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OVERVIEW 
 
Obtaining reliable underground utility mapping is a major problem for all parties 
involved in the planning and operating of underground utilities. More importantly, 
having a good understanding of the underground is critical for construction 
excavators and the public in general.  When available, traditional record drawings 
are often unreliable, inaccurate, and subject to changes in surface features.  
Additionally, legislative and industry requirements are trending towards providing 
increasingly accurate documentation of underground facilities using global 
positioning and improved technological locating methods.  The current industry 
practice of documentation of underground facilities is a combination methodology 
that relies on the progressive acquisition of knowledge. ASCE 38-02, Guidelines 
for the Collection and Depiction of Existing Subsurface Utility Data (SUE) is the 
standard for accumulating data from multiple sources and providing Engineer 
insight and experience to assign 2-dimensional confidence levels (Level D to 
Level A) to the location of each underground facility.   
 
Currently, there is no automated process available that interprets and translates 
the various underground data or research tool results into a workable 2- or 3-
dimensional Utility Mapping suitable for planning, designing, or construction use.  

 
EXODIGO PILOT STUDY 

 
Exodigo offers a non-intrusive subsurface imaging platform that can provide a 
digital geolocated 3D map of buried assets. It combines multi-sensor fusion and 
artificial intelligence to create utility maps capable of providing engineers, 
excavators, and operators reliable information.  
 
In order to evaluate the capabilities and claims of Exodigo’s system, a pilot study 
was performed using an actual working application.  This report describes the 
Pilot Study process and results of the research and subsequent delivered product 
map. 
 

Location: Santa Rosa, California 
Date: March 14-17, 2022 
Contractor: Charge EPC, Field Superintendent - Erich Metzger  
Project: Mobile Home Community Utility metering and distribution piping 
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Background:  
  
Charge EPC is a utility infrastructure construction company that specializes in the 
installation of power and gas facilities by means of open-cut and trenchless 
methods.  The test project was an existing mobile home community which was 
converting direct connected services to new metered service connections.  
Common to mobile home communities, documentation of gas, electric, water, 
sewer, and communications lines is virtually non-existent, so Charge is 
responsible for researching, locating and excavating around the active systems.  
Their usual scope and procedure include contracting a “SUE” locating provider to 
research and map the site using traditional Electro-Magnetic, Ground Penetrating 
Radar (GPR), and sewer camara equipment.  Surface paint marks and flags are 
established, and the site is surveyed using Global Positioning System (GPS) 
equipment. 
 
For this Pilot Study, Charge performed their usual utility investigation.  But, in 
addition to the “SUE” Locator findings, an independent investigation was 
performed by Exodigo, and the results were evaluated.  
 
Exodigo Field Approach: 
 
Exodigo’s scanners can be used on a field 
pushcart or flown on a drone. For the Santa 
Rosa pilot, the data was acquired using a 
pushcart. The Prototype cart was equipped 
with multiple scanners including ground 
penetrating radar, electro-magnetic, and 
thermal sensors. (Photo 1.) 
A total stationing unit was set up for additional 
accuracy beyond GPS capability.  Operating 
the unit required no specific path or exact 
spacing.  Essentially, the area was trans-
versed in a serpentine pattern with cart path 
spacing of approximately 4 feet. (See cart 
pattern Figure 1).  The multiple sensors 
obtain the underground data simultaneously 
as the cart position is constantly documented. 
Using Exodigo’s AI removes onsite 
interpretation and allows the scanning 
process to be completely independent of the 
scanned site’s complexity or utility density. 
Each sensor provides its measurements, and 
the georeferenced data is stored. Upon 
completion of the data acquisition grid, the 
data is transmitted to the cloud for 
processing. 

Photo 1 Prototype Cart 

Figure 1 
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AI Processing: 
 
The unique and innovative component of the Exodigo System is its AI Processing. 
The proprietary software can analyze the data using algorithms that fuse the 
georeferenced data from all the different sensors and classifies each anomaly in 
the scan for its shape, size, and material properties. i.e., the GPR might find a 
change in the density of something while the E-M recognizes a metallic signal at 
the same location. Eventually, the software recognizes general shapes or 
repeated features identified as a utility by their shape and orientation. As with AI 
in other industries, the classification models are constantly building and updating, 
so the accuracy and recognition features are continually improving. Besides X-Y 
position and depth, the resulting output can also establish additional attributes 
such as material (metallic/non-metallic), diameter or shape of utilities, and backfill 
conditions. In time, with more sites and use-cases analyzed, the AI process can 
evolve and distinguish between utility types by identifying patterns suited to 
specific utilities or use cases. All the sites scanned by Exodigo are tagged and 
added to the processing database, allowing transformation of the stored data into 
information with actual insights and conclusions like an expert human interpreter 
with years of experience. 
 

