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Mark Cavanaugh

Mark Cavanaugh

Manager, utility Coordination and Design

Professional History

T2 Utility Engineers Inc
April 1, 2012 - present
Sr. Utility Co-ordinator

TSH/TBE subsurface Utility
Engineers JV (ajoint venture with
AECOM)

2007 — April 1, 2012

Utility Coordinator / CAD Technician

TSH
2006-2007
CAD Technician

Planiec.Inc Consulting Engineers
Markham, ON

2000-2006

Project Co-ordinator, Survey Lead

Academic Training

Civil Eng Technologist Program
Seneca College
2004-2005

CartographiC Technologist Dipl
Fleming College
1997-2000

\QTZ utility

engineers

Mr. Cavanaugh has over 18 years of experience in the Utility
industry, and currently assumes the key role as the Manager of the
Utility Coordination and Design group within T2ue. Mark has lead
the Utility Coordination and Design efforts on various types of
projects such as Municipal / Regional Road improvements, Rail
and Light Rail Transit| Subway puilds, and large scale
development projects. He 1 responsible for review of proposed
\nfrastructure improvement projects t0 determine potential utility
related risks, and work to initiate and execute mitigation measures
to reduce that risk to any given project. Mark uses his extensive
packground of Utility Coordination, telecommunications design and
CAD drafting experience 10 support projects.

This diverse packground enables Mark 10 understand all of the
aspects of the utility relocation process, and strives 0 maintain
close working relationships with utilities 1o ensure that every
project is considered @ success by all stakeholders.

Work Experience

Mark has vast experience working in many roles including Senior
Utility Co-ordinator, Subsurface Utility Engineering (SUE) Project
Co-ordinator, Utility Designer, Survey Lead and CAD Technician.

York Region = Bathurst Street Widening (Utility Coordination Pilot
Project — spring 2016 - Present)

Project Manager for 2 Utility Coordination pilot project.
Responsible for assessment of potential utility risk on a contract
that was desianed to an anproximate 80% completion Scone of

TZ utility

engineers
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WE ARE ALL UNIQUE...
THAT IS WHAT MAKES US THE SAME.
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SO WHAT DO UTILITIES WANT?

1. Follow the Process

2. Need to be Understood

3. Need Assistance with Conflict Identification

4. Need Clear Communication

5. Need TIME!



FOLLOW THE PROCESS

BRAD PITT

JONAH HILL PHILIP SEYMOUR HOFFMAN




FOLLOW THE PROCESS

Some Utilities have Coordination Guidelines...
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FOLLOW THE PROCESS
Many ROW Agencies have UC uidelines...




FOLLOW THE PROCESS
Many ROW Agencies have UC Guidelines.
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FOLLOW THE PROCESS
And there is TAC...




FOLLOW THE PROCESS
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ALL UTILITIES ARE DIFFERENT,
THEY JUST NEED TO BE
UNDERSTOOQOD...

The story of an
uncommonly gentle man.

edward
SCISSORHANDS

\ W\ [nnocence is what he knows. Beauty is what she sees.
IS-GENRES.COM
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TO BE UNDERSTOQOD
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TO BE UNDERSTOQOD

Telecoms
Design Standards Abide by:

* Internal Design Standards

« CSA22.3 No. 1 - Overhead Systems

« CSA22.3 No. 7 —Underground Systems
« ROW Authority Standards

* Local Hydro Distribution Standards



TO BE UNDERSTOOD
Local Hydro Distribution

Design Standards Abide by:

* Internal Design Standards

« ESA

« CSA22.3 No. 1 - Overhead Systems

« CSA 22.3 No. 7 — Underground Systems
« ROW Authority Standards



TO BE UNDERSTOOD
Gas Distribution

Design Standards Abide by:

* [Internal Design Standards
* National Energy Board (NEB)
 ROW Authority Standards



TO BE UNDERSTOQOD
Hydro Transmission

Design Standards Abide by:

* [Internal Design Standards
* Electrical Safety Authority (ESA)
 ROW Authority Standards



TO BE UNDERSTOOD
Pipelines / Gas and Oll Transmission

Design Standards Abide by:

¥
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TRANS-NORTHERN PIPELINES INC.

Excavation PIPELINE CROSSING GUIDELINES
‘ and ¢
Construction
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www.neb-one.ge.ca

1-800-899-1265




CONFLICT IDENTIFICATION ASSISTANCE
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CONFLICT IDENTIFICATION ASSISTANCE

Consultant knows Civil / Highway
Design

Jtility Coordinator has knowledge of
Jtility standards, requirements,
processes, and construction Is needed
to get you on the right road

Utilities have to be included in all final
assessments!



