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Overview

 What is SUE?

* Why Use SUE?

 How Does SUE Work?
 What Is The Value of SUE?
 How Is SUE Data Used?
 Examples




What is SUE?




is SUE?

Standard Guideline
for Investigating
and Documenting
Existing Utilities

« ASCE Standard 38-02 & 38-22 ,

Standard Guideline for Investigating and
Documenting Existing Utilities, ASCE/UESI/CI

« Contains: 38-22 and its companion standard, Standard
_ s Guideline for Recording and Exchanging
Defm_ltlon of SUE, Utility Infrastructure Data, ASCE/UESI/CI
— Quality Levels, 75-22, are the ASCE’s solution to reducing
— Details, and redesign, unnecessary utility relocations, and

— Examples differing site conditions and associated costs..




ASCE /5-22

This standard specifies essential elements
for documenting the location and other
attributes of underground and aboveground
Standard Guideline utility infrastructure, with a particular focus
for Recording and on the documentation of newly installed or
Exchanging Utility exposed infrastructure. It was developed to
Dbl ot complement, CI/ASCE 38-02, hereinafter
referred to as ASCE 38, Standard
Guidelines for the Collection and Depiction
of Existing Subsurface Utility Data, and the
corresponding 2022 revision ASCE/UESI/CI
38-22, Standard Guideline for Investigating
and Documenting Existing Utilities.




Subsurface Utility Engineering (SUE):

2002

A branch of engineering practice that involves managing certain risks associated
with utility mapping at appropriate quality levels, utility coordination, utility
relocation design and coordination, utility condition assessment,
communication of utility data to concerned parties, utility relocation cost
estimates, implementation of utility accommodation policies, and utility design.

NOTE: This is consistent with ASCE’s position that project risk should be identified

and managed by the appropriate professional most qualified to be responsible and
held accountable for the risk.

2022

The specialty practice of Civil Engineering’s Utility Engineering branch that

includes the investigation, analysis, judgment, and depiction of existing utility
networks.




S.U.E. Combines Traditional
Engineering Practices, such as .....




With New Technologies

KR

. Utility Designating
i “ via

Surface Geophysical
Methods

------

Detecting
Frequencies



Utility Locating
Via Non-Destructive
Vacuum Exposure




Why Use SUE?




Why Use SUE?

*We keep adding and We don’t keep good
changing utilities records
v’Referenced to
— Expansion changed topo features
— Modernization v’No centralized records
— Changing Utility storage
Technology v’ No standard format

v’ No responsibility

— Changing Facility Missions
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What Are The Risks?

— Project delays — Extra work orders

— Damage to utilities — Construction claims

— Safety of workers ~ — Higher insurance costs
— Safety of public — Higher financing costs
— Redesign costs — Detours

— Higher bids — Bad publicity

— Change orders

Construction Business is all about “Risk Management"
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How Does SUE Work?

« SUE doesn’t follow any set pattern.

 Rather it is tailored to individual
projects.

e [t essentially involves:

— gystematically identifying the quality of utility
Information needed to design a project, and

— acquiring and managing that level
of information. S o



How Does SUE Work?

Four Quality Levels are defined in the ASCE Standard

— Utility Quality Level A

— Utility Quality Level B f tevelof

Details

(Quality)
increases

— Utility Quality Level C

— Utility Quality Level D




Utility Quality Level D

Information derived
from existing
records or oral
recollections.
 Records Research
* Recollections

« Design Tickets




Utility Quality Level C

* Information obtained by surveying and
plotting visible above—ground utility features
and by using professional judgment in
correlating this information to quality level D
iInformation.




Utility Quality Level B

* Information obtained through the application
of appropriate surface geophysical methods
to determine the existence and approximate
horizontal position of subsurface utilities.




