
Empowering Safe Construction and Sound Design: 
Here’s what you need to know about Subsurface Utility Engineering (SUE) 
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he U.S. construction industry is among the world’s largest, 
with annual expenditures of over $1,231 billion. Construc-
tion projects are taking place all over the country, making 

the industry’s outlook a positive one. More and more, medium-
large scale construction projects are implementing the practice 
of Subsurface Utility Engineering (SUE) at the design phase to 
reduce risk and save on long term costs. Subsurface Utility En-
gineering (SUE) is an engineering practice that makes it possible 
to more accurately establish the location of buried utilities within 
a project area. This provides a foundation for decision-making 
around construction design, allowing a designer to make impor-
tant decisions related to utility coordination, utility accommoda-
tion and utility relocation at the outset. 

And the gains are real - In 1996, the Federal Highway Adminis-
tration commissioned Purdue University to study the cost sav-
ings realized from implementing SUE which found that for every 
$1.00 dollar spent, $4.62 was saved. 

Why should I incorporate SUE into my project?
Simply put, Subsurface Utility Engineering cuts project risk 
and eliminates surprises at later stages of a project. It also saves 
money. However, not all SUE programs are created equal and 
there are key considerations involved to ensure that risk is  
effectively managed and a return on investment is realized. To 
help you achieve success on your next project, we’ve rounded up 
these considerations:

What exactly comprises a SUE program?
SUE is based on the CI/ASCE 38-02 Standard Guideline for the 
Collection and Depiction of Existing Subsurface Utility Data, 
which provides a framework for evaluating the integrity of data 
based on four Quality Levels:

 •  Quality Level D (QL-D): Information derived from existing 
records or oral recollections.
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Subsurface Utility Engineering allows a designer to make important decisions related to  
utility coordination, utility accommodation and utility relocation.
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•  Quality Level C (QL-C): Information obtained by surveying and 
plotting visible above-ground utility features and using profes-
sional judgment to correlate this information with the results of 
QL-D.

•  Quality Level B (QL-B): The application of surface geophysi-
cal methods to determine the existence and horizontal position 
of subsurface utilities within a project’s limits. Non-destructive 
technologies including Ground Penetrating Radar (GPR) and 
Electromagnetic (EM) tools are leveraged at this stage to ac-
curately detect conductive and non-conductive underground 
assets. 

•  Quality Level A (QL-A): Also known as daylighting, QL-A 
provides the precise horizontal and vertical location of utili-
ties along with type, size, condition and material, obtained by 
exposing the utility, usually through vacuum excavation.

Do I need to apply all four Quality Levels?
Where a topographic survey exists that was recently completed by 
an engineer or surveyor, QL-C can typically be considered com-
plete as surface utility data is captured during the topographic 
survey. Topographic surveys and base plans should always be 
supplied to the SUE service provider at the project kick off meet-
ing. The service provider will then correlate the topographic sur-
vey with information collected at the QL-D stage, to develop a 
starting point for the field investigation. Insights gleaned from 
combining these two datasets will allow the investigation to be 
targeted and precise.

What is most important is that Quality Levels be carried out in 
their prescribed order – QL-D, QL-C, QL-B, QL-A.  This is the 
most effective strategy for minimizing risk and avoiding rework. 
QL-D and QL-C should be applied to the entire project area in-
cluding areas not expected to be affected by future construction, 
(e.g., temporary staging areas) whereas QL-B can be targeted to 
the impacted area. QL-A investigations are required when depth 
data or precise horizontal location must be obtained to achieve 
project goals. QL-A should also be considered when the results of 
a QL-B investigation appear to be conflicting with existing utility 
records in key project areas. 

How do I customize a SUE program for my specific 
requirements?
The SUE scope of work can vary greatly from project to project, 
and there are some key considerations for defining the scope of 
work. Ask these questions at the outset, and you’ll be able to tailor 
a SUE program to your project-specific requirements. 

1. What are the potential project risks associated with utility loca-
tion information? Will utilities be involved directly or indirectly 
with the project?  

2. What level of utility information should be obtained to ade-
quately manage risks such as project cost overruns, construction 
and design delays, stakeholder impact, etc.? 

3. At a project level, is there evidence to suggest the presence of 
buried objects or subsurface infrastructure?

4. Do the existing records contain inconsistencies? Is there evi-
dence of additional utilities or buried structures not on record?

5. If utilities are not in the exact location as shown on the records, 
what risk might this pose to the project?

6. Will the project involve excavation and if so, what is the depth? 

7. Is information on the vertical position (depth) of subsurface 
utilities or buried structures required to minimize risk or will in-
formation on the horizontal position suffice?

8. Is the project high risk for utility conflicts with existing or future 
utilities? e.g., new bridge construction or bridge widenings where 
footings are placed; projects involving daylighted utilities that will 
clearly conflict and require rework; excavation projects, particu-
larly tunnel/grade separations where there is a conflict.

