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1. Introduction

1.1 Background Information, Motivation, and Need

Modern highway projects often involve adjusting adjacent utilities in order to make room
for new or expanded highway facilities. The conventional approach used by state Departments of
Transportation (DOTSs) to implement utility adjustments requires that each involved utility owner
adjust its facilities prior to highway construction. However, as more and more highway projects
are located in congested, interference-prone environments, schedule slippages and increased
construction costs will occur if the utilities are not adjusted in a timely manner (GAO, 1999).
Recent research has also shown that the most frequently cited causes of highway construction
delays are the obstacles state DOTs experience in the utility adjustment process. These obstacles
are often created by utility owners who do not see utility adjustment as a priority (Ellis and
Thomas, 2003). Moreover, utility owners are reluctant to begin adjustment work unless the
detailed design of highway facilities is finalized and confirmed (GAO, 1999). Thus, under the
conventional approach, utility adjustment activities usually overlap with the highway
construction phase. From the highway contractors perspective, the utility adjustments
undertaken during the highway construction phase not only impede highway construction
productivity but sometimes actually suspend some highway construction activities (Blair, 2003).
Therefore, using the conventional approach may lengthen a highway construction project’s
duration.

There are several approaches employed by state DOTs to ameliorate the severe
consequences of utility adjustment delays. For example, the use of incentives contingent on
timely completion, the use of penalties for schedule overruns, and the use of legal actions against
utility owners. Although these approaches might impd utility ownersto adjust their facilitiesin a
timely manner, they do little to alter the adversarial nature of the relationship between state
DOTs and the utility owners (GAO, 1999). Another strategic approach that has been used
sporadically by the Texas Department of Transportation (TxDOT) for over 15 years is to
combine utility adjustment work with the highway contractor’s scope of work, theoretically
eliminating or reducing some of the aforementioned complications and risks. This approach,
referred to in this research as the Combined Transportation and Utility Construction (CTUC)
approach, puts the bulk construction of major utility-related appurtenances, such as underground
duct banks, vaults, manholes, water, sanitary sewer or the placement of telephone poles, under
the responsibility of the highway contractor (O’ Connor et al., 2004).

In the CTUC approach, because both the utility adjustments and highway construction
activities are controlled by the highway contractor, activities requiring the same resources can be
scheduled alongside the adjustment to save resources. Another advantage of the CTUC approach
is that its overall project organization is simpler than that of the conventional approach because
al field-related work is performed and managed by the highway contractor. Nevertheless, the
CTUC approach does have its disadvantages and its own set of challenges. For example, utility
owners feel less able to control CTUC highway contractors than state DOT personnel, and they
lack confidence in the CTUC contractors competence (Goldman, 2005). Furthermore, if the
highway contractor has no experience adjusting a certain type of utility facility, it is difficult for
state DOTSs to convince the owner of that type of utility to accept the CTUC approach (GAO,
1999). The advantages of the CTUC approach will be dramatically diminished if some of the



utility owners affected by a highway project do not participate in the CTUC approach (Goldman,
2005) (O’ Connor et a., 2005).

Hence, deciding on whether to use the CTUC approach is challenging. Decision makers
from both state DOTs and utility owners need not only to simultaneously consider various
decision drivers, but they also need to negotiate with each other to reach agreement on the
appropriate approach. In addition, since the CTUC decision has a profound impact on utility
service quality as well as on highway project duration, pursuing the CTUC approach without
considering both parties needs might increase the possibility of hiring a highway contractor
unable to perform such work. Given the challenges faced by state DOTs and utility owners, and
considering the impact of external, unexpected events on construction projects, a clear need
emerges for a decision support model that encompasses all the decision factors driving or
impeding CTUC implementation. Further, to evaluate the potential benefits and challenges of
implementing the CTUC approach, state DOTs and utility owners need a systematic and
transparent method for analysis and decision-making on its applicability.

Past studies have investigated the problems brought about by the conventional approach
and have established the CTUC approach as the logical solution to them (Marti et al., 2002)
(Luther, 1998). However, none of these studies have discussed why utility owners do not want to
pursue the CTUC approach, nor are the CTUC decision drivers addressed in any depth in the
literature. Instead, most of the studies focus on the problems of the conventiona approach and
the implementation details of the CTUC approach. To fill in this gap in the research, TXDOT
initiated a research project to study the effectiveness of the CTUC approach. This research
project was undertaken by a research team at the Center for Transportation Research (CTR) at
The University of Texas at Austin. The team comprised Dr. James T. O’ Connor, a professor at
The University of Texas at Austin, Dr. Carlos H. Caldas, an assistant professor at The University
of Texas at Austin, and three graduate research assistants in the Construction Engineering and
Project Management (CEPM) program in the Department of Civil, Architectural and
Environmental Engineering, Chien-Cheng Chou, Grant Goldman, and Adam Sroka. This
research was supervised by the TXxDOT Project Monitoring Committee (PMC), a panel of
experienced engineers and utility coordinators from multiple TXxDOT district offices. Mr. John
Campbell, the director of the TxDOT Right-of-Way (ROW) division, served as the Program
Coordinator (PC), and Mr. David Kopp, the director of the TXDOT San Antonio district
construction office, was the Project Director (PD).

1.2 Research Objectives

Since the ultimate goal of the research project was to study the effectiveness of the
CTUC approach, the key components of the research project were to document CTUC
advantage-disadvantage trade-offs, to better understand those project circumstances with which
the benefits of CTUC can be leveraged, and to better understand how CTUC-related concerns of
utilities can be most effectively addressed. To accomplish the goal, this research aimed at
designing a decision support model that could represent the opinions of experts from both
TxDOT and the utility industry in Texas and assist both parties’ decision makers in selecting the
best contracting approach for a given utility adjustment. Specific sub-objectives to fulfill the goal
included:



o |dentify sources of information and collect information;

e Model the CTUC approach;

¢ Characterize CTUC benefits and challenges;

e Model the CTUC Decision Support Tool (CTUC DST);

e Construct, demonstrate, and refine the CTUC Decision Support Tool; and
e Compile and synthesize the CTUC implementation guide.

1.3 Resear ch Scope and Limitations

The scope of this research was limited to TXDOT utility adjustments in which either the
conventional approach or the CTUC approach was applied. Although the CTUC decision support
model was designed to be generic and applicable in each TxDOT district, the research team
concentrated attention on the relevant issues in the San Antonio, Houston, and Dallas districts.
These three districts were appropriate because they serve metropolitan areas and have recurrent
highway projects with numerous utility adjustments.

1.4 Structure of Report

This report consists of seven chapters. Following this introduction, Chapter 2 presents the
research methodology explaining the steps taken to perform this research. Chapter 3 surveys
literature findings regarding utility adjustment delays and the CTUC approach. Chapter 4
presents the characteristic analysis of the CTUC approach. Chapter 5 describes the proposed
CTUC decision-making process. Chapter 6 presents the design of the CTUC decision support
model and the development of the CTUC Decision Support Tool with brief validation results of
the CTUC decision support model. Chapter 7 presents the conclusions, recommendations, and
contributions of this research.






2. Research Methodology

This research is divided into eight major steps, as shown in Figure 2.1: (1) Conduct
literature review; (2) Characterize CTUC benefits and challenges; (3) Model the CTUC process;
(4) Design the CTUC decision support model; (5) Conduct data collection and analysis, (6)
Develop the CTUC decision support tool; (7) Demonstrate and validate the CTUC decision
support model and tool; (8) Draw conclusions and recommendations. The ensuing sections
provide brief descriptions for each of the aforementioned steps.

1. Conduct Literature
Review

v v

2. Characterize CTUC
Benefits and 3. Model CTUC Process
Challenges

v

4. Design CTUC Decision
Support Model

v v

5. Conduct Data 6. Develop CTUC
Collection and Analysis Decision Support Tool

v

7. Demonstrate and
Validate CTUC Decision
Support Model and Tool

v

8. Draw Conclusions and
Recommendations

Figure 2.1: Flow chart of the research methodology

2.1 Conduct Literature Review

A comprehensive literature review was undertaken to acquire knowledge and to learn
current practices regarding utility adjustments within a highway project. Results of TXDOT's



utility-adjustment-related studies (e.g., the TXxDOT San Antonio District Coordination Process)
were reviewed first, followed by other state DOTS' utility-adjustment-related documents (e.g.,
regulations, design manuals, and project reports). Case studies on various types of utility
adjustments were also collected and reviewed so that appropriate utility owners opinions and
concerns were extracted and classified. Finally, papers pertaining to design consultants or
highway contractors perspectives on utility adjustments were examined. The results of the
literature review also helped the research team develop the questionnaire for preliminary
research meetings with TxDOT representatives and utility experts. A summary of the literature
review is presented in Chapter 3. The questionnaire for these meetingsislisted in Appendix A.

2.2 Characterize CTUC Benefits and Challenges

After the questionnaire for preliminary research meetings had been developed, a search
for knowledgeable sources from both TXDOT and the utility industry in Texas began. Experts
from TxDOT San Antonio, Houston, and Dallas districts were invited to participate in this
research because their districts are in metropolitan areas and had more recent CTUC utility
adjustments than other districts. Experts from the utility industry were then identified with
TxDOT’s assistance. Three meetings with the TXDOT experts and four meetings with the utility
experts were conducted to gather experts opinions and comments on specific aspects of the
CTUC approach. A total of forty-eight experts attended these meetings, and the associated
findings were reported in the document produced for TXDOT 0-4997-P1, including CTUC
implementation successes, best practices, limitations, implementation challenges, circumstances
for leveraging benefits, lessons-learned, utilities barriers (both real and perceived) to CTUC
participation, and ideas on how to facilitate the CTUC approach. The findings are also
summarized below in Sections 4.1-2, and Appendix B lists complete CTUC benefits and
challenges.

In addition, it became apparent that there was a need to know how actual project
performance criteria, such as schedule and cost, are affected by use of the CTUC approach. The
research team recognized that this information could strengthen project stakeholders’ confidence
in using the CTUC approach at the appropriate time. Hence, a survey form focusing on how
recent applications of CTUC have affected project performance was designed (see Appendix C).
Severa assessment surveys by TxDOT on completed CTUC projects were conducted with these
guestionnaires, and twenty TxDOT engineers or managers representing twenty-nine actual
projects provided input. The results are summarized in Section 4.3.

2.3 Modd the CTUC Process

Determining the right time to pursue the CTUC approach is as important as deciding
whether to use the CTUC approach. Because TxDOT has no CTUC-specific process model, the
process model governing the use of the CTUC approach was first developed based on the
TxDOT San Antonio District Coordination Process, the TxXDOT ROW Utility Manual, and the
work product of TXDOT Research Project 0-4617. The differences between CTUC-specific
activities and those of the conventional approach were highlighted, and the availability of
required CTUC decision information was analyzed. Finally, the CTUC decision-making process
model was proposed. The results of this step were reported in the document produced for
TxDOT 0-4997-P1 and are summarized in Chapter 5.



2.4 Design the CTUC Decision Support M odel

Based on the results of the preliminary research meetings and literature review,
characteristic analysis of CTUC decison-making was performed in order to isolate the
requirements of the CTUC decision support model and tool. Unlike traditional score-based
decision support systems, CTUC is a negotiation decision that needs active involvement of both
parties; for a decision that requires so much negotiation of details, decision makers cannot rely
on simple numeric values for the conventional and CTUC approaches. Hence, the software
architectures of major decision support systems were reviewed so that the one that can assist
decision makers in identifying significant issues in a more efficient and effective way could be
selected and developed further. Basic functions associated with this architecture and with the
corresponding CTUC decision support model were then designed. This decision support model
should be able to represent all relevant issues regarding CTUC decision making, as well as
provide the knowledge base to store the opinions of both parties experts. Finally, the CTUC
decision drivers assessment form was developed and served as a data gathering tool for
collecting experts’ opinions. The results of this step are summarized in Sections 6.1-4.

2.5 Conduct Data Collection and Analysis

The data collection and analysis step was performed once the development of the CTUC
decision drivers assessment form was complete. A brief description of each activity in thisstep is
shown in Figure 2.2. The primary purpose of these activities was to determine the impact level
and resolvability data of each CTUC decision driver from both TXDOT experts and utility
experts perspectives. In Activities 5.2-3, a PMC meeting was scheduled to review the CTUC
decision drivers assessment form and to identify experts familiar with both approaches. In
Activities 5.4-5, six CTUC decision drivers assessment workshops were conduced with twenty-
eight experts from TxDOT and twenty-four experts from the utility industry. Activity 5.6 was
performed to clarify an expert’s response when he or she selected two contradictory answers to
one question. Finaly, the analysis results and findings of the assessment workshops are
summarized in Sections 6.5-6.6.



5.1 Develop CTUC
Decision Drivers
Assessment Form

v

5.2 Get Approval of
CTUC Decision Drivers
Assessment Form

v

5.3 Identify Experts
Knowledgeable on Both
Approaches

v v

5.5 Conduct CTUC
Decision Drivers
Assessment Workshops
or Phone Interviews with
Utilities

v

5.6 Clarify CTUC
Decision Drivers
Assessment Results

v

5.7 Analyze CTUC
Decision Drivers
Assessment Results

v

5.8 Document CTUC
Decision Drivers
Assessment Results

5.4 Conduct CTUC
Decision Drivers
Assessment Workshops
with TXDOT

Figure 2.2: Flow chart of the data collection and analysis step

2.6 Develop the CTUC Decision Support Tool

After the decision support model was complete, the data collection and analysis step and
the development of the CTUC Decision Support Tool were performed concurrently. Developed
using Microsoft® Visual Basic for Application (VBA) and Microsoft® Excel, the CTUC
Decision Support Tool isaimed at creating an interactive decision support environment allowing
both TXDOT decision makers and utility representatives to easily enter data on their utility
adjustments. The CTUC Decision Support Tool can then isolate significant issues pertaining to
the given utility adjustment and can display the corresponding opinions from both TXDOT and
utility experts on these issuesin order to facilitate communication and coordination between both
parties. The functional requirements of the CTUC Decision Support Tool were based on the



analysis of the characteristics of CTUC decision making and the software architecture specified
above. The complete user guide for the CTUC Decision Support Tool was drafted in the
document produced for TXDOT 0-4997-P2 and is summarized in Section 6.7.

2.7 Demonstrate and Validate the CTUC Decision Support Model and T ool

The soundness of the CTUC decision support model and the reasonableness of each
CTUC decision driver were expected to be verified by experienced, actual project stakeholders.
Hence, numerous utility adjustments on highway projects between O percent and 60 percent
PS&E at that time were identified first. A total of 12 CTUC Tool demonstration meetings were
conducted with 20 TxDOT assessors and 11 utility assessors. A total of 22 sets of actual utility
adjustments data were provided by TxDOT assessors, and ten of them were from projects that
were between 0 percent and 30 percent PS&E at that time. A total of ten sets of actual utility
adjustments data were provided by the utility industry. During each demonstration meeting,
utility-adjustment-specific data were entered into the CTUC Decision Support Tool, and the
graphical and text reports generated by the CTUC Decision Support Tool were reviewed by each
meeting attendee. Feedback and comments on the CTUC Decision Support Tool were collected
and are summarized in Section 6.8. Based on the average of the validation results, most meeting
attendees agreed that the CTUC Decision Support Tool could improve the quality of CTUC
decision making.

2.8 Draw Conclusions and Recommendations

Chapter 7 summarizes the conclusions of this research and recommendations on the
CTUC approach and on future development of the CTUC Decision Support Tool.






3. Literature Review

This chapter provides background information on utility adjustments and discusses issues
that might influence the CTUC decision. Project stakeholders of a typical highway project with
utility adjustments are described first. Then, the financial, legal, and schedule aspects of utility
adjustments are addressed. The causes and impacts of utility adjustment delays are also explored.
Finally, other state DOTS approaches to reduce utility adjustment delays are presented.

3.1 Responsibilities of Utility Adjustment Project Stakeholders

A typical highway project may involve several utility adjustments. The project
configuration and the responsibilities of major project stakeholders play a key role in CTUC
decision making and are described in the following paragraphs.

3.1.1 State DOT

The state DOT is the owner of a highway project and is responsible for all the needed
highway rights-of-way (R/W). The state DOT manages its highway designers and contractors
and performs inspection of highway facilities in accordance with the contracts. The agency also
coordinates all the utility adjustment activities involved in the project. Currently, several state
DOTs, including TxDOT, are investigating the area of outsourcing utility coordination
(Stockburger, 2004). For TxDOT, if the CTUC approach is applied, TXDOT is responsible for
managing the utility adjustment work and performing inspection of alignments of utility facilities
(TxDOT, 2005).

3.1.2 Highway Designer

Highway designers are responsible for the design of highway projects. State DOTs may
use their design staff to design the highway or they may retain private design consultants to
perform the work. In some cases, the highway design consultants may also be responsible for
designing all of the utility adjustments involved. This approach, called joint design, can provide
better design coordination and thereby reduce engineering and coordination costs (Goldman,
2005). Further, as reported by both utility companies and TxDOT, the CTUC approach is
preferred for optimal design coordination when joint design is applied (Goldman, 2005).

3.1.3 Highway Contractor

A highway contractor is responsible for construction of the highway facilities specified in
the project contract. Depending on the scope of the contract, the highway contractor may hire
several subcontractors to perform different types of tasks. In the CTUC approach, the highway
contractor may have a subcontractor perform a utility adjustment. In such cases, utility owners
have no right to direct the highway contractor or any of its subcontractors.

3.1.4 Special Contractor

There are two reasons to use special contractors. One is that some specia highway
construction tasks may be beyond the general highway contractor’s competence. The other is that
some special tasks need to be finished before the highway contract can be awarded. For example,
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a special contractor may be excellent at handling hazardous materials (HAZMAT), while general
highway contractors are not (Goldman, 2005). In addition, Subsurface Utility Engineering (SUE)
contractors are needed prior to highway construction to provide detailed underground utility
position information for potential bidders. In the CTUC approach, specia contractors are
managed by the state DOT or the genera highway contractor and may be shared with utility
owners to perform utility-specific work with lower costs, whereas in the conventional approach,
utility owners demanding special contractors may not be able to obtain any financial assistance
from the state DOT.

3.1.5 Utility Owner

The term “utility” has a rigorous definition in the domain of R/W acquisition and is
adopted in this report as follows:

A privately, publicly, or cooperatively owned line, facility or system for
producing, transmitting, or distributing communications, cable television,
power, electricity, light, heat, gas, oil, crude products, water, steam, waste,
storm water not connected with highway drainage, or any other similar
commodity, including any fire or police signal system or street lighting system,
which directly or indirectly servesthe public.

(FHWA-1 2002).

This definition can be used to determine whether a state DOT considers a particular
facility to be a utility under its own state laws (FHWA, 2003). If the facility is producing,
transmitting, or distributing any of the commodities outlined in the Federal Highway
Administration (FHWA) definition for use by or for the direct benefit of the public, then the state
DOT treats afacility asautility (FHWA, 2003).

A utility owner owns the utility facilities to be adjusted in the highway project. The utility
owner is definitely responsible for the utility adjustments, but the design or construction work
can be performed either by its crew or by another company. After the completion of the utility
adjustments, the comprehensive examination work must be done by inspection staff of the utility
owner.

Currently, the TxDOT Ultility Database identifies the seventeen utility adjustment work
typesthat TXDOT has been confronted with on recent highway projects (TxDOT, 2004):

1. Water

2.Wastewater

3.Wastewater Pump Station

4. Water Well

5.0verhead Communication
6.Underground Communication
7.Microwave Tower

8.0Overhead Distribution Power Line
9.Underground Distribution Power Line
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10. Transmission Pole

11. Underground Transmission Power Line
12. Transmission Tower

13. High Pressure Gas Line

14. Low Pressure GasLine

15. Liquid Petroleum Line

16. Irrigation Pipeline

17. Irrigation Canal

All of the above utility adjustment work types were considered in this research. In
addition, the utility industry is divided into public and private sectors. Water and wastewater are
usually operated by alocal city administration or agovernmental authority. Becauseitisin fact a
governmental entity, TXDOT has special provisions to process this type of utility adjustment. For
example, on non-reimbursable projects, State Utility Procedure (SUP) removes the responsibility
for handling utility adjustment work from any affected Local Public Agency (LPA) and alows
the LPA to escrow funds until the project is completed (TxDOT, 2005). An LPA may elect to do
all ROW activities or select those activities that it can accomplish/perform while converting or
assigning those ROW activitiesit cannot perform to TXDOT.

A utility owner in the private sector is aregular company that owns utility facilities. Such
a company may have severa different types of utility facilities. For example, most power
companies have transmission and distribution divisions with facilities that require unique sets of
skills to adjust. Energy companies also commonly own power and natural gas utilities. Examples
of this kind of company are CPS Energy in the San Antonio district and CenterPoint Energy in
the Houston district.

3.1.6 A Group of Utility Owners That Sharethe Same Set of Facilities

Some of the utility owners affected by a highway project may share the same set of
physical underground or overhead facilities. In such a case, the group of utility owners involved
can be regarded as a single utility owner as long as these utility owners choose to continue
sharing the facilities. Because of physical constraints, adjusting the complete set of utility
facilities usually accompanies a special construction sequence. Thus, if any of these utility
owners chooses to opt out of the share, it may have to rebuild its own facility. For example,
utility vaults, trenches at different depths, multi-duct conduits, or utility corridors are
underground physical facilities that may be shared by different utility owners. Power poles are
another type of overhead facility that may be shared by a power company (pole owner), a CATV
company, and a telephone company (Lindly, 2005).

3.1.7 Utility Adjustment Designer

A utility adjustment designer is responsible for the design of a utility adjustment. A
utility owner may use its design staff to design the utility adjustment or retain a design consultant
to complete the work.

As noted above, joint design is a specia approach presently applied in some TxDOT
projects in order to support the CTUC approach. However, both TXDOT and utility owners
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indicated that joint design is not always possible for all utilities requiring adjustments (Goldman,
2005).

3.1.8 Utility Adjustment Contractor

A utility contractor is responsible for adjusting utility facilities. A utility owner may have
its construction crew perform the adjustment work or retain a utility adjustment contractor to do
the job. Basicaly, in the conventional approach, neither the state DOT nor its highway
contractors have the right to direct utility adjustment contractors. In Texas, if the utility
adjustment contractor cannot comply with the adjustment schedule, the highway contractor will
conduct a construction coordination meeting so that TXDOT can negotiate with the utility owner.
The purpose of this meeting is to alow the utility adjustment contractor to take appropriate
aternative action (TxDOT, 2005).

3.2 Financial Aspects of Utility Adjustments

The state DOT can contribute to the costs of utility adjustments, provided that the utility
owner has the right to occupy the land. This right is called Compensable Property Interest, or
Prior Right. In addition, Chapter 203, Section 203.092 of the Transportation Code by law makes
needed utility adjustments associated with a project on the Interstate System compensable
regardless of possession (or lack thereof) of a property interest, i.e. prior right. If the costs of a
utility adjustment are paid by the state DOT, this type of utility adjustment is referred to as a
“Reimbursable Project.” Conversely, if the utility owner assumes the financial responsibility, this
type of utility adjustment isreferred to as a“Non-Reimbursable Project.”

Currently in Texas, if the utility owner claims its compensable property interest, TXDOT
pays all costs associated with purchasing a new utility easement as well as the costs for adjusting
the existing utility facilities. For interstate highway systems, state law (TC 203.092) makes these
adjustments eligible regardless of possession of a property interest. It should be noted that 23
CFR Part 645 mandates prior approval from the state DOT and the FHWA for any phase of
utility adjustment work. New real property interests acquired by the utility owner after the
adjustment are not eligible for cost participation (TXxDOT, 2005).

Many utility adjustments on TXDOT highway projects are at least partially reimbursable.
A utility adjustment is reimbursed based on the eligibility of a utility facility. Eligibility is
determined by the utility’s eligibility ratio. The dligibility ratio calculation for a utility is
typically included with that utility’s assembly package; it is based on the utility’s real property
interest within the proposed highway ROW divided by the total highway ROW occupied by the
utility facility (Hedemann, 2005). In general, TXDOT pays for the following cost items (TxDOT,
2005):

e “In-Kind” facilities, i.e., if a utility has a 4-in. galvanized steel pipeline, it will get
paid for a4-in. galvanized steel pipeline, not an 8-in. pipeling;

e Forced Betterments: if utility regulations have changed, the utility has to build an
upgraded system to replace what they remove. For example, if there is an existing,
uncased 8-in. pipeline that has been grandfathered in, a new line must be built with
aconcrete casing;

e Engineering costs to the utility, in-house or out-sourced;

e Construction costs, in-house or out-sourced:;

14



¢ Replacement ROW for easement taking; and

e Purchase of facilities the utility is abandoning. However, it should be noted that if
utility facilities are being abandoned and functionally replaced or relocated, then
purchase by the State of the abandoned facilitiesis not allowed.

3.3 Legal Aspects of Utility Adjustments

Utility adjustments are governed by a set of legal requirements that can be grouped into a
three-tiered hierarchy, as shown in Figure 3.1: (1) Polices and guidelines; (2) state DOT-specific
codes and regulations; and (3) Federal codes and regulations. Policies and guidance aim to assist
TxDOT in reinforcing established laws and requirements, and TXDOT codes and regulations for
utility adjustments are generally more restrictive than the Federal ones (TxDOT, 2005). Some of
the legal requirements specify the safety codes to be followed when related utility adjustment
work is performed. For example, electric transmission adjustments need to get approva from the
Electric Reliability Council of Texas (ERCOT) before the work is begun. The other legal
requirements regulate the rights and obligations that utility owners have when their utility
facilities are adjusted for a highway project. For example, in the Local Government Code,
Natural Resources Code, Water Code, and Utilities Code, public utilities have been granted the
right to occupy state R/Ws, while private utility lines can cross but should not be permitted
longitudinally on state R/Ws. Some legal requirements even state the ideal situation of a utility
adjustment. For example, if al utility adjustment work can be finished prior to highway
construction, a utility-interference-free environment can benefit all involved parties, per the
scope and intent of the FHWA utility clearance requirement in 23 CFR 635.309 (Ney, 2001)
(GAO, 1999).

There are four cases regarding the location of utility facilities and the reimbursability of a
utility adjustment. The decision to use the CTUC approach and reimbursability are addressed in
the following paragraphs.

Thefirst case is that when the utility owner has prior rights and the new utility location is
in the proposed highway R/Ws. Per 43 TAC 21.36, it is TXDOT’s preference that these utility
R/Ws will be acquired, less oil and gas, as part of the highway R/Ws. The utility owner can
retain the easements (TxDOT, 2005). TXDOT pays for the associated adjustment costs.

The second case is that the utility owner has prior rights, however, it is unsafe to
incorporate the types of utility facilities such as ail, gas, and sulphur into the proposed highway
R/Ws. In such situations, TXDOT will participate in the eligible costs associated with the
replacement R/Ws and adjustments (TxDOT, 2005). The replacement R/Ws must be purchased
by the utility owner after the highway R/Ws are released, which may shortens the time for the
utility adjustment when the conventional approach is taken.

The last two cases are the situations in which the utility owner does not have any prior
right. In these cases, the utility owner can either put their facilities in the new highway R/Ws or
purchase another easements for the new utility location. The utility owner pays for the associated
adjustment costs.
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Related Policies
and Guidance

Texas Codes
and Regulations

AASHTO Policies FHWA Highway / TxDOT Policies /
4 Guid Utility / Program Memorandum /
anc uidance Guide Manual
UAR, 43 Texas Water Code / Natural

Administrative Code
21.31-56

Transportation Code

Resources Code

Utility Agreements, 43
Texas Administrative

Utilities Code

Local Government

Federal Codes
and Regulations

Code 21.21 Code
23 CFR G.645, National Electrical -
Subparts A and B Safety Code Pipeline Safety Act
23 USC 123 National Electric 49 CFR Chaps.192

Code

and 195

Figure 3.1: Hierarchy of regulations governing utility adjustments

In sum, acquiring additional replacement R/Ws poses a schedule constraint on
conventional utility adjustments because the conventional approach conducts ROW acquisition
in tandem with the highway construction. A recent TxDOT research project has also shown that
utility adjustments can only begin when the R/Ws needed have been acquired and drainage
designs are complete (Chang, 2005). Hence, the timeframe between the completion of ROW
acquisition and the beginning of the highway construction is not enough for conventional utility
adjustments. In addition, previous studies found reimbursable adjustments to take significantly
longer than non-reimbursable adjustments because a reimbursable project has more legal
requirements than a non-reimbursable project (Hedemann, 2005). Satisfying these requirements
usually takes considerable time, and thus, the utility adjustment activities often delay the
highway construction phase under the conventional approach.

3.4 Utility Adjustment Procedure Types

In this section, TxDOT-specific utility adjustment procedure types are presented in order
to discuss their impacts on CTUC decision making. This presentation is drawn from TxDOT’s
process model for performing utility adjustments, known as the TxDOT-Utility Cooperative
Management Process. This process model is provided as guidelines to TxDOT and utility
personnel for managing utilities that occupy TXDOT R/Ws. The model also outlines how to
develop agreements, how to determine the utility’s eligibility ratio, and how to secure funding.
There are four different types of procedures that can be followed based on what type of
adjustment project a particular utility owner falls under (TxDOT, 2005).
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3.4.1 Federal Utility Procedure

The federal utility adjustment and Federal Utility Procedure (FUP) are mainly intended
for use on interstate highway projects. Under this procedure, utility adjustments are eligible for
reimbursement at any location, regardless of prior property rights held. It can be used in
conjunction with the CTUC approach. Complete descriptions of this procedure are available in
the TXDOT ROW Utility Manual (TxDOT, 2005).

3.4.2 State Utility Procedure

The State Utility Procedure (SUP) may be applied with or without federal aid in a state
utility adjustment. This procedure relieves any affected LPA of the responsibility of handling
utility adjustment work. In addition, this procedure requires that an LPA put funds in an escrow
account until the project is completed. TXDOT considers this procedure advantageous because it
requires that R/Ws and utility adjustment activities remain the responsibility of TxDOT. The
SUP can be used in conjunction with the CTUC approach as well. The procedureis slightly more
complicated than the federal procedure and involves either ten or twelve steps, depending on
whether federal aid is present. Complete descriptions of this process are available in the TXDOT
ROW Utility Manual (TxDOT, 2005).

3.4.3 Local Utility Procedure

Under the Local Utility Procedure (LUP), LPASs retain responsibility for acquiring R/Ws
and adjusting utility facilities on local utility adjustments. If there is to be state or federal
compensation or if TXDOT will assume responsibility for the maintenance of the highway, the
LPA must ensure that the work complies with TXDOT regulations. Therefore, it does not fit
within the context of the CTUC approach. This procedure is the most complex of any of the
major procedures, both in the number of documents and the number of processes involved.
Complete descriptions of this process are available in the TXDOT ROW Utility Manual (TxDOT,
2005).

3.4.4 Non-Reimbur sable Procedure

Utility owners that are required to adjust facilities but have no compensable property
interests are handled by this procedure. Because of the lack of cost participation by TxDOT,
there are not as many guidelines for TXDOT personnel to follow and there is less documentation
required. It needs the “ Joint Use Agreement, Non-Reimbursable’ version of the agreement if the
utility owner wants to occupy TxDOT R/Ws. In addition, this procedure can be used in
conjunction with the CTUC approach. Further information is available in the TxXDOT ROW
Utility Manual (TxDOT, 2005).

3.5 Schedule Aspects of Utility Adjustments

3.5.1 Highway Project Phase

The development of a highway project is complex and time-consuming, and if the
highway project includes utility adjustments, tremendous extra work will be required by both the
state DOT and the utility owners. Figure 3.2 shows major phases of a typical highway project
and illustrates how such an undertaking can take 9-19 years to plan, get approved, and construct
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(GAO, 2002). The activities of each phase are listed in the following paragraphs, along with a
discussion of related utility adjustment activities (GAO, 2002).
<F Contract Award

4. Construction
(2-6 years)

2. Preliminary Design
1. Planning and Environmental
(4-5 years) Review

(1-5 years)

3. Final Design and
——»  ROW Acquisition ——p»
(2-3 years)

Figure 3.2: Phases of a typical highway project (GAO, 2002)

Phase 1: Planning
e Assess transportation purposes and needs.
e Solicit public comments.

e Gain approval for the project to be included in the state's 20-year plan, with the
expectation that funds will be available.

e Gain approval for the project to be included in the state’ s short-term plan, covering
at least 3 years, with the expectation that funds will be available.

e Secure funding.

Phase 2: Preliminary Design and Environmental Review.
e Consider alignment issues and required lanes.

e |dentify alternatives, including not building the project, to minimize potential harm
to the environment and historic sites.

o Select the preferred adternative.
o |dentify project cost, level of service, and construction locations.
¢ Prepare a preliminary design of the highway.

e Solicit comments on the project and its potential effects from the public and from
local governments.

e Gain concurrence from federal agencies from which environmental and historic
preservation concurrence is required.
Phase 3: Final Design and ROW Acquisition
¢ Finalize design plans.
e Appraise and acquire property.
» Relocate utilities and affected citizens before construction if necessary.
¢ Finalize project cost estimates.
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Phase 4. Construction
e Advertise the project.
e Evaluate bids.
e Award contracts.
e Begin construction.
¢ Resolve unexpected problems.
o Accept delivery.

The actual utility adjustment activities occur during Phase 3 when the conventional
approach is taken, while they occur in Phase 4 when the CTUC approach is used. As noted in
Section 3.4, the TxDOT-Utility Cooperative Management Process defines the major steps,
interfaces, and interaction between TxDOT and the utility owner required for utility adjustments.
The simplified process diagram is shown in Figure 3.3 (TxDOT, 2005) (Quiroga, 2005).

Although these activities are designed to assist TXDOT personnel in coordinating and managing
utility adjustments, the essential steps and interfaces can be applied by other state DOTs as well.

A. Annual Meeting

ROW
Project
Release

B. Initial Project
Notification

E. Utility Design
Coordination

of Utility
Adjustments?

Construction
Meeting

H. Utility
Construction
Coordination

C. Preliminary
Design Meeting

Early ROW Environmental
Release for Utilities Clearance

Figure 3.3: Smplified model of TXDOT-Utility Cooperative Management Process (Quiroga,
2005)

3.5.2 Utility Design Coordination Meeting

In Figure 3.3, the two activities, Activity C: Preliminary Design Meeting and Activity E:
Utility Design Coordination, can be considered a combined design coordinating meeting. At this
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meeting, TXDOT, highway designers, the utility owner, and utility adjustment designers develop
the utility adjustment specifications that will satisfy both TxDOT and the utility owner. In fact,
addressing all potential problems of utility adjustments often requires that several utility design
coordination meetings be scheduled. Important tasks of such meetings are described below
(TxDOT, 2005):

¢ Review the drawing accuracy of existing utility locations. In some cases, TxDOT or
the utility owners may have to perform field verification several times in order to
obtain accurate drawings.

e Review right-of-way issues, especially for utilities that need additional R/Ws.
Because adjusting reimbursable utility facilities will require a ROW account to be
charged, the early or formal ROW account number must be released during this
activity.

o Get approval of required environmental clearance regarding this utility adjustment.
e Obtain required permits, e.g., a utility adjustment usually needsto get a city permit.
e Determine reimbursement eligibility criteria.

e Cooperatively discuss TXDOT and utility design concepts and criteria.

e Cooperatively discuss design schedules and construction schedules for all entities,
including the highway contract |etting schedule.

e Perform utility adjustment design or possible highway design modifications to
minimize utility conflicts.

¢ Review the compliance of utility-adjustment-related regulations.
e Clarify utility inspection requirements.
e Draft the utility adjustment agreement.

e Review current construction site conditions.

If the project is reimbursable, the following issues may need to be addressed:
e Get approval of relating federal, state, or local authorities.
¢ Estimate the utility adjustment costs.

e Discussthe bid process and contracting options of the utility adjustment.

If the project is non-reimbursable, the following issues may need to be addressed:
e Evaluate the financia status of the utility owner.
¢ Provide the utility adjustment loan, if needed.
Theoretically, utility adjustment design should be completed early in the highway design
phase. If the conventional approach is applied, the early completion of utility adjustment design

would lead to the completion of actual utility adjustment work before highway construction
begins (GAO, 1999). However, per the FHWA utility clearance requirement in 23 CFR 635.309,
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it is not mandated that all utilities be adjusted prior to highway construction (Ney, 2001). Hence,
in the worst case, utility adjustment design might still have lots of modifications at the end of the
highway design phase. Interweaving utility adjustment design with highway construction is a
logistical nightmare. The following issues are identified in TxDOT ROW Utility Manual
(TxDOT, 2005):

e Perform the utility adjustment design, but once complete, transfer responsibility
from the TXDOT design team to the construction team.

e Discuss and accommodate the current status of ROW acquisition and utility
adjustments in reference to clearance dates defined in the highway contract.

Using the conventional approach leaves a project open to the kinds of problems
mentioned above. The CTUC approach aims to shift the burden of actual utility adjustment work
to the highway contractor, thus it stands as a reasonable solution because the highway contractor
is supposed to handle all activities during the highway construction phase.

3.5.3 Utility Construction Coordination Meeting

A tility design coordination meeting is a necessary part of the process for both the
conventional and the CTUC approaches. However, under the conventional approach, two
activities shown in Figure 3.3, Activity G: Pre-Construction Meeting and Activity H: Utility
Construction Coordination, are needed only when utility adjustment activities cannot be finished
prior to highway construction.

Under the CTUC approach, both the utility design coordination meeting and the utility
construction coordination meeting are needed but will be conducted in a different, simpler format.

Activities G and H can aso be considered as a combined coordinating meeting attended
by TxDOT, the highway contractor, utility owners, and utility adjustment contractors in order to
build the highway and perform utility adjustment work cooperatively. In order to address all
potential problems of utility adjustments, severa utility construction coordination meetings are
often necessary. Important tasks of this meeting are described as follows (TxDOT, 2005):

o If the construction site is not cleared or graded, some state DOTS use a separate
contractor to perform such advance roadway work, while others may let utility
contractors perform the work and compensate them later (AASHTO, 2004)
(Goldman, 2005).

e Review current utility adjustment status in reference to clearance dates identified in
the highway contract.

e Integrate remaining utility adjustmentsinto the highway project sequence of work.

¢ Conduct pre-construction meetings, which provide an opportunity for TxDOT and
utility ownersto communicate any final changes in project schedules, jointly review
and approve final sets of plans, and identify key points of contact for the project.
The meeting also provides an opportunity for the highway contractor and utility
owners to agree upon work schedules that will minimize possible conflicts during
highway construction.

e Utility contractors will perform utility adjustment work and document utility
installations.
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e TXDOT will perform alignment inspections for the utility adjustment work, while
utility ownerswill inspect all aspects of the utility adjustment.

e Utility contractors will prepare payment documents which will be reviewed by the
utility owner or TxDOT.

Clearly, a huge amount of Communication, Coordination, and Cooperation (CCC) is
required between the highway contractor, the state DOT, utility owners, and utility contractors
(LTS, 2002) (Cisneros, 1996) (Ellis, 1996). The real potential for utility adjustment delays might
force the highway contractor to put in significant contingencies, which may further increase the
overall highway bid price (GAO, 1999) (Ellis, 2003) (Blair, 2003) (LTS, 2002).

3.6 Causes of Utility Adjustment Delays

Much research has gone into finding the causes of utility adjustment delays. In this
section, assorted reasons for utility adjustment delays are discussed in the context of state DOTS
perspective, followed by utility owners' perspective.

Table 3.1 lists the reasons most frequently indicated for such delays and lists them
according to the number of state DOTSs that consider them to be a moderate or major reason for
delays (GAO, 1999). These reasons can be categorized into five types and are explained in the
following paragraphs.

Table 3.1: Thereasonsfor utility adjustment delays (GAO, 1999)

# of state

# Reason DOTs

1 | Utility lacked resources. 34

2 | Short timeframe for state DOTsto plan and design a project. 33

3 | Utilities gave low priority to adjustments. 28

4 Increased workload on utility adjustment crews because highway/bridge 8
construction had increased.

5 Delaysin starting utility adjustment work: some utilities would not start until the 8
construction contract was advertised or let.

6 | Phasing of construction and utility adjustment work was out of sequence. 26

7 | Inaccurate locating and marking of existing utility facilities. 23

8 | Delaysin obtaining R/Wsfor utilities. 23

9 | Shortages of labor and equipment for utility contractors. 19

10 | Project design changes required changes to utility adjustment designs. 19

11 Utilities were slow in responding to highway contractors' requests to locate and 16
mark underground utilities.
Inadequate coordination or sequencing among utilities using common

12 13
poles/ducts.
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3.6.2 Lack of Resourcesfor Utilities

This type includes three of the reasons for utility adjustment delays. (1) utility lacked
resources, (4) increased workload on utility adjustment crews, and (9) shortages of labor and
equipment for utility contractors.

Utility owners may not have enough resources for the utility adjustment work requested
from state DOTs. For example, some small utility companies have just created their businesses,
so they do not have the financial strength or other resources to accomplish the work. In Texas,
TxDOT can assist utility owners in four ways:. (1) provide loans through the State Infrastructure
Bank (SIB); (2) alleviate the burden of constructing utility infrastructure facilities by means of
the CTUC approach; (3) provide assistance in utility adjustment design; and (4) declare the
“Pauper Utility" status as detailed in Transportation Code 203.0921.

Although some utility owners may have adequate resources, the demand of utility
adjustment work will still be too high for them to meet with their ordinary adjusting capacity.
With recent increases in the federa funding of highway and bridge projects, state DOTs are
planning and designing an increasing number of projects (GAO, 1999). In one preliminary
research meeting, a utility company official reported that two simultaneous projects in one area
may have so much adjustment work that the capacity of all qualified contractors in the vicinity
may not be sufficient for the workload in terms of labor or equipment. Other interviews indicated
that it may takes up to six months to hire a qualified utility design consultant during such a
demanding period (Goldman, 2005).

Therefore, while utilities’ lack of resources may be resolved by TxDOT’ s assistance, the
requirements of each utility adjustment may make the work prohibitive. To avoid this outcome,
the workload and resources should be considered in the highway planning phase. This
consideration should be made in coordination with other projects so that the supply and demand
of labor and equipment can maintain a balance.

