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ABOUT THE NCHRP SYNTHESIS PROGRAM

Highway administrators, engineers, and researchers often face problems for which information 
already exists, either in documented form or as undocumented experience and practice. This infor-
mation may be fragmented, scattered, and unevaluated. As a consequence, full knowledge of what has 
been learned about a problem may not be brought to bear on its solution. Costly research findings 
may go unused, valuable experience may be overlooked, and due consideration may not be given to 
recommended practices for solving or alleviating the problem.

There is information on nearly every subject of concern to highway administrators and engineers. 
Much of it derives from research or from the work of practitioners faced with problems in their day-
to-day work. To provide a systematic means for assembling and evalu ating such useful information 
and to make it available to the entire highway community, the American Association of State High-
way and Transportation Officials—through the mechanism of the National Cooperative Highway 
Research Program—authorized the Transportation Research Board to undertake a continuing study. 
This study, NCHRP Project 20-05, “Synthesis of Information Related to Highway Practices,” searches 
out and synthesizes useful knowledge from all available sources and prepares concise, documented 
reports on specific topics. Reports from this endeavor constitute an NCHRP report series, Synthesis 
of Highway Practice.

This synthesis series reports on current knowledge and practice, in a compact format, without the 
detailed directions usually found in handbooks or design manuals. Each report in the series provides 
a compendium of the best knowledge available on those measures found to be the most successful 
in resolving specific problems.

FOREWORD
By Jo Allen Gause

Staff Officer 
Transportation Research Board

The objective of this synthesis was to document current use and practice related to sub surface 
utility engineering (SUE) by state departments of transportation (DOTs). Specifically, the synthesis 
examines how DOTs use SUE and when SUE is implemented during the project design and 
delivery processes.

Information for this study was gathered through a literature review, a survey of state DOTs, and 
follow-up interviews with selected agencies. Six case examples provide additional information on the 
application of SUE for highway design and construction.

Roy E. Sturgill, Jr., Katherine Madson, James H. Anspach, and Matthew Decker, Iowa State University, 
collected and synthesized the information and wrote the report. The members of the topic panel are 
acknowledged on page iv. The synthesis is an immediately useful document that records practices 
that were acceptable within the limitations of the knowledge available at the time of its preparation. 
As progress in research and practice continues, new knowledge will be added to that now at hand.

http://nap.nationalacademies.org/26588
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1   

While it is recognized to be in the public interest to permit the installation of utility infra-
structure in roadway right-of-way (ROW), the practice has contributed to utility-related issues 
being one of the leading causes of delays for transportation projects (FHWA 2018a). These 
delays are often attributed to unknown or inaccurate utility locations. Subsurface utility engi-
neering (SUE) is an approach state departments of transportation (DOTs) have implemented 
to locate utilities and assist their project-development teams with avoiding these issues.

SUE is a standardized process defined by the ASCE 38-02, “Standard Guideline for the 
Collection and Depiction of Existing Subsurface Utility Data.” This synthesis used this stan-
dard definition of SUE to investigate NCHRP Project 20-05/Topic 52-05, “Implementation 
of Subsurface Utility Engineering for Highway Design and Construction.” The objective of 
this synthesis was to document state DOT use and practices related to SUE and to specifi-
cally examine how and when SUE is implemented during the project-design and delivery 
processes. The synthesis was conducted through an extensive literature review, a survey of 
state DOTs, and interviews to develop in-depth case examples.

The survey was created to capture the state of the practice of SUE use within state DOTs 
and was distributed to the utility-related membership of the AASHTO Committee on Right 
of Way, Utilities and Outdoor Advertising Control (CRUO). A total of 41 state DOTs partici-
pated in the survey, providing an 80% response rate (51 state DOTs were contacted, inclusive 
of Washington, DC). A summary of the survey responses is noted in Chapter 3.

Case examples were conducted to gather details of SUE practices from select state DOTs. 
These cases were identified based on the state’s survey response and included interviews with 
Colorado, Georgia, Maryland, Minnesota, Pennsylvania, and Texas. Details of the individual 
interviews are outlined in Chapter 4.

The key findings of the synthesis are highlighted below:

• Thirty-four of the 41 (83%) survey respondents indicated that they use SUE. This is a 
demonstrated growth from previous studies;

• SUE is predominantly used on projects with excavation (18 responses), urban projects 
(18 responses), and major construction or rehabilitation (17 responses), though several 
states noted the decision was at the discretion of the project team;

• Seventy-six percent of the responding state DOTs have documented procedures for their 
implementation of SUE;

• Twelve percent of the survey respondents indicated that they attempt to achieve upper 
quality levels (QLA and QLB) of SUE information in planning and preliminary design 
(by 10% design complete);

S U M M A R Y

Implementation of Subsurface 
Utility Engineering for Highway 
Design and Construction
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• Early coordination and an avoidance mindset (e.g., attempting to avoid utility impacts) 
were practices believed, by some state DOTs, to maximize their benefits of SUE. This was 
noted within the case example interviews with Colorado, Georgia, and Texas;

• Survey respondents noted that SUE is being provided by contracted consultants external 
to the state DOTs more frequently than by other sources (e.g., in house);

• The state DOTs participating in the case example interviews noted that having multiple 
approaches to procure SUE services, either on a project basis or on an on-call basis, pro-
vides the ability to implement SUE where the need for it may not have been realized at the 
project onset;

• Twenty-six percent of state DOT respondents reported having quality assurance approaches 
for SUE deliverables;

• Synthesis participants mentioned other elements of achieving quality from SUE services 
through prequalification requirements, requiring deliverables be professionally stamped, 
and having formal-review approaches or feedback procedures;

• Survey responses indicated an even division (44% each) as to whether the selected project-
delivery method impacts the use of SUE;

• More than half of the state DOT respondents (56%) indicated they did not conduct or 
document an evaluation of cost and risk reductions resulting from SUE implementation, 
but a similar number (52%) also noted the cost of conducting SUE was less than 5% of the 
total project cost. The Texas DOT has started tracking savings from the application of their 
utility-engineering practices (e.g., use of SUE, utility-conflict matrices) and documented 
a savings of $13 million and 38 months of schedule across six projects. Cost savings have 
also been documented in previous literature and showed a range of savings from $2.73 to 
$22.21 per $1 spent for SUE investigations;

• Many state DOT respondents (41%) have a storage and recovery approach for SUE infor-
mation postconstruction, but the case example feedback suggests this information may 
be difficult to access since it is often stored in project files;

• The majority of the state DOT respondents (85%) do not perform SUE after utility relocations;
• The state DOTs that do not implement SUE indicated that cost, lack of in-house experience, 

and time were the primary challenges; and
• SUE is often managed as part of a utility-engineering program, with some states having 

significant staff dedicated to its implementation.

These findings point to two significant research needs related to SUE: (1) there is a need 
for a SUE evaluation approach regarding time and cost savings to projects, and (2) there is a 
need for guidance in implementing SUE, assuring quality for SUE deliverables, and in depic-
tion guidelines for state DOTs. The details regarding the findings and needs are included in 
the report.

http://nap.nationalacademies.org/26588
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Roadway and utility infrastructure frequently share public right-of-way (ROW) to accommo-

date their facilities. This scenario is often the result of a state department of transportation (DOT) 

acquiring ROW for their roadway alignment and the utility facilities requesting permitted access 

to install their infrastructure within the same corridor. The FHWA, among others, has recog-

nized this practice to be in the public interest when the utility occupying the public road ROW 

can do so without adversely affecting safety, without impairing the highway or its aesthetics, and  

without violating federal, state, or local laws and regulations (FHWA 2018c). This approach creates 

efficiency for the taxpayer and ratepayer, who are one and the same. However, decades of these  

accommodations have resulted in utility-related issues being one of the leading causes of delay for 

transportation projects. In fact, a recent FHWA Program Review of state DOT utility-coordination 

practices found utility issues to be among the top-three causes of delay in delivering transporta-

tion projects (FHWA 2018a). The report goes on to specifically identify categories of common util-

ity issues, including lack of accurate utility-location information, among others (FHWA 2018a). 

Subsurface utility engineering (SUE) is an approach state DOTs have implemented to locate 

utilities and assist their project-development and utility-coordination teams in resolving some 

of these issues.

1.1 Background

SUE has been standardized by the ASCE, Construction Institute Standard 38-02, “Standard 

Guideline for the Collection and Depiction of Existing Subsurface Utility Data.” This standard, 

while currently being revised, has been instrumental in ensuring more uniform practice of SUE 

since its development in the 1980s. SUE, as defined by the ASCE, is an engineering practice 

involving “the management of risks associated with potential utility impacts through mapping 

utility locations at appropriate quality levels, utility coordination, utility relocation design and  

coordination, utility condition assessment, communication of utility data to concerned parties, 

utility relocation cost estimates, implementation of utility accommodation policies, and util-

ity design.” The process involves multiple stages, including scoping, designating, locating, data 

management, and conflict analysis. In SUE, traditional processes, such as records research and 

site surveys, are coupled with new technological methods, such as geophysical methods and 

nondestructive vacuum excavation, to provide an investigation that leads to locations of judged 

“quality levels” for each depicted utility segment (FHWA 2017). These quality levels form the 

basis of SUE practices as they describe the relative positional and attribute certainty of a utility 

or portion thereof through categorizing the results from which its investigation judged reliable. 

A project team can determine what quality level is necessary to adequately design and construct 

their project and seek more certain levels at specific locations as needed, which typically entails 

additional cost.

C H A P T E R   1

Introduction
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There are four distinct quality levels that vary from Quality Level A (QLA), the highest level of the 

definition, to Quality Level D (QLD), the lowest level of the definition. Each quality level includes 

various combinations of existing-records research, site surveys, geophysical technology, and air-

vacuum technology. The following describes the four quality levels in more detail (FHWA 2018b).

• “SUE Quality Level D (QLD): contains data that is primarily obtained from existing utility 

records or verbal recollections, both typically considered unreliable sources. Combined, these 

sources may provide an overall ‘feel’ for the congestion of utilities, but are often highly limited 

in terms of comprehensiveness and accuracy. Although, this is the most basic level of infor-

mation for utility locations. QLD is useful primarily for project planning and route selection 

activities” (FHWA 2018b).

• “SUE Quality Level C (QLC): is the most commonly used level of information. It involves 

surveying visible utility facilities (e.g., manholes, valve boxes, etc.) and correlating this infor-

mation with existing utility records (QLD information). When using this information, it is 

not unusual to find that many underground utilities have been either omitted or erroneously 

plotted. Its usefulness, therefore, is primarily on rural projects where utilities are not preva-

lent, or are not too expensive to repair or relocate” (FHWA 2018b).

• “SUE Quality Level B (QLB): involves the application of appropriate surface geophysical 

methods to determine the existence and horizontal position of virtually all utilities within 

the project limits. This activity is called ‘designating.’ The information obtained in this manner 

is surveyed to a project control (known location benchmark). It addresses problems caused by 

inaccurate utility records, abandoned or unrecorded facilities, and lost references. The proper 

selection and application of surface geophysical techniques for achieving QLB data is critical. 

Information provided by QLB can enable the accomplishment of preliminary engineering 

goals. Using QLB information, decisions regarding location of storm drainage systems, footers, 

foundations and other design features can be made to successfully avoid conflicts with existing 

utilities. Slight adjustments in design can produce substantial cost savings by eliminating 

utility relocations” (FHWA 2018b).

• “SUE Quality Level A (QLA): also known as ‘locating,’ is the highest level of accuracy certainty 

presently available and involves the full use of the subsurface utility engineering services. 

It provides information for the precise plan and profile mapping of underground utilities 

through the nondestructive exposure of underground utilities, and provides the type, size, 

condition, material and other characteristics of underground features” (FHWA 2018b).

QLD has the least amount of financial investment but simultaneously has the highest degree 

of risk for DOTs because QLD provides the least amount of information and has limitations in 

accuracy, certainty, and comprehensiveness. This risk is primarily realized in the form of change 

orders, utility damage, and other unexpected problems (Lew 1999). As the quality level improves 

from QLD to QLA, the initial cost rises, but the potential for unexpected costs decreases.

The programmatic use of SUE, often referred to as a SUE program, is the formalized plan by 

a state DOT to implement SUE based on project criteria (or for all projects). Then, on a project 

basis, teams can align quality-level needs with appropriate stages of project development 

and/or delivery. SUE programs lead to more successful underground projects and reduced 

subsurface-utility damages (Lew 1999). Additionally, a risk-based SUE program is one of the 

recommendations made by the FHWA Program Review (FHWA 2018a).

While the previous definitions present a standardization of SUE quality levels, studies have 

noted variations in the implementation of these quality levels by state DOTs. In fact, as noted 

within this synthesis and other research, DOTs vary with regard to when SUE is initiated, how 

various quality levels are implemented, and how the data collected is communicated within 

plans and contract documents. This presents an opportunity for more standard implemen-

tation of SUE by state DOTs. This is further highlighted in NCHRP Synthesis 506: Effective 
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Utility Coordination: Application of Research and Current Practices, where 61% of DOT respon-

dents noted that “improved understanding of SUE” was the top utility-coordination-research 

need (Sturgill et al. 2017).

1.2 Synthesis Objective

The objective of this synthesis was to document current DOT use and practices related to 

SUE. Specifically, this synthesis examined how DOTs use SUE and when SUE is implemented 

during the project-design and delivery processes. The study further investigated how SUE has 

been defined by DOTs, what aspects of SUE have been adopted or adapted, and how these 

approaches impact stakeholders and the progress of highway projects. The scope of the synthesis 

is confined to the implementation of SUE in DOT highway-design and construction projects 

but may include varying project types, delivery methods, and implementation methods. This 

synthesis of SUE practice and state DOT implementation will assist those considering more 

integrated use of SUE and aid those developing a SUE program.

Information gathered to support this objective includes:

• The extent of DOT use of SUE (i.e., how many agencies have a SUE program);

• How the decision to use SUE is made and at what point in the project-delivery process the 

decision is made;

• DOT policies and procedures that guide SUE deployment;

• How SUE deliverables are obtained (e.g., in house, SUE contract service, utility owner, 

highway-construction contractor);

• At what point in the project-delivery process is SUE deployed (e.g., concept development, 

preliminary design, final design);

• Type of projects that typically use SUE (e.g., project excavation, foundations, urban versus 

rural, major versus minor roadway projects, project funding threshold);

• Use of SUE for various project-delivery methods;

• Quality assurance/quality control (QA/QC) procedures and processes for SUE deliverables;

• DOT-documented measurement of cost savings or risk reduction;

• How DOTs use and store SUE data after the project;

• Whether SUE is performed after utility relocation;

• An overview of SUE implementation approaches at DOTs; and

• Challenges understood in the implementation of SUE at DOTs.

1.3 Study Approach

To achieve the synthesis objective, the study team conducted an extensive literature review, 

sent a survey to state DOT representatives, and performed in-depth case example interviews. 

The literature review provided an initial understanding of the current state of research and 

practice, and, along with discussions with state DOTs, the synthesis panel and other SUE experts 

assisted in the development of the survey questionnaire. The survey was distributed to the 

utility-related membership of the AASHTO Committee on Right of Way, Utilities and Outdoor 

Advertising Control (CRUO). A total of 41 state DOTs participated in the survey among the  

51 requests sent (50 states and Washington, DC), providing an 80% response rate.

Following the survey, subsequent case example interviews were conducted to gather further 

information on the use of SUE. Cases were identified based on a combination of the state’s 

survey responses regarding their use of SUE, and six states participated in these interviews. They 

were Colorado, Georgia, Maryland, Minnesota, Pennsylvania, and Texas.
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1.4 Report Organization

This report is organized according to the study approach just described. Following this intro-

duction, Chapter 2, Literature Review, presents the findings from the literature and research 

investigated. Chapter 3, State of the Practice, presents findings of the survey distributed to the 

state DOTs. The survey questionnaire is provided in Appendix A with the detailed results 

provided in Appendix B. The details of the individual case example interviews are outlined in 

Chapter 4, with the questions guiding the interviews found in Appendix C. Chapter 5, Summary 

of Findings, presents the cumulative findings of the synthesis and needs for future research. 

A summary of the synthesis is provided at the beginning of this report.
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This chapter serves as the background for the survey results presented in Chapter 3 and case 

examples described in Chapter 4. The literature review provides an overview of recent research 

and current practices regarding SUE implementation at state DOTs. The chapter begins with a 

discussion of the development and history of SUE as a practice, continues with the standards 

defining and supporting SUE by ASCE and other agencies, and concludes with the documented 

impacts and research related to implementing SUE.

The literature demonstrated the progression and evolution of SUE since its beginnings in the 

1980s when lack of certainty about underground utilities and traditional project-development 

approaches in dealing with utilities (i.e., highway design without regard to utilities) led to the 

need for new practices. These challenges led to early underground-utility-investigation practices, 

such as vacuum excavation and geophysics, which started without a standard and were geared 

toward underground facilities only (FHWA 2018b). The literature review discusses some of the 

SUE technologies and their advancement. Over time, SUE evolved into a standardized field of 

engineering, incorporated more advanced practices and technologies, involved more advanced 

utility infrastructure, and combined aboveground utilities with subsurface utilities.

The review also highlights the standardization of SUE practice through the efforts of the ASCE 

and other agencies. At the time of this writing, this report, ASCE/CI 38-02, was the current 

National Consensus Standard to the process known as SUE. While the standard was developed 

from ASCE’s Construction Institute (CI), it is commonly referred to as ASCE 38-02 and is refer-

enced as such within this report. Knowledge and standardized practices are still evolving, and 

there is currently an impending revision to ASCE 38-02. The revision of ASCE 38-02 will be 

referenced as ASCE 38, followed by the two-digit year of its publication. Along with the revision, 

ASCE has developed a standard guideline for recording and exchanging utility-infrastructure 

data (to be referenced as ASCE 75), which is awaiting publication as well. It is worth noting that 

the standardized SUE practice is promoted and supported not only by ASCE but also by FHWA, the 

National SUE Association, and others.

The final area of review summarizes the documented impacts and past research regarding the 

implementation of SUE. Thus far, there have been a number of studies to show the potential 

value in implementing SUE. The literature-review results provided insight for the survey and 

case examples and helped to highlight the potential research needs discussed in Chapter 5.

C H A P T E R   2

Literature Review
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2.1  Historical Perspective on Subsurface Utility 
Engineering and Underground Utilities

2.1.1 Burden of Underground Utilities

Understanding the location of underground utilities became critical during the construction 

and excavation operations involved in the building boom of the 1950s, 1960s, and 1970s (Thorne 

et al. 1993). During this time, there were several factors that led to the need for subsurface-utility 

investigation, including an increase in the number of underground facilities. The number of 

underground-utility installations increased due to technological advances in wire coatings and 

a growing emphasis on beautifying landscapes (Sturgill et al. 2018). With this increase in under-

ground utilities, there was an increase in dig-in strikes, resulting in loss of services, injuries, 

delays, and even deaths. This promoted the initial establishment and growth of utility-location 

call centers (Sturgill et al. 2018). The earliest location call centers, the precursor to One Call, were  

formed from a clearinghouse beginning in 1964 (Thorne et al. 1993). Although the intent of these 

centers was for damage prevention during construction, their need and the abundance of under-

ground infrastructure pointed to a larger problem requiring coordination between aboveground- 

and subsurface-infrastructure systems.

Historically, underground-utility information has been incomplete or inaccurate. Recognizing 

this, engineers that work on projects with underground utilities have used exculpatory language 

in their contracts to protect themselves, including statements such as: “Utilities depicted on these 

plans are from utility owner’s records. The actual locations of utilities may be different. Utili-

ties may exist that are not shown on these plans. It is the responsibility of the contractor at 

time of construction to identify, verify, and safely expose the utilities on this project” (Lew 1999). 

This approach shifted the burden of tracking these utilities to the contractor. While the One Call  

system has been established to reduce the risk of utility damages, utility owners generally do 

not maintain accurate as-built drawings (Meis et al. 2020). Thus, contractors have historically 

had minimal knowledge of utility locations. Because contractors assumed this risk, they would 

increase bid prices to account for this contingency, file change orders, and make claims when 

necessary (Lew 1999; FHWA 2018a). The project owner was then obligated to pay for these change 

orders and claims due to utilities being treated as a “differing or unknown site condition” in standard 

contract documents.

2.1.2 Brief History of SUE

By the 1970s and owing to the amount and uncertainty of underground utilities, it was becoming 

apparent that the approach of designing highway projects without regard to utilities was not 

effective (FHWA 2017). Help came from the utility industries themselves and, specifically, the 

gas industry. Henry “Garon” Stutzman was a relocation engineer for the Washington Gas Light 

Company. By the 1970s, he had come to believe that relocations were largely a waste of taxpayer 

and ratepayer dollars. He was aware of the approach of using vacuum and air excavation to 

replace corrosion-protection anodes for gas lines and saw that as an opportunity to locate sub-

surface utilities with minimal disturbance (Anspach 1997). In 1982, Stutzman, with financial 

backing from a Washington-area contractor, W. R. Owens, founded the first subsurface-utility-

locating company called So-Deep. This company was focused on gathering data on the exact 

location of utilities prior to design and eventually became the first SUE company. In looking for 

additional methods for application, Stutzman and a colleague were introduced to new utility-

locating techniques through James H. Anspach, a Pennsylvania State University geophysicist 

specializing in civil applications for geophysics (Anspach 1997).

The introduction of these advanced techniques made it vital to differentiate between “des-

ignating” and “locating.” Designating became known as the process of determining a utility’s 
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existence and approximate location through interpretation of an energy field of some kind, 

whereas locating became known as the process of actually exposing a utility. To date, these 

practices remain much the same (Anspach 1997).

In the early 1980s, it became apparent that transportation projects were still experiencing 

unnecessary relocations, construction delays, and encounters with unknown utilities, and the 

use of vacuum excavation and geophysics began to be implemented by some DOTs (FHWA 2017). 

For example, in 1983, the Virginia DOT (VDOT) piloted utility-locating services and hired  

So-Deep to confirm “certified” locations from the utility company. With vast discrepancies identi-

fied and caught before construction, VDOT realized substantial savings. By 1985, VDOT contracted  

with So-Deep to perform subsurface investigations statewide, and by 1986 they added utility- 

relocation-design-and-coordination services to their contracts. This meant that SUE was becoming 

a formalized field of engineering and now had components of designating, locating, and utility-

relocation design (Anspach 1997).

Over time, the practice of SUE services became more rigorous. States like Virginia determined 

that the services of an experienced land surveyor were necessary, whereas other states neces-

sitated that this work must be sealed by a registered professional engineer, and still others 

required geologists to perform the work. In 1989, the first court case ruled that SUE services 

were professional services rather than contractor services. This was partially determined because 

statutes governing the practice of geology, land surveying, and engineering in Virginia were 

involved in the collection and interpretation of data supplied by subsurface-utility engineers 

(Anspach 1997).

In the 1990s, technology and geophysics were advancing. For example, there was the first appli-

cation of ground-penetrating radar (GPR) for subsurface-utility designating. These advances led 

to the promotion of SUE by So-Deep and FHWA, and So-Deep demonstrated various desig-

nating and locating techniques for the DOE. During discussions regarding the demonstration 

project and drawing parallels of utility issues with nuclear-safety concepts, the four “utility quality 

levels” were born. This concept caught the attention of several other state and federal agencies 

(Anspach 1997).

By the late 1990s, broadscale support and use of SUE led the ASCE to begin establishing a 

national standard regarding the responsibilities of engineers, project owners, and contractors for  

the collection and depiction of utility data on design and construction documents (Anspach 1997). 

This standard eventually became known as ASCE 38-02, the “Standard Guideline for the Collec-

tion and Depiction of Existing Subsurface Utility Data.”

2.2  Evolution of Subsurface Utility Engineering  
Tools and Technologies

As mentioned, one area of tools and technologies seeing the most advancement for SUE appli-

cations has been geophysical tools. These techniques typically align with judging SUE QLB loca-

tion information. FHWA notes that the proper selection of subsurface geophysical methods for 

QLB cannot be overlooked. They call out electromagnetic methods (e.g., pipe and cable locators, 

GPR, metal detectors, and so forth), magnetic methods, and elastic-wave methods (e.g., reso-

nant sonic, active sonic, and passive sonic). These are further discussed within ASCE 38-02, 

but all have their advantages and drawbacks in locating utilities (FHWA 2018b). The appendix 

of the ASCE 38-02 standard also presents a summary of methods and SUE approaches.

Previous studies provided an excellent basis and background regarding many of these tech-

nologies, as discussed in the following. Jeong and Abraham prepared a paper, titled A Decision 
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Tool for the Selection of Imaging Technologies to Detect Underground Infrastructure, where they 

present various SUE technologies along with conditions of their application and a decision 

support tool (2004). Table 2.1 presents the various electromagnetic methods prepared by Jeong 

and Abraham, discussing the application criteria of each (2004). They go on to note that the 

selection of these methods is dependent upon criteria, including utility type, the material of the 

utility, assembly and joint types, tracing materials used, access points, ground surface and soil 

types, state of the contents within the utility conduit, depth, and size of the utility (Jeong and 

Abraham 2004).

Application Features of Electromagnetic Methods 

Electromagnetic Methods Application Features Crew and Effectiveness

Pipe and cable locators 
     Conductive mode 
     (Low frequency) 

Only metallic objects can be detected  
Direct hookup to the utility line  
Frequency range: 220–640 Hz 
Good for tracing utilities 

Crew size: 1–2 people 
Effective depth: <15 feet (4.6 m) 

 

Pipe and cable locators   
     Conductive mode 
     (High frequency) 

Only metallic objects can be detected  
Direct hookup to the utility line 
High chance of coupling of the electromagnetic wave to adjacent 
utilities 
Frequency range: 8–480 kHz 
Good for tracing utilities 
Not good for low-conductive joints 

Crew size: 1–2 people  
Effective depth: <15 feet (4.6 m) 

Pipe and cable locators 
     Inductive mode 

 

Only metallic objects can be detected  
Frequency range: 8–480 kHz 
Surface-utility appurtenance is required 
Indirect-energy generation from the surface 

Crew size: 1–2 people 
Effective depth: <6 feet (1.8 m) 

Pipe and cable locators 
     Passive mode 

No transmitter is required 
Frequency: 50 Hz 
Good for searching metallic or live electric lines 

Crew size: 1–2 people 
Effective depth: <4.5 feet (1.4 m) 

Pipe and cable locators 
     Sonde insertion method 

Specially designed transmitter (sonde/probe) 
Direct insertion of sonde to the underground utility 
Good for nonmetallic drain, sewer pipe, or ducts 
Surface connection is necessary, such as a manhole 

Crew size: 2 people 

Pipe and cable locators 
     Tracing wire or metallic         
     marking tape method 

Tracing wire/metallic marking tape must be installed in the 
construction stage of the utility 
Pipe and cable locator with conductive mode is generally utilized 

Crew size: 1–2 people 
Effective depth: <15 feet (4.6 m) 

Imaging technologies 
Terrain conductivity 

Typically metallic objects can be detected  
Can detect other features of different conductivity from the 
surrounding soil 
Good for searching utilities (insulated metallic utilities, 
underground storage tanks, wells, and vault covers) 
Useful in nonutility congested area 

Crew size: 1 person 
Effective depth: <15 feet (4.6 m) 

E-line locators Requires E-line locators as well as pipe and cable locator 
Digging a hole/creating an access point to the utility is necessary 
Installing an electro-line through the access point 
Pipe and cable locator with conductive mode is generally utilized 
Currently used for plastic gas pipe 
Exact location for pipe is required 

Crew size: 2 people 
 

Metal detectors Metallic objects can be detected 
Applicable for shallow manhole lids, valve-box covers, and so on 
Good for searching utilities  

Crew size: 1 person  
Effective depth: <2 feet (0.6 m) 
 

Electronic marker systems 
(EMS) 

Electronic markers must be installed in the construction stage 
Different frequency of electronic markers required for different 
types of utilities 
Typical spacing of markers: 60 feet (6.1 m) 
Usually used for marking of special buried features such as valves, 
splices, etc.  

Crew size: 1 person 
 

Ground-penetrating radar 
(GPR) 

Both metallic and nonmetallic utilities may be imaged  
Frequency range:1MHz–1GHz 
Good for searching/tracing utilities 
Poor ability on highly conductive soils such as clay, heavily 
saturated soil, etc. 

Crew size: 1–2 people 
Geophysicist or highly trained 
engineer’s analysis required 
Effective depth: <6 feet (1.8 m) 

Note: Effective depth was not provided for all methods within the materials used to recreate this table.

