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CI/ASCE 38-

02 
ÅDefines standardized utility 

Quality Levels 

ÅQuality Levels help designers 

to manage risks associated with 

underground utilities 

ÅLets designers know what 

confidence level to place on 

depicted utilities 

 

 



Theme 
·Knowing where the existing utilities are found on a 

project is of paramount importance 

·Existing utility owner records are in many cases 
not precise, accurate, or comprehensive enough to 
know where and what utilities may be found 
within the project limits  

·The earlier you obtain and start using 
comprehensive accurate utility data, the better you 
can deal with them  



ASCE C/I 38-02 
Standard Guideline for the Collection and Depiction of 
Existing Subsurface Utility Data 

·Published in 2002 
·Beginning to be referenced in 
·Case law 
·Project owner specifications 

·Standardizes the concept of 4 utility quality levels (QL D, 
QL C, QL B, QL A) 
·All utility data shown on a document should have a Quality Level 

attribute  
·QLs indicate how data were gathered and processed for a document 
·QLs more clearly define the risks between project owner, engineer, 

and contractor 

·Was developed as an aid for a standardized scope of work 
regarding utility data collecting and mapping  



A Quick Overview of the Four Utility 
Quality Levels 



άvǳŀƭƛǘȅ [ŜǾŜƭ 5έ 

·Plotted on plans from records. 

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

·3ÏÍÅÔÉÍÅÓ ȰÖÅÒÂÁÌ ÒÅÃÏÌÌÅÃÔÉÏÎÓȱ ÁÒÅ ÐÌÏÔÔÅÄȢ 

 

 
This level of effort 

is great for Project 

Planning purposes, 

utility ñinventories,ò 

and very preliminary 

utility relocation cost 

estimates 

The least reliable utility data 

 

 



Curb / EOP 



Curb / EOP 

Water Record says 4ò pipe 

is two feet off of curb 

Study by Center of Innovative Technology in 

Virginia documents errors >90% (2ô HZ ) 

and 25% omissions 



 
 
·Surface Appurtenances are surveyed and accurately 

plotted on a current site plan 

·Utility data from records (QL D) are correlated to 
the appurtenances 

òQuality Level Có 

Problems with records 

interpretations still exist: e.g. 

schematics, no appurtenances 

depicted, utilities not straight 

between appurtenances, no 

records exist, and so on. 

The ñtraditionalò utility depiction 



Curb / EOP 



Curb / EOP 

Water Record says 4ò pipe 

is two feet off of curb 



Curb / EOP 

Water Record says pipe is 

two feet off of curb. 

Engineer makes judgment 

that water line depiction 

should be moved 

Surveyed & 

Plotted Water 

Valves 



Curb / EOP 

Water Record says pipe is 

two feet off of curb. 

Engineer makes judgment 

that water line depiction 

should be moved 

Surveyed & 

Plotted Water 

Valves 



Curb / EOP 

Water Record says pipe is 

two feet off of curb. 

Engineer makes judgment 

that water line depiction 

should be moved.   

Surveyed & 

Plotted Water 

Valves 

Or re-configured. 

 

FHWA estimates errors & omissions typically associated with QL-C data is 15 ï 30% 



 
 
·Surface Geophysical Methods used to search for 

and trace existing utilities. 

·Designated utilities are then surveyed and plotted 
on site plan. 

 

òQuality Level Bó 

Non-recorded utilities found.  

Utilitiesô routes between 

appurtenances are imaged.   

 

Typically used in early 

preliminary design for 

construction footprint decisions. 

A Significant Upgrade in Quality 



Curb / EOP 



Curb / EOP 

Water Record says 4ò pipe 

is two feet off of curb 



Curb / EOP 

Water Record says pipe is 

two feet off of curb, but 

 

Valves are 6 feet off curb 

Surveyed & 

Plotted Water 

Valves 



Curb / EOP 

Water Record says pipe is 

two feet off of curb. 

Designating indicates 

otherwise.  