3.6.3 Short Timeframe to the Highway Plan and Design Phases

This type includes three of the reasons for utility adjustment delays: (2) short timeframe
for state DOT to plan and design a project, (5) delays in starting utility adjustment work, and (8)
delaysin obtaining R/Wsfor utilities.

A short timeframe to plan and design a highway project compresses the schedule of the
conventional approach. In other words, the reason utility owners often cannot adjust their
facilities on schedule is that there are substantial tasks that need to be done before the utility
adjustment work begins. The adjustment work itself also takes considerable time. The state DOT
and its highway contractors would most prefer that al utility adjustments be done before
highway construction begins, but the actual time alocated for the highway design phase is not
sufficient to accommodate al the utility adjustment needs.

As noted before, ROW acquisition is the most time-consuming task in the highway
design phase. If utility facilities are located on state DOT R/Ws, and if existing R/WSs are not
sufficient to contain a planned utility adjustment, additional R/Ws need to be acquired. If the
utility owner does not have any prior right, they are responsible for acquiring the additional
R/Ws. If the utility owner does have prior rights, the state DOT is responsible for acquiring the
utility R/Ws. Because the utility owner cannot adjust their facilities unless they have R/Ws for
the new location, delays in obtaining utility R/WSs, in turn, may result in delays of the utility
adjustment (GAO, 1999). Utility adjustment planning should be coordinated with the ROW
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process for efficiency and for ensuring that the required R/Ws are available in time for utility
adjustment work to proceed (Ney, 2001) (Chang, 2005).

Another physical issue that needs to be resolved before utility adjustment work beginsis
that a utility adjustment is often the first work to occur on a newly-acquired ROW. These new
tracts often require substantial advance roadway work before they are ready for adjustment work
(Goldman, 2005). Advance roadway work may consist of, but is not confined to, the following
activities: clearing and grubbing, slope staking, monumentation, demolition of buildings, and
advance grading (Goldman, 2005). From the utility owners perspective, it is unreasonable to let
the utility contractor perform such advance roadway work. Their argument is that the cost burden
of this clearing should not be borne by the first utility on site but should be shared with the other
utility owners, with TxDOT, or both (Goldman, 2005). In addition, from a schedule constraint
perspective, advance roadway work should be included in another contract and should be done
before utility adjustment work begins (GAO, 1999). However, this approach does not solve the
core problem of utility adjustment delays, i.e., the often short timeframes of the highway
planning and design phases. All of the tasks, including utility ROW acquisition, advance
roadway work, and the actual utility adjustment work, need ample time to be completed.
Nevertheless, the highway planning and design phases are not usually timeframes planned to
accommodate all utility-related work.

3.6.4 Utility’sPriority | ssues

This type includes two of the reasons for utility adjustment delays: (3) utilities gave low
priority to adjustments, and (11) utilities were slow in responding to contractors requests to
locate and mark underground utilities.

Highway contractors seldom consider work schedules provided by utility owners at pre-
construction conferences to be specific or reliable (GAO, 1999). Moreover, utility owners are
often unresponsive to highway contractors’ requests for needed actions because: (1) highway
contractors often make changes to construction work schedules, (2) utility owners usually have
limited resources to respond to highway contractors requests, and (3) utility owners first
obligation is in servicing their existing and new customers (GAO, 1999). Even on a 100 percent
reimbursable project, utility owners do not profit from the adjustment work and generally do not
recover all of their indirect costs (GAO, 1999).

3.6.5 Multi-Party Coordination

This type includes two of the reasons for utility adjustment delays. (6) phasing of
construction and utility adjustment work out of sequence and (12) inadequate coordination or
sequencing among utilities using common poles/ducts.

The relationship between the highway contractor and the utility owners who have to
adjust their facilities in the highway construction phase is complex. Both need intensive
coordination efforts, and if any of the parties do not comply with the proposed schedule, delays
will occur.

3.6.6 Design Changes

In general, even under the best of circumstances, designing a highway project often takes
along time and frequently involves delays, cancellations, changes in alignment, and other factors
that can ater the involvement of utility owners. These conditions encourage state DOTSs to wait
until later in the design process to involve the utilities (GAO, 1999). Similarly, utility owners
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prefer to wait until they are certain that the project’s design is firm before they begin their
adjustment work (Ellis, 2003) (Zembillas and Beyer, 2004). This shared mentality further
jeopardizes the entire highway schedule.

3.7 Impacts of Utility Adjustment Delays

Just as there is no quantifiable information on the actual extent of utility adjustment
delays, there are no figures on how these delays affect project schedules or other aspects of the
highway construction process (GAO, 1999). Based on the current literature reviewed, five
impact types were identified and are discussed as follows:

3.7.1 General Impact on the Public

State DOTs would like highway contractors to complete highway projectsin atimely and
cost efficient manner. Delays in the completion of highway construction projects result in greater
inconvenience to the public, as well as higher costs to state DOTs (TRB, 2001). When projects
are delayed or stopped for an extended period of time, traffic congestion may be increased due to
construction staging (Blair, 2003). Business owners located adjacent to construction zone areas
may be affected by the traffic congestion and/or restricted to access to their establishments
(Blair, 2003).

3.7.2 Impact on the Highway Project Schedule

Delays in adjusting utilities can cause highway construction work to be rescheduled or
delayed (GAO, 1999). Utility adjustment work has been found to be one of the primary sources
of delays and added cost to highway construction projects (Abraham, 2004). Some researchers
clam that the most frequently cited reason for delays in highway construction is utility
adjustments delays (Ellis and Thomas, 2003); others claim that issues related to existing utilities
have the highest average impact on project schedule, cost, and quality (Hancher, Thozhal, and
Goodrum, 2003). While state DOTs can compensate highway contractors for delays caused by
adjusting utilities by extending highway project completion schedules, utility owners are
responsible for these contingencies (GAO, 1999).

3.7.3 Impact on the Highway Project Costs

Although some state DOTs can compensate highway contractors for such delays,
highway contractors may not have the time to prepare the paperwork for the compensation (TRB,
2004). Anticipation of the costs associated with utility adjustment delays by highway contractors
may cause them to add to their bid prices. These padded bids do not bring any added benefit to
the project and are considered avoidable in nature by state DOTs (TRB, 2004).

State DOTs may pay for additional project inspection costs due to delays in resolving
utility problems (Blair, 2003). In addition, state DOTs can compensate highway contractors for
delays caused by adjusting utilities by paying highway contractors' claims for increased costs
(GAO, 1999). It is estimated that as much as $120 million per year of highway contract claims
result from utility adjustments (TRB, 1984). Construction problems caused by utility conflicts
result when utility locations are unknown or when utility removal is late. Both interfere with
contractors’ schedules and cause delays and thus may result in claims being filed (TRB, 1984).
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3.7.4 Impact on Other Aspects of the Highway Pr oj ect

In addition to the claims and litigation that can be occasioned by delays in adjusting
utilities, such delays also harm the public image of the state DOTs (GAO, 1999). While damage
to public relations may not cost money, the public perception that highways are not being
constructed correctly affects the ability of state DOTs and contractors to obtain funding for
future public works projects (Blair, 2003).

3.7.5 Impact on the Highway Contractor Selection Process

The amount of utility adjustment contingencies that a highway contract can include in a
bid should be low enough that a highway contractor still has a reasonable chance of getting the
contract (Blair, 2003). If there is no mechanism within the contract specifications for recovery of
additional unforeseen costs associated with utility conflicts or delays, the highway contractor
may be forced to pursue legal aternates for cost recovery. This creates the scenario of putting
highway contractors in adversarial positions to state DOTs (Blair, 2003). In addition, highway
contract bidders may be able to exercise every effort to clearly define the current conditions of
utility adjustments when the contract is awarded and signed. However, state DOTs would like to
select the contractor who can successfully finish the project on schedule and with the allocated
funding. The potential for unforeseen utility adjustment conditions arising on a highway project
may lead the state DOT to select the contractor who is most skilled at defining these conditions,
but who may not excel in completing the project (Blair, 2003).

3.8 Similar Utility Adjustment Strategiesin State DOTs

Research shows that the CTUC approach has increasingly been pursued by many state
DOTs in recent years. A survey conducted in the 2001 AASHTO / FHWA Right of Way and
Utilities Conference reported that two thirds of the state DOTs have applied the CTUC approach
in at least one of their highway projects (North, 2001). Under the CTUC approach, the highway
contractor can perform most of the adjustment work for water and wastewater utilities (GAO,
1999). Because some state DOTSs can force utility owners to allow highway contractors to adjust
their facilities, utility owners rarely willingly agree to this arrangement (North, 2001). One
research report even named this approach as Joint Project Agreement (JPA) or Utility Work by
Highway Contractor agreement (UWHC) (Zembillas and Beyer, 2004). Utility representatives
find JPA to be a time-saving agreement between the utility owner and the contracting agency,
which allows the highway contractor to adjust conflicting utility facilities at the best possible
stage in the project timeline (Zembillas and Beyer, 2004). Although the utility owner still needs
to put the new line into service before the old one can be removed, JPA or UWHC offers
protection to the utility owner against highway contractor delay claims (Zembillas and Beyer,
2004).

Use of the CTUC approach does not imply that the highway contractor can perform all
utility adjustment work involved in the highway project, nor does it mean that the utility owners
perform nothing but inspection. Both state DOTs and utility practitioners acknowledge that more
coordination efforts may be needed if CTUC is chosen over the conventional approach
(Goldman, 2005). Therefore, the decision to use the CTUC approach is very complex and
requires much deliberation.

Past studies indicate that if a state DOT incorporates utility adjustment work into a
highway contract, it will normally acquire and pay for any needed permits. This financia
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responsibility provides a major benefit to utility owners (Austin, 2001). Because the CTUC
approach separates work items in accordance with each party’s responsibilities, the CTUC
approach is perceived as capable of solving the central problem of the conventional approach,
i.e.,, the utility owner has to finish the utility adjustment design and work in a very short
timeframe (Austin, 2001). In the following paragraphs, several state DOTs CTUC approaches
are explored.

3.8.1 California Department of Transportation

The California Department of Transportation (Caltrans) has extensive experience in using
the highway contractor to perform utility adjustments to control utility adjustment delays. In their
online Right of Way Manual, Caltrans outlines their agreements for several different contracting
approaches. These utility agreements account for four different contracting techniques. (1) work
performed by owner per owner’s plans; (2) work performed by state contractor per state’s plans,
(3) work performed by state contractor per owner’s plans, and (4) work performed by both owner
and state’ s contractor per owner’s plans (Caltrans, 2005).

Contractual language is similar for all four agreement types, but the versions that include
utility work in the highway contract include notes that indicate the need for special provisions
under certain circumstances (Caltrans, 2005). For instance, if the utility owner wishes to retain
ownership of an old facility removed by a state contractor, a clause must be added to the special
provisions section of the agreement. Further, liability and reimbursement issues are addressed in
asimilar manner, with either additional forms or language required (Caltrans, 2005).

3.8.2 Michigan Department of Transportation

Chapter 9 of the Michigan Department of Transportation (MDOT)’s Roadway Design
Manual contains information on the state’'s utility adjustment procedures. The Interim Update
Volume 3, dated on October 14, 2003, outlines Michigan's procedure for including utility
adjustment work in MDOT’ s contracts with roadway contractors. The stated purpose of this type
of contract is to control utility adjustment delays (MDOT, 2003). Michigan sometimes requires
up-front payment for CTUC adjustment work. It should be noted that this procedure collects
payment from the utility owner prior to the contractor’s performance of the utility work. Because
of past procedural problems and process improvement efforts, MDOT and utility representatives
have mutually agreed to this arrangement (MDOT, 2003).

The MDOT design manual lists common work items included in the highway contract.
These are: storm sewer drop inlets, adjustment of utility manholes, existing facility removal, and
utility bridge attachments (MDOT, 2003). The MDOT roadway contractor generally performs
little complex utility adjustment. Further, adjustments assigned to the roadway contractor costing
less than $1,000 are performed at no charge to the utility owner. Adjustments that cost between
$1,000 and $50,000 are invoiced following the completion of work, and those costing greater
than $50,000 must be paid in advance, as noted above (MDOT, 2003).

The MDOT design manual lists the steps to be taken by the MDOT Project Manager (PM)
and Utility Coordinator (UC) when the combined approach is considered. The following are the
collaborative steps taken by the PM and UC once CTUC has been chosen (MDOT, 2003):

e A meeting between the UC and the PM is convened to discuss all utility
coordination issues. Utility coordination issues regarding the proposed construction
schedule, type of work required, and the plan completion date shall be discussed to
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determine whether any work on behalf of the utility owner should be included in the
MDOT contract.

e When work on behalf of the utility owner will be included in the MDOT contract,
the PM shall perform design to include the agreed upon utility work. Once the
utility work has been added into the plans, the PM shall contact the UC so they can
review the plans with the utility owner for their acceptance.

o If utility modifications are not to be included in the MDOT contract, or if the utility
owner does not approve the estimated cost, the UC shall notify the utility owner to
perform any necessary adjustment work prior to construction. If adjustment is not
possible prior to construction and the utility owner chooses to do the work himself,
then a coordination clause is developed for the project.

3.8.3 New York State Department of Transportation

New York State has a manual called “The Design Quality Assurance Bureau — Highway
Design Manual.” Chapter 13 of this design manual is dedicated to utility issues associated with
highway design and construction (NY SDOT, 2003). Mitigating utility adjustment delays is one
of the manual’s primary objectives. For example, several sections are dedicated to emphasizing
the vital importance of communication between the numerous entities involved in projects
requiring utility adjustments. Furthermore, the New Y ork manual makes very clear the need for
accurate Subsurface Utility Engineering (SUE) as early in project development as possible
(NYSDOT, 2003). In fact, the manual reports that conservative estimates based on the
department’s experience, as well as the experiences of other states, indicate that for every $1
spent on SUE, overall project savings can average between $5 and $10. Based on these findings,
NY SDOT recommends the extensive use of SUE on any project which may experience utility
conflict (NYSDOT, 2003).

NY SDOT’s familiarity with and support of the CTUC approach has led them to devise a
process for adjusting utility facilities using the CTUC approach. According to Chapter 13 of their
design manual, it is often beneficial to the overall project schedule to have as much of the utility
facility work included in the highway contract as possible (NYSDOT, 2003). Consequently,
NY SDOT’s experience with the combined approach has allowed them to develop methods to
encourage utility owners to agree to the combined approach. In their process, an appropriate and
acceptable method of encouraging utility owners to include their adjustment work in highway
contracts is to use “Fixed Price Lump Sum Items.” The design manual also documents the types
of agreements required for each approach, along with reimbursement options, procedures,
inspection, etc. (NY SDOT, 2003).

3.8.4 Rhode Island Department of Transportation

The Rhode Island Department of Transportation (RIDOT) has defined a Work
Breakdown Structure (WBS) with numerous tasks and corresponding documents to assist its
personnel and consultants in handling highway project development. The WPS also provides
guidelines for managing and controlling the entire highway project schedule. Because utility
adjustment delays have been recognized as the root cause for delays in highway construction, a
RIDOT contractor may be able to perform utility adjustment work to expedite highway
construction, provided that (RIDOT, 2004):
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e Consultants prepare and submit an estimate for all utility work to be performed by
the contractor.

e The contractor performs utility work during the construction of the project, which
could not be reasonably or logistically done by the utility company. Typical work
items performed by the contractor would include hydrant adjustment, adjusting gas
and water gates, arranging temporary water services, etc.

RIDOT has tried other approaches to reduce utility adjustment delays. For example, in
1998, they considered legidation that would have required utility owners to adjust their facilities
within 30 days of receiving notice. If utility facilities were not adjusted within the allowed
timeframe, RIDOT would have been permitted to contract for the adjustment with a contractor,
and the utility owner would have to have paid for the cost of the contract (GAO, 1999). RIDOT
argued that since utility owners had agreed on the proposed adjustment completion dates, any
adjustment delay costs or contractor claims that were the result of adjustment delays should be
charged to the utility companies (GAO, 1999). However, utility owners successfully argued that
having them pay for the adjustments would increase the cost to their utilities’ customers, and the
proposed legislation was not enacted (GAO, 1999).

3.8.5 Texas Department of Transportation

TxDOT has tried several approaches for reducing utility adjustment delays. While
expediting utility adjustment isidentified as a method that positively affects project delivery, it is
also clear that improvements to utility adjustment may not be as feasible as improvements to
other project processes (Hedemann, 2005). The CTUC approach, on the other hand, implied a
fundamental change of project configuration. TXDOT’s goal in applying the CTUC approach is
to implement an adjustment plan that is compatible with TXDOT’ s established contract award
scheduling and construction sequencing (TxDOT, 2005). Basicaly, both the conventional and
CTUC approaches revolve around the TxDOT-Utility Cooperative Management Process, a
process framework that can accommodate either approach.

TxDOT has had experience with the CTUC approach in several districts, most notably in
the San Antonio, Houston, and Dallas districts. To alimited extent, the CTUC approach has been
applied in the San Antonio district since the late 1980s. In 1994, the San Antonio district
commissioned a Vaue Analysis study that resulted in a streamlined Utility Coordination
Procedure (EMS, 1994). In 1997, the San Antonio district conducted a Value Engineering
workshop in which coordinated utility solutions and the CTUC approach were identified as key
opportunities for further enhancement of project stakeholder value (EMS, 1997). A key product
of the workshop was a Memorandum of Understanding (MOU) between the TxDOT San
Antonio district and the City of San Antonio to promote greater consideration and
implementation of innovative utility-related approaches. Similar MOUs have since been
developed with other San Antonio-area utilities. In these MOUSs, the level of complexity is
defined so as to determine the degree of coordination efforts needed between TxDOT and utility
owners. Level | implies that the CTUC approach should be applied and delineates the project
characteristics as follows: extensive adjustments for one or more utilities; complexity or
numerous conflicts with various design elements; short development schedule requiring close
coordination and no float time; requirement of new or additional ROW; and upgrade of utility
facility (EMS, 1997).
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3.8.6 FHWA and AASHTO Recommendations for the CTUC Approach

In 2002, the FHWA initiated a policy of encouraging the study of nontraditional
innovative contracting practices around the world. The policy was aimed at identifying the
practices that have the most potential to enhance the quality of highways and minimize the
negative impacts of inefficient highway construction to road users (FHWA-2, 2002). The same
year, the FHWA completed a best practices study, focusing on European strategies for improving
working relationships between highway staff and utility officias (FHWA-2, 2002). The study’s
goal was to help improve cooperation, coordination, and communication between highway
builders and utility companies in the United States.

The American Association of State and Highway Transportation Officials (AASHTO)
charged its Highway Subcommittee on ROW and Utilities with preparing recommended
guidelines and best practices for ROW and utility processes. More specifically, their assignment
was to develop and advocate guidelines and best practices to ensure timeliness of procurement,
clearance of R/Ws, and adjustment of utilities (AASHTO, 2004). The subcommittee used its own
expertise, along with research conducted by the International ROW and Utilities European Scan
Team. Further, personnel from the utility and ROW consultant industry added comments and
recommendations to the report (AASHTO, 2004). The ROW and Utilities Guidelines and Best
Practices document is divided into the following eight major areas. (1) project development, (2)
appraisal and appraisal review, (3) acquisition, (4) adjustment, (5) property management, (6)
utilities, (7) management practices, and (8) training. Each area is based on one to ten more
specific guidelines that serve as user goals. These guidelines are each supported by specific best
practices designed to help the user attain the associated goal. Although the areas, guidelines, and
best practices relate in some way to utility adjustment, only those directly related to the CTUC
approach are listed below (AASHTO, 2004):

Area: Utilities:

Guideline 4: Use or consider establishing utility corridors for utilities crossing
major highways or located longitudinally along highway R/Ws.

Have highway contractors relocate utility and municipal facilities, when possible.

e Although it is generally acceptable for the utility owner to relocate its facilities
with its own forces, other construction methods are available, including but not
limited to having the work performed on the owner’'s behalf by the highway
contractor. In consultation with the utility, select the appropriate method based
on cost effectiveness considerations, including whether the work can be done at
a reasonable cost and at a time convenient to and in proper coordination with
the associated highway construction.

e Incorporating the utility adjustment work into the highway contract has the
following potential advantages:
> Greater utilization of contractor’s equipment and manpower.
> Lessduplication of effort on items such as traffic control.
> Lower bid prices on consolidation items such as excavation.

¢ In determining if the highway contractor should relocate utilities, consider:
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» Whether the utility work must be performed prior to or concurrent with
highway work.

> Whether the highway contractor can be reasonably expected to perform
the utility work; or if the work can be readily subcontracted. In some cases
a pre-approved list of contractors acceptable to the utility company is an
option.

» Whether the utility work substantialy alters the planned scope of the
highway project.

» Whether utility owner and/or labor union policies allow others to perform
the work, and if so, under what conditions, e.g., the use of pre-approved
subcontractors, use of proprietary materials.

> Potential efficiencies to be gained by consolidating the utility and highway
work.

» Whether the necessary funding can be put in place.

e In determining whether having the highway contractor perform the utility
adjustment results in improved ability to control the work, state DOTs should
coordinate sequential or concurrent operations and investigate whether a
corresponding reduced risk of delay or disruption occurs.

o If state DOT and utility agree to incorporate the work into the highway
construction contract, make appropriate written arrangements for work
performance, standards, payment, inspection, liability, etc. If the utility is
responsible for adjustment costs, make provision for the utility to fund the work
in advance. In the event that bid prices for the utility work are excessively high,
make contingency plans for the work to be withdrawn from the contract and
performed by other suitable means, or for the responsible party to make up the
shortfall. As needed, incorporate utility-furnished or approved plans and
specifications into the highway project bid package. Make adequate provisions
for the owner to inspect and accept the work.

e Consider utility installations by highway contractors to enhance the highway
contractor’s control of their production schedule and to reduce subsequent
delays or disruptions. In Norway and the United Kingdom, highway contractors
sometimes place conduit for the utility companies. This aso occurs on some
projects in the U.S. State DOTS, in conjunction with utility companies, should
consider allowing highway contractors, or their subcontractors, to install such
items as conduit for later use by utilities, storm and sanitary sewers, water lines,
and possibly power, communications, and high-pressure pipelines. This will
provide an improved ability for the highway contractor to control the work and
to coordinate sequential or concurrent operations, thus reducing the risk of
delays or disruptions.

(AASHTO, 2004)
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3.9 Other Approachesto Ameliorate Utility Adjustment Delays

In addition to the CTUC approach, state DOTs have devised several approaches to
ameliorate utility adjustment delays. Described below are some examples of state DOTSs that
have developed their own approaches to coping with utility adjustment delays.

3.9.1 Early Planning and Coor dination

Almost all state DOTs have used this type of approach (GAO, 1999). It aims to provide
much earlier notice of upcoming projects, invite utility owners to meetings early in the design
phase of a project, hold monthly, quarterly, or other periodic planning and coordination meetings,
provide R/Ws and utility adjustment funding before the highway construction work is funded,
and improve coordination efforts and working relationships (GAO, 1999).

The TxDOT-Utility Cooperative Management Process is an example of this approach.
This process offers a means of discovering and then incorporating utility owners' concerns into
the planning, design, acquisition, and construction phases of a highway project development.
Early coordination provides for more efficient highway design, economical utility adjustment,
and reduced highway construction costs (TXDOT, 2005). Thus, this cooperative mindset should
be adopted by every project stakeholder when utility adjustments are involved.

3.9.2 Use of Incentives or Penalties

This type of approach will either encourage utility owners to adjust their facilities in a
timely manner in order to earn incentives or burden them with extra penalties through permits,
agreements, and regulations, if there are delays. A survey conducted by the Government
Accountability Office (GAO) showed that athough three state DOTs provided monetary
incentives to encourage utility owners to complete utility adjustments on federal-aid highway
and bridge projects, none of these incentives were contingent on the timely completion of the
adjustment work (GAO, 1999). Those state DOTs who pursued this approach either charged the
utilities for the costs that the state DOT incurred or for contractor claims that were paid as a
result of utility adjustment delays. These penalties were not directly tied to missed utility
adjustment dates but were assessed on a case-by-case basis (GAO, 1999).

Although there is no statutory regulation or utility policy in Texas dictating that
incentives will be given to utility owners when their facilities are adjusted in a timely manner,
use of monetary incentives to persuade utility owners into buying the CTUC approach has been
considered by TxDOT. In addition, utility owners recognize that utility adjustment delays may
require them to bear the delay costs (Goldman, 2005).

3.9.3 Useof Legal Actions

This type of approach cannot prevent delays and is seldom used to discipline utility
owners for untimely utility adjustments. While the use of courts to compel utility owners to
adjust in a timely manner has been considered, it is difficult for state DOTSs to prove that utility
owners are at fault. State DOTs would need to demonstrate that: (1) it or the construction
contractor had notified the utility owner in a timely manner of the work to be done; and (2) the
utility had not been kept from doing its adjustment work (GAO, 1999). However, because state
DOTs usualy work closely with utility owners to resolve problems and conflicts, litigation is
thought to jeopardize the positive working relationship that exists between state DOTs and the
utilities (GAO, 1999).
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3.9.4 Use of Partnering or Outsourcing Utility Coordination Services

Specia contracting methods, including design-build, advance roadway work, the CTUC
approach, partnering, and outsourcing utility coordination services, have been used extensively
by state DOTSs. In this subsection, two of these methods are presented.

Partnering, which is advocated by at least one national contractor association, seeks to
remove the adversarial relationships that sometimes exist between DOTS, contractors, and utility
owners, and replace them with business relationships that are based on common goals and a
desire to productively work together (GAO, 1999). According to the contractor association,
partnering does not change or release any contractual requirements but helps all parties recognize
that a basic tenet of contract law is to act in good faith (GAO, 1999). Partnering does help
improve communications and reduce delays, however, it does not resolve all delay problems
(GAO, 1999).

Outsourcing utility coordination services is another approach currently used by TxDOT.
Stockburger pointed out that TXDOT has been confronted by higher construction letting volumes
and accelerated construction letting schedules in recent years (Stockburger, 2004). Moreover,
there are fewer people in the district and area offices to perform the required utility coordination
tasks, and thus it has been noted that adjusted utility facilities that are installed in the wrong
location contribute most to highway constructor delays. Therefore, TXDOT has commenced to
purchase utility coordination services in order to eliminate highway contractor delays due to
unclear utilities and to eliminate secondary utility adjustments. All such efforts are aimed at
ensuring that utility facilities are installed correctly and in accordance with the rules the first time
(Stockburger, 2004). A typical utility coordination service contract includes a specific set of
coordination duties for contract consultants. These duties are (Stockburger, 2004):

e Meeting Coordination;

e Horizontal and Vertical Alignment Design and Review;
e Agreement and Permit Preparation and Review;

e Agreement Billing Processing; and

e Utility Construction Inspection.

3.9.5 Use of Design-Build

If the design-build process is used on a project, ROW and utilities must be involved in
the design-build planning and contract development to ensure compliance with FHWA
requirements, 23 C.F.R., Parts, 627, 635, 636, 637, and 710. FHWA and AASHTO have
examined the feasibility of incorporating ROW functions, as well as utilities, into the design-
build process (Kraker, 2001) (Quinn, 1997). They encourage state DOT ROW and utilities
personnel to study advantages of design-build; they emphasize its ability to shorten the project
development process by eliminating many of the procedural procurement processes (AASHTO,
2004).

3.9.6 Use of Advance Roadway Work

This approach aims to initiate separate contracts for advance roadway work on selected
projects prior to utility adjustments. On such selected projects, the letting of advance roadway
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work as separate contracts in advance of the grading may enable utilities to be adjusted prior to
the letting of the highway contract. This will help reduce delays to the contractor waiting for
utilities to be adjusted (AASHTO, 2004). However, this approach is not recommended by some
state DOTs. Such a phased approach can generaly extend the length of each job, and utility
owners are reluctant to relocate utility facilities too soon because of the possibility of subsequent
project redesigns (GAO, 1999).
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4. Characterization of CTUC Benefits and Challenges

This chapter contains three sections: characterization of CTUC benefits and challenges;
suggested process changes related to CTUC benefits and challenges; and assessment of CTUC
benefits and challenges.

4.1 Characterization of CTUC Benefitsand Challenges

Analyzing CTUC benefits and challenges helped the research team develop a Decision
Support Tool for TXDOT to use for selecting the best contracting approach. The research team
conducted a series of preliminary research meetings with both TxDOT personnel and utility
representatives. The questionnaire for these meetings is listed in Appendix A. Once a somewhat
exhaustive investigation of the benefits and challenges had been conducted, the research team
modified the benefits and challenges data into a set of preliminary CTUC decision drivers that
reflected whether a given criteria lent itself more or less to the CTUC approach. A summary of
the preliminary CTUC decision drivers and their influence on the CTUC decision are listed in
Appendix B. A parameter marked “Pro-CTUC” is one that leverages a benefit for the CTUC
approach over the conventional approach. Conversely, a parameter marked “Anti-CTUC” is one
for which the conventional approach provides benefit over the CTUC approach. Further, the
parameters marked both ‘Pro-’ and ‘Anti-CTUC’ are ones that cannot always be classified as a
benefit or challenge, but must be considered on a project-specific basis to determine what effect
they will have on the adjustment in question. This parameter classification resulted from
observation of project complexities, conflicting expert opinions, policy discrepancy by district,
differing utility policy by area, etc. The “Explanation” column contains descriptions of the
benefit or challenge presented by each approach when the given decision driver is considered.
The final column entitled “ Suggest Process Change” indicates whether or not the research team
has found evidence to suggest that a modification to the current adjustment procedure would
provide substantial benefit to the overall project process. The suggested modification to the
adjustment procedure could be a change in TXDOT policy, utility policy, Texas State Law, etc.
The main benefits and challenges of the CTUC approach identified in the preliminary research
meetings are summarized as follows:

CTUC Benefits

o If the conventional approach is applied, utility adjustment should precede contract
letting. The CTUC approach alows the utility adjustment to occur following
contract letting. If projects are complex, using CTUC may prevent the utility
adjustment from delaying the entire project because utilities will be adjusted under
the contractor's schedule.

e The CTUC process can aleviate demand for the utility owners to supply adjustment
crews because the work is performed by the TxDOT contractor.

¢ With the conventional contracting approach, construction contractors will bid with
contingencies built in for delays due to unadjusted utilities. The CTUC approach
requires no utility delay contingency because the contractor will control the
adjustment.
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e Less litigation can be expected due to the positive relationships developed with
utility owners resulting from the CTUC approach. Although CTUC does not
eliminate al litigation, the majority are removed.

e |f the CTUC approach is pursued, the opportunity exists for the contractor to
optimize the work sequence without concern for adjustment delay. In addition,
simplified or better coordinated construction including site preparation, traffic
control, and combined work activities lead to higher productivity. Further, when
utility adjustment involves required lane/road closures, TXDOT is more experienced
in traffic management than most utility owners. When multiple utilities perform
their own adjustments, road closures will occur on several occasions. The CTUC
approach allows one road closure for al involved utilities.

CTUC Challenges

e A gas utility pursued the CTUC approach over 50 percent of their adjustments with
TxDOT. They now applied the CTUC approach in very few adjustments because of
areported 30 percent higher cost versus the conventional approach.

e Utility owners usually want to see direct cost savings before using CTUC.

e When non-reimbursable CTUC adjustments occur, the utility owner must make
funding available for the entire adjustment up front in an escrow account.

e The lowest bidder for the entire highway construction project may save TxDOT
money at the expense of the utilities.

e When the adjustment contract is conventional and non-reimbursable, the utility
owners may choose adjustment subcontractors without justifying selection (e.g. low
bid or best value). When the CTUC approach is used, TXDOT must ensure that their
highway contractor receives the legal minimum number of bids, and that they
justify their subcontractor selection. Complication may arise if, for example, one
utility names the sub that they would like to perform the adjustment, but alower bid
isavailable that does not involve this utility specified sub.

e The TXxDOT contractor provides no warranty period while some utility owners
require their contractorsto provide 1-2 years.

e Too many safety issues associated with the CTUC contractor’ s capability exist.

e The CTUC approach may introduce complication due to disointed specs between
TxDOT and utility owners resulting in misunderstanding. If the CTUC approach is
to be used, TXDOT will need to update their specs more frequently in order to
accommodate rapidly changing adjustment specifications.

e When the CTUC approach is used, it is likely that one or more utilities will elect to
proceed without CTUC. Any delay caused by non-CTUC utilities will diminish the
advantages of the CTUC approach for those utilities who are “on board,” and have
money placed in escrow accounts.

e When gas lines need to be adjusted inside of TXDOT ROW, the CTUC contract
includes only the portions of the lines which require adjustment within ROW limits.
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If the adjustment requires further work outside of the ROW, the gas utility must
execute a separate contract.

As stated, Appendix B summarizes data collected from various meetings with utility
owners and TXDOT personnel from the three districts most experienced in the CTUC approach.
The preliminary CTUC decision drivers began as benefits and challenges to the CTUC approach.
Each preliminary CTUC decision driver has been placed into a broader category, as indicated by
the leftmost column. These fifteen categories provide a clear top-level description of the type of
decision driver contained within (Goldman, 2005).

4.2 Suggested Process Changes Related to the CTUC Approach

4.2.1 Suggested Process Changes Related to CTUC Benefits

As Appendix B makes evident, the research team established preliminary CTUC decision
drivers, and only two of the benefit-oriented decision drivers suggest the need for a process
change. One example of a suggested process change is located under the *Adjustment
Completion Timing” category. This decision driver states that “the conventiona approach often
requires that utilities pay for clearing and grubbing of the land on which the adjustment occurs.”
Several San Antonio—area utilities reported that because their adjustment work was very often
the first one to occur on newly acquired R/WSs, they were required to pay for substantial clearing
and grubbing. Their argument was that the cost burden of this clearing should not be borne by
the first utility on site, but should be shared with the other utility owners, with TxDOT, or both.
The utility owners interviewed reported that they would like to use the CTUC approach if this
approach can include the clearing and grubbing in the TXDOT contractor’ s scope of work.

The other CTUC benefit that indicates the need for process change is in the “Design
Format” category. This decision driver suggests the hiring of a general design consultant who is
capable of performing adjustment design for all utilities involved in a project for any CTUC
adjustment, as opposed to the traditional CTUC approach, in which each utility hires a separate
designer or performs its own design. Both TXxDOT personnel and utility owner representatives
identified joint design as the preferred method for optimal design coordination. In order to
extract maximum benefit from this CTUC decision driver, every effort should be made to have
utility adjustment design performed by one general consultant (Goldman, 2005).

4.2.2 Suggested Process Changes Related to CTUC Challenges

Some elements of the CTUC approach present challenges to efficient utility adjustment,
asindicated by the preliminary decision drivers listed in Appendix B, marked “Anti-CTUC.” Of
al preliminary CTUC decision drivers that make the CTUC approach an unattractive choice, five
suggest a process change that could potentially eliminate the associated challenge.

The first process change suggested for a CTUC challenge falls under the “ Utility Physical
Characteristics or Scope’ category, and refers to the need for two separate adjustment contracts
when utility work must be performed inside and outside of TXDOT project R/Ws. San Antonio
utility owners indicated that an inefficient, two-contract technigue is often used when the CTUC
approach is selected because TXxDOT does not perform adjustments outside of their R/WSs.
TxDOT San Antonio district officials confirmed that utility adjustment work cannot be
performed by the highway contractor outside the TXDOT ROW because the agency only has
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environmental clearance for land inside the TXDOT ROW. The suggestion for process change is
based on the improved contracting efficiency that would occur if the CTUC contract could be
executed for adjustments occurring both inside and outside of the TxXDOT R/Ws.

Another process change that could eliminate a problem caused by CTUC focuses on
utilitiesinvolving HAZMAT. Several TxDOT districts avoid the liability associated with utilities
whose adjustments include HAZMAT work by using the CTUC approach. To remedy this
situation, utilities suggest that they pay TxDOT’s evergreen contractor (often already in place) to
perform the HAZMAT removal. Using TXDOT' s evergreen contractor would speed up the utility
adjustment process and allow those utilities who expect HAZMAT to adopt the CTUC approach.
A San Antonio TXDOT representative reported that no such mechanism currently exists but
agreed that it is a possibility for future improvement. However, the utility owners whose
adjustments include HAZMAT should still retain the custody of HAZMAT after the removal.

The next CTUC decision driver that suggests the need for a process change falls under
the “Utility Adjustment Funding (Non-Reimbursable)” category. This chalenge is associated
with a reported 10-30 percent increase in cost to the utility owner when the CTUC approach is
chosen over the conventional approach. Utility owners from the Houston, San Antonio, and
Dallas areas reported that the following parameters contribute to this higher cost: contractor cost
front-end loading; increased change-order amount/frequency; added contractua tier; and the
addition of subcontractor management contingency. TXDOT representatives noted that the cost
increase may be balanced by CTUC's ability to eliminate delay costs to the utility owner,
improve construction quality, and relieve utility adjustment crews during times of high demand.
Empirical cost data is not available to support the opinions of either party at this time. Because
severa utilities declared that for non-reimbursable contracts this cost increase made the CTUC
approach prohibitive, it isimportant that reasons for this added cost be investigated.

Under the same category, the requirement for utilities to provide the total adjustment cost
in escrow prior to the beginning of work presents a challenge to adopting the non-reimbursable
CTUC approach. Because state law prevents TxDOT from “pledging credit,” the requirement for
funding in escrow prior to adjustment is unavoidable at this point in time. This was identified as
a serious challenge faced when executing the CTUC approach, particularly by private utility
companies. The utility companies said that the CTUC approach would be a much more attractive
option if some aternative accounting process were made available to avoid the escrow
requirement.

The final suggested process change for eliminating CTUC challenges fals under the
“Specification Concurrence” category. Severa utilities, even within the same TXDOT districts,
reported varying procedures for following utility adjustment specifications. Some utilities
adopted TXxDOT specifications, some reported that they provide their own for the contractor to
adhere to, and afew utilities suggested that a composite spec be constructed with both utility and
TxDOT influences. The CTUC approach makes it vital for TXDOT to monitor specification
integration and concurrence. Complications associated with incorrect specifications could arise
and be amplified by the fact that the highway contractor is responsible for multiple utility
adjustments. TxDOT and utility owners must ensure effective specification coordination in order
to avoid quality issues or even rework (Goldman, 2005).
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4.2.3 Other Suggestions Related to the CTUC Approach

The following suggestions are adapted from TXxDOT 0-4997-P1 and were the result of the
preliminary research interviews:

e Based upon the information gathered through preliminary research meetings and
literature review, it is evident that under some circumstances, the CTUC approach
is the most beneficial contracting approach for utility adjustments. It is also evident
that the CTUC approach is not the most advantageous method for some adjustments.
The ability to determine whether CTUC is or is not appropriate for a given
adjustment helps state DOT officials and utility owners reduce utility adjustment
delays.

e TXDOT and utility owners have different perspectives regarding the preliminary
CTUC decision drivers and the relative impacts of each on the CTUC decision.
What might be a factor of utmost importance for a utility owner is sometimes of
little to no importance to TxDOT, or vice versa.

e The eligibility ratio for reimbursement is often extremely important to the utility
owner in their decision as to whether to perform the adjustment with the CTUC or
conventiona approach. When reimbursement eligibility is near or at 100 percent,
utility owners are less concerned with the reported cost increase associated with the
CTUC approach.

e TxDOT should use the CTUC advantages identified in this report to sell the CTUC
approach to hesitant utility owners. By leveraging the CTUC advantages, and
understanding/addressing the identified CTUC disadvantages, TXDOT will increase
utility interest and participation in the CTUC approach.

e When dealing with utility owners who do not generally perform adjustments using
the CTUC approach due to the physical complexity of their facilities (e.g., high
voltage, extensive/complex cable connections, potentially dangerous gas facilities,
etc.), TXDOT should consider the suggestion that the contractor install utility
infrastructure only, e.g., conduit without wire (Goldman, 2005).

4.3 Assessment of CTUC Benefits and Challenges

As noted before, past research studies have not thoroughly characterized and quantified
CTUC benefits and challenges. In order to contribute to the development of the CTUC Decision
Support Tool and an implementation guide for TXDOT, the research team conducted a survey to
investigate project performance on recently completed projects using the CTUC approach. The
guestionnaire for this survey is listed in Appendix C. The results of this survey are described in
the following subsections (Sroka, 2006).

4.3.1 Overview of Assessment of CTUC Strategy on Recent Projects

Because the objective of the survey was to evaluate CTUC project performance, project
performance was measured relative to the interviewee's experience with the conventiona
approach. To preserve consistency throughout the survey, each survey question was designed to
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be project-specific, with questions that presented interviewees with the following evaluative
options:

e CTUC was much better than Conventional
e CTUC was better than Conventional

e CTUC and Conventiona were EQUAL

e CTUC was worse than Conventional

e CTUC was much worse than Conventional

e Don't know

For example, the first question is. “After utilities were adjusted, what was the nature of
the relationship between TxDOT and the Utilities?’” The interviewee could select any one of the
above six options as the answer. A “Don’t know” option was offered to respondents so that no
one was forced to answer a question for which he or she did not have an answer. After severa
iterations, the research team produced eight survey questions. Complete descriptions of each
survey question are presented in Section 4.3.3.

Once the survey was completed, the response values were recorded and calculated. The
gualitative measures were each assigned a value from 1 to 5 asfollows:

5 - CTUC was much better than Conventional
4 - CTUC was better than Conventional

3 - CTUC and Conventional were EQUAL

2 - CTUC was worse than Conventional

1 - CTUC was much worse than Conventional
0 - Don't know

If respondents could not evaluate the performance of a particular question, their “Don’t
know” responses did not affect the analysis (Sroka, 2006).

4.3.2 Analysis of Survey Respondents

Once the survey guestions were developed, TXDOT managers and engineers with CTUC
project experience were informed of this research and asked to complete the questionnaire.
Individuals from the TxDOT districts of Austin, Bryan, Corpus Christi, Dallas, Houston, and San
Antonio all provided feedback on CTUC projects. A total of twenty respondents offered
information on twenty-nine construction projects that had been completed utilizing the approach.
To maintain consistency and reduce bias, no more than three questionnaires were accepted from
any respondent.

Respondents averaged 15 years of experience and each had been involved in
approximately ten CTUC projects. Those from the San Antonio and Austin districts had the most
experience with CTUC, averaging over ten projects per respondent. In these districts, the CTUC
approach was considered the norm for the majority of their TXDOT projects. Seven individuals
reported that they had only been involved in one CTUC project. The participants from the Bryan
and Corpus Christi districts reported experimenting with CTUC for the first time in 2005;
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whereas, the Dallas and Houston district personnel reported having used this approach
sporadically for over a decade. The findings suggest that CTUC is till a relatively new project
execution approach in the state.