Table 2.1.  Electromagnetic SUE technology applications (recreated from Jeong and Abraham 2004).
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Method Application Major Advantages Major Limitations

Ground-penetrating 
radar

• Utility detection 
and tracing 

• Ability to detect both 
metallic and nonmetallic 
utilities

• Can be used for initial 
searches of larger areas

• Relatively short detection range
• Reliability largely depends on 

utility dimensions, utility 
materials, buried depth, and soil 
conditions

• Cannot detect utility type
• Data is difficult to interpret

Pipe and cable 
locations

• Utility detection 
and tracing 

• Especially suitable for 
tracing metallic utilities or 
nonmetallic utilities when
tracing wires are accessible

• Can be used in both a passive 
mode and an active mode 
(see following section) 

• A large variety of 
instruments available 

• Results affected by factors such as 
utility diameter, ground 
conductivity, existence of other 
conductors

• Extremely prone to environmental 
interferences when used in passive 
mode

• Accurate detection and tracing 
require access to utilities

• Depth estimation is not reliable 

Ground-penetrating 
radar and/or 
electromagnetic 
induction arrays

• Utility detection 
and tracing 

• More reliable and accurate 
results than traditional GPR 
and pipe and cable locators

• Capable of 3-D utility 
mapping

• Less portable than traditional GPR 
equipment and pipe and cable 
locators

• Requires sophisticated software 
for data processing

Terrain conductivity 

• Utility detection • Detection distance is 
relatively high

• Suitable for search of 
isolated utilities

• Can detect nonmetallic 
utilities

• Prone to interferences by nearby 
electromagnetic noises

• Not suitable for tracing utilities
• Incapable of depth estimation
• Reliability largely affected by soil 

type

Beyond electromagnetic methods, other studies present a larger range of methods available for 

utility investigation, including mechanical waves, gravity, and temperature, among other mea-

surement aspects. A valuable summary discussing these methods is provided in reports by Kraus 

et al., Utility Investigation Best Practices and Effects on TxDOT Highway Improvement Projects 

(2013), and by Sinha et al., Subsurface Utility Engineering Manual (2007). Kraus et al. also pro-

vided concise tables illustrating the advantages and limitations of an assortment of investigation 

technologies. These are presented in Tables 2.2 and 2.3.

While the studies previously mentioned provide a synopsis-level understanding of these tech-

nologies used for geophysical-utility investigations, each could be investigated in-depth and in 

detail. For example, in a brochure provided by Radiodetection, titled The Theory of Buried Cable 

and Pipe Location, details are presented regarding the technologies and approaches of using cable 

and pipe locators (2017). While these types of approaches may have been first used in the early 

1900s and are founded on nineteenth-century technology, the science behind them is quite com-

plex. In fact, in an Underground Construction magazine article, Anspach noted that pipe and cable 

locators are some of the most sophisticated geophysical tools available in recent years. The issue 

with the use of these devices has been that few technicians know the full range of the device’s 

capabilities and their setup (2018). The details presented by Radiodetection’s brochure illustrated 

these complexities, the need for properly trained users, and an understanding of the utilities being 

investigated and their in situ conditions to achieve relevant results (2017). As pipe and cable locators 

have advanced in antenna and frequency availability, so too has GPR equipment.

One example of GPR advancement was presented by Young and Kennedy in their report 

Utility-Locating Technology Development Using Multisensor Platforms (2015). This report was 

Table 2.2.  Frequently used SUE approaches (recreated from Kraus et al. 2013).
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prepared for a project conducted under the Second Strategic Highway Research Program R01B 

topic of Utility Locating Technologies. The project focused on two advanced utility-identification 

technologies: multi-channel ground-penetrating radar (MCGPR) and time domain electro-

magnetic induction (TDEMI). Similar to other GPR use, MCGPR signals are found to be limited 

in clay, otherwise conductive soils, or those with high water tables. TDEMI is effective in highly 

conductive soils for identifying metal utilities or utilities with a metal tracer wire. A significant 

finding of the research effort is that investigation methods can be most successful when combined 

with consideration of the utility, terrain, and other conditions and attributes involved in the 

investigation (Young and Kennedy 2015). Further noted was the importance of postprocessing 

data and software applications.

Software applications and combined technologies have been significant contributors to the 

advancements in utility-investigation equipment. As noted in a Trenchless Technology article 

titled “High Resolution Multichannel GPR for Efficient Utility Mapping,” MCGPR technol-

ogy, while more expensive to capture than more traditional GPR, allows for coverage of large 

areas and presents the ability for 3-D representation of utilities through certain software platforms 

(2020). Traditional GPR and other technology combinations are seeing additional advance-

ments. Examples include recently developed 3-D GPR equipment capable of collecting data at 

high speeds (up to 80 miles per hour) and combination technologies such as the SPAR 300. The 

SPAR is a surveying and mapping technology using magnetic sensors and theoretical models of 

expected pipe magnetic fields to map the potential location of the utility based on the SPAR’s 

known location from the global navigation satellite system (GNSS) coordinates. Additional com-

binations are using GPR and light detection and ranging (LiDAR) to capture aboveground and 

belowground features and stitching them together into a single 3-D model (Zeiss 2018).

Beyond the SUE QLB technologies, it is important to discuss the approaches for SUE QLA. 

Sinha et al. discuss these approaches and note their selection is relative to field conditions and 

the utility being investigated (2007). It is important to note that QLB information is critical to 

the investigations using QLA. Each test pit or hole investigated for QLA information incurs 

significant costs compared to the lower-quality-level methods. QLA is typically a small exposure or 

Method Application Major Advantages Major Limitations

Resistivity measurements 
and capacitive resistivity 
method

• Utility detection • Suitable for general 
utility searching

• Data collection and interpretation are
difficult compared to other methods and 
require experienced personnel

Magnetic methods

• Utility detection • Suitable for searching 
over a large area

• Suitable for utilities 
marked with magnets

• Shallow detection range 
• Not capable of depth estimation
• Prone to interference from nearby 

magnetic sources

Infrared thermography

• Utility detection • NA • Shallow detection range
• Requires very sensitive equipment
• Not capable of depth estimation

Acoustic location

• Utility tracing • NA • Prone to interference from background 
noise

• Requires access to or prior knowledge of 
utilities

• Not capable of depth estimation

Microgravitational 
techniques

• Detection of very 
large 
underground 
objects

• NA • Requires very precise measurements and 
experienced personnel

Table 2.3.  Infrequently used SUE approaches (recreated from Kraus et al. 2013).
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hole to find and survey the exact location and dimensions of a facility at a specific point or location. 

QLB is also desirable to help the identification of what was actually found in the test hole. If a test 

pit misses the target due to poor QLB information, additional work becomes necessary. Beyond 

typical excavation operations to achieve QLA, vacuum-excavation methods may be employed. 

As Sinha et al. explain, the choice between air-vacuum excavation and hydro-vacuum (water) 

excavation is dependent on soil type, water tables, and other attributes (2007). Water table and 

soil or groundwater contamination may be additional concerns to consider by those providing 

the SUE investigation.

2.3  Standardization and Promotion of Subsurface  
Utility Engineering

The ASCE developed the National Consensus Standard (NCS) for SUE, titled ASCE 38-02, 

“Standard Guideline for the Collection and Depiction of Existing Subsurface Utility Data.” As an 

NCS, developed through ASCE and American National Standards Institute (ANSI) standard adop-

tion procedures, the justice system holds high regard for the standard. ASCE 38-02, therefore, 

assists in both defining the professional standard of care and in the adjudication of blame within 

SUE practices (FHWA 2018b).

In support of this standardization and the promotion of SUE as a professional practice with 

a standard of care, the SUE Association was formed in 2018 to support and protect the interests 

of the SUE provider community (SUE Association 2020). This group has further advocated the 

use of SUE and SUE service scoping of state DOTs. The execution of these actions varies sig-

nificantly by state DOTs, though many hire consultants to perform SUE work. As of 2004, SUE 

contracts were awarded as cost-plus-fee (42% of all contracts), unit-price (32%), daily-rate (14%), 

and lump-sum (12%) contracts (Jeong et al. 2004). The appropriate selection of these contract 

types involves a balancing of advantages and tradeoffs between the state DOTs and consultant 

SUE providers across the scope of the services required. The FHWA Program Review notes that 

Indefinite Delivery Indefinite Quantity (IDIQ) approaches can be a useful alternative by providing 

a balance of cost and risk for SUE services (FHWA 2018a).

The growth in the number of SUE providers and cross-industry support not only led to the 

development of the SUE Association but also led to the development of ASCE’s Utility Engineering 

and Surveying Institute (UESI). UESI represents professionals in utility and pipeline engineering, 

surveying, and geomatics communities and offers opportunities for networking and shaping the  

future of the industry through technical activities, continuing education, conferences, and the devel-

opment of internationally recognized standards (ASCE 2020). UESI defined utility engineering as:

A branch of Civil Engineering that focuses on the planning, position, design, construction, operation, 

maintenance, and asset management of any and all utility systems, as well as the interaction between utility 

infrastructure and other civil infrastructure (ASCE 2020).

UESI is leading the charge in the standardization of practice around what is currently referred  

to as SUE and utility engineering. The UESI activities are highlighted in the evolution of the 

ASCE 38-02 standard as they have taken over the ownership of that standard from the Construc-

tion Institute.

2.3.1 ASCE 38-02

ASCE’s 38-02’s “Standard Guideline for the Collection and Depiction of Existing Subsurface 

Utility Data” was published and distributed in 2003. ASCE 38-02 elevated utility investiga-

tions to a professional effort and created the industry standard for achieving the level of care to 

assess and appropriately address and mitigate utility risk for project development. In addition 

to describing relative costs and benefits, the standard provides guidelines for collecting and 
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designating the quality of utility information depicted on plans, as well as using professional judg-

ment in a standardized manner (FHWA 2018b).

The ASCE standard clarifies that SUE is a process, not a technology. ASCE 38-02 defines SUE 

as a branch of engineering practice that involves managing certain risks associated with:

• Utility mapping at appropriate quality levels;

• Utility coordination;

• Utility-relocation design and coordination;

• Utility-condition assessment;

• Communication of utility data to concerned parties;

• Utility-relocation cost estimates;

• Implementation of utility-accommodation policies; and

• Utility design (FHWA 2018b).

These activities, combined with traditional records research, site surveys, and the utilization of 

new technologies, such as surface geophysical methods and nondestructive vacuum excavation, 

aim to provide “quality levels” of information (FHWA 2018b).

ASCE 38-02 is undergoing a substantial revision that is expected to be published very soon.

2.3.2 ASCE As-Built Standard

As of this publication, ASCE is also developing a Standard Guideline for Recording and 

Exchanging Utility Infrastructure Data (to be ASCE 75). This document is intended to comple-

ment ASCE 38-02 and provide guidelines for documenting utility infrastructure when it is 

being installed or is exposed. Included is a standardization for spatial data and feature attri-

butes that provide the data required to produce 3-D renderings of utility installations tied to 

real-world coordinates. Effectively, this latter ASCE standard is an “as-built” standard for docu-

menting “newly installed” or exposed utility infrastructure, while ASCE 38-02 is a standard for 

documenting “existing” and already-buried utility infrastructure (Meis et al. 2020).

The purpose of the as-built standard is to provide guidance to assist ROW and utility owners 

in establishing standards for as-built data collection. State DOTs have already used earlier draft 

versions of these guidelines for the development of as-built processes and data repositories. Yet, 

when complete and distributed, the standard guideline will present common definitions for 

communicating the positional accuracy of utility assets and define a minimum set of data attri-

butes necessary to help understand a facility, along with type, function, ownership, materials, 

status, and the like. It is anticipated that the guideline will encourage the adoption of standard 

practices for documenting the location and attributes of underground- and aboveground-utility 

infrastructure, resulting in permanent records of the location determined by direct-measurement 

methods as facilities are installed. This would lead to future savings and understanding of utility 

facilities (ASCE n.d.).

This new standard is much anticipated and has already been supported and adopted by some. 

For instance, the Open Geospatial Consortium (OGC) has already adopted the standard draft 

for their Model for Underground Data Definition and Integration (MUDDI) initiative (Lieberman 

and Roensdorf 2020).

2.4 Support for Using Subsurface Utility Engineering

The use of SUE was supported by the FHWA even prior to the standard being developed by 

ASCE. FHWA’s Program Guide for Utility Relocation and Accommodation on Federal-Aid 

Highway Projects notes that FHWA has promoted the use of SUE within preliminary-engineering 
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project phases since 1991 and considers the cost of SUE services an eligible expense for federal 

aid. Further noted, the use of these professional services can eliminate:

• Delays to projects caused by waiting for utility relocation work to be completed so highway 

construction can begin;

• Delays to projects caused by redesign when construction cannot follow the original design 

due to unexpected utility conflicts;

• Delays to contractors during highway construction caused by cutting, damaging, or discovering 

utility lines that were not known to be there;

• Claims by contractors for delays resulting from unexpected encounters with utilities; and

• Deaths, injuries, property damage, and releases of product into the environment caused by 

cutting utility lines that were not known to be there (FHWA 2003).

The Program Guide provides monetary justification through savings reported by research 

(FHWA 2003). This supporting research, which highlights the return on investment in using 

SUE, is further detailed in a later section of this synthesis.

The Program Guide notes that the Brooks Act applies to SUE services, and providers should 

be selected through quality-based approaches with care taken to ensure services and providers 

are qualified and are providing SUE according to the ASCE standard. The Program Guide goes 

on to note:

States should no longer be relocating underground utilities unnecessarily or encountering them unexpect-

edly on Federal-aid highway projects. The SUE technology is readily available to virtually eliminate these 

wasteful activities. Federal funds should not be used to participate in any unnecessary utility costs on 

projects where proven technologies, such as SUE, have not been used or have not been used properly 

(FHWA 2003).

This long-term support for SUE has not resulted in its programmatic practice. A recent 

FHWA Program Review, National Utility Review: Utility Coordination Process, found: lacking 

accuracy in utility location information; incomplete utility relocation plans; lacking justification 

in relocation estimates; no relocation schedules; limited utility information communicated in 

bid packages; an inability to quantify cost and time increases to construction projects as a result 

of utilities; and limited oversight for relocation efforts (FHWA 2018a). The review further noted 

that these deficiencies are often tied to underground utilities where SUE was not adequately 

performed, and few DOTs are methodically using SUE, with only 23% having a programmatic 

risk-based approach (FHWA 2018a).

The report goes on to state:

These gaps are often tied to underground utilities where subsurface utility engineering or SUE is lacking. 

Most State DOTs do not adequately investigate underground utilities, especially vertical or depth (z coordi-

nates), resulting in utility conflicts either being misidentified or not identified at all during the preconstruc-

tion phase. This results in contractors unexpectedly encountering utilities during construction, a situation 

that often increases project cost or causes delays, or sometimes both (FHWA 2018a).

The need is further highlighted by the FHWA Program Review, which noted:

One reason why utility conflicts are unknown and thus increase project risk is that few DOTs methodi-

cally use subsurface utility engineering (SUE) as a common practice. One of the program review survey 

questions collected during Phase 1 of this review asked State DOTs to briefly explain their process for 

locating utilities and whether they used SUE, utility company input, or as-built plans—those that depict 

the final location of the utilities. According to the survey, 27 State DOTs (53 percent) indicated that their 

primary method of utility investigation was as-built plans and the national subsurface utility locator service 

known as Call 811 or One Call (FHWA 2018a).

http://nap.nationalacademies.org/26588


Implementation of Subsurface Utility Engineering for Highway Design and Construction

Copyright National Academy of Sciences. All rights reserved.

16  Implementation of Subsurface Utility Engineering for Highway Design and Construction

There are two approaches currently used to address and reduce issues with utilities on projects:

• SUE investigations and Utility Engineering (UE) design analytics and resolution develop-

ment, which occur during project development; and

• Damage Prevention (DP) practices utilizing One Call (Call 811) notifications, contract locating 

services, and related damage incident reporting, which occur at the time of excavation (Meis 

et al. 2020).

SUE and utility engineering acquire depictions of utility infrastructure through methodical 

engineering and geophysical investigation performed in accordance with ASCE 38-02 and then 

integrating that data in project development to mitigate issues and risk during the planning and 

design of a project. In contrast, damage-prevention services are the focus of organizations such as 

the Common Ground Alliance (CGA) and contract locating industries to place marks and flag-

ging (“locates”) on the ground during construction to identify utilities (Meis et al. 2020).

SUE is fundamentally about reducing the risk associated with utilities by performing a thorough 

utility investigation and depicting that investigation in a risk-based format (Anspach and Scott 

2019). The goal of these investigations is to reduce the uncertainty associated with historic 

records (or lack thereof), inaccurate visual indications, unclear geophysics, and inconsistent 

exposures (Anspach and Scott 2019). The realization of these uncertainties over the life of the 

project tends to drive up project costs and create delays as unexpected obstructions are identi-

fied during the construction process.

Projects that necessitate SUE are usually:

• Urban-highway projects and utilities with a high potential of expected utility conflicts;

• Underground-utility projects with congested utility networks and high potential of utility 

relocations;

• Projects with limited, narrow, and congested ROW; and

• Highway projects that have tight schedules (Sinha et al. 2007).

Preliminary research on SUE showed the early utility-location and condition data could be 

used as a way to assure minimal delays and cost overruns (Kraus et al. 2013). Doing so provides 

more accurate and complete information about utility factors that will reduce conflicts within 

the project (Quiroga et al. 2012). The consequence of inaccurate or incomplete information 

about utility facilities can result in:

• Disruptions when utility installations are encountered unexpectedly during construction, either 

because there was no previous information about those installations or because utilities were 

inaccurately depicted on the construction plans;

• Damage to utility installations, which can disrupt utility service, damage the environment, 

and endanger the health and safety of construction workers and the public;

• Delays that can extend the period of project development or delivery and increase total project 

costs, leaving the public’s transportation needs unmet;

• Increased contractor bids to mitigate or compensate for the increased risks, costing tax-

payers more;

• Unnecessary cost and time increases because of change orders and other utility issues;

• Jeopardized highway-worker and public safety due to unknown underground utility lines 

during construction;

• Compromised public safety when utility-related project delays extend work zones, sometimes 

into the next construction season;

• Strained relationships among state DOTs, contractors, and utility companies due to increased 

risks, lack of communication, and unknown and unexpected problems (FHWA 2018a; Meis 

et al. 2020).
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Even with this support for using SUE, there have been lulls in its application in DOT pro-

grams and projects as previously noted in the FHWA Program Review, National Utility Review: 

Utility Coordination Process (FHWA 2018a).

NCHRP Synthesis 506: Effective Utility Coordination: Application of Research and Current 

Practices, provides insight into the use of SUE by DOTs. This synthesis found SUE to be ranked 

within the top-five practices considered effective for utility coordination by state DOTs but 

also identified SUE as an area where there is a need for improved understanding. Notably,  

an improved understanding and guidance on the use of SUE was the top-ranked research needed 

according to state DOTs (Sturgill et al. 2017).

2.5  Previous Extent of Subsurface Utility  
Engineering Use

Along with the history, promotion, and support of SUE over time, there are previous studies 

indicating the extent of SUE use and its increase in use. Adapted from a So-Deep, Inc., presenta-

tion delivered by Jim Anspach, Figure 2.1 illustrates where SUE had been implemented in 1992. 

The implementations represented were not exclusive to state DOT use. In some cases, the use 

within the state was not by the DOT but by other entities.

The AASHTO CRUO conducted surveys in 2006 and 2008, presenting SUE use rates more 

than a decade later. These surveys found that 50% of the 2006 DOT respondents and 40% of the 

2008 DOT respondents were implementing SUE. NCHRP Synthesis 506: Effective Utility Coordi-

nation: Application of Research and Current Practices showed that the use rate increased to 74% 

by 2017 (Sturgill et al.). This baseline information will be compared to the survey results of this 

synthesis in Chapter 3 (83% of the survey respondents indicated that they implement SUE).

Figure 2.1.  States where SUE has been implemented circa 1992 (adapted from So-Deep Records).
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2.6  Documented Impacts and Other Research Studies  
on Subsurface Utility Engineering

SUE and utility-engineering practices have been the focus of organizations, including the 

ASCE, the TRB, and the FHWA. In the past two decades, a number of research studies have been 

performed to evaluate the benefits and costs of SUE implementation for these agencies. Several 

studies are presented in the following sections, along with their main findings.

2.6.1 Cost Savings

Purdue University’s Department of Building Construction Management conducted a study 

titled “Cost Savings on Highway Projects Utilizing Subsurface Utility Engineering” for the FHWA 

(Lew 1999). The goal of this study was to determine if SUE provided reduced costs and fewer 

delays on highway projects. In a study of 71 SUE QLB and QLA projects across four states, 

Lew (1999) found that approximately $4.62 was saved for every $1 spent on SUE and that achieving 

a QLA or QLB was less than 0.5% of the total project cost. This was an additional construction 

savings of 1.9% over QLC and QLD projects. This meant that, for the $51 billion spent on 

highway construction during 1998, nearly $1 billion would be saved if SUE was systematically 

implemented on all QLB and QLA projects. This savings was based on 21 distinct categories 

that were quantified in terms of time and cost-saving and risk-management actions, which are 

presented later. Each of these categories was considered a benefit of performing SUE for the 

DOT. Time savings of 12–15% was also noted from the Virginia DOT projects. Furthermore, 

nonmeasurable qualitative savings was determined to be significant. Based on these findings, 

SUE was determined to be a practice that should be used systemically to reduce the cost of risks 

associated with existing subsurface utilities (Lew 1999).

Benefits and cost savings offered by SUE:

1. Reduction in unforeseen utility conflicts and relocations

2. Reduction in project delays due to utility relocates

3. Reduction in claims and change orders

4. Reduction in delays due to utility cuts

5. Reduction in project contingency fees

6. Lower project bids

7. Reduction in costs caused by conflict redesign

8. Reduction in the cost of project design

9. Reduction in travel delays during construction to the motoring public

10. Improvement in contractor productivity and quality

11. Reduction in utility companies’ cost to repair damaged facilities

12. Minimization of utility customers’ loss of service

13. Minimization of damage to existing pavements

14. Minimization of traffic disruption, increasing DOT public credibility

15. Improvement in working relationships between DOT and utilities

16. Increased efficiency of surveying activities by elimination of duplicate surveys

17. Facilitation of electronic-mapping accuracy

18. Minimization of the chance of environmental damage

19. Inducement of savings in risk management and insurance

20. Introduction of the concept of a comprehensive SUE process

21. Reduction in ROW acquisition costs (Lew 1999)

2.6.2 SUE Manual and Cost-Benefit Analysis

In 2007, the Pennsylvania Department of Transportation (PennDOT) commissioned Pennsyl-

vania State University’s Transportation Institute to develop the “Subsurface Utility Engineering 
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Manual,” which would provide much-needed consistency in the implementation of SUE across 

districts in the state (Sinha et al. 2007). As part of this project, Sinha et al. (2007) developed three 

core resources: (1) a procedure for selecting the most beneficial means of SUE investigations 

based on the utility impact, (2) a decision matrix to evaluate the best quality level of SUE based 

on known (or unknown) conditions, and (3) a detailed cost-benefit analysis.

The first and second core resources—the utility-impact assessment and the decision matrix—

were intertwined tools that enabled engineers to determine the optimal SUE quality level com-

mensurate with their expected site conditions. First, the utility-impact assessment provided a 

tool to evaluate the likelihood that utilities may impact the project, as well as the complexity of 

those utilities. The decision matrix then allowed engineers to better evaluate the risk and cost 

impact of selecting a quality level other than what would be optimal for that specific project 

(e.g., selecting QLA when only QLD was needed or vice versa) (Sinha et al. 2007).

The third core resource, the detailed cost-benefit analysis, was based on 10 case studies per-

formed with utility engineers, SUE consultants, designers, contractors, and PennDOT project 

managers and engineers. The total cost of these 10 cases exceeded $120 million, and the optimal 

quality level of each project was at least QLB, based on the application of the decision matrix to 

the cases. This cost-benefit analysis found that $22.21 was saved for every $1 invested in SUE 

and that achieving a QLA or QLB cost less than 0.6% of the total project cost. This offered a 

savings of over 15% of the traditional QLC and QLD. In general, this study noted that the cost 

benefit of using SUE increased as the utility complexity increased (Sinha et al. 2007).

2.6.3  Cost and Time Benefits for Using SUE  
(Louisiana State University Study)

A study completed in 2021 by Louisiana State University titled “Cost and Time Benefits  

of Using Subsurface Utility Engineering in Louisiana” investigated the cost and time benefits of 

SUE for highway projects in Louisiana. Actual costs were used to determine these benefits, and 

therefore only projects that used SUE services after encountering utility conflicts during con-

struction were evaluated (Mutoni et al. 2021). This reduced the documented savings of SUE used 

in preliminary-design stages to maximize benefits. However, within these parameters, this study 

found a realized cost savings of $2.73 for every $1 spent on SUE. This research also reviewed 

savings along both project type and size to determine where the most benefit from SUE was  

realized. Findings suggest the most savings was on larger, complex projects costing at least 

$3 million (Mutoni et al. 2021).

2.6.4 NCHRP Project 20-07/Task 389

In 2018, NCHRP Project 20-07/Task 389, “Implications of State Departments of Transpor-

tation (DOTs) Participation in the One Call Process as an Underground Facility Operator,” 

reviewed One Call practices and legislation. The findings determined that One Call’s purpose is 

in damage prevention and is not an effective practice for avoidance in design, as it is not an alter-

native to SUE. The report notes One Call is an important service but that it primarily serves as a 

liability-assignment mechanism and not a utility investigation (Sturgill et al. 2018).

2.6.5 Utility Location and Highway Design Synthesis

In 2010, NCHRP Synthesis 405: Utility Location and Highway Design identified the core 

challenges between utility coordination and highway design (Anspach 2010). This synthesis 

determined that the severity of utility impacts are related to DOT procedures for identifying, 

locating, and resolving conflicts regarding utilities. Recognizing that DOTs have a wide array of 

procedures, this synthesis provided a succinct list of best practices to mitigate these utility and 

highway conflicts.
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2.6.6 SUE Information Management for Airports Synthesis

In 2012, TRB’s ACRP Synthesis 34: Subsurface Utility Engineering Information Management 

for Airports reinforced the concept that utility management and coordination are essential to 

appropriately address potential utility impacts on projects (Anspach and Murphy 2012). While a 

number of methods for identifying utility facilities were evaluated, one best practice determined 

from this study was the early involvement of SUE specialists that have knowledge of utility 

installations and proper investigative procedures. This early involvement allowed for improved 

identification and management of utility-conflict situations and reduced the associated risk.

2.6.7 Practices for Managing Utility Coordination in Transit Projects

In 2015, TCRP Synthesis 118: Practices for Utility Coordination in Transit Projects reinforced 

the fact that incomplete utility-facility information was ubiquitous across projects. This incom-

plete information may cause unexpected conflicts, but DOTs currently lack the necessary 

strategies to effectively resolve these knowledge voids. This synthesis further noted that the type 

of owner, the experience of the project team, and the timing of coordination on the project could  

significantly alter the amount and success of utility-coordination efforts. Furthermore, this 

synthesis determined that the application of utility-conflict matrices, 3-D technologies, and 

ASCE 38-02 was inconsistent across agencies.

2.6.8  Managing Longitudinal Installations on Controlled  
Access Highway ROW Synthesis

In 2016, NCHRP Synthesis 462: Managing Longitudinal Utility Installations on Controlled 

Access Highway Right-of-Way examined how longitudinal utility installations were managed on 

controlled-access-highway ROWs (Kraus 2014). This synthesis showed that, although individual 

DOTs have their own practices and procedures for managing these projects (e.g., use of utility 

corridors, shared trench methods, and utility ROW accommodations), there was not a national 

standard of practice that could guide these procedures. Furthermore, this synthesis showed that 

the state of the practice had not yet achieved the implementation of procedures to acquire and 

manage geospatially accurate as-built utility data.

2.6.9  SUE and Alternative-Contracting Methods  
(NCHRP Project 20-07/Tasks 373 and 407)

Two studies, which recently completed the investigation of utility coordination and practices  

in projects delivered using alternative-contracting methods (ACM), were NCHRP Project 20-07/

Task 373 and NCHRP Project 20-07/Task 407.

In NCHRP Project 20-07/Task 373, “Utility Coordination Using Alternative Contracting 

Methods,” the authors point out five factors for consideration when implementing SUE in ACM 

projects: ACM contractor’s SUE involvement, the timing of SUE activities, required quality level, 

documentation, and updates (Gransberg et al. 2017). This report reviewed case practices and 

noted the importance of communicating SUE information and recommending how to imple-

ment SUE investigations in ACM projects. It should be noted that the responsibility for SUE 

investigations can vary within an ACM project, and multiple considerations are needed.

