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How CDOT Successfully Implemented 
a Mobile Utility Mapping System



Summary 
There are over 35 million miles of buried utilities in 
the United States compared to 2.5 million miles 
of paved roads. Every year over 500,000 strikes 
occur on these utilities. When they are damaged, 
power outages occur, traffic is disrupted, gaseous 
substances are released into the air, and in worst-
case scenarios, there are injuries and loss of life.

To prevent damages, it is estimated that as much 
as $10 billion is spent each year trying to identify 
where these utilities are located. Every major utility 
company, as well as municipalities, have buried 
utilities within a Department of Transportation 
(DOT) Right-of-Way. Not knowing the location 
of these utilities with any measurable level of 
accuracy has become a major concern for these 
state agencies as well as the public and the 
environment.

The vast network of surface infrastructure that 
spans our nation is comprised of roads, highways, 
and interstates is aging and in serious need of 
repair, replacement, and expansion. In the U.S. 
alone, approximately 2.5 million miles of paved 
roads and highways are relied on to support the 
nation’s daily commerce and commuting. It is 
sufficient to say that at some point in each day, 
we all witness and appreciate just how important 
this infrastructure is, regardless of whether we 
are simply commuting to work, vacationing, or 
delivering goods and services. What we cannot 
easily see is what is below, which is another 
vast network of our nation’s subsurface utility 
infrastructure that is far greater in size and equally 
important. Every day, the U.S. depends on 
approximately 35 million miles of this subsurface 
network to provide the water we drink, electricity 
for lights, gas to heat homes, and telecom for 
communications. 

The deterioration of surface infrastructure and 
required improvements are witnessed on a daily 
basis. According to the American Society of Civil 
Engineers (ASCE) 2017 Infrastructure report, the 
U.S. infrastructure was rated a “D+” overall, with 
dams, roads, and energy scoring some of the 
lowest grades. The U.S. government estimates it 
will cost nearly 2 trillion dollars over the next 10 

Government agencies, Fortune 500 construction 
firms, regulators, national engineering and 
surveying firms, state 811 centers, and geospatial 
technology providers collaborated with a 
mapping software provider to create the next 
generation of utility mapping.

In 2020, the Colorado Department of 
Transportation (CDOT) mandated the use of this 
utility mapping system to identify, capture, and 
record the precise geospatial location of utilities 
on their Right-of-Ways. 

years to make the U.S. system adequate to meet 
demands. As concerns arise over the safety and 
reliability of this extensive surface infrastructure, 
its capacity needs are growing steadily with no 
signs of slowing down. Similar to surface systems, 
the majority of the Nation’s buried infrastructure 
was installed more than half a century ago and is 
inadequate and deteriorating. With the subsurface 
corridors now overcrowded with utilities, every 
time workers repair, replace, or expand the 
surface systems, they risk damaging what already 
lies below, and they often do. In fact, every 
minute of every working day, a critical utility is 
severely damaged from construction, repair, or 
maintenance activities, and it’s only getting worse. 

Serveral DOTs across the Nation are now 
exploring how to improve the management 
of the underground infrastructure with modern 
technologies that reduce risk and injury by 
detecting, identifying, and mapping the vast 
underground network comprised of electrical 
wires, oil and gas pipelines, and water lines before 
engaging in excavation activities. 

Of any country in the world, the U.S. is expected to 
lead the adoption of modern underground utility 
mapping solutions, including geospatial and GPS/
GNSS technologies. 

This white paper discusses the growing 
concern of not knowing the location of 
buried utilities installed in state owned Right-
of-Ways and how a precision utility mapping 
solution is successfully solving this problem. 
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A Powerful New Way to Map Buried Utilities



There are currently 35 million miles of 
buried utility lines in the United States, 
and over 500,000 utility strikes occur 
every year. An estimated $10 billion 
is spent in the U.S. annually to locate 
underground infrastructure prior to
and during construction. By law, every 
construction project is required to 
identify utilities before any digging 
occurs. Historically, when a utility 
locate is performed, a paint mark 
is sprayed on the ground depicting 
its approximate location. With 
PointMan®, state transportation 
departments, Fortune 500 construction 
companies, and subsurface utility 
engineering firms are changing how 
utilities are mapped. By transitioning 
from paper-based records to digital 
records, the utility’s precise location 
is captured, recorded, and displayed 
in a modern cloud-based geospatial 
system of record, therefore reducing 
costs and improving public and 
environmental safety. 
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35 million
miles of buried 

utility lines

In the United States...

