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(HAPTER " Executive

Summary

A. INTRODUCTION

As economic growth in California begins
to increase, governmental agencies
are seeing an increase in their capital
improvement programs (CIPs) and a
relaxation of hiring restrictions. Despite
these changes, municipal agencies in
California are still being asked to do more
with fewer resources: they are expected
to increase their efficiency in delivering
services, employ best management
practices, implement continuous training
programs, and develop best-in-class
capabilities. Throughout the changing
economic conditions, the California Multi-
Agency CIP Benchmarking Study (Study)
has continued to be an unparalleled tool for
sharing the collective CIP implementation
experiences of seven of the largest cities
in California for the thirteenth consecutive
year. Since the participating Cities of
Long Beach, Los Angeles, Oakland,
Sacramento, San Diego, San José, and
the City and County of San Francisco
first initiated these efforts, they have
developed improved capital project delivery
processes and an appreciation for the
need to maximize efficiencies in the face
of shrinking budgets.

The Study provides a forum for the agencies
to share information among themselves via
meetings that 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. The purpose of
this collaboration is to share the best

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

In Update 2013, the agencies developed
a new Best Management Practice that
would develop a framework for analyzing
consultant fees. This framework assists the
agencies in cost negotiations prior to award.
This year (Update 2014), the participating
agencies performed a Special Study to
investigate a trend in consultant rates over
time. A template form was developed for
agencies to collect consultant’s rate data
for the past 5 years, and this data will be
populated by the agencies over the next
year. Some of the data being collected are
the contract amount, type of work being
performed, consultant classification based
on duties performed, hourly rate, etc.

B. PERFORMANCE BENCHMARKING

Performance benchmarking involves
collecting documented project costs and
plotting the component costs of project
delivery against the total construction
cost (TCC). The objective of this exercise
iIs to develop relationships between
these variables by performing regression
analyses. Since Update 2009, the results
of the regression analyses have yielded
significantly better correlation compared
to prior years of the Study. This is
primarily due to the adoption of statistical
techniques for model selection and
significant improvements in the modeling
methodology.
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The project costs data are collected
from the agencies using a Performance
Questionnaire created in Microsoft
Excel®. Data are then compiled from the
guestionnaires 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.

Performance Database

The project data submitted by the agencies
are compiled 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 project
database is updated with the inclusion of
project data submitted for that Study year.
The analysis and the reporting features of
the database are also updated.

Table 1-1 summarizes the number of
projects included in the database and
in the analyses. The 5-year database
(2009-2013) used for the current analysis
contains 665 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. In
addition, projects delivered by alternative
delivery methods are excluded from the
analysis but included in the database. The
665 projects selected for analysis do not
include projects delivered by alternative
delivery mechanisms such as design-
build, job order contracting (JOC), and
CM@RIisk. As explained under subsection
A. Study Criteria of Section 3, outlier
analysis was performed using statistical

Page 2

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.

Thisis 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, the number
of non-representative projects and projects
with TCC less than $100K have decreased.
In addition, only thirteen projects have
been excluded as outliers in the Update
2014 Study as compared to the elimination
of several hundred projects prior to the
refinement of the statistical model in 2009.

In the Study 2002 report, it was
recommended that at least 10 projects
per classification and a minimum data
set of 2,000 projects distributed evenly
among classifications, ranges of TCC,
and agencies are necessary to achieve
statistically-significant results. While over
2,000 projects have been collected in the
database, the number of projects analyzed
in any Study phase is significantly lower
due to the criteria selected for the inclusion
of projects in the analyses. Although the
requirement for the minimum number
of projects per classification has been
met for most project categories, more
data needs to be collected to ensure an
even distribution of projects amongst all
classifications.
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The agencies acknowledge 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. There are 4
project types (Municipal Facilities, Streets,
Pipe Systems, and Parks) and 16 project
classifications included in this Study.

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 percent of the values
are above that value and 50 percent are
below that value.

As indicated in Table 1-2, median project
size has fluctuated considerably since
2009. There was an increase in median
project size in 2010 with an approximately

Table 1-2
Project Count and Project Delivery by Completion Year
Count by Project Type Project Delivery Data
<
c :2 % (@) 0O
Project = @ a ~0 [2Z20| 23
Completion | = | @ 2 o 28 =85 2@
D Bl |2|8|ad| = | 2 |2¢ 282|228
ate - i g =~ o — 6' 2 oo cC o U
D 7y Z 2 = 0 O 00 |™3a| =2
. O PG O © — o o — <
= ® g | 72 |825( Qe
) 2 = S o<
(72} =
2009 28 | 76 | 56 | 10 | 170 | $2.46 $0.82 21% 19% 40%
2010 15 | 55 | 80 8 | 158 | $2.35 $0.95 22% 19% 41%
2011 26 | 51 | 59 11 | 147 | $2.65 $1.03 27% 21% 48%
2012 10 | 38 | 43 11 | 102 | $1.96 $0.86 27% 22% 49%
2013 18 25 | 40 5 88 | $2.47 $1.04 29% 17% 46%
Total 97 | 245|278 | 45 | 665 | $2.40 | $0.92 25% 20% 45%
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.

3 Total excludes projects delivered by alternative delivery mechanisms such a design-build, JOC, and CM@Risk.
Projects delivered by alternative techniques are retained in the database but not analyzed. These projects are
not included in the 665 projects selected for analysis in the Update 2014 Study.
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16 percent increase over 2009 levels. The
median project size continued to increase
between 2010 and 2011 by 8 percent,
but then dropped 20 percent in 2012.
The median project size then increased
in 2013 back up to a very similar median
project size as in 2011. A similar trend is
observed in the average project size. The
fluctuations could be due to a combination
of several factors such as the selection
of projects using the five-year window for
analysis, elimination of projects with high
TCC values during the outlier analysis, and
the addition of several new projects with
low TCC values.

While project delivery costs measured as
a percentage of the TCC have remained
relatively stable in the past, this percentage
had increased 8 points from 2010 to 2012.
In 2013, the project delivery percentages
decreased slightly from what was observed
in 2011 and 2012. This increase in project

Chapter

delivery from 2010 to 2012 could be
attributed to the “below market rate”
bids that were being widely observed in
California’s construction sector. In addition,
factors such as personnel turnover in the
agencies have also affected productivity,
leading to inefficiencies due to the loss of
project specific knowledge. The Special
Study performed as part of Update 2013
focused on the impacts of declining
construction costs on project delivery
percentages

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
Average Project Delivery Costs by Project Type (% of TCC)
(Full Range of TCC)

§ Q @) Q % E Z

o S S ~9 g o 3> a o c

3 8 2 323 225 e 3

Type 2 ? = <% ~c 3 o

E 3 g =22 | 223 g

3 = £352 Z2°

== S 2 =

Municipal Facilities 22% 18% 40% 1.87 97
Parks 29% 23% 52% 0.50 45
Pipe Systems 23% 20% 43% 1.10 278
Streets 26% 20% 46% 0.74 245
Average 25% 20% 45% 0.92 665

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.

8 Total excludes projects delivered by alternative delivery mechanisms such a design-build, JOC, and CM@Risk.
Projects delivered by alternative techniques are retained in the database but not analyzed. These projects are
not included in the 665 projects selected for analysis in the Update 2014 Study.

Page 5



Annual Report Update 2014

Projects belonging to the Municipal
category have the lowest average project
delivery percentage while the Parks
category had the highest project delivery
percentage. The Pipes category has
the maximum number of projects (n
278) in the Update 2014 database. The
Streets category has a similar number
of projects in the database (n = 245).
The average project delivery percentage
for the overall dataset is approximately
44 percent. These percentages have
remained relatively stable for the four
project types over the past few years.

Table 1-4 shows project delivery costs by
each of the four project types in the Study

for the 80th percentile subset of TCC (Note:
In Update 2009, the concept of looking
at a subset of projects was introduced.
This subset generally characterizes
the projects in the type or classification
being examined. This step was taken
as it was generally believed that project
delivery for the very large projects did not
characterize the overall projects in the type
of classification being examined.). The
trends in the delivery costs for the projects
in the 80th percentile 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 80th
percentile subset of TCC.

Table 1-4
Average Project Delivery Costs by Project Type (% of TCC)
(80th Percentile Subset of TCC)

=
20 o 0 T

o 2 S . osSa s &

- ® e PR R Tg 3

o = — = o

ype & @ £ 5% | @52 G 9

= o= == ==9 = g

= “ SB =

Municipal Facilities 26% 18% 44% 0.97 78

Parks 32% 25% 57% 0.48 36

Pipe Systems 25% 21% 46% 0.82 223

Streets 28% 21% 49% 0.52 196

Average 27% 21% 48% 0.72 533

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.

3Total excludes projects delivered by alternative delivery mechanisms such a design-build, JOC, and CM@Risk.
Projects delivered by alternative techniques are retained in the database but not analyzed. These projects are
not included in the 665 projects selected for analysis in the Update 2014 Study.
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Consultant Usage Analysis C. REGRESSION ANALYSES

Project delivery performance and

consultant usage by agency are presented puyring Update 2008, several changes
in Table 1-5. The table indicates that were made to improve the modeling
approximately 60 percent of the design methodology. These included developing
work and approximately 79 percent of g3 statistically-sound method for outlier
the construction management efforts are  analysis, using a linear trendline
completed in-house by the participating regression for modeling project costs
agencies. Consultants account for relationships, and using the upper and
approximately 31 percent of the total |ower bounds of a 95 percent confidence
project delivery costs while in-house efforts  nterval to estimate the range of the project
by the participating agencies accounts for  delivery percentages. As a result of these
the remaining 69 percent of the project jmprovements, the model relationships
delivery costs. For the available data, a ¢ould be predicted with a high degree of
clear relationShip between the level of Certainty as Compared to previous Study
in-house effort and project delivery costs years. As previously indicated, during
cannot be established. Update 2009, the modeling methodology

was further refined by analyzing the data

Table 1-5
Project Delivery Performance and Consultant Usage by Agency
CONSTRUCTION
DESIGN AN PROJECT DELIVERY TCC

In-House |Consultants In-House |Consultants In-House |Consultants

AGENCY

abelany
uelpa

(n$)
IND 40 %
(Ng)
IND 40 %

D01 40 % [e10L
(Ns)
ad o %
(N$)
ad o %

(Ng)
ubisaq Jo %

(Ng)
ubisaq Jo %
2001 J0 % [e10L
001 109 [e10L

Agency A |44.2|71% | 17.8 | 29% | 28% | 38.4|81% | 9.1 | 19% [18%|82.6 | 75% | 26.8 | 25% | 46% 2.1 1.0
Agency B [12.0[40% | 18.2 | 60% | 27% | 12.5|57% | 9.2 |43% [18% |24.5|47% | 27.4 | 53% |45% 2.0 0.5
Agency C [26.8(95% | 1.3 | 5% |19%|24.9|98% | 0.5 | 2% |17%|51.8|97%| 1.9 | 3% |36%|2.0|1.3
Agency D [28.0(53% | 24.7 | 47% | 20% | 66.1 | 88% | 8.8 | 12% |31%|94.1|74% | 33.6 | 26% | 51% | 4.8 | 1.7
Agency E| 7.0 |37%| 11.7 | 63% | 19% | 10.8 | 37% | 18.3 | 63% [18% | 17.8 | 37% | 30.0 | 63% | 37% | 1.5 0.7
Agency F | 23.0|52% | 21.4 | 48% | 28% | 37.7 [87% | 5.5 | 13% | 26% | 60.7 | 69% | 26.9 | 31% [54% 2.8 | 0.5
Agency G|19.8|63% | 11.5 [ 37% [ 25%| 9.3 [99% | 0.1 | 1% |10%|29.0|71% | 11.7 | 29% [35% | 1.7 0.8
OVERALL [160.7] 60% [106.7| 40% [ 25% |199.7| 79% | 51.6 | 21% | 20% |360.4| 69% |158.3| 31% | 45% | 2.4 | 0.9

Notes:

! In-House and Consultant costs are expressed as percentages of total agency Design, CM (Construction Manage-
ment), and PD (Project Delivery) costs.

