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Communication

Gas 

Petroleum

Water

Wastewater

Drainage

Power

Steam

Others

Existing Underground Utilities are the 
Veins and Arteries of  our 

Cities and Roads

And yet, we know very 
little about where they are



WHY?

• Expansion

• Modernization

• Changing Utility 

Technology

• Changing 

Facility Missions

• Referenced to 

changed topo 

features

• No centralized 

records storage

• No standard format

We keep adding and changing utilities

Lack of  good records



Where do we get Utility Info. 

From?

• Visual Observation

• Field Survey

Old Project Plans (As-Designed – Not As-Built)

Utility Records (As-Designed)

Utility Records (As-Built)

Maintenance Records

Repair Records



The Engineer uses these 

sources to compile a utility 

composite that overlays the 

new design

Nowadays, we frequently digitize 
this data into a CADD or GIS 

System…



The Engineer ends up with utility 

data of  unknown reliability 

This makes it extremely 
difficult to manage the 

risks that are created by 
existing underground 

utilities

I think the gas line is here, but I’m 
not really sure.  It might be in 

conflict with this proposed drain.

I guess we’ll let the 
contractor worry 

about that !



There are a lot of  other risks too
• Redesign costs

• Higher 
construction bids

• Change orders

• Extra work orders

• Construction 
Claims

• Higher insurance 
costs

• Higher financing 
costs

$$
TIME

Intangibles:  Bad publicity

Project delays

Detours



Fortunately, there’s a way 
to handle this risk:

SUBSURFACE 

UTILITY 

ENGINEERING (SUE)



S.U.E. Combines Traditional 

Engineering Practices, such as …..

Utility Records Research Relocation Cost Estimates

Utility Design/Relocation Design Plotting of Utilities from Records



with New Technologies 

Utility Designating
via 

Surface Geophysical 

Methods



Utility Locating
Via Non-Destructive

Vacuum Exposure



The Most Significant 
Advancement is the 

Utility Quality Level Attribute

Quality Level Attributes are attached to plotted utilities

They indicate how utility data was developed

Reliability and Accountability are defined



“Quality Level D”

• Plotted on plans from records.

• Sometimes a field visit - to 
look for utility indications on 
the site - is made.

• Sometimes “verbal 
recollections” are plotted.

The least reliable utility data

This level of effort

is great for Project 

Planning purposes, 

utility “inventories,”

and very preliminary 

utility relocation cost 

estimates



• Surface Appurtenances 

are surveyed and 

accurately plotted on a 

current site plan

• Utility data from records 

(QL “D”) are correlated to 

the appurtenances

“Quality Level C”
The “traditional” utility depiction

Problems with records 

interpretations still 

exist: e.g. schematics, 

no appurtenances 

depicted, utilities not 

straight between 

appurtenances, no 

records exist, and so on.



• Surface Geophysical 

Methods used to 

search for and trace 

existing utilities.

• Designated utilities 

are then surveyed and 

plotted on site plan.

“Quality Level B”

Non-recorded utilities 

found.  Utilities’ routes 

between appurtenances 

are imaged.  

Typically used in early 

preliminary design for 

construction footprint 

decisions.

A significant upgrade in quality



• Utilities exposed via non-
destructive air-vacuum 
means

• Exposed utilities are then 
surveyed and plotted on 
site plan  Elevations, Size, 
Condition, Materials, 
Precise Horizontal 
Positions are measured 
and documented

“Quality Level A”

Typically used in final 

design stages.  Allows 

small adjustments in 

design for big savings in 

construction

A guarantee in 3-D



QL “A” and QL “B” 

upgrades have been 

successful in reducing 

risk on projects.

This is a tried and true

process 







Coordination 

Process with the 

Franchise Utility 

Companies
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Questions?

Romin A. Khavari, P.E., CFM
City Engineer
Rkhavari@gptx.org