Water Line °1:
\ Water Valves Gas Line U t I I Ity

. Quality
Level B

Storm Drain

Sanitary Sewer

Gas Line

Water Line



NOTES:

All Utilities depicted at Quality Level B(Ql B) eKcept:
1. All Sanitary Sewersare Quality Level C (Ql C)
2. 6 Gas - 25 feet RT of Centerline Station 260 23
to 27 feet RT of Centerline Station 266 11 - is Quality | evel D (QL

D).
3. Th ereare no Quality Level A (Ql A) data.
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Utility Quality Level A

 Precise horizontal and vertical location of utilities
obtained by the actual exposure (or verification of
previously exposed and surveyed utilities) and
subsequent measurement of subsurface utilities,
usually at a specific point. Minimally intrusive
excavation equipment is typically used to minimize
the potential for utility damage

 Determine precise vertical and horizontal
locations

» Conventional accuracies shall be 0.1 ft (30 mm)
vertical and to 0.2 ft (60 mm) horizontal for the
measurements of the outside limits of the Utility

Feature or Utility Segment that is exposed




Utility Quality Level A

Vacuum excavation pothole excavation for
locating
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All Utilities depicted QL B unless otherwise noted.

QL A Data Summary (see QL A Supplemental Data Sheets for additional information):

TH 21: 6 non-encased telephone cables

elevation top of cable configuration: 188.15
elevation bottom of configuration: 183.43
Coords: N 441987.80711

E 3640280.1310

TH 23: 6 3/4 unknown function steel pipe

TH 22: 8 3/4 C.\. water
elevation top of water line: 184.67

Coords: N 441992.7925
E 3640280.0092

TH 24: Fiber Optic concrete telephone duct

__ QLA

elevation top of pipe: 181.12 elevation top of duct: 184.41
Coords: N 441997.3489 elevation bottom duct: 182.22
E 3640280.8993 width of duct: 2.62 Sum mary
Coords: N 442022.7934

TH 25: concrete encased electric duct

elevation top of duct: 186.87
elevation bottom duct: 183.55
width of duct: 4,66
Coords: N 442032.1007

E 3640281.2239

FIGURE 6-2. An Example of Line Code, Labeling, Symbol Embedding, and Notes.

E 3640281.0571




Control # 4
Test Hole #
Condition of paving prior to work Pian Scale L_ 2

y Counly. Sla(e Sheet #
Loc. AS] Proposed £104
rofe?'n?an/%cmrmm AT ; e S f F 1 I d
Desiptin ummary or rie note
BM. 1Elew = 304419
is  GIVEN
EM. 2Elov. - 304265 Besciknie - S I t I f
CALCULATED gt Upp emen ary NTO.
Benchmark check  BY 0.0
Elevations iue referenced to BEM #1 ‘w
Recorded Size/Type of utifity WAS FOUND. bisting Grade of - yepnay ot
There £ NOT additional utilities in the test hole. Ly, 304522
WERE NOT Faci
The utility WAS NOT in good condition. SEE REMARKS s i TIT NN 777 \\W\
Paving Thickness and type & _ASPHALT OVER 6 _CONC,
Actual field measurement
Color of ribbon installed RED / YELLOW 43 by ruler {not calculated) i
Soil Type  SATURATED BROWN CLAY Surveyed Elev. i See Detail
ert i Yop UTil./Struc. 1040.83
Field Condition ~ HEAYY ROAD TRAFFIC ———=a
I |
TH. lied o P.K. MAIL | )
| DETAIL Surveyed Elev.
2.67 H P E-DUCT/* OATED STLGAS |, A | Botl. Util./Struc.
sze/Malenal/rype | ..... i- {if requicec)
Purléug of plpsfx e):go:::d
mesa: eme M(ﬂh
oo 10PF2  BOTT#2
WMMM
1 ELEV 3038.62 3035.
ACTUAL 6.62
>
#10 S w
. =
(TEST HOLE COORDS ) 5
N: 42247682 e g
OETAIL PR NAIL E: 983674.5 ftHl © a
A X~——SET HERE
|
TOP | 838/4
COATED STEEL
Uil = | —GASLINE
i ~845 |
USGS MON.
#274189 \Q% \.

ROADRUNNER AVENUE TNH

e DUCT
sso*mvz—/,‘__5 33— w [
FACING EAST BLDG #11 |

FIGURE 6-4. An Example of Quality Level A Supplemental Data.




Is One-Call Locating QL-B?

