








Survey of General Contractor/Construction Management Projects in Washington State

Report to
State of Washington
Joint Legislative Audit and Review Committee

Survey of General Contractor/Construction Management Projects
in Washington State

Table of Contents
Section Page
EXecutive SUMMarY 2
1. Introduction and Background B
2. About this Investigation
3. Schedule performance 16
4. Cost Performance. ... 75
5. Contract Changes 38
6. GC/CM Selection Process ... 45
7. Subcontractor Selection Process ...~~~ ... bh
8. Third Party Consultants ... 5B
9. ProtestsandcClaims .~~~ 59
10. Quality Performance B2
11. References . ... B3
Appendices
A GlOSSaNY b4
B. Copy Of SUIVEY 68
Data Summary
C. Project Information Summary T3
D. Schedule Summary T
E. Project Cost Summary 19
F. Contract Cost Summary B8]
G. Change Order Summary o83
H. Contingency & Incentive Summary .8
I. GC/CM Selection Summary e
J. Subcontractor Selection Summary 9
K. Third Party Selection Summary .93
L. Protestsand Claims Summary 95
M. List of Construction Firms ... ......... 97
N. List of Third Party Consultants 99
Survey Comments
O. Schedule pPerformance Comments 100
P. Cost Performance Comments 103
Q. Contract Changes Comments 105
R. Protests and Claims Comments . 106
S. Quality Performance Comments____ o109
T. General Comments 114

Septelka/Goldblatt



Survey of General Contractor/Construction Management Projects in Washington State

1. Introduction and Background

This report and survey analysis are presented to the State of Washington Joint Legislature Audit
and Review Committee (JLARC) to support its audit of General Contractor/Construction
Management (GC/CM) practices in Washington State. In 2000, pursuant to RCW 39.10.110 a
report was prepared for the State of Washington Alternative Public Works Methods Oversight
Committee (APWMOC) evaluating alternative delivery methods utilized in the State of
Washington. Findings update the Septelka-Goldblatt 2000 APWMOC Study on GC/CM
practices in Washington State.

In analyzing the survey results it is important to understand the key differences between projects
delivery methods. Is there one right project delivery method? This is the question that many
owners ask themselves when faced with choosing a delivery method for their projects. The
delivery method selected determines the contractual relationships among the parties, establishes
when the parties become engaged, and influences the impact of changes and modifications on
project cost. It should not be an arbitrary decision. What worked for one project might not be the
best choice for the next. Since each project is different, each time an owner is faced with
procuring design and construction they must re-evaluate the project delivery methods available
to them and select a method that would be the best fit thus ensuring project success.

1.1 Design-Bid-Build
The design-bid-build (DBB) process procures construction through a competitive process where
price is the sole selection factor. The owner holds two separate contracts one for design and
another for construction. It is a linear process in that design is completed before the contractor is
hired. Some primary reason for choosing design-bid-build would be:

e Low first cost is a priority for an owner and the project schedule is not an issue.

e The project is uncomplicated.

e Procurement laws restrict use of anything else.

e An owner wants to control design.

e There is no need for value engineering or constructability input from the contractor.

1.2 General Contractor/Construction Management

General contractor/construction management (GC/CM) is a delivery system where the contractor
is hired during the design process to assist the owner in managing the project by providing pre-
construction and construction management services. It is also known as Construction
Management at Risk (CMR) or CM/GC. It is called at risk because the contractor providing pre-
construction and construction management services is also at risk for building the project.
GCI/CM is typically procured through a best value selection process. A contractor is selected on
qualifications, project approach and other selection factors that would assist the owner in
choosing a successful firm. The process can still be competitive and price can be factor, but it is
not the sole factor of award.
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A project that possesses a high level of technical complexity would be good fit for GC/CM, or a
project that is governed by significant schedule constraints. Other reasons for choosing GC/CM
might be projects requiring complex phasing, or projects that contain budget limitations
requiring a construction cost guarantee during design. CM at risk also allows projects to benefit
from value engineering input from the contractor during design, resulting in substantial cost
savings.

1.4 Overview of RCW 39.10

In analyzing the results of this study it is important to review the changes made by the
Legislature since its initial authorization (1991-2004). These changes have impacted how
GC/CM is practiced and expanded the list of jurisdictions authorized to utilize GC/CM. Changes
such as the amount of work a GC/CM can self-perform may impact the overall project
performance. The following summarizes legislative changes over the last 13 years.

