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(The National Standard for Knowing
Where Utilities Really Are)

Supersedes ASCE 38 - 02




ASCE/UESI/CI 38 - 22

Sets standards so that-
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sealed as professionally prepared documents by appropriate
professionals.

For the purpose of this standardthe term professional represents
mainly professional civil engineers with the applicable training and
experience: however, the term may also includdicensed surveyors ,
geophysicists, or geologists depending on jurisdictional requirements or
allowances for responsible charge of performing and sealing such
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Subsurface Utility Engineering (SUE)

As defined by 382271y N6 DOt GIOJHRc G q! HOGI ¢ HqRH#HIJKY n IOF

Engineering branch that includes the investigation, analysis, judgement, and
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networks and scoped aspects of aboveground networks that results
In the aSS|gnment of achievedJtility Quality Levels to nonvisible Utility
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Utility Quality Level
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subsurface Utlllty Feature that identifies the relative (nonquantlflable)
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collection methods, and interpretation of the data put into context with
Information from other sources in the possession of thd’rofessional at

that point in time. A Utility Quality Levek assigned to a Utility

Segment or Utility Feature of an underground Utility for a specific

pI’OjeCt for a specific time period , usually until substantial project
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Level D Level C Level B Level A
LOW HIGH

Sdelngaiy .———» N v
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Level D Level C Level B Level A
LOW HIGH
CONFIDENCE CONFIDENCE
(Highest Risk) (Lowest Risk)
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SUE Levels of Service

A Quality Level D (QLD)t Field Visit Optional
A Quality Level C (QLC)t Field Visit Required to Survey Above Grade Features
A Quality Level B (QLB)T Extensive Field Investigation Required

A Quality Level A (QLA)T Utilities Uncovered
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Utility Quality Level D (QLD)
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at the ground surfacewhose estimated position isjudged through Utility
records, information from others, or from visual clues such as pavement
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after review and compilation of existing records, oral recollections, One
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with other achieved Ut|I|ty Quality Levels, and/or other evidence of

existence. QLD data is less uncertain than utilities documented without
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SEE SHEET
B-4-1086

DNISSOID Mwy

SEE SHEET
B-3-1088

Utility Record Examples

B-4-1087

EX. VALVE

SEE SHEET
L1-6-W
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Utility Quality Level C (QLC)
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ground surface whose estimated position igudged through correlating Utility
records or similar evidence to Utility Features, visible aboveground and/or
underground The Utility Anchor Point on the Utility Features shall be tied to
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Utility Features to approximate the position of a Utility Segment
between or Iin proximity to the visible Utility Features and in context with
other achieved Utility Quality Levels. QLC only pertains to the
underground Utility Segment(s) not the Utility Feature(s). QLC data Is
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Quality Level C b Utility Features and Examples

A Hydrants A Boxes s
A Valves A Meters 1| >
o 1
A Pedestals A Manholes 6@ (4
3
A Cabinets A Poles, etc. [
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Utility Quality Level B (QLB)

As definedby 38==Za W/ W2cde JWet +t RDUWI WaqY Wwe WOqR
Utility Feature whose existence and horizontal positioms based on

Geophysical Methods combined with professional judgment and whose

location is tied to the Project Survey Datum.:
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conditions are met: (1) the Utility Segment was detected through the
application of appropriate Geophysical Methods; (2) the geophysical

signal was judged to be reliable; (3) the interpreted position was judged
based on knowledge and use of geophysical science, Utility design and
Installation practices, available records, visual features, and influence

of site conditions; and (4) the source Designation has been tied to the
Project Survey Datum with an accuracy of 0.2 ft (60 mm) horizontally.
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uality Level B b Example
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Utility Quality Level A (QLA)

Isdefined by 38= = ¢t a /s W2 ¢ G2 JWe t - yRdhd 2yéottetr
of a Utility Segment or subsurface Utility Feature that directly exposed and
measured and whose location and dimensions are tied to the Project
Survey Datum. The Utility Segment or subsurface Utility Feature shall be tied

to the Project Survey Datum with an accuracy of 0.1 ft (30 mm) vertical and 0.2

ft (60 mm) horizontal for the measurements of the outside limits of the Utility
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recorded. If obtained by means of a Test Hole observation, a verification
effort is made, and professional judgment is used to assert that the
exposed infrastructure Is indeed the sought target. The assignment of

QLA conveys the lowest level of relative (nonguantifiable) uncertainty of
measurable and judged Attributes and location. QLA Is more certain

than QLB, QLC, or QLD."
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Quality Level A b The Process




NCBEES Policy

Subsurface Utilities Location Data Policy

REV. NO.: 1 ORIGINALBOARD 05201
NUMBER: BP-1012-01 (Revisions: Underlined or LATESTEUI'.I-"IMIHEE
Struck-through) S EVIEW: 07/19/2019

BOARD APPROVED 11/13/2019
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NCBEES Policy

Subsurface utility location data is considered land surveying in North
Carolina and must be performed by y or under the responsible charge
ofy a Professional Land Surveyor (PLS).Preliminary utility maps may be
used only for planning and must include clear disclaimers.

