the
responsibility of the Project Engineer for
in-house projects. The City of Sacramento
DGS’s response was similar to the response
of Los Angeles, however, they also use
design consultants in addition to the Project
Managers for preliminary estimating of
scheduling activities. They added that
change orders are estimated by the
contractor and checked and negotiated by
the Construction Manager. The City of Long
Beach stated that in-house resources are
used on projects designed in-house while
consultants are responsible for estimating
and scheduling efforts on projects that they
design: however, they are managed by in-
house Project Managers.

The City of San Diego stated it was
the responsibility of the designer/project
manager to prepare and maintain the cost
estimate and schedule during phases of
design. Their project implementation/
technical services division helps the
engineers with their estimates with historical
bid data. The City utilizes Primavera
supporting group for scheduling and
generating the needed reports for the
entire CIP program.

Generally estimates/schedules, for
the City of San Jose, are performed
by Project Managers using the Capital
Project Management System (CPMS).
Microsoft Project and Primavera may be
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utilized in addition to CPMS on larger
City-managed projects. When consultants
are engaged for the design of a project,
these services may be provided in whole
or in part by those consultants. On very
large projects, such as their recent airport
project, where construction management
consultants are engaged , those entities/
consultants are using cost and schedule
engineers to specifically track such matters
and provide such information to the City
Project Manager.

The City of San Francisco will not be
creating a separate section at this time,
but has a cost database and is training
its project engineers in estimating using
the database. Project Engineers are
responsible for generating project estimates
and schedules. Resident Engineers are
responsible for change order estimating
and contractor schedule review.

D. RESOURCE LEVEL SCHEDULING

The City of San Diego was looking for a
methodology to better plan and forecast
their labor resources, given the peaks
and valleys in the demand for said
resources. With a potential to implement
the resource level scheduling methodology,
they asked the question below. They noted
that they were using $100/hr as a weighted
average cost.



1.Which labor resources meth-
odology is your organization
implementing? Are you using
“Resource Level Scheduling”
or “Composite Person Sched-
uling” (weighted average cost
of the classifications that worked
on a CIP project) or some
other methodology

2.1f “Resource Level Scheduling”
is utilized by your organiza-
tion; how is it working for you?
Do you have a full time staff
assigned to maintain it? Have
you performed a cost benefit
analysis of the methodology
before implementation?

The City of Sacramento, DGS uses
composite person They provided a
spreadsheet that listed the blended hourly
rates of divisions of General Services. They
stated that this blended rate methodology
works better with merged groups because
it allows the in-house trades to remain
competitive with outside construction and
maintenance costs.

The City of San Jose replied that they
use a “Cost Estimating/Resource Module”
(CERM) which is built into their Capital
Project Management System (CPMS), an
in-house web-based database application.
For each Capital project, the CERM is used
to develop an estimate for the soft and hard
costs. AProject Manager enters anticipated
resources that will be used over the life of
a project. Each resource (classification)
has a fully loaded costs associated with it.
Some resources are a composite rate such
as Materials Testing resources. The CERM
is used during the annual Capital Budget
development cycle to develop a staffing
plan, since all projects entered are rolled up
to a composite report that will demonstrate

Chapter

the staffing needs for the upcoming fiscal
years. They noted some shortcomings with
multiyear projects and a lack of schedule
which would better articulate peaks and
valleys of resource demands.

The City of Long Beach has always maintained
a nominal workforce and use consultants to
cover the peak demands in any given year.
Projects are first assigned to in-house staff
based on availability with all remaining work
issued to on-call consultants.

The City of Los Angeles maintains Master
Schedules for all their projects which
show a three year period and are broken
down into Programs. Their Work Program
Resource Requirements is tied into the
master schedules and is based on their
Uniform Project Reporting System (UPRS).
When first resourcing a project, they start
with templates based on construction
cost. As more detailed information is
known, actual staff resources replace the
template amounts.

The City of Oakland stated they were in
the process of developing Resource Level
Scheduling. They are currently writing a
formula to determine the number of full
time employees needed on each project
per month. The formula is based on the
schedule and staff costs allocated to
the PM and CM for each project in their
CIP database.