Not Exactly QL-B

* Not developed in accordance with
ASCE Standard (QL-D, QL-C, QL-B)

* Not depicted on plans and signed
by Engineer

* Not backed up by Errors & Omissions
Insurance



s One-Call Locatin
s Good As QL-B?
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UTILITY

PiROPOS:EO EJi:C Pi\lAi ION

ELECTRIC POWER LINES, CABLES, CONDUIT
AND LIGHTING CABLES

POTABLE WATER

STEAM, COMDEMSATE, GAS OR QIL
COMPRESSED AIR

YELLOW

TELECOMMUMNICATIONS, ALARM OR SIGNAL
LIMES, CABLES OR CONDUIT

ORANGE

TEMPORARY SURVEY MARKINGS

PINK

SEWER AND STORM DRAINS

GREEN

CHILLED WATER, RECLAIMED WATER,
IRRIGATION AND SLURRY LINES

PURPLE

OTHER

| LIGHT BLUE |



Value of SUE

F H WA St u d y COST SAVINGS l?rl‘::;lz(:]:{é’\’AY PROJECTS
* 4.62:1 Savings

SUBSURFACE UTILITY ENGINEERING

Prepared by
Purdue University
Department of Building Construction Management

« Savings from:

January 2000

* Relocation
Avoided

Prepared for the
Federal Highway Administration
Office of Program Administration
Washington, D.C.

. F ewe r D e I a y FHWA Contract Number DTFH61-96-C-00090




SUE Design Example I: Sewer What is this
QL7

=T,
b|d
=5
PROPOSED — 2 st
JACKING PIT 512 ol®
z lul G g §>' 6
@) || | [} Sz RECEIVI
o - = <|O
5 . \ S A\, LR/ ——
EXT -£
re) 2-4°C A A —_ —_2-4C
189°51°46"E = % \SUE ' #13 SUE #14 /T\—/_N89°46’55'E
h27 5 S \___—_ ____________ 659/
s Z > s :L 7750°s 77 =
7 N o —_—y X
: 1 4 g & h | . lll““=i‘7 —~ | |
£ -77/‘77/777 £/ SUBSURFACE UTILITY EXPLORATION (SUE) INFORMATION
oy Lshs
:__,I 8 - "SN| # | STATION / OFFSET uTILITY ELEVATION
5|— 4k :>-_ — _‘ ! ELEC/TEL DUCT|GROUND ELEVATION — 1034.66
Up 103450 ! |11 | 118+83.5, 8.2 RT BANK/T:.TH 36" | TOP OF UTILTY — 1033.16
o ) " WIDE SLURRY |BOTTOM OF UTILITY — 1026.04
EXISTING TRAFFIC S | ,'ﬂ’. . % G GROUND ELEVATION — 1035.15
: - /| [-| 13 [ 119+66.9, 85" RT |5, T2 g TOP OF UTILITY - 1032.45
1 41 . BOTTOM OF UTILITY — 1032.25
<\ 27K ! _ p— GROUND ELEVATION — 1035.13
\ s /S| || 14| 19+69.6, 7.5 RT |5 ¥ Brnviene | TOP_OF UTILITY - 1031.55
1D 103490 W YLENE | 8oTTOM OF UTILITY — 1031.35

wur 103352t/ |




Avolid potential contlicts

NSLURRY BANK) . p : : : : : : : : : 2 3 : : o ‘(1) 4" CONDUIT AB : : : 3 : : : :

SO R A 1 s b e e et e e Ml BunsSusn v Tevdne sl e 5 [ONIL A CONDUIT AB.. - ... f oo T o B Lo T Faenis o o0

OF SLURRY : : : : : : : : z : . : : ; : STA 120+58 AB . i : Bu e e e e SR
- - - - - . - . - . . . .T.O'Pé-los‘s.ssn - - . . . . . .