Numerous challenges were encountered as the interview process commenced. Early on, it
became evident that the best sources of information were TxDOT utility coordinators, area
engineers, and ROW administrators;, however, their demanding schedules created coordination
problems. Thus email proved to be the most effective and efficient way to conduct the survey.
Approximately half of the respondents completed the questionnaire electronically. The other half
filled-out the gquestionnaire during meetings conducted in Austin, Houston, San Antonio, and
Dallas (Sroka, 2006).

4.3.3 Analysis of Survey Results

The purpose of this survey was to verify the effectiveness of the CTUC approach. This
subsection reports the findings and the respondents comments on the CTUC strategy. Each
project performance criterion was measured and analyzed. The figures in the following
paragraphs represent the average responses to each survey question.

e Question 1: After utilities were adjusted, what was the nature of the relationship
between TxDOT and the utilities?

Figure 4.1 demonstrates that the respondents believed that the proposed CTUC
approach improves the quality of the relationship between TxDOT and the utilities after
utility adjustments were completed. This relationship is crucia to the implementation
and success of CTUC.

Comparis on of CTUC to the Conventional Approach

Much Worse Worse Equal Better Much Better
i1 (2) (3] (4 (5)

| | | X | |

Average Response = 3.57, (n = 28)

Figure 4.1: The nature of the relationship between TXDOT and utility companies after utilities
were adjusted (Sroka, 2006)

¢ Question 2: What was the impact of the CTUC utility adjustment on traffic flow
through the project?

Respondents believed that, on average, the traffic flow through the project site is better
with CTUC than with the conventional approach (see Figure 4.2). CTUC allows for
utility adjustments to be completed with the traffic control plans instead of requiring
two separate projects that affect traffic.
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Comparis on of CTUC to the Conventional Approach

Much Worse Worse Equal Better Much Better
[T ) [|2] [|3] [;] (5)

Average Response = 4.05, (n = 22)

Figure 4.2: Theimpact of utility adjustments on traffic flow through the project (S oka, 2006)

e Question 3: With CTUC, what was the quality of coordination among the different
utilities?

Respondents believed that the CTUC approach increases the quality of coordination
among different utilities, as shown in Figure 4.3.

Comparis on of CTUC to the Conventional Approach

Much Worse Worse Equal Better Much Better
i1 (2) (3] (4 (5)

| | | X | |

Average Response = 3.67, (n = 24)

Figure 4.3: The quality of coordination among the different utilities (Sroka, 2006)

e Question 4: Did CTUC allow you to move the letting date forward, i.e., occur
earlier?

Because the CTUC approach allows for early coordination among TxDOT, highway
contractors, and utility owners, it has the effect of speeding up the letting date (see
Figure 4.4). Moreover, utilities included within CTUC do not have to be adjusted prior
to the letting date. This permits projects to go to construction earlier.

Comparison of CTUC to the Conventional Approach

Much Later Later Equal Eardier Much Earier
1) (2] (3 (4] (5)

| | | X | |

Average Response = 3.80, (n = 27)

Figure 4.4: The letting date (S oka, 2006)

e Question 5: With CTUC, what was the frequency of utility-related change orders?

Figure 4.5 illustrates that there are slightly fewer utility-related change orders when the
CTUC approach is used.
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Comparis on of CTUC to the Conventional Approach

Substantially More More Equal Less Substantially Less
i1 (2] (3] (4] (5)
| | | X | |

Average Response = 3.27, (n = 15)

Figure 4.5: The frequency of utility-related change orders (S oka, 2006)

e Question 6: With CTUC, to what extent did you reduce the overall project
schedule duration?

The increased coordination among agencies, the easing of traffic flow, and the
reduction of utility change orders with CTUC allows for an overall reduction of the
scheduled project duration (see Figure 4.6). CTUC tends to significantly reduce the
likelihood of delays because unknown variables and/or conflicts frequently arise from
utility adjustments performed with the conventional approach.

Comparis on of CTUC to the Conventional Approach

Much Longer Longer Equal Shorter Much Shorter
i1 (2) (3] (4] (5)

| | | X_ | |

Average Response = 3.71, (n = 26)

Figure 4.6: The reduction of the overall project schedule duration (S oka, 2006)

e Question 7: With CTUC, how did the actual utility adjustment cost comparetothe
planned cost?

The respondents indicated that the cost of the actual utility adjustment compared to the
planned cost is nearly the same with both approaches (see Figure 4.7).

Comparis on of CTUC to the Conventional Approach

Much More More Equal Less Much Less
(1) (2] (3] (4] (5)
| | X | |

Average Response = 3.02, (n = 25)

Figure 4.7: The cost comparison of the actual utility adjustment to the planned cost (Sroka,
2006)
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e Question 8: With CTUC, how satisfied were the utilities with the sub(s) doing the
utility adjustment?

In general, utility owners were satisfied with the sub(s) performing the utility
adjustments (see Figure 4.8). The state’'s construction contractors are usually required
to select pre-qualified subs approved by the utility owners. This significantly reduces
the possibility of costly re-work, claims, or time consuming litigation.

Comparis on of CTUC to the Conventional Approach

Very Un=satisfied Un=atisfied Equal Satisfied Very Satisfied
(1) (2) (3] (4 (5)
| | | X | |

Average Response = 3.74, (n = 19)

Figure 4.8: The satisfaction of the utility owners with the subcontractors’ utility adjustment
(Sroka, 2006)

The following is a summary of the CTUC project performance criteria, listed in order of
most impact to highway constructability (Sroka, 2006):

Improving traffic flow through the project (4.05)

Moving the letting date earlier (3.80)

Satisfying the utilities with the sub(s) work (3.74)

Reducing the overall project schedule duration (3.71)

Improving coordination among different utilities (3.67)

Preserving and/or improving the relationship between TxDOT and the utilities (3.57)

o g s~ w D P

4.3.4 Other Commentson the CTUC Approach

Although individuals at TXDOT refer to the CTUC approach in various ways (as “joint
bidding” or as “combined contracts’), most would agree that it offers many advantages. The
CTUC approach has been developed to allow for more TXDOT control over utility adjustments
on highway projects. In the survey, respondents were given an opportunity to voice their
opinions on the performance of the CTUC approach. According to their responses, some of the
main performance advantages of the CTUC approach are:

e The CTUC approach reduces the chances of highway construction delays that are a
result of unexpected conflicts with utility owners;

e Significant savings of tax-payer money are realized when highway construction
delays, conflicts, claims, and disputes are factored into CTUC;

e Because the prime contractor or contractor’s sub performs the utility adjustments on
a CTUC utility adjustment, the likelihood of the delay caused by encountering
undiscovered utility facilities during highway construction is significantly reduced,;

e CTUC bhuilds a positive working relationship with utility owners; and
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e The prime contractor encounters less risk and sees fewer utility delays caused by
improper utility adjustment.

CTUC alows the prime contractor to control the work without being delayed by
unadjusted utilities. The highway contractor can schedule the activities and adjust them along
with normal scheduled highway construction activities to establish a continuous workflow. In
other words, CTUC allows the highway contractor to more easily coordinate changes in utility
placement and to synchronize those changes with project work. Done this way, utility
adjustments have the least impact on ongoing highway construction. This approach also ensures
the accurate adjustment of the utilities.

Respondents did voice some concerns over the CTUC approach. Most of these concerns
were expressed by the personnel from districts with less experience with this approach. These
individuals encountered some difficulty coordinating with the multiple utility owners involved.
Whereas in the conventional approach, coordination was only required between the highway
contractor and the utility owner; CTUC requires effort by the city, city engineers, and the
district s ROW staff. Because city funds can be involved in CTUC adjustments, more
coordination is required among al the parties. Smaller cities may also have issues with CTUC,
because they are forced to let TXDOT control the placement of their utilities (e.g., water and
wastewater); this is problematic because historically, cities have been experienced as overly
powerful in the utility adjustment process. As part of CTUC contracts, the cities are treated on a
par with any other utility owner. This means that the city may be required to revise their design
rather than forcing other utilities to work around it. Thus, implementing CTUC may effectively
require a cultural change by all partiesinvolved.

The fact that not all utilities are interested in the CTUC approach also disappoints some
TxDOT officials. Utilities that do not get involved in CTUC tend to introduce unwanted
communications challenges and project delays. TXDOT officials hope to implement some utility
adjustment process changes to help these utility owners redlize the benefits of the approach.
However, based on the information gathered through the literature review, it is evident that the
CTUC approach is not the most advantageous method for al adjustments (O’ Connor et al.,
2005).

Another noted disadvantage of CTUC was the need to work through the issues of having
two different systems for inspection, the highway contractor’'s and the utility’s. The survey
results made it clear that TXDOT consistently attributed most, if not al, of the disadvantages of
using the CTUC approach to the lack of experience with this type of agreement and work.
However, TXDOT remains confident that future CTUC projects will run more smoothly because
of the lessons the department has learned (Sroka, 2006).
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5. CTUC Decision-M aking Process

This chapter is dedicated to the proposed CTUC decision-making process. Section 5.1
presents the CTUC decision-making process and suggests activity timing and objectives. Section
5.2 discusses process differences between the process model of the CTUC approach and that of
the conventional approach.

5.1 Proposed CTUC Decision-Making Process

Establishing a model for the CTUC decision-making process was the first step in
developing a beneficial Decision Support Tool. Figure 5.1 shows the proposed CTUC decision-
making process. Each rectangle on the diagram represents an activity and contains a description
of that activity. The bottom portion of the rectangle indicates which party is responsible for each
activity (i.e., utility owner or TxDOT). The two actual meetings to be held for CTUC decision-
making purposes (Activities #1 and #4) are indicated with bolded rectangles. The proposed
CTUC decision-making process was designed to be implemented as early in the project as
possible, but it cannot begin until the decision makers have the necessary information on project
parameters, constraints, etc. Consequently, Activity #1 of the process, called CTUC Phase 1
Analysis, is scheduled to occur at approximately O percent Plan, Specification, and Estimate
(PS&E). At this point on the project timeline, it is generally assumed that TxDOT will have a
rough idea of which utilities will require adjustments, the approximate level of complexity, etc.
CTUC Phase 1 Analysisis performed by TXDOT alone. The goal of this analysisis for TxDOT
to use the CTUC Decision Support Tool to separate utilities that are definitely not suitable for the
CTUC approach from those which may be appropriate for it (Goldman, 2005).

Following CTUC Phase 1 Analysis, the utilities deemed not suitable for the CTUC
approach are then adjusted by the conventional method (Activity #2). Those utilities that may be
suitable for the CTUC approach are invited (Activity #3) to CTUC Phase 2 Analysis (Activity
#4), at which time both TXDOT decision makers and the utility representatives are expected to
negotiate with each other about the applicability of the CTUC approach.

CTUC Phase 2 Analysis is performed as a combined effort by TXxDOT decision makers
and the utility representatives at approximately 30 percent PS&E. This anaysis activity is
performed during a meeting in which both the utility representatives and TxDOT staff provide
information as prompted by the CTUC Decision Support Tool. As its name suggests, this phase
requires more comprehensive information input from the stakeholders than the previous phase
and is thereby able to produce more thorough results. Once the CTUC Decision Support Tool has
gathered the necessary information from each party, it will provide outputs to guide each utility
adjustment, recommending whether the CTUC approach would be beneficia for the given
adjustment.
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CTUC Phase 1 Analysis
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i i Approximately
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are not
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[
|

#2: Perform the
Conventional
Approach

TxDOT District / Area Office
Utilities

Utilities

#3: Invite the Utilities
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Meeting

that may
be suitable

TxDOT District / Area Office

for CTUC

CTUC Phase 2 Analysis

#4: Joint Detailed
Analysis of CTUC
Decision

TxDOT District / Area Office
Utilities
i i Approximately
30% PS&E

This analysis includes
work processes unique
to this adjustment

#5: Review Analysis
Results and Negotiate

TxDOT District / Area Office
Utilities

Items to be addressed:
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affect the decision /
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Controlling party

No, utilities will
not use CTUC

#6:
Agreement
Reached?
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#7: Perform the
Conventional
Approach

TxDOT District / Area Office
Utilities

#8: Agreement
Approval

-

#9: Include
Adjustment Scope in
PS&E

TxDOT District / Area Office
Utilities

TxDOT District / Area Office
Utilities

Figure 5.1: Proposed CTUC decision-making process (Goldman, 2005)
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Following CTUC Phase 2 Analysis, Activity 5 requires each utility representative to meet
individually with TXDOT to review CTUC analysis results and negotiate. This activity provides
the utility and TxDOT the opportunity to discuss potential project-specific challenges that can be
met through effective coordination. It also offers stakeholders an opportunity to rectify possible
concerns associated with the CTUC approach and give participants the chance to consider any
needed procedural changes. The ideal result of Activity #5 would be either a CTUC agreement
between TXDOT and the utility owner, or a decision for the utility to perform the conventional
adjustment approach (Activity #7). The actual CTUC decision is made during Activity #6.

Once the utility owner and TxDOT are able to establish a CTUC agreement that pleases
both parties, Activities #8 and #9 are executed. These activities smply make the acceptance of
the CTUC agreement official and initiate the inclusion of the utility adjustment scope in the final
PS& E.

5.2 Process Differ ences between the Conventional and CTUC Approaches

One of the objectives in developing the CTUC decision-making process was to have the
activities integrate nearly seamlessly with the current TxDOT-Utility Cooperative Management
Process. This effort has resulted in a reduced number of process differences between the two
approaches, particularly during the stages in which contracting techniques are chosen. The most
significant process differences are presented here; other more subtle differences occur between
the two approaches, but are not necessary for discussion in this section (Goldman, 2005):

e The activity called “Creating an Advance Funding Agreement (AFA)” occurs only
in CTUC adjustments that are totally or partially non-reimbursable. This activity
requires that the utility owner provide 100 percent of the required adjustment
funding in escrow prior to the highway contractor beginning work. When the
conventional approach is used, the adjustment financing is settled by the utility
owner through their own agreements with subcontractors. The requirement that 100
percent of the funding be placed upfront in escrow for CTUC adjustments is an
obstacle to the CTUC approach.

¢ When the PS& E development is complete and the information is passed to highway
contractors, under the CTUC approach, the highway contractors will include utility
adjustments in their development of work sequencing. If the conventional approach
is in use, the contractor will receive an update on clearance dates/areas for the
various utilities being adjusted.

e When the CTUC approach is used, the highway contractor bids on al work,
including the utility adjustment. Under the conventional approach, the highway
contractors bid only on the work originaly included in the contract by TxDOT and
allow the utilities to adjust themselves. For conventionally contracted projects, the
possibility of project delays due to utilities not adjusted in a timely manner often
motivates the highway contractor to add contingency costs in his or her bid. Since
the contractor controls the work sequence under a CTUC contract, adding
contingency costs to the bid is somewhat unnecessary.

e The activity called “Utility Coordination Meeting(s) during Construction” in the
2005 TxDOT Utility Manual is conducted according to the contracting technique.
Under the conventional approach, these meetings are used to coordinate utility
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adjustments in reference to clearance dates so that conflicts with highway
construction project sequencing can be avoided. With the CTUC approach, such
coordination is handled internally by the highway contractor because he or she is
able to more efficiently adjust utilities while performing the construction work. The
meetings still occur when the CTUC approach is used and include topics such as
coordination of inspection, service interruptions, etc.

e The final major process difference occurs during the activity called “ROW and
Utility Adjustment Subprocess.” This activity is the physical act of utility
adjustment. Both timing and responsible party vary according to the approach
taken. Under the conventional approach, the utility adjustment timing is critical
because, typicaly, it must be completed before the highway contractor can perform
the work. Project delays, which often occur because of unadjusted utilities, are
costly and can be avoided using the CTUC approach. The conventional approach
leaves the utility owner to either self-perform their adjustment work or hire a
subcontractor to perform the adjustment. Using the CTUC approach, the highway
contractor controls the work sequence and adjusts the utility accordingly.

The items discussed above are process differences between the conventional and CTUC
approaches. These and other more subtle process differences have been identified by TxDOT and
utility personnel, as well as through the review of literature. Each of these process differences
can contribute a factor for or against the decision to use the CTUC approach.
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6. Development of CTUC Decision Support M odel

This chapter provides details of the development of the CTUC decision support model.
The first section presents an analysis of the characteristics of the CTUC decision-making
process. Following this analysis is a discussion of the CTUC decision support tool architecture.
This chapter also sheds light on elements of the CTUC decision support model, descriptions of
CTUC decision drivers, and offers suggestions on how to elicit knowledge from both TxDOT’s
and utility industry’s experts. Finally, the CTUC Decision Support Tool is introduced, and the
major functions of thistool areillustrated.

6.1 Characteristic Analysis of the CTUC Decision Making Process

Analyzing the characteristics of CTUC decision making could help facilitate the
development of the CTUC decision support model, as well as help identify the primary
functional requirements of the CTUC Decision Support Tool. The following paragraphs list the
major characteristics of the CTUC decision-making process.

6.1.1 CTUC: Concurrent Decisions

As noted above, the CTUC decision should be made by decision makers (or referred to as
“assessors’ in the CTUC decision support model) from both the state DOT and the utility owner
involved. Because one highway project often requires many utility adjustments, a state DOT
assessor on any given project usually has a limited amount of time to determine which
adjustments should be performed under the CTUC approach. This is a result of the expectation
that most of the CTUC decisions will be determined during the highway design phase, as
depicted in Figure 6.1. However, from a state DOT assessor’s perspective, he or she may be
confronted with the complications that arise from having to make several CTUC decisions at the
same time. Figure 6.1 shows that Utility ABC and Utility DEF were identified early as requiring
the utility adjustments in a highway project. The state DOT assessor performed utility
coordination processes with the representatives from these two utilities. They discussed issues
such as the scope of utility adjustments, the possibility of using the CTUC approach, etc. After
several weeks, Utility XYZ was discovered and also required the adjustment. At this time, the
state DOT assessor may find that using the CTUC approach was the best solution because
physical interferences existed among the three utilities. He or she may need to reexamine the
three utilities, negotiate again with all of the utility representatives, and finally make the three
appropriate CTUC decisions before passing the “Point of No Return for the CTUC decision.”
The situation might become more complicated if the assessor is responsible for other projects or
utility adjustments that have extensive coordination work at the same time.

Because one decision can distract the decision maker from another that is needed
concurrently, one or both decisions can take more time than would be required in a serial context
(Holsapple et al., 1996). Past research indicates that the use of a Decision Support System (DSS)
application in a concurrent context might make it less effective than it would be in a serid
context. Studies also suggest that by reducing the number of concurrent decisions required at the
outset, DSS tools can help decision makers avoid the delays caused by so many simultaneous
decisions (Holsapple et al., 1996). The complexity of CTUC decision making can be decreased if
the first phase of the proposed CTUC decision-making process is pursued so as to eliminate the
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utility adjustments definitely not suitable for the CTUC approach. Such an early process of
elimination would result in fewer concurrent CTUC decisions in the second phase of the
proposed CTUC decision-making process. Once the utility adjustments that are appropriate to
the CTUC approach are identified, the state DOT’s negotiations with utility owners become
more targeted and less time-consuming.

Assume a Highway Project
Involves Three Utilities

Utility ABC —- ! 1

|dentified |

|

|

|
Utility DEF —— !

Identified |

|

|

Utility XYZ — L____—A

Identified

|

|

|

| 1 | | .
! |> ! |
End of the Current Time Point of No  End of the
Highway (Perform Utility Return for  Highway Design
Planning Coordination) the CTUC  Phase
Phase Decision

Figure 6.1: Timeframes of making several CTUC decisions from a state DOT assessor’ s view

6.1.2 CTUC: Multi-Party Decisions

In atypical highway project with at least two utility adjustments, coordination between
utility owners is necessary not only because physical conflicts may exist among highway and
utility facilities, but more importantly because utility owners may share some facilities that need
to be adjusted in a special adjustment sequence. CTUC is a multi-party decision because both the
state DOT and the utility owner involved have to reach an agreement in order to make the final
decision. In addition, in some situations, one utility adjustment’s CTUC decision might need to
be examined jointly not only by the state DOT and the corresponding utility owner, but also by
any other conflicting parties. Thus, all decision-related information should be stored centrally
and be transferred to any involved party on demand.

6.1.3 CTUC: Negotiated Decisions

By definition, a negotiation decision entails that no single party can enforce the other
parties to choose a certain alternative (Holsapple et al., 1996). Clearly, CTUC is a negotiation
decision because neither the state DOT nor the utility owner involved can solely decide to use
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the CTUC approach without the other party’s consent. Although the state DOT may have more
authority and resources than the other parties, the state DOT still has to negotiate with the utility
owner(s) involved in order to reach an agreement. A negotiated decision involves a give-and-
take interchange among all parties until al agree on a particular alternative (Holsapple et al.,
1996). This implies that extensive negotiation efforts might be needed in CTUC decision
making, and that providing relevant decision recommendations might be more helpful and
feasible than calculating a numerical score for the CTUC decision.

6.1.4 CTUC: Iterative Decisions

Currently in Texas, metropolitan highway projects involve more and more utility
adjustments. These utility adjustments need to perform CTUC analyses because reducing utility
adjustment delays in urban areas is of the utmost importance. In addition, if the best approach of
one utility adjustment is CTUC, and if the other adjustment has exactly the same set of
characteristics as the first adjustment, the conclusion can be made that the second adjustment
should also use the CTUC approach. Research has shown that the development of routines
allows decision makers to attain mastery over their choices, once a behavioral solution to a
decision problem has been learned and stored in memory, individuals can use this knowledge
when they re-encounter the same kind of problem (Betsch and Haberstroh, 2005).

CTUC is an iterative decision because (1) the need to perform CTUC analysis for utility
adjustments always exists due to the increased number of metropolitan highway projects; and (2)
the factors that influence the CTUC decision can be modeled so that the assessors can review the
CTUC experts knowledge in order to make a better decision.

6.1.5 Lack of Quantitative Data

Traditionally, most CTUC decisions have been made based on senior project
stakeholders experience. The experienced project stakeholders know whether the CTUC
approach is the best choice, as long as they have the correct decision drivers information for
current project circumstances. However, it is very difficult to represent the project stakeholders
knowledge in any quantitative format; it may be possible, though, to acquire and document the
project stakeholders experience in a knowledge management system.

Another possible quantitative data source is the TXDOT Utility Database. However, this
database was designed to keep track of essential information for obtaining utility permits.
Although the database schema might contain some important inputs to CTUC decision making,
relevant information on CTUC decision drivers may still need to be collected and analyzed from
other data sources. Overall, the lack of quantitative data suggests that the CTUC decision support
model shall comprise more qualitative information from experts than quantitative data from
numeric data sources.

6.1.6 Dynamic Environment

CTUC decisions are made in a dynamic environment, which means that external,
uncontrollable events may occur and influence the CTUC decision. For example, when the
CTUC decision is being considered at approximately 30 percent PS& E, assessors may be told
that thereisno HAZMAT in the utility adjustment work zone. Such a circumstance might have a
neutral impact on the CTUC decision at that point in the process. However, when CTUC
assessors revisit this decision at approximately 60 percent PS& E, a SUE contractor may discover
HAZMAT in the utility adjustment zone. This circumstance quickly becomes a show-stopper for
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the CTUC decision from the state DOT assessors perspective. Project circumstances that
influence the CTUC decision such as the existence of HAZMAT vary as time elapses. Once
assessors know more about an underlying problem context, they may change their minds and use
a different approach. Therefore, the CTUC Decision Support Tool should provide a persistence
service that stores the history of each CTUC decision analysis record and that allows assessors to
re-examine these records at any time.

6.1.7 Miscellaneous Requirements

In addition to identifying the aforementioned characteristics, the research team also found
that the following requirements should be considered for developing the CTUC Decision Support
Tool:

e The CTUC Decision Support Tool should serve as a means to facilitate a decision
dialogue with all parties, rather than to calculate a decision score for each approach.

e The CTUC Decision Support Tool should provide transparency in invoking
assessors' judgment on the relative importance of decision drivers.

e The CTUC Decision Support Tool should help assessors sort out what decision
factors drive or impede the use of the CTUC approach on the utility adjustment
under consideration.

6.2 Comparison between CTUC and the General Human Decision-M aking
Process

Since DSS technologies are widely used in many research domains, providing better
CTUC decision recommendations would need to reuse or integrate current DSS technologies.
Many researchers have investigated the general human decision-making process model in order
to select an appropriate DSS architecture for a given problem domain (Forgionne, 2000). This
general process model was originally proposed by Simon in 1960 and is summarized as follows
(Simon, 1960):

(1) Intelligence: Observe redlity. Gain problem understanding. Acquire needed
information.

(2) Design: Develop decision criteria. Develop decision alternatives. Identify relevant
uncontrollable events. Specify the relationships between criteria, alternatives, and
events.

(3) Choice: Logically evaluate the decision alternatives. Develop recommended actions
that best meet the decision criteria.

(4) Implementation: Ponder the decision analyses and evaluations. Weigh the
consequences of the recommendations. Gain confidence in the decision. Develop an
implementation plan. Secure needed resources. Put implementation plan into action.

The proposed CTUC decision-making process (see Figure 5.1) was then compared with
the general human decision-making process. The actual CTUC decision is made in the “Choice”
phase, which closely paralels Activity 5 of the CTUC process, and in the “Implementation”
phase, which corresponds to Activities 6-9 in the CTUC process.



In DSS, a mathematical model is developed to describe the problem domain (Holsapple
et a., 1996). A model-driven DSS can then apply the mathematical model in a decision
simulation under varied eventsin order to help decision makers evaluate the decision alternatives
(Holsapple et al., 1996). A model-driven DSS can usually help decision makers in the “Choice”
phase because the computation task of decison simulation may be complex and extensive
(Forgionne, 2000). However, because there are not enough quantitative data to formulate a
mathematical model for the CTUC decision, nor is the extensive computation work of the model
needed, a model-driven DSS would not appropriate as a base framework for the development of
the CTUC Decision Support Tool.

In the “Intelligence” and “Design” phases, some other DSSs can assist decision makersin
identifying significant decision drivers and their relationships (Forgionne, 2000). For example,
decision makers can use an Executive Information System (EIS) to analyze all business
transaction records, and the EIS can extract potential factors that influence customer purchasing
behavior (Holsapple et a., 1996). Similarly, the CTUC Decision Support Tool should be able to
help assessors identify significant decision drivers as well. This is because CTUC is a very
complex decision involving numerous decision drivers, and not all of these decision drivers
assert themselves equally under the given project situations. In addition, since junior assessors
may not be familiar with the CTUC approach, and senior assessors might also need the CTUC
Decision Support Tool to double-check the reasonableness of their decisions, the CTUC
Decision Support Tool should be designed to serve as a knowledge base in order to help
assessors identify relevant decision drivers effectively and efficiently. This knowledge base
should store information on significant CTUC decision drivers alongside experts corresponding
opinions. In other words, assessors can reuse the knowledge stored in the CTUC Decision
Support Tool and should be able to easily apply it in real problem contexts.

In sum, since the CTUC decision requires a multi-party negotiation process, the CTUC
Decision Support Tool may need a mechanism such as the knowledge base described above to
collect and arrange both the state DOT’s and the utility owners opinions. By making the
opinions of all parties available for review to everyone involved, the tool would make it easier
for state DOT and utility assessorsto arrive at final decisions. The CTUC Decision Support Tool
should be positioned as a DSS to help assessors isolate significant CTUC decision drivers. In
order to achieve this goal, all potential CTUC decision drivers should be identified and assessed
by experts from both the state DOT and the utility industry. With use of the CTUC decision
support model, the learning curve of mastering the CTUC decision would be shortened for junior
assessors. Senior assessors would find the CTUC Decision Support Tool to be an effective
management tool to coordinate all utility adjustments involved in a project and to facilitate
communication between all project stakeholders.

6.3 Design of the CTUC Decision Support M odel

The CTUC decision support model should have the capability of representing all
potential decision drivers that may influence the CTUC decision and to store experts opinions
on every decision driver from both the state DOT and the utility industry. Once this CTUC
decision support model and the associated knowledge base were fully conceptualized, the
development of the CTUC Decision Support Tool began. Assessors could use the CTUC
Decision Support Tool to quickly identify the most significant decision drivers. This section
describes the basic el ements and mechanisms of the CTUC decision support model.
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6.3.1 Definitions of Question, Option and Decision Driver

In the CTUC decision support model, a question is defined as follows: a question asks a
specific aspect of the CTUC decision, and assessors can select only one of several possible
options as the answer to the question.

An option of a question is defined as follows: an option denotes a unique circumstance
that is assumed to arise in the course of the highway project or the utility adjustment. The option
chosen may be certain before the CTUC decision is made, or it may be uncertain with an
associated probability.

Further, if the circumstance listed in an option influences the CTUC decision either in a
positive way (favorable for the CTUC approach) or in a negative way (favorable for the
conventional approach), this option is therefore defined as a CTUC decision driver in this
research. Briefly, a CTUC decision driver expresses a unique circumstance that calls for the
implementation of either the conventional or the CTUC approach. In other words, CTUC
decision drivers are causal factors that trigger the use of either approach on a given utility
adjustment. A decision driver is a factor that drives or impedes the CTUC decision, and a
guestion contains an exclusive set of options. Some of the options are CTUC decision drivers
while others are not. For example, the question, “ Can the adjustment be performed only during
the highway construction phase (e.g., permit issues or utility adjustment work are contingent
upon some level of construction work completion)?’ is an uncertain question with two possible
options: (1) Yes; and (2) No. The answer to this question is also uncertain because it represents a
future state of the project and cannot be confirmed unless the highway construction work begins.
Assessors simply select the most possible option based on their understanding of the current
project. In addition, if assessors select “No” as the answer to this question, i.e., the utility
adjustment can be performed any time, because neither the conventional approach nor the CTUC
approach will be promoted by this circumstance, this option cannot become a CTUC decision
driver because of its lack of influence on the CTUC decision.

Another question, “Is the digibility ratio of the adjustment 100% or nearly 100%7?’ is a
certain question with two possible options: (1) Yes; and (2) No. The answer to this question is
also certain because TXDOT determines this ratio before adopting the CTUC approach.
Assessors simply select the correct option based on their understanding of the current project. In
addition, because neither the conventional approach nor the CTUC approach will be promoted by
this circumstance, if the assessors select “No” as the answer to this question, i.e., the utility
owner hasto pay the utility adjustment costs, this option cannot become a CTUC decision driver
because of itsinsignificance to the CTUC decision.

6.3.2 Definition of Decision Context

Theoretically, any factor that may influence the CTUC decision should be represented as
adecision driver. All of the potential CTUC decision drivers were analyzed to design appropriate
guestions to address every aspect of the CTUC decision. As noted before, a question can contain
many options and, because some of the options influence the CTUC decision, they can be
considered CTUC decision drivers. After all potential decision drivers had been identified, the
research team collected the experts opinions on each decision drivers to begin crafting the
knowledge base of the CTUC Decision Support Tool. Once the CTUC Decision Support Tool
and the associated knowledge base were developed, assessors were able to use this tool to help
review their CTUC decisions; the CTUC Decision Support Tool was able to show the impact
levels and recommendations of decision driver from al the experts perspectives. In sum, the
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CTUC Decision Support Tool can filter out irrelevant decision drivers and present only
significant ones for agiven CTUC decision.

The anterior process of developing the CTUC decision support model implies that
experts’ opinions on each CTUC decision driver are applicable to every project scenario. In other
words, each CTUC decision driver is assumed to be independent because its associated impact
level and expert recommendations remain constant. As long as assessors acknowledge the
existence of the circumstance described in the CTUC decision driver, the CTUC Decision
Support Tool shows the corresponding expert assessment of the decision driver.

However, there are some factors that profoundly affect the CTUC decision drivers. These
factors affect the CTUC decision in an indirect way because they influence more than one
decision driver at the same time. For example, the type of an assessor (state DOT or utility owner)
influences amost all CTUC decision drivers. While it cannot be said that state DOT assessors
always prefer the CTUC approach, it can be said that the number and duration of lane closures
caused by utility adjustments is one of their paramount concerns. Conversely, because lane
closures are of little concern to utility owners, they are likely to favor CTUC for different
reasons. The types of assessors making the CTUC decision determines a*“Decision Context,” the
setting in which the decision is made. The CTUC Decision Support Tool should record every
decision context state for a given CTUC decision.

A decision context can change the impact level of a decison driver on the CTUC
decision. For example, the CTUC decision driver caled “2.9 Utility plans are unacceptable.”
means that the utility cannot provide a set of plans that meet the requirements of the project and
the state DOT accommodation rules, and “2.9” is its assessment question number. Hence, it
would be classified as Anti-CTUC and might have a high impact on the design aspect of the
project. However, if the subject utility owner is aloca government and has a good relationship
with the state DOT, the decision driver would become CTUC-neutral because the public utility is
usually willing to let the state DOT manage the utility adjustment, including hiring utility
adjustment design consultants to develop the plans. The two factors, “Public utility” and “Good
relationship,” thus become two decision contexts because these factors indirectly influence the
CTUC decision, influence more than two decision drivers at the same time, and should be
recorded in the CTUC Decision Support Tool to remind assessors of possible changes in the
decision drivers’ impact levels.

A decision context can accept plain text and one or more pre-defined options as its
current state in the CTUC Decision Support Tool. The CTUC decision support model uses
decision contexts to include assessors' special considerations. Although decision contexts were
identified by experts, it is the assessor that determines the final impact levels of the affected
decision drivers when he or she reviews the CTUC decision. Experts were assumed to evaluate
each CTUC decision driver in a project-independent way, and assessors are expected to fill in the
proj ect-specific issues in relation to decision contexts.

6.3.3 Basic Elements of a Decision Driver

CTUC decision drivers were designed to help experts express their thoughts on issues
relevant to the CTUC decision. As noted above, the expert opinions recorded in the CTUC
Decision Support Tool can help assessors identify and address significant CTUC issues more
efficiently and effectively. The basic elements of a CTUC decision driver in the CTUC decision
support model are described as follows:
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e Decision Driver Name
The name of adecision driver. For example, “ severe schedule pressures.”

e Circumstance Description
A statement that describes a hypothetical circumstance for a decision driver. For
example, the complete description of “severe schedule pressures’ is the following: “the
project has severe schedule pressures, and the utility adjustment scope can be well
defined before 60% PS&E.”

e CTUC Preference
The preferred approach of a decision driver from an expert’s perspective. There are five
possible choices of CTUC preference, namely: (1) Pro-CTUC; (2) sometimes Pro-
CTUC and sometimes Neutral; (3) Neutral; (4) sometimes Anti-CTUC and sometimes
Neutral; and (5) Anti-CTUC. Note that only an expert can select one of the above five
choices.

e |[mpact L evel
The degree of the impact caused by the circumstance defined in a decision driver. If
experts select “Pro-CTUC” or “sometimes Pro-CTUC and sometimes Neutral” as the
answer to “CTUC Preference,” the possible impact level can be one of the following: (1)
High; (2) Medium; (3) Low; and (4) No Impact.

If experts select “Anti-CTUC” or “sometimes Anti-CTUC and sometimes Neutral” as
the answer to “CTUC Preference,” the possible impact level can be one of the
following: (1) Show-Stopper; (2) High; (3) Medium; (4) Low; and (5) No Impact. Note
that “ Show-Stopper” should be selected only when the circumstance precludes further
CTUC analysis. In other words, the conventional approach would definitely be used for
the subject utility adjustment.

If experts select “Neutral” as the answer to “CTUC Preference,” they can skip this
element because its answer must be “No Impact.”

e Situation Resolvable
This element determines whether or not the circumstance defined in a decision driver
can be improved to facilitate the CTUC approach. Because making a CTUC decision
requires a series of negotiation activities, assessors may want to know whether experts
believe the given circumstance can be improved to facilitate the CTUC approach. The
answer may be“Yes’ or “No.”

e Responsible Parties
If experts select “Yes’ asthe answer to “ Situation Resolvable,” they can further specify
the party or parties since assessors may want to know who will be expected to make the
necessary process changes to facilitate the CTUC approach. In the current CTUC
decision support model, the potential responsible parties include: (1) the state DOT; (2)
Utility; and (3) Other. Experts may select none, or more than one of the above parties.
The current CTUC decision support model also provides a plain text field for this
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element so that the approved practice to ameliorate this circumstance can be described
in prose.

6.4 Development of the CTUC Decision Drivers Assessment Form

After assembling the basic elements of the decision drivers, the research team anayzed
the results of the literature review and reviewed with the CTUC benefits and challenges table and
the CTUC decision-making process in order to develop the CTUC decision drivers assessment
form. This form, presented in Appendix D, includes questions, options, and decision drivers
defined in the CTUC decision support model. The PMC members were first invited to review the
CTUC decision drivers assessment form, and then experts from both TXxDOT and the utility
industry were invited to fill out this form. These experts responses constituted the knowledge
base of the CTUC decision support model.

6.4.1 Transforming Issuesinto the CTUC Decision Drivers Assessment Form

Figure 6.2 is the flowchart showing how an issue was transformed into a question on the
CTUC decision drivers assessment form. In Step 1, issues were identified from the literature
review, the CTUC benefits and challenges table, and so forth. In Steps 2-3, if the issue analyzed
was deemed as having an indirect impact on the CTUC decision or as having a profound impact
on many potential CTUC decision drivers, the issue was listed as a decision context and given a
formal description. Experts were not expected to assess the impact level of the decision contexts.
The appropriateness of listing an issue as a decision context was reviewed by PMC members.
For example, they considered the issue of whether the utility adjustment includes demolition to
be an important factor, but one that may not have a direct impact on the CTUC decision; hence,
the issue was listed as a decision context.

However, if the issue analyzed does have a direct impact on the CTUC decision, in Steps
4-5 the corresponding question was drafted so that all related issues could be covered by this
guestion. For example, during the preliminary research interviews with several utility companies,
the issue of adopting TXDOT design specifications as their utility adjustment design
specifications was identified as an important factor in selecting the CTUC approach. Further,
because there are other scenarios regarding the source of the utility adjustment design
specifications, the question and all of the possible options were drafted as follows:
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Figure 6.2: Flowchart showing how issues are translated into questions on the CTUC decision
drivers assessment form

¢ Question: what is the utility's attitude toward design specifications for the project?
e Option 1: The utility iswilling to adopt TXDOT design specifications for the project.

e Option 2: A new composite set of specifications (comprised of the utility and
TxDOT provisions) is needed for the project.

e Option 3: The utility will use utility design specifications for the project.

Note that all of the options are exclusive. Assessors can select only one of the above
options as the answer to the question to best describe their utility adjustment.
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In Steps 6-8, the preliminary impact level of every option to each question was anayzed
in order to identify the options that are definitely CTUC-neutral. These CTUC-neutral options
were then verified by PMC members so that the remaining options could be classified as CTUC
decision drivers. Identifying these CTUC-neutral options in advance reduced the time it took for
the experts to assess the CTUC decision drivers.

For example, Option 3 of the above question is the typical approach to design utility
adjustment specifications. The research team was told that both the CTUC and the conventional
approaches have included the design specifications provided by utility owners. Hence, this
option is CTUC-neutral and cannot qualify as adecision driver.

6.4.2 Classification of the Scope of Influence for Each Question

After the questions related to the CTUC decision were formulated and their options and
decision drivers were identified, they were divided into five groups, according to their scope of
influence: (1) project-level questions; (2) utility-level questions; (3) reimbursable adjustments
guestions; (4) non-reimbursable adjustments questions; and (5) special project configuration
questions. This grouping is important because a highway project may involve many utility
adjustments and the decision of whether or not to use the CTUC approach for one utility
adjustment is made by both TxDOT and the corresponding utility assessor (see Figure 6.3).

e Project-level questions

The project-level questions contain the decision drivers that can influence al of the
CTUC decisions for a highway project. For example, the question, “do heavy traffic
conditions exist at the project location (e.g., in metropolitan or urban areas)?’ contains
the decision driver called “2.1 The traffic condition on the project location is heavy.”
Suppose al TXxDOT experts think that the above circumstance strongly supports the use
of the CTUC approach, and a TXxDOT assessor thinks that his or her project has the
circumstance. Clearly, the answer to this project-level question can be applied to all
CTUC decisions within the highway project; in other words, each utility adjustment
within the highway project inherits the answers to project-level questions.

o Utility-level questions

The utility-level questions contain the decision drivers that can influence only the given
utility adjustment. For example, the question “does the utility adjustment work include
extensions beyond the ROW or outside the construction project limits?” contains the
decision driver “the utility adjustment work includes extensions beyond the ROW or
outside the construction project limits.” Suppose all experts think that the above
circumstance strongly supports the use of the conventional approach, and an assessor
thinks that his or her utility adjustment has this circumstance. Obvioudly this situation
only affects one utility adjustment decision on the project and barely affects the other
utility adjustment decisions; in other words, experts would only recommend that this
particular utility adjustment be completed with the conventional approach.
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Figure 6.3: The relationships among the project, utility adjustments, and decision drivers

e Reimbursable and non-reimbur sable adjustments questions

Cost-oriented questions definitely influence the CTUC decision. During the preliminary
research interviews with utility companies, experts strongly indicated that the cost-
related questions pertaining to reimbursable adjustments play a less important role in
CTUC decision making from their perspective. Therefore, two categories were
designed to accommodate the requirements, i.e., one for reimbursable adjustments
questions and the other for non-reimbursable adjustments questions. For example, the
question “will possible utility delay costs be reduced due to the adjustment schedule
controlled by the CTUC contractor?’ contains the decision driver “possible utility delay
costs could be reduced due to the adjustment schedule controlled by the CTUC
contractor.” Clearly, the above circumstance may motivate utility owners to use the
CTUC approach under a non-reimbursable adjustment. However, under a reimbursable
adjustment, only TxDOT would be motivated to use the CTUC approach if the above
circumstance is likely to happen.

e Special project configuration questions

Some utility owners affected by a highway project may share the same set of physical
underground or overhead facilities. In this case, the group of utility owners involved can
be regarded as a single utility owner as long as these utility owners agree to share the
facilities after the adjustments are complete. For example, utility vaults, trenches at
different depths, multi-duct conduits, or utility corridors are all underground physical
facilities that may be shared by different utility owners. Poles may be owned by a power
company and shared by a cable company and a telephone company. Because some of the
guestions pertain to such special project configuration issues, the associated decision
drivers influence only those CTUC decisions whose utility adjustments are in the special
project configuration. For example, the question, “if some utilities in the project share the
same poles, what is the tendency of using the CTUC approach?’ contains the decision
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driver caled “2.14 The pole owner is not willing to join CTUC, but the others are.”
Clearly not only the pole owner’s CTUC decision but the pole tenants' are influenced by
the answer to this question.