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

% Design, CM, and PD costs are expressed as percentages of TCC and are unweighted, arithmetic averages of
projects by agency.
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in two ranges of TCC. Results from the
regression analysis methodology are
discussed in Appendix B.

In most cases, the results reflect the
agencies’ experience with the delivery
of capital projects; on a percentage
basis projects with lower TCCs are more
expensive to deliver than projects with
higher TCCs. Only 3 out of the 16 categories
have lower project delivery percentages
for the smaller subset of projects than the
full range of projects. It is concluded that
the model results are reasonable from a
statistical perspective.

D. PROJECT DELIVERY PERCENTAGES
AS RANGES OF TCC

In addition to evaluating the projects by
a smaller 80% subset, the project team
evaluated the project delivery percentages
on smaller subsets. An analysis was
performed on how the project delivery
percentage would change if the projects
were categorized by TCC cost ranges. The
projects included in this analysis followed
the same criteria that are included in the
report:

e Qutliers are excluded

* Only includes projects with TCC
greater than $100,000

 Does not include alternative
delivery projects

* Includes projects from 2009 to
2013

Page 8

The results show how the project delivery
percentage changes for different ranges
of TCC of projects. Projects with higher
TCC typically have lower project delivery
percentages of TCC and projects with
lower TCC typically have a higher project
delivery percentage of TCC. The results
are further discussed in Appendix D.

The project delivery percentage as a
range of TCC analysis does not replace or
supersede the regression analysis results.
The project delivery percentage as a range
of TCC analysis is an alternative way to
group and analyze the projects to evaluate
any trends. These results should be viewed
in conjunction with the regression analysis
to better understand trends.

E. OTHER CONSIDERATIONS

Size of the Database

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 due to age. The
participating agencies are also challenged
to identify as many completed projects as
possible that meet the rest of the Study
criteria. The benefits of projects delivered
via alternative delivery techniques need
to be quantified by including them for
analysis in the project database. However,
due to the significant difference in delivery
mechanisms, those projects will have to be
analyzed separately from the rest of the
projects in the database.



BMP Implementation and Project
Delivery Costs

It is preferred that project delivery costs
decrease as agency efficiencies increase
and BMPs implementation is increased.
However, project and regional variations,
various Agency procedures, market
conditions, and other factors can affect
such results.

F. SPECIAL STUDY

The Update 2014 Special Study
investigated the change in consultant rates
over time. A template form was developed
for agencies to collect consultant rates data
for the past five years, and this data will be
populated by the agencies over the next
year. The template form was developed by
the entire group to confirm the necessary
data will be collected to make the Study
beneficial.

G. BEST MANAGEMENT PRACTICES

At the beginning of this Study, the agencies
examined over 100 practices used in
project delivery. Included in this Study were
a number of practices that the participants
did not commonly use at the time, but
believed could add value if ultimately
implemented as Best Management
Practices (BMPs). Each year the agencies
look at industry changes in order to
identify new BMPs. Occasionally, existing
BMPs are reworked by the agencies to
address specific challenges encountered
during implementation. BMPs are also
added or modified to reflect relevant
experiences by the participants. Each
Agency'’s implementation of these selected
practices will continue to be tracked during
the Study.

Chapter

While a BMP may be developed to address
a specific issue, its implementation may
affect other elements of project delivery.
A BMP that reduces project schedule, for
example, may also favorably impact both
communication and project costs. While it
is not possible to quantify all the benefits
of the BMPs, the patrticipating agencies
developed an approach to identify the
major benefits associated with each BMP.
This was accomplished in Update 2010
Study by assigning a Perceived Value
to each BMP. The participating agencies
judged that each of the BMPs favorably
impact one of the following categories:

e Cost

Schedule

Quality

e Communication

Environment

Customer Service

In Update 2014, the Project Team added
one new BMP to the BMP implementation
tracking list. The new BMP was developed
by discussions during a quarterly meeting
plus a follow-up conference call. The new
BMP is:

e 5.1ll.k 2014 — Establish the
use of dashboards as a quick
way to check project delivery
performance for both internal
and external reporting and that
is easy to use, has appropriate
level of transparency and is
efficient.
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This new BMP is believed to directly
influence cost, schedule, communication,
and customer service aspects of either
design or construction management, and,
ultimately, project delivery efficiency.

H. ONLINE DISCUSSION FORUM

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

» Water Quality Inspector

* Design Immunity for Public
works Projects

* Project Controls
* CIP and Level-of-Service
» Agency Supplied Materials

* Inspection of Construction
Projects

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

|. CONCLUSIONS

Performance Benchmarking

Performance Benchmarking for the Update
2014 Study involved analysis of 665
projects in the projects database. In
prior Study years, project cost data were
only collected and analyzed for projects

Page 10

delivered using the traditional design-
bid-build method. In Update 2010, the
agencies decided to collect costs data for
projects delivered via alternative delivery
methods for potential analysis at a later
date when sufficient numbers of projects
are collected to facilitate meaningful
analyses. Collection of projects delivered
via alternative methods continued in
2014. There are 73 projects delivered via
alternative project delivery mechanisms in
the performance database.

The results of the performance
benchmarking evaluation show that in
almost all cases project delivery costs
expressed as a percentage of TCC are
higher for projects with lower TCCs. This
clearly indicates that an economy of scale
exists in the delivery of capital projects.
Project delivery percentages (arithmetic
averages) for the Update 2014 Study
varied between the following values for the
full range and the smaller project subset
of TCC respectively are presented in
Table 1-6:

Table 1-6
Update 2014 Project Delivery
Percentages

Project Delivery
Percentages

40% - 44%
52% - 57%
43% - 46%
46% - 49%

Type
Municipal Projects
Parks Projects

Pipes Projects
Streets Projects




Although the results of the performance
analyses are based on historical data
provided by the participating agencies,
there are several factors that could 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 to only
use the improved results of the regression
analyses as a reference and not for
prediction of performance. In addition, in
light of the current bid environment, it is
recommended that the reader use best
judgment in the context of the current
economic downturn when using the Study
results for planning and budgeting.

Best Management Practices

In Update 2014, the agencies continued
to exchange ideas regarding strategies
for implementing various BMPs using
networking opportunities at the face-to-
face meetings, conference calls, and the
online discussion forum. In Update 2014,
the Project Team added one new BMP:

* 5.1ll.k 2014 — Establish the
use of dashboards as a quick
way to check project delivery
performance for both internal
and external reporting and that
is easy to use, has appropriate
level of transparency and
is efficient.

This new BMP is believed to directly
influence cost, schedule, communication,
and customer service aspects of either
design or construction management, and,
ultimately, project delivery efficiency.

Chapter

Agencies continue to focus their efforts
on monitoring adherence to BMPs
that have been implemented and are
judged to provide efficiencies in project
delivery processes for participating
departments. While the Agencies continue
to review and update BMPs that have
been fully implemented, and pursue full
implementation of partially implemented
BMPs, in some cases constraints limit
the full implementation of BMPs. In
addition, many of the major ideas for
BMPs have already been identified. While
the Agencies try to identify a new BMP,
it is getting harder and harder to identify
new BMPs. That does not stop continued
refinement of BMPs amongst each Agency.
Several agencies have established a goal
of implementing several BMPs this
upcoming year.

To support the linking of BMPs to
performance improvements, BMP
implementation by the agencies are
tracked. As of Update 2014, and including
the addition of the new BMP, the Agencies
have fully implemented about 69 percent
of all BMPs. Seven (7) percent of the total
BMPs have been partially implemented
by the agencies. Many of the remaining
BMPs require more involvement and
input from multiple departments making
them more complicated to implement than
other BMPs.

Online Discussion Forum

In Update 2014, the Online Discussion
Forum and open dialog between each
Agency continues to be an important
feature for Study participants. Active,
meaningful exchanges occur along with
important issues being addressed resulting
in changes to policy, approach, or BMP
implementation. Participants continue
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sharing information through the Online
Discussion Forum, conference calls,
e-mails, and during the face-to-face
meetings. The interesting outcomes of
these discussions are presented to the
public through the Study reports. The
continued sharing of challenges and
solutions through the Online Discussion
Forum remains a remarkable benefit to all
participants.

Planning for Update 2015

Over the course of Update 2014, the
Project Team identified a number of
activities to consider including next year
in Update 2015. These activities include:

» Continue discussions on how to
implement the new BMP (5.111.k);

» Continue collecting data on
projects delivered via alternative
delivery techniques;

» Developing new BMPs and
tracking the implementation of
adopted BMPs;

» Continuing discussion on current
topics via the round-table
discussion forum;

« Continuing meaningful
exchanges on the Online
Discussion Forum via the
SharePoint website; and

* Review consultant rate trends
from Special Study.

Page 12
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Introduction

As economic growth in California begins
to increase, governmental agencies
are seeing an increase in their capital
improvement programs (CIPs) and a
relaxation of hiring restrictions. Despite
these changes, municipal agencies in
California are still being asked to do more
with fewer resources: they are expected
to increase their efficiency in delivering
services, employ best management
practices, implement continuous training
programs, and develop best-in-class
capabilities. Throughout the changing
economic conditions, the California Multi-
Agency CIP Benchmarking Study (Study)
has continued to be an unparalleled tool for
sharing the collective CIP implementation
experiences of seven of the largest cities
in California for the thirteenth consecutive
year. Since the participating Cities of
Long Beach, Los Angeles, Oakland,
Sacramento, San Diego, San Jose, and
the City and County of San Francisco
first initiated these efforts, they have
developed improved capital project delivery
processes and an appreciation for the
need to maximize efficiencies in the face
of shrinking budgets.

The Study provides a forum for the agencies
to share information among themselves via
meetings that 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. The purpose of this
collaboration is to share the best ideas of
the group for the benefit of all and to gather
insight on how to address challenges

that might appear to be new, but which
others have already faced and addressed
successfully.

This year, the participating agencies
performed a Special Study to investigate
a trend in consultant rates over time. A
template form was developed for agencies
to collect consultant’s rate data for the past
5 years, and this data will be populated by
the agencies over the next year.

A. BACKGROUND

In October 2001, the City of Los Angeles,
Department of Public Works, Bureau of
Engineering initiated the Study with several
of the largest cities in California. These
cities joined together to form the Project
Team for the Study. The Project Team
agrees that there have been significant
benefits of collaborating and pooling their
project delivery knowledge and experience
since the inception of the Study.

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 and Harbor
Department Port of Long Beach

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

» City of Oakland, Public Works
Department, Bureau of
Engineering and Construction

Page 13
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City of Sacramento, Department
of Public Works, and Department
of Utilities

City of San Diego, Engineering
and Capital Projects Department

City and County of San
Francisco, Department of Public
Works, Building Design and
Construction, Infrastructure

B. BENEFITS OF PARTICIPATION

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

The agencies have expressed the benefits
they experience in a variety of ways:

« The City of San José continues

Design and Construction

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

Table 2-1 summarizes some of the general
characteristics of the participating agencies
and/or of specific departments. While
the participating agencies have many
similarities in terms of function and capital
program delivery, it is important to note that
a number of factors create differences.
Some ofthese include organization and cost
structure. This is reflected in the “Indirect
Rates Applied to Capital Projects” table
shown in Appendix C. Variances amongst
the agency indirect rates can create
measureable delivery cost differences
between the agencies for similar projects.
However, the large magnitude of projects
in the Study database has normalized
these differences when data is compiled
for major project categories and/or across
all project types.

