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Ever have a utility problem?
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Underground Utilities

50+ million miles of
underground utilities
exist in the U.S.

Existing utilities are at
varied depths, in varied
soils, made of different
materials, are varied
sizes and have varied
access.

More utilities are being
installed daily, deeper
and with less detectable
materials.

No one entity in control;
hodgepodge of laws,
policies, attitudes
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Underground Utilities

Oil/Gas Pipeline
Water

Sanitary Sewer
Storm Drain (normally
not considered a
utility)

Telephone

Fiber Optic Cable
Electric Transmission
Electric Distribution
Gas Distribution
Cable TV

ITS Systems

Traffic Control
Others
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It’s Easy If You Can See The Lines
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How do people map utilities?

e Record Data

* Incorrect, Missing, Never Made

e One Call/ Private Locating
Contractors

* Incorrectly Marked, Do Not Participate,
Abandoned Utilities Not Marked

e Exploratory Potholing

* Nothing In The Hole, Where Does It Go
Between Holes?

e Survey What You Can See

e How Does It Connect Below Ground?
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ASCE

American Society of Civil Engineers

National
Standard
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Least Accurate Most Accurate

American Society of Civil Engineers
Standard Guideline for the
Collection and Depiction of
Existing Subsurface Utility Data
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ASCE Standard 38-02 Quality Level “D”

As-Built records

Utility system drawings
One-Call Marks
Oral recollections
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ASCE Quality Level D — “Record Research”

St
R WU




SAM, LLC"

ASCE Standard 38-02 Quality Level “C”

Surveying visible, above ground, surface features
such as:

Valves

Fire hydrants
Pull boxes
Manholes

Telephone pedestals
Reconciled to ASCE Quality Level D records
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ASCE Standard 38-02 Quality Level “B”

Surface geophysical methods to designate, or mark, the
approximate horizontal position of subsurface utilities, with
subsequent survey, professional judgment, and depiction
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Surface Geophysical Equipment

* Electromagnetic Methods

 Rodders & Sondes

e Elastic Wave/Acoustic

e CCTV -
e Laser Scanning (LiDAR)

e Ground Penetrating Radar (GPR)

* Advanced Geophysics

e Multi channel GPR (STREAM)
e EM31/61
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One Call vs. Quality Level B

NATIONAL > Designator: Has many pieces of
COOPERATIVE . . .
HIGHWAY equipment on-site or readily
RESEARCH i

ot available

SYNTHESIS 405

Designator: Possesses or at least
has requested all available utility
owners’ records

Locator: Possess only those
records for the utility owner for
which he/she is under contract

Designator: Finds and marks all
utilities capable of being found

Locator: Only marks some
utilities — doesn’t have advantage
of seeing all parts of the puzzle.
For instance, abandoned utilities,
unknown utilities, multiple non-
encased wires, etc. cause
identification confusion

Locator: Has limited equipment
available

Designator: Maps a large area,
allowing better familiarization with
utilities at a site

Locator: Usually only responsible
for a very small area, making it
difficult to see the large picture

Designator: Has a realistic time
frame for finding and marking
utilities
Locator: Is under severe time
constraints for getting utilities
marked
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What happens when you are only marking one
specific Utility?

Locator’s Marks

(s

Because the telephone line can carry.a frequency better than the water, the water—
locator’s equipment can “bleed off” onto the telephone line without the locator

~ knowing'since they are only locating a single line and the signhalthey have'is'good.
The water locator may not have any idea a buried telephone line is in the area.
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Does GPR Work?

15



SAM, LLC’

Missouri GPR Soil Suitability




Ground Penetrating Radar (GPR)

NAS R-01: Using only GPR would be considered negligent
In most cases

FDOT: 45% of utilities imaged with GPR (great soils)
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ASCE Standard 38-02

Quality Level “A” Locating (Test Hole)

Using non-destructive excavating equipment at critical points to
determine the precise horizontal and vertical position, type, size,
condition, material and other characteristics of underground utilities
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Quality Level “A” Documentation

r=n =
Utility Type: Utlity Material: CWNErs: Identihed By:

E-Elactrical 1- Stes| 20~ Sleave

Ge3ax Line = PVC [Polyvinyl Chlaride) SIP-St. John The Baptist Parizh 21= Hub/Lath

ET= Buried Telephone DIP {Ductile Iron Pipe) SHELL = Shadl = Mail/Dizk®

FOC-Fiber Optic Cable

W= W aker

SAN-Sanitary Sewear

STM=-Storm Sewer

CATV-Cable TV
FM-Forca Main

VP [Witrified Jay Pipe)
PE [Polysthylene Pipe}

AC (Transite)
CI (Cast Iron)