6.4.3 Classification of the Expression of Each Decision Driver

It is necessary to clearly describe the circumstance defined in a decision driver so that
each question’s decision driver is unique. All of the decision drivers descriptions can be
categorized to three types of expressions. (1) descriptive; (2) hypothetical; (3) comparative.
These three types are explained below.

e Descriptive Decision Driver
In general, experts can assess the impact level of a descriptive decision driver directly
without considering other issues at the same time because the descriptive decision
driver represents a single, unique phenomenon in a project. For example, “heavy traffic
conditions,” “physical utility interferences,” and “the existence of HAZMAT” are dll
descriptive decision drivers.

e Hypothetical Decision Driver

The description of a hypothetical decision driver includes a statement presuming use of
either the conventional or the CTUC approach. Experts were expected to assess the
impact level of a hypothetical decision driver with the assumption that either the
conventional or CTUC approach would be pursued. For example, the decision driver
called “5.11 The pool of likely TXDOT contractors is willing to hire a subcontractor
from alist of pre-qualified contractors provided by the utility.” implies that the CTUC
approach will be used. Experts must be informed of the assumption or an incorrect
assessment result would be obtained.

e Comparative Decision Driver

The description of a comparative decision driver includes a statement regarding the
performance comparison of the conventional and the CTUC approaches for a given
circumstance. Experts can assess the impact level of a comparative decision driver by
considering the consequences of both approaches for a given circumstance. For
example, the decision driver called “2.2 CTUC will require substantially fewer lane
closures than the conventional approach during the project execution.” is a comparative
decision driver for the lane closure circumstance. Experts were expected to understand
the consequences of substantially fewer lane closures during the project execution in
both approaches and assess their impact level on the CTUC decision. Comparative
decision drivers are difficult for experts to assess because experts must have extensive
experience in using both approaches and be aware of the outcome of the given
circumstance.

6.4.4 Complete List of All CTUC Decision Driversand Attributes

The final version of the CTUC decision drivers assessment form is included in Appendix
D. The complete properties of al CTUC decision drivers, including their questions, etc., are
listed in Appendix E. Table 6.1 only lists the basic attributes of all the decision drivers.

63



In Table 6.1, the column title labeled “Decision Driver” means the complete description
of a given decision driver. The column title labeled “Assessment Question #’ means this
decision driver’s question number of the question which is assessed by the experts and is defined
in the CTUC decision drivers assessment form. The column title labeled “Question # (CTUC
Phase 1 Anaysis)” means this decision driver's gquestion number of the question which is
answered by the TxDOT assessors and is defined in CTUC Phase 1 Analysis. The column title
labeled “Question # (Phase 2 TXDOT Analysis)” means this decision driver’s question number
of the question which is answered by the TXDOT assessors and is defined in CTUC Phase 2
TxDOT Analysis. The column title labeled “ Question # (Phase 2 Utility Analysis)” means this
decision driver’s question number of the question which is answered by the utility assessors and
is defined in CTUC Phase 2 Utility Analysis. Note that not all questions are asked in CTUC
Phase 1 Analysis because some questions are not answerable due to insufficient information
during O percent — 15 percent PS&E. In addition, some reimbursable adjustments questions are
inappropriate for utility owners to answer.

The column title labeled “Scope of Influence” means the scope of influence of a given
guestion, which can be the following: (1) Prj: a project-level question; (2) Util: a utility-level
guestion; (3) R: a reimbursable adjustments question; (4) NR: a non-reimbursable adjustments
guestion; and (5) Special: aspecia project configuration question.

The final column title labeled “Type of Decision Driver” means the expression type of a
given decision driver. The expression type of a decision driver can be the following: (1) D: a
descriptive decision driver; (2) H: a hypothetical decision driver; and (3) C: a comparative
decision driver.

6.4.5 Complete List of All CTUC Decision Contexts

The complete descriptions of all CTUC decision contexts are shown in Table 6.2. The
column title labeled “Question” is the definition of each decision context in a question format.
These questions were derived from the results of the literature review and the preliminary
research meetings with TxDOT and utility owners. The column title labeled “ Possible Answers’
lists all of the possible answers to a given question. In addition, CTUC assessors can use plain
text to describe the current project circumstance regarding the given question.
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Table6.1: List of all CTUC decision driversand attributes

Question 2?;?;22 Question Tvoe of
.- . Assessment #(CTUC # (Phase | Scope of ype
** Decision Driver . 2 o Decision
Question # Phase 1 o 2 Utility | Influence Dri
Anayss) | JXPOT | analysis) river
Analysis)
1 | Thetraffic condition at the project location ISHEAVY . 21 2.1 21 21 Prj D
> CTuC WI LL require substgnnal ly FEWER lane pl osures than the 29 25 29 29 Prj C
Conventional approach during the project execution.
3 Physical mterferences EXIST between 2 or more adjusted utilities 23 23 23 23 Prj D
on the project.
4 The adjustment can be performed ONLY DURING the construction 24 24 24 24 Util D
phase.
5 The project HA'S severe schedule pressures, and CTUC can lead to o5 H
EARLIER project completion. '
The project HAS severe schedule pressures, and the utility 25 25 25 Prj
6 | adjustment scope CANNOT be well defined at approximately 60% 2.6 D
PS& E.
7 | Theproject DOES NOT HAVE schedule pressures. 27 D
8 The utility CAN provide a set of plans that meet the requirements o8 H
of the project and the TXDOT accommodation rules. '
3.18 3.18 Util
9 The utility CANNOT provide a set of plans that meet the 29 H
requirements of the project and the TxDOT accommaodation rules. '
The utility CAN provide a set of specifications that are acceptable _
10 | to TXDOT in terms of assignment of responsibility, liability, and 2.10 3.19 3.19 util H

risk.
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Question

Question

Question

.- . Assessment #(CTUC #(Phase # (Phase | Scope of Typg of
** Decision Driver . 2 o Decision
Question # Phase 1 2 Utility | Influence .
Analysis) | TXPOT | Analysis) Driver
Analysis)
The utility CANNOT provide a set of specifications that are
11 | acceptableto TXDOT in terms of assignment of responsibility, 211 H
liahility, and risk.
CTUC WILL increase utility adjustment coordination and provide .
12| penefits to all involved utilities. 212 39 39 | Specid H
13 | Both the pole owner and tenant utilities are willing to join CTUC. 213 H
14 | Thepole owner ISNOT willing to join CTUC, but the others ARE. 214 H
The pole owner 1Swilling to join CTUC but the pole tenants ARE 311 311 Specia
15 2.15 H
NOT.
16 | All utilities ARE NOT willing to comply with the CTUC schedule. 2.16 H
17 | The€ligibility ratio of the adjustment IS 100% or NEARLY 100%. 31 4.0 4.0 41 R D
CTUC adjustment costs will be more than 15% CHEAPER than the
18 ) X 32 C
Conventiona approach for the project.
CTUC adjustment costs will be 5%-15% CHEAPER than the
19 . ) 33 C
Conventiona approach for the project.
45 4.2 R
CTUC adjustment costs will be 5%-15% MORE EXPENSIVE than
20 ; . 34 C
the Conventional approach for the project.
o1 CTUC adjustment costs will be more than 15% MORE 35 c
EXPENSIVE than the Conventiona approach for the project. '
2o Increased utility adjustment costs WILL likely occur due to the 36 a1 a1 R H

TxDOT contractor's FRONT-END LOADING with CTUC.
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Question

Question

Question

o Assessment | #(cTuC | 7 (PNa® | 4 phase | scopeof | 1 YPEOF
** Decision Driver . 2 o Decision
Question # Phase 1 2 Utility | Influence :
Analyss | PO | Analysis) Driver
Analysis)
Increased contractor CHANGE ORDER frequencies and markups
23 | WILL likely occur with CTUC. 3.7 4.2 4.2 R H
o4 Increased costs due to the ADDED CONTRACTUAL TIER of 38 43 R H
subcontractors WILL result from CTUC. ' '
o5 Possible UTILITY DELAY COSTS could be reduced due to the 39 44 43 R H
adjustment schedule controlled by the CTUC contractor. ' ' '
%% The utility ISNOT able or willing to pay for adjustmentsin a1 52 52 52 NR H
advance.
o7 The gt|||ty CANNQT QUALIFY for State Infrastructure Bank 42 53 53 53 NR H
funding for the project.
CTUC adjustment costs will be more than 15% CHEAPER than the
28 . X 4.3 C
Conventiona approach for the project.
CTUC adjustment costs will be 5%-15% CHEAPER than the
29 . . 44 C
Conventiona approach for the project.
59 5.9 NR
CTUC adjustment costs will be 5%-15% MORE EXPENSIVE than
30 i . 45 C
the Conventional approach for the project.
31 CTUC adjustment costs will be more than 15% MORE 46 c
EXPENSIVE than the Conventiona approach for the project. '
Increased utility adjustment costs WILL likely occur dueto the
32 | TXDOT contractor's FRONT-END LOADING with CTUC. a7 54 54 54 NR H
3 Increased contractor CHANGE ORDER frequencies and markups 48 55 55 55 NR H

WILL likely occur with CTUC.
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Question

Question

Question

o Asssssment | #(cTuc | # (PN | 4 phase | scopeor | 1YPEO!
** Decision Driver . 2 o Decision
Question # Phase 1 2 Utility | Influence .
Analyss | PO | Analysis) Driver
Analysis)

Increased costs due to the ADDED CONTRACTUAL TIER of

34 subcontractors WILL result from CTUC. 4.9 56 56 NR H
Possible UTILITY DELAY COSTS could be reduced due to the

35 adjustment schedule controlled by the CTUC contractor. 410 57 57 NR H
Increased INDIRECT COSTSto utilities from TxDOT charges for

36 Engineering and Contingency fees WILL result from CTUC. 411 58 58 NR H
The utility adjustment work includes extensions BEY OND the .

37 TXDOT ROW or outside the construction project limits. 51 31 312 312 vt D

38 The CTQC cont'ractor Wi LL.be significantly more EFFECTIVE at 52 316 316 Util c
controlling traffic for the project (vs. Conventional).

39 | The CTUC approach will have better safety control. 53 ) C

3.17 3.17 Util

40 | The Conventional approach will have better safety control. 54
The utility-adjustment-related site clearing and grubbing is .

4l SUBSTANTIAL on the project. 55 313 3.13 vt D

42 VI—JQriMAT—reI ated work ONLY appliesto the utility adjustment 56 38 315 315 Util D
The utility iswilling to ADOPT TxDOT design specifications for

43 ; 5.7 H
the project.

3.20 3.20 Util

a4 A new COMPOSITE set of specifications (comprised of the utility 58 H
and TxDOT provisions) is heeded for the project. '

45 | Only the UTILITY's crew can perform the utility adjustment. 5.9 39 3.8 38 util D
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Question

Question

Question

1t Decision Driver Assessment #(CTUC #(chase # (Phase | Scope of ggg;g;
Question # Phase 1 2 Utility | Influence .
Analyss | PO | Analysis) Driver
Analysis)
46 Wlt.h CTUC the utility's crews will be FREED UP for other 510 321 321 Util H
projects.
The utility adjustment includes an extensive amount of utility :
ol facility upgradesin relation to the transportation work. 512 3.22 3.22 vl D
48 Thg utl.l ity aq1 ustment work includes a detrimental change to the 513 310 323 323 Util D
project's environmental clearance.
The pool of likely TXDOT contractors ISWILLING to HIRE a
49 | subcontractor from alist of pre-qualified contractors provided by
the water/wastewater type of utility.
The pool of likely TXDOT contractors ISWILLING to HIRE a
50 | subcontractor from alist of pre-qualified contractors provided by
the communication type of utility.
The pool of likely TxDOT contractors ISWILLING to HIRE a _
51 | subcontractor from alist of pre-qualified contractors provided by 511 3.7 3.7 3.7 util H
the distribution power type of utility.
The pool of likely TXDOT contractors ISWILLING to HIRE a
52 | subcontractor from alist of pre-qualified contractors provided by
the transmission power type of utility.
The pool of likely TxDOT contractors ISWILLING to HIRE a
53 | subcontractor from alist of pre-qualified contractors provided by

the natural gastype of utility.
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Table6.2: Completelist of all decision contexts

# Question Possible Answers
1 Do physical interferences EXIST between 2 or more adjusted utilities .
: : (Plain Text)
on the project? If so, which ones?

5 If the pro!ect HAS schedule pressures BUT not severely, please (Plain Text)
elaborate:

3 Please indicate which of the listed utility adjustment scope Yes/No/Don't
descriptions are applicable to this project: (1) Any extended casing? | Know
Please indicate which of the listed utility adjustment scope ,

4 | descriptions are applicable to this project: (2) Any I&e/ No/Don't

- now
demolition/removal ?

5 | Please comment on this adjustment scope. (Plain Text)

6 | Towhat degree does the utility have PAST CTUC EXPERIENCE? | None/ Some/ Only

Recently / Extensive

7 What is the likelihood that the utility will PARTICIPATE in CTUC | High/ Medium/
for this adjustment? Low / Don’'t Know

5 Will this utility likely allow the TXDOT contractor to ONLY install Yes/No/Don't
utility INFRASTRUCTURE (e.g., manholes, poles, conduit, etc.)? Know

9 Which elements of this adjustment can the pool of likely TxDOT (Plain Text)
contractors perform?

10 | Which elements can they not perform? (Plain Text)

Does the utility share the same underground physical facilities (e.g., Yes/ No/ Don't

11 | utility vaults, trenches at different depths, multi-duct conduits, or Know vet
utility corridors) with other utilities? y
If the utility being analyzed is sharing a physical facility, which .

12 | tility(s) share that facility? (Plain Text)

13 | Doesthe utility share a set of poles with other utilities? I%/ No/Don't

now yet

14 If the utility pe_| ng analyzed is sharing a set of poles, which utility(s) Salection
share that facility?

Are HAZMAT conditions expected for this utility adjustment? (1) No/ Small /

15 | Asbestos (2) Leaking underground storage tanks (3) Contaminated Medium/ Large/
soils (4) Contaminated groundwater (5) Other (Plain Text) Don't know yet
Please list any ADDITIONAL APPROVAL required prior to utility

16 adjustment (e.g., Transmission adjustments need to get approval from (Plain Text)
Electric Reliability Council of Texas before beginning adjustment
work.):

17 If some of the adjustment work is reimbursable, what is the (Percentage)

ELIGIBILITY RATIO for this utility adjustment?
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6.5 Data Collection and Analysis

After the design of the CTUC decision support model and the development of the CTUC
decision drivers assessment form were completed, CTUC decision drivers assessment data were
then collected. Basically, the CTUC decison support model forms the structure of the
knowledge base, while the assessment data provided by experts constitute the contents of the
knowledge base. This knowledge base can assist assessors not only in identifying significant
decision drivers relevant to their current projects but in understanding the variety of opinions on
a particular issue in advance.

6.5.1 Data Collection

Six CTUC decision drivers assessment workshops were conducted in San Antonio,
Houston, and Dallas areas. Three of the workshops were conducted for TXDOT experts who are
knowledgeable in the CTUC approach, with twenty-eight experts in attendance with an average
of 13.8 years of work experience among them. Table 6.3 lists additional information for these
three workshops. The other three workshops were conducted for utility experts who have
pursued the CTUC approach, with twenty-four experts in attendance with an average of 12.1
years of work experience among them. The expertise of these attendees covered al five utility
types (water/wastewater, communication, distribution power line, transmission power line, and
natural gas). Table 6.4 lists additional information for these three workshops.

Table 6.3: Information on CTUC decision drivers assessment wor kshopsfor TXxDOT

District # of Experts Avg. Yr. of Adj. Experience
San Antonio 15 134
Houston 7 15.6
Dallas 6 12.8
(Ttl.) =28 (Avg.) =13.8

Table 6.4: Information on CTUC decision driversassessment wor kshops for utilities

District # of Experts Avg. Yr. of Adj. Experience
San Antonio 9 9.6
Houston 6 10.7
Dallas 9 15.7
(Ttl) =24 (Avg) =12.1

Experts were asked to follow the instructions on the CTUC decision drivers assessment
form to assess decision drivers in a project-independent context. Although the assessment forms
given to the TxDOT and utility experts were basically identical (only varying on questions
pertaining to whether adjustments were reimbursable or non-reimbursable), TxDOT’ s workshops
were conducted separately from the utilities in order to gather frank opinions from each
individual party.

The following scheme was employed to calculate a numeric value to represent the
“Impact Level” of each decision driver:
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e Use “-4” to represent “ Show-Stopper”

e Use“-3” to represent “Anti-CTUC and high impact”

e Use“-2" to represent “ Anti-CTUC and medium impact”

e Use“-1" to represent “Anti-CTUC and low impact”

e Use” 0" to represent “Neutral”

e Use*” 1” to represent “Pro-CTUC and low impact”

e Use” 2" to represent “Pro-CTUC and medium impact”

e Use® 3" to represent “Pro-CTUC and high impact”

¢ Do not include the experts who chose “Impact Level = Don’t Know”

The following subsections present the experts’ assessment results of the CTUC decision
drivers at the state level. The assessment results at the district level are listed in Appendix F.

6.5.2 Analysis Results of CTUC Preference

The complete comparison results of both parties “CTUC Preference” are listed in Table
6.5. Basically, “P%" means the percentage of experts who selected “Pro-CTUC” or “sometimes
Pro-CTUC and sometimes Neutral.” “N%” means the percentage of experts who selected
“Neutral.” “A%" means the percentage of experts who selected “Anti-CTUC” or “sometimes
Anti-CTUC and sometimes Neutral.” If most experts of the same party thought that a given
decision driver should have “Anti-CTUC” impact on the CTUC decision, the corresponding cell
was marked dark gray (.). “Pro-CTUC” cellswere marked gray (1) and “Neutral” cells were
marked light gray (). Finally, in the column entitled “ Discrepancy?,” a solid triangle signified
that the majority of TXDOT experts selected “Pro-CTUC,” while the majority of utility experts
selected “Anti-CTUC” (or vice versa). A hollow triangle signified that the maority of TxDOT
experts selected “Anti-CTUC” while the mgjority of utility experts selected “Neutral” (or vice
versa).

Note that the assessment Questions 2.13-2.16 were designed for utility companies who
may include pole adjustments. Therefore, the assessment results of the experts from water,
wastewater, and natural gas utilities were not considered in these questions. In addition, TXDOT
answer to Question 5.11 on the assessment form is not shown in Table 6.5 because TXDOT
experts were asked to assess five utility typesindividually.

Hence, the mgjority of experts from both parties selected the same CTUC preference for
amost al decision drivers. The most significant difference between TxDOT’ s and the utilities
assessment results was for the decision driver called “5.6 HAZMAT.” Its circumstance is the
following: “hazardous materials-related work only applies to the utility adjustment work.” The
research team was told that because hazardous materials are extremely difficult to handle, if only
the utility adjustment include such work, utility owners tend to use the CTUC approach because
handling the hazardous materials becomes the highway contractor’ s responsibility. However, the
TxDOT expertsindicated that TxDOT usually prefers not to allow highway contractors to handle
the hazardous materials.
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Table 6.5: Assessment results of CTUC preference (TXDOT vs. utilities)
(follows on next page)
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Table 6.5 Assessment results of CTUC preference (TxDOT vs. utilities)

TxDOT (n=28) Utility (n=24)
Decision Driver
P% N% N% A% Discrepancy?
2.1 Traffic is heavy 3.6 125 0.0
2.2 Fewer lane closures in CTUC 0.0 8.3 0.0
2.3 Physical interferences exist 7.1 16.7 16.7
2.4 Adj. only happen in constr. 0.0 8.3 0.0
2.5 Severe schedule pressures 0.0 4.2 0.0
2.6 ll-def.adj.scope at 60%PS&E 7.1 8.3 91.67
2.7 No schedule pressures 10.7 375 54.17

2.8 Utility plans are acceptable

| 36 | 00 | | 167 | 00 |

2.9 Utility plans are unacceptable “ 96.4 91.67

2.10 Utility specs are acceptable m m

2.11 Utility specs are unacceptable “ 96.4 m 95.83

2.12 Shared underground fac.: all CTUC 3.6 0.0 4.2 0.0

2.13 For pole utilities: all join CTUC 0.0 0.0 7.7 38.5

2.14 Pole owner opt out of CTUC 14.3 21.4 64.3 0.0 30.8 69.2

2.15 Pole tenant opt out of CTUC 3.6 64.3 30.8 69.2 A\
2.16 Pole tenant sch. conflict w/ CTUC 0.0 3.6 7.7 92.3

3. REIMBURSABLE PROJECT

3.1 Adj. are 100% reimbursable 14.3 8.3 0.0

3.2 CTUC > 15% Cheaper 3.6 42 0.0

3.3 CTUC 5%-15% Cheaper 3.6 4.2 0.0

3.4 CTUC 5%-15% Expensive 7.1 14.3 8.3 91.67

3.5 CTUC >15% Expensive 3.6 3.6 8.3 91.67

3.6 Front-end loading: incr. cost w/ CTUC 3.6 7.1

3.7 Change order: incr. cost w/ CTUC 3.6 3.6

3.8 Added contr. tier: incr. cost w/ CTUC 3.6 3.6

3.9 Reduced delay costs due to CTUC 3.6 4.2 0.0

4. NON-REIMBURSABLE PROJECT

4.1 Utility cannot pay in advance 3.6 0.0 4.2 m:

74



TxDOT (n=28) Utility (n=24)
Decision Driver
P% N% A% P% N% A% Discrepancy?
4.2 Utility not qualify for SIB 3.6 3.6 92.86 42
4.3 CTUC >15% Cheaper 7.1 0.0 42
4.4 CTUC 5%-15% Cheaper 7.1 0.0 4.2
4.5 CTUC 5%-15% Expensive 7.1 7.1 85.71
4.6 CTUC >15% Expensive 3.6 7.1 89.29
4.7 Front-end loading: incr. cost w/ CTUC 0.0 3.6 96.43
4.8 Change order: incr. cost w/ CTUC 0.0 0.0 100.00
4.9 Added contr. tier: incr. cost w/ CTUC 3.6 7.1
4.10 Reduced delay costs due to CTUC mm
4.11 Indirect costs b/c of CTUC 3.6 0.0
5. UTILITY-SPECIFIC ISSUES
5.1 Util work beyond ROW 3.6 3.6 92.86
5.2 Traffic ctrl. better in CTUC 7.1 0.0 8.3 0.0
5.3 Better safety ctrl. w/ CTUC 8.3 0.0
5.4 Better safety ctrl. w/ Conv. 92.86 “ 91.67
5.5 Substantial clearing & grubbing on util. m 4.2 0.0
5.6 HAZMAT: only apply to this adj. 89.29 12.5 8.3 A
5.7 Use TXDOT's specs “m 4.2 0.0
5.8 Develop composite specs 7.1 14.3 78.57 25.0 75.00
5.9 Only utility crew can do 0.0 0.0 100.00 8.3 91.67
5.10 CTUC frees up utility crews 10.7 0.0 12.5 0.0
5.11 Contr. can hire pre-qualify subs 8.3 8.3
5.12 Extensive utility upgrade 28.6 28.6 42.86 8.3 45.8 45.83 A
5.13 Detrimental environment change 10.7 25.0 64.29 25.0 41.7 33.3 /\

Note:
P% = the percentage of "Pro-CTUC"
N% = the percentage of "Neutral"
A% = the percentage of "Anti-CTUC"

A =the majority of TXDOT select “Pro-CTUC” while the majority of Utility select “Anti-CTUC” (or vice versa)

_the Pro-CTUC cell is the maximum value

Light Gray: the Neutral cell is the maximum value
DEIIIEIE AN the Anti-CTUC cell is the maximum value
Discrepancy: /\ = the majority of TXDOT select “Anti-CTUC” while the majority of Utility select “Neutral” (or vice versa)
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6.5.3 Analysis Results of Impact L evel

Table 6.6 lists the analysis results of impact level from both parties. The meaning of each
column is described as follows:

e AS: the percentage of experts from one party who thought that the given decision
driver has“Anti-CTUC” and “ Show-Stopper” impact

e AH: the percentage of experts from one party who thought that the given decision
driver has“Anti-CTUC” and “High” impact

o AM: the percentage of experts from one party who thought that the given decision
driver has“Anti-CTUC” and “Medium” impact

e AL: the percentage of experts from one party who thought that the given decision
driver has“Anti-CTUC” and “Low” impact

¢ N: the percentage of experts from one party who thought that the given decision
driver has “Neutral” impact

e PL: the percentage of experts from one party who thought that the given decision
driver has “Pro-CTUC” and “Low” impact

e PM: the percentage of experts from one party who thought that the given decision
driver has “Pro-CTUC” and “Medium” impact

e PH: the percentage of experts from one party who thought that the given decision
driver has “Pro-CTUC” and “High” impact

¢ DK: the percentage of experts from one party who did not know the impact of the
given decision driver

e Discrepancy?. a solid triangle signifying that the difference between the impact
levels selected by the majority of TXDOT experts and by the majority of utility
experts is greater than two slots. A hollow triangle signifying that the difference
between the impact levels selected by the majority of TXDOT experts and by the
majority of utility expertsistwo sots, or “Don’t Know” isinvolved

The maority of the experts from TxDOT and utilities selected the same CTUC
preference for ailmost al decision drivers. Aside from “5.6 HAZMAT: only apply to this adj.,”
there are two decision drivers whose impact levels are significantly different between the two
parties:

e 3.1 Adj. are 100% reimbursable: 43 percent of the TXDOT experts thought that it is
“Pro-CTUC” and has “High” impact on the CTUC decision, while 33 percent of the
utility experts thought that it is “Neutral.” This result is consistent with the
conclusion of the preliminary research meetings with the utility industry. It shows
that performing utility adjustments requested from TxDOT is not utility owners
primary business.

¢ 5.13 Detrimental environment change: 46 percent of the TxDOT experts thought
that it is “Anti-CTUC” and has “ Show-Stopper” impact on the CTUC decision,
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while 29 percent of the utility experts thought that it is “Neutral.” Including a
detrimental change of the utility adjustment work to the highway project’s
environmental clearance would undoubtedly delay the entire project schedule. This
result reflects the fact that utility owners would like TXDOT to handle the utility’s
environmental clearance.

Table 6.6: Assessment results of impact level (TXDOT vs. utilities)
(follows on next page)
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Table 6.6 Assessment results of impact level (TXDOT vs. utilities)

Decision Driver TxDOT (n=28) Utility (n=24) Diserep
AS AH AM AL N PL PM PH DK AS AH AM AL N PL PM PH DK ancy?

2.1 Traffic is heavy 0 0 0 0 11 0 36 46 7 0 0 0 0 13 17 29 17 25

2.2 Fewer lane closures in CTUC 0 0 0 0 7 11 25 54 4 0 0 0 0 8 25 4 38 25

2.3 Physical interferences exist 0 0 0 0 18 7 29 36 11 0 17 0 0 17 8 17 21 21

2.4 Adj. only happen in constr. 0 0 0 0 0 7 11 75 7 0 0 0 0 8 0 8 58 25

2.5 Severe schedule pressures 0 0 0 0 0 0 18 79 4 0 0 0 0 8 0 17 50 25

2.6 lll-def.adj.scope at 60%PS&E 11 21 7 4 0 4 4 7 25 0 0 17 0 0 0 21

2.7 No schedule pressures 7 0 4 39 43 0 4 0 4 17 4 8 54 0 0 0 13

2.8 Utility plans are acceptable 0 0 0 0 14 11 25 43 7 0 0 0 0 29 8 13 33 17

2.9 Utility plans are unacceptable 21 50 14 4 0 0 0 0 11 29 21 17 13 4 4 0 0 13

2.10 Utility specs are acceptable 0 — 0 0 14 7 21 46 11 — 0 0 0 17 8 8 50 17

2.11 Utility specs are unacceptable 21 39 14 7 4 0 0 4 11 29 21 8 21 8 0 0 0 13

2.12 Shared underground fac.: all CTUC 0 0 0 0 7 7 25 57 4 0 0 0 0 4 8 17 42 29

2.13 For pole utilities: all join CTUC 0 0 0 0 18 4 32 36 11 0 21 0 0 0 4 8 21 46 A
2.14 Pole owner opt out of CTUC 21 0 4 29 0 4 11 4 13 8 4 8 21 0 0 0 46 /\
2.15 Pole tenant opt out of CTUC 4 21 4 0 7 0 0 4 61 17 17 0 8 17 0 0 0 42 /\
2.16 Pole tenant sch. conflict w/ CTUC 29 14 7 7 0 0 0 11 25 13 0 0 13 0 0 0 50

3.1 Adj. are 100% reimbursable 0 0 0 0 25 18 11 43 4 0 0 0 0 33 8 13 25 21 A
3.2 CTUC > 15% Cheaper 0 0 0 0 11 14 25 46 4 0 0 0 0 17 4 8 46 25

3.3 CTUC 5%-15% Cheaper 0 0 11 29 43 14 4 0 0 0 0 21 13 17 21 29 /\
3.4 CTUC 5%-15% Expensive 11 14 21 0 0 7 4 21 21 8 0 29 0 0 0 21 A
3.5 CTUC >15% Expensive 18 14 14 0 0 4 4 21 21 17 0 21 0 0 0 21 A
3.6 Front-end loading: incr. cost w/ CTUC 11 14 21 0 0 0 11

3.7 Change order: incr. cost w/ CTUC 11 18 11 0 0 0 18

3.8 Added contr. tier: incr. cost w/ CTUC 1 18 14 0 0 0 14

3.9 Reduced delay costs due to CTUC 11 4 14 68 4 0 0 0 0 4 4 8 58 25

4.1 Utility cannot pay in advance 4 0 0 0 7 25 8 0 0 0 0 0 25

4.2 Utility not qualify for SIB 7 0 0 0 11 13 0 0 0 0 0 29 /\
4.3 CTUC >15% Cheaper 11 7 32 46 4 0 0 0 0 13 0 25 42 21

4.4 CTUC 5%-15% Cheaper 14 18 39 25 4 0 0 0 0 13 4 25 33 25

4.5 CTUC 5%-15% Expensive 14 0 0 7 4 88! 21 4 13 8 0 0 0 21 /\
4.6 CTUC >15% Expensive 14 0 0 0 7 42 25 8 0 4 0 0 0 21

4.7 Front-end loading: incr. cost w/ CTUC 7 0 0 0 18 50 25 8 0 0 0 0 0 17

4.8 Change order: incr. cost w/ CTUC 4 0 0 0 18 50 25 0 0 4 0 0 0 21

78




Decision Driver TXDOT (n =28) Uil Ity (n :24) Discrep
AS AH AM AL N PL PM PH DK AS AH AM AL N PL PM PH DK ancy?
4.9 Added contr. tier: incr. cost w/ CTUC 14 18 21 18 11 0 0 4 14 42 25 13 0 0 0 0 0 21 /\
4.10 Reduced delay costs due to CTUC 0 0 “ 0 4 4 18 68 7 “ 0 0 0 8 4 13 58 17
4.11 Indirect costs b/c of CTUC 1 18 29 14 4 0 0 0 25 46 21 4 8 4 0 0 0 17 /\
5.1 Util work beyond ROW “ 18 7 0 4 0 0 4 0 38 17 0 4 29 0 0 0 13
5.2 Traffic ctrl. better in CTUC 0 0 0 0 11 4 39 43 4 0 0 0 0 13 25 13 29 21
5.3 Better safety ctrl. w/ CTUC 0 0 0 0 14 4 25 54 4 0 0 0 0 17 25 13 25 21
5.4 Better safety ctrl. w/ Conv. 11 25 11 18 0 0 0 7 8 21 17 8 21 0 0 0 25 /\
5.5 Substantial clearing & grubbing on util. 0 0 0 0 11 7 32 39 11 0 0 0 0 0 8 21 42 29
5.6 HAZMAT: only apply to this adj. 25 11 0 4 0 4 4 0 8 0 0 0 8 0 8 58 17 A
5.7 Use TXDOT's specs 0 0 0 0 14 14 29 36 7 0 0 0 0 13 17 0 29 42 /\
5.8 Develop composite specs 7 7 14 25 0 7 11 25 8 8 4 33 0 0 0 21 /\
5.9 Only utility crew can do 14 0 4 0 0 0 0 0 25 0 0 8 0 0 0 13
5.10 CTUC frees up utility crews 0 0 0 0 18 21 18 32 11 0 0 0 0 13 13 17 29 29
5.11 Contr. can hire pre-qualify subs 4 4 0 0 4 4 17 42 25
5.12 Extensive utility upgrade 21 14 0 0 29 4 0 21 11 13 0 4 8 50 0 0 8 17
5.13 Detrimental environment change “ 14 0 0 14 0 0 11 14 13 4 4 4 29 0 8 13 25 A

Note:

Discrepancy:

AS = the percentage of "Anti-CTUC" and "Show Stopper"
AH = the percentage of "Anti-CTUC" and "High Impact"

AM = the percentage of "Anti-CTUC" and "Medium Impact"

AL = the percentage of "Anti-CTUC" and "Low Impact"
N = the percentage of "Neutral" + the percentage of "No Impact"

Gray:

Light Gray:

DEICIC\AN the Anti-CTUC cell is the maximum value

/\ = the difference between the impact levels selected by the majority of TxDOT and the majority of Utility is two slots, or “Don’t Know” is involved

the Pro-CTUC cell is the maximum value

the Neutral or "Don't Know" cell is the maximum value

PL = the percentage of "Pro-CTUC" and "Low Impact"
PM = the percentage of "Pro-CTUC" and "Medium Impact"
PH = the percentage of "Pro-CTUC" and "High Impact"

DK = the percentage of "Don't Know"

A = the difference between the impact levels selected by the majority of TXDOT and the majority of utility is greater than two slots
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6.5.4 Analysis Results of Resolvability

Table 6.7 lists the analysis results of resolvability for each Anti-CTUC decision driver. If
the average impact level of a decision driver is negative, and if most experts agree that the
circumstance defined in this decision driver can be improved to facilitate the CTUC approach,
the responsible party, the way to improve the circumstance, and any suggestions for process
changes should be conveyed to the actual CTUC assessor facing that circumstance. On the other
hand, if the average impact level of a decision driver is zero or positive, its resolvability is not
shown in Table 6.7. Hence, if the average impact level of a decision driver is negative, the
corresponding cell in Table 6.7 shows the percentage of the experts from one group who thought
that the given decision driver is resolvable. If more than 65 percent of the experts thought that
the given decision deriver is resolvable, the corresponding cell is marked light gray (O"). In
addition, if fewer than 35 percent of the experts thought that the given decision deriver is
resolvable, the corresponding cell is marked dark gray ). Therest of the Anti-CTUC cellsare
marked white (), which means the percentage should be between 35 percent - 65 percent.

The cells of the final column entitled “Discrepancy” show that a hollow triangle if the
gray code of one party’s average resolvability is “dark gray” whiles the other party’sis “white.”
Note that there is no case in which the gray code of one party’s average resolvability is “dark
gray” while the other party’sis “light gray.” This shows that the analysis results of resolvability
are consistent between both parties.

From the TXDOT experts perspective, the Anti-CTUC decision driver most resistant to
improvement is “5.13 Detrimental environment change.” This decision driver’'s average impact
level is-2.29, and only 21.4 percent of the experts thought that it could be improved to facilitate
the CTUC approach.

From the utility experts perspective, the Anti-CTUC decision driver most resistant to
improvement is “2.7 No schedule pressures.” This decision driver’s average impact level is -
0.95, and none of the experts thought that it could be improved to facilitate the CTUC approach.
There are other decision drivers that are considered resistant to improvement. For example, “5.13
Detrimental environment change” (the average impact level is -0.28; 4.2 percent of the experts
considered it resolvable), “5.12 Extensive utility upgrade” (the average impact level is-0.5; 12.5
percent of the experts considered it resolvable), etc. Generaly, if the circumstance defined in a
decision driver reflects a physical project or utility adjustment characteristic, fewer experts
would consider the decision driver resolvable. Conversdly, if the circumstance defined in a
decision driver reflects a potential situation that needs both parties' involvement, more experts
would consider the decision driver resolvable.

Table 6.7: Assessment results of resolvability (TXDOT vs. utilities)
(follows on next page)
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Table 6.7 Assessment results of resolvability (TXDOT vs. utilities)

Decision Driver

TXDOT

Utility

San Antonio(n=15

Houston(n=7)

Dallas(n=6)

All(n=28)

San Antonio(n=9)

Houston(n=6)

Dallas(n=9)

All(n=24)

Discre]
pancy

2.1 Trafficis heavy

2.2 Fewer lane closuresin CTUC

2.3 Physical interferences exist

2.4 Adj. only happen in constr.

2.5 Severe schedule pressures

2.6 111-def.ad].scope at 60%PS& E

2.7 No schedule pressures

2.8 Utility plans are acceptable

2.9 Utility plans are unacceptable

2.10 Utility specs are acceptable

2.11 Utility specs are unacceptable

2.12 Shared underground fac.: all CTUC

2.13 For pole utilities: all join CTUC

2.14 Pole owner opt out of CTUC

2.15 Pole tenant opt out of CTUC

2.16 Pole tenant sch. conflict w/ CTUC

3.1 Adj. are 100% reimbursable

3.2 CTUC > 15% Cheaper

3.3 CTUC 5%-15% Cheaper

3.4 CTUC 5%-15% Expensive

3.5 CTUC >15% Expensive

3.6 Front-end loading: incr. cost w/ CTUC

3.7 Change order: incr. cost w/ CTUC

3.8 Added contr. tier: incr. cost w/ CTUC

3.9 Reduced delay costs dueto CTUC

4.1 Utility cannot pay in advance

4.2 Utility not qualify for SIB

4.3 CTUC >15% Cheaper

4.4 CTUC 5%-15% Cheaper

4.5 CTUC 5%-15% Expensive

4.6 CTUC >15% Expensive




Decision Driver

San Antonio(n=15 San Antonio(n=9)

4.7 Front-end loading: incr. cost w/ CTUC

Discre]

4.8 Change order: incr. cost w/ CTUC

4.9 Added contr. tier: incr. cost w/ CTUC

4.10 Reduced delay costsdueto CTUC

4.11 Indirect costs b/c of CTUC

5.1 Util work beyond ROW

5.2 Traffic ctrl. better in CTUC

Utility
pancy
Houston(n=6) Dallas(n=9) All(n=24) ?
55.6 45.8 /A\
44.4 45.8

55.6

45.8

5.3 Better safety ctrl. w/ CTUC

5.4 Better safety ctrl. w/ Conv.

5.5 Substantial clearing & grubbing on util.

5.6 HAZMAT: only apply to this adj.

5.7 Use TXDOT's specs

5.8 Develop composite specs

5.9 Only utility crew can do

5.10 CTUC frees up utility crews

5.11 Contr. can hire pre-qualify subs

5.12 Extensive utility upgrade

5.13 Detrimental environment change

Note: The number in each cell isthe PERCENTAGE of the experts who thought the given situation could be resolved to facilitate CTUC by process changes

If more than 65% of the experts thought that the given decision deriver isresolvable

If the percentage of the experts who thought the given decision deriver isresolvable is between 35% and 65%
If fewer than 35% of the experts thought that the given decision deriver isresolvable

Discrepancy: /\ = the mgority of TXDOT'sgray codeis "Dark Gray" while the mgjority of Utility’s gray codeis "White" (or vice versa)




6.5.5 Ranking of Decision Driversby Impact Levels

Table 6.8 lists the top twenty Pro-CTUC decision drivers from both the TXDOT experts
and the utility experts perspectives. Table 6.9 lists the top twenty Anti-CTUC decision drivers.
Note that if a decision driver belongs to the reimbursable adjustments type, “(R)” is appended to
this decision driver’'s name. If a decision driver belongs to the non-reimbursable adjustments
type, “(NR)” is appended to this decision driver's name. The number preceding each decision
driver’'s name corresponds to that question number on the CTUC decision drivers assessment
form. Generally, TxDOT’ s ranking of decision driversis different than the utilities' ranking. The
decision driver called “2.5 Severe schedule pressures’ is the most Pro-CTUC decision driver
from the TxDOT experts perspective; however, it is the fifth most Pro-CTUC decision driver
from the utility experts perspective. In addition, traffic-related decision drivers, e.g., “2.2 Fewer
lane closures in CTUC,” “2.1 Traffic is heavy,” and “5.2 Traffic ctrl. better in CTUC,” were
ranked as the top ten Pro-CTUC decision drivers from the TXDOT experts perspective, while
utility experts did not find these decision drivers as important as cost-related decision drivers.
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Table6.8: Top 20 Pro-CTUC decision drivers

« TxDOT Utility
ngé Decision Driver Ilr_ne\p/aelct Decision Driver Ilr_nepveglzt
1 | 2.5 Severe schedule pressures 281 3(’:_?5 Ce:d(uRc)ed delay costs dueto 2.61
2 | 24 Adj. only happen in consr. 2.73 2.4 Adj. only happen in consr. 2.56
3 4.10 Reduced delay costs due to 262 55 qustantial_ clearing & 2 47
CTUC (NR) grubbing on util.
4 3.9 Reduced delay costs dueto >4 4.10 Reduced delay costs due to 245
CTUC (R) CTUC (NR)
5 %ﬁéhared underground fac. all 2.37 2.5 Severe schedule pressures 2.44
6 | 2.2 Fewer laneclosuresin CTUC | 2.3 (Zi_ll_aghared underground fac. all 2.35
7 | 21 Trafficisheavy 2.27 4.3 CTUC >15% Cheaper (NR) 2.21
8 | 5.3 Better safety ctrl. w/ CTUC 2.22 3.2 CTUC > 15% Cheaper (R) 211
9 | 43 CTUC >15% Cheaper (NR) 2.19 2.10 Utility specs are acceptable | 2.1
10 | 5.2 Traffic ctrl. better in CTUC 2.19 4.4 CTUC 5%-15% Cheaper (NR) | 2.06
11 | 2.10 Utility specs are acceptable 212 2.2 Fewer lane closuresin CTUC | 1.94
12 gri bStl)Jltr)lzt?)rgl Lrj\:”c.leari ng & 212 ;?_HAZM AT: only apply to this 19
13 | 3.2 CTUC > 15% Cheaper (R) 211 5.10 CTUC frees up utility crews | 1.88
14 | 2.8 Utility plans are acceptable 2.04 5.7 Use TXDOT's specs 1.79
15 é‘ll'lsj Eor pole utilities: al join 196 gutls Contr. can hire pre-qualify 178
16 | 2.3 Physical interferences exist 1.92 5.2 Traffic ctrl. better in CTUC 1.74
17 | 5.7 Use TXDOT's specs 1.92 2.1 Traffic is heavy 1.67
18 | 4.4 CTUC 5%-15% Cheaper (NR) | 1.78 2.8 Utility plans are acceptable 1.6
19 | 3.1 Adj. are 100% reimbursable 1.74 5.3 Better safety ctrl. w/ CTUC 1.58
20 | 5.10 CTUC frees up utility crews | 1.72 3.3 CTUC 5%-15% Cheaper (R) 1.53
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Table6.9: Top 20 Anti-CTUC decision drivers

« TxDOT Utility

C

§ Decision Driver | mpact Decision Driver | mpact

Level Level
. 4.7 Front-end loading: incr. cost

1 | 5.90nly utility crew can do -3.75 w/ CTUC (NR) -35
4.1 Utility cannot pay in advance i 4.8 Change order: incr. cost w/ i

2 (NR) 3.38 CTUC (NR) 3.47

3 | 5.1 Util work beyond ROW -3.29 ?NlRL)J“"ty cannot pay inadvance | 5 4,

- 4.9 Added contr. tier: incr. cost

4 | 2.9 Utility plans are unacceptable -3 w/ CTUC (NR) -3.37

5 | 4.2 Utility not quaify for SIB (NR) | -3 5.9 Only utility crew can do -3.33

6 ga? HAZMAT. only apply tothis | 5 g3 | 4 6 CTUC >15% Expensive (NR) | -3.26

7 2.16 Pole tenant sch. conflict w/ 28 4.2 Utility not qualify for SIB 324
CTuC ' (NR) '

g |47 Front-endloading: incr.costw/ | , o | 4.1lIndirect costsb/cof CTUC | . ¢
CTUC (NR) ' (NR) '

9 4.8 Change order: incr. cost w/ 265 2.16 Pole tenant sch. conflict w/ 275
CTUC (NR) ' CTuC '

0/4-150 1

10 | 4.6 CTUC >15% Expensive (NR) | -2.58 ?NSR():TUC S-15% Expensve | 5 2,

11 | 2.11 Utility specs are unacceptable | -2.56 2.6 111-def.ad] .scope at 60%PS&E | -2.68

12 5.13 Detrimental environment -2.29 2.9 Utility plans are unacceptable | -2.52
change

13 4.11 Indirect costs b/c of CTUC 294 2.11 Utility specsare 248
(NR) unacceptable

14 | 2.6 lll-def.adj.scope at 60%PS&E | -2.19 5.1 Util work beyond ROW -2.33
3.7 Change order: incr. cost w/ 0 :

15 CTUC (R) -2.13 3.5 CTUC >15% Expensive (R) -2.26

16 | 3.5 CTUC >15% Expensive (R) -2.04 2.15 Pole tenant opt out of CTUC | -2.14

0/-1K0, 1

17 | 5.4 Better safety ctrl. w/ Conv. 2 ?I'_g CTUC 5%-15% Expensive |, o
3.6 Front-end loading: incr. cost w/ .