The City of San Francisco, Department of
Public Works provided a sample histogram
that they use. This monthly histogram is
created in Excel and is updated by the
Section Managers on a monthly basis. The
work hours for each project for the duration of
the project are entered into the spreadsheet.
The Bureau’s histogram is created by
combining all the sections’ data.
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E. QUALIFICATION BASED CONSUL-
TANT SELECTION (QBCS) POLICY/
PROCEDURE

The City of San Jose was in the process of
revisiting a council-approved Qualifications
Based Consultant Selection (QBCS)
Policy/Procedure that applied strictly to
architectural/engineering services. This
process prompted them to ask the project
team whether they had an architectural/
engineering consultant selection policy
and/or procedure. There were also
interested in obtaining information if a
city has a general policy/procedure for
professional services consultants if it did
not have a policy that applied strictly to
architectural/engineering consultants.

The City of Long Beach responded that it
followed SB419, also known as the Mini
Brooks Act, for consultant selection. The
Mini Brooks Act outlines a qualifications
based selection procedure. They referenced
CELSOC and APWA as having great
publications on this topic. They provided a
1991 legislative legal review which states
that Charter cities are required to comply
with the Mini Brooks Act.

The City of San Francisco, Department
of Public Works provided excerpts from
their departmental procedures manual
which outline the procedures for request
for qualification/proposals, consultant
selection process and administering
consultant contracts.

The City of San Diego provided a document
from their Administrative Regulation 25.60
regarding consultant selection. This document
lists all categories of services that are subject
to Administrative Regulation 25.60.

Page 74

The City of Los Angeles stated that their
procedure for professional services can
be found in their Project Delivery Manual.
The document is on their webpage and
can be found at http://eng.lacity.org/index.
cfm. This site also includes a list of Pre-
Qualified On-Call consultants.

The City of Sacramento, Department
of Transportation provided sections 8.1
through 8.13 of their Project Delivery
Manual which includes guidelines relating
to professional services selection and
management. The manual includes
checklists and forms that are used
throughout the process.

F. MATERIALS TESTING
LABORATORY SERVICES

San Jose operates its own accredited
materials testing laboratory which provides
critical QA/QC services to both its capital
improvement program and private
development review program. From a
budget planning analysis standpoint, San
Jose was interested in determining whether
the other participating agencies had an in-
house materials testing laboratory to serve
their capital improvement program and
what scope of services were provided.
Furthermore, San Jose was seeking to
understand whether such agency labs
provided testing for public improvements
constructed by private developers in
the public right-of-way, or if private
developers were given the option of
using an acceptable private laboratory.
A total of five (5) questions were asked
and responses were received from all six
agencies. The detailed responses can be
found in Table 5-1 below.
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|. JOB ORDER CONTRACTING

Due in part to the oncoming stimulus
package, the City and County of San
Francisco is in the process of streamlining
the contracting provisions of its
administrative code, In addition, they had
been planning to modify their Job Order
Contracting (JOC) program for several
years, so Bureau of Architecture sought
input from the other agencies in this study.
Detailed responses from participating
agencies are summarized in Table 5-4.

Chapter

Table 5-4
City of San Francisco Survey
) a0 A a
5 1. Does your contracting authority require the 2. If subcontractor listing is at time of task
= . g orders, what are the procedures for the
7 JOC contractor to list subcontractors at time . e
o . . ; contractor’s solicitation of subcontractor
= of bid or at time of task orders (job orders)? . s 1 .
le] bids to avoid/discourage “bid shopping”?
There are no special JOC rules that
City of Long | They must list them all at the apply to subcontractors other than those
Beach time of task (job) orders. specified in the general conditions by the
City of Long Beach for all contractors.
Have a few different types of contracts that
are similar. Some contracts are part of a pre-
. qualified list of prime contractors using an RFQ There is no room for “bid shopping” since the
City of Los process awarded based on an evaluated value of h - .
. o prime and subcontractors all list their dollar
Angeles markups or a low bid of assumed quantities. All . .
. . . amounts when submitting a bid for a task order.
cases require a good faith effort outreach. Prime
contractor is allowed to list as many subcontractors
as they wish for each area of subcontracting work.
City of . o .
Yes, they are required to submit a list of There are no procedures to avoid/
Sacramento . ) . s A
-DOT subcontractors at the time of bid. discourage “bid shopping.
City of San Requires listing .Of subs prior to Issuance of each Provided a portion of their contract
. task order. Public contract code applies to each : .
Diego . documents related to this topic.
task order as if they were a regular contract.
Require JOC contactor to list subcontractors
City of San at the time they submit their initial cost There are no procedures to avoid/
Jose proposal which is shortly before the time discourage “bid shopping.”
of the issuance of a task (job) order.
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(HAPTER * Conclusions

This year’s Study focused on refining the
modeling methodology used to develop
relationships between the different
components that constitute project delivery
costs and the TCC. Statistical studies to
determine the best-fit curve for the projects
in the database revealed that the linear
trendline was the best-fit curve amongst the
five types of curves (logarithmic, exponential,
polynomial, power, and linear) selected
for evaluation. In addition, the modeling
methodology incorporated techniques to
analyze project delivery costs over a range
of TCCs. Improvements to the model also
resulted in good R? and p-values indicating
good relationships between the project
delivery components and the TCC.

