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The Role of 811, Private Utility Locating and Mapping, 
and Subsurface Utility Engineering in your Projects.



UTILITILITIES ARE A RISK







AGENDA & PURPOSE

• Utility Strike Statistics

• Public & Private Utilities

• Locating Timeline

• Miss Dig Overview

• Private Utility Locating Overview

• Subsurface Utility Engineering Overview

• Best Practices



UTILITY STRIKE STATISTICS

• Over 20 million miles of active underground utilities 
throughout the United States

• On average, it is estimated a utility line is damaged every 
90 seconds in the United States

• CGA came out with a 20-year study that showed utility 
strikes have resulted in 1906 injuries and 421 deaths  

• Estimated 65% of underground utilities in the United 
States are privately owned.



UTILITY STRIKE STATISTICS – NATIONAL

For the last 20 years, annual reports are published by the 
CGA analyzing utility strike damages, near miss events, root 
causes, and makes recommendations back to the industry 
where safety can be improved.

• 2022 resulted in 213,792 damadges reported in the US

• The hundreds of thousands of individual damages that 
occur across the country each year cost communities 
approximately $30 billion annually



UTILITY STRIKE STATISTICS – NATIONAL

Top Three Root Cause Groups

Top Four Utilities Damaged

1) Telecommunication Lines
2) Natural Gas Lines
3) Electric
4) Cable TV Lines

1) Insufficient Locating Practices
2) Excavation Practices
3) Notification was NOT made



UTILITY STRIKE STATISTICS – MICHIGAN 

Top Three Root Causes

Top Four Utilities Damaged

7,596 reported damages in 2022

1) Natural Gas Lines
2) Telecommunication Lines
3) Cable TV
4) Electric

1) Insufficient Locating Practices
2) Excavation Practices
3) Notification was NOT made



AS-INTENDED BUILT PLANS

AS-INTENDED AS-BUILT



PROJECT PHASES



PUBLIC UTILITIES



PRIVATE UTILITIES



PUBLIC & PRIVATE UTILITIES

• 811 SERVICES ONLY LOCATES AND MARKS OUT PUBLIC UTILITES, THEY DO NOT 
MARK OUT PRIVATELY OWNED UTILITIES 

- A public utility line is owned and maintained by a utility company 
- A private utility line is owned and maintained by the property owner themselves

* Electric lines, site lighting, communication lines, fire suppression system….

CALL 811 – IT’S THE LAW!

“ I notified 811, won’t they mark out all the utilities on my jobsite”

“ Well, that’s why we hired you and that is why you’re out here…”



COMMON LOCATING TECHNOLOGIES



ELECTROMAGNETIC (EM) LOCATOR 

• Used for tracing known metallic utility lines 

• Consist of a transmitter, receiver and detects utilities via induction, 
conduction, and passive modes with known utilities

• Detects live power and RF signals underground

• Poor Conductors - dependent on the ability of facilities or tracer 
wires to conduct a current

• Interfering Sources - Common sources of interference are 
overhead power lines

• Congested areas, signal bleeding off to nearby utilities



• GPR works by sending electro magnetic pulses from an 
antenna into a particular medium to image the subsurface

• When the radar pulse contacts something other than the 
material, it generates a reflection back to the antenna.

• This reflection is displayed in real time for the operator to 
mark the item at the surface and item depth is noted

GROUND PENETRATING RADAR



• Both metallic & non-metallic materials

• GPR has a typical depth penetration of 3’-8’ deep throughout 
Michigan (4’-5’ on average)

• Typically, a target (utility) must be at least 1” in diameter per 
1’ of depth in order for it to be located with GPR technologies.  

• Clay soils, wet soil, or soil which contains high amounts of 
debris can limit the effectiveness of GPR. 

• Surface conditions such as brush, standing water, metal 
plating, or anything which blocks direct access to the area to 
be scanned will limit the ability to perform GPR

GROUND PENETRATING RADAR







UTILITY LOCATING PROCESS
Pre – Job Review
• Review plans and drawings, perform site walk and project scope meeting

Pre - Scan Setup
• Calibrate locating technologies to site specific conditions

Locating/Scanning Steps
Electromagnetic locating

• Conductive, inductive, and passive sweeps
• GPR Locating

Grid scans to help to locate any unidentified or known utilities
Additional locating technologies if needed

Post – Locate Hand Off
• Conduct a post job walk and review of findings

Deliverable Submittals
Complete and email the JSR, KMZ and any other deliverable documentation



SUBSURFACE INVESTIGATION METHEDOLOGY



SUBSURFACE INVESTIGATION METHEDOLOGY



Subsurface utility engineering – asce
dOCUMENTS



Sue Utility Investigation School

Utility Engineering and 
Surveying Institute (UESI)

https://bami-i.com/utility-investigation-school/
JIM ANSPACH, pg



Locating type COMPARISON CHART

811 DESIGN TICKET PRIVATE UTILITY LOCATE 811 DIG TICKET SUE REPORTING

WHEN COMPLETED design Design and construction construction design

Plans provided sometimes Yes / depends no yes

cost free $ Free $$$

Required by law or a project no no yes sometimes

All utilities identified Yes, If registered with 811 Yes, if locatable using 
technology Yes, If registered with 811

Yes, to the best of the ability 
of the engineer that signs and 

seals

Accuracy Questionable. Depends on 
records.

18”=/- and with depth where 
active connection or gpr

48”=/- caution zone and 18” 
hand exposure zone. 
Typically No depths.

Based on quality level 
designated by the engineer.

What is involved Either plans provided or field 
markings

Field marking and various 
deliverable Field markings

Plan research record 
drawings,

Field marking, and various 
deliverables

Tools None or emi pipe locator

Emi pipe locator 
Some also implement 

gpr, 
vpi

GPS or hand sketch

Emi pipe locator

Level d: Plan Research
Level C: Total Station or GPS

Level B: Emi pipe locator 
gpr, Vpi, thumper, others

Level A: Hydro excavation / 
softdig

G arantee in locating no Yes / depends Yes / depends depends



Locating type COMPARISON CHART



Locating type COMPARISON CHART





Locating type COMPARISON CHART



Locating type COMPARISON CHART



Locating type COMPARISON CHART



Locating type COMPARISON CHART



CONTINUING EDUCATIONAL OPPORTUNITIESMATT JOHNSON
CELL: (734) 249-2051
EMAIL: matt.johnson@gprsinc.com

MATT MIKOLAJCZYK, PE
CELL: (419) 410-8811
EMAIL: matt.mikolajczyk@gprsinc.com
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