500,000
times utility lines are 
damaged per year

$10 Billion
spent annually to 

locate underground 
infrastructures

PointMan enables its users to:

Utilize one central database to 
permanently store and share utility 
location records in the cloud

Pair existing GPS hardware to any 
Android™ or iOS device

Digitally capture the precise 
geospatial locations for each utility

Access DOT Rights-of-Way and 
comply with new ASCE 38-22 
guidelines and standards
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THE PROBLEM
In most cases, identifying where utilities are buried 
involves locating the utility with a pipe and cable 
locate tool and then spraying a paint mark on 
the ground, which is supposed to indicate the 
location of the utility, and then calling the job 
done. While paint marks aren’t inherently bad, 
they do not provide any information indicating 
the precision of the utility’s geospatial location or 
measurable confidence levels to support the utility 
was properly located if located at all. Additionally, 
the location of these utilities is not captured and 
stored in a system of record (SOR), and isn’t easily 
recalled or shared with others. A well-known fact 
plaguing the industry is that utility owners either 
have inaccurate utility location records or no 
records at all. This is an obvious cause for concern 
that needs to be corrected, and thankfully new 
geospatial technologies are addressing this 
growing concern. The question becomes, what 
are these technologies? Are they tested? Do they 
meet regulatory requirements and comply with 
industry standards? Are they easy to adopt and 
intuitive to use? Do these new technologies work 
with legacy systems and minimize change and 
cost? 

THE REQUIREMENTS
CDOT set forth an effort to identify a viable 
solution to address their needs to improve the 
management of utilities in their Right-of-Ways. 
The requirements included the implementation of 
a modern cloud and mobile mapping solution to 
improve the collection, storage, and visualization 
of buried utilities. 

•  A two-part solution was required: one-
part geospatial software and the other 
part geospatial hardware: both seamlessly 
connected and provide an efficient, cost-
effective, and user-friendly solution.

•   A centralized data management system 
was needed to interface with other systems, 
including GIS and CAD databases. The data 
needed to flow seamlessly, securely, and in 
real-time between desktops in the office and 
mobile devices in the field.

Transforming an Industry

Another requirement was the ability to provide a 
real-time automated bi-directional exchange of 
data between the field data collection devices 
and the enterprise’s existing systems of record, 
including GIS and CAD systems. The solution also 
needed to be flexible enough to support DOT-
specific workflows, allow for attributing and editing 
the data collected, displaying the data, and 
support the addition of data layers and attributes 
from various external systems that included GIS 
and CAD as well as other data sources such as 811 
call centers.

The solution had to support Subsurface Utility 
Engineering (SUE) business practices and meet 
ASCE 38-22 and ACSE 75-22 data collection 
standards during design, construction, repair, or 
maintenance activities. The solution also had to 
be compatible with existing survey data collection 
hardware. 

The requirements set forth by CDOT revealed a 
couple of key findings:
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ProStar works with industry geospatial providers, 
like Trimble, to make this utility mapping solution 
possible. ProStar offers the PointMan cloud and 
mobile data collection application that pairs 
seamlessly with Trimble tools. The combined 
solutions enable capturing, recording, and 
visualization of the precise locations of 
underground utilities anywhere in the world, 
thereby improving the entire management 
process of underground utility assets from 
initial planning and design to operations and 
maintenance.

Trimble R1

Trimble R2

Trimble R8 & R8s

Trimble R10

Trimble R12 & R12i

Trimble SPS985 & SPS986

Trimble Catalyst DA1 & DA2

Android 8.0 & Up

iOS 12.3 & Up

HTML Web Browser

Supported GNSS Receivers Supported Software

Equipment Spotlight: Trimble 



5

Success criteria included:
• Ease of use
• Ability to integrate with existing systems
• Provide offline and online field data collection
• Collect survey quality data
• Ease in comparing/validating existing vs. new data
• Comply with ASCE 38-22 & 75-22 SUE data standards
•  Leverage existing Trimble hardware to reduce 

additional expenditure
• Connect to internal and external systems
• IoT Integration

CDOT surveyors and SUE managers were 
able to successfully pair Trimble® R10, 
Trimble R8s, as well as the new DA2 receivers 
with PointMan via Bluetooth®, collect survey- 
grade utility locations, and export the data 
into their Bentley® MicroStation projects. 
Because project coordinate systems are 
customized, site calibration and geoids 
are available in PointMan, utility mappings 
were geospatially accurate, and the data 
matched up in their CAD backend.

Additionally, data was able to be collected 
via both RTK correction network as well as 
by utilizing a Trimble base/rover setup when 
correction services were not available.

CDOT, as well as many other DOT agencies, 
employ a utility coding system to manage 
various utility assets for easy standardized 
stylization. PointMan was able to manage 
this requirement by importing the CDOT 
utility coding system into its Data Dictionary, 
a tool that allows for customized visualization 
of utility assets. Other CDOT requirements 
the system addressed included compliance 
with ASCE 38-22 and ASCE 75-22 SUE data 
standards, the ability to leverage existing 
legacy hardware and software, seamless 
connection to internal and external systems 
of record, and the capability of integrating 
with the Internet of Things (IoT).