CONFLICT IDENTIFICATION ASSISTANCE

UTILITY CONFLICT IDENTIFICATION

Contract Design /
Construction
25%

Clear Communication
25%

Utility Design /
Construction
25%

Governing Standards
25%



CONFLICT IDENTIFICATION ASSISTANCE

The Utility Coordinator must understand:

* The Project Scope

 Utilities Present

 Utilities Future

 Utility Outage Restrictions
 Utility Standards

* Working / Safety Standards

« Order of Relocations — Predecessors?



CONFLICT IDENTIFICATION ASSISTANCE

Telecoms

Lowest on the pole — got clearance?




CONFLICT IDENTIFICATION ASSISTANCE

ocal Hydro Distribution
0 underground — Real estate needed!
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GER ZONE UNKNOWN VOLTAGE
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PROHIBITED AREAS

O RN 5m
: 0-40,000 Voits 7m

/
72.000 Volts,

240,000 Voits

00,000 Voits

As outlined in Aberta Occupational Health ar

nd Safety Code (Part 17 Overhead Power Lines)




CONFLICT IDENTIFICATION ASSISTANCE

Gas Distribution

Don’t settle...

240

250

220

TEMP. EASE.

EX. R.O.W.

14+

Total Settlement (mm)

150 160 170

50 Conlin Rd. W.
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extend beyond
the 90 bend in
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CONFLICT IDENTIFICATION ASSISTANCE

Gas Distribution

They do have a cheat sheet!

Third Party Requirements
In the Vicinity of Natural
Gas Facilities

Enbridge Gas Distribution




CONFLICT IDENTIFICATION ASSISTANCE

Hydro Transmission

If relocation Is required — time is needed!

™, e

LEGEN

_ PROPOSED HYDRO ONE TOWER BASE
~

T 15m RADIUS FROM TOWER BASE
10m RADIUS FEOM TOWER. BASE

PROPOSED C/L OF TWINNED
HYDRO ONE TOWER LINE

Hydro One Transmission Lines Minimum Vertical Clearance

The vertical clearances from high voltage transmission lines over or alongside land likely
to be travelled by road vehicles including highways, streets, alleys. lanes, driveways and

other road must meet the following Hydro One requirements:

Line Voltage (kV) Required Vertical Clearance (m)
115 0.7
230 7.3
500 16.6

OHSA Safe Working Clearance

There is/are high voltage Transmission Line(s) in the vicinity of this proposal. The

highest voltage(s) is/are indicated above. According to the Occupational Health & Safety

Act (OHSA), section 188, the safe working clearance requirements are as follows:

Line Voltage (kV)

Required Vertical Clearance (m)

115 3.0
230 4.5
500 0.0




CONFLIC
T IDENTIFICATION ASSIS
TAN

H
ydro Transmission

The
y too have cheat sheets!
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CONFLICT IDENTIFICATION ASSISTANCE

Pipelines / Gas Transmission
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If relocations are required, you'll need time...
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CONFLICT IDENTIFICATION ASSISTANCE

Pipelines / Gas Transmission
Guess what, they too have cheat sheets!
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CLEAR COMMUNICATION
COMMUNICATION INCLUDES:

* Written (emails, letters)
 Composite Utility Plans
* Cross Sections / Profiles
* Conflict summaries (CUP’s, Matrices)
 Meetings

« Clear agenda and outcomes
 Meeting Minutes



CLEAR COMMUNICATION
Initial Consultation / Records Request:

 Reach everyone!

 Ensure Project scope Is clear

 Ensure Project area Is clear

 Request existing, proposed and
abandoned records where available

* Ensure that intent is relayed



CLEAR COMMUNICATION

LETTER (2)
Preliminary Design Report Initiation
October 26, 2017
To Whom i May Concern:

Re: MTO Contract No: 2016-E-0029-002

Location: Queen Elizabeth Way (QEW) and Glendale Avenue, Niagara-on-the-Lake, ON

Regarding: Interchange improvements and bridge replacement at QEW/Glendale Avenue
The Ministry of Transportation intends to rebuild the QEW / Glendale Avenue interchange. This work
includes replacing the existing overpass, operational improvements at the adjacent Glendale Avenue

intersections with York Road and Taylor Road, and realigning or reconfiguring the interchange ramps.

