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Safety Moment


… Damage prevention is a shared responsibility 
Engineering and SUE the first steps of Damage Prevention….


. 



http://www.t2ue.com/

http://www.t2ue.com/





Kahoot.it


• Start with a short survey


• Smart phones IPads … www.kahoot.it


• Enter the Game pin


• Enter your Nickname


• Start



http://www.kahoot.it/





Are Utilities one of the major  risks to your 
budget / schedule / success on your projects?


Project Challenges LRT- Pipelines







How does T2ue help 
Manage Utility Risk?


• Accurate, reliable Utility Dwgs – ASCE 38-02.


• Knowledgeable Utility Coordination.


• Experienced Utility Design.


• Reliable records of Utilities – CSA S250.







An example of NOT taking utilities 
seriously.


A Transit Project EA stated:


SUE was not completed within the EA process… 
An experienced Utility Coordinator was not used 
on the project…


Minor Utility Relocations will be required, 
total Project Budget $14M.







Utility Issues to be resolved.


• Water
• Sewer
• Telecom
• Gas
• OH
• THES







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


Early SUE and UC would have brought forecasted budgets 
closer to reality…


A costly Utility Mistake







Underground Uncertainties


> Utilities


– Known


– Unknown


– Thrust Blocks, Tie-backs, Sheeting 


Piles, Etc.







What Happens with Projects that 
Have Uncertainties?


• Nothing, If You’re Lucky


• Most Likely to Some Degree…


– Project Delays


– Cost Overruns


– Change Orders


– Accidental Environmental Releases


– Higher Bids for Construction


– Damages to Property


– Injury or worse to people


– Bad Press







Agenda


• Intro to Challenges 


• Industry Updates


• Utility Engineering – building the 
pyramid of success.


– Subsurface Utility Engineering
– Utility Coordination
– Utility Design







Industry Updates


• SUE / UC being procured on projects in Ontario, Alberta, 
BC, Manitoba, Saskatchewan, Quebec


• ASCE 38-02 being updated


• CSA S250 Mapping Guideline Published


• CATT in process of redoing U of T Study 


• Ontario Regional Common Ground Alliance


• TAC – Public Utilities Management Committee


• OPWA – Utilities Working Group







T2ue Key Services –
Utility Engineering


Subsurface Utility Engineering
(Mapping, CCTV, EM, GPR, Geophysics)


Utility
Coordination


Utility
Design







SUE – Subsurface Utility Engineering


Subsurface Utility Engineering
(Mapping, CCTV, EM, GPR, Geophysics)


Utility
Coordination


Utility
Design







Standards- ASCE 38-02







SUE Quality Levels


A,  B,   C,   D


Most Accurate Least Accurate







Basic SUE Process


Determine the project scope and which areas will be impacted


Contact Utilities to Gather Records Data for entire project area (QL-D)


Survey area to pick-up surface features -typically part of topo survey (QL-C)


Determine which areas are sensitive to the presence of existing Utilities


Designate true horizontal location of Utilities in sensitive areas. (QL-B)


Identify where potential conflicts are – build a conflict matrix


Install test holes to determine horizontal and vertical location of utilities at key 
conflict areas. (QL-A)


Investigate manholes to get chamber sizes and inverts.
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SUE Investigation – QLD vs QLB







SUE and Risk Management
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ROI - $3.41 (UofT Study)







Field Methods







Electromagnetic Methods


Principle
• Alternating current through a conductor induces a 


magnetic field


Methods
• Direct connect
• Inductive coupling
• Induction


38.0 38.045.5







Electromagnetic - Sonde


Principle
• Transmitter is transported through open conduit for 


detection on the surface


Methods
• Fiberglass reel
• Tethered float
• Diver







CCTV/Zoom Camera Investigations







LASER Scanning







MH Inspection – BLK360







Ground Penetrating Radar 


GPR detects metallic and non-metallic, natural and man-made 
underground features, including utilities, storage tanks, rebar, 
sinkholes, voids, water table, buried artifacts, grave sites and 
more.


T2 utilizes:
• Noggin, IDS, and Mala ground penetrating radar (GPR) 


equipment







Multi-Channel GPR







Multi-Channel GPR







Multi-Channel GPR







Vacuum Excavation


Air Vac Hydro-Vac







SUE Deliverables







SUE Drawing With MCGPR eveluation







Test Hole Data Sheet







3D Deliverables







3D Deliverables



HuLRT 3D - Section 16 and 17 (2).avi

HuLRT 3D - Section 16 and 17 (2).avi





Why use SUE?


• SUE provides designers, engineers and utility 
coordinators  with valuable information during 
design stage, utilizing recognized Standards and 
Best Practices.


• Clearly define conflicts and relocations.
• Reduce re-design costs.
• Reduces project costs. 
• Reduce project delays.
• Improves project safety.


• SUE reduces clients overall RISK.







Utility Coordination


Utility
Coordination


Subsurface Utility Engineering
(Mapping, CCTV, EM, GPR, Geophysics)


Utility
Design







Utility Coordination


• Utility coordination is a fundamental aspect of 
all capital projects


• Utility Coordinators manage one of the highest 
risk elements on projects


• Experience is key!


T2ue UC’s have engineering  design


and construction experience. 







UC Best Practices


TAC -Transportation Association of Canada’s -
Canadian Guideline for Utility Relocation 
Coordination.







UC Tools - Utility Conflict Matrix


T2ue has pioneered the use of a 
detailed utility conflict matrix to track 
Utility issues on projects. 







UC Minimizing Conflicts


Shift LRT alignment to reduce Gas conflict 







Utility Design


Subsurface Utility Engineering
(Mapping, CCTV, EM, GPR, Geophysics)


Utility
Coordination


Utility
Design







Utility Design


T2ue Provides Relocation Design for


• Telecom
• Hydro
• Gas


Primary Goal is minimizing the impact on budget 
and schedule of the project.







Change Design – push back


Sub-drain move saves Bell $850,000.00. 







Support in Place







T2ue Key Services –
Utility Engineering


Subsurface Utility Engineering
(Mapping, CCTV, EM, GPR, Geophysics)


Utility
Coordination


Utility
Design







Case Studies







Example #1 – SUE Info


Gas


Duct 
Structure


• .







Example #1 – Implications


• Alignment 
needs to be 
adjusted to 
avoid the two 
pre-existing 
utilities. 


• New alignment 
reflecting SUE 
identified info 


Duct 
Structure


Gas







Current LRT 
• Below is some information regarding how we dealt with the NPS 30 XHP 


gas main running down the middle of XXXX Avenue West for the Metrolinx
XXX -LRT project.


• Based on records provided by XXXXX it was determined that 
approximately 3250 m was in conflict with the proposed LRT.


• Next step was to designate (QL B) the total length identified in conflict.
• A test hole plan was developed and test holes were completed at 40m 


intervals (158 test holes).
• From the QL A information the designated QL B line was corrected to 


reflect the true horizontal location.
• A second test hole plan (40 test holes)was developed to provide 


additional information in order to narrow down those areas where 
relocation was required. 


• Conclusion:
• The estimated 3250 m of relocation was reduced to 2300m (∆ = 950m) an 


estimated savings of approximately $28.5M
• The relocation project is currently underway and it consists of 4 relocation 


sections to be completed by 2018.







Thank You!