 
Output and Map: 
 
For this pilot study, Charge EPC’s desired objective was to compare the findings of the 
traditional research with the findings of Exodigo’s system and to identify unobstructed 
pathways to install new utility lines.   The Exodigo team created a 2D map for Charge 
EPC which showed the proposed layout of the utilities found in the traditional “SUE” 
research along with the utilities discovered by the Exodigo scan.  In addition to the 
known conflicts, areas of potential utility interference and absence of utilities were 
depicted on the map in color (known lines-red, uncertain or possible interference -yellow 
and clear areas-green). This map provided Charge EPC graphic information for 
avoiding potential conflicts with excavation and locating new pipelines and conduits.  
The vertical elevations of the Exodigo surveyed lines were also provided and compared 
to pothole findings for accuracy. 
 
 
VERIFICATION APPROACH 

 
In order to evaluate the Exodigo Map and the traditional “SUE” Research marks, 
Charge EPC performed potholing and survey to verify the presence or absence 
and the accuracy of indicated underground facilities. Depths, sizes, and material 
types were verified by Level A visual exposure and survey measurement at the 
potholed locations. 
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Key Steps and Operations: 
 
Conventional Locating/ SUE Research The findings of the Utility Research “SUE” 
were marked using CGA Best Practices standard paint markings and flags inside the 
White Lined Charge work area.  (All of the markings were by Charge’s subcontracted 
locator since the area is a private mobile home park). The locator used a combination of 
limited mapping, field research, surface features, electro-magnetic locators, and GPR.  
The markings appeared orderly and consistent to sound industry practices.  
 
Non-Intrusive Scanning  Exodigo mobilized and performed their multi-sensor scanning 
at the project site on March 14 -15, 2022.  The scanning work was performed using their 
Prototype Cart (Photo 1), and the test site area was approximately 1.5 acres.  The 
scanning required no special route or operator knowledge. Upon completion of the 
scanning, the data was uploaded into the AI processing software. 
 
The Processing turnaround time was approximate 3-5 days.  Since this was Exodigo’s 
first pilot project in the United States, many of the operational procedures were still in 
development. 
 
The completed 2D map was returned to Charge approximately one week after the field 
data acquisition.  The mapping was used by Charge to incorporate into their Pothole 
verification work. 
 
The accuracy and effectiveness of each method was determined by follow up locating 
methods and potholing.  Charge performed potholes to verify the presence, 
nonexistence, and accuracy of the suspected utility lines.  At the time of this report, the 
verification potholing operation consisted of 6 potholes performed in early April. 
Unfortunately, due to unrelated contaminated soil issues, the desired complete pothole 
operation was suspended. 
 
Documentation and Findings: 
 
The Exodigo findings were consistent with of the suspected utilities marked by the 
locator (which appear to have been primarily based on field interpretation and induced 
Electro-Magnetic Locating Equipment).  In addition to all the accurate locates of the 
traditional locator, Exodigo cited additional lines and was able to eliminate inaccurate 
phantom lines.  (The Locator’s mismarks were later suspected to be attributed to soil 
features associated with previous construction).  There were no lines that Exodigo 
missed that were found by the traditional locator. 
 
The rough footages of the underground lines (total electric, gas, water, communications, 
and sewer) discovered by each process are as follows: 
 
Conventional Locating/ Site Investigation:     1,150 L.F. 
 
Exodigo Scanning (High/Level B+ confidence):  1,670 L.F. 
Exodigo Scanning (Suspected/Confidence Level C+)*    535 L.F. 
Total Length Exodigo Discovered Lines:  2,205 L.F. 
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* These SUE Level Designations are Interpretive and provided as a comparison to Accepted SUE Levels depicted in 
ASCE 38-02 Standard Guidelines for the Collection and Depiction of Existing Subsurface Utility Data. 
 

