
Limitations of Utility Mapping Services

Utility mapping is a vital component of safe and efficient construction, excavation, and
design. By documenting underground utilities using advanced tools like GPS, GNSS,
RTK receivers, and aerial imagery, utility mapping reduces accidents, budget overruns,
project delays, and costly utility damages. However, despite its many benefits, there are
limitations and challenges that users must understand and plan for.

This memo outlines the known limitations of utility mapping services provided by CNI
Locates and highlights environmental, technological, and procedural constraints that may
affect accuracy and performance.

Technology-Based Limitations

A. GPS/GNSS Antennas

1. Signal Weakness & Interference

GPS/GNSS signals are weak and prone to disruption by nearby buildings, trees, dense
foliage, or electromagnetic interference.

2. Multipath Errors

Signal reflections from buildings, water, or other surfaces may result in inaccurate
positioning due to delayed arrival times at the receiver.

3. Atmospheric Distortion

Signal paths can be altered by ionospheric and tropospheric conditions, reducing
positional accuracy.



4. Satellite Visibility

In urban or forested areas, reduced visibility to satellites can cause decreased accuracy
or complete signal loss.

5. Security Vulnerabilities

GPS systems are susceptible to jamming or spoofing, which can render location data
unreliable.

6. Device Limitations

Low-cost or smartphone-grade receivers often lack robust multipath mitigation, reducing
reliability in challenging environments.

B. RTK (Real-Time Kinematic) Systems

1. Dependency on Base Station

Without a nearby base station, RTK systems may not be able to deliver centimeter-level
accuracy, reverting to basic GPS precision.

2. Range & Obstruction

RTK accuracy diminishes with distance from the base station and is sensitive to signal
obstructions.

3. Convergence Delay

Initializing or maintaining a "fixed" solution may be difficult without continuous stable
signal correction.

4. Setup Complexity

Requires specialized equipment and setup, increasing cost and complexity for some
projects.

C. Datum and File Format Issues

1. Datum Mismatch



Using inconsistent datum models (e.g., WGS84 vs. NAD83) between devices and maps
can cause location discrepancies of hundreds of meters.

2. File Compatibility

Not all mapping software accepts all file types (e.g., SHP, KML/KMZ, CSV, GPX,
GeoJSON), which may affect data transfer or integration.

Environmental & Site-Specific Limitations

1. Utility Access & Visibility

Without physical access to utility access points (e.g., vaults, cleanouts, manholes), some
lines may not be detectable or traceable.

2. Private vs. Public Utility Coverage

Public locating services only mark public utilities; over 50% of subsurface utilities are
privately owned and unmarked unless a private locating service is engaged.

3. Subsurface Congestion

Heavily congested areas with multiple overlapping utilities can result in cluttered or
ambiguous mapping results.

4. Signal Blockage

Concrete, rebar, and metal interference in structures can limit the effectiveness of
detection tools like GPR or EM locators during mapping.

Aerial Mapping Limitations

A. Aerial Drone Imagery

1. Line-of-Sight & Weather Dependency

UAV flights are limited by weather conditions, airspace restrictions, and required line-of-
sight visibility.

2. Resolution vs. Area Trade-Off



Higher resolution images cover smaller areas and may require stitching multiple images,
increasing processing time.

3. Regulatory Compliance

Drone operations may require permits or certifications based on FAA regulations and
site-specific restrictions.

B. Orthomosaic and 3D Photogrammetry

1. Image Processing Time

Post-flight data processing to produce orthomosaics or 3D models can take hours to
days depending on data volume and resolution.

2. Ground Control Points (GCPs)

For high accuracy, GCPs are required, and improper placement or lack of them can
reduce geospatial accuracy.

3. Data Overload

Extremely high-resolution models may exceed standard data handling capacities for
clients without specialized GIS software.

Operational Limitations

1. Data Accuracy is Relative

All location data is only as accurate as the tools, signals, environmental conditions, and
datum used.

2. Dynamic Site Conditions

Utility markings can fade, wash off, or be removed during construction; mapping is a
snapshot in time and must be regularly updated.

3. Human Error

Inaccurate interpretations, missed utilities, or incomplete records may affect the reliability
of the final map if quality assurance steps are skipped.



4. Limited Depth Data

Depth estimation varies by method and material. Some technologies offer only
approximate depth values.

Recommendations

To mitigate these limitations:

Always verify field conditions and confirm known utilities with multiple technologies
when possible.

Update utility maps regularly, especially during prolonged or phased projects.

Use consistent datum settings across all devices and mapping software.

Share and maintain all utility files (PDFs, SHP, KMZ, etc.) in a central digital
repository for easy future access.

Consider combining aerial imagery with GNSS utility marks for maximum site
visibility and record accuracy.

Conclusion

While utility mapping provides essential insights for subsurface work and future planning,
its accuracy and effectiveness depend on environmental factors, equipment limitations,
and procedural diligence. CNI Locates takes every step to provide the most reliable and
up-to-date utility maps possible, using state-of-the-art tools, certified technicians, and
sophisticated GIS outputs. Understanding these limitations allows project teams to plan
accordingly, reduce risk, and make informed decisions based on the best available data.