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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to benefit by having ready ac-
cess to the performance data
and BMPs of the largest cities
in California. This has assisted
our decision-making process
regarding policy and procedural
improvements, as well as our
training initiatives as a new
generation of project manag-
ers enters our workforce. San
José 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 pro-
cedures. 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 use the Study in
working with other City agen-
cies using our services. Design
costs initially quoted by outside
consultants may not reflect the
final design costs associated
with occupied facilities, seis-



mic retrofits, and rehabilitation
(especially involving corrosion,
dry rot, and hazardous mate-
rial abatement). Presenting data
from seven cities is far more
persuasive than presenting our
estimates and past data alone.
International prices for steel,
cement, and petroleum-based
products have been volatile over
the past 5 years. Tech money
and startups have helped stimu-
late the economy of the San
Francisco Bay Area, along with
office relocations by social media
companies like Twitter, Zynga,
and Spotify to the mid-Market
St. area in San Francisco. Con-
struction of the 49ers stadium,
Apple campus, Google campus,
and various condo developments
has made the bidding climate
even more competitive, the bid-
ding environment has been even
more unpredictable. Having the
larger sample size of information
afforded by the Study is essential
to forecasting pricing trends with
any degree of certainty. The on-
line forum has helped us provide
elected officials accurate infor-
mation quickly regarding other
cities’ practices on accepting
streets and structures for main-
tenance, and how maintenance
work is funded.”

ed that “the City of Los Angeles
has always seen great value in
the statistical component of the
Study to monitor and benchmark
delivery costs, but now that the
Study has matured with many
years of data, the value of the
Study has switched somewhat
such that the quarterly discus-
sions with the other agencies
has become a more valuable
component of the benchmarking
Study group. The discussions of
how executives from other agen-
cies are managing and meeting
the many similar challenges that
we all face have been extremely
helpful.”

The City of Long Beach offers
this comment: “For the first time
in several years, the City of Long
Beach has forecasted budgeted
surpluses from a variety of fund-
ing sources, and the City Council
has directed that the majority of
these unanticipated additional
revenues be allocated to one
time infrastructure projects, as
opposed to ongoing program-
matic expansions. This direction
will have a significant impact
on the City’s Capital Improve-
ment Program, in terms of both
budgets, schedules and staffing
needs. Nevertheless, staffing
sizes to manage the City’'s CIP
have not expanded, and are not
anticipated to expand in the com-
ing years. This will put increased

Chapter

» The City of Los Angeles has stat-
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pressure on the City staff to deliv-
er more projects more efficiently,
increasing the need to identify
and implement new and proven
best management practices in
project delivery. Participation in
the statewide benchmarking pro-
cess has allowed the City of Long
Beach to share and acquire the
knowledge necessary to tackle
these project delivery challenges
and to determine if the costs of
project delivery are reasonable
in today’s environment”.

According to the City of Sacra-
mento, “the benefits of our con-
tinued participation in the Study
have increased geometrically
each year we have participated.
Our data collection and track-
ing have evolved to mirror the
Study format, making it much
easier for us to directly correlate
the results of our work and effort
with that of our industry peers.
As we continue to implement
new BMPs each year, our project
management and delivery stan-
dards continue to improve. 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 comments

that “the Study continues to be
used as an invaluable resource
in providing benchmarks that are
significant for municipalities. Al-
though it is well understood that
the data changes from year to
year based on factors which pri-
marily affect construction costs,
the five year state-wide averages
are used to continuously review
our processes for more efficiency
and improved delivery costs. The
Study also helps staff to better
communicate typical CIP chal-
lenges e.g., needed resources
with elected officials and commu-
nity stakeholders. The statistical
models from the report continue
to be refined and provide good
benchmarks for estimating our
program delivery goals. The City
has been so pleased with the
results that we now are pursuing
similar efforts with regional focus
through San Diego Regional
Construction Procurement Com-
mittee (RCPC). RCPC is working
on identifying current and future
pressing issues which will have
the most significant impact on
the region’s design and construc-
tion plans in the coming decade.
The Study is a great model for
implementing this regional effort.
We continue to take advantage
of our quarterly meetings and
discussion forum, which provide
the means to obtain useful infor-
mation on processes and best
management practices from the
other participating Cities”.



» The City of Oakland offers this
comment. “One of the many ben-
efits of the Study is the sharing
of our challenges in delivering
capital projects and ideas on
how to address these issues.
The Benchmarking group is

decided to continue the Study
and meet semi-annually instead
of quarterly during these very
difficult economic times. We are
proud to be part of this larger
Public Works family in California
that works together wholeheart-

Chapter

also an invaluable resource to
collect information on common
practices of various city policies
and standards. We are glad that
the Benchmarking group has

edly to improve the delivery of
our capital projects”.

Table 2-1
Agencies’ Overall Information

Area Government
Information Population?| (sq. Website
: Form
mi.)
Council-
, Manager-
Long Beach 467,925 50 http.//w.longbeach.gov Charter!
http://www.polb.com o
Commission-
Mayor-Council
Los Angeles 3,866,133 469 http://eng.lacity.org Mayor-Council
http:/iwww2. Mayor-Council-
Oakland 399,699 66 oaklandnet.com/ Administrator
Sacramento

http://www.

Dept. of Public Works 479,686 98 Council-Manager

— cityofsacramento.org
Dept. of Utilities

San Diego 1,328,073 | 342 | http://www.sandiego.gov | Mayor-Council
Mayor-
San Francisco 826,003 | 49 | http:/www.sfdpw.org Board of
Supervisors

(11 members)

Mayor-Council-

178 Manager

San José 983,574 http://www.sanJoséca.gov

Notes:

! Mayor has veto power.

2 Source: E-1 Population Estimates for Cities, Counties, and the State — January 1, 2013 and 2014,
California Department of Finance
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C. STUDY FOCUS

This year, the participating agencies
performed a Special Study to investigate
the change in consultant rates over the
past five years. A template form was
created and distributed to the agencies
to populate. Some of the information
collected is the contract amount, type
of work being performed, consultant
classification based on duties performed,
hourly rate, etc. Appendix D of the Update
2014 report presents additional analysis
conducted to analyze project delivery
percentages of projects based on total
construction cost ranges. The agencies
also developed a new Best Management
Practice that is believed to directly
influence cost, schedule, communication,
and customer service aspects of either
design or construction management, and,
ultimately, project delivery efficiency. The
new BMP is presented below:

* 5.11l.Lk 2014 — Establish the
use of dashboards as a quick
way to check project delivery
performance for both internal
and external reporting and that
is easy to use, has appropriate
level of transparency and is
efficient.

Agency implementation of these selected
practices has been and will continue to be
tracked during the Study. A description
of the newly added BMP along with their
“Perceived Value” is presented in Chapter
4, Best Management Practices.
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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 2014 the agencies made
progress on several goals:

1.Update the Database to most
recent version of Microsoft
Access. The database was
originally creating using Microsoft
Access in early 2000, and since
then there has been multiple
updates to Microsoft office.
Some of the functionality of the
database was not as compatible
with the new versions. This year
the database was updated to the
most recent version of Microsoft
office.

2.Collect projects delivered
by alternative delivery
techniques in the performance
database. Over the years, the
participating agencies have
executed several projects using
alternative delivery methods
such as design-build and job-
order-contracting yielding
benefits in areas such as cost,
schedule, and overall project
delivery. In order to capture such
projects as part of the Study, the
agencies have decided to collect
cost data for projects delivered
via alternative methods. This
practice was initiated in Update
2011 and continued in Update



2014. However, the agencies
decided that these projects will
not be analyzed until a sufficient
number of projects are collected
to facilitate meaningful analyses.
In addition, criteria for analysis for
projects delivered by alternative
delivery techniques needs to be
defined.

3.Track the adoption of BMPs.
The Project 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
problem areas. The Project
Team continued to discuss
common challenges and share
ideas for addressing those
challenges during the quarterly
meetings as well as in the online
discussion forum. One new BMP
was adopted by the Project Team
for implementation and added to
the BMP implementation list.

sharing with one another
through the online discussion
forum. In Update 2014, the
Project Team continued to utilize
an online portal for discussing
issues and challenges. The
use of the online portal for
exchanging ideas and discussing
topics of common interest was
first started in 2009. The portal
allows for efficient archiving
of discussion topics and ease
of access. The Project Team
uses the discussion forum to
share information; survey current
processes and policies; and
collaborate on implementing new
processes and policies.

Chapter

5.Continue efficient information
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CHAPTER - parformance

Benchmarking

Performance benchmarking involves
collecting documented project costs and
plotting the component costs of project
delivery against the total construction
cost (TCC). The objective of this exercise
is to develop relationships between
these variables by performing regression
analyses. Since Update 2009, the results
of the regression analyses have yielded
significantly better correlation compared
to prior years of the Study. This is
primarily due to the adoption of statistical
techniques for model selection and
significant improvements in the modeling
methodology.

The project costs data are collected
from the agencies using a Performance
Questionnaire created in Microsoft
Excel®. Data are then compiled from the
questionnaires in Excel® using a Visual
Basic for Applications (VBA) code and
transferred into the database, where the
data is reviewed and vetted. A copy of the
current Performance Questionnaire can be
found in Appendix A.

A. STUDY CRITERIA

The following criteria applied to Update
2014 performance benchmarking
analyses:

» Total Construction Cost—TCC
is the sum of costs associated
with the awarded construction
contract, net change orders,
utility relocation, and construction
by agency forces. TCC does
not include the cost of land
acquisition, environmental

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

Completion Date — Projects
included in the Study analyses
were completed on or after
January 1, 2009 and before
December 31, 2013. Projects
with earlier completion dates
were kept in the database, but
excluded from the analyses.

Outlier Elimination — Statistical
elimination was used to identify
outliers in the performance
model. The total project delivery
percentage of each project in 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;

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.
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It should be noted that this ap-
proach, which was first adopted in
Update 2008, allows for the inclu-
sion of more data than in previous
years. Previously, other methods
including visual inspection were
used for the elimination of outlier
data points. This change was in
part allowed by the improved mod-
eling techniques that have been
documented in prior Study reports.

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

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

* Change Order Classification
— To support meaningful change
order analyses, the Project Team
reported change orders in ac-
cordance with the following clas-
sifications:

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 classifica-
tions, “Other Municipal Facilities”
and “Other Pipes” were added
to the Municipal and the Pipes
projects categories, respectively.
These two classifications will
include projects that do not fall
under the existing Municipal
and Pipes classifications but are
representative of the Municipal
and the Pipes categories. The
agencies will continue to collect
data for these classifications for
future analyses. The project types
and classifications are shown in
Table 3-1.
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Table 3-1
Project Types and Classifications

Project Types

Classifications

Municipal Facilities

Libraries

Police and Fire Stations

Community Centers, Recreation Centers,
Child Care Facilities, Gymnasiums

Other Municipal Facilities!

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:

1 Projects include design and/or construction activities for parking structures, yards, soil anchors, docks, animal
shelters, reservoirs, water treatment plants, piers, and animal services centers.