DB Dired Buried Cabla)

Concrate Pipa

ATT = ATERT
UMK = Unknown

Stampad

= "W" in Conoate
- BEIRC 5/8"k*

22=Set Mail and Drisk

TEST HOLE"

RW-Radaimed Watar 0- Corrugated Maetal Pipa N*n:rl:n: 24 ==5at Iron Rod & Cap
SL-Straet Light 1- Duact = Stamped” _. ... ..- TEST HOLE"
TS -Tratic Signal 12- Concrate Duct Bamk, JUFFEEE T [=H
W= Chillad Watar 13- Fibarglass s=pha F-
FL-Fuel Line 14- Rubber Flax Concrete 26-
LIME -Linkrown LitiliEy 15- pOzp I'-"rn':tmsiad Conorate :_Ellnd-:u' DIE i Matural SGround
Tezt Hole | Test | rjjipy | Utility Litility Approsx Northing Easzting Elevation | Manual | Elev ation Crozx utility [io'd  |surface | Pavernent Site Owner
Date Hele | Type PMaterial Size Station of Hub Depth | at top of | Sectional |Direction | By Type Thickress Condition
# (Charn. ) Placed for] (Topd utllity View o b
= Surver (T e
rl'lrrl-D M.
1z/08/14] 1 | AN - 8 107+ 20| s72745.2756] 3544091 4402] 1162 4,95 .64 (:j t 24 NG [NEXN =
1zfoe/14] 2 | sAaN 2 8 108470 | 573884 6428 3544041.7asq| 11.28 | 5.22 6.06 D } 24 NG P ZIp
1z/08/14] 3 W =] 1z 103+70 | 573423.2021] 3544188.7692] 13.77 5.50 8.27 ] t z4 MG Mfa SIF
12/08/14)] 4 Fr 1 16 103+70 ) 573425.02327] 3544172.2570] 12,91 1.72 11.19 I::} : 24 NG B SP
12/09%/14 =] W =] 12 111+60 ) 574187,92:0] 23543929 4601 11,27 2.54 8.73 I::} : sd NG (L F = o]
12/09714) 6 M 1 1& 111460 ) 5S74181.6271] 3543972.8359] 10,51 1.98 8.53 L:} t 24 MG B SIP
1Z2/09%¢14 7 FL 1 iz 108+60 ) S73E99.7208] 3544136.7401 10.74 5.30 5.44 f:} : 23 o iz" SHELL
1Z/0%14) B i 5] 12 115+40 | 574550.1075] 3543504.2963] 9.89 3,52 6.37 ) : z4 MG & SIP
12/09714) 2 Fr 1 12 115+40 ) 574544,7729] 3543828.5856 2.63 1.86 T 77 [::} : 24 NG A P
12/10/14] 10 W =] 12 119480 ) 574992, 74£0] 23543202.0729] 10.08 .28 4.70 D t 24 NG [AFFY =] =]
12/10/14] 11 | FM 1 1z 119+80 | 574983.3796] 3543795.9670] 10.05 5.00 5.05 ) t 24 c 5 8IF
12/10/14) 12 | FOC =] 1 119+86 | 574994.3167] 3543805.2693] 9.97 1.83 .14 I.’:) ——— 24 MG A ATT
12/11/714] 13 | 3AN 1 12 113+66 | 374390.22437) 3543983.7648 2.50 4.86 4.64 I::} J,._.{'-J-'m‘: 24 NG MNIA 19 P
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Desired Project Utility Investigation Process
(for “horizontal” projects requiring the design services of a civil engineer)

Planning Stage 0-10% Design Stage 10-100% Design Stage  Construction Stage

QLD QLB QLA
Inventory Investigation Investigation

One-Call

Utility Coordination Activities
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Project Risk

With and Without ASCE 38

UNDEFINED QUALITY LEVEL

TOTAL RISK

Without ASCE 38

TOTAL ENGINEERING RISK POOL

DEFINED QUALITY LEVEL
D C =

DESIGN
ENGINEER

With ASCE 38

ALLOCATION OF RISK
WITHIN ENGINEERING POOL
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Section 7.0 Relative Costs and Benefits

Cost/Benefit Studies: COST SAVINGS ON HIGHWAY PROJECTS
Purdue University- $4.62 saved per $1 spent UTILIZING

University of Toronto- $3.41 SUBSURFACE UTILITY ENGINEERING
Penn State- $22.21

. 5 : Prepared by
BlggeSt SaVlngS Purdue University
Relocations avoided Department of Building Construction Management

Fewer delay claims

Best Practice:
FHWA January 2000
AASHTO
FAA
39 State DOT’s
State Law in Colorado and Pennsylvania

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

FHWA Contract Number DTFH61-96-C-00090
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SET 5/8" REBAR
EMET VERIFICATION
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L

' FIRE HYDRANT WILL BE

RESET BY CITY OF BOULDER

L P .
ADJUST MANHOLE (LABCR OMLY)

STA 1149413, 22487 L

POT HOLE 1
EG EL: 815232
TOP: §150,57
M:126T48E. T4
E-I0B3330.88

FOT HOLE 2
EfS EL; 5151.87
TOP: 514745
v, M1267485.31
(I E-3083348.14

MOTE:
1.