18 CTUC (R) -1.92 5.8 Develop composite specs -1.84
3.8 Added contr. tier: incr. cost w/

19 CTUC (R) -1.92 5.4 Better safety ctrl. w/ Conv. -1.83

20 | 2.15 Pole tenant opt out of CTUC | -1.91 2.14 Pole owner opt out of CTUC | -1.69
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Utility experts considered the reduced delay costs due to the use of the CTUC approach
in a reimbursable adjustment as the most Pro-CTUC decision driver. Utility experts preferred to
select the CTUC approach when more cal culable benefits are foreseeable. For example, the third
most Pro-CTUC decision drivers “5.5 Substantial clearing & grubbing on util.” can release the
utility’s burden of performing advance roadway work if the utility owners are willing to adopt
the CTUC approach.

In Table 6.9, the TXDOT experts ranking of Anti-CTUC decision drivers is different
than that of the utility experts. There are three Anti-CTUC decision drivers that most TxDOT
experts considered as having more than the high impact level, i.e., as close to the show-stopper
impact level. However, eight Anti-CTUC decision drivers were identified as having more than
the high impact level by most utility experts. In fact, among the top ten Anti-CTUC decision
drivers, only two of them are not cost-related decision drivers from utility experts perspective.
They are“5.9 Only utility crew can do,” and “2.16 Pole tenant sch. conflict w/ CTUC.” It should
be noted that the decision driver called “4.6 CTUC >15% Expensive (NR)” is more Anti-CTUC
than the decision driver called “3.5 CTUC >15% Expensive (R)” from most utility experts
perspective because some utility owners explicitly stated that they would not consider using the
CTUC approach at all if the utility adjustment were non-reimbursable.

6.6 Experts Assessment and the Structure of the CTUC Knowledge Base

Except for the reimbursable adjustments questions, experts from TxDOT and the utility
industry were expected to similarly assess the CTUC decision drivers in a project-independent
context. Thus, the assessment of each group was expected to be comparable. The mechanism of
the CTUC decision support model described in previous subsections prompts an assessor to
select the option that best describes the circumstance he or she is facing, as the answer to each
CTUC question. The CTUC Decision Support Tool then displays the assessment results for a
given decision driver from a specific group of experts. Each assessor may want to review the
opinions only from those experts who are in the same group as the assessor. For example, an
assessor from a utility owner may want to review the knowledge derived from the same type of
utility experts because different types of utility adjustments often require different sets of
adjusting practices. Moreover, an assessor from a TXDOT area office may want to review the
knowledge derived from his or her district’s experts. Hence, the CTUC knowledge base should
be able to provide the flexibility to render the knowledge from the entire scope of expert groups.

In this research, the opinions of the TXDOT experts from the three TXDOT districts (San
Antonio, Houston, and Dallas) were entered into the CTUC knowledge base. The opinions of the
utility experts from the following five types of utilities were aso entered into the CTUC
knowledge base:

e Water and wastewater (W/WW) type, including adjustment of facilities such as
water lines, wastewater lines, wastewater pump stations, and water wells,

e Communication (Comm.) type, including adjustment of facilities such as overhead
communication poles, underground communication lines, and microwave towers;

¢ Distribution power (Distr.) type, including adjustment of facilities such as overhead
distribution power lines and underground distribution power lines,
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e Transmission power (Trans.) type, including adjustment of facilities such as
transmission poles, underground transmission power lines, and transmission towers,
and

e Natural gas (Gas) type, including adjustment of facilities such as high pressure gas
lines, low pressure gas lines, and liquid petroleum lines.

For example, if the service area of alarge communication company includes all counties
in Texas, a utility assessor of this company can review the knowledge from all experts of the
communication type of utility companiesin Texas. For amore focused view, a utility assessor of
asmall natural gas company can review the knowledge from all experts of the natural gas type of
utility companies in his or her district only. Figure 6.4 shows the hierarchy of expert groups
currently implemented in the CTUC knowledge base.

Utilities
(Texas)
Utilities Utilities Utilities
(San Antonio) (Houston) (Dallas)
WAWW Utilties Non-W/WW
Utilities
Water / Communication Distribution Power Transmls_glpn Natural Gas
Wastewater Utilities (Comm) Utilities (Distr) Power Utiliies Utilities (Gas)
Utilities (W/WW) (Trans)

Figure 6.4: The hierarchy of the groups of utility experts

Note that reviewing the knowledge from al utility experts is useful from TxDOT's
perspective because a TXDOT assessor may want to review the top Anti-CTUC decision drivers
for a given utility adjustment from all utility experts perspective. Furthermore, because past
research indicated that the highway contractor can perform nearly all adjustment work for the
water and wastewater types of utilities under the CTUC approach (GAO, 1999), the CTUC
knowledge base should be able to render the knowledge from all types of non-water and
wastewater (Non-W/WW) utility experts as well. For example, a TXDOT assessor might like to
identify a utility adjustment that is not the water and wastewater type but that might be the
second most Pro-CTUC type of utility. In this case, the assessor can first enter this utility
adjustment’s data into the CTUC Decision Support Tool. Then he or she can retrieve the
knowledge from the experts on non-water and wastewater types of utilities. Finally, he or she can
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retrieve the experts opinions on the given utility adjustment type. By having such information
on hand, the assessor can quickly identify the decision drivers that are not only Pro-CTUC but
unigue to this type of utility adjustments.

6.7 Development of the CTUC Decision Support Tool

Developed with Microsoft® Visual Basic for Application (VBA) and Microsoft® Excel,
the CTUC Decision Support Tool aims to create an interactive decision support environment into
where both TxDOT and utility assessors can easily enter analysis data of their utility
adjustments. The CTUC Decision Support Tool can then isolate significant issues relevant to the
given utility adjustment and can display the corresponding opinions from both groups of experts
in order to facilitate communication and coordination between both parties.

6.7.1 Overview of the CTUC Decision Support Tool Analysis Process

The CTUC Decision Support Tool’s general process model for analyzing decision drivers
of a utility adjustment is shown in Figure 6.5. This process model is the core agorithm of the
CTUC Decision Support Tool and was designed to govern the interaction between an assessor
and the CTUC Decision Support Tool, and to collect the information needed to generate the
CTUC decision analysis reports for a given utility adjustment. Note that each utility adjustment
within a project has its corresponding CTUC decision. However, in order to make one CTUC
decision, this process model must be executed more than once because one CTUC decision
needs both parties’ participation. Descriptions of each step are summarized as follows:

1. Theassessor enters project and utility adjustment information.
The CTUC Decision Support Tool shows a blank form and prompts an assessor to fill
out the information fields required for a project and its utility adjustments. The CTUC
Decision Support Tool selects the first utility adjustment that has not been analyzed
before as the current analysis subject.

2. The CTUC tool displays a question.
The CTUC Decision Support Tool generates appropriate questions for the given
utility adjustment based on the information provided by the assessor. For example, if
the type of the given utility adjustment is natural gas, the questions pertaining to pole
adjustments should not be shown by the CTUC Decision Support Tool. After all of
the guestions have been answered, the CTUC Decision Support Tool displays one
guestion with all of its possible options at atime.

3. Theassessor selectsone of the options.
After reading the question, the assessor selects the option that best describes his or
her current project situation. Note that every gquestion in the CTUC Decision Support
Tool at least has three options. Hence, the CTUC Decision Support Tool makes one
of three different determinations according to the assessor’ s response: (1) the selected
option will not influence the CTUC decision; (2) the selected option will influence
the CTUC decision; and (3) the selected option represents the “Don’t Know” case.

4. The CTUC tool adds the answer to the “Neutral” section if the selected option
will not influencethe CTUC decision.
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In such a case, the impact level of this option should be zero.

1. Assessor enters
project & utility
adjustment information

'

2. CTUC tool shows a

question

3. Assessor selects
one of the options

Option 1
(assume it will not
influence the CTUC

decision)

'

Option 2
(assume it will influence
the CTUC decision)

'

Option 3
Don’t Know

'

4. CTUC tool adds this
answer to “Neutral”
section

5. CTUC tool adds this
answer to “Decision
Driver” section

6. CTUC tool adds this
answer to “Don’t Know”
section

Figure 6.5: CTUC Decision Support Tool analysis process model

\ 4

7. Repeat until all

questions are answered

’

8. CTUC tool duplicates
the answers if their
corresponding questions
are project-level

'

Assessor specifies the
expert group (a.k.a. the
knowledge base source)

9. CTUC tool shows the |
analysis reports based on

the given expert group

'

10. Assessor reviews the
reports and makes
comments
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10.

The CTUC tool adds the answer to the “Decision Driver” section if the selected
option will influence the CTUC decision.

In such a case, if the impact level of this option is negative, the option (or decision
driver) is added to the “Anti-CTUC” section. If the impact level of this option is
positive, the option (or decision driver) is added to the “Pro-CTUC” section.

The CTUC tool adds the answer to the “Don’t Know” section if the selected
option is“Don’t Know.”

In such a case, all of the other options of the same question are added to the “Don’t
Know” section with the associated impact levels and resolvability data.

The assessor repeats this process until all questions are answer ed.
Since one utility adjustment has many questions to be answered by the assessor, Steps
2-6 are repeated until all are answered.

The CTUC tool duplicates the answers if the corresponding questions are
project-level.

Since one highway project may involve many utility adjustments, the answers to the
project-level questions for a particular utility adjustment should be applied to the
other utility adjustments' project-level questions.

The CTUC tool showsthe analysisreports based on the given expert group.
The assessor first specifies the district scope of the expert group, which can be one of
the following options:
a State-wide
b. The TxDOT San Antonio, Houston, or Dallas district, depending on the
assessor’s current TxDOT district. If the assessor is not from one of the three
TxDOT districts, the tool uses (a) instead.
If the assessor is a utility representative, one of the following additional options
regarding the utility type represented by experts can be selected:
a. All typesof utilities
b. The assessor’stype of utilities
c. Either the water and wastewater types of utilities or the non-water and
wastewater types of utilities.

The assessor reviewsthereports and makes comments.

The CTUC Decision Support Tool shows the analysis reports to the assessor,
according to the knowledge base source the assessor specified. Note that the assessor
can only determine the option or the existence of the decision driver of a question.
Each decision driver’simpact level and resolvability are determined by the experts of
a specified expert group. The assessor can change the expert group in order to have a
different set of impact levels and resolvability data for the same decision drivers. The
assessor reviews the correctness of the impact level and resolvability data defined for
each decision driver.
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From the CTUC tool’s perspective, both TxDOT and the utility owner follow the same
analysis process model. However, in real-world CTUC analysis in which each party must apply
the CTUC decision-making process described in Chapter 5, this decision-making process
involves two phases. The first phase, called CTUC Phase 1 Analysis, was designed for a TxDOT
assessor to identify the utility adjustments definitely not suitable for the CTUC approach. The
second phase, called CTUC Phase 2 Analysis, was designed for both parties to isolate the
decision drivers of the given utility adjustment. The following subsections describe how the
CTUC Decision Support Tool was designed to accommodate the requirements of the CTUC
decision-making process.

6.7.2 CTUC Phase 1 Analysis

CTUC Phase 1 Analysis is geared primarily for TXDOT assessors but is a part of the
entire CTUC decision-making process. The user’s manual for the CTUC Decision Support Tool
is in the document produced for TXDOT 0-4997-P2 (O’ Connor et al., 2006). Briefly, the first
step of CTUC Phase 1 Analysis involves creating a new project. Once a new project has been
initiated, the CTUC Decision Support Tool guides the assessor to the configuration form for all
utility adjustments involved in the highway project. After completing these project information
forms, the assessor is asked a series of project-specific questions, utility-specific questions,
reimbursable adjustments questions, and/or non-reimbursable adjustments questions. Note that
there are fewer questions in CTUC Phase 1 Analysis than in CTUC Phase 2 Analysis because
some questions may not be answerable during O percent-15 percent PS& E.

After answering all of the questions, the assessor then specifies the knowledge base
source and the CTUC Decision Support Tool shows the graphical analysis results. The assessor
can see experts’ opinions regarding the applicability of the CTUC approach for the given utility
adjustment in a series of bar charts. In addition, the CTUC Decision Support Tool shows the text
report listing all decision drivers ranked according to their impact levels. Finally, the assessor
needs to specify which utilities are to be analyzed further in CTUC Phase 2 Anaysis. The CTUC
analysis reports for a sample project are listed in Appendix G.

6.7.3 CTUC Phase 2 Utility Analysis

CTUC Phase 2 Utility Analysis is conducted solely by utility assessors. The first step
involves retrieving one of the CTUC analysis records created by TxDOT assessors in CTUC
Phase 1 Analysis. Then, the CTUC Decision Support Tool guides the utility assessor to the
guestionnaire forms. The assessor is asked a series of project-specific questions, utility-specific
guestions, special project configuration questions, reimbursable adjustments questions, or non-
reimbursabl e adjustments questions.

After answering all of the questions, the assessor then specifies the knowledge base
source and the CTUC Decision Support Tool shows the graphical analysis results. The assessor
can see experts opinions regarding the applicability of the CTUC approach for the given utility
adjustment in a series of bar charts. In addition, the CTUC Decision Support Tool shows the text
report listing all decision drivers ranked according to their impact levels.

6.7.4 CTUC Phase 2 TXxDOT Analysis

CTUC Phase 2 TxDOT Analysis is primarily operated by TxDOT assessors. The first
step is to retrieve one CTUC Phase 2 TxDOT Analysis record and review the project
configuration information. After completing these project information forms, the TxDOT
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assessor is asked a series of project-specific questions, utility-specific questions, special project
configuration questions, reimbursable adjustments questions, or non-reimbursable adjustments
guestions.

Since the results of CTUC Phase 2 TXDOT Analysis may need to be compared with the
results of CTUC Phase 2 Utility Analysis, generating comparison reports requires that the utility
assessor finish CTUC Phase 2 Utility Analysis first. Hence, the TxDOT assessor should check to
see each utility assessor has responded to all of the questions, and then select the appropriate
utility analysis record for comparison. The TxDOT assessor can then specify the knowledge base
sources, and the CTUC Decision Support Tool shows the graphical analysis results for both
parties. The assessor can see the experts' opinions from both parties regarding the applicability
of the CTUC approach for the given utility adjustment in the bar charts. Finaly, the CTUC
Decision Support Tool shows the text report listing all decision drivers in accordance with the
experts the rankings of their impact levels. The complete descriptions are in the document
produced for TXDOT 0-4997-P2 (O’ Connor et al., 2006).

6.7.5 Sample Project Analysis Results

In this subsection, a sample project with two utility adjustments is used to demonstrate
the CTUC Decision Support Tool. The first assessor isfrom TxDOT, the second assessor is from
Utility ABC (W/WW type of utility), and the third assessor is from Utility DEF (distribution
power type of utility). All assessors choose to use all experts from either TXDOT or al types of
utilities. Figures 6.7 and 6.8 show the graphical reports of CTUC analysis results only for the
distribution power type of utility adjustment. Figure 6.6 shows the top six Pro-CTUC and Anti-
CTUC decision drivers from the TXDOT experts perspective, and compares them to the utility
experts assessments of the same decision drivers. Conversely, Figure 6.7 shows the top six Pro-
CTUC and Anti-CTUC decision drivers from the utility experts perspective, and compares them
to the TXDOT experts assessments of the same decision drivers.

TxDOT and utility experts may assign different impact levels for the same decision
driver, e.g., the decision driver “(NR) Utility Delay Cost” is ranked as the second most Pro-
CTUC decision driver in Figure 6.6, and it is ranked third in Figure 6.7. Both TXDOT and utility
experts thought that “(NR) Utility Delay Cost = Less cost b/c CTUC ctrl” is Pro-CTUC;
however, the TXDOT experts rated its impact level at +2.6 while the utility experts rated its
impact level at +2.5. Note that “N” in each decision driver’s bar chart means the total number of
experts included in the average impact level calculation.

Sometimes TXDOT and utility assessors choose different decision drivers to answer the
same question, e.g. in “(NR) Cost Comparison,” the TxDOT assessor chose “CTUC > 15%
cheaper” asthe decision driver while the utility assessor chose “ CTUC > 15% expensive.” In this
case, their utility adjustment cost estimates are not consistent. Finally, as noted above, even if
both TXDOT and utility assessors chose the same decision driver called “HAZMAT,” the impact
levels assigned by both parties’ experts may be very different. Greatly varying impact levelson a
given decision driver indicate that both parties need more negotiation on that issue.

In addition, the CTUC Decision Support Tool can sort these decision drivers by the
impact levels assigned by one party’s experts show the impact levels assigned by the other
party’ s experts. Figure 6.6 displays the comparison report if assessors want to see the top six Pro-
CTUC and the top six Anti-CTUC decision drivers from the TXDOT experts perspective. Figure
6.7 displays the comparison report if assessors want to see the top six Pro-CTUC and the top six
Anti-CTUC decision drivers from the utility experts perspective. Assessors can clearly and

92



quickly identify the decision drivers that have different impact levels. For example, TxDOT
experts thought that the decision driver called “Utility Crew Limitations = Only utility crew can
do the adjustment” is the top Anti-CTUC decision driver, having given it a -3.8 impact level.
However, the utility experts thought that the decision driver called “4.7 (NR) Front End Loading
= Incr. cost b/c front-end loading” is the top Anti-CTUC decision driver, having given it a-3.5
impact level while TXDOT experts only gaveit a-2.7 impact level.

Figure 6.8 shows the complete list of both parties’ decision drivers. The “Don’t Know”
table can assist assessors in identifying unknown but important CTUC decision drivers. The
“TxDOT/ Utility Misalignment” table can display every circumstance that should be discussed
further by both parties due to misalignment circumstances, i.e., one party’s experts judged the
decision driver as Pro-CTUC while the other party’s experts judged it as Anti-CTUC, or both
parties’ assessors chose different options as the answers to the same question.
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Phase 2 T>xDOT Analysis: Graphical Report: Decision Analysis Result - CTUC Decision Support Tool

Comparison of Two Parties' Opinions for “IH 999" Project in Houston
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Figure 6.6: Comparison between TxDOT and Utility DEF: TXDOT-first perspective
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Phase 2 TxDOT Analysis: Graphical Report: Decision Analysis Result - CTUC Decision Support Tool

Comparison of Two Parties' Opinions for "IH 999" Project in Houston
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Figure 6.7: Comparison between TxDOT and Utility DEF: Utility-first perspective
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Phase 2 TxDOT Analysis: Text Report: Decision Analysis Result - CTUC Decision Support Tool

Explanation of Two Parties' Opinions for "IH 999" Project in Houston
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Figure 6.8:

Five comparison tables listing both parties’ decision drivers
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6.8 Validation of the CTUC Decision Support M odel

This chapter provides a summary of the validation results of the CTUC decision support
model. Based on the proposed CTUC decision-making process, three types of test cases were
designed, naming: (1) Test Case for CTUC Phase 1 Analysis; (2) Test Case for CTUC Phase 2
TxDOT Analysis; and (3) Test Case for CTUC Phase 2 Analysis. The research team then invited
actual project stakeholders who may or may not be familiar with the CTUC approach for each
test case. Project stakeholders from TxDOT were asked to provide actual utility adjustment
information in the TXDOT projects that were between O percent and 60 percent PS&E
completion. If the PS&E completion of a utility adjustment’s TxDOT project was between O
percent and 30 percent, the Test Case for CTUC Phase 1 Analysis was performed. Similarly, if
the PS& E completion of a utility adjustment’s TxDOT project was between 30 percent and 60
percent, the Test Case for CTUC Phase 2 Analysis was performed.

Project stakeholders from various utilities were also asked to provide actua utility
adjustment information in the TXDOT projects that were between 30 percent and 60 percent
PS& E completion. A total of 12 CTUC Tool Demonstration Meetings had been held. Seven of
the 12 meetings were conduced for TXDOT project stakeholders. Table 6.10 lists each test case
detailed information and evaluation results.

The first row entitled “# of utility adjustments” shows the number of utility adjustments
collected for atest case. The second row entitled “# of TXDOT projects’ presents the number of
these utility adjustments corresponding TXDOT projects. The third row entitled “# of
evaluators” shows how many evaluators that provided input for a given test case. The row
entitled “Participant of organizations’ lists the names of the participant organizations. The row
entitled “Distribution of the utility types’ lists the numbers of the water / wastewater type, the
communication type, the power type, and the natura gas type of utility adjustments for a test
case. The row entitled “# of reimbursable / non-reimbursable adjustments’ shows how many
reimbursable and non-reimbursable utility adjustments for atest case.

The row entitled “Avg. # of decision drivers’ shows how many decision drivers had been
presented to an evaluator by the CTUC Decision Support Tool. Note that since not al of the
decision drivers are applicable to a given utility type, the CTUC Decision Support Tool
dynamically prepares the assessment questions based on an evaluator’'s input. The next row
entitled “Avg. unknown %" shows that what was the percentage of the questions presented
whose current statuses were unknown. In other worlds, the evaluator selected “Don’t Know” as
the answers to these questions. Table 6.10 shows that more unknown questions exist in CTUC
Phase 1 Analysis than in CTUC Phase 2 Analysis. The research team was told that TxXDOT
project stakeholders usually do not have much information pertaining to utility adjustmentsif the
project’s PS& E completion is below 30 percent.

The next row entitled “Avg. disagree %" shows that among the decision drivers that were
not selected as “Don’'t Know,” what was the percentage of the decision drivers in which an
evaluator did not agree with the associated impact levels and resolvability. Since the assessment
of decision drivers impact levels and resolvability were provided by the same groups as the
evaluators, fewer evauators modified the impact levels and/or resolvability of the decision
driversidentified by the CTUC Decision Support Tool for the given utility adjustment.

The final row entitled “Overall evaluation” presents the overall evaluation of the CTUC
Decision Support Tool. The evaluators were asked to assess how the CTUC Decision Support
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Tool improves the quality of CTUC decision making. The qualitative measures were each
assigned avalue from 1 to 5 asfollows:

e 5 Strongly agree
o4 Agree
e 3 Neutra
e 2 Disagree
e 1 Strongly disagree
Table 6.10 shows that the evaluators of CTUC Phase 2 TXDOT Analysis gave a higher
average score for the CTUC Decision Support Tool while evaluators of CTUC Phase 2 Utility

Analysis gave a lower average score. The complete list of these modified decision drivers and
the evaluators comments are summarized in Chou'’ s dissertation.
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Table 6.10: Evaluation summary of the CTUC decision support model

Test Case CTUC Phase 1 CTUC Phase 2 CTUC Phase 2
Analysis TxDOT Analysis Utility Analysis
# of utility
adjustments 10 12 10
# of TxDOT projects 6 7 10
# of evaluators 6 15 11
- Atmos Energy
Participant TXDOT TXDOT - g(r)anqgwinications
CIpz DAL/SAT/WAC AUS/DAL/HOU/SA
organizations districts T/WAC districts ) SAWS
- City of Sugar Land
- CenterPoint Energy
W/WW: 3 WI/WW: 4 W/WW: 5
Distribution of the Comm: 2 Comm: 2 Comm: 1
utility types Power: 3 Power: 2 Power: 1
Gas. 2 Geas. 4 Gas: 3
# of reimbursable/ | Reimbursable: 2 . ] . _
non-reimbursable Non-Reimbursable: 6 Rel mbursabl e 4 ) Rel mbur%bl e 4 i
. , , Non-Reimbursable: 8 | Non-Reimbursable: 6
adjustments Don't Know: 2
Avg. # of decision 15.0 30.9 27.7
drivers
Avg. unknown % 35.33% 15.47% 11.27%
Avg. disagree % 2.06% 4.02% 4.82%
Overdl evauation 4.20 4.36 3.30
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7. Conclusions and Recommendations

This chapter reviews the objectives of this research and provides conclusions and
recommendations for improving the effectiveness of the CTUC approach.

7.1 Conclusions

This section presents a review of how the research objectives were successfully met and
draws conclusions from the results of the research activities conducted in this study. The
following conclusions are related to the research objective to characterize CTUC benefits and
challenges:

e Based upon the information gathered through preliminary research meetings and
from the literature review, it is evident that the CTUC approach is, under some
circumstances, the most beneficial contracting approach for utility adjustments. It is
also evident that the CTUC approach is not always the most advantageous method.

e TXDOT and utility owners have different perspectives regarding the CTUC decision
drivers and the relative impact levels of each on the CTUC decision. What might be
a factor of utmost importance to a utility owner is sometimes of little to no
importance to TXxDOT, or vice versa.

e In order for TXDOT and utility owners to enjoy the benefits associated with the
CTUC approach, some utility adjustment process changes may be necessary. Many
of these process changes will aid utility owners in realizing the benefits involved
with the CTUC approach.

e As the assessment surveys by TxDOT on completed CTUC projects have verified,
the CTUC approach can be beneficial to TXxDOT. The project performance criteria,
listed in order of most to least positive impact to highway constructability, are: (1)
improving traffic flow through the project; (2) moving the letting date earlier; (3)
satisfying the utility owners with the sub(s) work; (4) reducing the overall project
schedule duration; (5) improving coordination among different utility owners; and
(6) preserving and/or improving the relationship between TxDOT and the utility
owners.

The following conclusions are related to the research objective to develop the CTUC
Decision Support Tool:

e The decision drivers that promote or impede the use of the CTUC approach have
been identified and assessed by both TXxDOT and utility experts. The assessment
results of CTUC decision drivers are consistent with the findings of the preceding
characterization report of CTUC benefits and challenges.

e Successful implementation of the CTUC approach requires a systematic analysis
based on CTUC decision driversin the early stage of the PS& E development. Both
the conventional and CTUC approaches should be treated without bias. The CTUC
Decision Support Tool was designed to isolate significant decision drivers that need
to be addressed before the final CTUC decision is made for a given utility
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adjustment. The CTUC Decision Support Tool itself aso serves as an intelligence
tool that assists both TXDOT and utility assessors in evaluating the project and
utility adjustment circumstances. Having such a tool furthers negotiation between
the two parties.

e The CTUC Decision Support Tool has been demonstrated and validated with actual
project stakeholders from severa TxDOT districts and utility owners. The
validation results show that the impact levels and resolvability data associated with
the CTUC decision drivers are appropriate for their utility adjustments. Overall,
with the assistance of the CTUC Decision Support Tool, the assessors can make
better CTUC decisions.

7.2 Recommendations

From the information gathered during the researching into the CTUC approach and the
demonstration of the CTUC Decision Support Tool, the following recommendations may be
made to TxDOT:

e To ensure that the appropriate contracting technique is consistently selected,
TxDOT should make use of the CTUC Decision Support Tool and consider
adopting the proposed CTUC decision-making process presented in this report.

e TXDOT should use the CTUC benefits identified in this report to promote the
CTUC approach to hesitant utility owners. By leveraging the CTUC benefits, and
addressing the identified CTUC challenges, TxDOT will increase utility interest
and participation in the CTUC approach.

e |n order to obtain the full benefits of the CTUC approach, TxDOT should consider
developing a centralized knowledge base to continuously collect both TxDOT and
utility experts opinions on the CTUC approach. In addition, TXDOT should also
consider implementing a web-based, lessons-learned system to educate and further
enable the sharing of information between the more experienced districts and the
less experienced ones.

7.3 Research Contributions

This research has contributed to the enhancement of CTUC decision making. Firstly,
decision drivers that affect the CTUC decision were identified in this research. A systematic
approach to designing the CTUC decision support model and the knowledge base were
employed in order to develop the CTUC Decision Support Tool. By transforming both TxDOT
and utility experts opinions into the knowledge base, the CTUC Decision Support Tool
facilitates communication and coordination among TxDOT and the utility owners involved.
Additional research contributions are listed as follows:

e Past studies have not thoroughly investigated decision drivers that influence the
CTUC decision. The decision variables identified in this research help complete the
knowledge of CTUC decision making.

¢ By understanding the concerns and opinions of the other party in advance, the
CTUC Decision Support Tool help both the TXDOT and utility owners involved
negotiate with each other in a more efficient and effective way. The agreement
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reflecting the best contracting approach for a given utility adjustment can be
reached so as to shorten overall highway project duration.
e Future researchers can rely on the decision support model developed to devise a

similar decision framework to be applied in contexts in which multiple parties need
to negotiate and numerous decision drivers need to be considered simultaneously,

e.g., City streets expansion projects.
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Appendix A: Questionnaires for Preliminary Research Interviews

1. Has your company participated in any joint bid utility relocation contracts with TxDOT?

IF YES (If NO, Proceed to question #11):
2. How many projects have you performed by joint bid with TxDOT?

3. What benefits do you feel that your company realized from using the combined approach?

4. What challenges did your company face as a result of the joint bidding?

5. Please briefly describe the type of work included in the joint bid, and what type of work was
not included?

6. Who generally initiates the joint bid process (utility or TXDOT), and at what point (% design
complete) are utility companies usually involved?

7. What criteria help you decide if joint bidding is appropriate? In other words, under what
circumstances would you definitely/definitely-not consider joint bidding?

8. What do you view as major process or implementation differences between the conventional
and combined approaches? Please explicitly address funding (Joint bid requirement for
upfront payment), design, and responsibility for inspection.

9. Is shortage of inspectors a limiting factor for your relocation progress? If so, would you be
willing to train TXDOT inspectors and allow them to inspect joint bid relocation work?
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10. When utility facilities are located directly above or below one-another underground, or
overhead (poles), does multi-utility participation in joint bidding become a complication due
to relocation timing? For instance, if several companies are located on a single pole which
requires relocation and the owner company decides to joint bid their relocation with TxDOT,
are the other companies forced to joint bid or face serious complication?

IF NO:
11. Has your utility company been approached by TxDOT to execute a combined contract?

11.1 If yes, why didn’t the contract get executed as joint bid?

12. What is the primary reason(s) that your company has not completed a joint bid project?
What do you see as the major challenge to the joint bid approach?

13. Has the upfront funding requirement for joint bid contracts helped to deter you from entering
such an agreement? If payments could be made incrementally, would you be more likely to
enter a joint bid contract?

14. If inspector shortage is an issue for your company, would you be willing to train TXDOT
inspectors and allow them to inspect the joint bid work?

15. Under what circumstances would you consider joint bidding?

16. At what point (% design complete) does TXDOT generally involve/inform utilities of the
need for relocation?
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Line

Decision

Parameter
Category

Decision Parameter

Pro- CTUC
Anti - CTUC

Importance
(H/M/L) Acc. To

TxDOT Dallas

Explanation/Opinion

Process Change

Needed?

Controlling
Party
(TxDOT,
Sate, Utility,
etc.)

Contract Type

Reimbursable Utility adjustment
Contract.

I

TXU Distribution didn't see any significant benefit. For non-reimbursable
projects, TXU Distribution does not expect any benefit whatsoever from the use
of CTUC. TXU Transmission does not expect any benefit in either contract type.

Non-Reimbursable Utility Adjustment
Contract.

Utility companies want to see concrete financial benefits before committing to
CTUC. In non-reimbursable contracts, it is harder to convince utility companies
of the joint bid benefits.

TxDOT,
Utility

Utility Type

Water

In Dallas, joint-bidding of water and sewer began a long time ago (North Central
Expressway ~ mid 90's), and now other utility companies want to use this
approach. The IH 635 project will be 100% CTUC (let in Oct 2005) for all
utilities. The IH-635 project is the City of Mesquite’s first joint bid utility
adjustment with TxDOT and is 100% reimbursable. TxDOT contracted with an
engineering consultant firm for designing all utilities involved, and the consultant
firm has sub-consultants to design specialized utility adjustments. The City of
Mesquite is responsible for the management and coordination of all utility
design work, and several coordination meetings have been held with TxDOT,
utility companies, and consultants. These meetings are held on a monthly-
basis, and the resulting design progress has been very good. The City of
Mesquite also reports that, under the conventional approach, such great
progress is not feasible. Hence, they highly recommend that future projects use
the CTUC approach.

N/A

Wastewater

In Houston, all W/WW adjustment contracts are CTUC including adjustment

through connection and chlorination, excluding lines >24", lift stations, pumps,
and pressure reducer stations. City of Sugar Land W/WW reports that they joint
bid all adjustment work through the TxDOT contractor.

N/A
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. 0 i .
5 Wastewater Pump Station N H San Antonio Water and Sewer (SAWS) does about 99% joint bid contracts with
TxDOT.
6 Conduit, no wire included N H The IH635 contract required the TXDOT contractor to purchase TXU (electric
utility company)'s equipment and materials, with a few exceptions. TXU
Transmission (Electric power is transmitted at very high voltages) has no CTUC
experience. TXU transmission has its own ROWs for the facilities, e.g., towers.
TXU transmission adjustment projects are usually reimbursable. TXU
7 o Manholes for data, cable, telephone, etc.| v H Distribution has both overhead poles and under_ground Ilne_s in TXxDOT ROWs,
> but TXU does own some easements. If the projects are reimbursable, like the
> IH635 project with the City of Mesquite, TXU would be interested in considering| N N/A
= the CTUC approach. TXU facilities are never adjustd by the TxXDOT contractor
> if the project is non-reimbursable. For the SBC adjustment work in the IH-635
Telephone and Power Poles, no wire J project, the TXDOT road contractor will do all utility adjustment, including
8 included. H conduit, male hole, cable, splice, blocking, etc.
9 Microwave Tower v H
10 Overhead Communications N H In Houston, CenterPoint electric reports that they have not joint bid power line
adjustment, but would be open to some infrastructure adjustment if proof of
1 Overhead Power v H  |financial benefit was available.
12 Transmission Pole v H
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13 Transmission Tower v H  [in SAT, CPS electric has not performed joint bid contracts with TXDOT, but has
with other utility companies in the past. They are interested in executing joint
L bid contracts for overhead and underground distribution infrastructure (poles, N
14 Underground Communications Vi H manholes & conduit; no 'hot' work) only. They do not anticipate joint bidding anyf
element of Transmission in the future.
15 Underground Power R H
16 High Pressure Gas v H In Dallas the IH 635 project is 100% CTUC, including ATMOS Gas facilities.
g In Houston, CenterPoint Gas has never joint bid any adjustment contracts.
2 They are not particularly interested in joint bidding. They perform 100% in- N/A
E‘ house design; schedule flexibility associated with CTUC to accommodate the 6
17 35 Liquid Petroleum Lines v H month consultant acquisition process is not required. Direct cost savings would
need to be proven before CenterPoint Gas would be interested. Too many
safety issues exist. They do joint trench with other utility companies. Y
CenterPoint has 5 prequalified subs for such work.
In SAT, CPS gas joint bid over 50% of their adjustment projects with TxDOT.
They now joint bid very few projects because of a reported 30% higher cost
18 Low Pressure Gas v H versus the conventional approach. For non-reimbursable projects, CPS now
only joint bids with TXDOT when under significant schedule constraints (e.g.
Toyota).
19 Irrigation Pipeline MIE H .
: Abandoned pipes
20 Extend Casing MIE H pip
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serious problem. The TxDOT contractor will perform no hazardous material

° g & | controli
= olol o™ © =y ontrolling
c o > .
S% o =1 == 2 8 g S Party
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Many public utility companies report that the design consultant hiring process
T . . takes 4-6 months; this time is eliminated if joint design can be performed. In the
When joint bidding occurs, it is desirable . - . : e .
. g ) IH635 project, each utility company provided a list of qualified design
to have the option of joint design as well. . . . -
) . consultants. The City of Mesquite nominated a General Design Consultant
TxDOT often hires a design consultant . e L ]
= which is capable of handling the (GDC) to coordinate each specific consultant. Utility companies approved the
g - . . GDC, and the GDC used qualified subs from the lists provided by the utility
o engineering of several utilities to be . o .
L h . companies. TXU Distribution reported that they are happy with underground
21 s adjusted. When a separate design v . . . ; . - Y TxDOT
5 ; - design, but are not satisfied with overhead design. The City of Mesquite
2 consultant must be hired by each utility ) . . . .
g (TXDOT's consultant is sometimes not expects that the GDC firm will provide a comprehensive design because they
a . understand the 'big picture'. In SAT, several utilities (SAWS, CPS, SBC) all
prepared to perform all design), . . S .
- ; S . agreed that if TXDOT plans to continue joint bidding, they need to consider
engineering/coordination costs rise, and g . ) R
) S hiring consultants capable of performing the designs for all utilities involved.
the benefits of CTUC are diminished. ; . . . oo
CTUC does not offer any savings in the design phase unless joint design is
utilized.
When gas lines need to be adjustd CPS gas in SAT identified private gas service lines which require reconnection,
inside of TxDOT ROW, the CTUC and new mains requiring placement outside of TXDOT ROW as major inhibiting
o contract includes only the portions of the factors for CTUC.
o lines which require adjustment within
22 § ROW limits. If the adjustment requires v Y TxDOT
5 further work outside of the ROW, the This inefficient, two-contract adjustment technique sharply diminishes the
8 gas company must execute a separate advantages of joint bidding. This may apply to other utility types as well.
h7 contract. Implications of utility modifications on non-TxDOT ROW?
Q
g
g In Houston, TxDOT often refuses to joint bid with W/WW if material containing
o Utilities with HAZMAT. (e.g. asbestos) asbestos will be included in the adjustment work.
2 If HAZMAT has been previously
[ identified and included in the contract o0 . o . P
c; ! L In SAT, utility companies identified HAZMAT environmental mitigation as a
23 £ documents, contractors will bid v M Y TxDOT
5

accordingly. If unexpected HAZMAT is
found on the site, contractors will
typically request a change order.

removal even though they have an 'evergreen' subcontractor in place. Utility
companies are willing to pay for mitigation efforts, and see this as a potential
process improvement as opposed to the complication of each utility hiring their
own environmental consultant/contractor.
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Some utility companies may exceed annual
budgeted utility adjustment funding level, . )
; . ) When this occurs, the SIB can negotiate loan terms. Houston W/WW, SBC, and "
24 particularly when large corridor projects \/ M B . ) N Utility
P ) CenterPoint reported that this was not usually an issue.
require significant simultaneous
adjustments.
City of Houston W/WW identified this as a major issue when the contract is non-
The total adjustment cost can increase by as reimbursable. They attribute the increase in cost to contractor inexperience and feel
I much as 30% when performed by the that it proves the need for prequalification.
o TxDOT contractor rather than a contractor
8 hired by the utility company. The lowest
5 bi f y ) ) In SAT, all utilities agree that cost increase is a major disincentive for joint bidding. CPS
£ idder for the entire road construction project as identified it as the single greatest factor, confirming the 30% increase. SAWS
E may save TxDOT money at the expense of gas| med | ingle g ) ’ Irming o Incre )
25 5] . . o \ agreed that there was some cost increase, but stated that they experienced less than Y TxDOT
o the utility companies. The following items 30%
< contribute to the 30% cost increase: Front o
§ End Loading, Increased Change Order
g Amount/Frequency, Added Contractual Tier
[@)] ’ ’ o . . . i
< and the addition of Subcontractor The laccountablllty of contractors needs to be que;tloneq here; public entities may
° : continue to use a contractor because of the low bid requirement even when that
= Management Contingency. ; i
T contractor has used change orders to increase costs in the past.
©
Q
g Houston W/WW does this on all of their projects. SBC and CenterPoint said that they
3 would not agree to paying the full amount in advance.
©
<
> In the City of Mesquite, the IH635 project is reimbursable, no such issue exists. In the
= past, for non-reimbursable projects, the City of Mesquite suggested alternative payment
> methods be used, i.e., monthly payment according to progress. This suggested
When non-reimbursable CTUC adjustments approach has not been performed to date.
26 occur, the utility company must make N M v State
funding available for the entire adjustment (TxDOT?)

up front in an escrow account.