. 36 SLURRY
T.QU. 1033.16
B.0.U. 1026.04

BEGIN CASING




SUE Example I

« Storm drain Pipeline across the
proposed roadway design and
construction

 Use multiple layers of design plan
« Determine level of SUE




Existing Topo and Plan
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Add Right of Way
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Add Existing Utilities
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Add Preliminary Road Design

S e O
\ .‘ \ "

87 GAS Mal

Exfgt. 2~ W
- <

w——Ex| 5t 27 Valve
4| * Casp

24~ Pipe El. 7.98
' CHAIN LINK FENCE




Add Preliminary Drainage Design

LF/‘? ot ng?wn
/et coony.

8" GAS MAIN

APRON

£ 27N
- xfat. 2

aw

* Conp

24" Plpe EI. 7.98 ‘
x ,/\— 5° CHAIN LING FENCE et

* CHAIN LINK FENCE




Analyze Conflicts

_Extat. 2~ W
P




ldentify Locations and Build Metrics

Utility Owner  |Type | Size|Station Offset | Side [Conflict Description — o N,
Teco Gas | 87 [237+3402 | 6429 | LT |0&Ske SW Trunk Line [_

Teco Gas | 8" (24142235 | 5725 | LT [MaLine Cross Drain =

Teco Gas | 8" [243+2243* | 5725 | LT |[MainLine Cross Drain [ " -
Teco Gas | 87 [243+2243** | 5623 | LT [MainLine Cross Drain : Aotk ry

Teco Gas | 8" [243+2243** | 6268 | LT [ManLine Cross Drain = J.9

LzzCo. Water | 127 [246+44 52 5995 "LT Stz Strest Cross Drain

Teco Gas | 87 [246+6427 H=3766{~LTlSideSirast Cross Drain

Teco Gas | 8 (246482 75%3 8wl L TulMai 5-Deai

Teco Gas | 8" (24740113 | 5625 | LT |[MainLine SW Trunk Line

Teco Gas | 87 [250+2949 | 5625 | LT |MainLine SW Trunk Line i 54 >

Teco Gas | 8" [256+0000 | 4314 | LT |[MainLine SW Trunk Line :

N.Ft Myers  [Sewer | 47 [256+4969 | 7137 | RT [Pond 1A Trunk Line 31 46 B A

N.Ft Myers  [Sewer | 47 [256+8796 | 7285 | RT [Pond 1A Outhl

N_Ft Myers  [Sewer | 47 [260+72.70" | 5738 | LT [MainLine Cross Drain




SUE Design Applications

« Geometric and Alignments

 Structure, Bridge & Footing

— Change grade : -
— Move alignment — Move bridge bents and pilings
— Widen only one — Change footer designs
side of highway — Provide alternative
— Move ramps foundations

* One Call Center

* Drainage, Ditch, Culvert,
Inlet & Curb e Utility Company

— Use alternative type
inlets & storm drain

— Move storm drains * Asset Management Data Base
— Change ditch grade
— Add curb & gutter

* Contractor

e Other Uses

« Slope, Retaining Wall & Barrier
— Change slope of embankment

— Add retaining walls or change
types




COLOR CODE SYMBOL

—1L/IV“E CITY S S MANHOLE

WATER 0
—l.e._ RIN\OA RESERVIOR ()  OROP INLET
GION \\ATER
W CW ciy UTILITY POLE
~W ___ OEIONIZED
JIA_,S  WATER CHILLED ) LI GHTPOLE
—— WATER GAS X VALVE
FRO.PM- -- PROPAN % FIRE HYDRANT
___..sJFAM. EONDENSATERETUR
.- — A -+ TILITY EN
R _CaoME:ér'ER'%gGEE AR B 0
e Qe N 5(  RISER
- - — OXYGEN e HANDHOLE, BOX
_cl12.._ CARBON PEDESTAL,
T. DIOXIDE B TRANSFORME
B TELEPHONE [] R
Util ELECTRIC BOLLARD
- - T CHEMICAL SEWER SIGN
T e UNENSYHE FOR QLC OR QLO HOUSE TRAP
MURERMATION "QUALITY LEVEL
“ABBREVIATIONS PATAPONT
F.O. FIBEROPTIC
EOI ENO OF SURFACE GEOPHYSICAL
AE\gTRL'J' INFORMATION END OF RECORD
R INFORMATION
AATEI UTILITY ABANDONED ACCORDING TO UTILITY R
EATU ECORDS UTILITY ABANDONED ACCORDING TO FIELD
R INSPECTION

EMPTY ACCORDING TO UTILITY RECORDS
NO ASSOCIATED PIPI NG FOUND FROM




Indiana

Indiana 811
1-800-382-5544
www.indiana811.orq

Use single Call “Before You Dig #8117 before
2— full working days.