In order to incorporate the agencies’
observations that on a percentage basis,
projects with lower TCCs are more expensive
to deliver than projects with higher TCCs, the
Study Team conducted investigations with
an objective to identify a subset of project
size (in terms of TCC) that represented what
was generally considered as the smaller
projects. Regressions and statistical tests
for the smaller projects revealed that the
delivery costs for the smaller projects were
higher than for the full range of projects.
Therefore, in Update 2009, project data was
analyzed in two ranges of TCC. The results
of this analysis conformed to the agencies’
practical experiences.

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 future performance.

Due to the current economic conditions,
agencies are receiving bids that are
significantly lower than the engineer’s
estimates. Therefore, it should be noted
that project data collected over the next
few Study cycles may exhibit higher project
delivery costs as a percentage of the TCC
as a result of the low construction bids
due to the current economic crisis. 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.

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. In addition,
the agencies are also challenged to identify
as many completed projects as possible
that meet the rest of the Study criteria.
The Project Team will identify and evaluate
ways to address this issue as the Study
continues in future phases.

Project delivery percentages (arithmetic
averages) for the Update 2009 Study
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varied between the following values for the
full range and the smaller project subset
of TCC respectively:

Municipal Projects: 36% - 39%
Parks Projects: 39% - 41%
Pipes Projects: 36% - 39%
Streets Projects: 46% - 49%

B. BEST MANAGEMENT PRACTICES

The agencies have continued to fully
implement selected BMPs. Given the
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 tracking BMPs that have been
implemented and which continue to provide
efficiencies in project delivery processes
for participating departments. As of Update
2009, the agencies have fully implemented
about 72 percent of all BMPs. Many more
have been partially implemented with the
goal of complete implementation over the
next two to three years.

In Update 2009, the Project Team added
one new BMP under a new category called
Sustainable Development to the BMP
Implementation tracking list. This BMP was
developed to address the growing need to
incorporate environmental sustainability
in engineering design and construction
practices. The agencies felt that this
new category should be added to Best
Management Practices. BMPs in other
areas will be discussed and developed
during future Study phases.

As the BMPs are implemented the
participating agencies should begin
to realize project delivery efficiencies
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including but not limited to reduction in
delivery times, reduced change orders,
and overall project cost reductions.

C. ONLINE DISCUSSION FORUM

In Update 2009, the Agencies transitioned
from using emails to an online portal
for collaboration on project delivery
issues. There are several benefits of this
transition one of which is the ability to
archive all topics of discussion in a single
location which is easily accessible. The
use of the online portal also ensures that
communication is not lost when a member
leaves the Project Team.

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

D. PLANNING FOR UPDATE 2010

Over the course of Update 2009, the
Project Team identified a number of
activities to consider including next year in
Update 2010. These activities include:

» Exploring the merits of capturing
alternative delivery methodolo-
gies in the Study.

» Continuing to focus on current
topic roundtable discussions.

» Exploring the benefits of BMPs
and their impact on project
delivery costs.
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San Francisco, CA 94102

(415) 557-4675

(415) 558-4519 (fax)
Edgar.Lopez@sfdpw.org
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David D. Sykes, P.E.,
Assistant Director

City of San Jose, Department
of Public Works

200 E. Santa Clara St.

5th FI. Tower

San Jose, CA 95113

(408) 535-8440

(408) 292-6268 (fax)
david.sykes@sanjoseca.gov
Barry Ng, P.E.,L.S,,
Division Manager

City of San Jose, Department
of Public Works

200 E. Santa Clara St.

5th Floor Tower

San Jose, CA 95113

(408) 535-8477

(408) 292-6296 (fax)
barry.ng@sanjoseca.gov

Katy Allen, P.E.,

Director

City of San Jose,
Department of Public Works
200 E. Santa Clara St.