Surveyed & 

Plotted Water 

Valves 

QL D and QL C interpretations 

By engineer were in error 



Important Change: ASCE 38-10

Explicit Change to     
QL-D Source 
Information

ñOne-Call markings 
(These marks are placed by 
others. The engineer has no 
control over these marks or 
knowledge of their integrity.  
These marks can be 
recognized only as a source of 
non-qualified  information.  
Survey of these marks leads 
only to QL-D information, not 
QL-B information)ò

Reason

Perhaps the largest mis-use 
of ASCE 38 has been the 
survey of one-call marks 
and subsequent depiction 
of them as QL-B.  The 
new addition will 
specifically say this is not 
a procedure that leads to 
QL-B data.   



Explicit Change to QLA Source 
Information  

 
ñA common misconception is that any 
survey or gathering of horizontal 
and/or vertical location data of 
exposed utilities (including data from 
GPS receivers) automatically results 
in QLA data.  That is not the case.  In 
order for utility data to be referenced 
as QLA, the data must comply with 
appropriate survey standards and 
specifications and be sealed by a 
registered professional.  Survey and 
documentation of exposed utilities 
during construction or maintenance 
activities can result in QLA data if 
accuracies and precisions are within 
tolerances and a professional 
provides a certified deliverable.ò 

Reason 

Some users have reported 
that practitioners or 
owners are calling any 
ȰÍÅÁÓÕÒÅÄȱ ÅØÐÏÓÅÄ ÕÔÉÌÉÔÙ 
as QLA.  That was not the 
intent of QLA.    

 

Important Change: ASCE 38-10 



 
 
·Utilities exposed via non-destructive air-vacuum 

means 

òQuality Level Aó 
A Guarantee in 3-D 





 
 
·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 

òQuality Level Aó 

Typically used in final 

design stages.  Allows 

small adjustments in 

design for big savings in 

construction 

A Guarantee in 3-D 



Ground surface 

Water line found at  

CL Station 23+40, L10 

to be 6 3/4ò in diameter and 

5.56ô deep, slightly corroded 

and cast iron rather than 

ductile 



COSTS / BENEFITS OF SUE 





The total risk for the engineering pool decreases 

as quality level increases, 

While within the engineering pool,  

The risks shift towards the subsurface utility engineer  

as quality levels trend towards QLA data 

DESIGN

ENGINEER

Wit hout  SUE Wit h SUE

TOTAL RISK

RISK  ELIMINATED

SUE

ENGINEER

D C B A

DEFINED QUALITY LEVELUNDEFINED QUALITY LEVEL

TOTAL ENGINEERING RISK POOL ALLOCATION OF RISK  

WITHIN ENGINEERING POOL 



  

2007 Penn State Study for PENNDOT 

Randomly selected projects  

Looked at  
Utility relocation costs 

Utility damage costs 

Emergency restoration costs 

Traffic delay costs 

Business impact costs 

User service costs 

Environmental impact costs 

Information gathering costs (i.e. not using QLs) 

Legal & Litigation Costs 

Efficient design costs 

 

Cost Savings from upgrading to QL-B & QL-A from 

QL-C & QL-D = $22.21 for every dollar spent 



 
 
 
 
 
 
 
 
 
 
 
 
Addition of Penn State Study of 
PENNDOT Projects - 2007 
·Found a 2100% return on investment by upgrading 

from traditional QLD/QLC data to QLB/QLA data.  

·Explanation for such high ROI is that PENNDOT 
engineers and consultants have 10 year history with 
ASCE 38, and were able to leverage higher quality data 
effectively. 

 

·ASCE 38-10 



AWV:   Project Details 
About 110,000 vehicles use the viaduct each day.  
The viaduct is 2.1 miles long.  
The existing structure has an overall width of 51 
feet (near Madison Street). 
 
 



Moving forward to replace the Alaskan 

Way Viaduct and Seawall 

Background 

The Alaskan Way Viaduct was built in the 

1950s, and more than 50 years of daily 

wear-and-tear have taken their toll on the 

structure. The 2001 Nisqually earthquake 

further damaged the viaduct and caused it 

to settle into the weak fill soil underneath. 

The viaduct and seawall are vulnerable in 

an earthquake, and replacing them is 

critical to public safety. 

Program cost and funding 

The Alaskan Way Viaduct replacement 

projects, including the S. Holgate Street to 

S. King Street replacement and the 

solution for the viaductôs central section, 

are estimated to cost $3.1 billion. 

State funding: 

Å Existing state and federal sources - $2.4 

billion 

Å Toll funding - $400 million 

Å Port of Seattle funding - $300 million 