In NCHRP Project 20-07/Task 407, “Utility Coordination Efficiency, Safety, Cost, and 

Schedule Impacts Using Various Contracting Methods,” the authors make a high-level compar-

ison for design-bid-build (DBB), design-build (DB, inclusive of public-private partnerships), and 

construction manager/general contractor (CM/GC). The authors note that DBB and CM/GC are 
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similar in their utility-coordination applications, while DB would necessitate a different approach 

(Taylor et al. 2021). Within the survey feedback of the report, a respondent notes that when 

utility coordination is provided by a consultant service in an ACM project, they are at times 

hesitant to procure SUE investigations (Taylor et al. 2021).

In combination, these reports present that SUE within ACM projects, specifically DB, can be 

implemented in many configurations, which presents unique challenges. Ultimately, the applica-

tion of SUE requires an understanding of when information is needed to benefit the project and 

what party is responsible for procuring the SUE investigation.

2.6.10 3-D Mapping-Feasibility Study (FHWA 2018)

In 2018, the FHWA commissioned Quiroga et al. to evaluate the “Feasibility of Mapping and 

Marking Underground Utilities by State Transportation Departments.” This research conducted 

a detailed investigation of the feasibility and practical application of a DOT’s ability to capture 

and warehouse the location data of utilities within their ROW, with a specific focus on 3-D tech-

niques. Quiroga et al. (2018) found that individual state DOTs can feasibly develop and maintain 

reliable inventories of utility facilities within state highway ROWs. However, state DOTs were not 

equipped to be a central repository of all authoritative information on the utility facilities.

Although Quiroga et al. (2018) identified a number of benefits of 3-D modeling, the study 

was unable to quantify the economic benefits due to a lack of available data. This was primarily 

because the use of 3-D models had reached a point where the cost to develop a model was just 

considered the cost of doing business. Based on anecdotal evidence collected during this project, 

however, Quiroga et al. (2018) determined that the cost to develop 3-D utility inventories was 

primarily the cost to collect reliable, comprehensive data in the field. After the point of complete 

data collection, the actual work to develop the model itself was relatively minor. DOTs could 

further control costs by focusing on basic 3-D model functionality over the development of 

sophisticated renderings.

2.6.11 As-Built Study (NCHRP Project 20-07/Task 418)

As part of the NCHRP Project 20-07/Task 418 study, titled “An Impact and Value Analysis 

of Requiring Geospatial Locations for Utility Installation As-Builts,” Meis et al. (2020) evalu-

ated the current state of the practice of DOTs regarding the collection of geospatially referenced 

as-built utility-record data within the public ROWs. This research found that the collection of 

accurate utility as-builts was not performed as a standard practice across DOTs; rather, DOTs 

generally felt that the utility owner was responsible for obtaining and providing reliable as-built 

data on utility infrastructure. However, DOTs often received as-built documents from these 

utility owners that were not standardized. The as-built received may consist of an array of non-

standardized records or drawings, which were often in a schematic, sometimes paper or image 

format, could not be imported or easily transcribed into useful digital form, and typically failed 

to represent or accurately depict utility facilities with proper reference to a published geodetic 

datum and established geographic coordinate system. Consequently, these documents did not 

assist in reducing project risk, project costs, and unplanned project delays for DOTs. If a DOT 

wanted to require professionally certified, geospatially accurate standardized-utility as-built data 

from utility owners, legislative action was most likely required. This study estimated that the 

return from developing as-built utility plans through survey practices would save DOT projects at 

least $20 for every $1 spent on surveying the utilities as installed (Meis et al. 2020).

Meis et al. (2020) also provided some of the first research about the unique barriers that utility 

owners faced in providing as-builts for DOTs. Specifically, the Meis et al. (2020) case studies 
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showed that the primary concerns from utility owners were in regard to the cost and resources 

necessary to collect, store, manage, and update geospatially accurate as-built data. According 

to a survey of utility companies, Meis et al. (2020) identified that, in addition to cost, the most 

common issues associated with acquiring as-builts from utility companies were perceived to be:

• Lack of resources;

• Lack of information or record;

• Protection of intellectual property;

• Security protection under the Homeland Security Act; and

• Duplicating effort provided by the state One Call (Call 811) system.

2.7 Summary

The literature review investigated numerous standards, policies, and studies that provide 

background for this synthesis on the implementation of SUE at state DOTs. This literature 

review presented SUE as a standardized process with measurable benefits. The information 

gathered influenced the development of the synthesis survey, the results of which are presented 

in the following chapter.
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As noted in Chapter 1, a survey created using the Qualtrics® survey platform was distributed 

electronically to the utility-focused membership of the AASHTO CRUO. The respondents were 

informed that the objective of the survey was to capture the state of the practice regarding state 

DOT use of SUE within the design and delivery of transportation projects. The survey began 

with a review of terms important for understanding the survey content. The terms were defined 

using the FHWA’s website for SUE and included the terms SUE, SUE program, and the quality  

levels of SUE, among others. The survey gathered information of interest for satisfying the syn-

thesis objectives, such as the extent to which DOTs use SUE, how the decision to use SUE 

is made, how SUE deliverables are obtained, the alignment of SUE with the project-delivery 

process, and more.

A total of 41 responses were received after distributing the survey to 51 state DOTs (50 states 

and Washington, DC), representing an 80% response rate. The responding states are shown in 

Figure 3.1. Participants were not required to answer every question of the survey, as logic guided 

respondents to questions relevant to their use. Therefore, some questions have less than 41 total 

responses. This chapter reports the results from the survey questions and organizes those ques-

tions according to a state’s description of SUE, SUE procedures, the use and implementation of 

SUE, providers of SUE, quality, availability of SUE data, and the cost of SUE.

3.1  How State DOTs Describe Subsurface  
Utility Engineering

As defined within the survey, and according to the ASCE 38-02 Standard, “SUE is a branch of 

engineering practice that involves managing certain risks associated with utility mapping at appro-

priate quality levels, utility coordination, utility relocation design and coordination, utility condition 

assessment, communication of utility data to concerned parties, utility relocation cost estimates, 

implementation of utility accommodation policies, and utility design.” The process involves stages 

including a scope of work, designating, locating, data management, and conflict analysis. The intent  

of the following questions was to determine how SUE is described within the state DOTs and among 

their stakeholders.

When asked if their DOT made a distinction between surveying and SUE, 93% of the 41 respon-

dents indicated they did make such a distinction, as seen in Figure 3.2.

State DOT respondents were further asked to describe their DOT’s and stakeholders’ under-

standing, or definition, of SUE in general. Forty-six percent of the 41 respondents noted the 

understanding was according to the ASCE 38-02 standard. Other possible responses included 

assignment of quality levels and excavation and potholing, which are components of the overall 

C H A P T E R   3

State of the Practice
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Figure 3.1.  Map of states responding to survey.

93%

7%

Does your DOT make a distinction between SUE and

Surveying? (n=41)

Yes

No

Figure 3.2.  State DOTs that distinguish 
between SUE and surveying (n = 41).

SUE standard. The question allowed respondents to select multiple options as applicable. Through 

combining the respondents who selected the singular option of ASCE 38-02 (46%) with those 

who selected all three options of ASCE 38-02, assignment of quality levels, and excavation 

and potholing (5%), a total 51% of the state DOT respondents noted their SUE approach was 

according to the ASCE 38-02 standard. The remainder of survey respondents described SUE 

to be the assignment of quality levels (27%), excavation and potholing (15%), or by another 

description (7%), as shown in Figure 3.3.
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3.2  Use and Implementation of Subsurface  
Utility Engineering

Many of the survey questions solicited the state DOT’s use and implementation approaches of 

SUE. This line of questions highlighted not only the level of use of SUE but also how the varying 

quality levels of SUE are aligned with project development. State DOTs were asked if they used 

SUE or a similarly termed approach. Thirty-four, or 83%, of the 41 survey respondents indicated 

their DOT used SUE, with the remaining seven (17%) indicating they did not. Figure 3.4 presents 

a map of these responses.

For those seven respondents indicating that they did not use SUE, Figure 3.5 presents their 

reasoning. Respondents were given the opportunity to select all applicable choices. If other was 

46%

27%

15%

7%
5%

ASCE 38-02

Assignment of quality levels

Excavation/Potholing

Other

Use of all three

Figure 3.3.  State DOT and stakeholders descriptions of SUE (n = 41).

Figure 3.4.  State DOTs noting a use of SUE.
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selected, the respondent had the opportunity to fill in the content. One respondent selected 

other, and that respondent indicated use was on a project-by-project basis. Cost and lack of 

experience were the leading reasons for not using SUE.

The respondents were also asked what percentage of their DOT-initiated projects use SUE (to 

differentiate these from projects initiated by municipalities and other authorities). The respondents 

were able to select within four ranges, and the responses are shown in Figure 3.6. Thirty-three 

respondents answered this question. The results indicate more responses in the extremes rather 

than being evenly distributed. The geographic dispersion of this question is shown in Figure 3.7.

Respondents were also asked what criteria prompted the use of SUE on a project. Respondents 

were able to select multiple responses, and the results are shown in Figure 3.8. Five states require 

SUE on every project (AR, CA, CT, HI, and RI). Projects with excavation and in urban areas were the 

highest-selected criteria that would lead to SUE use, with each of these selected by 18 respondents. 

Major construction or rehabilitation was also a highly selected criterion for using SUE, selected by 

17 respondents. Other was selected several times, with entered criteria including:

• That use is decided by the design team;

• The number of existing utilities was used to decide on SUE use;

• Projects with expedited schedules or high risk if delayed required SUE; and

• Certain project types may warrant a SUE investigation.
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Figure 3.5.  Reasons state DOTs indicated for not using SUE (n = 7).
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Figure 3.6.  Percentage of state DOT-initiated projects using SUE (n = 33).
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Figure 3.7.  State DOTs implementing SUE, by percent of projects.
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Figure 3.8.  Project criteria prompting the use of SUE (n = 34).
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Within the responses, Pennsylvania indicated projects over $400,000 prompted SUE inves-

tigations. Additionally, as mentioned in the survey response and presented in detail in Chap-

ter 4, Colorado DOT has four state-specific criteria that lead to the legally required use of SUE 

on a project.

Respondents were also asked if the project-delivery method impacted the implementation 

of SUE. The question specifically asked if the implementation of SUE varied between design-

bid-build and alternative-contracting methods. Figure 3.9 presents the question results, where 

44% of respondents indicated that project-delivery method impacted the implementation of 

SUE, 44% indicated project-delivery method did not impact the implementation of SUE, and 

12% were unsure.

All 41 respondents were asked if projects initiated by other agencies, such as municipali-

ties or other authorities, used SUE. Figure 3.10 and Figure 3.11 present the responses. Details 

provided within the survey responses noted that, in most cases, SUE is not a requirement, and 

municipality projects often are not substantial enough in size or do not involve excavation warrant-

ing the use of SUE.

For the state DOTs implementing SUE, a series of questions evaluated when SUE was 

implemented. One question that aligned with the synthesis objective was to determine 

when specific SUE quality levels are requested for various stages of project development. 

The project-development stages were indicated as planning/schematic phase, 10% design  

44%

44%

12%

Yes

No

Unsure

Figure 3.9.  SUE implementation varies by project 
delivery method (n = 34).

5%

34%

61%

Always

Sometimes

Never

Figure 3.10.  Other agency projects using SUE (n = 41).
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Figure 3.11.  Other agency project usage breakdown (n = 13, “Sometimes” 
from Figure 3.10).

Figure 3.12.  SUE quality levels requested by project phase (n = 33).

complete, 30% design complete, 60% design complete, and 90% design complete. Respon-

dents could align the SUE quality levels (A through D) desired with each of these phases, 

and multiple quality levels could be selected for each project phase. Figure 3.12 shows this 

alignment.

Table 3.1 uses the same question responses portrayed in Figure 3.12 but provides the informa-

tion in a percentage of total responses for the question. The tabular form provides a demonstration 

of the quality-level breakdown requested by the project phase.

As noted in the response trend, increased SUE quality levels are requested as a project pro-

gresses. Few states are seeking SUE quality levels A and B in early project stages; however, the 

Arizona DOT (as noted in the survey) and the Texas DOT (noted in the case example) are seeking 
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SUE QLA as early as the planning/schematic phase. Additionally, SUE QLA becomes most 

common at the 60% design complete phase and beyond.

The remaining questions concerning SUE implementation were in regard to the implementa-

tion of SUE after design completion. The survey asked respondents if SUE was conducted after 

utility relocations, during construction, or if they were aware of contractors conducting SUE. 

Most (85% of the 34 respondents) reported that SUE was not conducted after utilities were 

relocated but that there was some SUE investigation that occurred during construction (in 49% 

of the respondents). Finally, 32% of the respondents were aware of construction contractors 

conducting SUE at their own expense. The results from these questions are seen in Figure 3.13.

3.3 Subsurface Utility Engineering Procedures

A series of questions regarding SUE procedures was provided to the 34 respondents that indi-

cated they use SUE. Of those, 88% indicated their state DOT references the ASCE 38-02 standard 

for SUE, while 12% indicated they did not. Respondents were also asked if their state DOT had 

Phase/Quality Level A (%) B (%) C (%) D (%) 

Planning/Schematic Phase 2.9 8.6 31.4 57.1 

10% Design Complete 6.1 18.4 34.7 40.8 

30% Design Complete 12.7 33.3 31.7 22.2 

60% Design Complete 35.9 20.3 25.0 18.8 

90% Design Complete 36.2 25.9 19.0 19.0 

Table 3.1.  Percentage of responses for SUE quality levels 
requested by project phase.

Does your DOT
conduct SUE after
utility relocations?

Does your DOT
conduct SUE during

construction?

Are you aware of your
construction

contractors conducting
SUE at their own

expense?

Yes 2 16 11

Unsure 3 3 7

No 29 13 16
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25

30

35

Figure 3.13.  SUE implementation after design completion (n = 34).
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documented procedures (policy, guidance, and/or tools) for implementing SUE. As seen in 

Figure 3.14, 24% of the 34 respondents indicated they did not have documented procedures.

3.4 Providers of Subsurface Utility Engineering

The survey further sought to identify who was performing the SUE investigations. Respon-

dents were asked to identify several categories of providers and what breakdown of SUE services 

they provided. The parties identified that provided SUE services were in-house staff; contract 

service: project specific; contract service: state/local contract; construction contractor; utility 

owners; or other. For each of these parties, the respondent was able to select from five ranges of 

percentages to indicate the amount of services they conduct within a given state. The responses 

are seen in Figure 3.15. The figure shows SUE investigations being predominantly provided by 

consultant contract services either on a project basis or through a statewide on-call agreement. 

Some states—Arkansas, California, Connecticut, Maryland, Missouri, Montana, North Carolina, 

and Washington—indicated that they perform some level of SUE in house.

3.5  Quality and Availability of Subsurface  
Utility Engineering Data

The next line of survey questions concerned the SUE data collected. From the synthesis objec-

tives, there was a desire to understand what QC/QA measures state DOTs have in place for SUE 

investigation deliverables. The respondents were asked if they had a QA approach for the SUE inves-

tigations being performed. As noted in Figure 3.16, 27% of the 34 respondents had a QA approach. 

From the open-ended response section of this question, QA approaches included contract provi-

sions in service agreements, reviews by project teams and utilities, and required stamping of the SUE 

deliverables. The majority of the respondents (38%) indicated they were unsure regarding a QA 

approach. The unsure response may reflect the difficulty a state DOT respondent may have when a 

question crosses disciplines or goes outside of their expertise area.

The survey also asked about stamping of the SUE deliverables, and 79% of the respondents 

noted that some level of professional stamping was required. The breakdown according to the 

type of stamp required is shown in Figure 3.17. As noted within ASCE 38-02, professional 

stamping is required by the standard, but the type of stamp is based on jurisdictional prefer-

ences. These preferences are shown geographically in Figure 3.18.

76%

24%

Does Your State DOT Have Documented
Procedures for Using SUE? (n=34)

Yes

No

Figure 3.14.  State DOTs with documented 
procedures for using SUE (n = 34).
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Figure 3.15.  Parties performing SUE investigations (n = 34).

27%

38%

35%

Does Your DOT have a Quality Assurance
Approach? (n=34)

Yes

Unsure

No

Figure 3.16.  State DOTs with QA approaches for 
SUE deliverables (n = 34).
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21.2%

6.1%

33.3%

18.2%

21.2%

Engineer's Stamp

Surveyor's Stamp

Either

Both

Neither

Figure 3.17.  Professional stamping required by the state 
DOT for SUE deliverables (n = 33).

Figure 3.18.  State DOT SUE deliverable stamping requirements.
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41%

32%

27%

Yes

No

Unsure

Figure 3.19.  Method for communicating SUE information to the 
contractor (n = 34).

Figure 3.20.  State DOTs having a storage and recovery 
system for SUE information postconstruction (n = 34).

The survey also sought to determine how SUE deliverables and information were communi-

cated, stored, and potentially available to others. Of particular interest was how SUE investigation 

information was provided to the construction contractor. The responses, shown in Figure 3.19, 

indicate the information from the SUE investigation is most commonly shared via the construc-

tion plans and, in some cases, with associated quality levels for the utilities located. Respondents 

were able to select multiple answers.

Determining the availability of the SUE investigation data after construction was also an 

objective of the synthesis. Respondents were asked if they had a system in place for storing and 

viewing SUE investigation information after the project was complete. The responses, as seen in 

Figure 3.20, indicate that many (41% of 34 respondents) have such a system, and several noted 

the information would at least remain within project files.

30

21

8

5
4

7
6

0

5

10

15

20

25

30

35

In
 C

o
n
st

ru
ct

io
n

 P
la

n
s

In
 C

o
n
st

ru
ct

io
n

 P
la

n
s 

w
it

h
Q

u
al

it
y

 L
ev

el
s

In
cl

u
d

ed
 I

n
 a

 3
D

 m
o

d
el

In
cl

u
d

ed
 I

n
 a

 3
D

 m
o

d
el

 w
it

h
Q

u
al

it
y

 L
ev

el
s

P
ro

v
id

ed
 i

n
 p

ro
p
o

sa
l 

n
o

te
s 

o
r

ce
rt

if
ic

at
io

n

F
u

ll
 S

U
E

 s
tu

d
y

 p
ro

v
id

ed
 b

y
 a

co
n
tr

ac
t 

ad
d

en
d

u
m

/r
ep

o
rt

O
th

er

N
u

m
b

er
 o

f 
T

im
es

 S
el

ec
te

d

http://nap.nationalacademies.org/26588


Implementation of Subsurface Utility Engineering for Highway Design and Construction

Copyright National Academy of Sciences. All rights reserved.

State of the Practice  35   

38%

62%

Does Your State DOT Include Aboveground

Utilities in SUE Investigations? (n=34)

Yes

No

Figure 3.21.  State DOTs including aboveground 
utilities within SUE investigations (n = 34).

The survey also asked if SUE information was made publicly available. The majority of the 

respondents, 53%, indicated that the data was made publicly available, which would typically 

occur by communicating the information within the contract documents.

Another objective of the synthesis was to determine if state DOTs included aboveground-

utility information in their SUE investigations. The results, shown in Figure 3.21, indicate that 

38% (13 of the 34) of the state DOT respondents noted the inclusion of aboveground utilities 

within their SUE investigations.

3.6 Cost of Subsurface Utility Engineering

A series of questions was also presented concerning the funding and cost of SUE. This line of 

questioning first asked what type of funding was used for SUE investigations. A large majority, 

91%, as seen in Figure 3.22, indicated both state and federal funding were used, and 9% (CA, IL, 

and MN) indicated that only state funds were used for SUE.

The survey also sought to determine which pools of funding were used by states for performing 

SUE investigations. As seen in Figure 3.23, preliminary design funds were predominantly used 

for these investigations. Respondents were able to select multiple funding types.

91.2%

8.8%

State and Federal

Funding

State Funding Only

Figure 3.22.  Funding type used for SUE projects 
(n = 34).
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Figure 3.23.  Funding type used for SUE investigations (n = 34).
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Figure 3.24.  Estimated cost of SUE as a percent of the entire project 
cost (n = 27).

Beyond the funding approach, the survey sought to determine how much states were spending 

on SUE and how SUE contracts were set up. The cost of SUE was requested as a percentage of 

total project costs (design and construction). The results are shown in Figure 3.24, where the 

majority of the respondents (52%, 14 of 27 respondents) estimated the cost to be 5% or less of the 

total project cost. Of these, many respondents noted the cost was only around 1–2%. The next 

largest portion noted that they were unsure of SUE costs (30%) and explained that such data is 

often difficult, if not impossible, to determine.

In terms of how SUE costs (or contracts) were incurred, there were a variety of responses, 

including:

• On an hourly basis;

• By the linear foot of investigation; or

• By the number of test holes.

Other answers included cost-plus-fee approaches, miles and utility volume, cost not to exceed, 

competitive bid, and lump sum.

Respondents were also asked if they evaluated cost savings or risk reduction from their imple-

mentation of SUE on either a project or program basis. While Figure 3.25 shows that nearly 
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32%

12%

56%

Yes

Unsure

No

Figure 3.25.  State DOT evaluation of cost savings 
or risk reduction in the implementation of SUE  
(n = 34).

one-third of the respondents evaluate cost savings and risk reductions, follow-up notes showed 

that much of this evaluation was qualitative, with few indicating they had examples providing 

quantitative savings.

The survey results within this chapter are presented as aggregated feedback; the detailed 

responses are portrayed in Appendix B. The response analysis allowed for the identification of 

states for case example interviews. Though cases could not be prepared for all states exhibiting 

practices of interest, Chapter 4 highlights the sampling selected within this synthesis.
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As noted in Chapter 1, follow-up case examples were gathered to provide further details on 

individual state uses and programs of SUE. The case examples were executed by a web-conference 

interview between the study team and selected state DOTs. The state DOTs were selected based 

on their survey responses. The individual responses were analyzed to identify states who used 

SUE, who had documented SUE procedures, whose description of SUE aligned with ASCE 38-02, 

whose collection and communication of SUE information seemed advanced and included quality-

level referencing, and who were agreeable to being interviewed. A summary of these responses is 

presented in Table 4.1.

The state DOT survey respondent was contacted to participate in the case examples and was 

invited to include other individuals with SUE experience within the state DOT to participate 

in the conversation. These were semistructured interviews and followed the questions outlined in 

Appendix C.

Case examples were conducted for six states based on the previously discussed analysis. These 

states included Colorado, Georgia, Maryland, Minnesota, Pennsylvania, and Texas. Each state’s 

case example is summarized in the following sections and is subdivided according to the inter-

view questions.

C H A P T E R   4

Case Examples

State DOT 
Use of 
SUE 

Documented 
SUE 

Procedures 

Description of 
SUE 

Communication 
of SUE 

Additional 
Notes 

Colorado Yes Yes 
According to 
ASCE 38-02 

3-D model with 
QLs 

SUE in 
State Law 

Georgia Yes Yes 
According to 
ASCE 38-02 

Plans with QLs 
Staffs an

SUE Office 

Maryland Yes Yes 
Assignment of 
QL to utility 

data 
Plans with QLs 

Thoroughly 
Documented 
Procedures 

Minnesota Yes Yes 
According to 
ASCE 38-02 

Plans with QLs 
SUE QA 
Approach  

Pennsylvania Yes Yes 
According to 
ASCE 38-02 

Plans with QLs 
Evaluates 
Savings 

Texas Yes Yes 
According to 
ASCE 38-02 

3-D model with 
QLs 

Evaluates 
Savings 

Table 4.1.  Responses from state DOTs selected for case examples.
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Colorado Department of Transportation

4.1 Overview Use of SUE

In 2018, a bill in Colorado was written to mandate the use of SUE by law. This bill became 

Colorado Revised Statute 9-1.5. Some of the impetus for this law was due to a 2017 gas explosion in 

Firestone, Colorado, that resulted in several deaths and significant damage. Through investigation 

of this explosion, it was noted that the poor documentation of utilities played a role. A review by  

the Pipeline and Hazardous Materials Safety Administration (PHMSA) noted that the existing One 

Call law, or damage-prevention law, could be improved. These factors contributed to revisions in  

the One Call law and pointed to a need for better utility investigation for project development. 

Additionally, in 2017, a proposed house bill was drafted by the Colorado Contractors Associa-

tion (CCA) to completely shift the onus of plan-depicted utility locations to the responsibility of a 

professional engineer (PE) in charge. The intent was to shift liability from contractors to the PE in 

charge for missed utility information on construction plans. This house bill did not pass as it was 

one sided. However, in 2018 a revised house bill (HB 18-167) did pass. This time the legislation had 

support across multiple stakeholders, including the CCA, SUE industry, local agencies, Colorado 

Department of Transportation (CDOT), and utility companies. The intent of HB 18-167 was to 

require agencies like CDOT to provide contractors with a higher level of utility-investigation data 

along with PE-stamped plans, as prescribed by ASCE 38 guidelines.

In the past, CDOT had used SUE more extensively across their projects, but its use had waned due 

to the number of misnomers, misapplications, and misclassifications that were occurring because 

the National Consensus Standard was not referenced. The Colorado Revised Statute 9-1.5-101 

resolved this issue and legally implemented the ASCE 38 standard for the application of SUE. 

Within CDOT today, SUE is at the forefront of project development and delivery.

4.2 Project Characteristics and Timeline for Using SUE

Colorado’s SUE legislation requires that a SUE investigation must be performed on projects 

that meet four criteria. These criteria include that the project must (1) involve a construction 

contract with a public entity (permitted work of a utility fits this criterion); (2) be primarily 

horizontal construction (not vertical); (3) involve excavation limits exceeding two feet in depth 

and 1,000 contiguous square feet, or entail a utility boring; and (4) be designed by a professional 

engineer. It is estimated that 95% of CDOT projects fall within these four criteria. According to 

the law, all projects meeting these criteria must attempt to achieve SUE QLB or have justification 

for not doing so. The justification for not achieving the required SUE quality level, or exemption 

of the quality level for all or part of the project, must be legitimate, as determined by a professional 

engineer. The law also requires SUE QLA where there are conflicts with gravity systems.

CDOT’s Utility Engineering Process Management entails several stages, including planning, 

0%–30% designed, 30%–90% designed, 90%–100% designed, and construction. These stages articu-

late when internal procedures happen and when legislative-required actions are needed. Planning 

entails the review of the project for the four aforementioned criteria to determine the applicability  

of HB 18-167. If applicable, the SUE provider is procured by 0% design complete. For CDOT, once  

a project is determined to meet the criteria, they use a SUE checklist and work collaboratively with a 

SUE provider and project team to develop a scope of work that defines what quality levels of SUE 

are needed, in what locations, and if any areas of exemption are warranted. This scope even includes 

aboveground utilities as they tie into underground features. Preliminary SUE deliverables (QLB, 

QLC, and QLD) are then provided around 10% design completion to provide an opportunity to 

avoid utilities within the design. Having an engineer-stamped ASCE 38 standard deliverable this 
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early has been immensely beneficial to their design teams. CDOT is seeing increased efficiency 

and confidence in utility depictions, which allows the design to progress fluidly. At 30% design 

complete, the project team will begin mitigating impacts with utilities and identify areas for test 

holes (i.e., QLA).

During any relocation prior to or during construction, mapping of the utilities is performed 

to develop an as-built map and documentation for those facilities. This is performed using the 

PointMan by Prostar application and software. CDOT keeps a repository of as-built utilities 

through this vendor-provided system.

4.3 Communication and Quality of SUE Deliverables

CDOT notes that because of the early integration of the SUE provider, communication of 

the SUE information with the project team is virtually seamless. This communication is further 

streamlined by holding a mandatory prebid meeting to discuss projects with complex utilities. 

On CDOT projects, the design team is the owner of the SUE deliverables and SUE-provider 

service contract, so the SUE deliverables are worked directly into the computer-aided design 

(CAD) files. Utility coordination is concurrent to this process, and the utility coordinator works 

closely with the project manager.

As construction approaches, SUE plans and information are collected along with the utility-

conflict matrix. These items are treated similarly to a geotechnical report and are provided to 

the contractors for informational purposes only. A separate set of utility plans with proposed 

alignments is included as part of the construction plans and contract documents for the project. 

Any preconstruction relocations are documented by the construction-management staff using 

the PointMan system and provided to the contractor. CDOT contractors have also been using 

PointMan (either due to contract requirements or on their own accord) to gather as-built infor-

mation for the utility work they perform.

CDOT is currently testing 3-D utility models and has piloted a few projects using SUE providers 

capable of providing these models. They see this as an area for advancement in the near future.