5th FI. Tower

San Jose, CA 95113

(408) 535-8444

(408) 292-6268 (fax)
katy.allen@sanjoseca.gov

Ashwini Kantak, AlA, LEED AP,
CIP Team Leader

City of San Jose,

Office of the City Manager

200 E. Santa Clara St.

16th Floor Tower

San Jose, CA 95113

(408) 535-8147

(408) 292-6724 (fax)
ashwini.kantak@sanjoseca.gov
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APPENDX™ Parformance
Questionnaire

California Multi-Agency Benchmarking Study Update 2009 Performance Questionnaire

Agency: Project Name:

Project type: I:l LEED Green Building

New/Rehab Index:

Description:

Comments:

Planning Design Construction Total

DOLLAR (% of TCC*| DOLLAR |%of TCC*| DOLLAR |% of TCC*| DOLLAR |% of TCC*

AGENCY LABOR

AGENCY COSTS™

Art Fees

SUB-TOTAL AGENCY

CONSULTANT

TOTALS

PHASE DURATION Months Months Months

AMOUNT OF CONSTRUCTION
CONTRACT

COST OF CHANGE ORDERS Changed Changed Bid Client-Initiated Total Change $-
Conditions Documents Changes: Orders

UTILITY RELOCATION COST

CITY FORCES
CONSTRUCTION

TOTAL CONSTRUCTION COST
(TCC)

LAND ACQUISITION

PROJECT COMPLETION DATE

TOTAL PROJECT COST $-
NUMBER OF BIDS RECEIVED

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

CURVES GROUP 1

Design Cost
Vs
Total Construction Cost
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Appendix

All Projects
Municipal Facilities - All Classifications
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Design [$Million)

Design [SMillion)
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2.3

-
.

All Projects
Municipal Facilities - Libraries

Design (S Million) Versus Total Construction Cost [MN=23)
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Appendix

All Projects
Municipal Facilities - Police/Fire Stations

Design ($ Million) Versus Total Construction Cost (N=31)
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All Projects
Municipal Facilities - Comm./Rec. Center/Child Care/Gyms
Design ($ Million) Versus Total Construction Cost (N=50)
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Appendix

All Projects
Municipal Facilities - Other Municipal Facilities
Design (S Million) Versus Total Construction Cost [MN=12)
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All Projects
Streets - All Classifications

Design ($ Million) Versus Total Construction Cost (N=263)

9
[ y=0.1648x
R?2=0.6289
8
7
[ |
6
5
4 = u
|
3 /
, [ |
]
1
0
0 10 20 30 40 50 60
Total Construction Cost (SMillion)
Smaller Projects
Streets - All Classifications
Design (5 Million) Versus Total Construction Cost [N=208)
1z
|
1
[}
n
y=0.2736y
al=g.aise
|
0 0.2 0.4 0.6 0.8 1 1.2 1.4 16 18

Total Construction Cost (SMillien)



All Projects

Streets - Widening/MNew/Grade Separations
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Appendix

7
y=0 1338 /
R‘—u..ru/
[ /
L
8
=]
=
o |
=
=3
: /
(]
0 1] 20 el 40 50 &0
Total Construction Cost (SMillion)
Smaller Prajects
Streets - Widening/New/Grade Separations
Design (5 Million) Versus Total Construction Cost [MN=286)
16
y=0 1586
R =080
14 /
) / -
5 -
E
w08 - ||
=
-
E 0.6
|
|
04— m B
|
0.z '
|
0
1 2 3 4 5 &

Tetal Construction Cost (SMillien)

Page B-9



Annual Report Update 2009

California Multi-Agency CIP Benchmarking Study

All Projects
Streets - Bridges (New/Retrofit)
Design (S Million) Versus Total Construction Cost [M=10)
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All Projects
Streets - Reconstructions
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All Projects

Streets - Bike/Pedestrian/Streetscapes
Design ($ Million) Versus Total Construction Cost (N=78)
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Appendix

All Projects
Streets - Signals

Design ($ Million) Versus Total Construction Cost (N=73)
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All Projects
Pipe Systems - All Classifications
Design ($ Million) Versus Total Construction Cost (N=267)
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All Projects
Pipe Systems - Gravity Systems (Storm Drains/Sewers)
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Pipe Systems - Pressure Systems
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Appendix

All Projects
Pipe Systems - Pump Stations
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All Projects

Parks - All Classifications
Design ($ Million) Versus Total Construction Cost (N=82)
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All Projects
Parks - Sportfields
Design ($ Million) Versus Total Construction Cost (N=12)
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All Projects
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All Projects
Streets - All Classifications
Construction Management Versus Total Construction Cost (N=263)
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All Projects
Streets - Bridges (New/Retrofit)
Construction Management Versus Total Construction Cost [MN=10)
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