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
commited to providing accurate, complete
project delivery cost data to support the
development of performance models.
Project delivery costs are defined as the
sum of all agency and consultant costs
associated with project planning, design,
bid, award, construction management, and
closeout activities. Examples of specific
activities included in each phase of project
delivery are presented in Table 3-2.

For the Update 2014 Study, the agencies
completed the questionnaires with
comparable, complete, and accurate
values. The agencies also review and
compare their data collection and
confirmation techniques on a regular basis.
For example, in a quarterly meeting during
Update 2008, each agency delivered a
presentation describing how it compiles the
project delivery data for the Performance
Questionnaire. In addition, discussion
among the Project Team helps clarify
and resolve inconsistencies in the data
collection methodologies. It also ensures
that input data is vetted before projects are
submitted for analysis.
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Table 3-2
Project Cost Categories
Category Description
and Phase
The design phase (and associated costs) begins with the initial concept
development, includes planning as well as design, and ends with the
1) Design issuance of a construction Notice to Proceed. Design costs consist of direct
Costs: 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
Planning . o
* 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
e Complete environmental documentation and clearances
* Manage right-of-way procurement process
» Monitor and control project costs
» 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
Desi » Coordinate agency reviews of documents
esign » 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
« Prepare advertisement for bids
e Qualify bidders
* Manage the pre-bid conference
Bid and Award | 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
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Table 3-2
Project Cost Categories (cont’d)

Category Description
and Phase

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

e Manage claims

» Perform final inspections and develop and track punch list

» Commission facilities and equipment

e Train maintenance and operation personnel

» Document and track warranty and guarantee information
e Plan move-in

« File notices (occupancy, completion, etc.)

» Check and file as-built documents

» Monitor and control project costs

Closeout
Phase

This is the total cost of delivering a capital improvement project, equal to
the sum of the design cost and construction management costs indicated
above.

3) Total Project
Delivery Costs:

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.
4) Change These are conditions a designer could not have reasonably been
Order Cost: 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.

Page 25



Annual Report Update 2014

Table 3-2
Project Cost Categories (cont’d)
Category Description
and Phase
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
5)Total are included in the TCC:
Construction |* Direct actual construction
Cost (TCC): « 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 compiled in a customized Microsoft
Access® database. This database not
only serves as a repository for the data
collected since the inception of the Study,
but also allows for data analysis using built-
in functions. The database also provides
customized reports and tables for easy
data interpretation. Each year, the projects
database is updated with the inclusion of
projects data submitted for that Study year.
The analysis and the reporting features of
the database are also updated.

Table 3-3 summarizes the number of
projects included in the database and in
the analyses. The 5-year database used
for the current analysis contains 665
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. In addition, projects delivered by
alternative delivery are excluded from the
analysis but included in the database. The
665 projects selected for analysis do not
include projects delivered by alternative
delivery. As explained under subsection
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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.

Thisis 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 3-3 shows that as the rules for
project selection were refined, the number
of non-representative and projects with
TCC less than $100K have decreased. In
addition, only thirteen projects have been
excluded as outliers in the Update 2014
Study as compared to the elimination
of several hundred projects prior to the
refinement of the statistical model in 2009.

In the Study 2002 report, it was
recommended that at least 10 projects



per classification and a minimum data
set of 2,000 projects distributed evenly
among classifications, ranges of TCC,
and agencies are necessary to achieve
statistically-significant results. While over
2,000 projects have been collected in the
database, the number of projects analyzed
in any Study phase is significantly lower
due to the criteria selected for the inclusion
of projects in the database. 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

Chapter

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. 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 2014 analyses.

Table 3-3
Growth of Database
Hg Submitted Deleted? Count. AT Excluded Net
0 Deletions®
a: Traditi Al @ d)Y N f) Proi Projects in
2 | T ey o) [rec| G | @zorar (P (o) [anayees
2 | submitted | Projects Total | <$100K | ooppative (€)-d) Date < 2006| Outliers®| (M= (e)-
% Submitted (-
I 239 0 239 27 44 168 168 0 0
1 285 0 285 0 35 250 250 0 0
11 262 0 262 0 29 233 233 0 0
v 173 0 173 18 24 131 131 0 0
\Y 182 0 182 0 4 178 177 0 0
VI 191 0 191 0 4 187 188 0 0
VI 158 0 158 2 0 156 156 0 0
VIII 155 0 155 2 0 153 149 0 4
IX 174 10 184 2 1 171 44 1 126
X 122 15 137 1 0 121 0 1 120
Xl 160 15 175 0 0 160 11 6 143
XII 143 8 151 3 0 140 4 2 134
XIlI 145 27 172 0 0 145 4 3 138
Total| 2,389 75 2,464 55 141 2,193 1,515 13 665
Notes:
1 Study Phase indicates action taken on the count of projects corresponding to Study Years | = 2002, I1 = 2003, Il = 2004,

IV =2005, V = 2006, VI = 2007, VIl = 2008, VIII = 2009, IX = 2010, X = 2011, XI = 2012, XIl = 2013, and XIII = 2014
2Projects that do not fit Study criteria for project classifications and minimum TCC of $100K were removed from the database.
®Qutliers are identified based on statistical analysis.
4These represent projects delivered by alternative project delivery techniques. These projects are kept in the database, but not

analyzed. These projects will be analyzed when a sufficient number of such projects are available to facilitate meaningful

analyses.
5 Projects delivered by alternative techniques are retained in the database but not analyzed. These projects are not included
in the 665 projects selected for analysis in the Update 2014 Study.
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D. CHARACTERISTICS OF
DATA ANALYZED

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

Project Count and Project Delivery by
Completion Year

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

Chapter

As indicated in Table 3-5, median project
size has fluctuated considerably since
2009. The median project size increased
approximately 26 percent between 2009
and 2011. After increasing in 2009 and
2010, there was a decrease in median
project size in 2012 with an approximately
20 percent decrease over 2011 levels.
In 2013, the median project size then
increased 20 percent to a similar value
as in 2011. A similar trend is observed in
the average project size. The fluctuations
could be due to a combination of several
factors such as the selection of projects
using the five-year window, elimination of
projects with high TCC values during the
outlier analysis, and the addition of several
new projects with low TCC values.

Table 3-5
Project Count and Project Delivery by Completion Year
Count by Project Type Project Delivery Data
Project nz o 3<D> = gg 2 gg ’0\3‘3.0
Completion| 85 | = 2 S s | @2 | @5 | 2@ |2982[<53
Date =0 8 (0] ~ D \_Z/% 53 - 0 ®Cc —|QTD
2% @ . ? - — 3189873209
- 8| o|=2[F 23|°¢2
2009 28 76 56 10 170 | $2.46 [ $0.82| 21% 19% 40%
2010 15 55 80 8 158 | $2.35 [ $0.95| 22% 19% 41%
2011 26 51 59 11 147 | $2.65 | $1.03| 27% 21% 48%
2012 10 38 43 11 102 | $1.96 | $0.86| 27% 22% 49%
2013 18 25 40 5 88 $2.47 1 $1.04 | 29% 17% 46%
Total 97 245 278 45 665 | $2.40 |$0.92| 25% 20% 45%
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.

% Total excludes projects delivered by alternative delivery mechanisms such a design-build, JOC, and CM@Risk.
Projects delivered by alternative techniques are retained in the database but not analyzed. These projects are not
included in the 665 projects selected for analysis in the Update 2014 Study.
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While project delivery costs measured as
a percentage of the TCC have remained
relatively stable in the past, this percentage
has increased 9 percentage points from
2010 to 2012. This can be attributed to
the “below market rate” bids that were
being widely observed in California’s
construction sector. In addition, factors
such as personnel turnover in the agencies
have also affected productivity, leading
to inefficiencies due to the loss of project
specific knowledge.

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.

Projects belonging to the Municipal
category have the lowest average project
delivery percentage. The Pipes category
has the maximum number of projects
(n = 278) in the Update 2014 database.
The Streets category also has a similar
number of projects in the database
(n = 245). The Parks category exhibits

Table 3-6

Project Delivery Costs by Project Type (% of TCC) (Full Range of TCC)

20 0= T
w)] % g — 9 5 8 g 8 o g
® D 0 = 09y @ 3
Type 2. S 22 ~ 55 o T
Q D p @ B S 7]
= 32 =2 2 zZ2 3 = 4
2 S S8 £ =
Municipal Facilities 22% 18% 40% 1.87 97
Parks 29% 23% 52% 0.50 45
Pipe Systems 23% 20% 43% 1.10 278
Streets 26% 20% 46% 0.74 245
Average 25% 20% 45% 0.92 665

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.

% Total excludes projects delivered by alternative delivery mechanisms such a design-build, JOC, and CM@Risk.
Projects delivered by alternative techniques are retained in the database but not analyzed. These projects are not
included in the 665 projects selected for analysis in the Update 2014 Study.
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a high average project delivery cost.
The average project delivery percentage
for the overall dataset is approximately
45 percent. These percentages have
remained relatively stable for the four
project types over the past few years.

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

Chapter

Table 3-7 shows project delivery costs by
each of the four project types in the Study
for the 80th percentile subset of TCC (Note:
In Update 2009, the concept of looking at
a subset of projects was introduced. This
subset generally characterizes the projects
in the type or classification being examined.
This step was taken as it was generally
believed that project delivery for the very
large projects did not characterize the
overall projects in the type of classification
being examined.). The trends in the project
delivery costs for the projects in the 80th
percentile 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 80th
percentile subset of TCC.

Table 3-7
Average Project Delivery Costs by Project Type (% of TCC)
(80th Percentile Subset of TCC)

QZJ Q @) 8 % =

o 5 > — 9 g o > a o c

@ o 0 SRt way @ 3

Type 9 = = <= ~ 25 ST

S =] 82 | g2y @ %

28 - | %8s | 2=

Municipal Facilities 26% 18% 44% 0.97 78
Parks 32% 25% 57% 0.48 36
Pipe Systems 25% 21% 46% 0.82 223
Streets 28% 21% 49% 0.52 196
Average 27% 21% 48% 0.72 533

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.

3 Total excludes projects delivered by alternative delivery mechanisms such a design-build, JOC, and CM@Risk.
Projects delivered by alternative techniques are retained in the database but not analyzed. These projects are not
included in the 665 projects selected for analysis in the Update 2014 Study.
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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 60 percent of the design
work and approximately 79 percent of
the construction management efforts are
completed in-house by the participating

agencies. Consultants account for
approximately 31 percent of the total
project delivery costs while in-house efforts
by the participating agencies accounts for
the remaining 69 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.

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

DESIGN MANAGEMENT PROJECT DELIVERY TCC

In-House |Consultants 3 In-House [Consultants| _; [ In-House |Consultants| _

= =1 S

S L |2 2 22

AGENCY § o | = < s |s < SR g
B @ o leoelBla B8] 9 ® o |8 | o > || E
=S|l F (2|23l S12I2|z123]1218]8

S S |q o o
Agency A |44.2| 71% [ 17.8 | 29% |28%|38.4 | 81% | 9.1 | 19% |18%|82.6 |75%| 26.8 | 25% [46%(2.1|1.0
Agency B | 12.0| 40% | 18.2 | 60% [27%|12.5[57% | 9.2 | 43% |18%)|24.5 |47%| 27.4 | 53% |45%]2.0|0.5
Agency C|26.8|95% | 1.3 | 5% [19%|24.9(98% | 0.5 | 2% |17%]|51.8|97%| 1.9 | 3% |36%]|2.0|1.3
Agency D |28.0|53% | 24.7 | 47% |20%| 66.1 [ 88% [ 8.8 | 12% |31%]94.1|74%| 33.6 | 26% |51%|4.8|1.7
Agency E | 7.0 [37% | 11.7 | 63% [19%| 10.8 | 37% | 18.3 | 63% [18%| 17.8 [37%| 30.0 | 63% |37%|1.5(0.7
Agency F | 23.0|52% [ 21.4 | 48% |28%|37.7 | 87% | 5.5 | 13% |26%|60.7 |69%| 26.9 | 31% [54%(2.8|0.5
Agency G [19.8|63% | 11.5 | 37% |25%] 9.3 |99% | 0.1 | 1% |10%]|29.0|71%)| 11.7 | 29% [35%(1.7|0.8
OVERALL [160.7| 60% |106.7| 40% |25%199.7| 79% | 51.6 | 21% |20%|360.4|69%158.3| 31% [45%(2.4|0.9

Notes:

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

and PD (Project Delivery) costs.