1991 GC/CM was first authorized in Washington in 1991. At that time, the Department of
General Administration GA and the Department of Corrections (DOC) were permitted to
use GC/CM on a pilot basis to construct prison facilities valued over $10 million. Two
prison facilities were constructed using GC/CM in the early 1990s: the Airway Heights
Corrections Center and the expansion of the Washington Corrections Center for Women
at Purdy.

1994 During the 1994 legislative session, a consortium of state agencies and local governments
requested that the use of GC/CM be expanded to other agencies. The Legislature
responded to this request and RCW 39.10 was enacted, authorizing three state agencies
and nine local governments to use GC/CM for a limited set of projects on a pilot basis
through June 30, 1997. The authorization to use GC/CM for prison projects was
expanded to include up to two pilot projects valued between $3 million and $10 million.
APWMOC was established.

1997 Based on APWMOC’s recommendations, the Legislature made a number of

improvements:
e GC/CM to be selected on several factors, not only low bid for fee and general
conditions

e GC/CM allowed to self-perform 20% of the work on projects over $20 million
e GC/CM selection no later than schematic design completion
e Subcontractor prequalification allowed

2000 The Legislature revised GC/CM as follows:
e GC/CM allowed to self-perform work on any project, not just projects over $20
million
GC/CM self-performance limit raised from 20% to 30%
Early release of subcontractor retainage allowed
Four K-12 school demonstration projects added
K-12 school oversight board formed
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2001 GC/CM was extended to July 2007. Other changes included:

e Minimum project size increased to from $10 million to $12 million
APWMOC abolished
Five new cities, 4 ports and 10 Public Utility Districts PUD’s authorized
Public facility districts authorized
Subcontractor prequalification criteria detailed

2002 The minimum project size was rolled back from $12 million to $10 million. Also, 6 more
K-12 demonstration projects were authorized.

2003 Six additional K-12 demonstration projects were authorized, along with ferry terminal
projects and public hospital districts. A public hospital oversight board was appointed to
oversee project selection. Also, in bid protest cases, a contract cannot be awarded for two
business days.

2005 Effective July 24, ESHB 1830 establishes a successor to APWMOC, the Capital Projects
Advisory Review Board, and authorizes a GC/CM pilot project.

1.3 Research Objectives

The research objective was to collect data on Washington State projects that utilized the GC/CM
alternative project delivery method and to provide analysis to JLARC to assist the committee in
evaluating the use of GC/CM. The Septelka/Goldblatt team evaluated GC/CM project
performance in 8 key areas:

Schedule performance (Sec. 3.1-3.3)

Cost performance (Sec. 4.1- 4.3)

Contract changes (Sec. 5.1-5.3)

GC/CM selection process (Sec. 6.1-6.3)

Subcontractor selection process (Sec. 7.1-7.3)

Use of third party consultants (Sec. 8.1-8.2)

Project claims and protests filed (Sec. 9.1-9.2)

Quality performance (Sec. 10.1-10.2)

These 8 areas were selected by the survey team because of the impact they have on overall
project performance and the successful use of GC/CM. A structured survey was used to collect
specific project data from various state agencies that utilized GC/CM delivery methods. Data
collected includes as-planned (budgeted) v. as-built (actual) and GC/CM contract v. final costs.
Changes and claims are evaluated as percentages of GC/CM construction contract value. The
combined total of the maximum allowable construction costs (MACC), GC/CM fee, and general
conditions (GC) was used to determine the GC/CM construction contract dollar value. Where
industry standards or research is available, comparisons are made to the results of this survey.

A total of 108 projects were identified as using GC/CM as their project delivery approach over a
period of 13 years, representing a total volume of approximately $6.6 billion. Thirty-six state and
local agencies have utilized GC/CM on one or more projects. State agencies represent 49% of the
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projects and local agencies represent 51% of the projects. Projects were grouped into 11
jurisdictions authorized by WA State statue and one grouping labeled “other” that included
Seattle Public Housing Authority and Pierce Transit. Exhibit 1 shows the percent and number of
projects per group.

Exhibit 1 Percent and Number of Projects per Agency Grouping

GA | e e ] 17 o e e e e e ] State
Ferries—{@ State
WSU—{ State
UW=1 """ 17.59%4 " e ety State
Counties 5567 N\ Local
Ports N3 790NN Local
Cities N 11 119N N\ Local
City PDA—0.93% Local
K-12 Schools N 15. 747N \ Local
Hospitals—{ Local
PF N5 567 Y Local
Other 6487 N\ Local
I I I I
0 5 10 15 20
Project Count

1.5 Research Limits

The results of this survey research are limited. It is based on self-reported data not verified by
the researchers. Each governmental jurisdiction uses different data collection and monitoring
methods and systems. In addition, definitions of some key terms may not be consistent across
jurisdictions.