The limits of investigation:
Limits as shown in Figure 1 (Highlighted in yellow) include:

¢ Queen Elizabeth Way
o From 1.7km west of to 1.0km east of the Glendale Avenjue overpass.

¢ Glendale Avenue

o From Taylor Road to York Road

Figure 1: Limit of Investigations

T2ue is providing Utility Coordination services for AECOM, who will be completing the Preliminary Design
Report for the MTO on this contract. T2ue’s role will include the following tasks:
- Complate a Subsurface Utility Engineering (SUE) investigation to Quality Level B accuracy
- Coordinate with local utilities to provide awareness of the project
- ldentify UHility Impacts
- Coordinate with ufilities to determine preliminary solutions to conflicting utility alignments,
including scope, schedule and costing to perform any required relocations.

To aid us in our task, we are asking that all utilities provide us with the following information:
1. Record drawings illustrating the location, status and size of your existing infrastructure;
2. Indication of any proposed infrastructure expansion or upgrades plannad within the project area
that should be considerad within this project scope;
3. Awareness of other utilities either adjacent to or in joint build with your infrastructure;
4. Key personnel that will be assigned to this project.

TZ2ue will be utilizing the record information provided to create a utility base for conflict analysis with the
resurfacing aspect of the project. At the proposed culvert replacement locations, T2ue will perform a
Subsurface IMility Investigation to Quality Level B (QL-B) accuracy to define utility alignments within the
project area. Test holes may be completed at key locations if necessary to aid in definition of conflicting
utility locations. The information gathered through the records research, SUE investigation, and
communication with all utilities will be reviewed with all stakeholders to determine appropriate action
plans for each utility impact.

Upon completion of the QL-B investigation and Preliminary Conflict Analysis, we will provide a summary
to all potentially impacted utilities. We will be reaching out to the key personnel identified in your response
to arrange a meeting as required.

Sincerely,
T2 Utility Engineers Inc.

,/r/ /
'-//.;////’L (

Mark Cavanaugh
Senior Utility Coordinator
markcavanaugh@t2ue.com




CLEAR COMMUNICATION

Initial Detalled Consultation - CUP’s

Show what is needed — no more, no
less

Clearly Define Existing vs Proposed
(base vs design)

Focus on Utilities (coloured)

SUE Quality Levels

Reference Points (Sta.) for Matrix
Detailed notes not needed



CLEAR COMMUNICATION

Consider...

« CAD vs DGN?

 References — set it up, explain!
 CAD versions (3D, Vintages)

« PDF



CLEAR INFORMATION

REGIONAL MUNICIPALITY OF HALTON
TOWN OF HALTON HILLS

COMPOSITE UTILTY PLANR
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CLEAR COMMUNICATION

Cross Sections / Profiles

! 1
\ LEX 4508 STM

“PROP 600¢ STM




CLEAR COMMUNICATION
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Prop. P55099 I
45°CL2 |

16-300A (|
16-461 @3.5m L U
16-450 |
16-450-Neut |
25-300

Rm. P24397 |

Ane sy

HIGHWAY 48

Rel. P22674 (See note)
45'CL2

16-300

25-300

Note: Relocate P22674
and change nomenclature
to P55100.




CLEAR COMMUNICATION

Detalled Consultation - Conflict Matrix

« Cater the Matrix to the Contract

« Allow sorting by Utility

« Track ALL Utility items within the
project limits

* This is your conflict review log book —
set it up that way!

* Track assessment updates!

» Utilities have to be included in all final
assessments!