 
EXHIBIT A  

Exhibit A is a summary map which depicts suspected utilities (surveyed surface 
markings) by the Traditional Locator in White along with the findings of the Exodigo 
Scan AI process.  The Exodigo prepared map, Exhibit B, also provides area colors that 
provides the contractor to readily recognize various confidence levels of where utilities 
are located or clear of conflicts.   
 

• Exhibit B is the Exodigo Map depicting the presence or absence of utilities by 
colored Zones. Red is a tolerance zone where there are known utilities.  Yellow 
zones are areas where there is a high likelihood of underground utilities, but the 
accuracy or features of the facility cannot be fully determined due to depth, signal 
conflict, or multiple (closely spaced or stacked) lines. The yellow zones are areas 
where additional research or pothole confirmation would be prudent. Green areas 
are shown where there is no sign of conflicting utilities where excavation and 
future utility routing can be performed. Note that the aerial imagery is overlaid on 
top of current high-resolution imagery, not an image from Google Earth that could 
be outdated.  
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Figure B 

Pothole Results: 
 
Prior to the discovery of Environmental Contaminants that delayed the confirmation 
pothole work, Charge EPC planned and executed 6 potholes using air excavation.  The 
locations were selected to best identify the effectiveness of the non-intrusive scanning 
research.  Three potholes were performed where only the Exodigo scan showed utility 
lines and there was no evidence of utilities that traditional SUE methods would suspect.  
Exhibit C shows the pothole locations and photos of the discovered utilities.  All three 
potholes confirmed the effectiveness and accuracy of the Exodigo system for 
recognizing lines without the benefit of prior knowledge.  This approach allows for a 
standardized research method that is not reliant on time-intensive analysis by 
experienced engineers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Exhibit C 
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CONCLUSIONS 

 
While still in its early roll-out stages, the Non-Intrusive AI locating package provided by 
the Exodigo Team proved to be a viable and efficient method for performing utility field 
research and documentation.  The Pilot Study was planned and performed in the 
presence of industry representatives who were given full access to the work and 
information throughout the process. 
 
The following conclusions were determined as a result of this Pilot Study: 
 

• The overall approach and results of using Exodigo’s Non-Intrusive data 
acquisition and AI processing was successful and is a viable solution for locating 
and documenting underground facilities. 

• The Scanning equipment is lightweight and simple to use. The sensors are not 
proprietary to Exodigo and widely available to locators, engineers, and surveyors. 
The sensors can be upgraded as technology improves.  

• The scanning is simple and does not require specialized operators or field 
interpretation.  The research acquisition is consistent with methods that 
surveyors and locators currently perform. 

• The data processing time took just a few days and will likely reduce as Exodigo’s 
procedures are streamlined. 

• The mapping results can be in all common formats (GIS, CAD, PDF, 3D Viewers, 
etc.) 

• Unknown/Undocumented lines were discovered and accurately located.  
• SUE Confidence and Accuracy Levels are improved.  Pothole results confirm the 

XYZ accuracy resulting in improved confidence. Utility locations were found 
within inches of the mapped locations. 

• Utility free zones were identified 
• The study site was a good location typical of common project sites. 
• The Exodigo system does not rely on input or approval of third-party utility 

owners (i.e. direct connections to facilities) 
 
 
Moving Forward – Usage and Role of Non-Intrusive Mapping Technology 
The Exodigo system can fill a void of current Industry Locating and Documenting 
Practices by augmenting existing SUE methods with fast, non-destructive, and more 
accurate mapping. Some areas of potential use include the following: 
 

• Identifying “Abandoned Lines”.  The Common Ground Alliance (“CGA”) has 
determined that Abandoned lines are the third highest cause of utility damages. 

• Pre-Construction verification – Provide Contractor with up-to-date site map prior 
to construction.  This can reduce lost time identifying third party mismarked lines 
and provide field personnel with accurate site maps, thereby reducing damages. 
Potential cost reduction to project costs and Insurance Premiums. 
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• Design – Identifies areas where additional information is required. Improves and 
reduces pothole operations by reducing number of potholes and reducing “dry-
holes” 

• Augment Utility Engineering Process by providing quality background map for 
planning purposes and updating Utility Matrices. 

• Improve Operator Maps – Provides accurate mapping for older facilities for 
updating or creating operation maps.  

• Providing consistent and reliable mapping suitable for building future GIS utility 
documentation data bases. 

 
 

 
 
 
 
 
 