2 Total Construction Cost (TCC) is the sum of construction contract award, change orders, utility relocation cost,

and city forces construction cost.

% Design, CM, and PD costs are expressed as percentages of TCC and are unweighted, arithmetic averages of

projects by agency.
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E. REGRESSION ANALYSES 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
regression for modeling project costs
relationships, and using the upper and
lower bounds of a 95 percent confidence
interval to estimate the range of the project
delivery percentages. As a result of these
improvements, the model relationships
could be predicted with a high degree of
certainty as compared to previous Study
years. As previously indicated, during
Update 2009, the modeling methodology
was further refined by analyzing the data
in two ranges of TCC. Results from the
regression analysis methodology are
discussed in Appendix B.

In most cases, the results reflect the
agencies’ experience with the delivery
of capital projects that on a percentage
basis projects with lower TCCs are more
expensive to deliver than projects with
higher TCCs. Only 3 out of the 16 categories
have lower project delivery percentages for
the 80th percentile subset of projects than
the full range of projects. It is concluded
that the model results are reasonable from
a statistical perspective.
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F. OTHER CONSIDERATIONS

Size of the Database

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 based on age. The
participating agencies are also challenged
to identify as many completed projects as
possible that meet the rest of the Study
criteria. The benefits of projects delivered
via alternative delivery techniques need
to be quantified by including them for
analysis in the project database. However,
due to the significant difference in delivery
mechanisms, those projects will have to be
analyzed separately from the rest of the
projects in the database.

BMP Implementation and Project
Delivery Costs

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
construction cost fluctuations.
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Practices

At the onset of this Study, the agencies
examined over 100 practices used in
project delivery. Included in this Study were
a number of practices that the participants
did not commonly use at the time, but
believed could add value if ultimately
implemented as Best Management
Practices (BMPs). Each year the agencies
look at changes in the industry and reflect
on relevant experiences in order to identify
new BMPs. Existing BMPs, in some cases,
are reworked by the agencies to address
specific challenges encountered during
implementation. As in the past, agency
implementation of these selected practices
continues to be tracked during the Study.

BMPs are usually developed to address a
specific issue, however, its implementation
may affect other elements of project
delivery. A BMP that reduces project
schedule, for example, may also favorably
impact both communication and project
costs. While it is not possible to discreetly
quantify all the benefits of a given BMP,
the participating agencies developed an
approach to identify the major benefits
associated with each BMP. This was
accomplished in Update 2010 Study by
assigning a Perceived Value to each
BMP. The Agencies continue to identify
the Perceived Value on all new BMPs.
The participating agencies judge that each
of the BMPs favorably impact one of the
following categories:

CHAPTER” Best Management

e Cost

Schedule

Quiality
e Communication

e Environment

Customer Service

To identify the predominant Perceived
Values associated with each new BMP,
the participating agencies vote on which
Perceived Values are most applicable
for their Agency. The responses are then
tabulated. A Perceived Value receiving
three or more votes relative to a BMP
is considered to be of significance and
received a check mark as shown in
Table 4-1. If a check mark is not shown,
it indicates that the Perceived Value
received two or less votes relative to a
BMP; it does not mean that a BMP has no
benefit to that Perceived Value category.
The majority of the BMPs are assigned
a Perceived Value of either “cost” or
“schedule”, followed by “quality”. This
indicates that majority of the agencies
found these “Perceived Values” as most
applicable to the adopted BMPs.
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A. NEW BEST MANAGEMENT
PRACTICES

In Update 2014, the Project Team added
one new BMP to the BMP implementation
tracking list. The new BMP was developed
by discussions during a quarterly meetings.
The new BMP is:

* 5.1ll.Lk 2014 — Establish the use
of dashboards as a quick way
to check project delivery perfor-
mance for both internal and ex-
ternal reporting and that is easy
to use, has appropriate level of
transparency and is efficient.

This new BMP is believed to directly
influence cost, schedule, communication,
and customer service aspects of either
design or construction management, and,
ultimately, project delivery efficiency.
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B. DESCRIPTION OF BEST
MANAGEMENT PRACTICES

Included in this report are descriptions of
each BMP. Study 2002 report was when
they were firstincluded. These descriptions,
presented in Table 4-1, have been updated
to reflect the changes in the interpretation
of those BMPs, the inclusion of Perceived
Values for each BMP as well as additions
(year developed shown with number) to the
BMP list since 2002.
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C. PROGRESS ON BEST
MANAGEMENT PRACTICE
IMPLEMENTATION

For Update 2014, the agencies continued
to exchange ideas regarding strategies
for implementing various BMPs by using
networking opportunities during the face-
to-face meetings, team discussions during
conference calls, and the online discussion
forum. Agencies pursuit of fully implementing
BMPs was not as fruitful as with years
past. Many Agencies had other competing
priorities to deal with. Other impacts were
continued staff reductions, furloughs, and
the management’s increased involvement
in resolving budgetary issues. Constraints
continue to limit the full implementation
of BMPs for some agencies. In those
instances, a partially implemented BMP is
considered complete by that agency and is
noted in Table 4-2. Agencies continue to
focus their efforts on adherence to BMPs
that have been implemented and judged

. City of Los Angeles

Chapter

to provide efficiencies in project delivery
processes for participating departments.
As of Update 2014, and including the
addition of the new BMP, the agencies
have fully implemented about 69 percent
of all BMPs. Seven (7) percent of the total
BMPs have been partially implemented
by the agencies. Many of the remaining
BMPs require more involvement and
input from multiple departments making
them more complicated to implement than
other BMPs.

To support the linking of BMPs to
performance improvements, BMP
implementation by the agencies is tracked.

BMPs targeted for future implementation
and progress on implementation of
adopted BMPs since the Update 2014
are summarized below.

Implemented from
June 2013 to September 2014:

Targeted October 2014 Onward:

® 4.1V.b 2010 Implement Electronic
Contract Payment Process.

® 5.1ll.g 2006 Monitor “earned value”
versus budgeted and actual expenditures
during project delivery.

® 5.111.k.2014 Establish the use of dashboards
as a quick way to check project delivery
performance for both internal and external
reporting and that is easy to use, has
appropriate level of transparency and is efficient.
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I City of Long Beach

1. City of Oakland

® 5.111.k.2014 Establish the use of dashboards
as a quick way to check project delivery
performance for both internal and external
reporting and that is easy to use, has
appropriate level of transparency and is efficient.
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IV.  City of Sacramento

Department of Public Works Department of Public Works

Department of Utilities Department of Utilities

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

V. City of San Diego

® 2.0.2007 Establish criteria for obtaining
independent cost estimates which take in
consideration both project characteristics and
volatility of the market (partially Implemented)

e 5.1 2013 Implement a schedule tracking
system that monitors the actual percent
complete against the percent of time elapsed
for each identified phase of the approved
project and schedule (partially Implemented)

® 7.a.2009 Identify the environmental
benefits of the project at the time of
award (partially Implemented)

® 5.111.k.2014 Establish the use of dashboards
as a quick way to check project delivery
performance for both internal and external
reporting and that is easy to use, has
appropriate level of transparency and is efficient.
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VI. City and County of San Francisco

Implemented from
June 2013 to September 2014:

Targeted October 2014 Onward:

® 5.1I1.k.2014 Establish the use of
dashboards as a quick way to check
project delivery performance for both
internal and external reporting and that
is easy to use, has appropriate level
of transparency and is efficient.

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) (Partially Implemented).

VIl.  City of San José

Implemented from
June 2013 to September 2014:

Targeted October 2014 Onward:

® 4.1V.b 2010 Implement Electronic
Contract Payment Process.

® 5.111.k.2014 Establish the use of dashboards
as a quick way to check project delivery
performance for both internal and external
reporting and that is easy to use, has
appropriate level of transparency and
is efficient (Partially Implemented).

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

3.1ll.a. Use a formal Quality Management
System. (partially implemented)

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

6.n 2013 Determine appropriate consultant costs
for professional services (partially implemented).

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

As in previous years, the ability to share
issues or concerns continues to be one
of the Study benefits most appreciated
by the participating agencies. Information
exchange occurs in a web based forum
which provides an avenue to receive
input from fellow team members. A total
of eleven topics were discussed during
Update 2014. From this set of discussions,
the following six topics are presented as
an example of the types of informational
exchanges that occurred within the Update
2014 Online Discussion Forum.

» Water Quality Inspector

* Design Immunity for Public
works Projects

» Project Controls
» CIP and Level-of-Service
» Agency Supplied Materials

* Inspection of Construction
Projects

A. WATER QUALITY INSPECTOR

The City of Long Beach proposed a
question to the Benchmark Study Group.
They asked what cities had created a
“Water Quality Inspector” position, or if they
use public works inspectors to perform
some of the inspections duties outlined in
their MS4 stormwater permit? If they have
a water quality inspector position, they
would like to see the position description.

(HAPTER " Online Discussion

The City of Los Angeles stated that
their Public Works/Bureau of Sanitation,
Watershed Protection Division has a group
of inspectors that are involved with all
kinds of inspections related to watershed
protection (mainly storm water issues),
such as potential illegal dumping to open
channels, pollution prevention during
private construction, etc.

Please see the corresponding links for
position descriptions:

» 4292 Environmental compliance
inspector - http://per.lacity.org/
perspecs/4292.pdf

e 4293 Sr. Environmental
compliance inspector - http://
per.lacity.ora/perspecs/4293.pdf

« 4289 Chief Environmental
compliance inspector | and
[l - http://per.lacity.org/
perspecs/4289.pdf

The City of San Francisco provided a PDF
file of their Water Control Inspector (#6115)
which is found on the Benchmarking
Team’s SharePoint site.

The City of San José has Environmental
Inspectors (see PDF file found in the
Benchmarking Team’s SharePoint site) in
their Environmental Services Department
(ESD) and Construction Inspectors in
their Public Works (PW) Department. In
general, PW Construction Inspectors take
the lead role on stormwater compliance
for Capital Improvement Projects and
ESD Environmental Inspectors take the
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lead role on private development projects.
However, both departmental teams support
each other when needed. For example,
PW Construction Inspectors can call ESD
Environmental Inspectors to intervene at a
Capital project site where ESD can issue
a citation (rather than a PW Construction
Inspector issuing a work stoppage); and
PW Construction Inspectors (who also
oversee construction related to private
development) will flag issues for ESD
if they see anything when they are at a
private development site. Similarly, with
regard to reporting for the City’s permit, PW
Construction Inspectors are responsible
for supplying data for Capital project sites
and ESD Environmental Inspectors are
responsible for private development sites.

The City of Sacramento Public Works
responded by stating they do not have
a Water Quality Inspector position.
They use Construction Inspectors to
ensure stormwater permit conditions and
stormwater water quality construction
specifications are followed.