4.4 Costs and Savings of SUE

In terms of costs and savings, CDOT spends millions on their SUE investigations. In 2019, 

they initiated a $10 million on-call state pool for SUE services, which does not include project-

specific, SUE-procured services. This number also does not include local agencies that are 

beginning to implement SUE as well because they saw the benefits CDOT was attaining in 

accordance with the legislation.

While CDOT does not have a formal mechanism for measuring direct cost savings (as their 

approach has advanced so rapidly), they see qualitative advantages in their project-development 

process, such as increased efficiency. They note fewer utility issues encountered late in design 

that require rework efforts, and benefits are also being noted by the stakeholders. Utility owners 

appreciate CDOT attempting to avoid utility relocations when feasible and that CDOT designers 

are also presenting areas for relocations when necessary. This is producing savings in project 

schedules and building valuable relationships. Further, CDOT is seeing value in better utility 

information earlier in project delivery, which has been much more valuable than the incomplete 

One Call markings they were previously collecting. CDOT further believes this provides more 

confidence to design and, therefore, improved bid packages to contractors. With these overall 

improvements in delivery to the contractors, risk is being reduced and is likely leading contrac-

tors to reduce their contingency.
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4.5 SUE Data Quality, Storage, and Availability

CDOT’s policies and SUE deliverables are dictated by the current version of ASCE 38. While 

CDOT believes the quality of the SUE deliverables is maintained through the stamping require-

ment, there are still some over-the-shoulder reviews and collaboration of the SUE findings 

with the project team. This is especially the case if issues are encountered in collecting SUE QLB 

and an exemption needs to be noted.

Once the data is collected, CDOT’s PointMan system manages the SUE deliverables. Locations 

are designated and collected with field information, collection date, quality level, and additional 

attributes such as facility type, size, and material. This SUE information is evaluated for the project 

and then placed in their repository. If needed in the future, the data would need to be reevaluated 

and likely an additional investigation completed.

Quality is also maintained on SUE projects through prequalification requirements for SUE 

providers. Overall, CDOT is pleased with its SUE providers. However, they do find that some 

SUE providers stand out based on their documentation practices, including pictures and sketches 

of surface features, above-surface features, and how those features tie into the underground utilities, 

as well as in their collection of attributes, vaults, owners and subordinate owners on poles, and 

so forth. CDOT reports the result to be a combination of personnel, practices, and workflows for 

documenting and delivering information. Providers that stand out are also advanced in the 

styling, line works, and notes for the deliverables provided, especially in the designations between 

quality levels and changes of quality levels between segments.

4.6 SUE Program Evolution and Lessons Learned

CDOT’s evolution in their SUE program was radical and rapid. The success CDOT has seen in 

their Utility Engineering Process Management has been, in their opinion, a function of three things 

working well together: (1) utility coordination, (2) SUE, and (3) utility-construction management. 

Much of this success is attributed to the utility coordinator, who, at times, has been procured as 

a consultant to ensure personnel availability. CDOT utility coordinators are trained to leverage 

the SUE information with the utility companies and project teams to avoid utility impacts as 

much as possible and help build relationships. These relationships span across utility companies 

and SUE providers. As there has been an increase in the use of consultant utility coordinators, 

more SUE providers are beginning to add that service. The benefit of improved and more consis-

tent collaboration has been realized when the SUE provider and utility coordinator are from 

the same firm.

While there was some initial resistance to HB 18-167, the SUE law, by personnel within CDOT, 

adoption is growing. This resistance is primarily because some personnel feel the cost and time 

associated with SUE do not add value to the project. However, training has been able to help counter 

this perception and provide insight into the liability taken by not conforming to the requirements 

of the SUE law. Beyond the law, SUE has also been supported by top CDOT leadership, which 

has come to dissuade concerns. CDOT is also seeing some of their large design-build contrac-

tors using SUE in their projects and reporting buy-in to the process. In addition, new training 

programs have been developed for multiple stakeholder groups in Colorado, such as a training 

and certification program for CDOT and a program through the Colorado American Council of 

Engineering Companies. Buy-in continues to grow as more begin to see the value of the process  

and see CDOT leadership support. They believe this value is largely coming from the avoidance 

of a utility-impacts mindset and feedback from the utility companies and contractors.

CDOT reports a key lesson learned was to use the resources available. For example, although 

HB 18-167 helped promote SUE, integrating ASCE 38 in Colorado Revised Statute 9-1.5-101 
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provided the requisite standard of practice. Furthermore, the Subsurface Utility Engineering for 

Municipalities: Prequalification Criteria and Scope of Work Guide, also provided by ASCE, 

presents guidance for developing SUE providers’ scopes of work and prequalification criteria and 

is currently supporting CDOT’s SUE operations.

Georgia Department of Transportation

4.7 Overview Use of SUE

The Georgia Department of Transportation (GDOT) has a long-standing SUE program whose 

developmental timeline accounts for many firsts in the industry. The SUE program was founded 

on the objective of damage prevention and avoiding unnecessary utility relocations. Other goals 

of the program were to move away from exculpatory plan notes presenting utility information as 

potentially inaccurate and to highlight utility-related areas for savings within projects. Over time, 

GDOT’s SUE program has become mature and well documented.

GDOT’s SUE program is managed out of the State Office of Utilities and is staffed by a SUE 

program manager and two SUE program QA reviewers (hereafter referred to as the SUE group). 

They have found it useful to hire staff with diverse backgrounds, specifically with regard to design 

experience, and with good communication and leadership skills. Supporting the efforts of this 

group are three to four on-call statewide contracts for SUE providers. These providers may be 

used for any project (as determined by the SUE group) that did not include SUE in their prime 

scope of services. SUE providers must be prequalified using GDOT’s specific Area Class 5.08 for 

minimum SUE qualifications, which includes providing services according to ASCE 38-02, with 

secondary requirements of electronic-data guidelines and plan-presentation guidelines. These 

services are predominantly for SUE during the preliminary-engineering phase of projects but 

could be used at any point, even during construction.

For GDOT, SUE is provided in two approaches, either (1) as a service or subconsultant to the 

prime design consultant or (2) through the statewide on-call services provided through the State 

Office of Utilities. When part of the prime consultant agreement, which is mandatory on most 

major projects, these services are seamlessly integrated into the project-development process (in 

part because of the maturity of the program but also because of efforts of the SUE group within 

the State Office of Utilities). This integration is also achieved through GDOT’s project-concept-

report checklist, which determines the applicability of SUE based on needs and project criteria. 

Furthermore, many process flowcharts, checklists, and tools exist that help guide the program 

and guidelines, including ASCE 38-02, which is referenced to assist in controlling deliverables.

GDOT sees the value of SUE through multiple facets, not the least of which is efficiency. 

Although the current utilization rate of SUE is estimated at 70%, GDOT would consider using 

it on all projects if cost were not a factor. In the past, the approach to gathering utility data had 

been to request high-level schematic plans from utility companies that entailed no accuracy 

from which to make design decisions. The use of SUE eliminates the iterations of getting piece-

meal information from utility companies as new conflicts come to light. With SUE, accurate 

utility information is collected upfront and sent to the utility companies for verification. This savings 

alone is of value.

GDOT reports that its relationship with its SUE providers and utility companies is one of its 

core strengths. This can be exemplified by the fact that GDOT offers training to utility companies 

in reviewing and understanding highway plans. GDOT also works with their designers to both 

understand approaches to avoid utility issues and to help designers produce a project with sound 

constructability relating to utilities. This is further aided by GDOT’s promotion of utility com-

panies as a partner, where the utility companies have a voice during the project-development 
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process. Finally, GDOT actively supports project staff by intentionally creating awareness around 

who to contact if utility issues arise.

4.8 Project Characteristics and Timeline for Using SUE

Historically, GDOT has used a decision tree within their Utility Accommodation Manual to 

determine if a project should implement SUE. This decision tree included criteria such as the 

number of utilities per project length, number of traffic signals, and so forth. However, the SUE 

group found there were many projects not meeting the criteria that were still very good can-

didates for SUE. A project may be a good candidate if the project team wanted SUE included, 

utility owners noted a need for assistance in locating their facilities, or other reasons. When these 

projects were identified, the use of the decision tree restricted GDOT’s ability to use the SUE 

group’s pool of funding for on-call services, which enables a SUE investigation to take place. 

Thus, GDOT has evolved from the decision-tree approach to a more discretionary approach, 

selecting SUE implementation based on the judgment of the project team and the SUE group. 

Once SUE is implemented, the project team uses a prequalified SUE provider. Currently, there 

are 17 companies on GDOT’s prequalification list.

GDOT may begin its process by collecting SUE QLD or QLC at planning or 10% design com-

plete, but they typically move straight to SUE QLB as early as possible, so they have horizontal 

accuracy for design decisions. The SUE process starts with the creation of the project-survey 

database, which helps in setting the limits for the SUE investigation. The SUE providers will 

then populate a utility-conflict matrix and complete a utility-impact analysis. The SUE provider’s 

development of the utility-impact analysis is part of the Preliminary Utility Relocation Process 

(PURP). While drainage and some design details may not yet be available, the SUE data will be 

verified by the utility companies, and potential conflicts can be highlighted as indicators for SUE 

QLA needs. Avoidance decisions may not be made at this point, but conflicts will begin to emerge.

When the SUE plans are sent to the utility company to verify locations (a QA step), the utility 

company is prompted to show the location of possible relocations as needed. This process 

is a coordinated effort with the utility companies, SUE providers, and project designers. These 

early conversations influence avoidance decisions and help determine the ROW requirements 

to ensure there is requisite space for necessary relocations. This is an aspect of the program that 

has been improving over the last few years and with GDOT using their tentative project schedules  

to help prompt avoidance decisions by the designers. These discussions are supported by GDOT’s 

use of a customized version of the Bentley Navigator software, which allows GDOT to provide 

the SUE CAD files to the utility company, who can then electronically verify locations and draw 

relocation alignments as needed.

One area of growth for GDOT is the collection of utility as-built information. GDOT is moving 

toward the collection of relocated or new utility installations during the construction of facilities 

and has a few pilot projects underway. In general, however, SUE investigation does not normally  

occur during construction. An exception exists if there are issues of inconsistency with One 

Call markings and the SUE plans. Additionally, some utility companies have SUE firms on con-

tract that could investigate their own facilities if needed.

4.9 Communication and Quality of SUE Deliverables

The quality of GDOT’s SUE deliverables is well defined through the standards and guidelines 

required of their providers. The SUE group also has several approaches and reviews in place to 

help maintain the quality of these deliverables. For example, GDOT has checklists for each quality 

level that serve as guides to what must be included in the SUE deliverables. These checklists 
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are required to be stamped by a registered engineer or land surveyor, as are the SUE deliver-

ables. According to the electronic-data guidelines and other supporting guides, features collected 

within the SUE deliverables include size, type, material, and other utility attributes. Also included  

in the deliverables are utility-pole tables and test-hole tables. Utility-pole-information tables collect 

information on pole owners and other owners attached, as well as pole location, diameter, height, 

and other features. Test-hole tables present the locations of SUE QLA test holes, and associated 

test-hole forms provide the complete data for those holes. The forms are not included on the plans 

but are an additional deliverable to the designer.

GDOT has developed a standardized approach to how SUE deliverables are depicted. GDOT 

was the first to show quality levels as part of a line and the first to have a symbol to indicate the 

change in quality level within a line segment. In addition, GDOT has an extensive listing of abbre-

viations, symbology, and line styles that are required on deliverables in order to be consistent 

with those that are used in their surveying plans. Substantial information and details are included 

because GDOT wants the SUE plans to be able to stand on their own since they are a stamped 

and sealed deliverable. Due to the amount of information on the plans, they will sometimes use 

insets to expand areas for viewing. The stamped SUE plans, and their CAD files, are provided to 

the project team, and the SUE plans later become part of the contract documents.

The quality of the SUE deliverables is maintained in several ways. First, the SUE group reviews 

all the deliverables and, as needed, makes field visits to ensure accuracy and alignment. The SUE 

reviewers within the SUE group will also review the SUE information as relayed within the design 

plans. The SUE group also relies on verification from the utility companies to assess the quality of 

the deliverables. Based on the quality of the deliverables, GDOT has the ability to score their SUE 

providers, which can then be used in considering their future prequalification. The prequalifica-

tion of the SUE providers is also handled by the SUE group; thus, poor performance will impact 

future prequalification as well.

4.10 Costs and Savings of SUE

GDOT previously conducted a study and found they were seeing an estimated $17 of savings  

for every $1 spent on SUE. GDOT also believes there is a qualitative benefit and associated value 

of SUE but wants a better strategy to gauge savings. Therefore, they are currently working on 

an approach similar to Texas DOT, using a utility-conflict matrix to track the utility impacts and 

highlighting the value of those avoided or mitigated due to SUE information. GDOT believes 

this approach will present the value, not only for SUE but also utility engineering in general. 

Currently, this approach is still in development, but GDOT expects it to provide good infor-

mation for showing the value of their program.

4.11 SUE Data Quality, Storage, and Availability

GDOT stores SUE deliverables in their Bentley ProjectWise database. Due to the nature of 

this platform, the data is somewhat difficult to access for personnel other than the project team. 

GDOT does have a system called GeoPI that allows for finding project files in a geographic loca-

tion, but there would need to be knowledge that a SUE investigation was completed for a project, 

or the search could be time consuming. The intent of keeping the SUE data is for the data to be 

available for project development.

4.12 SUE Program Evolution and Lessons Learned

GDOT has found that the success of their program depends on their people. They seek out 

well-rounded individuals with design backgrounds to support their SUE group. This group has 

the respect of the project teams and consultant community. GDOT also acknowledges that it 

http://nap.nationalacademies.org/26588


Implementation of Subsurface Utility Engineering for Highway Design and Construction

Copyright National Academy of Sciences. All rights reserved.

Case Examples  45   

has been helpful that the State Utility Office is a standalone business entity with a strong his-

tory and DOT leadership support. There is also program support from the utility companies 

who appreciate the partnership, communication, and services GDOT provides them in training, 

electronic permitting, and document exchange. The SUE program is viewed as a service to the 

utility companies by GDOT.

GDOT’s SUE use has grown significantly. They spend an estimated $6 million per year within 

their on-call statewide contracts alone. The justified return comes from the SUE program accu-

racy and improved design decisions that lead to avoidance. The relationships with utility com-

panies and adoption of SUE within project development has created a culture of viewing utility 

companies as partners and resources. GDOT’s success is also aided by their guidelines, supporting 

documentation, and their willingness to adapt and continuously improve.

For this program to be successful, the SUE-consultant community must also have available 

resources in staffing and equipment, which took time to evolve. Recognizing this, GDOT 

attempts to support these resources in collaborating with SUE providers, whether that is in 

minor assistance with traffic control, notifying property owners of their work, or providing 

training. Still, GDOT reports that not all SUE providers are equal. Those specializing in SUE 

practices tend to provide more value. GDOT also appreciates SUE firms that try to help their 

program advance, such as those that have promoted 3-D modeling and innovative software. 

Ultimately, in GDOT’s experience, putting effort into partnership results in success.

Maryland Department of Transportation

4.13 Overview Use of SUE

In 1987, the Maryland Department of Transportation State Highway Administration  

(MDOT SHA) issued their first SUE contract. The use of SUE was being promoted as a way 

to mitigate projects going over budget as a result of utility issues. Part of this budget challenge 

stemmed from the fact that utility budgets were not often accurately estimated. To address this, 

MDOT developed a preliminary-cost-estimating phase for utilities within the planning phase, 

and the results evolved into early project-development utility coordination. This process is now 

formalized through MDOT’s utility-coordination forms and their utility manual.

While the process was effective, it was not often utilized in the 1990s and early 2000s, primarily 

due to some significant utility-related issues on some large projects. Starting in 2005, how-

ever, MDOT began evolving back toward early utility coordination, such as that established in 

their formalized process. As MDOT reinvigorates utility efforts, the DOT is trying to get utility 

information to the design teams early and provide the best information possible at 0% design 

complete. This is taking more organization and storage of files within Share Drives and Bentley 

ProjectWise databases. To be successful at getting utility information out at 0% design complete, 

it is necessary to get their stakeholders, including utility companies, onboard, with an avoid-first 

mindset. This involves the retraining of staff and bringing back concepts of partnership in the 

utility-coordination process.

The new utility manual and coordination forms are leading the return to early utility coor-

dination, which is subsequently leading to improved delivery of projects. MDOT utility staff is 

garnering the attention of management and has input in setting dates for lettings. By waiting 

for utility clearance or having a plan for utilities in conflict, they are seeing improved outcomes. 

MDOT utility staff is also presenting innovative resolutions, such as subdividing projects into 

manageable phases given the utility impacts.

MDOT SUE providers are brought under agreements through various contract approaches. 

These contracts directly reference ASCE 38-02 for their services. While the current contracts 
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for SUE services alone have expired, MDOT still has active multiservice topography/ROW  

contracts and multiservice design contracts that include SUE services.

4.14 Project Characteristics and Timeline for Using SUE

MDOT implements SUE for any major project. Minor projects such as milling and overlays, 

safety improvements, sidewalks, and similar projects do not involve SUE. This equates to about 

70% of MDOT projects involving SUE. MDOT’s approach is to only contract for SUE services 

if they need SUE QLB or above. In general, MDOT finds minimal value in paying for services 

for QLC and is capable of conducting QLD itself.

The utility-investigation approach begins with MDOT identifying potentially impacted utility 

companies from Miss Utility (One Call) studies and sending early utility-coordination forms to 

the utility companies beginning at −20% to 0% design complete (pre-SUE). These forms provide 

an opportunity to get utility information (type and size) within the vicinity of the project and 

determine if there are any critical utilities to avoid. These forms further provide an opportunity to 

collect a comprehensive list of utilities, pole owners, and those attached to the poles.

When the SUE provider is brought onboard, they currently start by acquiring utility-company 

records (if MDOT has not already received them). MDOT helps coordinate this effort by providing 

a letter to the SUE providers for utility companies to let them know they are working on MDOT’s 

behalf. Ideally, the project manager, utility coordinator, and SUE provider work to complete a plan 

for SUE investigations. The goal is to achieve QLB information by the completion of planning and 

any QLA test holes by or at 65% design complete. The intent of earlier utility coordination is to get 

utility information in front of designers sooner to promote avoidance. MDOT Statewide Utilities 

Section provides direct support to the districts with the goal of making the project the best it can 

be at both 0% and 65% design, regardless of whether the project is built or shelved.

MDOT promotes avoiding utilities as much as possible. However, if relocations are needed, 

MDOT will work with utility companies to propose protect-in-place or minor adjustments in 

impacted areas (though relocation alignment is up to the utility company). In addition, MDOT 

will typically acquire ROW when applicable or if it is needed faster than utility companies would 

be able to attain it.

4.15 Communication and Quality of SUE Deliverables

The SUE investigation is communicated through a CAD file provided by the SUE provider 

after QA/QC processes. The MDOT utility survey supervisor also reviews SUE deliverables to 

improve consistency. The SUE firms and MDOT provide a review of their findings by aligning 

them to features in topography, the Miss Utility information, or other resources to check for rea-

sonableness. This CAD file is provided to the MDOT survey group, then to the project manager 

of the design, and is ultimately integrated directly into the roadway plans. MDOT has success 

with this process and has seen some utility companies adopting MDOT design styles to make 

communication more seamless.

The SUE information included in these CAD files is primarily for existing facilities, though 

proposed lines may also be included. To date, new locations are not included, but the files will 

show areas that are planned to be abandoned-in-place segments. These areas are indicated as 

such with symbology. In the deliverables, the SUE providers note areas of concern, for instance, 

where they may have lost a signal, and make recommendations about areas of concern. There is 

sometimes a transition between the SUE provider providing QLB and QLA. As such, the QLA 

provider may have to make small corrections to the QLB data, but the contract requires the 
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previous provider to make corrections to obvious errors. Note that MDOT has the ability to dis-

qualify a provider for the poor quality of work but has not yet done so. The QLB deliverables 

must be stamped by an engineer or surveyor, and the QLA test-hole-data-forms deliverables must 

be stamped by an engineer.

4.16 Costs and Savings of SUE

MDOT has witnessed savings from the use of their new manual and forms in improved com-

munication and coordination but does not currently quantify these savings. However, although 

MDOT does not have documentation to show savings, they do have documentation of projects 

with increased costs and schedules due to poor utility coordination. MDOT is also currently 

reviewing any utility-related change orders on projects that were coordinated before their current 

process. In 2018 and 2019, utility-related-delay claims were upward of $1 million. The goal of this 

review is to learn from the past and make improvements, which MDOT is already seeing.

4.17 SUE Data Quality, Storage, and Availability

MDOT is using Shared Drives, ArcGIS, and Bentley ProjectWise to store their SUE deliver-

ables. The MDOT ArcGIS system is used as a platform for collecting information on what utility 

companies have been accommodated in their ROW. Survey123 is used to collect the utility 

locations of permitted accommodations. With the use of this technology, inspectors are now 

able to use mobile devices and collect general information and locations where utility-company 

construction is occurring. (It is worth noting that this initiative is still ramping up, and there 

has been significant training involved to highlight what should be collected.) As this technology is 

becoming more integrated into their practices, MDOT is also working with its historic project 

files and SUE deliverables to enter this information into the ArcGIS system. MDOT is also 

interested in seeing the outcome of these recent and innovative processes that they have put 

into place to help the SUE program. The object of the approach is not to replace SUE but 

rather to assist SUE providers by providing improved information about what utility companies 

are present in an area and where they may be located. The SUE investigation is still needed to 

achieve accurate locations.

4.18 SUE Program Evolution and Lessons Learned

MDOT’s SUE program and utility-engineering program, in general, are working through a 

transition. The goal of the utility program is to have the utilities clear or a plan for such before the 

project moves to construction. The utility-engineering program has been coordinating with vari-

ous MDOT offices, such as highway design, structural design, environmental design, and others, 

to develop a collaborative utility-engineering program that is acceptable and useful to all. One of 

the complexities has been that a design could come from any of these previously mentioned offices, 

at the district- or central-office level, and that these design approaches are not consistent. These 

offices further lack an understanding of early utility coordination and have not fully adopted the 

avoidance mindset (i.e., avoid utility relocations when reasonable and feasible).

Because of the diversity of the offices involved in the design, training these staff has also been a 

challenge. The MDOT utility-coordination forms and new manuals have helped with this training, 

but MDOT also realizes every project is different and does not necessarily fit the mold. Thus, 

MDOT is continuously evolving and learning how to make these resources applicable for all 

projects. This is largely an iterative process through vetting of the various design offices. MDOT 

still has resistance from some, but many of the project teams have begun to see the value in the 
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processes and have been very collaborative. MDOT believes the remainder just needs additional 

training, which takes time.

Now that there is confidence in their process, MDOT’s next steps are to look toward ways to 

automate it. MDOT is considering electronic systems and submissions as a way to ease the next 

phases of implementation of the new procedures and expects this to grow from largely utility 

coordination and SUE into an overall utility-engineering approach.

Minnesota Department of Transportation

4.19 Overview Use of SUE

The Minnesota Department of Transportation (MnDOT) SUE program started when MnDOT 

began allowing DB contracts. In Minnesota, SUE activities are strictly funded by the state, with 

no federal dollars. MnDOT’s primary goal with their SUE program is to identify any utilities 

that need to be relocated, determine the timeframe for the relocations, and estimate the cost of 

the relocations. MnDOT’s SUE program captures both belowground and aboveground utilities, 

including pole and wire heights, and references ASCE 38-02. Note that ASCE 38-02 is also refer-

enced in the existing state statute for the One Call system.

On DB projects, which constitute less than 25% of all MnDOT projects, SUE is always a 

requirement and is performed by MnDOT during the procurement phase. The SUE documents 

are then included in the DB request for proposals. For DBB projects, MnDOT strives to have 

the required relocations performed prior to the start of construction. This approach is successful on 

approximately 75% of the projects. Consequently, there may not be a significant amount of SUE 

work beyond exposing the utility in DBB projects, and there are no prequalified SUE providers 

for DBB projects. When a different delivery method is used, however, the district has significant 

discretion to determine if SUE is needed, though limited infrastructure is in place to support SUE 

within these other contracting methods.

Regardless of the delivery method, consultants are required to follow MnDOT’s 14-step utility-

coordination process; however, as they work through this process, the consultant may determine 

that SUE is not necessary. SUE contracts are typically developed to achieve QLB, with a specified 

number of QLA locates. This allows the project team to get a unit price for these locates, which 

is then modified as the project progresses and the true number of QLA locates is defined. SUE 

providers are prequalified and typically are retained on the project from before 30% design 

complete until 6 months to 1 year after the construction cycle begins. This extended retention, 

which is typically for a small dollar amount, enables the SUE provider to handle anything that 

may arise during the early construction process (e.g., missed items such as out-of-service lines). 

In essence, this means that SUE providers are being treated as a consultant on the design team.

MnDOT is slowly transitioning to 3-D work. Currently, only complex areas are represented 

through 3-D drawings, but MnDOT foresees an increasing number of 3-D drawings in the future.

4.20 Project Characteristics and Timeline for Using SUE

For projects that require SUE, MnDOT strives to get QLB data done by 30% design complete. 

From there, the main points of conflict would be identified, and a plan would be developed to 

perform QLA, which should be done by 60% design. This allows the project team to have time 

to react. Areas that are selected for QLA are dependent on the nature of the conflict. These QLA 

locations are partially determined as part of the conflict-analysis matrix performed by the team. 

The overarching goal in selecting QLA locates is to get the necessary data but also to be as cost-

effective as possible.
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While MnDOT does not require SUE on non-DB projects, SUE may be used if the nature 

of the project demands it or if a certain dollar threshold is reached. MnDOT typically recom-

mends districts use SUE on large, complex projects that involve excavation, projects in urban 

areas or other areas where many utilities are present, or where project schedules may be severely  

impacted by inaccurate underground-utility information. Projects that are large interstates 

(e.g., 404 extensions) or that have bridges are often encouraged to perform SUE as well.

4.21 Communication and Quality of SUE Deliverables

Ensuring the quality of SUE deliverables is primarily the responsibility of the SUE provider. 

These SUE providers go through a prequalification process by MnDOT. Part of the requirement 

for prequalification is that the firm needs to have an internal QA/QC process, and the firm must 

have a PE on staff that is capable of performing the SUE work and subsequently stamping it. 

The SUE firm is then accountable for any errors and omissions. Currently, MnDOT has three 

prequalified firms for DB projects.

Once the work is completed, the SUE provider is expected to communicate the results of 

their SUE investigations to the designers and to educate them about utilities. In addition, SUE 

providers are involved in a workshop alongside the MnDOT team and the utility owners, where 

the primary focus is to discuss identified conflicts and how to best resolve them.

As a general rule, MnDOT tries to avoid suggesting or designing relocations for utility com-

panies. However, they will identify and provide locations to the utility owner where the utility 

cannot be placed due to other known obstructions or conflicts. MnDOT will further keep these 

utility companies in the loop for ROW acquisitions, as utility owners are sometimes constrained 

in their relocation efforts until the ROW is acquired.

Different districts have varying approaches to accommodating utilities. Some of the more 

advanced districts may strive to design around the utility information provided, whereas others 

simply plan to relocate if the utility conflicts with the design. One of the driving factors for the 

decision to design around or relocate the utility is the type of conflict. For example, if the utility 

is a fiber optic cable that is easily moved, the designers will not try to avoid the conflict as much. 

Utility avoidance in design is an area where MnDOT feels they could improve.

Prior to construction, contractors are provided a set of plans that include a utility plan with a 

tabulation of all the utilities, including if the utility will stay at its current location or if it will be 

relocated. There is also a note on the plan set that includes the utility quality level. QLD is typi-

cally the default note unless SUE work has been performed. When applicable, special provisions 

also include details about the timing of relocates, which allows the contractor to know if they will 

need to work alongside the utility companies.

MnDOT primarily relies on Bentley products, including MicroStation and Geopak, to capture 

utility information. They are also using Bentley products as they move toward more 3-D aspects.

4.22 Costs and Savings of SUE

As MnDOT becomes more fiscally responsible, the goal is to both identify and continue to 

build value in SUE projects. MnDOT does not tie a dollar amount to SUE projects; however, 

there are a few projects where significant cost savings have been seen. These savings are primarily 

in the way of avoiding work orders that would have occurred in the field if the utility had not 

been designed around. One task that is currently known to add value is the conflict matrix.  

In addition, the formalized SUE approach also encourages the project team to follow the process 

more thoroughly because there is a SUE contractor looking at each utility conflict individually. 
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This leads to better-quality data and more confidence across project personnel because people 

believe in the data sets more. There is also a belief in MnDOT that bids are decreased from the 

contractors (but not necessarily the utility companies) because of this improved data.