In SAT, this was identified as a major issue. Grande communications refuses to pay
this amount upfront due to budget constraints. CPS gas, and SAWS mentioned that
they have paid the 100% escrow amount in the past, but feel that it is poor practice.
Several of the utilities also mentioned that the accounting process as a whole needs to
be tied more closely to the construction process. For example, when scope is reduced,
refunds do not occur until after the entire roadway construction process is complete (> 2
year waiting period).
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utility adjustment to occur following

board. When this occurs, CTUC is their best alternative in order to avoid

= olol o ° 8 S Controlling
c o> Sl e dxm 8 o
%5 = =4 B g 3 58 Party
Line| 2 E T Decision Parameter o Ol 5 ~k Explanation/Opinion 2 '@ (TXDOT,
D= ole] £ 8 & = | Sate, Utility,
Oq O ol B = 2R o)
Tr £ etc.)
=
g % « |The CTUC process can alleviate
‘g’ = g demand for the utility companies to In SAT, SBC and CPS electric mentioned that the joint bidding process
27 | © % 3 |supply adjustment crews because the \ alleviated some resource constraints and allowed them to focus on 'new service’| N Utility
i g @ |work is performed by the TXxDOT projects rather than adjustments.
£ =% |contractor.
-]
Sﬁgﬁfg;:; :Jr:gl?i/rztd é%?g:ﬁr:ﬁif:,ort 1S SAT utilities indicated that they were often required to cover ROW clearing
28 activities to occur on TXDOT ROW, the N costs. Their argument is that because this ROW would nqed to be. 'cl.eared ' v TXDOT
o . anyway, the cost should be shared by TxDOT and all applicable utilities, not just
utility is often required to pay for ROW the first one present
clearing. P '
(o))
£
S . . - .
[ If projects are complex, using CTUC may prevent the utility adjustment from
s delaying the entire project because utilities will be adjustd under the road
T contractor's schedule. The CTUC approach is valuable when utility adjustment
g— is likely to delay the project under the conventional approach. CTUC benefits:
Q Not waiting on utilities.
o . . -
e Using the conventional approach, utility
g adjustment should precede contract Houston W/WW reported that it takes 6 months from the time they are informed TxDOT
29 § letting. The CTUC approach allows the | H of the adjustment need (at 60% design complete) to get a design consultant on N l)jtility '
=)
<

contract letting.

delaying the construction schedule.

SAT utilities also identified the delay associated with hiring a consultant as
problematic. They also suggested that joint design using one consultant who is
capable of performing all types of utility design would be the most efficient way
to capitalize on the advantage of joint bidding.
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Two issues arise regarding specs: Current Specs, and Integration. It is common for
utilities to adopt TxDOT specs, or to provide their own. This solves the problem of
having ensuring that specs are not outdated, but does not ensure proper integration.
3
§ The CTUC approach may introduce Dallas utilities define their own specs. They also include a list of qualified designers,
E complication due to disjointed specs subcontractors, and sometimes even material suppliers. In the IH635 project, TXxDOT
S between TxDOT and utility companies Dallas reported that their specifications showed no major conflicts with individually g
O resulting in misunderstanding. If the CTUC provided utility adjustment specifications. )
30 - ) . \ L c TxDOT
5 approach is to be used, TxDOT will need to <
E update their specs more frequently in order The City of Mesquite and TXU Distribution reported that the CTUC approach requires )
= to accommodate rapidly changing increased communication/coordination efforts in the design phase.
8 adjustment specifications.
t.% The City of Houston W/WW provides their own specs and seems pleased with the
result. The City of Sugar Land W/WW reported that they use specs provided, and often
do not agree with them.
SAT utilities either supply their own specs or did not identify this as a problem.
It diminishes but does not eliminate the advantages. Again, this is only valid for the
projects in which CTUC makes sense, based on complexity and constructability. CTUC
benefits: Improved work sequencing and constructability (criticality of utility facility to be
adjustd in relation to the preferred work sequence). Some benefit can be realized from
TxDOT's contractor controlling the work sequence, even if some companies elect not to
When the CTUC approach is used, it is likely joint bid.
that one or more utilities will elect to proceed
WITHOUT joint bidding. Any delay caused In Dallas/Mesquite/Fort Worth, if TXU Distribution owns the utility pole, they will send
31 by non-CTUC utilities will diminish the v M pre-notifications to all utility companies attached to that pole. It is up to each utility N Utility

Multi-Utility Participation

advantages of the CTUC approach for those
utilities who are "on board", and have money
placed in escrow accounts.

company whether to use the CTUC approach or not. Usually, utility companies will
negotiate with TxDOT, and if they get reimbursement agreements, they will use the
CTUC approach. TXU cannot guarantee that all attached utility facilities will be moved
simultaneously.

In SAT, CPS electric identified this as a challenge when telecom companies are
attached to their distribution poles; if they were to joint bid, the telecom companies
would need to be encouraged to follow suit in order to realize the maximum benefit.
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= -?5 < |CTUC creates some extra coordination
@ >.2 [and paperwork for the DOT by addition
32 §§ _g of management, record keeping, N Dallas reports little difference in DOT work between the two approaches. N N/A
© g g processing of the Contract Item TxDOT will be involved in either way.
g =3 8 Agreement, and managing funding and
& payments.
Houston currently uses an E&C fee rate ranging from 7.5% (contract amount
>$25MM) to 16% (contract <$1MM). They also mentioned that there are
indirect costs associated with some agreements charged at a state average of
6.58%, or 5.12% in the Houston District. Houston traditionally omits the indirect
4 o . cost from AFAs for local governments. c
@ Engineering, Contingency, and %
33 o Mobilization fees are charged at different| \ | V The E&C rate in Dallas is approximately 9%. This fee rate depends on the g TxDOT
& |rates depending on the TxDOT district. overall contract amount. The fee rate is determined by considering the entire 5
w road construction contract, including utility adjustment.
The E&C fees from other districts are currently being collected. San Antonio
TxDOT reports that they "Try to use 2%". This rate is per their advanced
funding agreement.
- With the conventional contracting
e approach, construction contractors will
qé': bid with contingencies built in for delays
g g:srtc())alémggj jitri:t:g'ﬁfi'”t;z(;g;-uc Yes, theoretically, but (according to TxDOT Dallas District) this cannot yet be
34 (3 contingency because the contractor will \ M confirmed. Further investigation needs to be conducted including the collection N Contractor
o . of contingency and management costs from future projects, including IH635.
2! control the adjustment. However, other
= contingencies for issues such as
8 subcontractor management may

increase.
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Controlling
Party
(TxDOT,
Sate, Utility,
etc.)

Line Decision Parameter Explanation/Opinion

Importance
(H/M/L) Acc. To
Needed?

Decision
Process Change

Parameter

Category

Pro- CTUC
Anti - CTUC
TxDOT Dallas

When the adjustment contract is
conventional and non-reimbursable, the
utility companies may choose
adjustment subcontractors without
justifying selection (e.g. low bid or best
value). When the CTUC approach is
used, TXDOT must ensure that their SAT utility companies mentioned that they are able to provide TxDOT with a list
highway contractor receives the legal v H of their prequalified contractors and TxDOT has no problem selecting the low N State
minimum number of bids, and that they bidder from that prequal list.
justify their subcontractor selection.
Complication may arise if, for example,
SBC names the sub that they would like
to perform the adjustment, but a lower
bid is available that does not involve the
SBC specified sub.

35

State Law Limitations

With CTUC, the opportunity exists for
the contractor to optimize the work N If the work sequence is complex, even for a single utility, CTUC might still be
sequence without concern for beneficial.

adjustment delay.

36 N Contractor

Work Sequence
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In SAT, CPS gas reported increased change order quantity and dollar amount
« due to the adjustment contract execution by a more ‘change order minded' large
-é’ general contractor as opposed to the specialty sub typically hired by the utility
= In theory, the use of CTUC can lead to company under the conventional adjustment contracting approach.
37 © reduced change orders and risk of delay | V M ? All
2  land claims. , . L
‘3 The City of Mesquite reported that less litigation can be expected due to the
O positive relationships developed with utility companies resulting from the CTUC
approach. Although CTUC doesn't eliminate all litigation, the majority are
removed.
_5 Adjustment projects within a large
‘g &8 |corridor program may require more
o % simultaneous adjustments than some TXU reported that this has not been an issue in the past. They have a sufficient .
38 @ 3 -~ . . S M . > . N Utility
= » |utilities have available inspectors. For number of inspectors to manage all of their simultaneous projects.
E & |such projects, accelerating schedules
5 with CTUC may be difficult to achieve.
Inspection responsibility is a decision parameter because the benefit of the
CTUC approach is far greater for a utility company when the TxDOT district
= performs the inspection so that company inspection resources can be utilized
g Responsibility for Inspection differs by elsewhere. When the district provides no inspection, the CTUC schedule may
g district. SAT requires utility companies strain utility inspection resources. TxDOT,
39 S : : N H N "
° to perform all inspections. TxDOT Utility
g’-’. Houston self performs some inspection. Dallas only performs alignment inspection.
c

SAT utility companies contradicted TXDOT by reporting that TXxDOT inspectors
do some or all of the inspection.
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In Dallas, TxDOT performs alignment inspection (horizontal and vertical) and
z The type of utility adjustd determines utl|ltletS E)herzc;:]m operatnt:)n |nspgct|on.t_ In tréet.IH635 pl’OjeEt, TXU Eiﬁtrlcb_Llj_tLlJog
g whether TXDOT is qualified to perform reports hé_l b ey expecczj. nt;lotr: 'nS?eC éotr} ( imes mo(;e) ecause the
= the inspection. For example, TXxDOT is approach Is being used, both cost and ime Increased. TxDOT,
40 S : ) . : N[V M N "
° comfortable installing and inspecting Utility
g’-’. SBC conduit and manholes, but does
£ not pull/connect any cable. In SAT, SBC mentioned that TxDOT inspectors do a good job. This allows more
SBC inspectors to focus on non-adjustment projects.
E‘ Usually, the TxDOT contractor provides no warranty period while TXU requires
© its contractor to provide 1-2 years. When the CTUC approach is used, the
g The ownership of the facility should be general contractor has a fiduciary relationship with TXDOT, not with TXU.
59 transferred from the contractor to the Therefore, the utility company cannot expect the same warranty as provided TXDOT
41 & 7 |utility company after construction v under the conventional approach. Y ’
= letion. However, the warran Contractor
£ completion. : ty _ — —
) cannot be transferred. They also mentioned that the utility owner cannot transfer liability to TxDOT, and
Q only the utility owner can legally assume the risk. So they guessed that gas
5 companies are in the same situation because they have more regulations to

follow.
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In the IH635 project, the City of Mesquite reported that CTUC facilitates better
communication and coordination among utility companies. In the construction
phase, each utility company is not dependent on the other because the work
_ o sequence is managed by the general contractor. Subcontractors do the
With CTUC, simplified or better adjustment work as before while the general contractor manages and integrates
coordinated construction including site them. Hence, less communication is required between utility companies and
preparation, traffic control, and their subcontractors in the construction phase. The City of Mesquite reported
combined work activities lead to higher that CTUC requires less staff time during the construction phase. In the
productivity. Further, when utility construction phase, the general contractor does the management/coordination
adjustment involves required lane/road work. Utility companies do only the inspection work. In the conventional TXDOT,
42 closures, TxDOT is more experienced in | H  |approach, different organizations do the work; hence, less efficiency can be N | contractor

Improved Traffic Control Plan and Improved Field Productivity

traffic management than most utility
companies. When multiple utilities
perform their own adjustment, road
closures will occur on several occasions.
The CTUC approach allows one road
closure for all involved utilities.

expected.

Houston and Sugar Land W/WW both identified this as a significant benefit;
inconvenience to the traveling public need only occur once for several utilities
when CTUC is used, as opposed to once for each utility when the conventional
adjustment approach is executed.

SAT utilities cited this as a major benefit in terms of convenience to the utility,
and as a way to avoid any bad PR due to excessive inconvenience to the
traveling public.
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Project Performance Criteria

Research Introduction & Project Confidentiality

The Center for Transportation Research at the University of Texas at Austin (CTR — UT) and the Texas Department
of Transportation (TxDOT) are currently working on a research endeavor to verify the effectiveness of combined
utility relocation/highway construction projects. This approach is referred to as Combined Transportation and
Utility Construction (CTUC). Research on this project (TxDOT No. 0-4997) commenced in the fall of 2004 and is
scheduled to conclude with the presentation of project deliverables to TXDOT in August of 2006. Presently, the
CTR gtaff is in the process of abtaining information from various TxDOT districts and individuals that focuses on
how actual recent applications of CTUC have impacted project performance.

The results of this questionnaire will help evaluate the effectiveness, issues and concerns of projects completed
utilizing CTUC. Moreover, it can provide insight on strategies for recommendation and possible process changes as
well.

All responses to this and any other questionnaire related to this research will be held confidential. Any
personal information collected will solely be used to contact the individual in the case that any further questions
arise and/or to clarify any response(s).

General Information:

o Recent Project (CSI#)

e Individual Interviewed

e |ndividual’s Phone

e Individua’s Email

e Interview Date

Personal Professional Information:

1) Could you give usabrief introduction on your current position with TxDOT:

e Title?

e Yearswith TxDOT?

e How many CTUC (Combined Transportation and Utility Construction) projects have you been
involved in?
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Information About Recent Projects Completed Utilizing CTUC:

The following questions will assess how utility adjustments using the conventional construction method
compared to using the CTUC method. Please select the option that best describes the given circumstance.

1)

2)

3)

4)

5)

6)

After utilities were adjusted, what was the nature of the relationship between TxDOT and the Utilities?
a) CTUC was Much Better than Conventional
b) CTUC was Better than Conventional
¢) CTUC and Conventional were approximately EQUAL
d) CTUC wasWorsethan Conventional
€) CTUC was Much Worse than Conventional
f) Don't know

What was the impact of the CTUC utility adjustment on traffic flow through the project?
a) CTUC was Much Better than Conventional
b) CTUC was Better than Conventional
c¢) CTUC and Conventional were approximately EQUAL
d) CTUC was Worse than Conventional
€) CTUC was Much Worse than Conventional
f) Don't know

With CTUC, what was the quality of coordination among the different utilities?
a) With CTUC coordination was Much Better than Conventional
b) With CTUC coordination was Better than Conventional
¢) With CTUC coordination and Conventional were approximately EQUAL
d) With CTUC coordination was Worse than Conventional
€) With CTUC coordination was Much Worse than Conventional
f) Don’'t know

Did CTUC alow you to move the letting date forward (i.e. occur earlier)?
a) The CTUC letting date was Much Earlier than Conventional
b) The CTUC letting date was Earlier than Conventional
¢) The CTUC and Conventiona letting dates were approximately the SAME
d) The CTUC letting date was Later than Conventional
€) The CTUC letting date was Much L ater than Conventional
f) Don’'t know

With CTUC, what was the frequency of utility-related change orders?
a) With CTUC the frequency of change orders was Substantially L ess than Conventional
b) With CTUC the frequency of change orders was L ess than Conventional
¢) Thefreguency of change orders with CTUC and Conventional were approximately EQUAL
d) With CTUC the frequency of change orders was More than Conventional
€) With CTUC the frequency of change orders was Substantially M ore than Conventional
f) Don't know

With CTUC, to what extent did you reduce the overall project schedule duration?
a) With CTUC the overall duration was Much Shorter than Conventional
b) With CTUC the overall duration was Shorter than Conventional
¢) Theoveral duration with CTUC and Conventional were approximately EQUAL
d) With CTUC the overal duration was Longer than Conventional
€) With CTUC the overall duration was Much Longer than Conventional
f) Don’'t know

126



Appendix C: Questionnaire for Assessment of Completed CTUC Project
Performance Criteria (Cont’d)

7) With CTUC, how did the actual utility adjustment cost compare to the planned cost?
a) With CTUC the utility adjustment cost was Much L ess than Conventional
b) With CTUC the utility adjustment cost was L ess than Conventional
¢) The utility adjustment cost of CTUC and Conventional were approximately EQUAL
d) With CTUC the utility adjustment cost was More than Conventional
€) With CTUC the utility adjustment cost was Much More than Conventional
f) Don't know

8) With CTUC, how satisfied were the utilities with the sub(s) doing the utility adjustment?
a) Generaly with CTUC, the utilities were Very Satisfied compared to Conventional
b) Generally with CTUC, the utilities were Satisfied compared to Conventional
c) Generally CTUC and Conventional were approximately EQUAL
d) Generaly with CTUC, the utilities were Unsatisfied compared to Conventional
€) Generally with CTUC, the utilities were Very Unsatisfied compared to Conventional
f) Don’'t know

9) Inyour opinion, what were the main performance advantages of the CTUC process?

10) Inyour opinion, what were the main performance disadvantages of the CTUC process?

11) In summary, was the CTUC approach good for the project?
a Yes
b) No
c) Don’t know

Please feel free to make any additional comments that you feel could be beneficial to this project or that pertain
to this survey. Thank-you.
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Appendix D: CTUC Decision Drivers Assessment Form

(TxDOT Version)

The purpose of this assessment form is to assist in developing a decision support tool to provide guidance to TXxDOT and utility
decision-makers as to when the Combined Transportation and Utility Construction (CTUC) approach should be applied. In the

assessment process, you will go through the following steps:

# Assess the project circumstance impact on the decision (Pro-CTUC / Neutral / Anti-CTUC).
# Evaluate the relative significant level (High / Medium / Low / No Impact / Don’t Know) on the CTUC decision.
» The box, “Show Stopper,” should be marked only when the circumstance precludes further analysis of the CTUC
option. (In other words, the Conventional approach would definitely be used for the project.)
# Determine whether the project circumstance could be altered by means of any process change so that the circumstance could
become more ""Pro-CTUC", or "Neutral" from "Anti-CTUC".
» If so, identify the potential controlling party/ies (TxDOT / Utility / Others) responsible for the process changes.
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Appendix D: CTUC Decision Drivers Assessment Form (Cont'd)

Section #1 - Information Source

1.1 Name: 1.5 TxDOT District:

[JROW
) [] Design
. : 1.6 Office: .

1.2 Date Completed 6 Office ] Construction
[] Area Office:
[] Other:

1.3 Phone Number: 1.7 Job Title:

1.8 Years of Work Experience

in Utility Adjustments: Years

1.4 Email Address:
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Appendix D: CTUC Decision Drivers Assessment Form (Cont'd)

Section #2 - Project Scope Issues Assessment

(C) CTUC (D) Impact on (E) | (F)Ctrl. Party
Pro/Con Go/No-Go Decision 8
jo))
50
. . (B) Assessment Issue 5 5(§ = ”
(A) Decision Driver . . © S| g £ gl 3|la6lo| 2| 8
(Project Circumstance) 212l &l | 5| 2| &| £ @w Q|l=| s
ol3|2] 2 2 8| 3| E| £|2E|F|> |0
L1z |e| 8 = 2| 5l=8
< 5 a éu.

TRAFEFIC CONDITION £Zi.r:ée;/;/)hen the traffic condition on the project location is HEAVY (e.g. in metropolitan or urban

LANE CLOSURES 2.2'When CTQC requwe§ substantially FEWER lane closures than the Conventional approach
during the project execution

PHYSICAL

INTERFERENCES 2.3 When physical interferences EXIST between 2 or more adjusted utilities on the project

ADJUSTMENT 2.4 When the adjustment can only happen during the CONSTRUCTION PHASE (e.g. permit
TIMING issues or utility adjustment work is contingent upon some level of construction work completion.)

2.5 When the project HAS severe schedule pressures, and CTUC can lead to EARLIER project
completion

SCHEDULE 2.6 When the project HAS severe schedule pressures, and the utility adjustment scope CANNOT
PRESSURES be well defined at approximately 60% PS&E

2.7 When the project DOES NOT HAVE severe schedule pressures
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Appendix D: CTUC Decision Drivers Assessment Form (Cont'd)

(C) CTUC (D) Impact on (E) | (F)Ctrl. Party
Pro/Con Go/No-Go Decision 8
jo2]
50
. . (B) Assessment Issue 5 5(§ = ”
(A) Decision Driver . . S S| =2 £ gl 3|la6lo| 2| 8
(Project Circumstance) Slz|2| & 2| B 5| & &éz|3 |5 |2
ol3|2] 2 2| 8| 3| E| £|2E|F|> |0
L1z |e| 8 = 2| 5l=8
< 5 [a] é'—'—

2.8 When the utility CAN provide a set of plans that meets the requirements of the project and the
TxDOT accommodation rules

ACCEPTABLE
PLANS
2.9 When the utility CANNOT provide a set of plans that meets the requirements of the project
and the TxDOT accommodation rules
2.10 When the utility CAN provide a set of specifications that is acceptable to TxDOT in terms of
assignment of responsibility, liability, and risk
ACCEPTABLE

SPECIFICATIONS

2.11 When the utility CANNOT provide a set of specifications that is acceptable to TxDOT in
terms of assignment of responsibility, liability, and risk
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Appendix D: CTUC Decision Drivers Assessment Form (Cont'd)

For the following project circumstance, assume that some utility companies in the project share the same underground physical facilities (e.g. utility
vaults, trenches at different depths, multi-duct conduits, or utility corridors).

(C) CTUC (D) Impact on (E) | (F)Ctrl. Party
Pro/Con Go/No-Go Decision 8
55
(A) Decision Driver (B)Asses.smentlssue o ol & gl 3 261522
(Project Circumstance) Sl (2| & 2| B 5| & 282|852
clg|o| ol 2 g| 3| | X|2E|=|5|5
S = ‘E 2 T s -l S = =
(o] S|z &8
T <| & Z[ alzv
o
SHARED
UNDERGROUND [2.12 When CTUC increases utility adjustment coordination and provides benefits from all
PHYSICAL involved utilities' perspectives
FACILITIES

For the following project circumstances (2.13-2.16), assume that some utility companies in the project share the same poles.

(C) CTUC (D) Impact on (E) | (F)Ctrl. Party
Pro/Con Go/No-Go Decision 8
{o))
50
. . (B) Assessment Issue o 5(§ = ”
(A) Decision Driver . . © S| g £ gl 3|la6lo|2| 8
(Project Circumstance) 212l &l | 5| 2| &| £ @w Ql|l=| <
ol3|2] 2 2 8| 3| E| £|2E|F|> |0
L1z |e| 8 = 2| 5l=8
< 5 [a] é'—'—

2.13 When the utility company that OWNS the pole IS willing to join CTUC

2.14 When the pole owner IS NOT willing to join CTUC, but the others ARE
SHARED POLES

2.15 When the pole owner IS willing to join CTUC but the pole tenants ARE NOT

2.16 When the pole tenant utilities ARE NOT willing to comply with the CTUC schedule
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Appendix D: CTUC Decision Drivers Assessment Form (Cont'd)

Section #3 - 100% REIMBURSABLE Project Issues Assessment

100% REIMBURSABLE

(A) Decision Driver

(B) Assessment Issue
(Project Circumstance)

(C) CTUC (D) Impact on (E) | (F)Ctrl. Party
Pro/Con Go/No-Go Decision 8
D .
: g9
o] O
(@) Q S — = 6 = > 0
>lz|2| &l & 5| 2| B E[¢:]|8|5|2
Q § Q o 19 5 S E = E-E =1 )
£1Z|E g = 2| 5|= 8
<l & alz+
M o

ELIGIBILITY
(100% Reimbursable)

3.1 When the eligibility ratio of the reimbursable project IS 100% or NEARLY 100%

COST COMPARISON
(100% Reimbursable)

3.2 When CTUC adjustment costs are more than 15% CHEAPER than the Conventional
approach for the project

3.3 When CTUC adjustment costs are 5%-15% CHEAPER than the Conventional approach for
the project

3.4 When CTUC adjustment costs are 5%-15% MORE EXPENSIVE than the Conventional
approach for the project

3.5 When CTUC adjustment costs are more than 15% MORE EXPENSIVE than the Conventional
approach for the project

FRONT-END
LOADING
(100% Reimbursable)

3.6 When increased utility adjustment costs occur due to the TxDOT contractor's FRONT-END
LOADING with CTUC

CHANGE ORDERS
(100% Reimbursable)

3.7 When increased contractor CHANGE ORDER frequency and costs occur due to CTUC

ADDED
CONTRACTUAL TIER
(100% Reimbursable)

3.8 When increased costs due to the ADDED CONTRACTUAL TIER of subcontractors result
from CTUC

UTILITY DELAY
COSTS
(100% Reimbursable)

3.9 When possible UTILITY DELAY COSTS could be reduced due to the adjustment schedule
controlled by the CTUC contractor
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Appendix D: CTUC Decision Drivers Assessment Form (Cont'd)

Section #4 - NON-REIMBURSABLE Project Issues Assessment

NON-REIMBURSABLE

(A) Decision Driver

(B) Assessment Issue
(Project Circumstance)

(E)

(F) Ctrl. Party

(C) CTUC (D) Impact on
Pro/Con Go/No-Go Decision

T
-} =) o} € gl @
AR EEEEE R
ol=z|e| & T| 2| 7| 2| &
T <| & Z|l o

Could Process Changes

Facilitate CTUC?

TxDOT

Utility

Others

UTILITY FUNDING
(Non-Reimbursable)

4.1 When the utility DOES NOT WANT to pay for adjustments in advance

4.2 When the utility is NOT ABLE to make 100% of the funding available in escrow before
construction, and CANNOT QUALIFY for State Infrastructure Bank funding for the project

COST COMPARISON
(Non-Reimbursable)

4.3 When CTUC adjustment costs are more than 15% CHEAPER than the Conventional
approach for the project

4.4 When CTUC adjustment costs are 5%-15% CHEAPER than the Conventional approach for
the project

4.5 When CTUC adjustment costs are 5%-15% MORE EXPENSIVE than the Conventional
approach for the project

4.6 When CTUC adjustment costs are more than 15% MORE EXPENSIVE than the Conventional
approach for the project

FRONT-END
LOADING
(Non-Reimbursable)

4.7 When increased utility adjustment costs occur due to the TXDOT contractor's FRONT-END
LOADING with CTUC

CHANGE ORDERS
(Non-Reimbursable)

4.8 When increased contractor CHANGE ORDER frequency and costs occur due to CTUC
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Appendix D: CTUC Decision Drivers Assessment Form (Cont'd)

Section #4 - NON-REIMBURSABLE Project Issues Assessment (continued) NON-REIMBURSABLE
(C) CTUC (D) Impact on (E) | (F)Ctrl. Party
Pro/Con Go/No-Go Decision 8
§5
. . (B) Assessment Issue o ol & | =12l ol w
(A) Decision Driver (Project Circumstance) 2| 2l | 5 | 8 2|8e|3|£]|E
c|3|e] |l 2 §| 8| | $|2E|x|35|F
slz|=z]| &l T| s| 7| 2| 5|37
fon < o Z ol
<| & [a) I
O

ADDED
CONTRACTUAL TIER
(Non-Reimbursable)

4.9 When increased costs due to the ADDED CONTRACTUAL TIER of subcontractors result
from CTUC

UTILITY DELAY
COSTS
(Non-Reimbursable)

4.10 When possible UTILITY DELAY COSTS could be reduced due to the adjustment schedule
controlled by the CTUC contractor

E&C FEES 4.11 When increased INDIRECT COSTS to utilities from TxDOT charges for Engineering and
(Non-Reimbursable) |Contingency fees result from CTUC
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Appendix D: CTUC Decision Drivers Assessment Form (Cont'd)

Section #5 - Utility Scope Issues Assessment

(C) CTUC (D) Impact on (E) | (F)Ctrl. Party
Pro/Con Go/No-Go Decision 8
jo2]
50
. . (B) Assessment Issue 5 G2l - ”
(A) Decision Driver . . © S| g £ gl 3|la6lo| 2| 8
(Project Circumstance) 212l &l | 5| 2| &| £ @w Ql|l=| <
ol3|2] 2 2 8| 3| E| £|2E|F|> |0
L1z |e| 8 = 2| 5l=8
< 5 a éu.

BEYOND TxDOT [5.1 When the utility adjustment work includes extensions BEYOND the TXDOT ROW or outside
ROW the construction project limits

TRAFFIC CONTROL 5.2_When the CTUC' contractor is significantly more EFFECTIVE at controlling traffic for the
project (vs. Conventional)

5.3 When the CTUC approach has better safety control (e.g. better use of barricades, traffic
control, etc.)

SAFETY

5.4 When the CONVENTIONAL approach has better safety control

CLEARING & 5.5 When the utility-adjustment-related site clearing and grubbing is SUBSTANTIAL on the
GRUBBING project

5.6 When HAZMAT-related work (e.g. asbestos, leaking underground storage tanks,
HAZMAT contaminated soils, contaminated groundwater, or unknown substances) ONLY applies to the
utility adjustment work

5.7 When the utility is willing to ADOPT TxDOT design specifications for the project
DESIGN
SPECIFICATION

5.8 When a new COMPOSITE set of specifications (comprised of the utility and TxDOT
provisions) is heeded for the project

UTILITY CREW 5.9 When only the UTILITY company's crew can perform the utility adjustment

UTILITY CREW
AVAILABILITY for [5.10 When the utility crews are FREED UP for other projects as a result of CTUC
OTHER PROJECTS
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Appendix D: CTUC Decision Drivers Assessment Form (Cont'd)

(C) CTUC (D) Impact on (E) | (F)Ctrl. Party
Pro/Con Go/No-Go Decision 8
D .
5.11 When the TxDOT contractor IS NOT generally capable of performing the utility adjustment work . g %
but IS WILLING to HIRE a subcontractor from a list of pre-qualified contractors provided by the utility, | S = S| g € g § @ § 6lz|8
assess the following utility types: 5150 & & g| 8 £l g 2 518
gl=zle| &8 T| 2| 7| 2| &lz3
<| & [a) =R
O
(1) WATER
(2) WASTEWATER

(3) WASTEWATER PUMP STATION

(4) WATER WELL

(5) OVERHEAD COMMUNICATION

(6) UNDERGROUND COMMUNICATION

(7) MICROWAVE TOWER

(8) OVERHEAD DISTRIBUTION POWER LINE

(9) UNDERGROUND DISTRIBUTION POWER LINE

(10) TRANSMISSION POLE

(11) UNDERGROUND TRANSMISSION POWER LINE

(12) TRANSMISSION TOWER

(13) HIGH PRESSURE GAS LINE

(14) LOW PRESSURE GAS LINE

(15) LIQUID PETROLEUM LINE

(16) IRRIGATION PIPELINE

(17) IRRIGATION CANAL
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Appendix D: CTUC Decision Drivers Assessment Form (Cont'd)

(C) CTUC (D) Impact on (E) | (F)Ctrl. Party
Pro/Con Go/No-Go Decision 8
jo2]
50
. . (B) Assessment Issue ol & :|o2] = ”
(A) Decision Driver . . o S| 2 £ gl 8laolo|Z&]| &
(Project Circumstance) Slz|2]| & 2| E| o| 8| Elé2|3|£|2
cl3lo]| a3l 2 5| 8] E| £|188|x|35|B
é = ‘= = T s - B = i.:
x c 3 2| gl= L§§
< 5 [a] é

5.12 When the utility adjustment includes an extensive amount of utility facility upgrades in
UTILITY UPGRADES relation to the transportation work

ENVIRONMENTAL [5.13 When the utility adjustment work includes a detrimental change to the project’s
CLEARANCE environmental clearance

Comments:

Thank you for your participation!
This assessment was conducted by the UT/CTR 0-4997 team.
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execution?

Don't know yet

Don't know yet.

Appendix E: Descriptions and Attributes of CTUC Decision Drivers
P O = @
5 z 5 "2 |8 BB, |§
g 5 8 s 58| 0% |Esa|Ee | BE | ¢
c 7 < c a0 98 | x5 532 %% S |88
: z 5 e RIS IR VAR
? © 5 5§ “Elgglg~<|1s | 4o ¢
o o] [a) 8‘ T 8‘ 8’ o~ '2
2
Trafficis heavy Y es, the traffic condition at the project location ISHEAVY. 21 %‘
a
c
S Do you expect HEAVY o)
2 traffic conditions at the E
3 project location (e.g. in Traffic is not heavy No, the traffic condition at the project location ISNOT HEAVY. *g 21 21 21
2 metropolitan or urban 5
® areas)? T
|_
Don't know yet Don't know yet.
]
2
. Yes, CTUC WILL require substantially FEWER lane closures than the g
Fewerin CTUC Conventional approach during the project execution. 22 g
Q
o
@ Will CTUC reguire
5 substantially FEWER lane _g
. . M
8 closures_than the Not fewer in CTUC No, CTQC WILL NOT require substa_ntlally FEWER |ane closures than the = 29 29 29
P Conventional approach Conventional approach during the project execution. Ei
§ during the project &
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Appendix E: Descriptions and Attributes of CTUC Decision Drivers (Cont'd)

P O & @
5 = _ 0 =84 : £e | . .| 8
2 5 3 = 58| Cs|Esa| Ec | BE| B,
# S s < 52 o8 | =% =0 2| =< S 1ol
S o c = O o= = 8 X ® 8 > m w =
i S &5 El S |len | 22 5| gf
> =4 g_ O 3 = B ﬁ ? o< g E 32e] dé
© a o T |& O« =
¢
- Phys. interferences exist Yes, phystcal interferences EXIST between 2 or more adjusted utilities on 23 8
the project. g
a)
8
@ . T
[} Do physical interferences 3
8 g EXIST between 2 or more No phvs. interferences No, physical interferences DO NOT EXIST between 2 or more adjusted < 23 23 23
= adjusted utilities on the phy utilities on the project. g ' : '
S project? &
— )
T
9 Don't know yet Don't know yet.
g
10 Orly during construction Y es, the adjustment can be performed ONLY DURING the construction 24 =3
o phase. g
E Can the adjustment be a
— = performed ONLY during th
I CONSTRUCTION PHASE g
- e o
11 % (e.g. permit ISSUES of utlity Prior to construction No, the adjustment can be performed PRIOR to the construction phase. > 24 24 24
=1 adjustment work is £
3; contingent upon some level 5
— 2 of construction work
S completion)?
12 Don't know yet Don't know yet.
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Appendix E: Descriptions and Attributes of CTUC Decision Drivers (Cont'd)

P O & @
5 = o =4 § § gl ey |8
ko) = .2 — — R
< 5 >, S5 53| Q7 |E52| L® 5% 3
# 5 B Pt = 2B | wg |EQ 3| ®< 21 as
S c = O o= c C X ® S < m w— =
g 3 5 g3 8|62 |6FE[ &z 58|55
o 5 °8 Sliglivc|is| <]t
a o T |& O« =
8
13 Severe schedule Y es, the project HA'S severe schedule pressures, and CTUC can lead to 25 T
pressures EARLIER project completion. ’ g
z
¢
1 I11-def .adj .scope at Y es, the project HAS severe schedule pressures, and the utility adjustment 26 g
60%PS& E scope CANNOT be well defined at approximately 60% PS&E. ’ g
a)
— 8
i E
& Does the project HAVE Ordinary sched. . <
15 % severe schedule pressures? | pressures Y es, the project HAS schedule pressures, BUT not severely. § 25 25 25
o
8 &
1 @
3]
=
16 No sched. pressures No, the project DOES NOT HAVE schedule pressures. 27 %‘
a
17 Don't know yet Don't know yet.
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Appendix E: Descriptions and Attributes of CTUC Decision Drivers (Cont'd)

— O & @ c
5 3 LB JIEEE L ||
< 5 e S5 58197 |56 $8| 25| 8
# 5 B Pt = 2T | =% Eo > < 21 as
7 = 5 588 8= S« |62 5> 4 55
T S S 9 BE|S3 |shg| g2 > 13
3 5 °8 S| Eg g~ g5 <o &
a o T |& O« =
8
18 Utility plans are Y es, the utility CAN provide a set of plans that meet the requirements of the| 28 T
acceptable project and the TxDOT accommaodation rules. ’ g
: v £
— T . i &
> Can the utility provide a set - 3
= P L2
35 of plnansthat mest the . Utility plans are No, the utility CANNOT provide aset of plans that meet therequirementsol T ol
19 > requirements of the project - - 3 3.18 3.18 29 =
3 and the TXDOT unacceptable the project and the TXDOT accommodation rules. 3 §
| = accommodation rules? E‘ *
g =
20 Don't know yet Don't know yet.
8
” Utility specs are Yes, the utility CAN provide a set of specifications that are acceptable to 210 T
acceptable TxDOT in terms of assignment of responsibility, liability, and risk. ' g
>
g T z
- & Can the utility provide a set o
2 of specifications that are = 3
2 35 acceptable to TXxDOT in Utility specs are No, the utility CANNOT provide a set of specifications that are acceptable o) 319 319 211 T
@ terms of assignment of unacceptable to TXDOT in terms of assignment of responsibility, liability, and risk. E ' ' ' 8
3 responsibility, liability, and = £
{8 ke =
o
<
23 Don't know yet Don't know yet.
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Appendix E: Descriptions and Attributes of CTUC Decision Drivers (Cont'd)

P O = @
5 o 5 >3 (& 88 .. |3
< 5 3 s 58 |Cg|EsalC8 | BE | B
° < pga) o5 T < |5 O » % S ] o
# 5 Z; = S c a2 B |22 < = o>
= S S = O o =2 c 5 |sx®| § > B 5 5
g o] S 8 o 8 | S srgl ez £ =&
5 5 o SlEg|Enc| s (<o) g
a o T |& (0N =
kS
2 CTUC benefits al Yes, CTUC WILL increase utility adjustment coordination and provide 212 T
parties benefitsto al involved utilities. ' g
T
— If some utilitiesin the
project share the same
- . . - ) _— .
2 underground physical . . No, CTUC WILL NOT increase utility adjustment coordination and provide|
Bl 3 lrailities (eg. utility vaults, |CTOCWoNtbenefital o titsto all involved utilities.
= trenches at different depths, =
— 2 mul ti-duct conduits, or 3 39
% utility corridors), will CTUC »
increase utility adjustment . .
26 % coordination ;/n d :) rovide Not applicable Not applicable.
benefitsto all involved
— utilities?
27 Don't know yet Don't know yet.

145




Appendix E: Descriptions and Attributes of CTUC Decision Drivers (Cont'd)

O — n
5 z g 288 [EE| . |8
2 5 8 L= 58| Cg|EselEe| BE| 8,
# 5 ki < = 2B | wg |EQ 3| ®< 2|1 asz
S c = O o= c C X ® S < m w— =
g 3 8 g3 gz 8- (82| 82| 88|55
o & °8 Sliglivc|is| <]t
a o T |& O« =
3
28 All want touse CTUC  |Both the pole owner and tenant utilities are willing to join CTUC. 213 %
5
] 3
29 Pole owner: no CTUC |The pole owner IS NOT willing to join CTUC, but the others ARE. 214 %
7
] 3
30 B If some utilitiesin the Pole tenants: no CTUC |The pole owner ISwilling to join CTUC but the pole tenants ARE NOT. 215 %
IS i B ES
project share the same poles, ‘5 I
— 3 ; 3 311 311
g what is the tendency of & 3
31 7 using the CTUC approach? Tenant schedules conflicfAll utilities ARE NOT willing to comply with the CTUC schedule. 2.16 %
S
32 Not applicable Not applicable.
33 Don't know yet Don't know yet.
]
=
Adj. are 100% - . " i
34 rémbursable Yes, the eligibility ratio of the adjustment IS 100% or NEARLY 100%. 31 g
a)
I - 2
= Isthedligibility ratioof the |, . B
35 =y adjustment 100% or - rJn bursable No, the eligibility ratio of the adjustment ISNOT 100% or NEARLY 100%., 3 4.0 4.0 4.1
i NEARLY 100%? =
4 T
E 14
36 Don't know yet Don't know yet.
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Appendix E: Descriptions and Attributes of CTUC Decision Drivers (Cont'd)

CTUC > 15% expensive

the Conventional approach for the project.

Don't know yet

Don't know yet.

