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Presentation Notes
Back in 2010, OPWA hosted a technical workshop on right-of-way management (time when infrastructure money was being granted by the province and everyone was scrambling to meet tight deadlines); following that workshop, a working group was formed to develop best practices; Steve Murphy took that under his wing and amalgamated that group with some of the folks that had been involved in a national initiative with TAC; this evolved into a best practices manual and the conference that you have chosen to attend todayOPWA is pleased to announce that it will be adding a ROW Management Committee to its governance; Steve Murphy and Lawrence Arcand from T2 Utilitiy will be co-chairs



• What the Conceptual Design Report said.
– Minor Utility Relocations will be required, total Project 

Budget $14M.

• What was NOT done!
– SUE was not completed within the EA process… 
– An experienced Utility Coordinator was not used on 

the project…

Infrastructure Projects + 
Utilities = Risk



– Water
– Sewer
– Telecom
– Gas
– Electrical

Infrastructure Projects + 
Utilities = Risk



• Results
– Original estimate within the EA was ~$14M
– Utility impacts increase cost to  ~$105M ++

• What could they have done?
– Early SUE and UC would have provided better budget 

and schedule certainty.

Infrastructure Projects + 
Utilities = Risk



What have we learned?

• Raise the Profile and Importance on Utility Engineering
• UESI

• Follow Industry Best Practices
• TAC Guideline 
• ASCE 38-02

• Utilize Technology
• Multi-Channel GPR
• LIDAR
• 3D Modeling

• Sample Project
• Hamilton LRT



Utility Engineering

• Raise the Profile and Importance of 
Utility Engineering on Infrastructure 
Projects

• SUE Professionals
• UC Professionals
• Survey Professionals



Utility Engineering



Industry Best Practices



TAC Guideline

GUIDELINE FOR THE COORDINATION OF UTILITY RELOCATION FLOW CHART
4.0

POST CONSTRUCTION  PHASE4.0

Utility Relocation

Road Construction 

Preliminary Design Detail Design

DESIGN PHASE2.0 CONSTRUCTION PHASE3.0PLANNING PHASE1.0

Road Authority
• Receives “As Built” drawings and 

updates comprehensive record 
keeping

• Makes payments based on UC’s 
recommendations

• Issues permits and agreements (if 
applicable)

4.2Road Authority
• Selects UC (if different from Box 

1.1) for construction 

3.1

Action by 
Road Authority

Action by 
Utility Agency

Action by 
Designer and/or 
Utility Coordinator (UC)

Action by Designer and/or 
Utility Coordinator

Action by 
Road Contractor

LEGEND
Road Authority

• Selects Designer for Planning 
Phase

• Selects Utility Coordinator (UC)

1.1

Utility Agency
• Reviews base plans
• Provides marked-up plans 

showing utility facilities and 
identifying critical/vital 
infrastructure in the project limits.

• Requests meeting as needed.
• Provides high level cost estimates 

and schedule of utility relocation 
for the critical/vital infrastructure.

• Identifies potential future utility 
infrastructure in project limits

1.3

Designer/UC
• Reviews for completeness of 

information
• Conducts additional investigation 

(if required)
• Plots information on Plans
• Assesses utility impacts/conflicts 

and evaluate alternatives
• Assesses environmental impacts
• Develops recommended plan
• Determines right-of-way 

requirement
• Finalizes Planning Report

1.4

Utility Agency
• Reviews the 30% detail design 

plans and conflict matrix and 
provides comments

• Provides marked up plans 
showing existing facilities

• Provides high level estimate and 
schedule

2.2

UC
• Works with all parties to resolve 

utility relocation issues 

3.2

Utility Agency
• Holds Pre-Construction Meeting
• Obtains additional Road Authority 

Permits (if applicable) 
• Completes utility relocation  prior 

to the tendering of road contract
• Notifies UC of completion of 

utility relocation
• Submits invoices & supporting 

documentation
• Forwards CSA S250 quality “As 

Built” drawings after relocation to 
UC 

3.3 Utility Agency
• Completes utility relocation 

during the road construction (if 
applicable)

• Notifies UC of completion of 
utility relocation

• Submits invoices & supporting 
documentation

• Completes post construction 
utility relocation (if required)

• Submits CSA S250 quality “as-
built” drawings of utility facilities 
to UC

3.6

Road Contractor
• Holds Pre-Construction Meeting
• Coordinates remaining utility 

relocations with the utility 
agencies (if applicable)

3.5

Road Authority
• Selects road contractor
3.4

UC
• Reviews invoices and compares to 

original estimate
• Prepares payment 

recommendation to Road 
Authority

• Resolves cost conflicts with Utility 
Agencies

• Reviews and forwards “as-built” 
drawings of utility facilities to 
Road Authority

4.1

Road Authority
• Initializes and finalizes land 

acquisitions 
• Determines cost allocation with 

utility agencies

2.3.1 Road Authority
• Completes land acquisition 
• Signs crossing agreements and 

Cost Allocation Responsibilities (if 
required)

• Signs other agreements with 
utility agencies as required

• Grants utility relocation approval
• Identifies relocation completion 

date

2.5.1

Utility Agency
• Reviews the 60% detail design 

plans and provide comments
• Identifies any additional potential 

conflicts.
• Attends 60% utility coordination 

meeting
• Starts and finalizes design for 

utility relocation
• Identifies property needs if known
• Provides final estimate and 

construction schedule
• Obtains approvals/permits from 

road and other authorities.