4.23 SUE Data Quality, Storage, and Availability

MnDOT is currently challenged to gather records and both obtain ownership of SUE files 

and bring them into survey areas. As a general rule, on a statewide basis, SUE investigation is 

done for the project itself and then not usually used again on other projects. However, more 

advanced districts may utilize this data again, to a point. The real challenge is that MnDOT is 

not keeping up with new utility installations in the corridors. In addition, MnDOT’s goal is 

not to return to a project for another 20 years (or more) after it is completed, thus reducing 

the value of collecting as-builts. This is an area that MnDOT plans to improve on in the future.

4.24 SUE Program Evolution and Lessons Learned

As a whole, MnDOT feels that they are moving toward a complete utility-engineering pro-

gram. However, currently, SUE is not implemented consistently across the districts, and there 

is still some resistance to the SUE program. Each of the eight districts has autonomy over their 

projects, and MnDOT will only review the project at the end. In some of the more advanced 

districts (e.g., the metropolitan district), the value of SUE is recognized. However, in other dis-

tricts, the benefit is not well understood, and SUE still needs to be justified to project teams. 

MnDOT believes they can better bring the SUE and coordination aspects together and be more 

uniform in their approach. Thus, even though MnDOT has been using SUE for a while, there is 

still significant room to advance the program across the state.

MnDOT also identified a key best practice they’d like to see from all SUE firms: Sometimes, 

the contractor will take a picture of the site, with the utility exposed on both sides. This, in com-

bination with the utility depth, provides more visuals of the particular conflict, which is helpful 

for the design team.

Pennsylvania Department of Transportation

4.25 Overview Use of SUE

The state of Pennsylvania is legally required to perform SUE by the Pennsylvania Under-

ground Utility Line Protection Law, Act 287 of 1974, as amended. This law, which references 

ASCE 38-02, states that project owners are required to use SUE on any complex projects having 

an estimated cost of $400,000 or more. Other projects that typically necessitate SUE for the 

Pennsylvania Department of Transportation (PennDOT) include projects with foundation con-

struction, urban projects, projects on major roadways, projects on minor roadways, and major 

construction or rehabilitation projects. In Pennsylvania, SUE is typically provided by a SUE 

provider, though some work is performed by the contractor. The Work Breakdown Structure 

(WBS) code provides information on contractual requirements for SUE providers.

PennDOT has a well-established utility program that has not changed much in recent years. 

PennDOT’s Design Manual-5 (DM-5), Chapter 6, is dedicated solely to SUE. DM-5 Chapter 6 

contains the SUE utility-impact form used by PennDOT to manage risk (i.e., shows proof of SUE 

consideration under the One Call law, shows proof of utility consideration to ensure federal 

funds are not lost). This utility-impact form is a core item in the project-development checklist, 

and its completion is required before a project can even be advertised. Not only does the utility-

impact form help determine the location of SUE on the project but this form also helps project 
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managers justify either why SUE is to be used or why SUE is not to be used. The utility-impact 

form then recommends QLB or QLA. The project manager (PM) and the district utility admin-

istrator can opt to go against this recommendation, as long as justification is provided.

SUE is used on between 50–75% of PennDOT-initiated projects and is paid for primarily through 

preliminary-engineering funds, with some paid for during construction if SUE is determined 

necessary during the construction phase. Primary goal of PennDOT is to have SUE performed 

before the completion of the preliminary-engineering phase (or about 20% of the design completed).

Two of the greatest barriers for PennDOT are a lack of knowledge about SUE and miscon-

ceptions that have developed about SUE across districts. These are due to two primary causes: 

(1) project-staff turnover and (2) long-tenured professionals who are resistant to SUE or do not 

believe in the value of SUE and have spread that belief across their district. As project staff turns 

over, PennDOT is beginning to see a paradigm shift across the DOT’s districts where SUE is 

no longer believed to raise their costs unnecessarily. Furthermore, PennDOT is increasingly 

able to show indirect value in SUE on projects. For example, because SUE was performed on a 

project in Lancaster County, the project team was able to identify 300 feet of drainage redesign 

that was necessary to avoid duct banks, waterlines, and other utilities. While the exact savings 

are not known, the project team recognized that SUE significantly improved the overall project 

schedule. Situations like this garner increased SUE buy-in.

4.26 Project Characteristics and Timeline for Using SUE

SUE usage is primarily driven by the One Call law, which requires projects having an esti-

mated cost of $400,000 or more to have SUE performed. This means that the use of SUE is not 

determined by the project type, though more complex projects often require higher levels of 

SUE. As a general rule for PennDOT, the less rural a project is, the more likely SUE is going to 

be required, even if the project appears simple. In fact, it is important to note that simplicity does 

not preclude SUE. For example, there was a project that appeared to be a simple replacement of 

some pipes, and SUE was not expected to be needed. However, when the details were examined,  

it turned out that the pipe size of the replacement was larger than the original pipe size, which 

had a significant impact on other utilities in the area. In this case, a SUE discussion was held with 

the PM, who did not initially believe SUE was necessary. The discussion led to all participants 

realizing SUE’s importance on the project.

PennDOT strategically evolves its SUE knowledge early in the project. During the schematic 

phase, the project team gathers QLC/QLD data. As they move toward 10% design complete, the 

team begins gathering QLB data. The goal is to know where there could be potential conflicts, 

then perform QLA to determine if the design could be changed a little to avoid the utility (or to 

begin planning the move if avoidance is not possible). This QLA data is gathered by 20% design 

complete. Unfortunately, while this is the goal, this is still not occurring 100% of the time on 

projects. In fact, often, the utility conflict is identified too late, and the project team does not want 

to change the design. Essentially, this means that SUE is just used to verify the impact, but the 

utility is moved anyway. Once the utility is relocated, no additional data is collected.

4.27 Communication and Quality of SUE Deliverables

Quality on PennDOT SUE projects is maintained through a prequalification process, which 

is detailed in the WBS code. Part of this prequalification process is the development of a QA 

plan. SUE providers are required to have at least one PE and one professional surveyor (PLS) 

on the project team, though either the PE or PLS can stamp the deliverables (both stamps 

are not required). Deliverables are standardized in the WBS code. The SUE deliverables are 

then reviewed by the project team upon receipt. Once the consultant or district PM gets the 
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information from the SUE provider, that information is subsequently used in the design and is 

eventually provided to the bidding contractors through PennDOT’s Engineering and Construc-

tion Management System (ECMS). Once the SUE results are added to ECMS, it is available to 

all bidders prior to the bid. The intent is twofold. First, PennDOT can reduce the number of 

questions during the advertisement. Second, PennDOT hopes to get a better bid because the 

contractor will be aware of SUE items and potential issues. Once awarded the project, the 

contractor is provided with the construction plans that include quality levels. The full SUE study 

is also provided by a contract addendum/report.

A goal of PennDOT is to improve the communications that are taking place. This commu-

nication is highly dependent on the district and if the project is in house or out of house. If the 

project is internal, one of the PMs would be responsible for obtaining the contract to perform 

SUE. This information would be provided to the PM’s supervisor, which is then passed along to 

the designer. An important note here is that, for in-house projects, PennDOT districts may try 

to take all of their in-house projects and combine their SUE funds across them to hire a single 

SUE provider in a district-wide agreement. If this is the case, the PM would be responsible for 

initiating and executing the SUE agreement, and the SUE provider would submit deliverables 

back to the PM. In this case, the PM would then disseminate it back down to the units to make 

further decisions with the design team to try to resolve conflicts. If it is an out-of-house project 

(i.e., the consultant is doing design and/or utility coordination), the design contractor would be 

responsible for setting up the SUE agreement and would collect the incoming deliverables. In 

both cases, the SUE data would be used to evaluate potential test-hole locations.

After the SUE deliverables are provided, SUE consultants/providers rarely sit down with the 

PennDOT staff to talk about the findings. PennDOT recognizes there would be value added if 

this were to happen. However, PennDOT does not know if these conversations are happening 

between the SUE provider and the design consultant for out-of-house projects.

As a general rule, PennDOT also does not know the status of SUE throughout the project life 

and if it has been incorporated or if SUE data was actually used in the design process. This is 

because, in Pennsylvania, there are 11 districts, each with relative autonomy. Thus, every district 

operates a bit differently. In some districts, the district executive (formerly known as the district 

engineer) is a bit more aggressive about using SUE than other districts. The primary challenge 

for PennDOT across all of these districts is to ensure that SUE conversations are happening early 

in the design process (during preliminary design) and that the conversations continue to occur 

as the project develops and changes. Oftentimes, SUE challenges do not come out until the final 

design, after everyone walks to the project. At that point, the scope has to change. The second 

challenge for PennDOT’s District Utility staff is to educate these districts on the importance of 

SUE. For example, as PMs turn over, the District’s Utility Unit staff have to resell the use of SUE 

to those districts. This generally requires summarizing the information from the Pennsylvania 

One Call law and explaining why there is a requirement in the law that SUE is performed (e.g., 

failure to perform SUE can lead to loss of federal funds for delays caused by utilities).

4.28 Costs and Savings of SUE

PennDOT does not track cost savings on its projects. The primary form of risk reduction 

is the aforementioned utility-impact form. It is worth noting, however, that in the past, there 

was an attempt by Pennsylvania State University to capture the value of SUE (i.e., return on 

investment) on PennDOT projects. (The results of this study are presented in the literature 

review.) A key outcome of this study for PennDOT was that PennDOT was originally going to 

create a separate utility-engineering manual but instead decided to create Chapter 6 of DM-5. 

This Pennsylvania State University study provided the basis for Chapter 6 and ultimately helped 
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propel the PennDOT SUE program forward. By integrating SUE into Chapter  6 of DM-5, 

PennDOT was able to create a better integration of SUE into the project-development process 

because the manual became a one-stop shop for SUE information.

4.29 SUE Data Quality, Storage, and Availability

PennDOT has SUE data ownership when they are paying for the service. In Pennsylvania, 

however, each district stores its own SUE data, and no central repository exists for access-

ing SUE data for future use, with the exception of utility-impact forms. Utility-impact forms 

are electronically completed and stored through PennDOT’s Utility Relocation Management 

System (URMS). This is actively being addressed as part of a SHRP 2 project, where the team is 

working on storing SUE information (e.g., getting as-built information from utilities) and putting 

that into the GIS system, so they have it for future use.

When it was first established, One Call was intended to be a central repository. Once SUE 

was completed, the information was supposed to be provided back to One Call. However, 

there was not a standardization required for this SUE data, which has created challenges in 

terms of the effectiveness of this repository (i.e., some drawings are done by hand, whereas 

others are in CAD files with varying levels of detail). Historically, there have also been some 

enforceability challenges.

4.30 SUE Program Evolution and Lessons Learned

SUE requirements were first established in Pennsylvania in the 1980s due to a Pennsylvania 

Supreme Court lawsuit involving PennDOT. In this case, the Pennsylvania Supreme Court said 

that if PennDOT furnishes plans to a contractor for construction, and there are omissions in 

the utility data, the contractor is entitled to do whatever they need to correct that omission. For 

PennDOT, this meant that change orders could be exorbitant. To protect themselves, PennDOT 

decided SUE would be performed on projects to provide more complete information.

When the Pennsylvania One Call law was established, the law stated that utility information 

gathered had to be furnished back to the One Call center. However, the law lacked enforce-

ability early on, both in regard to performing utility investigations and in requiring returned 

information. As the law has evolved, however, this enforceability has increased. For example, 

there is now a damage-prevention committee meeting each month. When an underground 

utility is hit, the project owner, the excavator, and everyone else involved has to complete 

an alleged-violation report. If the project owner is found to have not performed SUE by the 

damage-prevention committee, they can be fined. Even with this increased enforcement, QLB 

is not required in the One Call law, which means that the records can be QLD and still comply 

with the statute.

From a lesson-learned perspective, PennDOT has identified a cost-control measure that they 

could implement more strategically within these contracts, which is to include X number of test 

holes (where X is based on project size) into the contract. That way not only does this provide a 

place to charge that work to but, if it is part of the bid document, then the provider is also tied to 

the bid price. If there are not any test holes mentioned, there is the potential for extremely high 

change-order costs. This was a lesson learned after a gas utility company said that there was a 

need to excavate their pipe at every service line because the valves stick up 6–8 inches above the  

main, and that was what would be hit first. Prior to this utility requirement, the test holes allotted 

were not planned for these service lines. Thus, when the change hit, it was expensive for PennDOT 

because there was no contractual provision for adding those test holes. The second key lesson 
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learned from PennDOT is the importance of communication throughout the project, rather than 

just at the point of deliverables or other stage gates.

PennDOT is currently developing a policy to collect the utility’s as-built information and to 

then incorporate the SUE data and as-built information into a GIS system. In addition, by 2025, 

PennDOT’s goal is to have paperless projects led through the ECMS system, where everything  

is electronic. Ideally, some projects may even provide all data in a single PDF. PennDOT is further 

working to integrate 3-D modeling into its products. The challenge PennDOT sees with the 

SHRP 2 3-D data repository is that, at this stage, PennDOT is having trouble even obtaining and 

organizing 2-D data sets with utilities, which is a point echoed by other state DOTs participating 

in a SHRP 2 peer exchange in 2019.

Texas Department of Transportation

4.31 Overview Use of SUE

The Texas Department of Transportation (TxDOT) has a very mature and formalized SUE 

program that is substantially used in the design process. Recently, the SUE program has evolved 

to beginning even earlier in the development process. The synthesis-survey results showed 

TxDOT to be implementing SUE earlier than any other state. In the last two years, TxDOT 

SUE investigations have been initiated in the schematic-design phase of projects. This change 

occurred because TxDOT found that their previous approach of waiting until later design stages, 

such as plans, specifications, and estimate (PS&E) (also known as detailed-design phase), did not 

allow for proper timing to support their avoidance mindset. Starting SUE in the schematic-design 

phase allows TxDOT to identify preliminary conflicts and provides opportunities for TxDOT 

to assess alignments beyond simple design changes. Utility companies are also contacted during 

this phase to indicate areas that could present substantial conflicts and should be avoided. This 

approach allows for informed early decisions and the early consideration of project-footprint 

needs for ROW acquisitions to accommodate utility relocations. These early efforts provide savings 

and value through design and construction.

SUE performed within the design process is provided by prequalified consultants. SUE services 

may be procured either on a project basis by the prime consultant for the design of the project or 

on a long-term on-call basis if the services are for in-house design projects. Services may also 

include utility coordination, conflict identification, and inspection. SUE contracts are arranged 

according to the needs of the district and project managers. Within all SUE contracts and scope 

of services, the ASCE 38 standard (stated as the most recent version) is referenced as the standard 

for the services to be provided.

TxDOT has a mechanism to use SUE if needed during construction through the services 

provided by their construction-engineering and inspection providers. Contractors have also 

conducted informal SUE investigations as utilities have presented themselves. TxDOT, when 

appropriate, has covered this work by force account. The goal, however, is that the majority of 

the SUE investigations occur early in the design process.

TxDOT is fortunate to have a significant number of resources available for using SUE. 

Although they invest a substantial dollar volume into SUE investigations, TxDOT is confident 

that they are seeing a return on investment.

4.32 Project Characteristics and Timeline for Using SUE

TxDOT does not have rigid requirements characterizing the use of SUE. Any project with 

excavation could implement SUE, but that investigation likely increases in intensity for more 

complex projects. The type of project and characteristics, such as complexity, ROW, density, 
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and overall project cost, may be indicators of the scope of the SUE investigation, but the PM 

typically makes the final determination if SUE is needed. These determinations are aided through 

conversations between the PM, SUE consultant, and, at times, the utility companies.

The SUE investigation is initially scoped within the project-schematic phase. The associated 

SUE estimate is usually determined from the project cost estimate initially but then itemized 

and negotiated by linear-footage needs, quality levels desired, and the number of test holes esti-

mated. Beginning in the schematic-design stage allows TxDOT to employ an avoidance mindset 

regarding highway design and utilities. When avoidance is not possible, minimizing conflicts 

is the goal, followed by accommodating the utilities needing relocation. The goal is to complete 

the SUE investigation up to SUE QLB in all desired locations on projects. Where QLB is not 

possible, close coordination with the utility owner occurs. The aerial facilities are also included 

within this investigation as QLC.

The project teams also work with utility owners to ensure they receive the support necessary 

from the SUE services to coordinate with other utility companies and complete their relocation 

efforts. While TxDOT does not acquire replacement easement for utilities, they do assess the 

acquisition area to accommodate them when possible. This begins with initial notice letters noti-

fying utility companies of the project and requesting utility records, as-built information, and 

easements to help determine those that are reimbursable.

In TxDOT’s approach, the PS&E phase begins with an abundance of SUE information. This 

means that TxDOT is able to complete any additional investigation needed prior to 30% design 

complete. The investigation in this stage is largely QLA since, in the schematic phase, test holes 

are typically only in the areas critical for avoiding utilities. During this phase, the design project 

managers will review and verify the locations for test holes as suggested by the SUE provider.

There has been minor resistance to having the SUE investigation within the schematic-design 

phase. This is because there is often a long period of time between the schematic and PS&E phase 

of the project. Typically, this means there is a new consultant contract for the PS&E phase. The 

transfer of the SUE information, which has been sealed by the professional engineer during 

the schematic phase, has been handled by transferring the information to the new design team 

and potentially new SUE consultant and requesting they take ownership of that data within their 

SUE investigation. The data transferred includes a preliminary utility-conflict list and SUE deliv-

erables. Therefore, new SUE consultant costs cannot be billed as though the provider is starting 

from scratch, but the provider can include costs to ensure their own confidence in the data such 

that they can seal their SUE investigation. To help in this transition, TxDOT is promoting the use 

of transition meetings between the schematic- and PS&E-design phases to include project managers, 

SUE and utility consultants, utility companies, and others.

For TxDOT’s DB program, SUE consultants are also hired in the schematic-design phase, and 

TxDOT uses individual workshop meetings with utility companies to verify the information and 

indicate QLA needs. TxDOT will also conduct additional SUE as requested by DB teams during 

procurement. This information is then provided for all teams to consider in the project.

4.33 Communication and Quality of SUE Deliverables

The communication for SUE deliverables will vary slightly between project-specific or deliver-

able contracts and the longer-term regional SUE contracts used by TxDOT project managers. 

In project-specific contracts, SUE and utility-coordination services are within the prime-

consultant agreement for project development. These services are typically taken on by a sub-

consultant. While some consultants provide both SUE and utility-coordination services, the 

most success has been seen where the prime consultant is conducting the utility coordination, 

and SUE is provided by a subconsultant. The collaboration of these services is important, and 
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utility-coordination meetings should still involve the SUE provider and the utility compa-

nies. For in-house TxDOT design teams, the SUE services are provided by a SUE consultant. 

A TxDOT project manager is in charge of the project and assists in utility coordination and 

review of SUE deliverables to ensure utility clearance. All SUE deliverables must be signed and 

sealed by a Texas-registered engineer, regardless of whether they are part of a subcontract or 

a direct contract with TxDOT. These sealed plans are then included within the construction 

document package.

The SUE services also provide an option for construction inspection and verification in 

order to capture relocation as-built information through surveys and to update plans as needed. 

To support utility-coordination efforts, a Utility Accommodation, Coordination, and Verification 

(UACV) services contract can be used. UACV contracts are used to contract nonprofessional staff 

to assist project teams with reviewing agreements, utility payments, inspection of adjustments, 

or to confirm Buy America prior to installation.

TxDOT is actively working on improving their communication of utility-related informa-

tion internally. A new TxDOTCONNECT system provides project information, including a 

utility page, listing the utilities involved. TxDOT is also working to procure a new Utility Infor-

mation System (UIS) that will tie in to TxDOTCONNECT. The UIS will list specific conflicts 

and provide links for permitting, along with combining other processes in the Right of Way 

Division. This would transition the current utility-conflict management system used to a more 

digital platform.

A primary communication challenge has been keeping the construction contractor updated 

on utility relocation. Contractors can request digital information of the SUE investigation, 

including the utility-conflict list, utility contact information, and so forth. However, the smoothest 

communication of information is by including the SUE plan sheets from the construction bid 

package. This has led TxDOT to encourage the use of utility-specific transition meetings in 

construction as well. These meetings, especially when there is relocation work occurring during 

construction, help to identify continued utility-relocation works, identify utility contacts, review 

conflict lists, and discuss phases planned to avoid the remaining utility relocations. While the 

plan notes include planned clearance dates, the notes do not present the scope of the utility  

work. The use of a transition meeting allows this to occur and helps to resolve the occurrences of 

relocated utilities not being included within the bid package. TxDOT is trying to improve this 

practice and make it more commonplace. Note that if relocations occur prior to construction, 

the SUE data is updated and is provided to the construction contractor prior to the contractor 

starting work.

Beyond the coordination with the project team to ensure SUE deliverables quality, TxDOT 

is in the process of developing a statewide SUE deliverables best-practices document. Current 

practices are not standardized and vary by the project team and SUE provider. This document is 

intended to improve the consistency of showing quality levels on plans by line styles and so forth.

4.34 Costs and Savings of SUE

As mentioned, TxDOT believes having SUE data early is valuable. This has helped in the 

development of project estimates and identifying areas for potential savings. TxDOT intends 

to work toward a database to further assist with utility-estimate development and verification.

TxDOT has recently been piloting reviews to determine utility-engineering savings in both 

cost and time. These utility-engineering savings are not necessarily SUE-only savings, as data 

considered also include early utility-coordination and utility-conflict management. Pilots were 

started with the metropolitan districts and included five projects initially. Pilots have now 
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expanded to one project each for all 25 districts. Six projects could be shared at this time. As can 

be seen, the documented savings exceed $13 million and 77 months across these six projects. 

When considering the cost of implementing this program (e.g., training and implementation 

costs), a cost-benefit ratio of 7.9 was calculated. These results are presented in Table 4.2. This 

approach demonstrates the value of their program, and they intend to continue these reviews 

and perhaps include them within their utility-information system.

4.35 SUE Data Quality, Storage, and Availability

TxDOT is considered the owner of the SUE information provided. The deliverables are stored 

in TxDOT’s Bentley ProjectWise database. While the DOT does not have a good system in place 

for future use, there are plans to develop a system (perhaps to be a component of the UIS).

4.36 SUE Program Evolution and Lessons Learned

TxDOT has a strong SUE program but believes in continuous improvement, which can be 

achieved through pilot tests. The use of piloted methods creates opportunities for support from 

users and management. TxDOT further recognizes that support from both district and upper-

management leadership is a critical first step to success, followed by project-level buy-in. TxDOT 

also recognizes that a good training program and good culture are both needed to maintain 

knowledge and ability levels. Training assists internally to combat significant turnover in utility-

related personnel, as well as externally, within the consultant (support) community.

According to TxDOT, best practices of SUE providers include indicating SUE levels appro-

priately on deliverables, including overhead utilities (indicating pole owners and those attached), 

and noting attributes such as clearance heights. SUE providers with a strong approach to finding 

unknown utility owners are also appreciated.

District

Economic 
Benefits 
(million)

Time Savings 
(months)

Construction 
Cost Estimate 
(million)

Benefits/Construction 
Cost (%)

Austin $0.09 0 $11.80 1

Dallas $0.50 15 $12.50 4

Fort Worth $1.80 38 $60.70 3

Houston $2.90 0 $124.10 2

San Antonio $4.60 24 $178.00 3

Abilene and
Brownwood $3.11 0 Unknown Unknown

Total $13.00 77 $387.10 3

Table 4.2.  TxDOT Utility engineering value from pilot projects.
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This chapter summarizes the findings of this synthesis project. The objective of the synthesis 

was to document DOT use and practices related to SUE. Specifically, this synthesis examined how 

state DOTs use SUE and when SUE is implemented during project-design and delivery processes.

To achieve the synthesis objective, the study team conducted an extensive literature review, 

a survey of state DOTs, and interviews with selected state DOTs for the development of case 

examples. The survey was created to capture the state of the practice of SUE use within state DOTs. 

It was distributed to the utility-related membership of the AASHTO CRUO. A total of 41 state 

DOTs participated in the survey, providing an 80% response rate (51 state DOTs were contacted, 

inclusive of Washington, DC).

Following the analysis of survey responses, case examples were conducted to gather more 

detailed information on the use of SUE from a selection of state DOTs. Cases were identified 

based on a state’s survey responses indicating the use of SUE; the state having documentation 

of their SUE procedures; the state having established quality-level desires that aligned with their 

project-development process; and the state representative’s willingness to participate in a case 

example interview. Six states participated in these interviews: Colorado, Georgia, Maryland, 

Minnesota, Pennsylvania, and Texas.

The following presents summarized findings of the synthesis.

5.1 Key Findings

The key findings are summarized in the following paragraphs and organized according to 

elements of interest (i.e., the bulleted subobjectives) of the synthesis objective.

5.1.1 Extent of DOT Use of SUE

The use of SUE by state DOTs has grown over the past several years. Use rates from AASHTO 

CRUO surveys in 2006 and 2008 presented SUE use rates as 50% and 40% of responding state 

DOTs, respectively. NCHRP Synthesis 506: Effective Utility Coordination: Application of Research 

and Current Practices showed the use rate to have increased to 74% by 2017 (Sturgill et al.). 

Within this study, 34 of the 41 (83%) survey respondents indicated that they use SUE. The 

growth of SUE use is also visualized in comparing Figure 2.1, representing the use of SUE in 

1992, with Figure 3.4, displaying the results of this study.

While the definition of that process could vary slightly from the ASCE 38-02 standard defini-

tion of SUE, state DOTs reported that the location of utilities within highway-project footprints 

is valued in both design and construction. The state DOTs interviewed for the case examples 

noted that SUE was applied to most projects, especially those involving excavation.

C H A P T E R   5
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5.1.2  How, When, and for Which Project Types  
State DOTs Decide to Use SUE

The survey respondents were asked what percent range of state-initiated projects implemented 

SUE; results showed that 36% used SUE for 25% or less of their projects, 18% used SUE for 

26% to 50% of their projects, 15% used SUE for 51% to 75% of their projects, and 30% used SUE 

for 76% or more of their projects.

The survey respondents were further asked what project types prompted the use of SUE. The 

survey allowed respondents to select multiple options; five survey respondents indicated they use 

SUE on every project, with the top responses including projects with excavation (18 responses), 

urban projects (18 responses), major construction or rehabilitation (17 responses), and other 

(17 responses). The survey input regarding other indicated the decision was commonly left to the 

design team and was a project-specific decision.

From the case examples, Colorado noted there were four criteria that determine if SUE is to be 

used on a project according to their state law. Georgia noted the use of a decision tree to deter-

mine their use of SUE, but they noted their belief that this approach seemed to miss some opportu-

nities for SUE, and they have recently relied on the project teams to determine if a project should 

include SUE. Several of the other interviewees noted that the decision to use SUE was up to the 

project team, but projects of a certain dollar value and including excavation were factors to include 

the use of SUE.

5.1.3 DOT Policy and Procedures That Guide SUE Deployment

Seventy-six percent of DOT survey respondents indicated they had documented procedures for 

their implementation of SUE. Additionally, 88% indicated that their state DOT referenced 

ASCE 38-02 for their implementation of SUE. The case examples found that some programs refer-

ence ASCE 38-02 in prequalification requirements, scope of service documents, or even legislation.

5.1.4  When State DOTs Deploy SUE According  
to Their Project-Delivery Process

One notable finding of the survey was the responses regarding the alignment of SUE quality 

levels to project phases. The results show that several SUE programs strive to achieve upper 

quality levels (QLA and QLB) of SUE information in planning and preliminary design; responses 

also indicate there are many who wait until later design stages for this information. The survey 

results indicate that the majority of the survey respondents request QLA at 90% design com-

plete (36% of those responding), QLB at 30% design complete (33% of those responding), QLC at  

10% design complete (35% of those responding), and QLD at planning/schematic phase (57% of 

those responding).

While these results indicate that many state DOTs wait until 30% design complete or later to 

collect SUE QLB information, the case examples present a different approach. The state DOTs 

that participated in the case examples noted that having higher quality levels of SUE earlier in the 

design process allowed the project teams to glean as much value from the SUE data as possible. 