5 = ) >3 |2 13 | . 3
- 5 3 &% 58| Cg|Esa| S| BE| 8,
§ g < 5 s 25 | w5 |=82 =2 |58 |88
i 3 5 = 8|57 |EFE| 52| BE |55
5 7 5 5§ Elq9le~<|gs| 45 4
a o T |& O« =
]
=
CTUC adjustment costs will be more than 15% CHEAPER than the T
0, 8
CTUC > 15% cheaper Conventional approach for the project. 32 g
Q
O
(3]
=
CTUC 5-15% cheaper CTUC adjustment cqsxs will be 5%-15% CHEAPER than the Conventional 33 5
approach for the project. £
Q
O
§ CTUC isthe same as CTUC adjustment costs will be approximately the same as the Conventional
5 If the adjustment is Conv. approach for the project. o
g— reimbursable, how will the '@
S utility's cost of adjustment 3 45
B be affected (CTUC vs. £ g
O Conventional)? . |CTUC adjustment costs will be 5%-15% MORE EXPENSIVE than the 84 g
(2 CTUC 5-15% expensive . . 34 8
= Conventional approach for the project. £
Q
O
CTUC adjustment costs will be more than 15% MORE EXPENSIVE than 35
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Appendix E: Descriptions and Attributes of CTUC Decision Drivers (Cont'd)

) = SEN @ c
5 z L Bl |28 .. |2
< & ) S5 5o | L3 =07 =€ o - 85
# 5 s < = 23 | wg |EQ 2 ®< 210z
5 g = S8 g5z | 52 |e2FfE sz 48|05
g © 5 o3 AE | 2 Bo<<| §= 31 2
> =3 3 723 |8 i S| < 2
o o] [a) 8‘ T 8‘ 8’ o~ =
8
43 Increased costs with Y es, increased utility adjustment costs WILL likely occur due to the TXDOT]| 36 T
. . CTUC contractor's FRONT-END LOADING with CTUC. ’ g
o If the adjustment is S
L £ reimbursable with CTUC, *
3 will increased utility @
= adjustment costs likely occur] . . - ) . ﬁ
w §2) due to the TXDOT Noincreased costsw/  |No, increased utility adjustment costs WILL NOT likely occur due to the 5 41 a1
(I} 1 _ - o . .
= contractor's FRONT-END CTuC TxDOT contractor's FRONT-END LOADING with CTUC. %
L T LOADING o
x (UNBALANCED
BIDDING)?
45 Don't know yet Don't know yet.
8
% Increased costs with Yes, increased contractor CHANGE ORDER frequencies and markups 37 T
o CTuUC WILL likely occur with CTUC. ' g
E T
— g If the adjustment is ©
- reimbursable with CTUC, a
47 = will there be increased Noincreased costsw/  |No, increased contractor CHANGE ORDER frequencies and markups 5 42 4.2
% contractor CHANGE CTuC WILL NOT likely occur with CTUC. € ' '
g ORDER frequencies or 2
— 5 markups?
3
48 Don't know yet Don't know yet.
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Appendix E: Descriptions and Attributes of CTUC Decision Drivers (Cont'd)

—_ O % w
I = o 27 4 13 | . 3
2 5 8 = 58| Cg|Esa| S| BE| 8,
#| 5 g < 5 s 25 | w5 |=82 =2 |58 |88
i 3 : 53 S |c2|6cE|l 2| 68| 55
g S & S§ Slgd g~ g5 | <o 8
o o] [a) 8‘ T 8‘ 8’ N =
8
49 Increased costs with Y es, increased costs due to the ADDED CONTRACTUAL TIER of 38 T
CTUC subcontractors WILL result from CTUC. ’ g
. z
— = If the adjustment is o
E reimbursable with CTUC, %
50 S will increased costsresult  [No increased costsw/  [No, increased costs due to the ADDED CONTRACTUAL TIER of 5 43
3 from the ADDED CTuC subcontractors WILL NOT result from CTUC. € )
s CONTRACTUAL TIER of 2
— g:? subcontractors?
51 Don't know yet Don't know yet.
8
52 Reduced costs with Yes, possible UTILITY DELAY COSTS could be reduced due to the 39 T
CTUC adjustment schedule controlled by the CTUC contractor. ’ g
>
L ﬁ If the adjustment is -
% reimbursable, will possible L)
° UTILITY DELAY COSTS No reduced costs w/ No, possible UTILITY DELAY COSTS could NOT be reduced due to the @
53 al be reduced due to the . 3 4.4 4.3
> . CTucC adjustment schedule controlled by the CTUC contractor. c
b= adjustment schedule T
L 35 controlled by the CTUC 14
i3 contractor?
54 Don't know yet Don't know yet.
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Appendix E: Descriptions and Attributes of CTUC Decision Drivers (Cont'd)

—_ O % w
5 = _ 0 =84 : £e | . .| 8
2 5 3 = 58| Cs|Esa| Ec | BE| B,
" i < 5 28 | x5 |xgf|lx<|pg|cs
g 3 : 53 se |57 [8FE Bz HE |55
s 7 5 ©g “Elgglg~<|1s | 4o ¢
] >
(o4 e 8‘ T |& O« =
8
5]
55 Cannot pay in advance |No, the utility ISNOT able or willing to pay for adjustments in advance. 41 E
=
o o .
| ¢ . . )
5 If the adjustment is non- Y
< reimbursable, can the utility 3
56 2 S . Can pay in advance Yes, the utility 1S able and willing to pay for adjustments in advance. £ 52 52 52
= pay for adjustmentsin 2
2 advance? s
4 S
I z 2
57 Don't know yet Don't know yet.
ks
- . =
58 Not qualify for SIB ;\(l)(:,tLZe l;glgé/t CANNOT QUALIFY for State Infrastructure Bank funding 42 %
If the adjustment is non- project. S
| reimbursable and if the o *
utility isNOT ABLE to 3
o make 100% of the funding . ' =]
o
59 E:l available in escrow before | Qualify for SIB Yes, thg utility CAN QUALIFY for State Infrastructure Bank funding for = 53 53 53
> . . the project. T
£ construction, can it 12
L QUALIFY for State 5
Infrastructure Bank z
funding?
60 Don't know yet Don't know yet.
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Appendix E: Descriptions and Attributes of CTUC Decision Drivers (Cont'd)

CTUC >15% expensive

the Conventional approach for the project.

Don't know yet

Don't know yet.

5 = ) >3 |2 13 | . 3
g 5 8 A= 58| 0% |Esa|Ee | BE | ¢
= < a) o5 c | % | ¥ £ S o}
< g < s 2 8L #* g Q> < o=
= c 25 o= c s xX®| S > B = E
i 3 S i gE| s3 |er el &2 S |1 ¢co
5 7 5 5§ Elq9le~<|gs| 45 4
a o T |& O« =
]
=
CTUC adjustment costs will be more than 15% CHEAPER than the T
0, 8
CTUC > 15% cheaper Conventional approach for the project. 43 g
S
(3]
=
CTUC 5-15% cheaper CTUC adjustment cqsxs will be 5%-15% CHEAPER than the Conventional 44 5
approach for the project. £
S
§ CTUC isthe same as CTUC adjustment costs will be approximately the same as the Conventional| o
'§_ If the adjustment is non- Conv. approach for the project. ﬁ
g reimbursable, how will the _§
o utility's cost of adjustment _% 59
g be affected (CTUC vs. 4 g
= C tional)? . ' [ %-159 5 g
& onventional) CTUC 5-15% expensive CTUC a_dj ustment costs will be 5/_o 15% MORE EXPENSIVE than the § 45 g
Z Conventional approach for the project. £
S
CTUC adjustment costs will be more than 15% MORE EXPENSIVE than 16
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Appendix E: Descriptions and Attributes of CTUC Decision Drivers (Cont'd)

—_ O % w
5 z : "e (8 B2 .. |3
- 5 3 &% 58| Cg|Esa| S| BE| 8,
c 7 < - 2o | x5 |=a 2| =< 21 o3
# k=l § c S5 == cI|lsx®| 5% i bz
g o] S 8 o 8 | S srgl ez £ =&
5 5 °g Tl EgE|EnT| 5| <o &
a o T |& O« =
8
67 Increased costs with Y es, increased utility adjustment costs WILL likely occur due to the TXDOT]| 47 T
. . CTUC contractor's FRONT-END LOADING with CTUC. ’ g
o If the adjustment is non- B
] % reimbursable with CTUC, )
3 will increased utility 3
68 E Zﬂ;;r?sg t.l_f(%sg.lrl kely occunNO increased costsw/  |No, increased utility adjustment costs WILL NOT likely occur due to the é 54 54 54
§ contractor's FRONT-END CTUC TxDOT contractor's FRONT-END LOADING with CTUC. 'gg
L L LOADING 5
x (UNBALANCED z
= BIDDING)?
69 Don't know yet Don't know yet.
8
0 Increased costs with Yes, increased contractor CHANGE ORDER frequencies and markups 48 T
o CTuUC WILL likely occur with CTUC. i g
> >
= T
— g If the adjustment is non- %
_g reimbursable with CTUC, 2
7 § will there be increased Noincreased costsw/  |No, increased contractor CHANGE ORDER frequencies and markups -g 55 55 55
S contractor CHANGE CTUC WILL NOT likely occur with CTUC. 2 ' ' '
E ORDER frequencies or p
— 9 markups? S
4
£
72 Don't know yet Don't know yet.
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Appendix E: Descriptions and Attributes of CTUC Decision Drivers (Cont'd)

5 = = § LI:—)) ﬁ % % .é) e # 'é
g : 3 &5 58|05 (253 CE|EE |8
B i : 5 ¢ 23 < |i96 x| 0g |58
S ) s =5 | s |SF<S| 82 54
g & 5 S 3 Elgg|i~<|1s| 4| ¢
o O a 3E |6 52 =
8
73 Increased costs with Y es, increased costs due to the ADDED CONTRACTUAL TIER of 49 E
CTUC subcontractors WILL result from CTUC. ’ S
o T
— = If the adjustment is non- £
‘g reimbursable with CTUC, é
” O will increased costsresult  [No increased costsw/  |No, increased costs due to the ADDED CONTRACTUAL TIER of g 56 56
@ from the ADDED CTuC subcontractors WILL NOT result from CTUC. 2 ' '
'f,’: CONTRACTUAL TIER of <
- ﬁz? subcontractors? S
75 Don't know yet Don't know yet.
8
76 Reduced costs with Yes, possible UTILITY DELAY COSTS could be reduced due to the 410 E
" CTUC adjustment schedule controlled by the CTUC contractor. ' §
L g If the adjustment is non- [ *
> reimbursable, will possible *@
77 g LJ ;— rl ;L;Dditﬁo\(té OSTS No reduced costs w/ No, possible UTILITY DELAY COSTS could NOT be reduced due to the -é 57 57
2 . CTUC adjustment schedule controlled by the CTUC contractor. D ' '
= adjustment schedule 14
=3 controlled by the CTUC 5
] 32:, contractor? z
78 Don't know yet Don't know yet.
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Appendix E: Descriptions and Attributes of CTUC Decision Drivers (Cont'd)

— O = @
5 o 5 > 7 | & 28| _ 5
- 5 3 &% 58| Cg|Esa| S| BE| 8,
#| 5 g < 5 s 25 | w5 |=82 =2 |58 |88
g 3 : 53 se |57 [8FE Bz HE |55
s 7 5 ©g “Elgglg~<|1s | 4o ¢
] >
o @] 8: o (eF (o Nl ~
8
79 Increased costs with Yes, increased INDIRECT COSTS to utilities from TxDOT charges for 411 T
CTUC Engineering and Contingency fees WILL result from CTUC. ) g
>
L 2 If the adjustment is non- [ *
S reimbursable, will increased 3
8 INI.DI.RECT COSTSto Noincreased costsw/  |No, increased INDIRECT COSTS to utilities from TXxDOT charges for 3
80 = utilities from TxDOT S . £ 5.8 5.8
= . ) CTUC Engineering and Contingency fees WILL NOT result from CTUC. T
= charges for Engineering and 14
L ﬂzf Contingency fees result from 5
<= cTuC? <
81 Don't know yet Don't know yet.
g
. Y es, the utility adjustment work includes extensions BEY OND the TXDOT g
82 Work is beyond ROW ROW or outside the construction project limits. 51 ﬁ
= a
L >
o Does the utility adjustment g
S work include extensions - ) . .
s3] & |BEYONDtheTXDOT  |Workiswitinrow |\ O heutility adjustment work DOESNOT includeextensionsBEYOND | 7| 54 | 315 | 312
. the TXDOT ROW or outside the construction project limits. £
% ROW or outside the =
] = construction project limits? -
E
84 Don't know yet Don't know yet.
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Appendix E: Descriptions and Attributes of CTUC Decision Drivers (Cont'd)

—_ O % w
E z B "2 |8 BB, |8
N 5 3 L= 58| Se|Esa|Ex | EBE | B
#| 5 g < 5 ¢ 2p | ws[¥82[ x5 | 58|88
7 | 5 29 8| 8- |8FE| &2 |55
s 7 5 5§ Elq9le~<|gs| 45 4
(o4 e 8‘ T |& O« =
]
2
85 Better control with Y es, the CTUC contractor WILL be significantly more EFFECTIVE at 52 g
CTUC controlling traffic for the project (vs. Conventional). ’ g
Will the CTUC contractor 3
— 5 (who will do both utility
= adjustment and highway -g
86 8 construction) be No better control w/ No, the CTUC contractor WILL NOT be significantly more EFFECTIVE at| < 316 316
2 significantly more CTUC controlling traffic for the project (vs. Conventional). E‘ ’ '
® EFFECTIVE at controlling 5
— = traffic for the project (vs.
Conventiona)?
87 Don't know yet Don't know yet.
[«3]
=
B
88 E{e_tltjeésﬁety ctrl. w/ Y es, the CTUC approach will have better safety control. 53 g
8
| ]
=
®
89 5 Ef,:g safety ctrl. w/ No, the Conventional approach will have better safety control. 54 g
£ Will the CTUC approach : g £
L 8 have better safety control ;l 317 317 ©
e (e.g. better use of barricades, £ ’ '
traffi trol, etc.)? . 3
3 raffic control, etc.) CTUC isthe same as >
90 No, they are about the same.
Conv.
91 Don't know yet Don't know yet.
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Appendix E: Descriptions and Attributes of CTUC Decision Drivers (Cont'd)

P O & @
5 z 5 "2 |8 BB, |
2 5 8 = 58| Cg|Esa| S| BE| 8,
c = < c 2 2o | x5 |=a 2| =< 210z
i - g = S5 8| 5 [eFE 52| §E| 55
g o 2 SR FE | g8 |g~<|8E| %5 | ¢
> © 0 3% |5 32 &
g
9 Substantial onthe util.  |Yes, the utility-adjustment-rel ated site clearing and grubbing is 55 j=1
adj. SUBSTANTIAL on the project. ’ g
o a)
— £
o) - . T
8 Is the utility-adjustment- 3
93 O related site clearing and Not substantial onthe  |No, the utility-adjustment-related site clearing and grubbing ISNOT - 313 313
= grubbing SUBSTANTIAL |ad]. SUBSTANTIAL on the project. E‘ ' '
% on the project? 3
| O
9% Don't know yet Don't know yet.
3]
=
95 Only apply tothisadj. |Yes, HAZMAT-related work ONLY applies to the utility adjustment work. 56 %‘
a
Does HAZMAT related . Not only apply tothis  |No, HAZMAT-related work DOES NOT ONLY apply to the utility
96 work (e.g. asbestos, leaking | . .
adj. adjustment work. ko)
I:: underground storage tanks, 3
L s contaminated soils, -
2 contaminated groundwater, E‘ 38 315 315
T or unknown substances) 5
97 apply ONLY to the utility |Not applicable Not applicable.
adjustment work?
98 Don't know yet Don't know yet.
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Appendix E: Descriptions and Attributes of CTUC Decision Drivers (Cont'd)

P O & @
5 o 5 >3 (& 88 .. |3
2 5 8 A= 58| Cs|Ese| S| BE | 8
=] < c Qp TS |l=32 = % =) a o
# & B = S c s 3 < |ce22| < 2
= S S = O o =2 c 5 |sx®| § > B 5 5
g o 2 2 5 QE | S srg| o2 gl so
5 5 3 =gk fi~<is (<ot
(o4 e 8‘ T |& O« =
8
R . I =
99 Use TXDOT's specs Thg utility iswilling to ADOPT TXDOT design specifications for the 57 z
project. 3
>
I
8
8 . A new COMPOSITE set of specifications (comprised of the utility and 3
S =
100 (% Develop composite specs TxDOT provisions) is needed for the project. T 58 S
What is the utility's attitude o T
— % toward design specifications > 3.20 3.20
c for the project? =
> -]
101 g Use utility's specs The utility will USE utility design specifications for the project.
102 Don't know yet Don't know yet.
]
=
103 Only utility crew can do |Yes, only the UTILITY's crew can perform the utility adjustment. 5.9 %’
2 o
=)
g T
E : 8
- Can only the UTI LITY S TxDOT contractor can  |No, the UTILITY's crew is not the only one who can perform the utility -
104 z CREW perform the utility ) > 39 38 3.8
) » do adjustment. £
S5 adjustment? e
- 2
E
105 Don't know yet Don't know yet.
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Appendix E: Descriptions and Attributes of CTUC Decision Drivers (Cont'd)

—_ O & w
5 = o -5 |8 P8
2 5 8 = 58| Cs|Esa| Ec | BE| B,
. < 7 < c 0 2o | =% |=0l| ®< 2 | o2
S g = =S g2 | sS |sFE| 5> 8|55
i & = 5o BE | 2 2R Z| g < > | 3
3 5 °8 S| Eg g~ g5 <o &
a o T |& O« =
8
- =
106 SrTaNUsC frees up utility Y es, with CTUC the utility's crews will be FREED UP for other projects. 5.10 E
z £
— =
T Will the utility's crews be -g
< . . i ility' i -
107 FREED UP for other No influence with CTUC No,_ with CTUC the utility's crewswill NOT be FREED UP for other 3 391 321
§ projects as aresult of projects. b=
&) cTuc? S
— 2
E
108 Don't know yet Don't know yet.
8
: . Y es, the pool of likely TXDOT contractors ISWILLING to HIRE a T
109 Can hire pre-qualify stibg subcontractor from alist of pre-qualified contractors provided by the utility. 51 g
- =
— = Isit possible that the pool of
g_ likely TXDOT contractors _g
110 O will be WILLING to HIREaCandoever thin No, the pool of likely TxDOT contractors ISNOT WILLING to HIRE a = 37 37 37
o) subcontractor from alist of ything subcontractor from alist of pre-qualified contractors provided by the utility. E‘ ' ' '
] pre-qualified contractors 5
g alified 35
— § provided by the utility?
111 Don't know yet Don't know yet.
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P O & @
5 z 5 "2 |8 BB, |
- 5 3 &% 58| Cg|Esa| S| BE| 8,
=l < c 0 o5 = BT o # =
# & B = S ¢ 2o tg |Eox E< Q>
7 = 5 588 8= S« |62 5> 4 55
g 3 s =X 8| &3 |2 °2| 83
5 5 ° Sliglivc|is| <]t
a o T |& O« =
g
. - Y es, the utility adjustment includes an extensive amount of utility facility j=1
12 Extensive utility upgrade upgrades in relation to the transportation work. 512 g
% o
38 Does the utility adjustment -
> incl u_d_ean e>_<t_ensve amou_nt - ' . . - 2
113 = of utility facility upgrades in|No extensive upgrades PazilﬁheﬁtlI:fgdiji?irg;}to:gﬁﬁe’\ig |n(;:rltua(;iﬁ)inwe(>)<rtken sive amount of utility > 3.22 3.22
Eé relation to the transportation ty upg P ' =
2 work? >
] E
114 Don't know yet Don't know yet.
g
15 Detrimental environ. Y es, the utility adjustment work includes a detrimental change to the 513 g
change project's environmental clearance. ' g
) a
)
) Does the utility adjustment -
g work include any o ) . 3
e -
116 £ detrimental changesto the  |No detrimental change No, thg utllllty acﬂ ustment work DOES NOT include adetrimental change to T 310 323 323
< - . the project's environmental clearance. =
L project's environmental =
ki clearance? =
| ©
<
117 Don't know yet Don't know yet.

159







Appendix F: Assessment Results of CTUC Decision Drivers (District-Level)

Note: CTUC Preference Assessment
N = total number of the expertsin adistrict
P% = the percentage of experts who selected "Pro-CTUC" or "sometimes Pro-CTUC and sometimes Neutral" for a given decision driver
N% = the percentage of experts who selected "Neutral" for a given decision driver
A% = the percentage of experts who selected "Anti-CTUC" or "sometimes Anti-CTUC and sometimes Neutral" for a given decision driver

Impact Level Assessment

AS: the percentage of experts from one party who thought that the given decision driver has "Anti-CTUC" and " Show-Stopper" impact
AH: the percentage of experts from one party who thought that the given decision driver has"Anti-CTUC" and "High" impact

AM: the percentage of experts from one party who thought that the given decision driver has"Anti-CTUC" and "Medium" impact

AL the percentage of experts from one party who thought that the given decision driver has "Anti-CTUC" and "Low" impact

N: the percentage of experts from one party who thought that the given decision driver has "Neutral" impact

PL: the percentage of experts from one party who thought that the given decision driver has "Pro-CTUC" and "Low" impact

PM: the percentage of experts from one party who thought that the given decision driver has "Pro-CTUC" and "Medium" impact

PH: the percentage of experts from one party who thought that the given decision driver has "Pro-CTUC" and "High" impact

DK: the percentage of experts from one party who did not know the impact of the given decision driver

Gray Code
Cray:  if most experts of a group thought that a given decision driver should have "Pro-CTUC" impact on the CTUC decision
Light Gray: if most experts of a group thought that a given decision driver should have "Neutral" impact on the CTUC decision
if most experts of a group thought that a given decision driver should have "Anti-CTUC" impact on the CTUC decision
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Appendix F: Assessment Results of CTUC Decision Drivers: District-Level (Cont'd)

Decision Driver

TxDOT (CTUC Preference)

2.1 Trafficis heavy

2.2 Fewer lane closuresin CTUC

2.3 Physical interferences exist

2.4 Adj. only happen in constr.

2.5 Severe schedule pressures

2.6 11-def.ad].scope at 60%PS& E

2.7 No schedule pressures

2.8 Utility plans are acceptable

2.9 Utility plans are unacceptable

2.10 Utility specs are acceptable

2.11 Utility specs are unacceptable

2.12 Shared underground fac.: all CTUC

2.13 For pole utilities: al join CTUC

2.14 Pole owner opt out of CTUC

| 167 |00 |
00 | oo NN

| 167 | 00 |
|00 | 00 NI

0.0 0.0
0.0 0.0
50.0

San Antonio(n=15) Houston(n=7) Dallas(n=6) All(n=28)
P% N% N% A% N% A% N% A%
0.0 0.0 0.0 16.7 0.0 3.6
0.0 0.0 0.0 0.0 0.0 0.0
133 0.0 0.0 0.0 0.0 7.1
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 14.3 85.7 16.7 16.7 66.7 7.1 7.1
20.0 0.0 100.0 0.0 0.0 100.0 7.1 10.7

2.15 Pole tenant opt out of CTUC

66.7

2.16 Pole tenant sch. conflict w/ CTUC

3.1 Adj. are 100% reimbursable

3.2 CTUC > 15% Cheaper

3.3 CTUC 5%-15% Cheaper

3.4 CTUC 5%-15% Expensive

100.0

83.3

3.5 CTUC >15% Expensive

86.7 . ) 100.0 100.0

3.6 Front-end loading: incr. cost w/ CTUC

80.0 . . 100.0 100.0

3.7 Change order: incr. cost w/ CTUC

86.7 . . 100.0 100.0

3.8 Added contr. tier: incr. cost w/ CTUC

3.9 Reduced delay costs dueto CTUC

4.1 Utility cannot pay in advance

6.7

100.0

m

100.0 . 0.0 100.0

86.7 . ) 100.0

0.0 93.3

4.2 Utility not qualify for SIB 6.7 6.7 86.7 100.0 . 0.0 100.0
4.3 CTUC >15% Cheaper 6.7 0.0 0.0 16.7 0.0

4.4 CTUC 5%-15% Cheaper 6.7 0.0 0.0 16.7 0.0

4.5 CTUC 5%-15% Expensive 133 13.3 73.3 100.0 . 0.0 100.0
4.6 CTUC >15% Expensive 6.7 133 80.0 100.0 . 0.0 100.0
4.7 Front-end loading: incr. cost w/ CTUC 0.0 6.7 93.3 . . 100.0 0.0 0.0 100.0
4.8 Change order: incr. cost w/ CTUC 0.0 0.0 100.0 100.0 . 0.0 100.0
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Appendix F: Assessment Results of CTUC Decision Drivers: District-Level (Cont'd)

Decision Driver

TxDOT (CTUC Preference)

San Antonio(n=15)

Houston(n=7) Dallas(n=6)

All(n=28)

4.9 Added contr. tier: incr. cost w/ CTUC

4.10 Reduced delay costs dueto CTUC

4.11 Indirect costs b/c of CTUC

5.1 Util work beyond ROW

5.2 Traffic ctrl. better in CTUC

5.3 Better safety ctrl. w/ CTUC

5.4 Better safety ctrl. w/ Conv.

5.5 Substantial clearing & grubbing on util.

5.6 HAZMAT: only apply to this adj.

5.7 Use TXDOT's specs

5.8 Develop composite specs

N%

N%

0.0 100.0

100.0

5.9 Only utility crew can do

5.10 CTUC frees up utility crews

5.11 Contr. can hire pre-qualify subs

83.3
0.0

N%

0.0
100.0

5.12 Extensive utility upgrade

5.13 Detrimental environment change
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Appendix F: Assessment Results of CTUC Decision Drivers: District-Level (Cont'd)

Utility (CTUC Preference)

San Antonio Houston Dallas All
Decision Driver W/WW(n=2) Non-W/WW(n=7) W/WW(n=2) Non-W/WW(n=4) W/WW(n=2) Non-W/WW(n=7) W/WW(n=6) Non-W/WW(n=18)
P% | N% | A% | P% [ N% | A% | P% | N% | A% | P% | N% | A% | P% [ N% | A% | P% | N% | A% | P% | N% | A% | P% [ N% | A%
2.1 Trafficis heavy 00 | 0.0 143 | 0.0 00 | 0.0 250 | 0.0 00 | 0.0 143 | 0.0 00 | 0.0 16.7 | 0.0
2.2 Fewer lane closuresin CTUC 00 | 00 143 | 00 00 | 0.0 250 | 00 00 | 0.0 00 | 00 00 | 0.0 111 | 00
2.3 Physical interferences exist 00 | 0.0 00 | 00 00 | 0.0 | 250 | 50.0 | 25.0 00 | 0.0 28.6 |AVA) 00 | 0.0 222 | 222
2.4 Adj. only happen in constr. 00 | 0.0 00 | 00 0.0 | 0.0 250 | 00 00 | 0.0 143 | 0.0 00 | 0.0 111 ( 0.0
2.5 Severe schedule pressures 0.0 | 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0

2.6 111-def.adj.scope at 60%PS& E

0.0

0.0

100.0

2.7 No schedule pressures

0.0

50.0

50.0

2.8 Utility plans are acceptable

0.0

2.9 Utility plans are unacceptable

0.0

2.10 Utility specs are acceptable

0.0

2.11 Utility specs are unacceptable

0.0

2.12 Shared underground fac.: all CTUC

0.0

2.13 For pole utilities: al join CTUC

00 | 0.0

0.0
00 JEEY o0 [ 00~

00 | 0.0
0.0 . I
0.0 | 28.6 |p¥i

75.0

50.0

50.0

75.0

50.0

250 oo Jamoa] o0 | o0
ol 00 0| 00 | (56 | 00 |

00 | 00 0.0
00 | oo [N 00 [ 167 |
00 [286 [ .

143 ] 00

833 m 5.6

ekl 00 | 389 G
167 | 00

o0 oo Y 1o oo JEERN oo [

143 ] 00 mm

2.14 Pole owner opt out of CTUC

0.0 [le/oXe)

2.15 Pole tenant opt out of CTUC

40.0 [NEX0)

2.16 Pole tenant sch. conflict w/ CTUC

0.0 [ule/eXe)

167 00 |
111 00 |

94.4

94.4

94.4

69.2
69.2

92.3

5.6

3.1 Adj. are 100% reimbursable 0.0 0.0 | 00
3.2 CTUC > 15% Cheaper 0.0 0.0 0.0
3.3 CTUC 5%-15% Cheaper 0.0 0.0 0.0
3.4 CTUC 5%-15% Expensive gl0o)oN 0.0 | 0.0 [mlejeXeN 0.0
3.5 CTUC >15% Expensive gl0o)o 0.0 | 0.0 [uleeXeN 0.0

3.6 Front-end loading: incr. cost w/ CTUC

u0oXoN 0.0

100.0 pexy)

100.0 pexe]

100.0 gexy)

56
56
5.6

3.7 Change order: incr. cost w/ CTUC

3.8 Added contr. tier: incr. cost w/ CTUC

3.9 Reduced delay costs dueto CTUC

4.1 Utility cannot pay in advance

100.0

100.0

4.2 Utility not qualify for SIB

00 | 0.0
g00Xell 0.0 [ 0.0

00 | 00
ulefoll 0.0 | 0.0

100.0

100.0

100.0

0.0

0.0 | 250
g00fel 0.0 | 25.0

250

100.0
0.0

00 | 0.0
0.0 | 0.0

0.0

0.0

00 | 0.0
plekoll 0.0 [ 0.0

0.0

JOONel 0.0 | 5.6
00Nl 0.0 | 5.6

0.0

4.3 CTUC >15% Cheaper 00 | 00 0.0
4.4 CTUC 5%-15% Cheaper 0.0 0.0 0.0
4.5 CTUC 5%-15% Expensive

4.6 CTUC >15% Expensive 00 [N 0.0

4.7 Front-end loading: incr. cost w/ CTUC

0.0 [uleeXeN 0.0

4.8 Change order: incr. cost w/ CTUC

0.0
100.0

250

0.0
100.0

0.0

0.0
100.0

0.0

100.0

100.0

100.0

100.0

0.0 [uleeXeN 0.0

100.0

100.0

100.0

100.0

100.0
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Appendix F: Assessment Results of CTUC Decision Drivers: District-Level (Cont'd)

Utility (CTUC Preference)

San Antonio Houston Dalas All
Decision Driver W/WW(n=2) Non-W/WW(n=7) W/WW(n=2) Non-W/WW (n=4) W/WW(n=2) Non-W/WW(n=7) W/WW (n=6) Non-W/WW(n=18)
P% | N% | A% | P%
4.9 Added contr. tier: incr. cost w/ CTUC 0.0 0.0 0.0 [uiejeXeN 0.0

4.10 Reduced delay costs dueto CTUC

0.0

4.11 Indirect costs b/c of CTUC

100.0

5.1 Util work beyond ROW

5.2 Traffic ctrl. better in CTUC

0.0 [ 143 RN
OO 0.0 | 28.6 [WaRZ

143 | 0.0

5.3 Better safety ctrl. w/ CTUC

0.0

5.4 Better safety ctrl. w/ Conv.

5.5 Substantial clearing & grubbing on util.

1000 [ 0.0 |

143 | 0.0

0.0

5.6 HAZMAT: only apply to this adj.

28.6

5.7 Use TXDOT's specs

5.8 Develop composite specs

0.0

5.9 Only utility crew can do

5.10 CTUC frees up utility crews

a(0oko 0.0 | 14.3
a(0e}oN 0.0 | 14.3

14.3

0.0

14.3

SO0 0.0 | 14.3 [sy@ 0.0 |50.0
(00Nl 0.0 | 0.0 [isXel 0.0 | 0.0

0.0

0.0

50.0
100.0
0.0

5.11 Contr. can hire pre-qualify subs 0.0
5.12 Extensive utility upgrade 0.0
5.13 Detrimental environment change 0.0 | 14.3 | 429

0.0
50.0

0.0

28.6

0.0

0.0

0.0
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Appendix F: Assessment Results of CTUC Decision Drivers: District-Level (Cont'd)

TxDOT (Impact Level)

San Antonio(n=15) Houston(n=7) Dallas(n=6) All(n=28)
Decision Driver
AS|AH|AM|AL| N | PL|PM|PH|DK|AS|AH|AM|AL| N |PL|PM|PH|DK|AS|AH|AM|(AL| N |PL|PM|PH|DK|AS|AH|AM|AL| N | PL|PM|PH|DK

2.1 Trafficis heavy o|lo|lo|o|13|o0o|4|33|[7|Jofo|ofo]ofo]|waf7@]14]J0 0|00 f27]0 (33|80 |0ofJofo]|]o|o0o]|11|0 |36 |46]7
2.2 Fewer lane closuresin CTUC ofofofo 3|7 |(13f6z|o0ojJofofofofofof2ofs7z|1a)J0o|0of|0of|o0ofo0o 3380|170 fJofofofof|7 [12|25[54]4
2.3 Physical interferences exist oJo|o]Jo |3 ]7|27)8B|0ojo|o|]o|]o|]O|14|29|14|48)J0|0]O|O0O]|]O|O|33|6FZ]O0]JO|[O0O]O|O]|]18|7 |29 [36]11
2.4 Adj. only happen in constr. ofofofofof|7|ofe|ojo|fo|ofo|o|14af202f20|29Jo0o|o0o|o0o|ofo|of1w|[8|oJo|o|ofofo|7 |1 [7|7
2.5 Severe schedule pressures oJloflo]J]ofo]|]of22|w@|o|Jo|[o]|]o|fo]|]o|fo]|]o[f8|14J0]0o|[o0o]o|[o]o|1w])8|oJo|[o]o|o]|]o|o]|18|79] 4
2.6 Il|-def.adj.scope at 60%PS&.E 7 20[wB|oflo7 o]0 ololofolo[z]o 7o w|o]o|w]o|n 2|7 |afola|a]7
2.7 No schedule pressures 0 0 0 [33 |60 | O 7 0 0 Zel 14 | O 0 0 f14]O0 0 |17 3310 0 0 0 7 0 4 139|143 |0 4 0 4
2.8 Utility plans are acceptable ofofofof2|7 [2f8]o0]o0 o|lo|o|14|488|14|2o9)Jo0o|0o|o0ofo0|17|17|17|B0 |0 Jo |0 |00 |14]11|25 4|7
2.9 Utility plans are unacceptable 27 Bl 7 | 7 |0 o |0 |o |7 PEEBEN 140|000 f0]2]0 33lo|o|o|o]|]o |0 |21 |geM 1440|0001
2.10 Utility specs are acceptable 0 n o|lofw3|7|2o|6|ofjof[fo]ofo]o|[14]14[20]43Jo0o]0o|[0]o0 3]0 (|38|388|0]oO n 0|0 |17 |21 46|11
2.11 Utility specs are unacceptable 27 g o |7 |7 |o|o|7]|]o}2o|14|14a])]0|(0]O|[O0]|]O|[4]o0]|33 17|o o ]|]o |0 ]|]O J21 B 14|74 ]0f0]4 |12
2.12 Shared underground fac.: all CTUC oloflo]ofw|7 |28 |ofJo|fo]|]o|fo]|o|wm]|14afB7|14]J0]|]0f0]ofo])o33)6Zz|o0ofJo|o]o|o]|7 |7 |25]|57]4
2.13 For pole utilities: al join CTUC o|Jo|lo|]o|2o]|o|4|4|0ofjo|o]|]o|o0o]|14|14]|14|4])43J0]0|0]0|27]0 (3380 |(0o]Jo|o]|]o|o|18|4 |328]1
2.14 Pole owner opt out of CTUC 20|20|0 |7 |4 |o|7 |7 |0 S 20|0([0o]|]o|[o]o|a]14a]0 o|lo|3]|]of|o]|1ww|o]|22 0|4 |2 |04 |11]|a4
2.15 Pole tenant opt out of CTUC 0OJo|lo]JOoOfoOo]|]O]|O ] O |0 el 14 (0|00 |0 |14a|2]o0 oJ]o|33]J]o|o]Jo|o}4 22|40 ]|7]|O]|]O]|4]|er
2.16 Pole tenant sch. conflict w/ CTUC m 20|13 |13|13[0 |0 [0 |0 MWL 0 |0 (0 ]0o |0 ]oO0o|14]oO0 ofofofofo]s3 2914|770 ]ofo |11
3.1 Adj. are 100% reimbursable 20|o|8|ojJo|ofo|ofwm|14f29]29 (140 |0 ]o0o |03 |[127]17|388]|]0ofjo|o|o |0 |[25]|18]|11 48] 4
3.2 CTUC > 15% Cheaper 2713|888 fofjofofofof1afo0of[48|220of14a)J0 000|170 [33|B0f0ofJo oo (|0 |11|14(25[46] 4
3.3 CTUC 5%-15% Cheaper 40 |47 | 7 0 0 0 0 0 (14 |29 |29 |14 |14 ] O 0 0 0O (17| 0 |50 |33 | 0 0 |11 |29 |43 |14 | 4
3.4 CTUC 5%-15% Expensive Of(o0 (1230 J1a |0 (kM 14 (124 (0 [0 [0 (24 )17 |27 |17 17]o|o]ofo 42200 |7]4
3.5 CTUC >15% Expensive ofof7|o 4140 |0 |0 [14]33 olofo]ofo 141400 |4]4
3.6 Front-end loading: incr. cost w/ CTUC oflo|o |7 0|10 |0 |02 w|lof|[o]|o|oO 1412210 |0 |0 |11
3.7 Change order: incr. cost w/ CTUC olo|o |7 “4lofo|o|o0 |57 w|lof|lo]|o|oO 18|11 [0 |0 |0 |18
3.8 Added contr. tier: incr. cost w/ CTUC 0]O0 |0 |13 4|lo0o 0o |0 |2 17|lo oo o 188|140 |0 |0 |14
3.9 Reduced delay costs dueto CTUC ofofofof7 |7 [13f[7]| O 0 (140 [20 [43] 14 0 |17|0o | o |8]0o0 0 |11 |4 |14 |68 | 4
4.1 Utility cannot pay in advance 71707 |ofojoOo]|7 “4lo0of[o |0 |0 |14 oJoflo|ofo|foO |4 (4|4 ]J]0]JO0O]O]|7
4.2 Utility not qualify for SIB 7101|000 |13 “mlof|lo|lo|oO|oO olof|o oo |17 29|14 |7]0]JO0O]O0 |11
4.3 CTUC >15% Cheaper ofofo o |[13|13(33f40] 0 o|lo|o|2o|s2|14)0|0ofo0o]|of17w]|]o 33|80 |0 fJofo])ofo]|11|7 |32[|4

4.4 CTUC 5%-15% Cheaper ofofo|o|[13|20f40 (270 0 |14|29 |29 |14 |14J0 |0 |0 |0 f127]0}|B0O]|33|[0ofJo|[o]of[o]14](18 3|25
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Appendix F: Assessment Results of CTUC Decision Drivers: District-Level (Cont'd)

TxDOT (Impact Level)

San Antonio(n=15) Houston(n=7) Dallas(n=6) All(n=28)
Decision Driver
N |PL|PM|PH|DK|AS|AH|AM|AL| N | PL|PM|PH AL| N [ PL|PM AL| N [ PL|PM| PH|DK

4.5 CTUC 5%-15% Expensive 2010 0O (183|0J14]| O 14 |14 | O 0 0 7| 0 0 0 11 |14 | 0 0 7 4
4.6 CTUC >15% Expensive 2010 0 0 7114 14|10 |14 O0 0 0 0 0 0 0 0 ]14|O0 0 0 7
4.7 Front-end loading: incr. cost w/ CTUC 3|0 0 O (183J14|29 |14 | O 0 0 0 0 0 0 0 0 4 7 0 0 0 |18
4.8 Change order: incr. cost w/ CTUC 7100 |0 |7 J14]|24]|24]24|0 |0 |O|O olo|o|fo 7140 |0 |o0|18
4.9 Added contr. tier: incr. cost w/ CTUC 20 | 0|0 |7 |13114 (0 PBVEE O | O |0 |O olo|ofo 1|11 [0 |0 |4 |14
4.10 Reduced delay costsdueto CTUC 0 0 |27 |67 | 7 0 0 0 0|14 O0 0o |7 0 0 |17 |17 0 4 118 | 68 | 7
4.11 Indirect costs b/c of CTUC 7 0 0 0O (2140 |14]|]2]|O0 0 0 0 0 0 0 0 14 0 0 0|25
5.1 Util work beyond ROW 0 0 0 0 0 0 14 (14 |0 |14 ]| O 0 0 0 0 0 0 0 4 0 0 4 0
5.2 Traffic ctrl. better in CTUC 0 0 0 0 |13 | 0 |40 |47 | O 0 0 0 0 0 |14 |48 |43 | O 0 0 0 0|17 | 0 |88 0O (11| 4 [39 |48 | 4
5.3 Better safety ctrl. w/ CTUC 0 0 0 0|20 |0 |27 |88 | O 0 0 0 0 0O (14 |14 |57 |14 ] O 0 0 0|17 |0 |33 0|14 ]| 4 |25 |54 | 4
5.4 Better safety ctrl. w/ Conv. 7 127|120 | 7 |33 0 0 0 7 PAEREVER 14 | 14 | O 0 0 0 0 0 0 0 11118 | 0 0 0 7
5.5 Substantial clearing & grubbingonutil. ] 0 [ 0 [ 0 | 0 |13 | 7 |40 |33 | 7 n 0O|Jo o0 |0 (14 [29 |29 0 17|10 |17 0 |11 |7 |32 3911
5.6 HAZMAT: only apply to this adj. 20|lo|lo|loflo|7[ofo WM=2]|14]0]|o]|o|o]fo 0 7]0]o o|laflofafa]o
5.7 Use TXDOT's specs 0 0 0 0 |13 |0 J40 |38 |13] O 0 0 0 |14 |43 |14 | 29 0 17 | 17 | 17 0 (14 |14 |29 |86 | 7
5.8 Develop composite specs 13 1183|120 | 7 |27 0 0|13 |7 0 0 [Vl 14 | O 0 0 0 33| 0 0 14125 |0 0 7 111
5.9 Only utility crew can do 3|0 0 0 0 0 0 0 WM 14 | O 0 0 0 0 0 0 0 0 4 0 0 0 0 0
5.10 CTUC frees up utility crews 0 0 0 0 |27 |27 | 13 |27 | 7 0 0 0 0 0 |29 | 14 |29 17 | 0 | 33 0 (18 |21 |18 |82 | 11
5.11 Contr. can hire pre-qualify subs

5.12 Extensive utility upgrade 0 0 |27 0 0O |1B83|]7 Q)10 0 0 |43 |14 | O 0129117 | O 0 0|17 | O 0O |67 | 0 21|14 0 |29 4 0|21 |11
5.13 Detrimental environment change 200 fo|o]Jo]o 20|20 g 14|00 |[29]|]0 )]0 )]0 |0 O |O|O|([383|[]O0O]O0O]O0O]|17 14 0|40 |0 |11]14
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Appendix F: Assessment Results of CTUC Decision Drivers: District-Level (Cont'd)

Utility (Impact Level)