Where industry standards or research is available, comparisons are made. However, we had to
use caution when interpreting the results. The diversity of the 108 projects in this review and in
the comparison studies impact reported averages. Individual projects are affected by many
factors such as the amount of renovation work or the level of design or construction complexity.
Increasing any one of these three factors tends to affect project performance, alters the delivery
speed, or project costs.
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2. About this Investigation

2.1 Research Methods

The research objective was to collect data on Washington State projects that utilized the GC/CM
alternative project delivery method and to provide analysis to JLARC to assist the committee in
evaluating the use of GC/CM.

A structured survey was used to collect specific data from projects identified by various public
agencies that utilized GC/CM delivery methods. The survey collected objective project
information and subjective responses on project performance from agencies/owners. Objective
data is impartial information based on project facts, such as actual project start date. Subjective
data would be a response to a question, such as “evaluate quality performance.”

2.1.1 Data

A survey was designed to be completed by the owner/agency’s project representative and asked
for objective data and subjective input on project performance in the following 8 areas:
Schedule performance Subcontractor selection process
Cost performance Use of third party consultants
Contract changes Project claims and protests filed
GC/CM selection process Quality performance

Data collection included as-planned vs. as-built and contract vs. final cost. Changes and claims
were evaluated as percentages of total GC/CM construction contract value. All the surveys
allowed space for additional comments by the evaluator. See Appendix A for a copy of the
survey, Appendix C through L for data collected per project, and Appendix O through T for
comments made by survey respondents.

2.1.2 Data Collection

JLARC identified the 36 state agencies, cities, and other public agencies that have used GC/CM
as an alternative to design-bid-build project delivery. JLARC contacted each entity and
developed a listing of projects that were complete, in the planning phase or under construction
that utilized GC/CM as the delivery method. This list of projects became the study population for
this investigation. JLARC emailed an electronic survey to all the study participants, and
completed surveys were emailed back to the Septalka/Goldblatt research team.

2.2 Response to the Survey

In January 2005, surveys were sent out to agencies involved with the targeted 108 projects to be
studied. A total of 91 surveys were returned for an 84% return rate. Not all the surveys provided
100% of the information requested. In cases where a survey was not returned or incomplete,
other sources were used to collect project data such as the 2000 APWMOC study. This increased
the total project studied to the targeted 108 projects, but information for specific project
performance areas was still incomplete in many cases.
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2.2.2 Project Size

Project sizes in this survey range from $4 million, GA/DOC’s WCC 97-99 Correctional
Industries & Master Control/Infirmary Improvements Project to $639 million, King County’s
Brightwater Treatment Facility. The total value of the projects equals approximately $6.6
billion*, with 49% of the projects under $40 million. See Exhibit 4 and 5 for the number of
projects by project size grouping. Project dollar amounts are not converted to present-day value.

* This number was estimated, not all the projects provided cost data for this study.

Exhibit 4 Project Size

Over $200mM NN 3.33%Q
$150m to $199mM — NN 44NN
$100m to $149m NY5-567ANNNNNNN
$90m to $99m—{1.11%
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/

A

N6.679 N
$70m to $79m N EEZN N
$60m to $69m N 5.5694 W

$50m to $59M N4\
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N 12,229

$30m to $39m

A

N 12,229
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N 155690 N
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%
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Exhibit 5 Project Size by Group

$80M & above
21%

Up to $19M
21%
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13%
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$40M to $59M
17%
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2.2.3 Building and Construction Types
Building types vary and include:

office buildings,

treatment plants,

correctional facilities,

sports complex,

parking garages,

higher education facilities,

utility plants,

Of the surveys returned, 19 were for general classrooms and 11 were teaching labs; combined

county and city halls,
hospitals,

convention centers,
police stations,

a symphony hall,
K-12 schools, and
libraries.

they represent 30% of the project types. See Exhibit 6 for project count by building type.

Construction type is the predominant facility structural system defining the construction cost.

Categories include Heavy — cast in place concrete; Medium — Masonry, protected steel frame, tilt
up, heavy timber; Light — wood or light steel stick frame or prefabricated steel. Fifty-five percent
of the projects were classified as heavy construction, 34% as medium, and 11% light.