2.4

Road Authority
• Identifies right-of-way 

requirements
• Selects Designer and UC for 

Design Phase

1.5

Designer/UC
• Completes 90% detailed design 
• Prepares crossing agreement and 

Cost Allocation Responsibilities 
agreement

• Submits and obtains Public 
Utilities Coordination Committee 
(PUCC) approvals (if required)

• Provides list of utility facilities 
within the limit of the 
Construction project to be 
included in the construction plans

• Conducts final design review 
meeting

• Holds utility construction 
coordination/scheduling meeting

• Completes 100% detailed design 

2.5.2

Utility Agency 
• Submits and obtains PUCC 

approvals (if applicable)
• Signs crossing agreement and Cost 

Allocation Responsibilities 
agreement with Road Authority

• Conducts internal utility 
construction/scheduling meeting

2.6

Designer/UC
• Updates base plan drawings from 

information from utilities agencies
• Identifies test pit locations (SUE 

QL-A) requirements (from utility 
requests at the 30% and 60% 
Utility Coordination meetings) and 
prepares Hydrovac/utility locate 
agreements

• Completes 60% detail design and 
updates utility conflict matrix

• Forwards 60% detail design plans 
and utility conflict matrix to utility 
agencies.

• Schedules 60% utility coordination 
meeting

2.3.2

Designer/UC
• Reviews Planning Report
• Conducts additional SUE 

investigation to a quality level 
required for the project’s Design 
Phase

• Updates base plan from 
information from SUE 
investigation

• Sends notification to utility 
agencies with the scope of work 
and tentative construction 
schedules

• Provides project limits , CAD base 
plans from the final planning 
report, with known utility facilities 
plotted, to utility agencies.

• Requests mark up plans to 
confirm location of utility facilities 
from utility agencies

• Completes 30% detail design 
• Identifies any potential utility 

conflicts and creates utility 
conflict matrix.

• Forwards 30% detail design plans 
and utility conflict matrix to utility 
agencies

• Schedules 30% Utility 
Coordination Meeting.

2.1

Designer/UC
• Selects UC (if required)
• Conducts a Subsurface Utility 

Engineering (SUE) investigation to 
a quality level required for the 
project’s Planning Phase (for 
subsurface utility data collection 
guideline refer to American 
Society of Civil Engineers Standard 
38-02)

• Sends notification to utility 
companies 

• Explains the scope of the 
functional planning study

• Requests confirmation of utility 
facilities along each alignment 
alternative

• Identifies critical/vital utility 
infrastructure

• Provides base plans
• Requests high level cost estimates 

and schedule of utility relocation 
of critical/vital infrastructure

1.2



TAC Guideline

Presents a High Level Process for Utility 
Coordination on Infrastructure Projects

Being adopted by Agencies as a basis for 
their specific UC Guidelines

Currently being updated to outline the 
process for UC on PPP projects.



ASCE 38-02

Subsurface Utility Engineering
A specialty practice of civil engineering that 
investigates and depicts existing underground 
utilities through the collection and analysis of 
records, visual, geophysical, and/or exposure 
methods and assigns achieved Utility Quality Levels 
to Utility Segments based upon the integration of all 
the analyzed data with professional judgment at a 
defined point in time.  SUE has evolved as a subset 
of Utility Engineering.



ASCE 38-02

Quality Level D Quality Level C Quality Level B Quality Level A



ASCE 38  Updates

• Definition of SUE
• Quality Level C
• Quality Level B

– Designating Precision
– Measuring, Documenting and Depicting 

Depths
• Quality Level A
• Measuring, Documenting and Depicting Vaults
• Inclusion of a Utility Report



Utilize Technology

Leverage Existing Proven Technologies

Take Advantage of New Technologies
• Multi-Channel GPR
• 3D Utility Models
• LIDAR



Multi-Channel GPR

STREAM EM STREAM C



Multi-Channel GPR

STREAM Units
• Multi-Channel ground penetrating radar
• 40 separate channels
• double polarized (VV and HH) antennas
• dual 200 and 600 MHz antennas
• Data is spatially tied to survey coordinates 



Multi-Channel GPR

From 
Detection 
to Mapping



Multi-Channel GPR



Multi-Channel GPR



Multi-Channel GPR



3D Utility Models



3D Utility Models



LIDAR



Sample Project - HaLRT



Sample Project - HaLRT

• ~13 kms
• Centre Alignment
• 17 At Grade Stops
• 1 Grade separation
• 1 Operations Maintenance 
and Storage Facility (OMSF)

• 3 Bridges over controlled 
access highways



Sample Project - HaLRT

• Followed TAC Guideline
• Completed a SUE Investigation following ASCE 

38-02 
• PSOS written to include use of CSA S250 for  

As-builts and Enabling Works
• STREAM EM / C Utilized
• 3D Model of Utilities Created
• LIDAR attempted



Sample Project - HaLRT



Sample Project - HaLRT



Sample Project - HaLRT



Sample Project - HaLRT

• Integrating LIDAR data with 3D Utility Model
• Challenges of tying LIDAR to project Survey Control.



Time to Take Action!

• Raise the Profile and Importance 
on Utility Engineering
• UESI

• Follow Industry Best Practices
• TAC Guideline 
• ASCE 38-02

• Utilize Technology
• Multi-Channel GPR
• 3D Modeling
• LIDAR



THANK-YOU!

Lawrence Arcand, P.Eng.
President, T2 Utility Engineers
Lawrence.Arcand@T2ue.com

Jamie Bradburn
Canadian Operations Manager, T2 Utility Engineers
Jamie.Bradburn@T2ue.com
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