The City of Oakland has not created a
Water Quality Inspector position. Their
inspectors are responsible for compliance
with MS4 requirements. They use staff
from the City’s Watershed division and
consultants to assist inspectors on as-
needed basis.

The City of San Diego has the same
process as the City of Sacramento: The
City of San Diego does not have Water
Quality Inspectors. For Engineering
Permits (Grading and ROW) and CIP
projects, they use Resident Engineers (in-
house) to perform all aspects of inspection,
including enforcement of storm water
regulations. For Building permits, the City
uses Building Inspectors (in-house) whose
responsibility include enforcement of storm
water regulations.

Page 66

B. DESIGN IMMUNITY FOR PUBLIC
WORKS PROJECTS

The California Government Code Section
830.6 affords a “design immunity” defense
to agencies, in instances where either
the City Council or a designated City
staff member formally approves plans or
designs prior to the commencement of
construction. Wanted to better understand
how the other cities do it, the City of
Long Beach asked each agency if their
agency approves the plans or designs,
or if instead has an agency staff member
been delegated approval authority? If an
agency staff member is designated, what
is such person’s capacity or job position?

For the City of Los Angeles, the City
Engineer signs the cover sheet of all
projects and plans and specifications are
formally authorized for advertising by the
Board of Public Works. They pointed to
their Board Journal on their website for
an example.

The City of Sacramento, Department
of Public Works, requests City Council
approval of their plans and specification to
preserve their design immunity. Typically,
this approval is done as part of the City
Council action awarding the construction
contract.

San Diego’s City Engineer delegates
authority to approximately 15 Deputy City
Engineers for signing construction plans
prepared for City projects. The Deputy
City Engineers work in the capacity of
Senior Civil Engineers. The referred the
Benchmarking group to an attached file
labeled ML-2002-1, a Memorandum of
Law from their City Attorney, for more
information.



In the City of San José, the Director
of Public Works approves plans and
specifications pursuant to Municipal Code
Section 14.04.430:

(http://sanJosé.amlegal.com/nxt/gateway.
dll/California/sanJosé_ca/sanJosému
nicipalcode?f=templates$fn=default.
htm$3.0$vid=amlegal:sanJosé ca).

The City of Oakland has their project plans
and specifications approved by the City
Council at the time of construction contract
award.

The City of San Francisco’s professionally
licensed engineers and architects in
responsible charge of their projects,
stamp and sign the design plans and
specs and follow the current standards.
They do not have a single staff member
designated to sign either engineering plans
or architecture plans since each discipline
signs their own respectively. The City of
San Francisco has design immunity.

The City of Oakland has their project plans
and specifications approved by the City
Council at the time of construction contract
award.

Chapter

C. PROJECT CONTROLS

The City of San Diego was in the midst
of reviewing its current Project Controls
functions. They reached out to the other
cities to identify best management practices
and industry standards. They asked the
following questions:

1.How does your agency conduct
Project Controls for its CIP
implementation?

2.Do you have a dedicated group?
If so, what are their roles and
responsibilities?

3.Do you hire consultants to
schedule, monitor, and report on
project performance with respect
to time and money?

4.What role do your project
management staff play in Project
Controls?

5.What system(s) (e.g. Primavera)
do you use?

Responses were received from six
agencies. The detailed responses can be
found in Table 5-1 below.
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D. CIP AND LEVEL-OF-SERVICE

The City of San Diego is in the process of
developing a comprehensive consolidated
multi-year CIP to address long term capital
infrastructure needs. A major topic that
they need to address in this plan is the
level-of-service for various asset types.
The linkage between future infrastructure
need and services will occur through the
implementation of a monitoring program
that provides information regarding public
demands and service levels in order to
guide elected officials decisions regarding
infrastructure investments. For that, they
wanted to learn about how the other cities
are tackling the level-of-service for various
assets in their CIP plan by asking the
following questions:

1.Do you have a written service
level/ performance measure
for each asset that is owned by
your City? If yes, how often it is
revised and updated?

San Diego does, but partially.
There is not a centralized uniform
and current collection of Service
Level Standards. Little data is
readily available showing frequent
updates.

2.And for those that don’t have a
defined level-of-service, how do
you make decisions regarding
infrastructure growth?

Asset managing departments have been
independently making these decisions in
working with the community, Council, and
other stakeholders in compliance with the
City’s General Plan.

Chapter

The City of Sacramento Department of
Public Works measures and monitors
the Pavement Quality Index of all of our
street pavements to determine if they are
achieving their index goal and what level of
funding is needed to increase the index to
desired levels. However, they do not have
a written level of service policy for every
other asset. They use our Transportation
Programming Guide to make decisions
on where to invest transportation funds to
support growth, improve public safety and
neighborhood livability.

The City of San Francisco, Department
of Public works answered that they do
not have a performance level standards
for particular classes of assets with the
exception of streets where the policy is
to achieve and then maintain a PCI of 70.
For structures such as buildings, bridges,
and tunnels the goal is to reach funding
levels where the buildings are able to be
maintained in their current state of repair.
For pipes, the goal is to replace a certain
number of miles per year. The City bases
decisions on the level of funding that they
have available. Projects are then prioritized
based on a set of funding principles
that are part of the 10-year capital plan.
Mandates, asset maintenance, and growth
are included in the principles. Please refer
to the Capital Planning website at www.
onesanfrancisco.org.

The City of Oakland Public Works had a
prioritization policy approved by the City
Council in 2004 for the City’s various
infrastructure. That policy addressed
Facilities and Structures, Parks and
Open Space, Sanitary Sewers, Storm
Drainage, Streets, Sidewalks, and Traffic
Improvements. Factors evaluated when
determining priorities included various
levels of service. In 2012, they also
prepared an Infrastructure Report Card
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that evaluated the condition of the City’s
Infrastructure and developed short and
long-term measures and strategies to
address infrastructure priorities and
deficiencies. They are currently working
on revising the 2012 Infrastructure Report
Card.

For Los Angeles Bureau of Engineering,
they are not aware of an adopted City policy
regarding level of service for infrastructure.
Individual operating departments often
have their own policies such as pavement
slurry/overlay based on PCI, sewer lining
based on CCTV grades, etc, but BOE is
not an operating Department so they are
not knowledgeable of all of the various
infrastructure programs and their levels of
service. BOE is in charge of one program,
which is to manage the bridge inspections
and ratings, which is done per Caltrans
criteria.

The City of San José provided the following
response:

1.With respect to the existence of a
written service level/performance
measure for City assets, the City
of San José responds as follows:

a.The City has a Sanitary Sewer
Level of Service Policy that is
approximately 25 years old
and is currently being updated
with results of the General
Plan 2040 which adds jobs
and housing to certain areas
of San José. The policy guides
the upsizing of sewer mains.

b.The City has separate Traffic
Level of Service Policies
specific to certain areas of
San José. For example, there
is a policy for the downtown
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area and policies for specific
plan areas (growth areas)
such as North San José.
These policies are revised
when there is a significant
change to the zoning, growth,
mass transit corridors, etc,

c.The City uses a pavement
condition index to evaluate
the maintenance needs of
the City’s 2,500 mile network
of roadways (1 to 100 scale);
however, current funding only
covers arterial maintenance
(800 miles). The City currently
has no residential street
maintenance program other
that filling potholes.

2.Forthose assets that do not have
a defined level-of-service, the
City of San José makes decisions
regarding infrastructure growth
as follows:

a.Storm Sewers and Sanitary
Sewers - guided by dynamic
computer models of
the systems, part of their
respective Master Plans which
identify projects, typically
designed, constructed and
dedicated by development
projects.

b.Traffic Signals - new signals
are prioritized based upon
nexus contributions from
adjacent developments,
analysis of signal warrants,
and region-wide projects.



E. AGENCY SUPPLIED MATERIALS

The City of San Diego currently supplies
material for the contractor’s use in special
cases such as water pipeline projects.
The City was considering increasing the
frequency of providing owner supplied
materials so they reached out to the other
cities of the Benchmarking Study and
asked if other agencies directly purchase
any CIP materials (concrete, asphaltic
concrete, pipeline, etc.) directly in bulk,
not through contractors and then supplied
the contractors with agency provided
materials? If so, can they please let the City
of San Diego know more and how they can
get a copy of the specification language?
Please let the city know if they are aware
of any other agency who may also supply
some of the materials.

In the City of Oakland, they supply some
specific materials such as traffic signal
equipment including pole, mast arm,
controller and sewer manhole frames and
covers. Their specifications specify that
these items will be provided by the Agency.

The City of Sacramento Department of
Public Works procures the traffic signal
poles on a traffic signal project and provide
them to the contractor. Mast arm traffic
signal poles are custom made and long
lead items that can take 4-5 months to
produce. By ordering the poles prior to bid
advertising and supplying the poles, they
are able to cut the amount of construction
time by not having to wait for the signal
poles. The contractor is notified in the
contract specifications that they must
coordinate with the City’s signal pole
vendor for the delivery of the signal poles
to the contractor’s yard or other location.

Chapter

The City of San Francisco does not. They
used to when their city asphalt plant was
up and running. Currently their paving
specifications require the contractors to
pick up the asphalt from the asphalt plant.

The City of San José does not typically
supply materials on construction contracts;
however, due to the City’'s unique
requirements, traffic signal controllers are
supplied to the contractor. In the contract
specifications, it simply states that the item
will be furnished by the City.

The City of Los Angeles Bureau of
Engineering does not generally buy bulk
materials for construction projects (outside
of use by their own City Force Account
construction crews). However, on occasion,
they do purchase long-lead materials for
construction projects in which case the
specifications would state that the item is
to be provided by the City. The City would
also obtain Board of Public Works approval
to sole source items in those cases and to
purchase the items.

F. INSPECTION OF CONSTRUCTION
PROJECTS

The City of San José is considering
changing the way itinspects its Public Works
construction projects and is interested
in learning how projects are inspected
in other Benchmarking Group Cities.
Currently, San José uses a combination of
code-certified and non-certified inspectors
in the following manner:
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City projects within public right-of-way
(roadway widening, storm/sanitary sewers,

2.Code-Certified inspector’s role:

street lights, traffic signals, etc.):

1.Non-certified inspectors are
responsible for inspecting the
vast majority of the construction.
They coordinate with code
inspectors when necessary.

2.Code-certified inspectors
typically used for the following:

a.Structures which were
designed specifically for the
project (not per standard
detail)

b.Electric wiring/connections,
because the City has unique
electrical requirements.
Although they are asked to
sign the Connect Order with
PG&E, the code-certified
inspector does not inspect
the raceway (trench, conduit,
etc.) for the electrical system
(this is inspected by the non-
certified inspector).

City projects located outside of
public right-of-way (parks, community

centers, etc.):

1.Non-certified inspector’s role:

a.Monitor the construction on
a daily basis and coordinate
with code inspectors when
necessary.

b.Inspect site improvements

(grading, paving, storm
drain, etc.).
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a.lnspect code items within
the building itself. This work
does not typically include the
trenches, conduit, pipeline,
etc. for utility connections
from the public right-of-way
to the building.

b.Inspect on-site retaining walls
when required by code.

The City of San José asked if other
cities use code-certified inspectors in
combination with non-certified inspectors
on their construction projects. What do
they inspect? Is there a differentiation in
their use between projects located within
public right-of-way and those that are not?

The City and County of San Francisco uses
a combination of certified and non-certified
inspectors. Currently the inspection group
is separated into two groups:

1.Buildings

2.Infrastructure, or within the public
right of way.