Exhibit 6 Building Type

Infrastructure N 3.7% N
Hospital 556960 N
Prison NN 11. 1190 N
Unclassified N\ 10. 1994 N
Student Services —h\\1.85%
Stadium —0.93%
Residential = NN 5.5698\ N
Research N\ 4639\ N
Performing Arts a3 770NN
Operational Support —{N ﬁ4463%[x N
Office 2. 789NN\
Multipurpose N 1296740 N
General classroom N 17,5990 N
Teaching Lab N\ 10. 199740 N
Athletic 46390 N
I I I I
0 5 10 15 20
Project Count
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2.2.4 Project Area

The projects’ areas ranged from 3,400 gross sf to 1,200,000 sf, with half of the projects under
120,000 sf. Fifty-six percent of the projects were 100% new construction, 12% of the projects
were 100% remodel, and 32% of the projects were mixed new and remodel. See Exhibit 7.

Exhibit 7 Project Area
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15—

-
c
>
@]
O
S 10—
o 17 17
e 20% 20%
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8% 5 8% 7%
§ 6% §
0 E S : -
| [ | | | | | | |
1 to 40,000 40,001 to 80,001 to 120,001 to 160,001 to 200,001 to 240,001 to 280,001 to Above
80,000 120,000 160,000 200,000 240,000 280,000 320,000 320,000

Total Gross Area (sq ft)

2.2.5 Project Status

Of the 108 projects surveyed, 56 (51%) reported that they were complete. Of the 52 projects not
complete, 46 (88%) projects have selected their GC/CM contractor and 6 are still pending. The
incomplete projects were grouped into three phases: 5 projects in planning, 22 in design, and 22

in construction. Four of the incomplete projects did not provide project status. See Exhibits 8 and
9.

Exhibit 8 Project Status Exhibit 9 Project Phase of Incomplete
All Projects Surveyed Projects Providing Status
Project Status Project Phase of Not Completed Projects
o

6%

Construction
45%

GC/CM
Selected
43%

Completed

51% .

Design
45%

Only 10% of the projects were done prior to the 1997 changes in legislation. Forty-seven percent
of the projects were started after 2001’s legislative changes. See Exhibit 10. In cases where the
data was not reported by the jurisdiction, the researchers approximated the date based on the
information supplied by the agency.
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Exhibit 10 Year GC/CM Selected
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2.3 Survey Analysis
The project evaluation survey, completed by the owner/agency’s project representative, collects
project and performance data in the following eight areas:

e Schedule performance e Subcontractor selection process
e Cost performance e Use of third party consultants

e Contract changes e Project claims and protests filed
e GC/CM selection process e Quality performance

Data collected includes as-planned (budgeted) v. as-built (actual) and GC/CM contract v. final
costs. Changes and claims are evaluated as percentages of GC/CM contract value.

Survey results are limited. Analysis is drawing upon self-reported data and not verified by the
researchers. Each governmental jurisdiction uses different data collection and monitoring
methods and systems. In addition, definitions of some key terms may not be consistent across
jurisdictions.

The Septalka/Goldblatt team used various methods of displaying the data to summarize survey
findings, including graphs and tables. Data is reported to JLARC using standard statistical
reporting methods such as the mean (average response), median (the response in the middle of a
set of responses), and standard deviation (measure of dispersion from the mean). The project
population was too small to test for significance or correlation between study sub-groups.

Some numbers are rounded, so the totals may not agree to the sum of the numbers. Such
variations are few and insignificant. Also, not every respondent answered every question, so
sample sizes vary. Statistics are reported based on valid responses within each set.
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It should be noted that the average or mean value can misrepresent the data when evaluating a
small and diverse data set. A median is the midpoint of a ranked data set and prevents abnormal
averaging that can occur when a few projects have a high or low study value. Therefore, for this
study the median value would depict a more accurate picture in summarizing the results. Also,
the averages of performance metrics should not be perceived as a reflection of all state and local
projects.

Where industry standards or research is available, comparisons are made. However, we had to
use caution when interpreting the results. For instances, we have greater confidence contrasting
this survey with other studies when taking the 108 project survey as a whole, but when broken
down by building type the sample size is to small to draw inferences. The diversity of the
projects in this study and in comparison studies impact reported averages. Individual projects are
affected by many factors such as the amount of renovation work, design complexity, and
construction complexity. Increasing any one of these three factors tends to affect project
performance, alters the delivery speed, or project costs.

The Construction Industry Institute (CII) study on project delivery systems is used to benchmark
schedule and cost performance. The national CII study included 351 projects, 43% of which
were public projects. The study presented empirical comparisons of cost and schedule attributes
of design-bid-build (DBB), construction management at risk (CMR), and design-build (DB)
delivery methods. Of the 351 national projects, 81 (23%) were delivered using CMR. The CII
study did not provide a comparison of delivery systems among public projects. All
benchmarking metrics were used for all projects, both public and private.