Including residential property

e . . APWA UNIFORM
— (limited information) COLOR CODE

Not all underground utilities included (IC 8—1-26
—22 requires all utility owners participation)

If incorrect marking, call immediately 811
and request remarking

If you damage, immediately notify the
utility operator and Indiana 811.

Limitation of damage (Indemnification clauses)

www.indiana811.org


http://www.call811.com/state-specific.aspx
http://www.indiana811.org/

811 vs. Contractors

Based on a conversation with a Utility Contractor in Indiana

811 is most likely indemnified by those who created it and for whom 811 works,
the various utility owners.

The locating firms are also hired by the utility companies.
It is the utility company that is obligated by the law to mark its’ facilities.

1] We have been told the excavatorcannot seek reimbursement from the utility.

2] The excavator may so advise the IURC’s Advisory Panel, which may elect to
fine the utility up to $1,000.00. [This panel is empowered to fine excavators up
to $10, 000.]

The law does not require utilities to either mark, or keep track of, the depth of its’
facilities or any still remaining in place but abandoned facilities.

The contractors’ perspective, the system is very unfair.

This favoritism leads utilities to do less of a job than they could and should, which
leads to the likelihood of increased levels of accidents, injuries, and death.




Industries’ Response to This Global Challenges

* Late 1980°s the ground work was established to create a new professional
practice in Civil Engineering call:
1 SUE: Subsurface Utility Engineering

* During the early 1990’s, I served a 5-year term on the EXCOM of Construction
Division of ASCE (now CI)

J Liaison to ASCE Codes & Standards Council

* Established committee to develop ASCE 38-02




ASCE 38 Concepts Conceived in 1994 as a performance standard

How can a project be designed so as to have minimal utility
issues during the project development process?

How can engineers be protected against utility-related claims
during the project development process?

Standard Development Process: é’?XgDARD

ASCE Codes & Standards Council approves request,
ASCE announces invitation for committee members,

Balanced committee formed (Users, Producers, General
Public),

Committee control group established,
Draft document developed,
Reviewed,

Committee balloting,
Institute balloting, and
General public balloting

NOTE: All comments must be addressed and all negative
votes must be satisfied.



UNDEFINED QUALITY LEVEL DEFINED QUALITY LEVEL

TOTAL RISK DESIGN

ENGINEER

Without SUE With SUE

TOTAL ENGINEERING RISK POOL ALLOCATION OF RISK WITHIN ENGINEERING POOL




Why Use SUE?

* For every $1 spent on SUE, a project could
see a minimum quantifiable savings of $4.62

“Cost Savings on Highway Projects Utilizing Subsur face Utility Engineering,” Purdue University




0 UESI is the newest Institute, starting in October 2015

0 The Institute focuses on two separate but related
aspects of civil engineering practice: Ultility
Engineering and Surveying

0 We have defined Utility Engineering and Engineering
Surveying and placed these definitions in the Strategic
Plan and on the UESI website.

0 The Survey aspect of the Institute is not limited to
utilities. It is focused on all aspects of Engineering
Survey and Geomatics practice.




UESI Organization Chart

[ Board of Governors 1

Administrative - Board
} Committees

[ Technical Divisions

tilities Ris
Management

y v v

and “lnjtlhty Assett Standards
Geomatics anagemen

Pipeline




Committees

PIPELINE DIVISION SURVEYING AND GEOMATICS DIVISION
uPipeline Infrastructure Committee uSGD Education Committee

mLateral Rehabilitation Task Committee sSpatial Data Applications Committee

sPipeline Location & Installation Committee sSurveying Committee

sPipeline Planning & Design Committee sUnderwater Technologies Committee
sTrenchless Installation of Pipelines Committee UTILITY RISK MANAGEMENT DIVISION