They inspect according to the permitted
design drawings and general code
knowledge, but with more emphasis on
the former, as these are permitted per code
anyways. The permitting agency, let’s say
the Department of Building Inspection,
would bring out their inspectors to confirm
certain scopes of work (Life Safety, ADA,
etc) has been installed per code.



The City of Sacramento Department of
Public Works inspects all public works
projects in the street right-of-way including
new roads, street reconstructions, road
widening, water, sewer and drainage pipes,
street lighting and park improvements.
They use non-certified inspectors to
perform this work.

The City of Oakland Public Works
Department does not have code-certified
inspectors. All civil and architectural
projects are inspected by non-certified
inspectors. They hire consultants for
specialty inspections where needed.
Inspection of building, mechanical,
plumbing or electrical components is
typically performed by various code-
certified building inspectors as part of the
City’s permit review and approval process.

Chapter

The City of San Diego uses a combination
of both code-certified inspectors (Building
Inspectors) with non-certified inspectors
(Resident Engineers) on construction
projects. These two types of inspectors
are both used only when a Building Permit
is part of the construction project. The
differentiation of their construction project
is when a Building Permit is part of the
construction.

The City of Los Angeles Inspection is
performed by the Bureau of Contract
Administration in the City of Los Angeles.
The City of Los Angeles Bureau of Contract
Administration also provided additional
details directly to the City of San José.
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CHAPTER

Conclusions

A. PERFORMANCE BENCHMARKING

Performance Benchmarking for the Update
2014 Study involved analysis of 665
projects in the projects database. The
results of the performance benchmarking
evaluation show that in almost all cases
project delivery costs expressed as a
percentage of TCC are higher for projects
with lower TCCs. This clearly indicates
that an economy of scale exists in the
delivery of capital projects. Project delivery
percentages (arithmetic averages) for the
Update 2014 Study varied between the
following values for the full range and the
80th percentile subset of TCC respectively:

Table 6-1
Update 2014 Project
Delivery Percentages

Project
Delivery
Percentages

Type

Municipal Projects 40% - 44%

Parks Projects 52% - 57%

Pipes Projects 43% - 46%

Streets Projects 46% - 49%

Although the results of the performance
analyses are based on historical data
provided by the participating agencies,
there are several factors that could affect
project delivery and are not captured in
the performance model. These external
factors include personnel turnover in the
agencies etc. which impact project delivery.
Since such factors are not captured in
the performance model, the reader is

cautioned that the improved results of
the regression analyses only be used
as a reference and not for prediction of
performance. In addition, in light of the
current bid environment, it is recommended
that the reader use best judgment in the
context of the current economic downturn
when using the Study results for planning
and budgeting.

In addition to Table 6-1, additional analysis
was conducted in Update 2014 Study
to analyze project delivery percentages
of projects based on TCC ranges. This
analysis further confirmed that projects
with low TCC costs have higher project
delivery percentages than projects with
high TCC costs. This analysis had more
variation in project delivery percentages
than seen in the previous analysis and is
described in Appendix D.

B. SPECIAL STUDY

The Update 2014 Special Study
investigated the trend in consultant rates
over time. Atemplate form was developed
for agencies to collect consultant rates
data for the past 5 years, and this data will
be populated by the agencies over the next
year. The template form was developed by
the entire group to confirm the necessary
data will be collected to make the Study
beneficial.

C. BEST MANAGEMENT PRACTICES

In Update 2014, the agencies continued
to exchange ideas regarding strategies
for implementing various BMPs using
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networking opportunities at the face-to-
face meetings, conference calls, and the
online discussion forum. In Update 2014,
the Project Team added one new BMP:

* 5.1lLLk 2014 — Establish the use
of dashboards as a quick way
to check project delivery perfor-
mance for both internal and ex-
ternal reporting and that is easy
to use, has appropriate level of
transparency and is efficient.

This new BMP is believed to directly
influence cost, schedule, communication,
and customer service aspects of either
design or construction management, and,
ultimately, project delivery efficiency.

Agencies continue to focus their efforts on
monitoring adherence to BMPs that have
beenimplemented and are judged to provide
efficiencies in project delivery processes
for participating departments. While the
Agencies continue to review and update
BMPs that have been fully implemented
and pursue full implementation of partially
implemented BMPs, in some cases
constraints limit the full implementation of
BMPs. In addition, many of the major ideas
for BMPs have already been identified.
While the Agencies try and a new BMP
may be identified, it is getting harder and
harder to identify new BMPs. That does
not stop continued refinement of BMPs
amongst each Agency. Several agencies
have established a goal of implementing
several BMPs this upcoming year.

To support the linking of BMPs to
performance improvements, BMP
implementation by the agencies are
tracked. As of Update 2014, and including
the addition of the new BMP, the Agencies
have fully implemented about 69 percent
of all BMPs. Seven (7) percent of the total
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BMPs have been partially implemented
by the agencies. Many of the remaining
BMPs require more involvement and input
from multiple departments making them
more complicated to implement than other
BMPs.

D. ONLINE DISCUSSION FORUM

In Update 2014, the Online Discussion
Forum and open dialog between each
Agency continues to be an important
feature for Study participants. Active,
meaningful exchanges occur along
with important issues being addressed
resulting in changes to policy, approach,
or BMP implementation. Participants
continue sharing information through the
Online Discussion Forum, conference
calls, e-mails and during the face-to-face
meetings. The interesting outcomes of
these discussions are presented to the
public through the Study reports. The
continued sharing of challenges and
solutions through the Online Discussion
Forum remains a remarkable benefit to all
participants.

E. PLANNING FOR UPDATE 2015

Over the course of Update 2014, the
Project Team identified a number of
activities to consider including next year
in Update 2015. These activities include:

e Continue discussions on how to
implement the new BMP (5.111.k;

e Continue collecting data on
projects delivered via alternative
delivery techniques;

 Developing new BMPs and
tracking the implementation of
adopted BMPs;



Chaﬁter

 Continuing discussion on current F. ACKNOWLEDGEMENTS

topics via the round-table

discussion forum; The participation and contribution of

the following individuals to the Study is

e Continuing meaningful gratefully acknowledged. This work would

exchanges on the Online not have been possible without their
Discussion Forum via the contributions.

SharePoint website; and

* Review data from Special Study
consultant rate trends.

Update 2014 Project Team
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Management Division
Airport Plaza, 4th Floor

Long Beach, CA 90815
(562) 283-7853

(562) 283-7351 (fax)
Neil.morrison@polb.com

Sean Gamette, P.E.,

Acting Assistant Managing Director
Port of Long Beach, Engineering Division
Airport Plaza, 4th Floor

Long Beach, CA 90815

(562) 283-7277

(562) 283-7351 (fax)
Sean.gamette@polb.com

Gary Lee Moore, P.E.,

City Engineer

City of Los Angeles, Department of
Public Works, Bureau of Engineering
1149 S. Broadway, Suite 700

Los Angeles, CA 90015

(213) 485-4935

(213) 485-4923 (fax)
gary.lee.moore@lacity.org

Ted Allen, P.E.,

Deputy City Engineer

City of Los Angeles, Department of
Public Works, Bureau of Engineering
1149 S. Broadway, Suite 700

Los Angeles, CA 90015

(213) 485-4915

(213) 485-4923 (fax)
ted.allen@lacity.org

Brooke A. Levin,

Director

City of Oakland,

Public Works Department

250 Frank H. Ogawa Plaza, Suite 4314
Oakland, CA 94612

(510) 238-4470

(510) 238-6412 (fax)
blevin@oaklandnet.com

Michael Neary, P.E.,

Assistant Director

City of Oakland, Public Works Agency
Department of Engineering

& Construction

250 Frank H. Ogawa Plaza, Suite 4314
Oakland, CA 94612

(510) 238-6659

(510) 238-7227 (fax)
mjneary@oaklandnet.com

David Lau, P.E.,

Project Delivery Manager

City of Oakland, Public Works
Department, Bureau of

Engineering & Construction

250 Frank H. Ogawa Plaza, Suite 4314
Oakland, CA 94612

(510) 238-7131

(510) 238-2085 (fax)
dwlau@oaklandnet.com

Gus Amirzehni, P.E.,

Engineering Design Manager

City of Oakland, Public Works
Department, Bureau of

Engineering & Construction

250 Frank H. Ogawa Plaza, Suite 4314
Oakland, CA 94612

(510) 238-6601

(510) 238-7227 (fax)
gamirzehni@oaklandnet.com

David Ng,

Civil Engineer

City of Oakland, Public Works
Department, Bureau of

Engineering & Construction

250 Frank H. Ogawa Plaza, Suite 4314
Oakland, CA 94612

(510) 238-7267

(510) 238-7227 (fax)
dng@oaklandnet.com
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Tim Mar,

Supervising Engineer
City of Sacramento,
Department of Public Works
915 | Street, Room 2000
Sacramento CA 95814
(916) 808-7531

(916) 808-8281 (fax)
tmar@cityofsacramento.org

Nicole Henderson,

Supervising Financial Analyst
City of Sacramento,

Department of Public Works

915 | Street, Room 2000
Sacramento CA 95814

(916) 808-8242

(916) 808-8281 (fax)
nhenderson@cityofsacramento.org

James Nagelvoort, P.E.,
City Engineer and Director
City of San Diego

Public Works Department
202 C Street, MS9B

San Diego, CA 92101

(619) 533-5100
JNagelvoort@sandiego.gov

Mohsen Maali, P.E.,
Senior Civil Engineer
City of San Diego

Public Works Department
Project Implementation and
Technical Services Division
525 B Street, Suite 750
San Diego, CA 92101
(619) 533-6671
MMaali@sandiego.gov

Alex Garcia, P.E.,
Senior Civil Engineer
City of San Diego
Engineering and Capital
Projects Department
Architectural Engineering
and Parks Division

1010 2nd Ave., Suite 1100
San Diego, CA 92101
(619) 533-4640
AGarcia@sandiego.gov
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Hossein Azar, P.E.,
Senior Civil Engineer
City of San Diego

Public Works Department
Architectural Engineering
and Parks Division

525 B St, Suite 750

San Diego, CA 92101
(619) 533-4102
HAzar@sandiego.gov

Rania Amen, P.E.,

Senior Civil Engineer

City of San Diego
Engineering and Capital
Projects Department
Right-of-Way Design Division
600 B St, Suite 800

San Diego, CA 92101

(619) 533-5492
RAmen@sandiego.gov

Myrna Dayton, P.E.,
Senior Civil Engineer
City of San Diego

Public Works Department
Field Engineering Division
9485 Aero Drive

San Diego, CA 92123
(858) 573-5019
MDayton@sandiego.gov

Fuad Sweiss, P.E.,

City Engineer and Deputy
Director of Engineering
City and County of San Francisco,
Department of Public Works
City Hall Room 348

1 Carlton B. Goodlett PI
San Francisco, CA 94102
(415) 554-6920

(415) 554-6944 (fax)
Fuad.Sweiss@sfdpw.org



Patrick Rivera, P.E., Barry Ng, P.E., L.S.,

Division Manager Deputy Director

City and County of San Francisco, City of San Jose,

Department of Public Works, Department of Public Works
Infrastructure Design & Construction 200 E. Santa Clara St.

30 Van Ness Avenue, 5th Floor 5th Floor Tower

San Francisco, CA 94102 San Jose, CA 95113

(415) 554-8221 (408) 535-8477

(415) 437-7001 (fax) (408) 292-6296 (fax)
Patrick.Rivera@sfdpw.org barry.ng@sanjoseca.gov
Oscar Gee, P.E., Michael O’Connell, P.E.,
Project Manager Deputy Director

City and County of San Francisco, City of San Jose,

Department of Public Works, Department of Public Works
Bureau of Engineering 200 E. Santa Clara St.