The Dye report “Case Studies of Major Capital Projects: Final Report,” was used to provide a
comparison of DBB projects within Washington State. The Dye report evaluated 10 DBB
projects. When comparing findings to the Dye study, JLARC should use some caution because
of the small sample size. The average of the DBB performance metrics should not be perceived
as a reflection of all state and local projects. The projects studied in both studies are diverse, and
project size varies.

Two studies that investigated change growth on Washington State projects are compared to the
results of this study. “An Investigation of Change Orders on University of Washington
Construction Projects” by Christine Ann Engan analyzed 231 UW project between 1992 and
1995. The projects studied were all under $10 million and included renovation, maintenance,
and miscellaneous, but no new construction. Since all the projects were less than $10 million and
very early in UW’s authority under RCW 39.10, it can be assumed that all of the work was
contracted as DBB.

The second study, “An Investigation of Change Orders in the Private Sector” by Darlene
Septelka, analyzed 659 DBB projects and 115 negotiated cost-plus-fixed-fee projects for a
private northwest firm between 1993 and 1997. The projects studied ranged from under $10,000
to $14 million and included renovation, maintenance, and new construction.
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3. Schedule Performance

3.1 Summary

One of the expected benefits of GC/CM is to fast-track a project when an aggressive project
schedule must be met by an agency. For example a prison that needs to be built quickly and on
time to deal with overcrowding. Four scheduling metrics where used to define the time taken by
the design and construction team to deliver the facility. Schedule measures included schedule
growth, construction growth, delivery speed, and construction speed.

Schedule and Construction Growth Summary

Schedule growth is the percentage by which the project schedule changed from the original
timeline over the life of the project. In our comparisons of original and actual timelines we found
that on average the projects took longer than agencies originally planned. However, when asked
directly if the project came in on time, the data shows that 71% of the projects finished on
schedule. This discrepancy might be due to capital project managers receive approval for
adjustments to their completion dates during the life of a project. For responses that reported
project schedule overruns, some reasons included delays in issuance of permits, added scope,
unforeseen conditions, delays in state funding, and building system failures.

The GC/CM project surveys reported less overall project schedule growth than Washington State
and national DBB projects as reported in the Dye and ClI studies. This would be expected since
the GC/CM method of project delivery allows fast tracking a schedule by overlapping design and
construction. In reviewing construction timelines, WA GC/CM projects also experienced less
construction schedule growth than WA DBB projects as reported in the Dye study to JLARC.

Delivery Speed and Construction Speed Summary

Another performance measure is delivery speed, the rate at which the project team designed and
built the facility. The higher the intensity of delivery indicates a better outcome in terms of cost
and schedule. WA GC/CM projects outperformed WA DBB projects by 159% as reported in the
Dye Study, but WA GC/CM projects underperformed compared to the national Cll CMR and
DBB projects.

Construction speed is the rate at which the construction team built the facility. WA GC/CM
projects outperformed the national Cll DBB projects in construction speed, but underperformed
compared to the national ClIl CMR projects. Again, the fact that GC/CM outperformed DBB
was to be expected since GC/CM allows for construction to begin as designs are still being
completed. There are several reasons why Washington's GC/CM projects might have
underperformed compared to the national ClI CMR projects including our small sample size,
differences in building types, differences in the number of public project included in the CIlI
study, and difference in how GC/CM is practiced.
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3.2 Response to Survey

Only completed GC/CM projects were analyzed in evaluating schedule performance. This
represents 52% of the 108 projects, or 56 projects. Scheduled length varied due to the large
variation of project sizes included in the study. Forty-three (77% of completed projects) provided
information on schedule durations. Overall design and construction durations varied from 1 to 4
years. Construction durations varied from % of a year to 8 years. Forty-two percent of the
projects’ construction durations fell between 1 % to 2 ¥ years. See Exhibit 11.

Exhibit 11 Construction Duration

10
- 8_
c
>
S 6
S 9 9
o 4 21% 21% N
a 5 5 _
2] 12% 12% 3 4 4
2 79 9% 2 9%
0|
5%) NN 5% &
0 T T 1 I I | | T T
Under 300 300-399  400-499  500-599  600-699  700-799  800-899  900-999  Over 1000
Construction Duration (Days)
3.3 Findings

Of the completed projects, 80% (45 projects) responded to the question “Was the project
completed on time?” Seventy-one percent (32 projects) of the respondents reported that their
project was completed on time. See Exhibit 12 and 13.

Exhibit 12 Percentage of Survey
Responses

Was the project completed on time?
Missing
20%

Yes
No 57%

23%

Exhibit 13 Percentage of those
Responding

Was the project completed on time?