This is achieved through the early communication of horizontally accurate (QLB) utility loca-

tions to the project-design teams when decisions can easily be made to avoid or minimize project 

impacts with utilities. For example, Texas DOT reported that it sees value in collecting up to SUE 

QLA information during the schematic-design phase. The case example state DOTs noted that 

early coordination and an avoidance mindset (i.e., attempting to avoid utility impacts) helped 

them reap the full benefits of SUE. This coordination involved partnership among the project 

design, utility companies, SUE providers, and utility coordinators.
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5.1.5  How SUE Is Obtained and Multiple Procurement Methods for SUE

Through the case examples and survey feedback, it was noted that many SUE programs have 

multiple approaches to procure SUE services. All of the case example state DOTs indicated that 

they have prequalification requirements for providing SUE services, and the service is considered 

a professional function. Additionally, 79% of the survey respondents noted that SUE deliverables 

required a professional stamp or seal of some form (engineer or surveyor). The states interviewed 

highlighted that these professional services could be procured on a project basis or on an on-call 

basis. Having multiple procurement approaches provides value in instances where the need for 

SUE may not have been realized at the onset of the project or new information could have come  

to light, requiring additional impromptu investigations. The case example state DOTs also indi-

cated that situations occur where multiple SUE providers may work on the same project. QC, 

reviews, and communication are critical to these situations, as noted in the case examples of 

Georgia and Maryland. These case examples also reported that they found it to be beneficial to 

have feedback procedures for the providers of SUE services and potentially the ability to disqualify 

providers. Poor SUE information was noted to be extremely costly to projects and damaging to 

the reputation of a SUE program. The case examples also noted that the quality of SUE provider 

deliverables does vary, and for state DOTs just beginning SUE programs, it could take time for 

the consultant community to build their expertise to provide SUE services in a quality fashion.

5.1.6 Use of SUE with ACM

The survey results of the synthesis indicate a division regarding the use of SUE when delivering 

projects through ACM. Forty-four percent of the survey respondents indicated that their imple-

mentation of SUE varied by project-delivery method (DBB versus ACM), another 44% noted 

their implementation of SUE did not vary, and 12% were unsure of any variation. The MnDOT 

case example noted that DB projects are required to use SUE, while in those of traditional-

contracting methods (DBB), the use of SUE is discretionary.

5.1.7 QC and QA for SUE Deliverables

In regard to QC and QA, the survey asked respondents about their requirements for profes-

sional stamping and QA approaches for SUE deliverables. The majority of the survey respon-

dents, 79%, indicated some form of stamping was required for the SUE deliverables, whether that 

was an engineer’s stamp, surveyor’s stamp, or both. ASCE 38-02 notes that professional stamping 

is a requirement of the standard but leaves flexibility in the determination of if it should be an 

engineer’s stamp or surveyor’s stamp based on jurisdictional precedents.

In regard to QA, 26% of the survey respondents noted that they had a QA approach for checking 

or verifying the accuracy of the SUE deliverables provided. The case examples present that these 

assurance measures occur through various approaches, such as seeking verification from the utility 

companies, review by a surveying division, or a review within the DOT SUE program office.

5.1.8 DOT Documented Cost and Risk Savings Through Using SUE

State DOT respondents were asked about their evaluation of cost and risk savings as a result 

of implementing SUE. More than half of the state DOT respondents, 56%, indicated they did not 

conduct or document this evaluation. Thirty-two percent of the respondents indicated they did 

make an evaluation of cost and risk reductions as a result of SUE, and the remaining 12% were 

unsure. The literature review suggests a range of savings from $2.73 to $22.21 for every $1 spent 

on SUE. In regard to cost for this savings, 52% of the state DOT survey respondents noted the cost 

of conducting SUE was less than 5% of the total project cost. In their case examples, Texas and 
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Colorado note that they are beginning to quantify savings from the efforts put into their utility 

programs (inclusive of SUE).

5.1.9 Storage and Later Use of SUE Data

Survey respondents were asked if the SUE investigation information was stored and accessible 

for later use. Forty-one percent of the survey respondents indicated that they had a storage and 

recovery system for SUE information postconstruction. Several of these respondents noted that 

the SUE information would remain in and be accessible from the project file. As noted in the 

Georgia DOT case example interviews, SUE information would typically be available after the 

initial use but may be difficult to locate in project files for future use. Colorado, on the other hand, 

noted the data collected through SUE and their utility as-built process is stored in a repository 

for future use and evaluation.

5.1.10 SUE Implementation Postutility Relocation

The survey respondents were also asked if they conducted SUE investigations after utility relo-

cation. The purpose of this implementation of SUE would be to capture as-built or as-relocated 

information. The majority of the respondents, 85%, indicated that they did not perform SUE 

after utility relocations. As previously noted, the case example of Colorado highlights their use of 

a utility repository for collected utility as-built information that would provide accurate utility-

location information of the relocated utilities without conducting a SUE investigation.

5.1.11 Challenges Perceived in Implementing SUE

Seven survey respondents reported that they did not use SUE. These respondents were asked 

to indicate their reasoning for choosing not to implement SUE. Cost and lack of in-house expe-

rience were the highly noted reasons. The time to implement SUE was also a noted challenge.

5.1.12  SUE as a Component of Utility Engineering  
and Personnel Support

As a final key finding, the case examples with Colorado, Georgia, and Texas highlighted that 

some SUE programs are part of larger initiatives. These state DOTs identified practices they find 

beneficial to include early utility coordination; partnership with stakeholders (e.g., utility com-

panies); an avoid-as-feasible mindset; attention to utility costs; procedures for utility-construction 

inspection and as-built development; and a desire to continuously improve. They also noted that 

they believe staffing assists in the success of their program. As an example of this staffing, GDOT has 

a large standalone state utility office inclusive of an individual SUE group. Their SUE group includes 

a SUE manager and two SUE reviewers to assist in the implementation of their SUE program.

5.2 Knowledge Gaps and Suggested Future Research

Through the development of this synthesis, two significant themes presented themselves as 

needs for further research: a cost- and time-evaluation approach for SUE implementation and 

guidance on the implementation and delivery of SUE.

5.2.1 SUE Evaluation Approach

While the literature reviewed suggests multiple levels of savings per dollar spent on SUE, and 

the case examples highlight SUE savings in different approaches, a research gap is presented for 
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a definitive approach in evaluating the effectiveness (in cost and time) of SUE on a project and 

program basis. The research would develop a cost- and time-evaluation framework for SUE to 

assist state DOTs in determining the best applications of SUE and confirm the value they believe 

exists in the process.

5.2.2 SUE Guidance

Some state DOTs have been successful in SUE practices, while others are still in the develop-

ment of their program. Improved understanding could lead to more widespread utilization or 

a change in protocol for many state DOTs. There is a gap in guidance for the implementation 

of SUE, QA for SUE deliverables, and depiction guidelines at state DOTs. While the ASCE 38-02 

standard is effective in defining the process and the revision of ASCE 38-02 is expected to include 

guidance for depiction, a guide to SUE implementation would help state DOTs better imple-

ment a SUE program. The SUE guidance needs include:

• Application criteria;

• Depiction approaches;

• Prequalification of service providers;

• Deliverables expectations;

• QA practices;

• Alignment of quality levels to design phases; and

• Approaches to staffing and roles and other programmatic decisions.
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A P P E N D I X  A

Survey Questionnaire

NCHRP PROJECT 20-05/SYNTHESIS TOPIC 52-05 

“IMPLEMENTATION OF SUBSURFACE UTILITY ENGINEERING FOR HIGHWAY DESIGN AND 

CONSTRUCTION” 

State Department of Transportation Survey 

The objective of NCHRP Synthesis Topic 52-05 is to document how State Departments of 

Transportation (DOTs) conduct and implement subsurface utility engineering (SUE) practices. 

The survey will explore how and when SUE is used within the design and delivery of 

transportation projects.  

The survey questions will gather information including: 

• Extent of DOT use of SUE (i.e., how many agencies have a SUE program); 

• How the decision to use SUE is made and at what point in the project delivery process is 

the decision made; 

• DOT policies and procedures that guide SUE deployment; 

• How SUE deliverables are obtained (e.g., in-house, SUE contract service, utility owner, 

highway construction contractor); 

• At what point in the project delivery process is SUE deployed (e.g., concept 

development, preliminary design, final design); 

• Type of projects that typically use SUE (e.g., project excavation, foundations, urban 

versus rural, major versus minor roadway projects, project funding threshold); 

• Use of SUE for various project delivery methods; 

• QA/QC procedures and process for SUE deliverables; 

• DOT documented measurement of cost savings or risk reduction; 

• How DOTs use and store SUE data after the project; and 

• Whether SUE is performed after utility relocation 

This survey is being sent to the voting members of the American Association of State Highway 

and Transportation Officials (AASHTO) Committee on Right of Way, Utilities and Outdoor 

Advertising Control (CRUO). If you are not the appropriate person within your DOT to respond 

to this survey, please forward the survey link to that individual or respond to this email with the 

correct contact information. 
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Definitions and Guidance 

Survey Guidance 

This survey contains question logic such that your answers will dictate the additional questions 

that are made available to you. A PDF file of the entire survey is attached to the email request 

for review prior to completing the survey. The survey progress will save and you may continue 

the survey at a later time. This feature works by using cookies within your browser. To be 

effective, you must continue the survey using the same computer and browser software. If you 

would like to collaborate on this survey with a colleague (i.e. partially answer the survey and 

send it to someone else for completion), please contact Roy Sturgill (sturgill@iastate.edu) for a 

unique survey. 

Definitions 

The following definitions are intended to provide clarity to the references within the 

questionnaire: 

• Alternative Contracting Method (ACM): Within highway projects, the traditional form 

of contracting is design-bid-build (DBB). Alternative contracting methods have various 

forms, including design-build (DB), construction manager/general contractor (CM/GC), 

public-private partnerships (PPP or P3s), with the intent of driving innovation, 

accelerating delivery, minimizing cost overruns and project delays.  

• Project Development: is the process of designing a highway project and managing the 

stages and stakeholders of that project until delivery.  

• Project Delivery: is the process of procuring a construction contractor through a 

contracting method and managing the construction and commission of that project. 

• Subsurface Utility Engineering (SUE): as defined by the American Society of Civil 

Engineers (ASCE/CI 38-02 Standard Guideline for the Collection and Depiction of Existing 

Subsurface Utility Data), is a branch of engineering practice that involves managing 

certain risks associated with utility mapping at appropriate quality levels, utility 

coordination, utility relocation design and coordination, utility condition assessment, 

communication of utility data to concerned parties, utility relocation cost estimates, 

Pilot tests indicated an average time of 20 minutes to complete the survey. 

Please complete the online questionnaire by February 9, 2021. If you have questions about the 

questionnaire or submitting your response, please contact the principal investigator for this 

synthesis study:  

Roy Sturgill                      Email:  sturgill@iastate.edu                

mailto:sturgill@iastate.edu
mailto:sturgill@iastate.edu
http://nap.nationalacademies.org/26588


Implementation of Subsurface Utility Engineering for Highway Design and Construction

Copyright National Academy of Sciences. All rights reserved.

Survey Questionnaire  67   

• SUE Quality Level A (QLA): is the highest level of certainty and accuracy available and 

involves correlating the inputs of records, site visual inspection, geophysics, and 

exposure.  It provides information for the precise plan and profile mapping of 

underground utilities at a specific point and provides/confirms the type, size, condition, 

material and other characteristics of underground features. 

• SUE Quality Level B (QLB): involves the inputs of records, site visual inspection, and 

application of appropriate surface geophysical methods to determine the existence and 

horizontal position of substantially all utilities within scope and the project limits. The 

proper selection and application of surface geophysical techniques for achieving QLB 

data is critical. One-call marks cannot lead to QLB, only QLC or QLD. 

• SUE Quality Level C (QLC): involves inputs of surveying visible utility facilities (e.g., 

manholes, valve boxes, etc.) and correlating this information with existing utility 

records. When using this information, it is not unusual to find that many underground 

utilities have been either omitted or erroneously plotted. The visible surveyed 

structures do not have a QL; it is only the plotted underground utility segments between 

structures that are QLC. 

• SUE Quality Level D (QLD): is the most basic level of information for utility locations. It 

comes solely from existing utility records or verbal recollections. 

*Demographic Intro Questions Omitted

implementation of utility accommodation policies, and utility design. The process itself 

involves stages including a scope of work, designating, locating, data management, and 

conflict analysis.  

• SUE Program: is the formalized plan by a department of transportation to implement 

SUE.  
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Subsurface Utility Engineering Survey 

1. Does your DOT make a differentiation between surveying and providing SUE? 

Yes  No 

2. Does your DOT use subsurface utility engineering (SUE) or a similarly termed program 

(e.g., subsurface utility location)? 

Yes    No    

If yes, what is your program called?  

Click here to enter text.  

If your DOT does not use SUE, what is the reason (check all that apply)? 

  Cost  

 Lack of in-house experience/expertise 

 Lack of industry/consultant experience/expertise 

 Time to perform 

 Does not fit with the project development process 

 Other (please specify) 

*Please elaborate on the reason(s) for not using SUE. 

3. Which statement best describes your DOT’s and Stakeholder’s understanding of SUE in 

general? Our DOT and stakeholders, in general, believe SUE to be… 

 The multi-stage process previously defined according to ASCE/CI 38-02.  

 An assignment of quality levels (A through D) for utility investigation data. 

 The use of vacuum excavation or potholing of underground utilities to check 

locations. 

Other Click here to enter text. 

*Please provide any relevant documentation you would like to upload (e.g. SUE 

implementation guidance, utility coordination manual, etc.) 
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4. Are projects initiated by agencies (municipalities) other than the DOT required to use 

SUE? 

Always  Sometimes    Never 

If sometimes, what percent of these projects require the use of SUE? 

 0% to 24%  

 25% to 49%  

 50% to 74% 

 75% to 100%  

Please indicate the basis of your previous answer regarding non-DOT usage (i.e., 

estimate, number of projects, project dollar value, etc.): 

5. Does your DOT have documented procedures (policy, guidance manual and/or tools) for 

using SUE? 

Yes (please provide a description, link, or file in the following textbox or file upload 

field)     

No   

*Please provide any relevant documentation.   

6. Does your DOT reference the ASCE/CI 38-02 Standard Guideline for the Collection and 

Depiction of Existing Subsurface Utility Data for their implementation of SUE? 

Yes    No     

7. Does your DOT include above ground utilities (beyond features captured in quality level 

C) in the SUE investigations? 

 Yes  No 

If yes, to what degree are they included? (e.g., entire network of above-ground 

utilities, single poles or features, wire locations, sag heights, etc.):

8. Please indicate which SUE quality levels are requested or attempted to be achieved in 

the various stages of project development in your DOT (percentages are approximate 

plan completion and multiple quality levels may be selected per row). 
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At Planning/schemati , we are attempting to achieve:  

Quality Level A    Quality Level B     Quality Level C   Quality Level D   

At 10% design completion, we are attempting to achieve:  

Quality Level A    Quality Level B     Quality Level C   Quality Level D   

At 30% design completion, we are attempting to achieve:  

Quality Level A    Quality Level B     Quality Level C   Quality Level D   

At 60% design completion, we are attempting to achieve:  

Quality Level A    Quality Level B     Quality Level C   Quality Level D   

At 90% design completion, we are attempting to achieve:  

Quality Level A    Quality Level B     Quality Level C   Quality Level D   

9. Please indicate an approximate percentage of what party performs your DOT’s SUE 

studies below (response does not need to sum to 100%). 

If you are using contract services for completing SUE studies, please describe how those 

services are structured (e.g. hour basis, linear feet basis, etc.) 

10. Does your DOT have a quality assurance approach for checking or verifying the accuracy

of the SUE deliverables provided? 
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Yes No Unsure

Please elaborate on your previous answer as desired:

11. Does your DOT require an engineer’s stamp or surveyor’s stamp on the SUE 

deliverables? 

Either Both Neither

Only an engineer’s stamp Only a surveyor’s stamp

12. When performing SUE for projects, what funding is utilized?

State only Combination of State and Federal

13. What phase of funding is typically used for performing SUE for projects? (Select all that 

are applicable)

Planning/Scoping

Preliminary Engineering/Design

Utilities

Right of way

Construction 

Other:

14. As a percentage of the total project cost (design and construction), what is the 

approximate percentage used for SUE investigations?

15. What percent of DOT-initiated projects use SUE? 

0% to 25% 

 26% to 50% 

 51% to 75% 

76% to 100%

Please describe the basis of your answer to the previous question (i.e., estimate, 

number of projects, project dollar value, etc.):

http://nap.nationalacademies.org/26588


Implementation of Subsurface Utility Engineering for Highway Design and Construction

Copyright National Academy of Sciences. All rights reserved.

72  Implementation of Subsurface Utility Engineering for Highway Design and Construction

16. Does your DOT make SUE information publicly available?

Yes No

17. What project criteria would typically prompt your DOT to implement SUE? Check all that 

apply.

We use SUE on every project (no need to check other criteria)

Projects with excavation

Projects with foundation construction

Urban projects 

Projects on major roadways 

Projects on minor roadways 

Projects above funding amount (enter funding amount) Click here to enter text.

Major construction or rehabilitation projects

Other Click here to enter text.

18. Does your DOT have [a] storage and recovery mechanism for maintaining access to SUE 

deliverables provided after a project is completed?

Yes No Unsure

Please provide further explanation if desired: Click here to enter text.

19. Does your implementation of SUE vary according to project delivery method (design-

bid-build versus alternative contracting methods)?

Yes No Unsure

Please provide further explanation if desired: Click here to enter text.

20. Does your DOT evaluate the costs savings or risk reduction that the implementation of 

SUE provides on a project or program basis?

Yes No Unsure

If yes, please elaborate Click here to enter text.
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21. Does your DOT conduct SUE after utility relocations?

Yes No Unsure

22. Does your DOT conduct SUE during construction?

Yes No Unsure

23. Are you aware of your construction contractors conducting SUE at their own expense?

Yes No Unsure

*If “Unsure” is selected for any of the previous questions, is there an additional point of 

contact who may be able to also respond to these questions:

24. How does your DOT communicate SUE information to the construction contractor? 

Check all that apply.

Included within a 3D model with quality levels

Included within a 3D model

Included within construction plans with quality levels

Included within construction plans

Provided in proposal notes or certification (not actual SUE information) 

Full SUE study provided by a contract addendum/report

Other Click here to enter text.

25. Would you be willing to participate in a follow-up phone interview for the preparation 

of a case study? Time requirements for the case study include preliminary 

correspondence to determine additional stakeholders who should participate, a phone 

interview of approximately one hour in length, possible follow-up to finalize case details, 

and a review of the case study prior to submission.

Yes No
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A P P E N D I X  B

Survey Responses

The following output presents state DOT responses to the synthesis survey questions as 

recorded in this study. Many of the fields did not mandate an answer to be provided. 

Therefore, if no response was given by the respondent, then that cell of the response table 

will be blank.
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Does your DOT make a differentiation between surveying and providing SUE?

Yes

No

0 10 20 30

Field

Does your DOT make a differentiation between

surveying and providing SUE?

Min Max Mean
Standard

Deviation
Variance Responses

1 2 1 0 0 41

Field Choice
Count

Yes

No

Total

38

3

41

State Response

AL Yes

AK No

AZ Yes

AR Yes

CA Yes

CO Yes

CT No

DE Yes

FL Yes

GA Yes
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HI Yes 

ID Yes 

IL Yes 

IA Yes 

KS Yes 

KY Yes 

LA Yes 

MD Yes 

MI Yes 

MN Yes 

MS Yes 

MO Yes 

MT Yes 

NE Yes 

NH Yes 

NM Yes 

NY Yes 

NC Yes 

OH Yes 

OR Yes 

PA Yes 

RI Yes 

SC Yes 

TN Yes 

TX Yes 

UT Yes 

VA Yes 

WA Yes 

WV Yes 

WI No 

WY Yes 
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Does your DOT use subsurface utility engineering (SUE) or a  similarly termed approach (e.g., subsurface 
utility location)? 

Yes

No

0 10 20 30

Field

Does your DOT use subsurface utility engineering (SUE)

or a similarly termed approach (e.g., subsurface utility

location)?

Min Max Mean
Standard

Deviation
Variance Responses

1 2 1 0 0 41

Field Choice Count

Yes

No

Total

34

7

41

State Response What is your program called?

AK No

AL Yes

AR Yes SUE

AZ Yes SUE

CA Yes SUE

CO Yes SUE
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CT Yes 

We employ SUE methods on all projects - no 

established name for the process. 

DE Yes Subsurface Utility Engineering Services 

FL Yes SUE 

GA Yes SUE 

HI Yes Subsurface Utility Engineering 

IA No   

ID No   

IL Yes SUE 

KS No   

KY Yes SUE 

LA Yes Subsurface Utility Engineering 

MD Yes SUE Services: Designating (QLB) and Locating (QLA) 

MI Yes subsurface utility engineering (SUE) 

MN Yes SUE 

MO Yes subsurface utility engineering 

MS Yes SUE Master Contract 

MT Yes SUE 

NC Yes   

NE No   

NH Yes Subsurface Utility Engineering 

NM Yes SUE on-call 

NY Yes Subsurface Utility Engineering (SUE) 

OH Yes Subsurface Utility Locating (SUL) 

OR Yes Subsurface Utility Engineering 

PA Yes Subsurface Utility Engineering 
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RI Yes Not a formal program 

SC Yes Subsurface Utility Engineering (SUE) 

TN Yes SUE, hired via an on call contract. 

TX Yes Subsurface Utility Engineering  

UT Yes SUE 

VA Yes SUE    

WA Yes Subsurface Utility Engineering (SUE) 

WI No   

WV No   

WY Yes SUE 
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If your DOT does not use SUE, what is the reason (check all that apply)?    

 

 

Field Choice Count 

Cost 

Lack of in-house experience/expertise 

Lack of industry/consultant experience/expertise 

Time to perform 

Does not fit with the project development process 

Other (please specify) 

Total 

3 

3 

1 

2 

1 

2 

12 

 

State Response 

Please elaborate on the reason(s) for not

using SUE. 

AK 

Cost, 

Lack of in-house experience/expertise, 

Lack of industry/consultant 

experience/expertise, 

Time to perform 

Trying to get started - but relatively few, but 

increasing number, of projects would benefit. In 

the past, survey locates of existing facilities 

supplemented with potholing has been 

sufficient for the vast majority of projects. 

0 
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Time to perform, 

Does not fit with the project development 

process 

IA 

Cost, 

Lack of in-house experience/expertise 

The benefits and use of SUE has not been fully 

accepted. The typical approach is to pothole at 

spot locations in more of a reactive manner than 

proactive measure. 

KS 

Other (please specify): Use SUE on a project by 

project basis when it makes sense 

Majority of projects are small enough in scope 

and in rural locations making SUE unnecessary. 

NE   

Our SUE program is very much in the infancy 

stage. We understand that there is a need and 

we are beginning to take steps to understand 

what would be required to develop a program.   

WV Cost 

WV is not against SUE, but we rely mostly on 

utility verifications from the companies 

encountered.  

WI 

Other (please specify): Wisconsin statutes 

cover survey responsibilities 

Wis. Stat. 84.063 includes requirements during 

the initial utility notification and plan 

development processes for utilities to submit 

general descriptions & locations of their 

facilities, as well as for WisDOT to show the 2D 

location of all existing utility facilities on WisDOT 

plan sets as a minimum for state trunk highway 

improvement projects. Additional 

locating/surveying requirements such as 

potholing have been utilized as needed on more 

complex projects. At this time, WisDOT does not 

feel that there is a significant cost-benefit 

savings in implementing a full SUE program as 

current requirements achieve roughly at least a 

B or C quality level of utility data. 

ID

Lack of in-house experience/expertise, Department PM's not familiar enough with SUE.
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Which statement best describes your DOT’s and redlohekats 
and stakeholders, in general, believe SUE to be… 

 

 
 
 

 

Field 

 
 

 

Which statement best describes your DOT’s and 

stakeholders’ understanding of SUE in general? Our 

DOT and stakeholders, in general, believe SUE to be… 

- Selected Choice 

 

Min Max Mean
Standard

Deviation
Variance Responses

1 4 2 1 1 41

0 

s’ understanding of SUE in general? Our 
DOT
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Field Choice Count 

The multi-stage process previously defined according to ASCE/CI 38-02. 

An assignment of quality levels (A through D) for utility investigation data. 

The use of vacuum excavation or potholing of underground utilities to check locations. 

Other 

Total 

20 

10 

6 

5 

41 

State Response 

AL The multi-stage process previously defined according to ASCE/CI 38-02.  

AK The use of vacuum excavation or potholing of underground utilities to check locations. 

AZ The use of vacuum excavation or potholing of underground utilities to check locations. 

AR An assignment of quality levels (A through D) for utility investigation data. 

CA An assignment of quality levels (A through D) for utility investigation data. 

CO The multi-stage process previously defined according to ASCE/CI 38-02.  

CT The use of vacuum excavation or potholing of underground utilities to check locations. 

DE The multi-stage process previously defined according to ASCE/CI 38-02.  

FL Other: The quality level is a professional opinion. 

GA The multi-stage process previously defined according to ASCE/CI 38-02.  

HI An assignment of quality levels (A through D) for utility investigation data. 

ID The multi-stage process previously defined according to ASCE/CI 38-02.  

IL Other: All 3 Options.  

IA The use of vacuum excavation or potholing of underground utilities to check locations. 

KS The multi-stage process previously defined according to ASCE/CI 38-02.  

KY An assignment of quality levels (A through D) for utility investigation data. 

LA The multi-stage process previously defined according to ASCE/CI 38-02.  
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MD An assignment of quality levels (A through D) for utility investigation data. 

MI The multi-stage process previously defined according to ASCE/CI 38-02.  

MN The multi-stage process previously defined according to ASCE/CI 38-02.  

MS The multi-stage process previously defined according to ASCE/CI 38-02.  

MO The use of vacuum excavation or potholing of underground utilities to check locations. 

MT The multi-stage process previously defined according to ASCE/CI 38-02.  

NE An assignment of quality levels (A through D) for utility investigation data. 

NH The multi-stage process previously defined according to ASCE/CI 38-02.  

NM Other: All of the above. 

NY The multi-stage process previously defined according to ASCE/CI 38-02.  

NC An assignment of quality levels (A through D) for utility investigation data. 

OH An assignment of quality levels (A through D) for utility investigation data. 

OR The multi-stage process previously defined according to ASCE/CI 38-02.  

PA The multi-stage process previously defined according to ASCE/CI 38-02.  

RI 

Other: In our project scoping documents we try to outline the level of investigation that 

will be needed during final design. We don't always categorize it according to the quality 

levels used in this document, but we use similar techniques, as required. 

SC An assignment of quality levels (A through D) for utility investigation data. 

TN An assignment of quality levels (A through D) for utility investigation data. 

TX The multi-stage process previously defined according to ASCE/CI 38-02.  

UT 

Other: We don't require the use of SUE on projects but we encourage the design team to 

perform SUE on utilities. 

VA The multi-stage process previously defined according to ASCE/CI 38-02.  

WA The multi-stage process previously defined according to ASCE/CI 38-02.  

WV An assignment of quality levels (A through D) for utility investigation data. 

WI The multi-stage process previously defined according to ASCE/CI 38-02.  

WY Yes 
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Are projects initiated by agencies (municipalities) other than the DOT  required to use SUE? 

 
 
 
Always 

Sometimes 

Never 
 

0 5 10 15 20 25 
 
 
 

 

Field 

 
 

 

Are projects initiated by agencies (municipalities) other 

than the DOT required to use SUE? 

Min Max Mean
Standard

Deviation
Variance Responses

1 3 3 1 0 41

 
 

 
Field Choice Count 

Always 

Sometimes 

Never 

Total 

2 

14 

25 

41 
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If “Sometimes,” what percent of these projects require the use of SUE?   

 
 

0% to 24% 
 

25% to 49% 
 

50% to 74% 
 

75% to 100% 
 

0 2 4 6 8 10 
 
 
 

 

Field 

 
 

 

If “Sometimes,”  what percent of  these projects 

require the use of SUE? 

Min Max Mean
Standard

Deviation
Variance Responses

1 4 1 1 1 13

 
 

 
Field Choice Count 

0% to 24% 

25% to 49% 

50% to 74% 

75% to 100% 

Total 

 

10 

1 

1 

1 

13 

 

State Response 

AL Never 

AK Never 

AZ Sometimes: 75-100% of the time 

AR Sometimes: 0-24% of the time 

CA Sometimes: 0-24% of the time 

http://nap.nationalacademies.org/26588


Implementation of Subsurface Utility Engineering for Highway Design and Construction

Copyright National Academy of Sciences. All rights reserved.