CLEAR COMMUNICATION

T2ue Project # 61000665

City of Peterborough - Jackson Creek flood diversion, Bethune and Townsend

@TZ utility

conflict resolved
Updated July 25, 2013 Streetscape Conflict
Foad! Sewer Conflict
= Ezisting | =~ Proposed Relocatio
Con # y Information Location Grade Location Aszsessment of Effects Coipleted n Riescive Action on
= Teszt Hole =
[Station] | Change [m]) Required
BelllAtrialAllstre amiFOCICogeco
Existing Brell conduit will require suppart over proposed 4500:1750 Storm sewer concrete bow culvert, test pit required to dekermine depth
. Eethune St - of Bell conduit and level of conflict, Bell vo confirm size and number of conduits and cables,
i Eeell Conduit 1130 - N ) " i . . Bl No Yes
crossing EwW UPDATE: Test hale Bl canfirms Bell will maintain 0.19m clearance from kop of propased bok culvert. Suppart in place during
construction.
. . Eethune St - - . . . . " . I
2 Aitria [aerial] 1+145 - crossing EW Existing Atria crossing over proposed culvert aerially - no conflict. PO poles not inconflict with proposed work.s. No Tes
Bethune St - East| Existing Bell Ped might require protection or relocation due to close progimity to proposed sewer encavation - 0.7m from edge of sewer,
3 Eell FED 1.264 - N 4 . : Yes No Bell
Side UPDATE: By culvert design altered; ped iz now 0.42m from proposed bow culvert. Bell o mowe back to property line.
Existing Bell conduit & structure will require support over proposed 450051750 Storm sewer concrete bow culvert and S00mm anitary
Biethune 5t - Seuer, best pits required o determine depth of Bell sonduit and level of canflict, Bell ta confirm size and number of conduits and cables.
. . UPDATE: Test holes indicate bottom of Bell structure is 0.02m abowe proposed bog culvert. Contractor to breakout and raise by 0.2m
4 Etell Conduit 1413 - crozzing EW at . . . _ - N N N o a B2, B4 No No Bell
Sherbrooke St during construction and reinstate following construction. Bell ko provide design for breakout for inclusion into City of Peterborough
" | contract. Break out must be done by pre-approved Bell contractar. UPDATE-MaydJune 2013 - T2 prepared conduit breakoutiraize plans
and provided to Bell. T2 has followed up with Bell for number and size of conduitsicables for inclugion inbo construction contract sped.
Ezisting Bell structure will require support ower proposed 450021750 Storm sewer concrete bok culvert and 300mm sanitary sewer, test
Erethuns St - pits required bo determine depth of Bell conduit and level of conflict, Bell to confirm size and number of conduits and cables.
. N UPDATE: Test holes indizate bottom of Bell structure is 0.02m above propozed box culvert. Contractor to breakout and raise by 0.2m
5 Bell Conduit 1.420 . crozsing E'W at : 1oles i r - BoME Prop - Oniraston to b 4 BS. B& No No Bell
Sherbrooke St during construction; reinstate following construction. Bell ko provide design for breakout for inclusion inta City of Peterborough
" | contract. Breakout must be done by pre-appraved Bell contractar. UPDATE-MayfJune 2009 - T2 prepared conduit breakoutfraise plans
and provided to Bell. T2 has followed up with Bell for number and size of conduitsicables for inclusion inbo construction contract spe.
Ezisting Bell conduit in same alignment as proposed tree plantings, confirm depth of conduit to determine if conflict present with
p 142010 Eethune St - 8 q
[ Eeell Conduit B0 - izzt zide propozed plantings. B7 Fending (Mo Bell
UPDATE: Test hole BT confirms Bell conduit and cable at 0.76m below es. Grade. Bell to adwise if root protection is required.
" " Etethune St - - . . " " " . -
T Alria [aerial] 1545 - ciossing ' Existing Atria crossing over proposed culvert aerially - no conflict. PO poles not inconflict with proposed work.s. No Tes
— |
Stationing : 19+380 to 13+900 Humber College to Alexdon Rd
UPDATED:05H6/2016
EXISTING CONFLICT IDENTIFICATION RELOCATION CONCEPT PROTECTION MISCELLANEQUS QUANTITY
) Conflict To Suppond
N umiLITy STA. | STA. S Material | Conflict |DCMZonel o o Be May | b orect | Permanent TestHoles | Enabling | Twpeof | Number | Length | Comments
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CLEAR COMMUNICATION

Meeting Agendas — Outcome Needed

1. Introductions

2. Project Update:

a) Scope
b} Schedule
3. Utility Conflict Review Per Utility
a) Review “Unknown” Utility alignments, determine ownership
b) Agree on proposed Test Hole locations
4 Utility Designs
a) Field investigation requirements
b) Designers
c) Design Schedule
5. Utility Scope to be included into Contract Scope
a) Utility Support / Protection
b) Other?
6. Open Floor




CLEAR COMMUNICATION

Meeting Minutes

* Must clearly
record key
discussions

« Must identify next

steps

« |dentify and follow

up on actions

Date of Meeting: October 16, 2019 Start Time: 9:30am Project# 61000948

2015-E-0033 — QEW Widening from West of Mississauga Road to west of
Project Name: Hurontario Street

Location:  Conference Call
Regarding:  MTO QEW/ Credit River - TNPI and Alegtra Relocations