No
29%

Yes
71%

Four scheduling metrics defined the time taken by the facility team and the owner to deliver the
facility. Schedule measures included schedule growth, construction growth, delivery speed, and
construction speed.
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3.3.1 Schedule Growth

Schedule growth is the percentage by which the schedule grew over the life of the project. A
value of 0% or less means the project met or finished ahead of the planned schedule. A value
greater than 0% means the time increased from the planned schedule.

Schedule Growth (%) = Total Time — Total As-Planned Time x 100
Total As-Planned Time

Where:

Total Time is the period from the as-built design start date to the as-built construction end
date.

Total As-Planned Time is the period from the as-planned design start to the as-planned
construction end date.

A total of 42 completed projects reported scheduling growth information. The schedule growth
mean (11.12%) and median (2.79%) were both above 0%, indicating that on average the
schedule took longer than planned. Exhibit 14 compares the results to the national CII Study.
Our median (2.79%) was higher than national CMR projects (0%), but lower than national DBB
projects (4.44%). Our median (2.79%) was also lower than WA’s DBB median (15%) reported
in the Dye Study to JLARC. This would be expected since the GC/CM method of project
delivery allows fast tracking a schedule by overlapping design and construction.

Exhibit 14 Schedule Growth

15.00%
16.00%
12.00%
8.00%
2.79% 4.44%
4.00% -
0.00%
0.00%
GC/ICM CMR DBB DBB
2005 WA Study National Cll Study Dye WA Study National Cll Study

The highest reported schedule growth was 146.3% on UW'’s Oceanography Research &
Training; the lowest 15.49% on GA’s Airway Heights Corrections Center. Ten projects (24%)
reported no schedule growth, 9 projects (22%) finished ahead of planned schedule, and 23
projects (55%) finished later than planned. Of the projects surveyed, 46% met or exceeded
schedule expectations despite a 71% response that the projects finished on time. This contrast
might be explained by capital project managers receiving approval for adjustments to their
completion dates during the life of a project.
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Completion on schedule indicates whether one delivery system consistently provided agencies
with a greater schedule certainty. The Septalka/Goldblatt team chose a five percent acceptable

level of schedule performance because it was used in the CII Study. Exhibit 15 investigates the

percentage of projects whose final schedule duration exceeded the planned schedule by more

than 5%, those that fell within 5% of the planned duration, and those that under-ran by more than
5%. Fifty-seven percent of the projects had a 5% certainty of completing on time, slightly higher
than reported by the national CIlI Study for CMR and DBB projects. Less than 5% of the projects
experienced significant schedule savings, and 38% of the projects had over 5% schedule growth.

Compared to the national Cll study, WA GC/CM projects had a lower percentage of under-
running and a higher percentage of overrunning by 5%.

Exhibit 15 Certainty of Completion on Time

Under ran by more than 5% —N4.8%N 2 projects
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duration 57.1 A)N 24 projects N
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I I I I I I
0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0%
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This study covered a diverse group of project types. Exhibit 16 examines schedule growth by
building type. Building types that exceeded 5% schedule growth are prison, unclassified,
research, and athletic facilities.

Exhibit 16 Median Schedule Growth by Building Type

Hospital— 3 Projects
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3.3.2 Construction Schedule Growth

Construction schedule growth is the percentage by which the construction schedule grew over
the life of the project. A value of 0% or less means construction met or finished ahead of the
planned construction schedule. A value greater than 0% means the time increased from the
planned construction schedule.

Construction Time — Total As-Planned
Construction Schedule Growth (%) = Construction Time x 100
Total As-Planned Construction Time

Where:
Total Construction Time is the period from the as-built construction start date to the as-

built construction end date.
Total As-Planned Construction Time is the period from the as-planned construction start

to the as-planned construction end date.

A total of 42 completed projects reported scheduling information. The construction schedule
growth mean (13.85%) and median (4.12%) were both above 0%, indicating that on average the
construction schedule took longer than planned. The national Cll study did not report
construction schedule growth. WA GC/CM projects experienced less construction schedule
growth than WA DBB projects (mean 31%, median 19%) reported in the Dye Study to JLARC.
See Exhibit 17 for study comparisons.

Exhibit 17 Construction Schedule Growth
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Exhibit 18 examines construction schedule growth by building type. Building types that
exceeded 5% construction schedule growth are prison, unclassified, performing arts, and athletic
facilities.
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Exhibit 18 Construction Growth by Building Type
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3.3.3 Delivery Speed

Delivery speed is the rate at which the project team designed and built the facility. The higher
number represents a better performance. Delivery speed was defined as the facility gross square
footage divided by the design and construction as-built time.