What should I think about in terms of schedule?
There are several factors that can affect the SUE schedule which 
should be considered in relation to your project’s overall timeline. 
Examples of these factors include:

•  Requesting data acquisition activities that reside outside the 
scope of SUE which may result in project delays. For example, 
chamber investigations may require traffic control, night work, 
special permits and on-duty police scheduling and fees. 

•  Other activities occurring on the project site, for example, 
topographical surveying, geotechnical or environmental as-
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sessments. Be sure to assess subcontractor project schedules 
for potential site access conflicts.

•  The location of the SUE investigation.  If the investigation oc-
curs within a rail or congested vehicle corridor, traffic control 
and closures may be required. If however, the investigation is 
related to a boulevard or private construction land, there will 
be far fewer time constraints. 

•  The time required to review QL-B data, and schedule test pits. 
Determining the necessity, quantity and location of test pits 
usually occurs after reviewing the completed QL-B investiga-
tion and subsequent CAD utility drawing. 

What technology should be applied?
The CI/ASCE 38-02 Standard stipulates that “appropriate geo-
physical methods” be leveraged to carry out the Quality Level B 
aspect of a SUE program. As this is a generic statement, there is 
room for interpretation. The geophysical method that is primarily 
leveraged to carry out the Quality Level B aspect of a SUE pro-
gram is Electromagnetic (EM) Induction – otherwise known as 
pipe and cable locating. This technique is extremely effective at 
locating utilities comprised of electrically conductive material or 
those that contain an intact tracer wire. 

When data collected at the QL-D and QL-C stages of a SUE pro-
gram reveals a likeliness that non-conductive utilities reside on 
the project site, such as concrete or plastic pipes, buried trunk 
sewers, etc., other methods can be leveraged to supplement the 

Quality Level A (QL-A) provides the precise horizontal and vertical location of utilities along with type, size, condition,  
and material, which is obtained by exposing the utility, usually through vacuum excavation.

There are several key considerations for defining the scope of work for a Subsurface Utility Engineering program  
such as the potential project risks associated with utility location information. 
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Measures the camera’s angle giving  
you data on the pitch of the pipe
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RIDGID SeeSnake cameras powered by   
technology deliver unmatched in-pipe image clarity and camera 
position detail. The industry’s first data-enabled cameras with 
advanced sensors enhance image quality and functionality where 
it matters most – in pipe. Only RIDGID has it.
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SUE scope of work such as Ground Penetrating Radar (GPR) 
which is highly effective at locating non-conductive buried assets. 

What deliverables should I expect?
SUE deliverable formats can vary greatly based on project speci-
fications. Considerations for deliverables will include: whether 
data is to be reflected on separate layers or a single layer, labelling 
conventions, CAD software format (MicroStation or AutoCAD), 
digital submissions vs. hard copy, colour conventions, etc. The 
SUE report format may also vary based on whether the Project 
Manager desires photographs of test pits, test pit sketches, field 
sketches of utility locations, etc. When it comes to SUE deliver-
ables, there’s a lot of room for customization to meet the unique 
needs of the project. Having said that, deliverables should always 
be overseen and stamped by a Professional Engineer.

What should I look for in a SUE service provider?
The right certifications. SUE service providers must have a Cer-
tificate of Authorization from the applicable Association of Pro-
fessional Engineers. As SUE involves geophysical activities, it is 
recommended, but not mandatory, that the service provider also 
have a Certificate of Authorization from the applicable Associa-
tion of Professional Geoscientists. A Professional Engineer is re-
quired to approve, sign and seal SUE deliverables and a Profes-
sional Geoscientist oversees geophysical activities that comprise 

the SUE scope of work, for example, the application of Ground 
Penetrating Radar (GPR) and subsequent analysis of GPR data.

Relevant experience. SUE service providers should have experi-
ence locating all utility types required within the impacted area 
and also have verifiable experience completing projects of similar 
size and scope. Expertise in a range of technologies is required 
– Electromagnetic Induction, Ground Penetrating Radar (GPR), 
sonding, surveying, Global Positioning Systems (GPS), Geo-
graphic Information Systems (GIS), etc. 

Advanced experience with Ground Penetrating Radar and related 
technologies. Where non-conductive utilities and features are be-
lieved to be within the project area, such as plastic, fiber optic, 
cable TV lines, water and concrete sewer lines, foundations, ducts 
and chambers, expertise in the application of Ground Penetrat-
ing Radar is key. GPR data can yield a cross section of subsurface 
utilities and can also be depicted three dimensionally, providing 
data on the actual depth of utilities.

The ability to innovate when challenges arise. As SUE projects 
vary greatly in size and scope, unique and unexpected challenges 
can arise. Many variables can affect the ability to collect data such 
as broken tracer wires, soil conductivity, or the presence of water 
that makes it difficult to achieve a signal. It’s important to partner 
with a service provider that has experienced these challenges be-
fore and can innovate to overcome them. 
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When it comes to deliverables, there is a lot of room for customization to meet unique project needs.  
However, deliverables should always be overseen and stamped by a professional engineer.