San Antonio Houston
Decision Driver WIWW(n=2) Non-W/WW (n=7) WIWW/(n=2) Non-W/WW (n=4)
AS|AH|AM|AL| N | PL|PM|PH|DK|AS|AH|AM|AL| N |PL|PM|PH|DK|AS|AH|AM|(AL| N |PL|PM|PH|DK|AS|AH|AM|AL| N | PL|PM|PH|DK
2.1 Trafficis heavy ofofofofofofofo0 fwjo|[fofo0o|O 20|24 2448 0JOo|O|OfOfOfO|fO|O fwojo|[o0o|0o|o0o|O]|25|5]|o0 |2
2.2 Fewer lane closuresin CTUC ofofofofofofofo fwjo|[fofo|0 20|24 |24 48| 0JoOo|O0|O0OfOofOo|fOofOo|[O fwojo|[o|o|o|o]|25]|o0 [5]25
2.3 Physical interferences exist ojJo|loJo|fo]Jo|fo]|]ofw|jo]|]o|[]o]|]oOo|14]|14|20])4L8|0JO0o|[O0O]|]O|[O]|]O]|]O]|]O]O|w0]O 0]Oo |25 )]0 |0 2|2
2.4 Adj. only happen in constr. ofofofofofofofo0o fwjo|fof0o|fO|f24fO0O|O|f8|OJo|[fo|fofofo|fofOo|O |wojo|[o|o|o|o|o0o]|o0o[7#&B]|25
2.5 Severe schedule pressures ofofofofofofofo0o fwjo|fofo|fO|24f0 |08 |O0o]Jo|fo|fo|fofofofOo|O wojo|[o|o|o|o0o]|o0]|2|50]25
2.6 I11-def .adj.scope at 60%PS& E ofofofo s [o |0 |0 |5 |29 ofofwsfofofofoJofo|fofo|o|o|o|oO [wo]25 ofofofofo|o |2
2.7 No schedule pressures ofofo|fofwfojo]Jo]Jofjo]lo|O|2ofn|ojJ]Oo]J]Oo]J]OjoOo|J]O|lO|O|O|O]O]O ] JwWfjoO]|25]|0]|O0|s5|0]O0]O0]|25
2.8 Utility plans are acceptable ofofofofofofo |5 jJo|of|o |0 |48 |24|24|29|0)JO0o|O0|O0O|O0O|O|O|[O|O wjo|[0o|0o|o0o|0]|O0]|25|5]2
2.9 Utility plans are unacceptable oo M 0 (0|0 |0 |0 LN 14 (0 (0|0 f0ofofoJofofofofofofofoO ofofofo]=
2.10 Utility specs are acceptable ofofo n oo |o |50]5s0 n ofofofafof22ofs5zf0ojJofofofofofofofoO ofofo 7|2
2.11 Utility specs are unacceptable 0]O |0 M5 |0 |0 ]|]o0o|o0o M 14[14]4/0]J]O0|0]JOfO0OfjJofo]Jo]o]JOo]o]|O]O 0]J]o|O0O]oO |2
2.12 Shared underground fac.: all CTUC ofofofofofofo|ofwjo|[ofo|o0o |14 |14f|24f202|29Jo0o|0of|0of|ofofofo]foO oo o [7|2
2.13 For pole utilities: all join CTUC olo|o|o o0 |[20] o0 40|40 0lO0 |0 |[25]25
2.14 Pole owner opt out of CTUC Ol 20 | 0 | O | O | O] O] O |4 ofofofo
2.15 Pole tenant opt out of CTUC ol 20 | 0 | 0 |20 0 | O [ O |20 0olo0o|oO |2
2.16 Pole tenant sch. conflict w/ CTUC ol 20 | 0o | 0O |J]O |0 ]O | O |40 0]O |0 |2
3.1 Adj. are 100% reimbursable ofofoflofofofo|ofwjo|[of|o|o |24 242448 |24J0|0|0o|0of0ofo0ofo]foO of2sfo0ofo
3.2 CTUC > 15% Cheaper ofofofofofofo|ofw]jo|[of|of|o0o |4 |24[0|20f|24aJ0|0f0of0ofofofo]fo oo [7|25
3.3 CTUC 5%-15% Cheaper olo|lof|fofso|]o]J]o]J]o]|sofjo]|]oOo|O|oO}|[438|14]|]14])]24]J24J0]O0|JO|O|O|O]O]O 0 |25 |25 |50
3.4 CTUC 5%-15% Expensive ofofof|ofs |ofo|o |50 J1a (24|24 |0 |43 |0 |0 |0 |24aJOof0ofofofofofo]foO ofofo |2
3.5 CTUC >15% Expensive 0ofo ofofo|o |0 |50 Jua |24 ofo|ofofofwsajJofofofofofofofoO ofofo |2
3.6 Front-end loading: incr. cost w/ CTUC
3.7 Change order: incr. cost w/ CTUC
3.8 Added contr. tier: incr. cost w/ CTUC
3.9 Reduced delay costs dueto CTUC ofofofofofofofo0o fwjo|[fofo|0o|O |24 24527 |24JO0 |0 |OfO0O |0 |0 O[O fwojo|[o|fo|[o|o|Oo]|O[7B]|25
4.1 Utility cannot pay in advance ofofofofof|ofo |5 J24 W™ 0o 0|0 |0o|Oo|O|4aJoOo|0o|fOo|Oo|Oo|O|O|O 200 0|0 |0 |O|O|O]|oO]|2
4.2 Utility not qualify for SIB 0 0 0 0 0 0 0 |50 |29 el 14 | O 0 0 0 0 f14]O0 0 0 0 0 0 0 0 |[100 sl 25 | O 0 0 0 0 0 |25
4.3 CTUC >15% Cheaper oJo|lo]Jo|s |J]ofo]Jofsojo|o|]o|]o|2o]|]0o]|O[52|14J0|0]J]OofO0o|J]O|O]|]O|]O|Jwjo|[Oo]Oo|O0O]O|O0O|]5]|2]2
4.4 CTUC 5%-15% Cheaper ofofofofs |ofofofsojo|fo|fo|o |20 |24f48|24J0|0|0|0|0|0 |0 |O |wojo|[o|o|o|o]|o|B]2]|2
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Appendix F: Assessment Results of CTUC Decision Drivers: District-Level (Cont'd)

Utility (Impact Level)

San Antonio Houston
Decision Driver WIWW(n=2) Non-W/WW (n=7) WIWW/(n=2) Non-W/WW (n=4)
AS|AH|AM|AL| N | PL|PM| PH N|PL|PM|PH|DK|AS|AH|AM|AL| N |PL|PM|PH|DK|AS|AH|AM|AL| N | PL|PM|PH|DK
4.5 CTUC 5%-15% Expensive 0 0 0 0 0 0 0 29 0 0 0 f14]O0 0 0 0 0 0 0 0 [100 | 25 0 0 0 0 0 0 |25
4.6 CTUC >15% Expensive 0 0 0 0 0 0 0 1410 0 0 1410 0 0 0 0 0 0 0 |100 | 25 0 0 0 0 0 0|25
4.7 Front-end loading: incr. cost w/ CTUC | 0 ojlo|lo]Jo]o|oO o|lo|lo]J]o|wsjJo]|Jo]J]o|]o|oO]oOo]O /| O |10 o|lolo]Jo]J]o|o]oO
4.8 Change order: incr. cost w/ CTUC ojloflofofofoj]o]oO olo|ofofuajJo]jJo]Jo|Jo|Oo|O|O]/|oO |10 olo|s|o0of|o0o]o0o]oO
4.9 Added contr. tier: incr. cost w/ CTUC 0 0 0 0 0 0 0 0 0 0 0 0 f14]O0 0 0 0 0 0 0 0 | 100 0 0 0 0 0 0 0
4.10 Reduced delay costsdueto CTUC 0 0 0 0 |50 0 0 0 0 14 114 |57 |14} O 0 0 0 0 0 0 0 |[100 0 0 0 0|25 |7 | 0
4.11 Indirect costs b/c of CTUC 0 0 0 0 0 0 0 1410 0 0 1410 0 0 0 0 0 0 0 |100 0 0 0 0 0 0 0
5.1 Util work beyond ROW 0 0 0 |50 0 0 0 29| 0 0 0 0 0 0 0 0 0 0 0 0 |[100 0 0 |25 0 0 0 |25
5.2 Traffic ctrl. better in CTUC 0 0 0 0 | 50 0 0 0 291141 0 |4 |14] O 0 0 0 0 0 0 0 |10 ] O 0 0 0 0 |25 |25 |25 | 25
5.3 Better safety ctrl. w/ CTUC olo|lo|o|fso|o]o]oO 43 |14]0 |29 |14)Jo0o|l0o|o|ofo]Oo]J]Oo]oOoJwojo]|]o|o|o0o |0 |[25]25]|25 |2
5.4 Better safety ctrl. w/ Conv. 0 0 0 0 0 0 0 0 29 0 0 0 1410 0 0 0 0 0 0 0 |100 Js) n il O | 25 0 0 0 |25
5.5 Substantial clearing & grubbing on util. | 0 0 0 0 0 0 0 0 J100 ] O 0 0 0 0 14 |14 |57 |14} O 0 0 0 0 0 0 0 J100 ] O 0 0 0 0 0 |25 |50 | 25
5.6 HAZMAT: only apply to this adj. o|lo|lo|fofofofoJw|oJws]o]|o|o|2o|ofofsz]loJo|]o]o]o]o]|o|o|ofw]jo|[of[o|]o]|]o]o]|o 7]z
5.7 Use TXDOT's specs 0 0 0 0 0 0 0 0 |100] 0 0 0 029 |29 |0 |14|229]O0 0 0 0 0 0 0 0 |100] 0 0 0 0 0 0 0 |50 |50
5.8 Develop composite specs 0 0 0 0 0 0 0 0 |100 1410 0 |43 0 0 0 0 0 0 0 0 J100 | O 0 0 0250 (|25]0 0 0 0 0 |50
5.9 Only utility crew can do 100 0] 0 0 0 0 0 0 0 14 0 0 1410 0 0 0 0 0 0 0 0 0 0 0 |[100 0 0 0 0 0 0 0|25
5.10 CTUC frees up utility crews oloflofofo]o]J]o]oJwfjo]|]o|o|oO|2 |29]|14]24]24J0]0|O0|O0|O0O|]O]O]OJwfjo]|]o|]O|O|O]|O]25]5]2
5.11 Contr. can hire pre-qualify subs 0 0 0 0 0 0 0 0 (100 | O 0 0 0 0 0|29 |5 |14} O 0 0 0 0 0 0 0 (100 ] O 0 0 0 0 0 |25 |80 | 25
5.12 Extensive utility upgrade 0 0 0 0 |50 0 0 0O |50 J14 |0 14 | 0 | 48 0 0]29| 0 0 0 0 0 0 0 0 0 |10 ] O 0 0 0 |75 0 0 0|25
5.13 Detrimental environment change ololofofo|]o]J]o]oO Jwoj29o|]0|14|0|43|0]Oo]4a]J]OojJo]O0o]|]O]|O |0 ]O]J]O]JOJoOo]|]Oo]|]O]|O|25|o0|25]25]25
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Appendix F: Assessment Results of CTUC Decision Drivers: District-Level (Cont'd)

Utility (Impact Level)

Dallas All Utilities
Decision Driver WIWW(n=2) Non-W/WW (n=7) WIWW/(n=6) Non-W/WW(n=18)

AS|AH|AM|AL| N | PL|PM|PH|DK|AS|AH|AM|AL| N |PL|PM|PH|DK|AS|AH|AM|(AL| N |PL|PM|PH|DK|AS|AH|AM|AL| N | PL|PM|PH|DK
2.1 Trafficis heavy oJo|lo]Jo|fo]Jo[fso|5|ofjo|o|]o|]o|[14]|]2209|48]|0|4J0|0]Of|O0O]|]O|O]|217|27]|67 O[O ]O | O |17 |22 88|17 |11
2.2 Fewer lane closuresin CTUC o|lolo]J]o]o|fs]|o|5|ojojJ]o|Jo|oOoO]oOo|48|O0||4L8|14)J0|O0O]JO]|]O|O]|17]|]0 27|67 JO0O|O0O]|O]|]O0|11|28]|6 |[44]|11
2.3 Physical interferences exist 0 0 0 0 0 |50 |50 | O 0 0 0 0290 (|14|14]|O0 0 0 0 0 0 |17 |17 | O |67 0220 0|26 |17 |28 | 6
2.4 Adj. only happen in constr. ofofofofofofs0fs5|o0ofjof|fofo |0 |40 |24fB527|24JO0|O0O|O0OfO0O |0 |0 |27 |27|67jJoOo |0 |0 |0 1|0 |6 [72]11
2.5 Severe schedule pressures oJo|lo]Jo|fo]Jo|foJw|ofjo|o]|]o]|]o|[4]o0o|48|29|14J0|0]JO0o|0o|]O|O]|]O|[33|]67z]JOo|[O]O]|O]|11|O0 |22 |56 ]11
2.6 111-def .adj.scope at 60%PS& E ofofofo0ofw|ofofofo ojJo|lo]J]o|lo]J]o|wsjo|o]|]Oo]o|s |o|O]oO |5 |33 ojJo|e]ofo]|o |1
2.7 No schedule pressures 0 oJo|s|ofof|OoO]OJ14a]|]29|24|]0|48|O0O|O|O|JO]JO]|]27|]O0O|O |5 [0 |O|O (3836 |17|]6 |11|5% |0 |0 |O/|6
2.8 Utility plans are acceptable ofofof|ofs [s0|0o|ofofJo|o|o |0 |4 |0 |24f48|0JoOo|0o|O0|O|27|27]|0 |27 0|0 |3]6 |17 396
2.9 Utility plans are unacceptable ofo ofofs|ofofo 14 |14l24]J0 |00 |0}27|0 |27 |27|]0O 27|00 ] O 17|11 |6 |0 |0 ]|O]|®6
2.10 Utility specs are acceptable ofo oo fwof|of|o0ofo 0o f43(ofofs2z|ofjJofofofofo 33|00 |17 0|0 |2]0 |112]61]6
2.11 Utility specs are unacceptable 0 0 0 0 0 0 0 14|10 0 0 0 0 0 |17 7| 0 0 0 6 (17 | 6 0 0 0 6
2.12 Shared underground fac.: all CTUC ofofofofo o [50 |50 o0 0 |14|20|52|0oJofo]Jofo]o]|o[|17]17 0|0 |6 |11 (17 |50 |17
2.13 For pole utilities: all join CTUC oJof|o|2a|o0 olof|o |8 |0 [31]23
2.14 Pole owner opt out of CTUC 50 ]ofo]ofo 8 |15|3w oo |0 |15
2.15 Pole tenant opt out of CTUC 5 o fo]o]o 0|58 |0 (|0 |01
2.16 Pole tenant sch. conflict w/ CTUC 0ojJo|2as]0|0]0|foO 0]J]o|15]0 (|00 |23
3.1 Adj. are 100% reimbursable oJ]o|lo]Jo|o]J]o|oJaw|ofjo|o|o]|o|s57|14a|14]24a|0fJ0o|0o]Of[Oo]|]O]|]O]|]oO]|33 0|0 (44 12|27 |22 6
3.2 CTUC > 15% Cheaper oJo|lo]Jof|fo]Jo[fso|s|ojJo|o|]o|]o|wu]|]o|wpmm|lOoJo|Oo]J]Oo|oOo]|]O|oO]|217|27|67 JO|O]|]O|O]|22|6 |6 [56]11
3.3 CTUC 5%-15% Cheaper ofofofofofsofs0|of|ojJofofo |0 |14 |14 |24 fa8|24J0 |0 |00 17|17 |17 |0 00 (22|11 |17 [28 | 22
3.4 CTUC 5%-15% Expensive 0|0 [ 0 (50 |0 (|00 |0 M 290|[0]o|2]0o|0o]J]Oo|0ofJo|[o]|17]O0][|33]0]|O0O]O 6 (o2 |0 |0 |0 |11
3.5 CTUC >15% Expensive 0|0 [ 0 (50 |00 ]|]o0 |0 B 22|[0]o|2]0o|0o]J]o|ofJo|[o0o]|33|]0o]|17]O0o]|O0O]O 1m|o 2|00 ]o0 |11
3.6 Front-end loading: incr. cost w/ CTUC
3.7 Change order: incr. cost w/ CTUC
3.8 Added contr. tier: incr. cost w/ CTUC
3.9 Reduced delay costs dueto CTUC oJo|lo]Jo|fo]Jo|foJw|ofjo|o|]o|]o|wa]|]o|wsp@a|lOoJO|[O]J]O|O]|]O|O]|]O|[33|]67z]JoOo|[O]O|O]|®6 |6 |11 [67]11
4.1 Utility cannot pay in advance 0|0 [EEeM 0o (0 J]O [0 o |oO | 140 |0 |0]oOo|O]O |24)27|0|33[0|0|0]|]O0]|oO |5 WeMW33|]0|0o]o|o]o]|o0o]1
4.2 Utility not qualify for SIB 0 0 [l O 0 0 0 0 0O WEEE 29 | O 0 0 0 0 020 (|17 |3 ]| 0 0 0 0 0 |50 Wi 33 | 6 0 0 0 0 0 |22
4.3 CTUC >15% Cheaper ofofofofofofs0fs50|o0ofjofofofofofo0o|4f52|0ofjJo|fof|0of0 270 27|27 |50 fJo |0 |0 |0 12|00 |28 50|11
4.4 CTUC 5%-15% Cheaper oJo|lo]Jo|oJ5|s5)|ofojo|o|]o|J]o|]Oo]|]oO|2o|52|14)J0|0]O |0 |217|217|27|]0 |5 JO|[O]O|O |11 |0 |28 [44]17
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Appendix F: Assessment Results of CTUC Decision Drivers: District-Level (Cont'd)

Utility (Impact Level)

Dallas All Utilities
Decision Driver WIWW(n=2) Non-W/WW (n=7) WIWW/(n=6) Non-W/WW(n=18)
AS|AH|AM|AL| N | PL |PM| PH | DK AM|AL| N |PL|PM|PH|DK|AS|AH|AM|AL| N | PL |PM AL| N | PL|PM| PH|DK
4.5 CTUC 5%-15% Expensive o]o OOl 0 [0 [0 |0 o0 ofofofofofofoJofo 1733|000 |foO 6 |12 |0 o fo |1
4.6 CTUC >15% Expensive 0 W ol 0 (oo oo foO ofofofofofofoJ1w| o |33f|0ofo0ofo0o|foO o6 oo o |11
4.7 Front-end loading: incr. cost w/ CTUC 0 O 0 |O|J]O|O]J]O]O|O o|loloJo|Jo|Oo]|]O}J17|33|O0O]J]O]O|O]O o|lo|lo]Jo]o|®6
4.8 Change order: incr. cost w/ CTUC 0 o8 0|0 |O|O|O]O]O ojfofofofofjojojrr]|1z|O|O|O]|O{fO o|l6|o|o|o]|6®6
4.9 Added contr. tier: incr. cost w/ CTUC 0 W o8l 0 (oo oo foO oloflfo|Jofo]|J]ofofJw| o ]ww|o]o|oO]oO ofofofofo|6s
4.10 Reduced delay costs dueto CTUC o|lo|lo]|ofs |ofo|B80]|o ofofofofaf8|0oJo|of|ofo|33f|0]foO oo |6 |17 [72] 6
4.11 Indirect costs b/c of CTUC 0 ol 0 (oo oo foO ofofofofofofoJ1w|o|f1w|f2w|o0o OO 6 (6 |0of|0of|o0]|6
5.1 Util work beyond ROW o]lo|o]|]ofw]|]ofo]o]fo o f(14falofofofoJ2w|ofofofs|o0o]foO 6 (2o fofo0o|6s
5.2 Traffic ctrl. better in CTUC ofofofofo o [B0f50]| o0 o|lo|o 52|14 ]|29|0o]Jo|o]|o|o]|1ww]|o |17 0 |11 |8 |11 |38 |11
5.3 Better safety ctrl. w/ CTUC o|loflo]|ofo |8 |0 |5]|o0 ofofof48|2o|2o0fJo|o0of0ofo0of|17|17|o0 0 |17 |28 | 17 |28 | 11
5.4 Better safety ctrl. w/ Conv. I 50 n 08l 0o |0 |o|O]oO 4]0 |29]oflo]JoflofJofw]|]o|w]|]o|o]|]o|o]|em|1m|22|2]|6]|28|0]|0]|0]|1n
5.5 Substantial clearing & grubbingonutil.] 0 | 0 | 0 | 0 |0 | O |50 |50 | O 0ojJ]o|o|1a|o|48|14J0|]o0o|O0o]o|o]o|17w]|]217|e7r o |0 ]|]O|O]|O |11 |22]|50]| 17
5.6 HAZMAT: only apply to this adj. ofofofofo|o [B0f50| o0 o|lo|lo|o|w|5|1a)Jo|[o|]ofo]|]o|o |17 [BO|33]12]0 (|0 ]o0f12]0]|6 |62]11
5.7 Use TXDOT's specs o|lof|o|ofo[20|o0]o0]|oO o|loflwa]|lof|o|&|2o)o|[o|]ofo]o|3]|]o|o]|ezJo]|]ofo]o|[1]11|o0 39|33
5.8 Develop composite specs ofofo 5o o oo o M 1414|029 |0|0|0o|14a)J0o|0o|0o|17]|50|0|0 |0 |33 kel 11|12]|]0]|28|]0]0]0]|17
5.9 Only utility crew can do oMl 0 [0 J]o [0 |]o |0 ]o |0 WM 140 |0 ]14l0]O0|O]oO ofofofofo|ofo [33 M 33|00 f12|[0of0ofo0]|6s
5.10 CTUC frees up utility crews olo|lofofo|]o}JB5|5|o0ofjo|Jo|oOo|O|14|]14|]14)48|]24J0]O0O|O|O|O]|O]|21w]|217]|67 JOo | O | O |O |27 |27 |17 |38 ] 17
5.11 Contr. can hire pre-qualify subs oJloflo]J]ofo]|ofo |w0|o0|f14|[14)0 |0 |14|14]|]14[29)0)Jo]o|[o0o]o|o]Jo|o|33|ez]6 |6 ]|]0|0]|6]|6|22|44]1
5.12 Extensive utility upgrade o|lofo so lofofo|oJ2o|o0of|0o|1afsmr|ofof|ofoJo|ofof1w|33|o|ofofso 17|06 |6 |56 |00 |[12]T6
5.13 Detrimental environment change 0[O0 |O [0 |[O]|]O |0 | O [100 [ZEE n /8 14 | 0 14|44 0 |]O0O]J]Oo]JO|33|]0]|]O0O|O |67 276 |6 |6 |28 |0 [11]|17 |11
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Appendix G: CTUC DST Analysis Reports for a Sample Project

Sample Project Information

Section 1: Project Information

1. TXDOT District: San Antonio
2. TxDOT Area Office: Bexar 410

3. Highway Project Name: IH 410 Test
4. Highway CCSJ: 1234-56-789
5. Highway ROW CSU: 9876-54-321

Section 2: Assessor Information

1. Assessor Name: Test Test

2. Date Compl eted: 8/28/2006 12:0:0 PM
3. Job Title: Test Engineer

4, Phone Number: 512-471-8417

5. Email Address: txdot@test.com

Section 3: Decision Support Tool Settings

1. Password Protection Enabled? No

2. Knowledge Base Source: Experts are from TxDOT, SAT, HOU, DAL Districts
3. Total Number of Experts: 28

4. Y ears of Work Experience: 387

Section 4: Project Configuration of All Utility Adjustments

CTUC Phase 2 Anaysis Neded? Utility Type Reimbursability Utility Adjustment Name
Yes Waste and/or Reimbursable Water I'_ine
Wastewater (Range/Station A-B)
Yes Communication Non-Reimbursable Weg(ffzr? E.G)Cable
No Transmission Power Don't Know High-V Power Line
Line (Sta. 410)




Appendix G: CTUC DST Analysis Reports for a Sample Project

Decision Support Tool for the Combined Transportation and Utility Construction Strategy
Short Explanation of CTUC Phase 2 TxDOT Analysis

Utility Adjustment Name: Water Line (Range/Station A-B)

Section 1: Project and Utility Adjustment Information

1. TxDOT District: San Antonio

2. TxDOT Area Office: Bexar 410

3. Highway Project Name: IH 410 Test

4. Highway CCSJ: 1234-56-789

5. Highway ROW CSU: 9876-54-321

6. Utility Type: Water and/or Wastewater

7. 1sthe Eligibility Ratio of This Utility Adjustment 100% or Nearly 100%7? Y es

Section 2: Assessor Information

1. Assessor Name: Test Test

2. Date Completed: 8/28/2006 1:0:0 PM
3. Job Title: Test Engineer

4. Phone Number: 512-471-8417

5. Email Address: txdot@test.com

Section 3: Detailed Analysis Data

List of Pro-CTUC Decision Drivers

Decision Driver Project Circumstance Impact
The project HAS severe schedule pressures, and CTUC can lead to EARLIER project
completion.

#2.4 Schedule Pressures 2.81
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Appendix G: CTUC DST Analysis Reports for a Sample Project

Decision Support Tool for the Combined Transportation and Utility Construction Strategy

Decision Driver Project Circumstance Impact
#2.5 Utility Adjustment Timing | The adjustment can be performed ONLY DURING the construction phase. 2.73
. Possible UTILITY DELAY COSTS could be reduced due to the adjustment schedule

#4.2 (R)Utlity Delay Costs controlled by the CTUC contractor. 244

#3.4 Shared Underground &Eﬁ.ﬁs WILL increase utility adjustment coordination and provide benefitsto all involved 237

49 Lane Closures CTpC WILL require supstanﬂal ly FEWER lane closures than the Conventional approach 230
during the project execution.

#2.1 Traffic Condition The traffic condition at the project location ISHEAVY . 2.27

#3.10 Safety Control The CTUC approach will have better safety control. 2.22

#3.9 Traffic Control The_: CTUC contractqr WILL be significantly more EFFECTIVE at controlling traffic for the 219
project (vs. Conventional).

#3.7 Clearing / Grubbing The utility-adjustment-related site clearing and grubbing is SUBSTANTIAL on the project. 212

. The utility CAN provide a set of specifications that are acceptable to TXDOT in terms of
#3.12 Acceptable Utility Specs | . ment of responsibility, liability, and risk. 212
. . S .

#4.1 (R)Cost Comparison CTUC .adj ustment costs will be more than 15% CHEAPER than the Conventional approach for 511
the project.

#3.11 Acceptable Utility Plans The utility CAN provi de a set of plans that meet the requirements of the project and the 504
TxDOT accommodation rules.

#3.13 Design Spec Source The utility iswilling to ADOPT TxDOT design specifications for the project. 1.92

#2.3 Physical Interferences Physical interferences EXIST between 2 or more adjusted utilities on the project. 1.92

#4.0 (R)Eligibility The €eligibility ratio of the adjustment IS 100% or NEARLY 100%. 1.74
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Appendix G: CTUC DST Analysis Reports for a Sample Project

Decision Support Tool for the Combined Transportation and Utility Construction Strategy

Decision Driver Project Circumstance Impact

#3.14 Utility Crew Availability |With CTUC the utility's crews will be FREED UP for other projects. 1.72

Note: (R) = Reimbursable; (NR) = Non-Reimbursable; "Impact" = the impact of the circumstance on the CTUC decision (High=3; Medium=2; Low=1).

List of Anti-CTUC Decision Drivers

Decision Driver Project Circumstance Resolvableq |mpact
#3.3 Utility Crew Limitations Only the UTILITY's crew can perform the utility adjustment. Yes -3.75
#3.6 Util Work Beyond ROW The_utlllty adj ustmer_lt Work_lncl ud&s extensions BEY OND the TxDOT ROW or YVes 399
outside the construction project limits.
#3.8 HAZMAT HAZMAT-related work ONLY appliesto the utility adjustment work. Yes -2.93
#3.16 Added Environ. Scope Thg utility adjustment work includes a detrimental change to the project's NG 299
environmental clearance.
. Increased utility adjustment costs WILL likely occur due to the TxDOT contractor's
#4.3 (R)Front End L oading FRONT-END LOADING with CTUC. ves -1.92
- . The utility adjustment includes an extensive amount of utility facility upgradesin
#3.15 Utility Facility Upgrade relation to the transportation work. Yes -0.68

Note: (R) = Reimbursable; (NR) = Non-Reimbursable; "Impact" = the impact of the circumstance on the CTUC decision (Show-Stopper=-4; High=-3; Medium=-2; Low=-1).

List of Neutral Decision Drivers

Decision Driver Project Circumstance

#4.4 (R)Change Order Markup  |Increased contractor CHANGE ORDER frequencies and markups WILL NOT likely occur with CTUC.

Note: (R) = Reimbursable; (NR) = Non-Reimbursable.
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Appendix G: CTUC DST Analysis Reports for a Sample Project

Decision Support Tool for the Combined Transportation and Utility Construction Strategy
List of ""Don't Know"" Decision Drivers

Decision Driver Project Circumstance Pro/N/Antiq Impact
Increased costs due to the ADDED CONTRACTUAL TIER of subcontractors WILL
result from CTUC.

The pool of likely TXDOT contractors IS WILLING to HIRE a subcontractor from a
list of pre-qualified contractors provided by the utility.

Note: (R)=Reimbursable; (NR)=Non-Reimbursable; “Impact" = the impact of the circumstance on the CTUC decision.

#4.5 (R)Added Contr. Tier Anti-CTUC -1.92

#3.2 Contractor Capability Pro-CTUC 0.16

Pro-CTUC: High = 3; Medium = 2; Low = 1; Neutral = 0; Anti-CTUC: Show-Stopper = -4; High = -3; Medium = -2; Low = -1;
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Appendix G: CTUC DST Analysis Reports for a Sample Project

Decision Support Tool for the Combined Transportation and Utility Construction Strategy
Complete Results of CTUC Phase 2 TxDOT Analysis

Section 1: Project Information

1. TXDOT District: San Antonio
2. TXDOT Area Office: Bexar 410

3. Highway Project Name: IH 410 Test
4. Highway CCSJ. 1234-56-789
5. Highway ROW CSU: 9876-54-321

Section 2: Assessor Information

1. Assessor Name: Test Test

2. Date Completed: 8/28/2006 12:0:0 PM
3. Job Title: Test Engineer

4. Phone Number: 512-471-8417

5. Email Address: txdot@test.com

Section 3: Decision Support Tool Settings
1. Password Protection Enabled? No
2. Knowledge Base Source: Experts are from TxDOT SAT, HOU, DAL Districts.

3. Total Number of Experts: 28
4. Y ears of Work Experience: 387
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Appendix G: CTUC DST Analysis Reports for a Sample Project

Decision Support Tool for the Combined Transportation and Utility Construction Strategy

Section 4: Project Configuration of All Utility Adjustments

CTUC Phase 2 Analysis Needed? Utility Type Reimbursability Utility Adjustment Name
Yes Water and/or Wastewater|  Reimbursable Water Line (Range/Station A-B)
Yes Communication Non-Reimbursable West Comm. Cable (412-416)
No Transmission Power Line Don't know High-V Power Line (Sta. 410)

Section 5: Detailed Analysis Data of Each Utility Adjustment
Utility Adjustment Name: Water Line (Range/Station A-B)

1. Utility type: Water and/or Wastewater

2. Subject utility number: U10001

3. Isthisutility aLPA? Yes

4. |sthe eligibility ratio of this utility adjustment project 100% or NEARLY 100%? Yes
5. Description: Additional information can be entered here.

For example, utility positions, contact persons, etc.
6. Please comment on this adjustment scope: Y ou can enter further information here.

7. To what degree does the utility have PAST CTUC EXPERIENCE? Extensive

8. What is the likelihood that the utility will PARTICIPATE in CTUC for thisadjustment?  High

9. Will this utility likely allow the TxDOT contractor to ONLY install utility INFRASTRUCTURE (e.g. manholes, poles, conduit, etc.)?
Answer: Yes

10. Which elements of this adjustment can the pool of likely TxDOT contractors perform?
Can do: Everything

11. Which elements can they not perform?
Can't do: Nothing

12. Please specify any physical interferences that EXIST between 2 or more adjusted utilities on the project:
Answer:
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Appendix G: CTUC DST Analysis Reports for a Sample Project

Decision Support Tool for the Combined Transportation and Utility Construction Strategy
13. Please elaborate any schedule pressures of this highway project:
Answer:
14. Type of adjustment work:  Water

Question #2.4: Does the project HAVE severe schedul e pressures?

1. Answer Category: Pro-CTUC

2. Answer: Y es, the project HAS severe schedul e pressures, and CTUC can lead to EARLIER project completion.
3. Experts Opinions: Avg. Impact Anti-CTUC Pro-CTUC Don't

Level  |ShowStopper| High | Medium| Low | Neutral Low [Medium| High Know
2.81 0.00% | 0.00% [ 0.00% | 0.00% | 0.00% | 0.00% | 17.86% | 78.57% | 3.57%
4. Resolvahility: What % of experts think the situation is resovable?  0.00%

Responsible Party:  TxDOT: 0.00%  Utility: 0.00%  Others:  0.00%

5. Do You Agree with Experts Opinion? Yes

Question #2.5: Can the adjustment be performed ONLY during the CONSTRUCTION PHASE (e.g. permit issues or
utility adjustment work is contingent upon some level of construction work completion)?

1. Answer Category: Pro-CTUC
2. Answer: Y es, the adjustment can be performed ONLY DURING the construction phase.
3. Experts Opinions: Avg. Impact Anti-CTUC Pro-CTUC Don't

Level  [showStopper| High | Medium| Low | Neutral Low [Medium| High Know
2.73 0.00% | 0.00% [ 0.00% | 0.00% | 0.00% | 7.14% | 10.71% | 75.00% | 7.14%
4. Resolvability: What % of experts think the situation is resovable?  0.00%
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Appendix G: CTUC DST Analysis Reports for a Sample Project

Decision Support Tool for the Combined Transportation and Utility Construction Strategy
Responsible Party:  TxDOT: 0.00%  Utility: 0.00%  Others:. 0.00%

5. Do You Agree with Experts Opinion? Yes

Question #2.2: Will CTUC require substantially FEWER lane closures than the Conventional approach during the project
execution?

1. Answer Category: Pro-CTUC

2. Answer: Yes, CTUC WILL require substantially FEWER lane closures than the Conventional approach during the
project execution.

3. Experts Opinions: Avg. Impact Anti-CTUC Pro-CTUC Don't

Level  |ShowStopper| High | Medium| Low | Neutral Low [Medium| High Know
2.30 0.00% | 0.00% [ 0.00% | 0.00% | 7.14% | 10.71% | 25.00% | 53.57% | 3.57%
4. Resolvahility: What % of experts think the situation is resovable?  0.00%

Responsible Party:  TxDOT: 0.00%  Utility: 0.00%  Others:  0.00%

5. Do You Agree with Experts Opinion? Yes

Question #2.1: Do you expect HEAVY traffic conditions at the project location (e.g. in metropolitan or urban areas)?
1. Answer Category: Pro-CTUC

2. Answer: Y es, the traffic condition at the project location ISHEAVY .

3. Experts Opinions: Avg. Impact Anti-CTUC Pro-CTUC Don't

Level  [showStopper| High | Medium| Low | Neutral Low [Medium| High Know
2.27 0.00% | 0.00% [ 0.00% | 0.00% | 10.71% | 0.00% | 35.71% | 46.43% | 7.14%
4. Resolvability: What % of experts think the situation is resovable?  0.00%
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Appendix G: CTUC DST Analysis Reports for a Sample Project

Decision Support Tool for the Combined Transportation and Utility Construction Strategy

Responsible Party:  TxDOT: 0.00%  Utility: 0.00%  Others:. 0.00%

5. Do You Agree with Experts Opinion? Yes

Question #2.3:

1. Answer Category:
2. Answer:

3. Experts Opinions:

4. Resolvahility:

Do physical interferences EXIST between 2 or more adjusted utilities on the project?

Pro-CTUC

Y es, physical interferences EXIST between 2 or more adjusted utilities on the project.

5. Do You Agree with Experts Opinion? Yes

Question #4.0:

1. Answer Category:
2. Answer:

3. Experts Opinions:

4. Resolvability:

Avg. Impact Anti-CTUC Pro-CTUC Don't
Level  [snhowStoppey High | Medium| Low | Neutra Low | Medium| High Know
1.92 0.00% | 0.00% [ 0.00% | 0.00% | 17.86% | 7.14% | 28.57% | 35.71% | 10.71%

What % of experts think the situation is resovable?  0.00%

Responsible Party:  TxDOT: 0.00%  Utility: 0.00%  Others:  0.00%

Isthe éigibility ratio of the adjustment 100% or NEARLY 100%7?

Pro-CTUC

Y es, the eligibility ratio of the adjustment 1S 100% or NEARLY 100%.

Avg. Impact Anti-CTUC Pro-CTUC Don't
Level  [snowStoppey High | Medium| Low | Neutra Low | Medium| High Know
1.74 0.00% | 0.00% [ 0.00% | 0.00% | 25.00% | 17.86% | 10.71% | 42.86% | 3.57%

What % of experts think the situation is resovable?  0.00%
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Appendix G: CTUC DST Analysis Reports for a Sample Project

Decision Support Tool for the Combined Transportation and Utility Construction Strategy

Responsible Party:  TxDOT: 0.00%  Utility: 0.00%  Others:. 0.00%

5. Do You Agree with Experts Opinion? Yes

Question #3.3:

1. Answer Category:
2. Answer:

3. Experts Opinions:

4. Resolvahility:

Isit possible that the pool of likely TXDOT contractors will be WILLING to HIRE a subcontractor from a
list of pre-qualified contractors provided by the utility?

Pro-CTUC

Y es, the pool of likely TXDOT contractors IS WILLING to HIRE a subcontractor from alist of pre-
qualified contractors provided by the utility.

Avg. Impact Anti-CTUC Pro-CTUC Don't
Level  [snhowStoppey High | Medium| Low | Neutra Low | Medium| High Know

0.16 2.68% | 2.68% | 0.00% | 0.89% [ 50.89% [ 3.57% | 4.46% | 6.25% | 28.57/%

What % of experts think the situation is resovable?  0.00%
Responsible Party:  TxDOT: 0.00%  Utility: 0.00%  Others:  0.00%

5. Do You Agree with Experts Opinion? Yes

Question #3.2:

1. Answer Category:
2. Answer:

3. Experts Opinions:

4. Resolvability:

Does the utility adjustment work include extensions BEY OND the TxDOT ROW or outside the
construction project limits?

Anti-CTUC
Y es, the utility adjustment work includes extensions BEY OND the TXDOT ROW or outside the
construction project limits.

Avg. Impact Anti-CTUC Pro-CTUC Don't
Level  [snowStoppey High | Medium| Low | Neutra Low | Medium| High Know

-3.29 67.86% | 17.86% | 7.14% | 0.00% | 3.57/% [ 0.00% [ 0.00% | 3.57% | 0.00%

What % of expertsthink the situation isresovable? 96.43%
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Appendix G: CTUC DST Analysis Reports for a Sample Project

Decision Support Tool for the Combined Transportation and Utility Construction Strategy
Responsible Party:  TxDOT: 46.43% Utility: 35.71% Others: 17.86%

5. Do You Agree with Experts Opinion? Yes

Question #3.4: Does HAZMAT-related work (e.g. asbestos, leaking underground storage tanks, contaminated soils,
contaminated groundwater, or unknown substances) apply ONLY to the utility adjustment work?

1. Answer Category: Anti-CTUC
2. Answer: Yes, HAZMAT-related work ONLY appliesto the utility adjustment work.
3. Experts Opinions: Avg. Impact Anti-CTUC Pro-CTUC Don't

Level  |ShowStopper| High | Medium| Low | Neutral Low [Medium| High Know
-2.93 53.57% | 25.00% | 10.71% [ 0.00% | 3.57% | 0.00% | 3.57% | 3.57% | 0.00%
4. Resolvahility: What % of expertsthink the situation isresovable? 64.29%

Responsible Party:  TxDOT: 50.00% Utility: 33.33% Others:. 16.67%

5. Do You Agree with Experts Opinion? Yes

Question #4.2: If the adjustment is reimbursable with CTUC, will there be increased contractor CHANGE ORDER
frequencies or markups?

1. Answer Category: Anti-CTUC
2. Answer: Y es, increased contractor CHANGE ORDER frequencies and markups WILL likely occur with CTUC.
3. Experts Opinions: Avg. Impact Anti-CTUC Pro-CTUC Don't

Level  [showStopper| High | Medium| Low | Neutral Low [Medium| High Know
-2.13 10.71% | 28.57% | 14.29% | 17.86% | 10.71% | 0.00% | 0.00% | 0.00% | 17.86%
4. Resolvability: What % of expertsthink the situation isresovable? 53.57%

184



Appendix G: CTUC DST Analysis Reports for a Sample Project

Decision Support Tool for the Combined Transportation and Utility Construction Strategy
Responsible Party:  TxDOT: 39.29% Utility: 39.29% Others:. 21.43%

5. Do You Agree with Experts Opinion? Yes

Question #4.1: If the adjustment is reimbursable with CTUC, will increased utility adjustment costs likely occur due to
the TXDOT contractor's FRONT-END LOADING (UNBALANCED BIDDING)?

1. Answer Category: Anti-CTUC

2. Answer: Y es, increased utility adjustment costs WILL likely occur due to the TxDOT contractor's FRONT-END
LOADING with CTUC.

3. Experts Opinions: Avg. Impact Anti-CTUC Pro-CTUC Don't

Level  |ShowStopper| High | Medium| Low | Neutral Low [Medium| High Know
-1.92 10.71% | 28.57% | 14.29% | 14.29% | 21.43% | 0.00% | 0.00% | 0.00% | 10.71%
4. Resolvahility: What % of expertsthink the situation isresovable?  50.00%

Responsible Party:  TxDOT: 50.00% Utility: 27.27% Others:. 22.73%

5. Do You Agree with Experts Opinion? Yes

Question #3.5: Can only the UTILITY's CREW perform the utility adjustment?

1. Answer Category: Neutral

2. Answer: No, the UTILITY s crew is not the only one who can perform the utility adjustment.
3. Experts' Opinions: N/A.
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Appendix G: CTUC DST Analysis Reports for a Sample Project

Decision Support Tool for the Combined Transportation and Utility Construction Strategy

Question #3.6: Does the utility adjustment work include any detrimental changesto the project's environmental
clearance?

1. Answer Category: Don't Know

2. Answer: Y es, the utility adjustment work includes a detrimental change to the project's environmental clearance.

3. Experts Opinions: Avg. Impact Anti-CTUC Pro-CTUC Don't

Level  |ShowStopper| High | Medium| Low | Neutral Low [Medium| High Know
-2.29 46.43% | 14.29% | 0.00% | 0.00% | 14.29% | 0.00% | 0.00% | 10.71% | 14.29%
4. Resolvahility: What % of experts think the situation is resovable?  0.00%

Responsible Party:  TxDOT: 0.00%  Utility: 0.00%  Others:  0.00%

5. Do You Agree with Experts Opinion? Yes
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