Area (sf)
Total Time (days)

Delivery Speed (sf/day) =

Where:
Total Time is the period from the as-built design start date to the as-built construction end
date.

A total of 41 completed projects reported scheduling and project gross area information. The
mean Delivery Speed was 134 sf/day and the median was 94. The fastest project was the Port of
Seattle’s SeaTac Parking Garage (828 sf/day); the slowest project was the City of Seattle’s
Landsburg Fish Passage & Diversion Facility (3.27sf/day) followed by UW School of
Communication Addition (22.45sf/day). It would be expected that less complicated project with
a large building area such as a parking garage would have a better outcome than a more complex
project such as a remodel or addition. Also, unique projects with a small project footprint such as
a fish passage would have a low delivery speed.

Exhibit 19 compares delivery speeds between studies. WA GC/CM projects had a slower
Delivery speed than the national CIl CMR and DBB projects, 68% slower than CMR and 16%
slower than DBB. When comparing to the Dye Study, WA GC/CM projects outperformed WA
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DBB projects by 159%. This would be expected since the GC/CM method of project delivery
allows fast-tracking a schedule by overlapping design and construction.

Delivery speed on a project is affected by the amount of renovation work, design complexity,
and construction complexity. Increasing any one of these three factors tends to alter delivery

speed.

Exhibit 19 Delivery Speed
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Exhibit 20 evaluates delivery speed by building type. Performing art and unclassified facilities
outperformed the national CIl CMR projects, and hospitals, student services, and residential
facilities outperformed the national Cll DBB projects.

Exhibit 20 Delivery Speed by Building Type
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3.3.4 Construction Speed
Construction speed was the rate at which the construction team built the facility. The higher
number represents a better performance. Construction speed was defined by the formula:

Construction Speed (sf/day) = Area (sf)
Construction Total Time (days)

Where:
Construction Total Time is the period from the as-built construction start date to the as-
built construction end date.

Of the 41 completed projects reporting construction scheduling and project gross area
information, the mean construction speed was 240 sf/day and the median was 196. Exhibit 21
compares WA GC/CM projects to the national Cll study. WA GC/CM projects outperformed the
national DBB projects, but underperformed compared to the national CMR projects.

Exhibit 21 Construction Speed
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The fastest project was the Port of Seattle’s SeaTac Parking Garage (1224sf/day); the slowest
project was the Landsburg Fish Passage & Diversion Facility (5sf/day) followed by WCC 97-99
Correctional Industries & Master Control/Infirmary Improvements (26.16sf/day). It would be
expected that a less complicated project with a large building area such as a parking garage
would have a better outcome than a more complex project such as a remodel or addition. Also,
unique projects with a small project footprint such as a fish passage would have a low delivery
speed. Exhibit 22 evaluates construction speed by building type.
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Exhibit 22 Construction Speed
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4. Cost Performance

4.1 Summary

Another of the expected benefits of GC/CM is the potential of lower projects costs. In a GC/CM
project the general contractor commits to the construction cost prior to design completion. The
earlier a cost commitment is made, the more risk in providing a price commitment since the
design is not complete. The contractor negotiates with the owner a construction cost guarantee
not to exceed a set price know as the Guaranteed Maximum Construction Cost (GMCC). This is
like a DBB project in that if the actual construction cost over-runs the GMCC the contractor is
responsible for the difference. What differs is when a contractor under-runs the GMCC the
difference is returned to the owner unless stipulated otherwise in the contract.

Four cost measures were used to evaluate cost performance: unit cost, project cost growth,
construction contract cost growth, and intensity of delivery (a hybrid of unit cost and schedule
measures).This survey provides data on unit cost, but there is no existing unit cost data for WA
DBB projects, so comparisons or performance evaluation cannot be made for unit cost.

Project and Construction Contract Cost Growth Summary

Cost growth is the percentage by which actual project costs changed from budgeted costs over
the life of the project. In our comparisons of budgeted and actual costs we found that on average
the projects met cost expectations. When asked directly if the project came in per budget, the
data shows that 80% of the projects were completed within budget. This difference might be due
to capital project managers receiving approval to adjust their budgets during the life of a project.
For responses that reported project budget overruns, some reasons included unforeseen
conditions, increase in design cost, extreme market condition, hyper-escalation of construction
materials, demands of city agencies for right of way improvements, owner requested scope
additions, and lack of reviews by the GC/CM.

The GC/CM projects studied reported less project cost growth than WA and national DBB
projects as reported in the Dye and CI1 studies. This would be expected since the GC/CM is
involved early during the design process where issues can be identified and solved prior to
construction thus having less impact on the project budget.