Mark Cavanaugh (T2ue), Tyier Horton, (Stantec), Wahid Wahiduzzaman,
(TNP1), Miao Zhou, Wayne Bell, Khalid Khan, Qazi N@Qyﬂga (MTO), Srdian
ic. (MH)

Attendees:

All Attendees, Rooly. S;}ggjgggpgﬂ,g, Guy Shulhan, Ivan Mykula (Stantec), Rob

Mazzotta (MTOj, Mangdeep Saini (TNPI), Maxwsl) Watters (Alecira), Rick
Distribution: ~ Hassall (MH})

Minutes Prepareq By:  Mark Cavanaugh

FLEASE NOTE: I¥ this repart does not agres with your records of the meeting, or if there are any omissions, please advize,
otherwise we will assume the contents to pe correct.

PURPOSE oF MEETING

Mesting Comments / Discussion:

TNt
1.

MTO encroachment agreemant still not received by TNPI, permit js

becoming critical asRBS is anticipated to mabilize to site on November §.

MTO confirmed that application has been made. Khalid K. Wayne B. to

follow up with Rop Mazzotta and Brett Kish on statys.

2. Miao Z. noted that a cheque myst also be issyed by MTO to TNP for
gasement fees - Qazjto follow up with Rob Mazzotta for status.

3. TNR) construction scheduyle delivered to MTQ on October 3 2019. RBS
mobilization scheduled for November § 2018, with

demoabilization com, pleted August

Wayne B. / Khalig
K.

Khalid K.




WE NEED TIME

STEVEN SPIELBERG svwsens KEANU REEVES DENNIS HOPPER SANDEAR BULLOCK
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Ho was nover in time
for s chasses ..

Ho wasat in time
for his dnner. .

Then one day. ...
he wasnt in his
time at all

Inthe Year of arkm

the rulers of this planet._,
devised the ultimate plan
They would reshape the
Eutur@'by changing the Past. §

| The plan required something ¢
that felt no pity. No pain. \
No fear.
Something unstoppable. They el
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WE NEED TIME

Typical Contract Schedule...

The Consultant is expected to meet the following milestones:

Event — Milestones Date

30% Design Completion May 2020

60% Design Completion August 2020
90% Design Completion December 2020
100% Design Completion Including Tender | July 2021
Tender Issued July 2021
Construction Commence Work Order October 2021
Construction Completion October 2025
Warranty Period Expiry October 2027

The Consultant shall recommend construction phasing necessary to meet
the Project's schedule requirements.



WE NEED TIME
So Let's Break This Down...

60% - 90% Design Phase (4 months
allotted)

The Consultant is expected to meet the following milestones:

Event — Milestones Date

30% Design Completion May 2020

60% Design Completion August 2020
90% Design Completion December 2020
100% Design Completion Including Tender | July 2021
Tender Issued July 2021
Construction Commence Work Order October 2021
Construction Completion October 2025
Warranty Period Expiry October 2027

The Consultant shall recommend construction phasing necessary

the Project's schedule requirements.

60% design project owner comments
are returned, Highway design is
adjusted

Utility Coordination meeting — 60%
conflict review

Additional test holes are selected (1-2
months to complete depending on
complexity)

Grading is refined

Drainage design is refined

Utility Conflict assessment updated
based on test hole results

Utilities typically start designing
following the 60% Utility Coordination
meeting




WE NEED TIME
So Let's Break This Down...

The Consultant is expected to meet the following milestones: . .
Add a second utility relocation

Event — Milestones Date . .

30% Design Completion May 2020 and this 14 month schedule will

B80% Design Completion August 2020 . .

90% Design Completion December 2020 q u ICkly become unattaina ble

100% Design Completion Including Tender | July 2021

Tender Issued July 2021

Construction Commence Work Order October 2021 |

Construction Completion October 2025

Warranty Period Expiry October 2QT/

Following 60% - Utility Designs initiate ‘11 =

* Enbridge Gas
e 2-4mon

* internal

e Consulta

* If changes
months)

* Followingd
Municipal,

e Cost estimate
 |ssued to cons

avg)




WE NEED TIME
Are there Predecessors?
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TOTAL =2 Years




FINAL THOUGHTS

Determine and follow the Processes
Seek out Utility Manuals / Guidelines
Involve the experts, no one knows
everything

Experience minimizes risk of delay

Communication
« Know what you need - express it
« Know what they need — provide it

ldentify Schedule Issues Early and
Often



FINAL THOUGHTS

Bumps will occur — persevere, you will get there!

Thank you!