New data revealed that 63% of contractors 
contacted are currently using or considering using 
utility detection tools. A staggering two-thirds of 
contractors shared a new prioritization on safety 
investments overall, to include utility detection.
The National Academies 
Sciences Engineering Medicine

“ “

THE SOLUTION

CDOT’s choice was PointMan, a cloud and 
mobile application with unprecedented 
geospatial intelligence, location precision, and 
data transparency. PointMan provides the ability 
to precisely map and manage underground 
utility assets for their entire life cycle. PointMan 
is designed to capture, record, and display 
the precise locations of underground utilities 
in real-time, anywhere, and anytime in the 
world. PointMan is proven to improve the entire 
management process of utility assets, from the 
initial planning and design to installation, repair, 
and replacement operations.

Today, PointMan is gaining traction and receiving 
accolades across several industries, including 
Fortune 500 construction firms, government 
agencies, and major engineering and surveying 
firms, who are recognizing a measurable increase 
in their productivity and a decrease in liabilities by 
integrating PointMan into their operations.
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CONCLUSION

PointMan’s cloud and mobile solution 
clearly solved CDOT’s construction 
and engineering utility mapping 
problems. Also evident is the benefit 
to its consultants and contractors, who 
can easily adopt and use the tools to 
perform all of the basic survey and 
data collection functions they need to 
successfully collect the utility location 
data and deliver the project digitally to 
the client.

For CDOT, it was proven that real-time 
precision data collection and sharing 
of geospatial data in real-time provides 
for better business decisions and 
reduces costly delays associated with 
DOT construction projects. Better data 
means better decisions are made and 
identifies areas of conflict to prohibit 
catastrophic accidents, disruption of 
services, and project slowdowns that 
result from a lack of adequate utility 
data and delays in the delivery of DOT 
capital programs.

PointMan has proven that a precision 
and comprehensive utility mapping 
system that provides reliable 
underground utility location data 
lessens adverse impacts on the public, 
the environment, and the workers 
associated with all phases of the asset 
life-cycle, including construction, 
maintenance, and repair.
 

ASCE 38-22

PointMan provides the ability to 
assign Quality Level A or Quality 
Level B in accordance with ASCE 
38-22.

PointMan provides the ability to 
perform QA/QC from the office 
without a field visit.

PointMan provides the data 
pedigree that includes the 
geophysical evidence during 
designating to assist professionals 
with ASCE 38-22 deliverables:

• Project coordinate XYZ
• Reporting forms and photos

PointMan provides the ability 
to take geo-referenced 
photographs and make notes.

PointMan provides the ability to 
create field sketches that are 
more efficient and with higher 
accuracy than other methods.

PointMan provides real-time 
visualization from both the 
office and the field of what was 
designated and surveyed.

PointMan provides a quality trail 
of data that is easy to retrieve.

ASCE 75-22

PointMan provides the data pedigree 
to assist with the compliance of 
ASCE 75-22. For example, the data 
pedigree PointMan captures includes:

• Horizontal & Vertical Accuracy 
(RMS)

• Precision Measures – HDOP & VDOP
• Geoid corrected elevations
• Number of Satellites in View
• Type of GNSS receiver used
• GNSS Correction – Fix, RTK & RTX 

Floating

PointMan has a scalable data 
dictionary to meet the custom 
attributes recommended by ASCE 
75-22. Having pedigree records 
and assigning accuracy levels is 
straightforward and simple.

PointMan provides the construction 
inspector with a base map composed 
of both SUE utility data and roadway 
design data.

PointMan allows Subsurface Utility 
Mapping (SUM) to follow during 
construction on relocated, retired, 
or new utility data that is completed 
during a project’s construction 
phases.

PointMan provides the ability to qualify the 
data and make more informed business  
decisions, ultimately making the work site 
safer and more productive.
Jim Anspach – ASCE 
Utility & Survey Institute Founding Governor
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About CDOT 

About ProStar 

The Colorado Department of Transportation (CDOT) is the principal department of the Colorado state 
government that administers state government transportation responsibilities in the state of Colorado. 
CDOT is responsible for maintaining the 9,144-mile highway system, including 3,429 bridges with over 28 
billion vehicle miles of travel per year. CDOT’s Mission is “To provide the best multi-modal transportation 
system for Colorado that most effectively moves people, goods, and information.” It is governed by the 
Transportation Commission of Colorado.

ProStar is a world leader in Precision Mapping Solutions and is creating a digital world by leveraging 
the most modern GPS, cloud, and mobile technologies. ProStar’s PointMan is offered as a Software as 
a Service (SaaS) and seamlessly connects the field with the office and provides the ability to precisely 
capture, record, display, and manage critical infrastructure, including roads, railways, pipelines, and 
utilities. Some of the largest entities in North America have adopted ProStar’s solutions, including Fortune 
500 construction firms, Subsurface Utilities Engineering (SUE) firms, utility owners, and government 
agencies. ProStar has strategic business partnerships with the world’s leading geospatial technology 
providers, data collection equipment manufacturers, and dealer networks.

www.pointman.com

Download a Free Trial of the PointMan Mobile App 