Survey Responses  87   

CO Always 

CT Never 

DE Never 

FL Sometimes: 25-49% of the time 

GA Sometimes: 0-24% of the time 

HI Sometimes: 0-24% of the time 

ID Never 

IL Sometimes: 0-24% of the time 

IA Never 

KS Never 

KY Never 

LA Never 

MD Sometimes: 50-74% of the time 

MI Never 

MN Never 

MS Never 

MO Sometimes: 0-24% of the time 

MT Never 

NE Never 

NH Never 

NM Sometimes: 50-74% of the time 

NY Never 

NC Never 

OH Never 

OR Never 

PA Sometimes: No response 
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RI Sometimes: 0-24% of the time 

SC Sometimes: 0-24% of the time 

TN Never 

TX Never 

UT Never 

VA Always 

WA Sometimes: 0-24% of the time 

WV Never 

WI Never 

WY Never 
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Please indicate the basis of your previous answer regarding non-DOT usage (i.e., estimate, number of 
projects, project dollar value, etc.): 

State Response 

AL   

AK   

AZ Expected conflicts based on review and discussion of project. 

AR 

Utility Specific, municipal projects when federal funding is being utilized. High-level SUE in 

cases of high-profile utility avoidance. 

CA Done on an as needed basis. 

CO 

Colorado has a law C.R.S 9-1.5-103 that requires non-DOTs to complete SUE prior to 

construction. 100s of projects and tens of thousands of dollars spent on SUE every year.  

CT   

DE 

Delaware is responsible for maintenance for a large percentage of roadways throughout 

the state (approx. 90%) so we handle a lot of work through the DOT. We are not involved 

with non-DOT projects but I am not aware of any requirements that projects are required 

to utilize SUE. 

FL   

GA Estimate. 

HI 

Municipalities are only required to perform SUE for Federal-Aid projects. This is an 

estimate based on assumed number of projects a typical municipality would have. 

ID I am not aware of any other agencies in the state using SUE. 

IL   

IA I am not aware of any agency in Iowa requiring the use of SUE on projects. 

KS   

KY 

To my knowledge, SUE is never required, even for DOT projects. It's a Project 

Manager/Team decision on a project-by-project basis and is elective. Same for locally 

owned projects. 

LA 

SUE isn't ever "required" on a project. It's a tool available to the design team if they feel 
more information is required than provided in traditional topographic surveys. SUE is 

available for use on all DOTD and municipal projects. 
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MD 

What I hear around counterparts and see through conferences/peer exchanges, most 

Maryland Counties follow STATE DOT specs and procedures. 

MI 

I wish question #5 had another answer option - like "unknown." Michigan DOT does not 

oversee and/or cost participate in local agency projects (LAP) during the project 

development phase. With this in mind, Michigan DOT cannot require SUE to be used. On a 

side note, it's difficult to even require simple or basic project utility coordination - since 

this phase is typically funded by the local agencies, they are looking to reduce project 

development costs. Many do not allow design consultants enough time for project utility 

coordination, so SUE would really impact project development dollars. 

MN Not sure how other agencies utilize SUE. 

MS 

I do not believe that any project is required to use SUE. I cannot speak for other agencies 

but at MDOT we look at each project individually and make the call to use SUE or not. 

MO Estimated. Uncommon practice in MO. 

MT We don't see projects being initiated by municipalities. 

NE 

As a DOT, we don't require our non-DOT (LPA - Local Public Agency) projects or entities to 

use SUE. However, the individual agencies may require it but that is very unlikely in 

Nebraska. 

NH Number of projects. 

NM 

Projects that are on the existing roadway footprint such as mill and fill, bridge rehab, 

sidewalk and/or curb and gutter do not require SUE. 

NY   

NC   

OH   

OR   

PA   

RI 

Very few, if any, municipal projects (LPAs) require excavation (for drainage, grade, etc.) or 

above ground utility relocations. 

SC Anecdotal. 

TN   

TX   
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Very few projects don't want to perform SUE on their projects. 

VA 

Varies. While a requirement, there is no consequence other than related claims they 

would be responsible for if SUE was not used and could have assisted in avoiding the 

claim issue. 

WA Estimate. 

WV   

WI N/A 

WY N/A 

UT

 

We don't require SUE on projects but encourage the projects to perform SUE. The project 

teams understand the importance of SUE and will perform it on their projects as needed. 
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Would you be willing to participate in a follow-up phone interview for the preparation of a case study? Time 
requirements for the case study include preliminary correspondence to determine s whoredlohekats lanoitidda 
should participate, a phone interview of approximately one hour in length, possible follow-up to finalize case 
details, and a review of the case study prior to submission. 

 
 
 

Yes 

 
 

 
No 
 

 

0 5 10 15 20 
 
 
 
 

Field 

 
 

 

Would you be willing to participate in a follow-up phone 

interview for the preparation of a case study? Time 

requirements for the case study include preliminary 

correspondence to determine additional stakeholders who 

should participate, a phone interview of approximately one 

hour in length, possible follow-up to finalize case details, 

and a review of the case study prior to submission.  

Min Max Mean
Standard

Deviation
Variance Responses

1 2 1 0 0 38

 
 

 
Field Choice Count 

Yes 

No 

Total 

24 

14 

38 
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Does your DOT have documented procedures (policy, guidance  manual and/or tools) for using SUE?

Field

Does your DOT have documented procedures (policy,

guidance manual and/or tools) for using SUE?  

- Selected Choice

Min Max Mean
Standard

Deviation
Variance Responses

1 2 1 0 0 33

0 
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Does your DOT have documented procedures (policy, guidance  manual, and/or tools) for using SUE? 

State Response 

AL No 

AK   

AZ Yes 

AR Yes 

CA No 

CO Yes 

CT No 

DE Yes 

FL Yes 

GA Yes 

HI Yes 

ID   

IL Yes 

IA   

KS   

KY No 

LA Yes 

MD Yes 

MI Yes 

MN Yes 

MS Yes 

MO Yes 

MT Yes 
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NE   

NH Yes 

NM Yes 

NY Yes 

NC Yes 

OH Yes 

OR No 

PA Yes 

RI No 

SC Yes 

TN No 

TX Yes 

UT Yes 

VA Yes 

WA Yes 

WV   

WI   

WY No 

 

 
Field Choice Count 

Yes (please provide a description, link, or file in the following textbox or file upload field) 

No 

Total 

25 

8 

33 

https://connect.ncdot.gov/resources/Location/Manual%20Documents/SUE%20Guidelines.pdf ; Section 4.2.5 of  NCDOT

UAM 

( https://connect.ncdot.gov/municipalities/Utilities/UtilitiesDocuments/20210301%20NCDOT%20UAM%20Ver%2 01-1.pdf )

ASCE/CI 38-02 

https://connect.ncdot.gov/resources/Location/Manual%20Documents/SUE%20Guidelines.pdf
https://connect.ncdot.gov/municipalities/Utilities/UtilitiesDocuments/20210301%20NCDOT%20UAM%20Ver%2 01-1.pdf
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Does your DOT reference the ASCE/CI 38-02 Standard Guideline  for the Collection and Depiction of 
Existing Subsurface Utility Data for their implementation of SUE? 

Yes 

 

 
No 
 

 
0 10 20 

Field 

 
 

 

Does your DOT reference the ASCE/CI 38-02 Standard 

Guideline for the Collection and Depiction of Existing 

Subsurface Utility Data for their implementation of SUE? 

Min Max Mean
Standard

Deviation
Variance Responses

1 2 1 0 0 33

Field Choice Count 

Yes 

No 

Total 

29 

4 

33 

State Response 

AL Yes 

AK   

AZ Yes 

AR Yes 

CA Yes 

CO Yes 

CT No 

DE Yes 

FL No 

GA Yes 

HI Yes 
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ID   

IL Yes 

IA   

KS   

KY Yes 

LA Yes 

MD Yes 

MI Yes 

MN Yes 

MS Yes 

MO Yes 

MT Yes 

NE   

NH Yes 

NM Yes 

NY Yes 

NC Yes 

OH Yes 

OR Yes 

PA Yes 

RI No 

SC Yes 

TN Yes 

TX Yes 

UT Yes 

VA Yes 

WA Yes 

WV   

WI   

WY No 
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Does your DOT include aboveground utilities (beyond features captured in quality level C) in the SUE 
investigations? 

Yes 

 

 
No 
 

 
0 5 10 15 20 

Field 

 
 

 

Does your DOT include aboveground utilities (beyond 

features captured in quality level C) in the SUE 

investigations? 

Min Max Mean
Standard

Deviation
Variance Responses

1 2 2 0 0 33

 
 

 
Field Choice Count 

Yes 

No 

Total 

13 

20 

33 

 

 

 

State Response 

AL No 

AK   

AZ Yes: Depends on the request and the design need. 

AR No 

CA No 

CO Yes: Single utility poles or features, wire locations, sag heights, etc. 
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CT 

Yes: All aboveground facilities within the project limits are considered to the extent they 

may conflict with proposed work. 

DE No 

FL Yes: Single utility poles and features. Sag heights will be marked if the lines appear low. 

GA 

Yes: entire network of aboveground utilities, a single pothole location, wire locations, sag 

heights 

HI No 

ID   

IL 

Yes: Our SUE covers aboveground power and communications - pole locations, who is on 

each pole, and sag heights if requested. 

IA   

KS   

KY 

Yes: Aboveground fixed objects are surveyed to QLA always. Crossing overhead lines are 

surveyed to QLA to QLB depending on collection method. 

LA No 

MD No: Poles, gypsum surface features, and sag when needed 

MI No 

MN Yes: Pole locations and wire heights 

MS No 

MO No 

MT Yes: Everything within projects limits is captured. 

NE   

NH No 

NM No 

NY No 

NC No 

OH No 

OR No 
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PA No 

RI 

Yes: Aboveground utilities are typically most critical to our bridge and roadway projects. 

Our consultants are required to gather all information listed above, inventory which 

utilities are on the poles, sag heights, etc. during their preliminary investigations, and 

then we continuously evaluate if the utilities are in conflict with the proposed project 

improvements. 

SC Yes: Entire Network, pole owner, size, type, height, attachments. 

TN No 

TX Yes: utility poles, telecoms on poles  

UT Yes: We survey all features found within the project limits. 

VA No 

WA No 

WV   

WI   

WY No 
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Please indicate which SUE quality levels are requested or attempted to be achieved in the various stages of 
project development in your DOT (percentages are approximate plan completion and multiple quality levels   
may be selected per row). 
 

 

 

 

 
Field Quality Level A Quality Level B Quality Level C Quality Level D Total 

At planning/schematic phase: 

At 10% design completion: 

At 30% design completion: 

At 60% design completion: 

At 90% design completion: 

1 

3 

8 

22 

21 

2 

8 

21 

19 

15 

10 

16 

20 

16 

11 

19 

19 

14 

12 

11 

32 

46 

63 

69 

58 
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Please indicate which SUE quality levels are requested or attempted to be achieved in the various stages of 
project development in  elpitlum dna noitelpmoc nalp etamixorppa era segatnecrep( TOD ruoy   quality levels 
may be selected per row). 

 Response 

State 

At 10% design 

complete: 

At 30% design 

complete: 

At 60% design complete: At 90% design 

complete: 

AL   Quality Level B Quality Level A 

AK     

AZ Quality Level A Quality Level A Quality Level B Quality Level C 

AR 

Quality Level C, 

Quality Level D 

Quality Level B, 

Quality Level C 

Quality Level A, 

Quality Level B 

Quality Level A, 

Quality Level B 

CA Quality Level D  

Quality Level A, 

Quality Level B, 

Quality Level C, 

Quality Level D Quality Level A 

CO 

Quality Level C, 

Quality Level D 

Quality Level B, 

Quality Level C, 

Quality Level D 

Quality Level A, 

Quality Level B, 

Quality Level C, 

Quality Level D 

Quality Level A, 

Quality Level B, 

Quality Level C, 

Quality Level D 

CT Quality Level D 

Quality Level C, 

Quality Level D 

Quality Level C, 

Quality Level D 

Quality Level A, 

Quality Level C, 

Quality Level D 

DE Quality Level D 

Quality Level C, 

Quality Level D 

Quality Level B, 

Quality Level C, 

Quality Level D 

Quality Level A, 

Quality Level B, 

Quality Level C, 

Quality Level D 

FL Quality Level C Quality Level C 

Quality Level A, 

Quality Level B, 

Quality Level C 

Quality Level A, 

Quality Level B, 

Quality Level C 

GA Quality Level D 

Quality Level C, 

Quality Level D 

Quality Level B, 

Quality Level C, 

Quality Level D 

Quality Level A, 

Quality Level B, 

Quality Level C, 

Quality Level D 

HI Quality Level D Quality Level D 

Quality Level C, 

Quality Level D 

Quality Level B, 

Quality Level C, 

Quality Level D 

ID     

IL Quality Level D Quality Level D Quality Level B 

Quality Level A, 

Quality Level B 

IA     

KS     

KY 

Quality Level C, 

Quality Level D 

Quality Level C, 

Quality Level D 

Quality Level C, 

Quality Level D 

Quality Level A, 

Quality Level B 

LA   

Quality Level A, 

Quality Level B, 

Quality Level C 

Quality Level A, 

Quality Level B, 

Quality Level C 

MD 

Quality Level B, 

Quality Level C, 

Quality Level D 

Quality Level B, 

Quality Level C, 

Quality Level D  Quality Level A 
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MI 

Quality Level C, 

Quality Level D 

Quality Level C, 

Quality Level D 

Quality Level C, 

Quality Level D 

Quality Level B, 

Quality Level C, 

Quality Level D 

MN  

Quality Level C, 

Quality Level D Quality Level B Quality Level A 

MS  

Quality Level A, 

Quality Level B, 

Quality Level C, 

Quality Level D   

MO Quality Level C Quality Level C Quality Level B Quality Level B 

MT Quality Level B Quality Level B Quality Level B Quality Level A 

NE     

NH  Quality Level D 

Quality Level B, 

Quality Level C Quality Level A 

NM   

Quality Level B, 

Quality Level C 

Quality Level A, 

Quality Level B, 

Quality Level C 

NY Quality Level D Quality Level D Quality Level C Quality Level B 

NC Quality Level C Quality Level C Quality Level C Quality Level C 

OH     

OR Quality Level D 

Quality Level B, 

Quality Level C, 

Quality Level D 

Quality Level A, 

Quality Level B, 

Quality Level C, 

Quality Level D 

Quality Level A, 

Quality Level B, 

Quality Level C, 

Quality Level D 

PA 

Quality Level C, 

Quality Level D 

Quality Level B, 

Quality Level C, 

Quality Level D 

Quality Level A, 

Quality Level B, 

Quality Level C, 

Quality Level D 

Quality Level A, 

Quality Level B, 

Quality Level C, 

Quality Level D 

RI Quality Level D Quality Level D Quality Level C Quality Level B 

SC Quality Level D Quality Level B Quality Level B Quality Level A 

TN Quality Level D Quality Level D Quality Level D Quality Level D 

TX 

Quality Level B, 

Quality Level C, 

Quality Level D 

Quality Level B, 

Quality Level C, 

Quality Level D 

Quality Level A, 

Quality Level B, 

Quality Level C, 

Quality Level D 

Quality Level A, 

Quality Level B, 

Quality Level C, 

Quality Level D 

UT Quality Level D Quality Level D 

Quality Level B, 

Quality Level C, 

Quality Level D 

Quality Level A, 

Quality Level B, 

Quality Level C, 

Quality Level D 

VA Quality Level C Quality Level C Quality Level B Quality Level A 

WA Quality Level D Quality Level D 

Quality Level C, 

Quality Level D 

Quality Level A, 

Quality Level B, 

Quality Level C, 

Quality Level D 

WV     

WI     

WY   Quality Level A     
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Please indicate an approximate percentage of what party performs your DOT’s SUE studies below (response
does not need to sum to 100%).

Field

In-house staff:

Contract service (statewide or regional contracts):

Contract service (project-specific contracts):

Construction contractors:

Utility owners:

Other:

1

1

1

1

1

5

5

5

5

1

4

3

2

1

1

2

2

1

1

0

2

3

1

1

0

25

31

20

25

2

Field 0-20% 20-40% 40-60% 60-80% 80-100% Total

In-house staff:

Contract service (statewide or regional contracts):

Contract service (project-specific contracts):

16

4

8

3

4

3

2

2

3

0

4

5

2

11

12

23

25

31

Min Max Mean
Standard

Deviation
Variance Responses

1 5 2 1 1 23
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Construction contractors: 

Utility owners: 

Other: 

14 

19 

2 

4 

3 

0 

0 

2 

0 

1 

0 

0 

1 

1 

0 

20 

25 

2 
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Please indicate an approximate percentage of what party performs your DOT’s SUE studies below (response
does not need to sum to 100%).  

 Response 

State 

In-house 

staff 

Contract service 

(statewide or 

regional 

contracts): 

Contract service 

(project-specific 

contracts): 

Construction 

contractors: 

Utility 

owners: 

Other: 

AL 0-20% 80-100% 0-20% 0-20% 0-20%  

AK       

AZ 0-20% 80-100% 0-20% 0-20% 0-20%  

AR 80-100% 20-40% 0-20% 60-80% 80-100%  

CA 20-40% 80-100% 80-100% 80-100% 0-20%  

CO 0-20% 40-60% 60-80% 0-20% 0-20% 0-20% 

CT 40-60% 0-20% 40-60% 0-20% 40-60%  

DE 0-20% 80-100% 20-40% 0-20% 0-20%  

FL   80-100%    

GA 0-20% 80-100% 40-60% 20-40% 0-20%  

HI  60-80% 60-80% 0-20%   

ID       

IL 0-20% 80-100% 0-20% 0-20% 0-20%  

IA       

KS       

KY 0-20% 80-100% 0-20% 0-20% 0-20%  

LA 0-20% 80-100% 80-100% 0-20% 0-20%  

MD 20-40% 80-100% 0-20% 0-20% 0-20% 0-20% 

MI 0-20% 0-20% 0-20% 0-20% 0-20%  

MN   80-100%    

MS   80-100%    

MO 40-60% 20-40% 20-40%  0-20%  

MT 20-40% 60-80% 80-100% 20-40% 20-40%  

NE       

NH  60-80% 0-20%  0-20%  

NM  40-60% 40-60%  40-60%  

NY  80-100%     

NC 80-100%      

OH 0-20% 60-80% 20-40% 0-20% 0-20% 0-20% 

OR  20-40% 80-100%  20-40%  

PA 0-20% 0-20% 60-80% 20-40% 0-20%  

RI 0-20%  60-80%  0-20%  

SC   80-100%  0-20%  

TN 0-20% 0-20% 80-100% 0-20% 0-20%  

TX 0-20% 80-100% 80-100% 20-40% 0-20%  

UT 0-20%  80-100%    

VA 0-20% 80-100% 0-20% 0-20% 0-20%  

WA 20-40% 20-40% 60-80% 0-20% 20-40%  
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WV       

WI       

WY     80-100%       

If you are using contract services for completing SUE studies, please describe how those services are 
structured (e.g. hour basis, linear feet basis, etc.)   

State Response 

AL Subconsultant to design engineering company. 

AK   

AZ Most are based on linear feet for QB and item described as each for QA. 

AR Varies 

CA Competitively bid per services provided. 

CO Hour basis only 

CT Hour basis 

DE 

Our contracts are set up as statewide open ends that span 3 to 5 years. We have various 

unit costs established through the contracts. Examples are TH/depth ranges, 

designation/linear foot, hourly for unique situations, and lump sum for some items like 

records research. 

FL Both hourly basis and linear feet. 

GA IDIQ contract. cost per mile and volume of utilities 

HI I believe it is by linear feet. 

ID   

IL 

Cost is based on linear foot for Level B. For Level A, cost also factors the number of test 

holes and the depth of the test holes.   

IA   

KS   

KY Lump sum with cost break down per test hole 

LA 

Based on man-hours, the number of potholes performed at different depths (i.e., 0'-3' has 

a cost, 3'-6' is more costly, etc.), linear foot of utility surveyed. 

MD 

Previously LF, next round will be included in Multi-Service, topo, plats, ROW, etc. 

contracts 

MI Cost plus fixed fee. 

MN Typically lineal foot with an estimated number of Level A  

MS 

MDOT uses an on call Master Contract and SUE services are contracted on a per project 

basis. 

MO We have statewide hourly rate contracts with on-call consultants. 

MT They look at the length of the project and base it on hours required to complete. 

NE   

NH Hour Basis 

NM 

Contracts are by RFP and the consultants are on-call, invoices can be linear foot (Level B) 

and potholes (Level A) can be hourly. 

NY 

Statewide three (3) year Contract Term Agreements with costs based on Specific Hourly 

Rates 

NC   
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OH 

Each consultant has a set price per hole based off of depth, and then all other charges are 

on an hourly basis. 

OR 

It is on a project by project basis. We have only used SUE a handful of times on very 

congested projects in a major metropolitan area. 

PA There are various methods used and structured.  

RI 

These services are included in our lump sum design contracts, or may be added as 

supplemental if the need is determined. 

SC 

Unit Rates based on linear feet, per pole, per manhole, per test hole. 

For pre-negotiated unit rates (QLA, B, C, D), discounts are given for (3) linear feet ranges 

(B,C,D) and (3) total QLA test hole ranges. 

TN Negotiated fee. 

TX Hour basis and linear foot basis 

UT 

We set up project contracts with the vendor to perform SUE services.  The vendor will 

usually perform the services on an hourly basis unless SUE data A is being requested and 

then it is typically on a per hole basis. 

VA dependent on the project and magnitude of utilities 

WA By Hour 

WV   

WI   

WY Cost not to exceed 
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Does your DOT have a quality assurance approach for checking or  verifying the accuracy of the SUE 
deliverables provided? 

 

 
 
 
 

 

 
Field Choice Count 

Yes 

No 

Unsure 

Total 

8 

12 

13 

33 

Min Max Mean
Standard

Deviation
Variance Responses

1 3 2 1 1 33

0 
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Does your DOT have a quality assurance approach for checking   r verifying the accuracy of the SUE o 
deliverables provided? Please elaborate on your previous answer as desired: 
 

State Response Please elaborate on your previous answer as desired 

AL No   

AK     

AZ Unsure 

Our state and designers do not go into the field for verification. The SUE 

provider certifies their work by professional seal. 

AR Yes 

SUE data is confirmed through a combination of utility inspections during 

the project planning and design phases.  

CA Yes   

CO No 

SUE deliverables or PE stamped. The PE of record is responsible for verifying 

accuracy. 

CT Yes 

We review utility deliverables (e.g. relocation plans, utility work schedules, 

cost estimates) to ensure they are complete, accurate and compatible with 

project.  

DE No 

We do not have an established QA process. We incorporate the information 

into our construction plans and share with utility companies. We rely on 

utility coordinators, designers and utility companies to voice concern with 

the information provided. 

FL Unsure   

GA Yes Dedicated reviewers for all submittals. 

HI Unsure   

ID     

IL No We rely on their professional stamps. 

IA     

KS     

KY No 

Collected data is submitted to the Project Manager or designer and 

incorporated into the design but no formal process for QA/QC defined. 

LA Unsure   

MD Yes 

In the Middle, primes MUST QA/QC and the SUE Task Manager reviews 

based off of project location, matching storm drains and surface features, 

Miss U No-Dig tickets, and Google Earth. 

MI No 

Michigan DOT receives SUE deliverables and incorporates these into project 

plans. Obviously, this data is used extensively for project utility 

coordination; however, during construction, when a contractor is 

performing excavation activities, exposes utilities, there is no cross checking 

or verification to the SUE data and the utilities actual field location, 

compared to the SUE QLB supplied from the SUE vendor. 

MN Yes 

Prequalified firms are required to have a QA process in place. Certified SUE 

plans are sealed by a professional engineer. 

MS Yes 

Each of MDOT's districts have a Utility coordinator that monitors the SUE 

process. We also have inspectors for each project. 

MO No   

MT Yes 

All SUE is required to be stamped by a PE or LS. The DOT then reviews the 

submitted plans. 

NE     

NH Unsure   
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NM No 

We do not have a method of verifying the SUE information; the consultant 

actually has a disclaimer on his deliverable stating that the information has 

to be verified in the field.  

NY Unsure 

Regional Design reviews Deliverables to ensure they have received 

everything they requested for their Designs. 

NC Unsure   

OH Unsure   

OR Unsure 

We are just in the middle of our first major SUE project. I have a feeling the 

results from this project will drive a QA review. 

PA Unsure   

RI No   

SC No 

We do not have the capability (training), funding or personnel to QC SUE 

deliverables. 

TN Unsure   

TX Unsure   

UT Yes 

The DOT requires all data submitted to the department to have gone 

through a QC process. 

VA Unsure   

WA No   

WV     

WI     

WY No n/a 
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  eht no pmats s’royevrus ro pmats s’reenigne na eriuqer TOD ruoy seoD SUE deliverables? 

 
 

 
 

 

Field 

 
 

 

Does your DOT require an engineer’s stamp or 

surveyor’s stamp on the SUE deliverables? 

 
 

 
Field Choice Count 

Either 

Both 

Neither 

Only an engineer's stamp 

Only a surveyor's stamp 

Total 

10 

6 

7 

7 

2 

32 

Min Max Mean
Standard

Deviation
Variance Responses

1 5 3 1 2 32
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Does your DOT on the SUE deliverables?  pmats s’royevrus ro pmats s’reenigne na eriuqer

State Response 

AL Only an engineer's stamp 

AK  

AZ Either 

AR Either 

CA  

CO Only an engineer's stamp 

CT Neither 

DE Either 

FL Both 

GA Both 

HI Either 

ID  

IL Both 

IA  

KS  

KY Neither 

LA Both 

MD Either 

MI Both 

MN Only an engineer's stamp 

MS Both 

MO Neither 

MT Either 

NE  

NH Only an engineer's stamp 

NM Only an engineer's stamp 

NY Either 

NC Either 

OH Only a surveyor's stamp 

OR Either 

PA Either 

RI Neither 

SC Either 

TN Neither 

TX Only an engineer's stamp 

UT Neither 

VA Only an engineer's stamp 

WA Neither 

WV  

WI  

WY Only a surveyor's stamp 
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When performing SUE for projects, what funding is utilized? 

 
 

 
State only 

 

 
Combination of State and Federal 

 

 
0 10 20 30 

 
 
 

 

Field 

 
 

 

When performing SUE for projects, what funding is  

utilized? 

Min Max Mean
Standard

Deviation
Variance Responses

1 2 2 0 0 33

 
 

 
Field Choice Count 

State only 

Combination of State and Federal 

Total 

3 

30 

33 
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When performing SUE for projects, what funding is utilized? 

State Response 

AL Combination of State and Federal 

AK  

AZ Combination of State and Federal 

AR Combination of State and Federal 

CA State only 

CO Combination of State and Federal 

CT Combination of State and Federal 

DE Combination of State and Federal 

FL Combination of State and Federal 

GA Combination of State and Federal 

HI Combination of State and Federal 

ID  

IL State only 

IA  

KS  

KY Combination of State and Federal 

LA Combination of State and Federal 

MD Combination of State and Federal 

MI Combination of State and Federal 

MN State only 

MS Combination of State and Federal 

MO Combination of State and Federal 

MT Combination of State and Federal 

NE  

NH Combination of State and Federal 

NM Combination of State and Federal 

NY Combination of State and Federal 

NC Combination of State and Federal 

OH Combination of State and Federal 

OR Combination of State and Federal 

PA Combination of State and Federal 

RI Combination of State and Federal 

SC Combination of State and Federal 

TN Combination of State and Federal 

TX Combination of State and Federal 

UT Combination of State and Federal 

VA Combination of State and Federal 

WA Combination of State and Federal 

WV  

WI  

WY Combination of State and Federal 
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What phase of funding is typically used for performing SUE for projects? (Select all that are applicable) 

 
 

 
Field Choice Count 

Planning/Scoping 

Preliminary Engineering/Design 

Utilities 

Right of Way 

Construction 

Other 

Total 

5 

30 

8 

2 

6 

2 

53 

0 
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State Response 

AL Preliminary Engineering/Design 

AK  

AZ Preliminary Engineering/Design 

AR 

Planning/Scoping, 

Preliminary Engineering/Design, 

Utilities, 

Construction 

CA 

Preliminary Engineering/Design, 

Right of Way, 

Construction 

CO Preliminary Engineering/Design 

CT Preliminary Engineering/Design 

DE Preliminary Engineering/Design 

FL 

Preliminary Engineering/Design, 

Utilities, 

Construction 

GA Preliminary Engineering/Design 

HI 

Planning/Scoping, 

Preliminary Engineering/Design 

ID  

IL 

Utilities, 

Other: State Only Funds 

IA  

KS  

KY Other: Final Design/Phase II 

LA Preliminary Engineering/Design 

MD 

Planning/Scoping, 

Preliminary Engineering/Design 

MI Preliminary Engineering/Design 

MN Preliminary Engineering/Design 

MS Preliminary Engineering/Design 

MO Utilities 

MT Preliminary Engineering/Design 

NE  

NH Preliminary Engineering/Design 

NM Preliminary Engineering/Design 

NY 

Preliminary Engineering/Design, 

Construction 

NC Preliminary Engineering/Design 

OH Preliminary Engineering/Design 

OR Preliminary Engineering/Design 

PA 

Preliminary Engineering/Design, 

Construction 

RI Preliminary Engineering/Design 
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Preliminary Engineering/Design, 

Utilities, 

Construction 

TN 

Planning/Scoping, 

Preliminary Engineering/Design, 

Utilities 

TX 

Preliminary Engineering/Design, 

Utilities, 

Right of Way 

UT 

Planning/Scoping, 

Preliminary Engineering/Design 

VA 

Preliminary Engineering/Design, 

Utilities 

WA Preliminary Engineering/Design 

WV  

WI  

WY Preliminary Engineering/Design 

As a percentage of the total project cost (design and construction), what is the approximate percentage used for
SUE investigations? 