= Subsurface Utility Engineering & Investigations

UTILITY ASSET MANAGEMENT DIVISION

Committee
= Campus Asset Management & Utility Mapping = Utility Risk Division Data Management & Security
Committee Committee

= Energy Infrastructure Asset Management
Committee

= Utility Coordination Committee

= Utility Risk Research And Education Council
= Water Infrastructure Asset Management

Committee STANDARDS DIVISION

Condition Assessment of Gravity Sanitary Sewers = Direct Design of Buried Concrete Pipe Box Sections
Standards

= Utility Data Collection Standards (ASCE 38)




UESI Conferences

.5 UESI Pipelines 2023 Conference

SO0 San Antonio, Texas | August 12-16, 2023
ASCE




UESI Chapters

Alberta—British Columbia, Canada

) *
.- ‘ GTA, Ontario, Canada ’
‘ )
L A e
8 , x s egion
.r]l‘wnc' ‘*‘rzx@;mersey 0 Central Ohio
Orange County, ”
"GP e

Ontario, Canada
0 Mid-Michigan
d‘ 5‘{ (Jackson/Lansing)
East Central

Region 2
0 Maryland
[0 New Jersey

Florida Region 5
Broward County. 0 Broward County, FL
Miami-Dade, FL [0 East Central Florida

0 Miami-Dade, FL
[0 Louisiana
Region 6

0 Texas

[0 Alberta—British Columbia, Canada
| _Arizona, AZ




BURIED ASSET MANAGEMENT
INSTITUTE - INTERNATIONAL

www.bami-i.com

In 2003, formed in Atlanta’s Department of
Watershed Management as a result of inspiration & I‘ Tl'encllless

leadership by Mayor Shirley Franklin &
Commissioner Jack Ravan.

In June 2004, formed as non-profit organization.
Serves to provide a center of excellence for owners

of underground water infrastructure to join with I i s

JEA Tackles Manhole Rehab

Bypass Pumps Meet Rehab Demands

industry and researchers:




BAMI-I Operation Committees

* Pipeline Condition Assessment (PCA)

 Utility Investigation (Ul)

SCOPE: Establishing a risk-based utility locating program utilizing
ASCE 38-22 to develop an accurate inventory and mapping system
to comply with an asset management plan

* Financial Management (FM)

Trenchless Technology (TT)

Education and Research (R&E)

TT- Renewable Energy Infrastructure (TT-REI)
Oil and Gas(O&G)




13th BAMI-I/UESI/Caltrans Utility Investigation School (UIS)
— San Diego, CA.




The 13th BAMI-I/UESI Utility Investigation School

September 19-23, 2022
55 lodtrans

San Diego, CA

Platinum Sponsors:

VIVAX P'l'qr

METROTECH

OTCQX: MAPPF  TSXV: MAPS

Gss

engmeers




The 14th BAMI-I/UESI Utility Investigation School
14-18, 2022

Sacramento, CA
5 Lodtrans

Platinum Sponsors:
KONTUR SCREENINC PRISUM
PIONEERING SUBSURFACE INSICHT

EAGLE _é Technologies™
PrcStar

€

Procision Integratad Subsurface Utiity Mapping™
CREATING A DIGITAL WORLD

VIVAX n \GTZ utility

METROTECH engmeers

OTCQX: MAPPF  TSXV: MAPS




The 14" Utility Investigations School (ULS)

November 14-18, 2022, Sacramento, California

The 15™ Utility Investigations School (UIS)
DEC 12-15, 2021, Colorado School of Mine




CERTICATE COURSE OF

MAPPING AND GIS

BURIED ASSET MANAGEMENT

INSTITUTE - INTERNATIONAL
www.bami-i.com

PURDUE Construction Engineering

Latin American Society for UNIVERSITY. i
Trenchless Technology




Thanks for your attention!

Questions?

€ C'Q,

Qp (@}
5#:@
N

@‘)r

Contact information
Tom Iseley
diseley@purdue.edu



Attendees who would like to
receive CEU credit or who
are scholarship recipients,
please scan the QR code OR
visit the link below and fill
out the online form.

https://www.midwest811conference.com/dr-tom-iseley