30 Van Ness Avenue, 5th Floor 5th Floor Tower

San Francisco, CA 94102 San Jose, CA 95113

(415) 558-4582 (408) 975-7333

(415) 558-4519 (fax) (408) 292-6288 (fax)
Oscar.Gee@sfdpw.org michael.oconnell@sanjoseca.gov
Mark Dorian, A.l.A., Ashwini Kantak, AlA,
Architecture Services Manager LEED AP, Director

City and County of San Francisco, City of San Jose, Environmental
Department of Public Works, Services Department

Building Design and Construction 200 E. Santa Clara St.

30 Van Ness Avenue, 4th Floor 10th Floor Tower

San Francisco, CA 94102 San Jose, CA 95113

(415) 557-4719 (408) 975-2553

(415) 522-7777 (fax) (408) 292-6211 (fax)
Mark.Dorian@sfdpw.org ashwini.kantak@sanjoseca.gov
David D. Sykes, P.E., Patricia A. Cannon, P.E., L.S.,
Director Division Manager

City of San Jose, City of San Jose,

Department of Public Works Department of Public Works
200 E. Santa Clara St. 1661 Senter Road, Building A, 1st Floor
5th Fl. Tower San Jose, CA 95112

San Jose, CA 95113 (408) 975-7380

(408) 535-8440 (408) 971-4883 (fax)

(408) 292-6296 (fax) patty.cannon@sanjoseca.gov

david.sykes@sanjoseca.gov
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Questionnaire

California Multi-Agency Benchmarking Study Update 2014 Performance Questionnaire

Agency:

Project Type:

New/Rehab Index:

Alternative Project Delivery:

Description:

Project Name:

[]
[]

LEED Green Building

Project Financial
Elements Closed and
Complete

Comments:

Planning

Design

Construction

Total

DOLLAR

% of TCC*

DOLLAR |% of TCC*

DOLLAR |% of TCC*

DOLLAR [% of TCC*

AGENCY LABOR

AGENCY COSTSW®

Art Fees

SUB-TOTAL AGENCY

CONSULTANT

TOTALS

PHASE DURATION

Months

Months

Months

AMOUNT OF CONSTRUCTION CONTRACT
ENGINEER'S ESTIMATE

COST OF CHANGE ORDERS Changed
Conditions

Changed Bid
Documents

Client-Initiated
Changes:

Total Change $-
Orders

UTILITY RELOCATION COST
CITY FORCES CONSTRUCTION
TOTAL CONSTRUCTION COST (TCC)

LAND ACQUISITION

PROJECT COMPLETION DATE

TOTAL PROJECT COST
NUMBER OF BIDS RECEIVED

(1) Agency costs include other direct costs and can be listed underneath.

This value is locked and it is calculated from its items (Rows 15 - 19).
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Curves

REGRESSION ANALYSIS RESULTS

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

REGRESSION DEFINITIONS

A brief overview of the relevant statistical
terminology and their definitions is provided
in the following paragraphs:

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 total construction cost (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 Exce'®,
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
approaching O 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 typically used as the
maximum desirable value.

For the purposes of this Study, a critical
p-value of 0.10 was selected. Thus,
any result where p < 0.10 is considered
statistically significant. There is no
difference between a p-value slightly
below 0.10 as one that is far below 0.10.
Both results are considered to have equal
statistical significance.
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For regressions resulting in a p-value
above 0.10, additional projects should
be added to the database to improve the
result. Please see the Study 2002 report
for additional detail on the connection
between the number of projects and
p-values.

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

The results of the regression analyses are
discussed in the remainder of this section.
The results of the regression analyses are
summarized in Table B-1 and Table B-2.
Table B-1 summarizes the performance
model results for the full range of TCC
while Table B-2 summarizes the results
for the 80th percentile 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.

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

Page B-2

This is better explained by the following
example. Consider 5 projects in the
municipal category having the al, a2,
a3, a4, and a5 as their individual project
delivery costs and b1, b2, b3, b4, and b5
as their individual TCC. The arithmetic
average of the project delivery percentages
would be represented as:

Project Delivery Percentage =
al + a2 +a_f’>+%+a_5)/5
bl b2 b3 b4 b5

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

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

Project Delivery Percentage =
( al+a2 +a3+a4+ab
bl + b2+ b3+ b4 +Db5

The project delivery percentages presented
in Table B-1 and Table B-2 are computed
using the above formula.

The plots depicting the regression
relationships are shown in this section. It
should also be noted that while majority
of projects are clustered near the origin
of the graph, the slope of the trendline is
predominantly governed by the data points
scattered at relatively high TCC values.



Since the slope of the trendline provides
the design, construction management, or
the project delivery costs as a percentage
of the TCC for a group of projects, the
results better reflect the properties of a
program of projects rather than that of an
individual project. Therefore, the reader
must avoid budgeting individual projects
based solely 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. Only 3 out of the 16
categories have lower project delivery
percentages for the 80th percentile subset
of projects than the full range of projects.
It is concluded that the model results are
reasonable from a statistical perspective.

For projects belonging to the Pipes category,
there is an increase of approximately ten
percent in the project delivery percentages
for projects evaluated in the 80th percentile
subset of TCC. Similarly, project delivery
percentages for projects belonging to the

Appendix

Parks category also exhibit an eighteen
percentincrease, while projects belonging
to the Municipal category exhibit an
increase of seventeen percent. Project
delivery percentages for projects belonging
to the Streets category exhibit a thirteen
percent increase. Comparing the results
summarized in Table B-1 and Table B-2
shows that an economy of scale exists
in delivering projects with a higher TCC
versus those with a lower TCC.

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

For projects evaluated under the full range
of TCC, Pipes and Streets projects exhibit
higher R? values as compared to Municipal
Facilities and Parks projects for the project
delivery versus TCC regressions. This may
be attributed to a larger number of projects
for Pipes and Street categories. This
would lead to more consistent performance
and therefore higher R? values.

Page B-6

It is observed that the R? values are lower
for projects falling in the 80th percentile
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 80th percentile
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).
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APPENDIX

Smaller Project Analysis

INTRODUCTION

In 2009, the project team decided to
differentiate the projects based on the full
set of projects and a subset of “smaller
cost projects”. It was hypothesized that
projects with smaller total construction cost
(TCC) will have a higher project delivery
percentage due to costs associated with
project delivery which are independent of
the size of project. These project delivery
costs include:

* regulatory requirements (such
as CEQA)

* public involvement and outreach
* right of way acquisition

* project alternatives and scope
development

* utility agreements and relocations

* bidding costs and procurement
of public contracts

In Update 2009, it was decided that the
“smaller projects” cutoff limit would be the
smallest 80 percent of projects ranked by
the TCC for each category of projects. For
example, if there were 100 street projects,
the 80 least expensive TCC street projects
would be included in the smaller projects
cutoff. The hypothesis was confirmed,
and it was found that the smaller projects
typically have about a 3to 5 percent higher
project delivery percentage of TCC than
the full set of projects.

In Update 2014, the project team
reconsidered the smaller project cutoff
limit, especially since the actual project
delivery cost for “small projects” was felt
to be much greater than that of the 80th
percentile subset of projects. Therefore,
an analysis was performed to evaluate the
project delivery percentage for the projects
in the database based on various TCC
cost ranges. The projects included in this
analysis followed the same criteria that are
included in the report:

e Qutliers were excluded

* Only projects with TCC greater
than $100,000 were included

 Alternative delivery projects were
excluded

* Only projects from 2009 to 2013
were included

Tables D-1 through D-4 show the project
delivery percentages for a range of
construction costs by project type. In
each project type category, the projects
were arranged within four to five cost
ranges. More than five cost ranges were
not developed because more cost ranges
lead to a fewer number of projects in each
category, allowing the project delivery
percentage to be more easily influenced by
projects with extreme (either high or low)
project delivery percentages.
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In discussing the results presented in the
tables below, the project team felt that
the project delivery percentages shown
are more reflective of the actual project
delivery costs for small projects and are
a useful tool for determining the expected
project delivery costs of smaller projects.

Table D-1
Streets (2009-2013) Project Delivery Percentage
based on Cost Ranges of TCC

Dollar Ranges of AVERAGE of projects between
Projects based on TCC | Number of Cost X and Cost Y, % TCC
Projects o Const Project
2 I Design % Mang % Delivery %
100,000 300,000 52 40% 25% 65%
300,000 600,000 59 26% 23% 49%
600,000 1,300,000 60 22% 19% 41%
1,300,000 | 2,400,000 44 21% 15% 36%
2,400,000 | 66,000,000 30 19% 14% 33%
Table D-2

Municipal Facilities (2009-2013) Project Delivery Percentage
based on Cost Ranges of TCC

Dollar Ranges of AVERAGE of projects between
Projects based on TCC | Number of Cost X and Cost Y, % TCC
A R ) I e
100,000 800,000 28 27% 20% 47%
800,000 3,000,000 28 26% 17% 43%
3,000,000 | 10,000,000 22 24% 18% 42%
10,000,000 | 76,000,000 19 12% 14% 26%
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e Sl Prject Anayss |

Table D-3
Pipes (2009-2013) Project Delivery Percentage
based on Cost Ranges of TCC

100,000 300,000 42 31% 23% 54%

300,000 600,000 44 27% 22% 49%

600,000 1,300,000 76 25% 21% 46%

1,300,000 | 2,400,000 66 20% 18% 38%

2,400,000 | 45,000,000 50 13% 16% 29%
Table D-4

Parks (2009-2013) Project Delivery Percentage
based on Cost Ranges of TCC

100,000 350,000 9 36% 30% 66%
350,000 500,000 13 33% 28% 61%
500,000 1,000,000 10 29% 18% 47%
1,000,000 | 10,000,000 13 22% 14% 36%

Page D-3



Annual Report Update 2014
California Multi-Agency CIP Benchmarking Study

Page D-4



;""H;'s

By LAy A
A e A rﬁ/ 53 "tyo orspansas

RN TG ,
‘3 b‘,%g‘ i*ﬁéﬁaﬂ?ﬁe JW ]
s | "Bureau o iy

oS e rty of ;"“ III s
e, Pub fE Works e

A | Bureau of E?fgfneerm g Iliilil ction
i3 _.h‘ 53( /i wi
o Crty oT“S"acramen?

{555 Department bf Publi S ork
@ Deparfme fUnhtFés"‘-’-‘h
i i
N 2 City of San 5mgo

Engim:eermg & Caprfa! meects Yepk

C:ty 3 Counfy of Sa%:raﬁt:rsco P
Department of Public’ _}/Vorﬁs’“ A
Building Design & Constriction =
Infrastructure Desfgﬁ &’Constrycﬂon }r ”

.‘ ”{} f‘";ﬂ :g;- .y

ﬂ.F-"'

City of San Jose r*fﬁf- = ;f;;:_jj
Department of Public Works J,!wi AR
City Manager’s Office - fﬁ,h s

http://eng.lacity. org/techdocs/cabm/ 7 %:

.Ln-dt :



	California Multi-Agency CIP Benchmarking Study
	Table of Contents
	Chapter 1 - Executive Summary
	Chapter 2 - Introduction
	Chapter 3 - Performance Benchmarking
	Chapter 4 - Best Management Practices
	Chapter 5 - Online Discussion Forum
	Chapter 6 - Conclusions
	Appendix A - Performance Questionnaire
	Appendix B - Performance Curves
	Appendix C - Indirect Rates
	Appendix D - Smaller Projects Analysis