State Response 

AL 1% 

AK  

AZ 2% 

AR < 1% on average 

CA  

CO 1-4% 

CT As needed based on scope of project and existing utilities 

DE Not sure 

FL  

GA Less than 5% 

HI 5% 

ID  

IL Less than 1% on large scale projects. 

IA  

KS  

KY < 1% 

LA 

Difficult to answer; not every project includes SUE services. If used, it could be for the 

entire project length or just one spot/conflict. 

MD 5% 

MI Unfortunately this data is not tracked, therefore is unavailable. 

MN I don't have that data 

MS 10 -20% 

SC

Planning/Scoping,
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MO 1% 

MT 20% 

NE  

NH  

NM Not sure but very low.  

NY 3% 

NC  

OH  

OR 1% - 3% 

PA  

RI Best guess is < 1% of total project cost. 

SC Not determined. 

TN Less than 10% 

TX 10% 

UT 5%-10% 

VA 1-2% 

WA 5% 

WV  

WI  

WY Unknown 
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What percent of DOT-initiated projects use SUE? 

 
 
 

0-25% 
 

26-50% 
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76-100% 
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Field 

 
 

 

What percent of DOT-initiated projects use 

SUE? 
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Standard

Deviation
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Field Choice Count 

0-25% 

26-50% 

51-75% 

76-100% 

Total 

12 

6 

4 

10 

32 
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What percent of DOT-initiated projects use SUE? Please describe the basis for answer (i.e., estimate, number 
of projects, project dollar value, etc.): 

 Response 

State 

% of DOT-initiated 

projects using SUE 

Basis for answer 

AL 0-25% 

Statewide contract with 3 SUE providers. SUE is available to use on projects 

where more accurate utility information is needed.   

AK   

AZ 26-50% 

We typically do not use SUE for pavement preservation only (overlay or 

projects that do not disturb more than 18 inches depth). Most of our budget 

is used for these system preservation projects. 

SUE is typically used for new construction, re-construction, drainage, 

intersection improvements, etc. (more than 18 inches of disturbance). 

AR 76-100% 

Although quality level A may not be achieved, SUE is utilized to some degree 

on all projects. 

CA   

CO 76-100% I do not have this information at this time. 

CT 76-100%  

DE 76-100% 

My response is an estimate but we are committed to utilizing SUE on the large 

majority of our projects. General rule of thumb is that we obtain SUE on any 

projects that will perform disturbance/excavation below 2'. 

FL 26-50% 

Each District has a SUE budget that varies. I believe the average funding per 

year is around 2 - 3 million statewide per District. 

GA 51-75% Estimate based on number of projects. 

HI 76-100% HDOT will do at least SUE level D or C depending on project scope. 

ID   

IL 51-75% 

SUE is used more in some districts within the State than others. In some 

districts, it is used on all reconstruction projects, most widening projects, and 

some safety projects. In some districts, it is used based on judgment if 

significant utility involvement is anticipated and the SUE may only be done on 

a portion of the project. 

IA   

KS   

KY 0-25% Estimate 

LA 26-50% 

Originally SUE contracts were managed by our Utility Relocation Unit during 

the design and plan development stage; but we've been using it more during 

initial topographic surveys, so the frequency of use has increased, but we 

don't manage those contracts so I'm not certain. 

MD 51-75% Not all projects "dig." 

MI 0-25% 

The use of SUE is at the discretion of the Project Manager and their 

supporting team. Michigan DOT does not have a rigid requirement when SUE 

must be used. 
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relocations. 

MS 0-25% 

The MDOT is new to the SUE process. We have only used SUE on a few 

projects but have found that it is very helpful in resolving conflicts during the 

design period. 

MO 0-25% 

We only do potholing when absolutely necessary. We first try using in house 

resources before we elect to outsource the work. 

MT 26-50% 

Montana is a very rural state. Because of this, many rural projects don't 

require SUE. Projects that require SUE services are more complex projects. 

NE   

NH 0-25% Number of projects 

NM 51-75% 

Again, projects within the existing roadway footprint with minimal to no 

excavation do not require SUE.   

NY 0-25% 

For the years 2018-present, total number of projects utilizing SUE/total 

number of projects Let. 

NC 76-100%  

OH 0-25% We are encouraging the use of SUE more often on projects. 

OR 0-25% 

We have only used SUE on a handful of projects. Our first Mega Project SUE is 

underway, Project $ value of $750 million. 

PA 51-75% 

SUE is not used on projects that require less than minimal excavation (24 

inches).  

RI 76-100% Almost every one of our projects does at least some type of SUE. 

SC 26-50% 

Anecdotal and observation of projects I review. We do not have a tracking 

mechanism to accurately answer this question. 

TN 0-25% Number of projects 

TX 76-100% Number of projects 

UT 76-100%  

VA 76-100% 

Requirement unless a project with no utility involvement, maintenance, 

pavement markings, etc. 

WA 26-50% Number of Improvement projects, which are the majority of SUE use. 

WV   

WI   

WY 0-25% Number of projects, very few 

MN

 

0-25%

 

MnDOT requires the use of SUE on all design-build projects and recommends 

that project managers consider its use on any project where inaccurate 

underground utility information would negatively impact the project in a 

significant way. Project managers also should consider SUE for large, complex 

projects that involve excavation, where many underground utilities are 

present, or where project scheduling may be severely impacted by utility 
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Does your DOT make SUE information publicly available? 
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No 
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Does your DOT make SUE information publicly 

available? 
 

Min Max Mean
Standard

Deviation
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16 
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Does your DOT make SUE information publicly available? 

State Response 

AL No 

AK  

AZ No 

AR No 

CA Yes 

CO Yes 

CT No 

DE Yes 

FL Yes 

GA No 

HI No 

ID  

IL Yes 

IA  

KS  

KY Yes 

LA Yes 

MD Yes 

MI No 

MN Yes 

MS No 

MO Yes 

MT Yes 

NE  

NH No 

NM Yes 

NY No 

NC No 

OH No 

OR No 

PA Yes 

RI Yes 

SC Yes 

TN No 

TX Yes 

UT Yes 

VA No 

WA No 

WV  

WI  

WY Yes 
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What project criteria would typically prompt your DOT to implement SUE? Check all that apply. 
 

 
 

 
Field  Choice Count 

We use SUE on every project (no need to check other criteria) 

Projects with excavation 

Projects with foundation construction 

Urban projects 

Projects on major roadways 

Projects on minor roadways 

Projects above funding amount (enter funding amount) 

Major construction or rehabilitation projects 

Other 

Total 

5 

17 

12 

18 

12 

6 

1 

16 

12 

99 
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State Response 

AL 

Projects with foundation construction, 

Urban projects, 

Projects on major roadways  

AK  

AZ 

Projects with excavation, 

Projects with foundation construction, 

Major construction or rehabilitation projects, 

Other 

AR 

We use SUE on every project (no need to check other criteria), 

Projects with excavation, 

Projects with foundation construction, 

Urban projects, 

Projects on major roadways, 

Projects on minor roadways, 

Major construction or rehabilitation projects 

CA We use SUE on every project (no need to check other criteria) 

CO Projects with excavation 

CT We use SUE on every project (no need to check other criteria) 

DE 

Projects with excavation, 

Projects with foundation construction 

FL 

Projects with excavation, 

Projects with foundation construction, 

Urban projects, 

Projects on major roadways, 

Major construction or rehabilitation projects 

GA 

Urban projects, 

Projects on major roadways, 

Major construction or rehabilitation projects, 

Other: all ACM projects 

HI We use SUE on every project (no need to check other criteria) 

ID  

IL 

Projects with excavation, 

Projects with foundation construction, 

Urban projects, 

Projects on major roadways, 

Projects on minor roadways, 

Major construction or rehabilitation projects, 

Other: It just depends. Judgment call. 

IA  

KS  

KY Other: project-by-project basis determined by the Project Manager 

LA 

Other: As required by design team or construction inspectors. Based on utility/roadway 

conflicts if we think there is a possibility to redesign and avoid conflict or save time or 

money. 
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Urban Projects, 

Projects on major roadways, 

Projects on minor roadways,  

Major construction or rehabilitation projects 

MI 

Urban projects, 

Major construction or rehabilitation projects 

MN 

Other: MnDOT requires the use of SUE on all design-build projects and recommends that 

project managers consider its use on any project where inaccurate underground utility 

information would negatively impact the project in a significant way. Project managers 

also should consider SUE for large, complex projects that involve excavation, where many 

underground utilities are present, or where project scheduling may be severely impacted 

by utility relocations. 

MS Projects with excavation 

MO 

Projects with excavation, 

Urban projects, 

Other: Mostly when impacting gas or pipelines. 

MT 

Urban projects, 

Projects on major roadways, 

Major construction or rehabilitation projects 

NE  

NH 

Projects with excavation, 

Urban projects, 

Other: Potentially a significant number of underground utilities or number of conflicts 

within the project limits based on database of utility companies within each municipality.  

NM 

Projects with excavation, 

Projects with foundation construction, 

Urban projects, 

Major construction or rehabilitation projects, 

Other: Projects with acquisitions 

NY 

Projects with excavation, 

Urban projects, 

Projects on major roadways, 

Projects on minor roadways, 

Major construction or rehabilitation projects, 

Other: Possible Utility Conflicts (NOTE: Design makes the decision on when to use SUE.) 

NC 

Projects with excavation, 

Projects with foundation construction, 

Urban projects, 

Projects on major roadways, 

Major construction or rehabilitation projects 

OH Other: Projects with a lot of utilities or unknown utilities.   

OR 

Urban projects, 

Major construction or rehabilitation projects 

MD

 Projects with excavation,

Projects with foundation construction,
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Major construction or rehabilitation projects 

RI We use SUE on every project (no need to check other criteria) 

SC 

Urban projects, 

Projects on major roadways, 

Major construction or rehabilitation projects 

TN Other: Expensive projects with an expedited schedule 

TX Projects with excavation 

UT 

Projects with excavation, 

Projects with foundation construction, 

Urban projects, 

Projects on major roadways, 

Projects on minor roadways, 

Major construction or rehabilitation projects 

VA 

Projects with excavation, 

Projects with foundation construction, 

Urban projects, 

Projects on major roadways, 

Projects on minor roadways, 

Major construction or rehabilitation projects 

WA 

Projects with excavation, 

Projects with foundation construction, 

Major construction or rehabilitation projects 

WV  

WI  

WY Urban projects  

PA

 Projects with excavation, 

Projects with foundation construction, 

Urban projects, 

Projects on major roadways, 

Projects on minor roadways, 

Projects above funding amount ($400,000 or more), 
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Does your DOT have a storage and recovery mechanism for maintaining access to SUE deliverables 
provided after a project is completed? 
 

 
 

 

Field 

 
 

 

Does your DOT have a storage and recovery mechanism 

for maintaining access to SUE deliverables  provided after 

a project is completed? 

 

Min Max Mean
Standard

Deviation
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0 
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Does your DOT have a storage and recovery mechanism for maintaining access to SUE deliverables provided
after a project is completed? Please provide further explanation if desired: 

 Response 

State 

Storage and 

Recovery 

mechanism? 

Further explanation (if desired) 

AL No 

Would like to have a GIS for as-built surveys and SUE data but haven't gotten it 

set up. 

AK   

AZ Yes 

SUE information is stored within the project design (on one of the base file 

levels). The SUE deliverables are only kept within archiving guidelines. 

AR Yes  

CA Unsure  

CO Yes 

CDOT uses a SUE specific mobile application and cloud-based database called 

PointMan Pro. https://pointman.com/ 

CT Yes 

All data/plans etc. are stored in ProjectWise and are recoverable after project is 

completed. 

DE No  

FL Unsure  

GA Unsure  

HI Unsure  

ID   

IL Yes 

We maintain the information in our CADD files and that is backed up. But, we 

consider the information to be perishable as it will eventually be incomplete. 

IA   

KS   

KY Yes 

KYTC maintains a 3D geospatial data repository of utility information in GIS 

format. 

LA Yes Stored with all other project documentation. 

MD Yes 

The .dng files are stored for Data Retention (ProjectWise) and currently looking 

to upload to ArcGIS. 

MI Yes 

Michigan DOT utilizes ProjectWise for project development documentation. If a 

project used SUE, the deliverables would be saved in ProjectWise. 

MN No  

MS Yes The MDOT uses a project data base that stores all information for a project. 

MO No  

MT Yes 

Our Online Utility Permitting System and Data Repository has just gone live, so 

we now have the ability to capture and store this information. 

NE   

NH Unsure  

NM No 

We have a significant amount of utility information (SUE) but it is not in any 

type of database.  

NY Unsure 

Currently there is no Centralized Database that ties all SUE Deliverables 

together in a GIS based atmosphere; however, there is a repository where 

individual Project Deliverables can be recovered if needed. 

NC Unsure  

https://pointman.com/
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OH No  

OR No  

PA Yes  

RI No  

SC No  

TN Unsure  

TX No  

UT Yes 

The SUE data is stored on ProjectWise. To retrieve the data, one must go back 

to the project and pull the files for that data. 

VA Unsure  

WA No  

WV   

WI   

WY Yes All records are recoverable.  
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Does your implementation of SUE vary according to the project  susrev dliub-dib-ngised( dohtem yreviled 
alternative contracting methods)? 
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Does your implementation of SUE vary according to the project delivery method (design-bid-build versus 
alternative contracting methods)? Please provide further explanation if desired: 
 

 Response 

State 

Variation by 

delivery method? 

Further explanation (if desired) 

AL No Our state does not use Design/Build for highway construction. 

AK   

AZ Yes 

If Design Build or CMAR, SUE is typically the responsibility of the contractor. We 

have been changing that process on specific projects, simply because it doesn't 

work as well as it could and the information is not always within 38-02 guidance 

or shared as appropriate. 

AR Yes 

On design-bid-build SUE is implemented in-house. In alternative delivery cases, 

it is handled by the prime contractor. 

CA Unsure  

CO Yes 

CM/GC and Design Bid Build are the same. Design Build is sometimes handled 

differently. 

CT Unsure  

DE Yes 

We require SUE but the responsibilities for what entity obtains and decides the 

depth of info that is needed may vary depending on the delivery method. 

FL No  

GA Yes All ACM projects require SUE. 

HI No  

ID   

IL No IDOT does not do design build. 

IA   

KS   

KY No  

LA No 

SUE isn't used/required on alternative methods unless the selected contractor 

decides he wants to at his expense.   

MD No  

MI No  

MN Yes See answer to 22. 

MS No  

MO Unsure  

MT No  

NE   

NH Yes 

On alternative contracting methods, the design team is responsible to perform 

SUE if there is a potential for a number of underground utilities or number of 

conflicts. 

NM Yes  

NY Yes 

Projects designed In-House are allowed to utilize the funding from the SUE 

Term Agreement Contracts. Projects designed by Consultants are steered to 

utilize the project design consultant agreement for funding. 

NC Unsure  

OH No  
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OR No  

PA Yes  

RI Yes 

We typically perform more SUE on DBB than Design Build. If the project is 

Design Build we may put more of that responsibility on the contractor. 

SC Yes 

From my observations of project development, if Design-Bid-Build project uses 

SUE utility mapping, then QLB is performed during the preconstruction 

surveying and mapping phase, with QLA test holes during 60-90% plan 

completion. 

Design/Build uses QLD for DB prep package given to DB teams. 

TN Yes Mainly used on non-DBB projects. 

TX No  

UT No  

VA Yes 

Dependent on stage of project development when alternative contracting 

methods are decided to be utilized. 

WA Yes  

WV   

WI   

WY No n/a 
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Does your DOT evaluate the cost savings or risk reduction that the  implementation of SUE provides on a 
project or program basis? 
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Does your DOT evaluate the cost savings or risk reduction that the implementation of SUE provides on a 
project or program basis? If yes, please elaborate. 

State Response 

AL No 

AK  

AZ No 

AR 

Yes: High cost/long relocation time utility relocations are estimated and documented for 

avoidance during design processes regularly. 

CA Unsure 

CO No 

CT No 

DE No 

FL Unsure 

GA No 

HI Unsure 

ID  

IL Yes 

IA  

KS  

KY No 

LA Unsure 

MD 

No: We just use SUE service because we understand the need and the benefit of the 

value. 

MI No 

MN No 

MS 

Yes: The MDOT has only performed SUE on a small number of projects. We have not run 

the numbers as of yet, but it is obvious that it saves time in the long run due to conflict 

avoidance and with permits and relocation. I am sure that once MDOT has done a few 

more projects we will do a cost and savings analysis.  

MO No 

MT No 

NE  

NH 

Yes: Part of the evaluation to determine whether to use SUE is determining the potential 

conflicts and whether impacts could be avoided by the use of SUE.  

NM No 

NY No 

NC No 

OH 

Yes: We have used the cost savings and risk reduction analysis to encourage increased use 

of SUE on ODOT projects. 

OR 

Yes: We only have used SUE a handful of times. Our first SUE is underway for a MEGA 

Project and we realized the value for SUE in this urban area.  

PA 

Yes: The SUE Utility Impact form is used to determine the risk of not using additional 

levels of SUE.  

RI No 

SC No 
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TN 

Yes: If we know there are old utility lines on an expedited, large project, we are more 

likely to use SUE. 

TX 

Yes: We document the cost and time savings for avoiding, minimizing, or accommodating 

utilities.  

UT No 

VA Yes 

WA 

Yes: From the State Utility Manual: When deciding the appropriate level of utility 

investigation, the project team should evaluate the additional costs of a higher quality 

level versus the potential costs associated with the risk of performing a lower quality level 

utility investigation. 

WV  

WI  

WY No 
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Does your DOT conduct SUE after utility relocations? 
 

 
 
 

Field 

 
 

 

Does your DOT conduct SUE after utility 

relocations? 

Min Max Mean
Standard

Deviation
Variance Responses

1 3 2 0 0 33

 
 

 
Field Choice Count 

Yes 

No 

Unsure 

Total 

2 

28 

3 

33 

0 
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Survey Responses  139   

Does your DOT conduct SUE after utility relocations? 

State Response 

AL No 

AK  

AZ No 

AR No 

CA Unsure 

CO Yes 

CT No 

DE No 

FL No 

GA No 

HI Unsure 

ID  

IL No 

IA  

KS  

KY No 

LA Unsure 

MD No 

MI No 

MN No 

MS No 

MO No 

MT No 

NE  

NH No 

NM No 

NY No 

NC No 

OH No 

OR No 

PA No 

RI No 

SC No 

TN No 

TX Yes 

UT No 

VA No 

WA No 

WV  

WI  

WY No 
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Does your DOT conduct SUE during construction? 

 

 
 
 
 
 

Field 

 
 

 

Does your DOT conduct SUE during 

construction? 

Min Max Mean
Standard

Deviation
Variance Responses

1 3 2 1 0 31

 
 

 
Field Choice Count 

Yes 

No 

Unsure 

Total 

16 

12 

3 

31 

0 
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Does your DOT conduct SUE during construction? 

State Response 

AL  

AK  

AZ No 

AR Yes 

CA Unsure 

CO Yes 

CT Yes 

DE No 

FL Yes 

GA Yes 

HI Unsure 

ID  

IL Yes 

IA  

KS  

KY No 

LA Yes 

MD No 

MI No 

MN No 

MS No 

MO Yes 

MT Yes 

NE  

NH No 

NM Yes 

NY No 

NC Yes 

OH No 

OR No 

PA Yes 

RI Yes 

SC No 

TN Unsure 

TX Yes 

UT Yes 

VA  

WA Yes 

WV  

WI  

WY No 
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Are you aware of your construction contractors conducting SUE at  their own expense? 
 

 
 

 

Field 

 
 

 

Are you aware of your construction contractors 

conducting SUE at their own expense? 

Min Max Mean
Standard

Deviation
Variance Responses

1 3 2 1 0 33

 
 

 
Field Choice Count 

Yes 

No 

Unsure 

Total 

11 

16 

6 

33 

0 
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Survey Responses  143   

Are you aware of your construction contractors conducting SUE at their own expense? 

State Response 

AL No 

AK  

AZ Yes 

AR Yes 

CA Unsure 

CO Yes 

CT No 

DE No 

FL No 

GA No 

HI Yes 

ID  

IL No 

IA  

KS  

KY No 

LA No 

MD Unsure 

MI Yes 

MN No 

MS No 

MO No 

MT Yes 

NE  

NH Unsure 

NM No 

NY Unsure 

NC Yes 

OH Unsure 

OR No 

PA No 

RI Yes 

SC Unsure 

TN Unsure 

TX Yes 

UT Yes 

VA Yes 

WA No 

WV  

WI  

WY No 
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How does your DOT communicate SUE information to  noitcurtsnoc eht contractor? Check all that apply. 
 

 
 
 

 
Field Choice Count 

Included within a 3D model with quality levels 

Included within a 3D model 

Included within construction plans with quality levels 

Included within construction plans 

Provided in proposal notes or certification (not actual SUE information) 

Full SUE study provided by a contract addendum/report 

Other 

Total 

5 

4 

20 

16 

4 

7 

5 

61 

0 
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Survey Responses  145   

State Response 

AL Included within construction plans with quality levels 

AK  

AZ Included within construction plans with quality levels 

AR 

Included within a 3D model, 

Included within construction plans, 

Provided in proposal notes or certification (not actual SUE information), 

Full SUE study provided by a contract addendum/report 

CA Included within construction plans with quality levels 

CO 

Included within a 3D model with quality levels, 

Included within construction plans with quality levels 

CT 

Included within construction plans, 

Provided in proposal notes or certification (not actual SUE information)  

DE Included within construction plans with quality levels 

FL 

Included within a 3D model, 

Included within construction plans with quality levels, 

Included within construction plans, 

Full SUE study provided by a contract addendum/report 

GA 

Included within construction plans with quality levels, 

Included within construction plans 

HI Included within construction plans with quality levels 

ID  

IL 

Included within construction plans with quality levels, 

Included within construction plans, 

Full SUE study provided by a contract addendum/report 

IA  

KS  

KY 

Included within a 3D model with quality levels, 

Included within construction plans with quality levels 

LA 

Included within construction plans, 

Provided in proposal notes or certification (not actual SUE information)  

MD 

Included within construction plans with quality levels, 

Other: Contract Language, Utility Statement, etc. 

MI Included within construction plans 

MN Included within construction plans with quality levels 

MS 

Included within a 3D model, 

Included within construction plans 

MO 

Other: We provide the information through electronic deliverables, which supplement 

our plans. 

MT Included within construction plans with quality levels 

NE  

NH 

Included within construction plans with quality levels, 

Other: SUE information posted to the Contracting Bidding documents website. 

NM 

Included within construction plans with quality levels, 

Included within construction plans 
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Full SUE study provided by a contract addendum/report 

NC Included within construction plans 

OH Included within construction plans with quality levels 

OR 

Included within a 3D model with quality levels, 

Included within construction plans with quality levels, 

Full SUE study provided by a contract addendum/report 

PA 

Included within construction plans with quality levels, 

Included within construction plans, 

Full SUE study provided by a contract addendum/report 

RI Included within construction plans 

SC Included within construction plans 

TN 

Included within construction plans, 

Full SUE study provided by a contract addendum/report 

TX 

Included within a 3D model with quality levels, 

Included within a 3D model, 

Included within construction plans with quality levels, 

Included within construction plans, 

Provided in proposal notes or certification (not actual SUE information)  

UT 

Included within a 3D model with quality levels, 

Included within construction plans with quality levels 

VA Other 

WA Other 

WV  

WI  

WY Other: Only Quality Level C provided. 

NY

 

Included within construction plans with quality levels, 

Included within construction plans, 
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147   

A P P E N D I X  C

Follow-up Interview Questions

NCHRP Synthesis Topic 52-05  

“Implementation of Subsurface Utility Engineering for Highway Design 
and Construction” 

 
1. Overall use of SUE: 

Describe your use of Subsurface Utility Engineering (SUE) within Highway 
Design and Construction. Is there a defined program? Is ASCE 38 referenced 
in your approach? 

 
2. Project Determination of SUE Use 

For which project types do you use SUE? Are there specific project 
circumstances that lead to more advanced use of SUE on one project versus 
another? Perhaps relating to location (urban versus rural), delivery method, 
etc. If there are criteria, is this formalized in process or guidance? 

 
3. Project Development Timeline and SUE 

Within project development, what is the timing of your SUE investigations? 
How is the information used during design? Do you conduct additional SUE 
after relocations? 

 
4. Communication of SUE Information/Data 

How is SUE information communicated or depicted to: the design team? The 
construction contractor?  

 
5. SUE Deliverables and Quality Control 

Who develops your SUE deliverables? Is there a QC/QA evaluation of them? 
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How is the information from SUE investigations stored and accessed for 
future use? Are these investigations made public? If SUE is contracted, who 
has data ownership?

8. SUE During Construction

Do you conduct any SUE investigation during construction? Do your 
contractors ever conduct their own SUE investigations during construction?

9. SUE Program Evolution and Lessons Learned

How has your SUE program evolved over time? Do you have lessons learned 
to share?

10. SUE Firm Successful Practices
What practices of SUE firms are successful in your DOT’s view? Where could 

the industry do better as a whole? Do you have a prequalification process and 

does it appear to be working well?  

11. Expanded Utility Program
Are you combining, or plan to combine in some fashion, your Utility 

Coordination needs with your Utility Investigation needs in a more complete 

Utility Engineering program?

12. Proposed Locations for Relocated Utilities
Do you propose alignments for utility relocations?

6. Costs and Savings of Using SUE

Do you have any metrics or procedures to capture cost and time savings on 
your program? Do you have any documented costs or time savings or risk 
reduction examples on projects using SUE? What about the costs of SUE 
investigations? Do you have documented or perceived return on investment 
from the use of SUE? Have you encountered risks in conducting SUE?

7. SUE Investigation Data Storage and Access
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Abbreviations and acronyms used without definitions in TRB publications:

A4A Airlines for America
AAAE American Association of Airport Executives
AASHO American Association of State Highway Officials
AASHTO American Association of State Highway and Transportation Officials
ACI–NA Airports Council International–North America
ACRP Airport Cooperative Research Program
ADA Americans with Disabilities Act
APTA American Public Transportation Association
ASCE American Society of Civil Engineers
ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
ATA American Trucking Associations
CTAA Community Transportation Association of America
CTBSSP Commercial Truck and Bus Safety Synthesis Program
DHS Department of Homeland Security
DOE Department of Energy
EPA Environmental Protection Agency
FAA Federal Aviation Administration
FAST Fixing America’s Surface Transportation Act (2015)
FHWA Federal Highway Administration
FMCSA Federal Motor Carrier Safety Administration
FRA Federal Railroad Administration
FTA Federal Transit Administration
GHSA Governors Highway Safety Association
HMCRP Hazardous Materials Cooperative Research Program
IEEE Institute of Electrical and Electronics Engineers
ISTEA Intermodal Surface Transportation Efficiency Act of 1991
ITE Institute of Transportation Engineers
MAP-21 Moving Ahead for Progress in the 21st Century Act (2012)
NASA National Aeronautics and Space Administration
NASAO National Association of State Aviation Officials
NCFRP National Cooperative Freight Research Program
NCHRP National Cooperative Highway Research Program
NHTSA National Highway Traffic Safety Administration
NTSB National Transportation Safety Board
PHMSA Pipeline and Hazardous Materials Safety Administration
RITA Research and Innovative Technology Administration
SAE Society of Automotive Engineers
SAFETEA-LU Safe, Accountable, Flexible, Efficient Transportation Equity Act: 
 A Legacy for Users (2005)
TCRP Transit Cooperative Research Program
TDC Transit Development Corporation
TEA-21 Transportation Equity Act for the 21st Century (1998)
TRB Transportation Research Board
TSA Transportation Security Administration
U.S. DOT United States Department of Transportation
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