_______________________________________________________________________________________________________________________________

'Determining the location data of Subsurface Utilities, and the reporting or mapping, falls within
ithe definition of land surveying under G.S. 89C-3(7)(a) and must be performed by a Professional
iLand Surveyor (PLS) or under the responsible charge of a PLS as defined in Board Rule 21-
156.0701(c)(3). Any location data generated by delineators is only for the use of the PLS in !
performing a survey of the subsurface utilities and should be noted with a disclaimer to that effect.
 The preliminary subsurface utility map with a disclaimer by the delineator, that the location data |
is not to be relied upon for accuracy and is only for appropriate use by a PLS or PE, may be used by
'a PE for Preliminary Planning Purposes. If equipment other than survey grade accuracy equipment
is used on the survey, a statement indicating the equipment, procedure, and position tolerances |

(21-56.1608) used for the work must be clearly stated on the plat or work product.




NCBEES Policy

Specifically, it falls within the following paragraphs of G.S. 89C-3(7)(a):

2. Locating, relocating, establishing, or laying out the alignment or elevation of any
of the fixed works embraced within the practice of professional engineering;

5. Determining the configuration or contour of the earth's surface or the position of
fixed objects on the earth's surface by measuring lines and angles and applying
the principles of mathematics or photogrammetry;

7.  Creating, preparing, or modifying electronic or computerized data, including land
information systems and geographic information systems relative to the
performance of the practice of land surveying.




NCBEES Policy

Designating the presence of a subsurface utility and marking its approximate horizontal position
on the ground surface does not require a PLS. (Reference Source: ASCE Standard Guideline for

Collection and Depiction of Existing Subsurface Utility Data.) Physicath-firdirgand-markinstr-the




811 One- Call

A NC GS Chapter 87 Article 8A
A Underground Utility Safety and Damage Prevention Act

§ §7-122. Excavator responsibilities.

(a) Before commencing any excavation or demolition operation, the person responsible for the excavation or
demolition shall provide or cause to be provided notice to the Notification Center of his or her intent to excavate or
demolish. Notice for any excavation or demolition that does not involve a subaqueous facility must be given within
three to 12 full working days before the proposed commencement date of the excavation or demolition. Notice for
any excavation or demolition in the vicimity of a subaqueous facility must be given within 10 to 20 full working

days before the proposed commencement date of the excavation or demolition. Notice given pursuant to this
subsection shall expire 15 full working days after the date notice was given. No excavation or demolition may
continue after this 15-day period unless the person responsible for the excavation or demolition provides a
subsequent notice which shall be provided in the same manner as the original notice required by this subsection.
When demolition of a building 1z proposed, the operator shall be given a reasonable tume in which to remove or
protect the operator's facilities before the demolition commences.

A Even if QLB has been performed, before performing Quality
Level A, we are still supposed to call 811.




UE Tools, Technology,
& Innovation.




Electromagnetic (EM) Utility
Locating Equipment



SUE Tools b EM Equipment

A Industry Standard Equipment
A Many different Manufacturers/Models

A Same basic function
A Transmit signal onto conductive utility
A Receive signal at a point along line

AmAldHDUOqWf O0Y2¢cqRYUmw
A GPS Enabled
A Extended Data Collection
A Location
A Signal Used
A Signal Strength
Am?210Gq6 w
A Mapping Software Integration Ready
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Ground Penetrating Radar
(GPR)



SUE Tools b GPR (Ground Penetrating Radar)

A Industry Standard Equipment

A Different Manufacturers
AEcOoVUWmBLACt RAwWN2 UHq
A Transmit continuous pulses

A Record returns as radargram
image

A Real time display

A Changes in subsurface
composition may be displayed

A Subject to soil suitability R faveitie
AmAlRDUqWf UUY2¢ qRY LU
A GPS Enabled
A Al Anomaly Recognition _ ' . Buried objest

A Mapping Software Integration
Ready

Antenna

Ground surface




Ground-Penetrating Radar Suitability Map
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https://www.nrcs.usda.gov/wps/portal
/nrcs/detail/soils/survey/geo/?cid=nrcs
142p2 053622

PUERTO RICO &
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3D GPR Array - Raptor

A 18 channels of GPR data
collected simultaneously

A Standard fishbone array
(shown) effective for mapping
utilities located parallel and
perpendicular to direction of
travel

A 100% coverage allowing
continuous plan and profile
of utilities

10 receivers

9 transmitters




Benefits of High - Speed GPR Array

A Safety- Keeps technicians out
of traffic

A Eliminates the need for traffic
control

A Higher quality data

A Saves time during data
collection




3D GPR Array- Raptor

A 18 channels of GPR data collected
simultaneously

A Standard fishbone array (shown) effective for
mapping utilities located parallel and
perpendicular to direction of travel

A 100% coverage allowing continuous plan and
10 receivers . 1 profile of utilities

9 transmitters
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3D GPR Array Data Collection
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Talon Data Acquisition ~ Software P RADAR
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C:\Users\Zack\Documents\Talon\TalonScreenGrabs Swath:3 Pos: 137.94m Speed: 69.00km/h Battery:10.6V C:\Users\Zack|Documents\Talon\TalonScreenGrabs Swath:5 Pos: 562.99m Speed: 7.19%km/h Battery:10.6V

A Live Navigation Street Map A Data Screen Selectable alll8-Channels

A Data collection live at 60MPH

[Introduction ][ Workflow ][ DataAcquisition ][ Lidar ][ SFM




What Can You See in the Data?

A Utility systems
A Buried manholes
A Structures

A Trenches

A Voids

A USTSs, etc.




What Can You See in the Data?




GPR Arrays - Time Slices (Osprey View)




Data Collection &
Deliverables



Merging 3D Above and Below Ground




Merging 3D Above and Below Ground
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Civil 3D Deliverables i () .

Courtesy of Noah Nelson, EIT

________________________________________________
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