Construction contract costs include the MACC, fee, and general conditions. On average
construction contract costs did not meet expectations. However, WA GC/CM projects did out
perform WA DBB projects as reported in the Dye Report. Construction costs not meeting
expectations might be explained in that the MACC is negotiated prior to design is complete and
the contractor under-estimated the MACC due to inflation on material such as steel, or scope was
added after the MACC was negotiated. There is no existing construction contract cost growth
data for national projects.

Intensity of Delivery Summary

Intensity of delivery indicates the unit cost of design and construction completed per unit time. A
higher intensity indicates a better outcome in terms of cost and schedule. WA GC/CM projects
out performed national CMR and DBB project as reported by CIl. Also, WA GC/CM projects
experienced a slightly better outcome than WA DBB projects reported by the Dye Study.
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Contingency Summary

Contingency is set aside to mediate the risks associated with construction such as design errors
and omission and unforeseen conditions. The project/owner contingency was sufficient to cover
project risks for over half of the projects and the GC/CM contingency was sufficient to cover the
GC/CM’s risks on almost all of the projects. Half of the reporting owners or their agents
controlled the GC/CM contingency. In addition, half of the reported unused GC/CM
contingency was returned to the owner.

Incentives Summary

An incentive provides a way for an agency to specifically determine the goals for the project and
communicate those goals to the contractor. A cost incentive can be paid to a contractor if a
predefined performance goal is met, for example no power disruption to an existing facilities or
an owner occupied the facility early. Just under half of the projects utilized cost incentives. The
average cost incentive awarded was under 1% of the negotiated GC/CM construction contract
value.

4.2 Response to Survey

Of the completed projects, 80% (45 projects) responded to the question “Was the project
completed within budget?” Eighty-four percent (38 projects) reported that their project was
completed within budget. See Exhibit 23 and 24.

Exhibit 23 Percentage of Survey Exhibit 24 Percentage of those

Responses

Was the project completed within budget?
Missing
20%

No
13%

Yes
67%

Responding

Was the project completed within budget?

No
16%

Yes
84%

The combined total of the Maximum allowable construction costs (MACC), GC/CM fee, and
general conditions (GC) was used to determine the GC/CM construction contract dollar value.
Forty-four percent of the projects were under a construction contract value of $20 million. See
Exhibit 25.
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Exhibit 25 Construction Contract Size
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4.3 Findings

Three cost measures were used to evaluate cost performance: unit cost, project cost growth, and
intensity (a hybrid of unit cost and schedule measures).

4.3.1 Unit Cost
Unit cost was measured to indicate the relative cost of a facility for its given area.
Unit Cost ($/sf) = Final Project Cost ($) x Inflation Index
Area (sf)

Where:
Final Project Cost was the final design cost plus the final cost of construction.

An inflation index was essential to make accurate comparisons of projects built in
different years. Cost data—with the exception of cost growth (%)—were adjusted for
time using Means 2004 historical cost indices. Since all the projects were built in
Washington, a location index was not applied. Within state there is only a slight variance
for cost: setting Seattle at 1, the location index would be 0.98 for Everett, 0.97 for
Olympia, and 0.92 for Spokane

A total of 40 completed projects reported final design and construction cost and gross area
information. The mean unit cost was $391/sf and the median was $297. The most costly project
was the Landsburg Fish Passage & Diversion Facility ($3,882/sf) followed by WSU Energy
Plant Redevelopment Project ($1418/sf), and the least costly project was the UW’s Pacific
Tower ($39/sf) followed by SeaTac Parking Garage ($66/sf). It would be expected that a less
complicated project with a large building area such as a parking garage would have a low unit
cost while technical and more complex project would have a higher unit cost. Since there is no
existing unit cost data for WA DBB projects, no comparisons or performance evaluation where
made for unit cost. Exhibit 26 examines median unit cost by building type of reported projects.
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Exhibit 26 Median Unit Cost (Design & Construction) by Building Type
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Exhibit 27 compares the median building unit cost by agency group and building type. Building
unit costs will vary depending on the building floor area, exterior wall construction, and framing
system. Average ranges in unit costs are shown per Means’ 2005 Square Foot Costs manual for
applicable building types. Means’ historical square foot cost assumes the buildings are without
basements and without unusual features. It is based on a rectangular economical building shape.
The cost includes a contractor’s fee (general conditions 10%, overhead 5%, profit 10%) and an
architect’s fee (6-9%). K-12 schools, prisons, and hospitals fall within Means’ average building
unit costs. GA, WSU and UW general classrooms and teaching labs are higher than Means’
average building unit costs.

Exhibit 27 Median Building Unit Cost by Agency Group and Building Type
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