PRIOR TO REMOVALS, CONTRACTOR AND
ENGINEER SHALL MARK TREES TO BE PROTECTED.
2. LTS SHOWN FOR REMOVAL OF COMNCRETE

PAVEMENT ARE APPROXIMATE, SHALL BE VERIFIED
BY THE ENGINEER

BEGIN REMOVAL OF
CURB aND GUTTER
STA. 1546716, 2108 L

ADJUST MANHOLE [LABOR ONLY)

FIRE HYDRAMNT WiLL BE
STAA24T1AE 2592 L

RESET BY CITY OF BOULDER
PEDESTAL WILL BE
REMOVAL OF CURE RESET BY COMCAST
AND GUTTER -
SEE BHEET CRO_DY S
= POT HOLE 3 %
EGEL: 515259 __ 4a
TOF. 5149.34 /,/ .
N1 T4 22,3 m

E:J0E:

ADJUST MANHOLE -
CONTRACTOR TO ADJUST MANHOLE.
MATCH FINISHED GRADE = 5154 48"
STA. 1E+59.97, 3541 L

EMD REMOVAL OF
CURB AND GUTTER
STA. 16+06.80, 2105 L

-

= ENOREMOVAL OF

£ % CURB AND GUTTER

(f %, , 5TA 164000, 2282 R
‘I

BEGIN REMOVAL OF
& % CURB AND GUTTER
STA. 15+463.39, 2267 R

!
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LEGEMND
Lk ot | g
End of Signal (EOS)
End of Invesdgatlan (EOH)
Gatla TV Packestal
Telaphone Manhole
Tedaphors Pedesatsl
Elecide: Transtanmmsr
Elcir: Matar
il Pole
Zsom Draln Manhale
Eankary Searer Marhale
Fline Hydran
\Water Meter
water Walva

B
[5)
2
-
¢
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CUALITY LEVEL "B*
———(p——— Ekcik

Craniiz Xoal Enargy
[ Elecif

Cramar; Linknoem

8 Telenhone

Owenert Cantury Uni
Cable TV
Owemerd Cameas!
Gas
Ummers Xoe| Enrgy
Water
Cramar; Chy of Bouldar
Linknosn

e W

UHKIE]

CUALITY LEVEL "C

FO(D) Aer Opllc
Crwmer? Cantury Unk
Lo
Cramers Xeel Energy
—wC— ——— Walsr
Crwrard Cly of Doukder
—— —— iﬂlﬂ_i‘ﬂﬁ.’
Dwran Chy of Boubier
Siori Sevear
Crwreer Cliy of Boukier
LCERTIFY THE UTILITY INFORMATION SHOWR OM THESE
DRAMINGS IS IN ACCORDANCE WITH CHASCE STANDARD 3502

RIMz 518217 ELEV-

INVERT S

MORTH: 514437 ELEV.

EAST (STUB OUTE 5,144,057 ELEW,
WEST: 5,144,027 ELEV,

SOUTHE 5144677 ELEV.

RilMz 515343 ELEV,
INVERTS:

MORTHE 5 14271 ELEV.
WWEST: 514285 ELEWV.
SOUTHE 5, 14285 ELEV.

R

- MDD
GROUND PEMETRATING RADAR
EMCE OF THIS LINE
DUND

Z00 PAIR

UNKHOWM LINE FOUND WITH WA 10 FIPE AND CABLE LOCHK
AP0 250 MHZ GROUMD PEMETRATING RADAR.

HO ZURFACE EVIDENCE EXIBTS

LINE APPEARS T RUN UMNDERMEATH WATER MANHOLE,

OPPER
ABAMDONED LINE
CUT STREET LIGHT ELECTRIC LINE EXPOSED

&
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H% e R — DRI ——— LIk B} ——— LK)
1 i —
0 g L —)] T

"""-—-_._.
L
& Py W) B

wiE) WE] )

5— T}

100 FAIR o ().

a -y 100
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GRAPHIC SCALE




SAM, LLC’

3D Utility Models
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Questions?

Andrew Sylvest
720-891-6047
andrew.sylvest@sam.biz
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