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Why a New Guideline for P3 Utility Coordination
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Agenda

How to approach to Utility Risk Mitigation on P3 Projects
- Effective use of SUE

- Effective Utility Coordination - Design, Bid, Build & P3 Projects
- Utility Design
Hurontario LRT Application

Q&A
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An Effective approach to Utility Risk Mitigation for P3 Projects

Utility
Design

Utility
Coordination

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

- Effective use of SUE
- Effective Utility Coordination
- Utility Design
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SUE — Subsurface Utility Engineering

[/ coiion \

Subsurface Utility Engineering
(Mapping, CCTV, EM, GPR, Geophysics)
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Standards — ASCE 38-02

ASCE
STANDARD
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SUE Quality Levels
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Standards — ASCE 38-02

31 'Will project involve any excavation or will
there be impact on existing wtilities?

How do | decide what Quality
Level to use?

Q2 Are there any discrepancies between what
iz shown an the Uiility Becords and what was
found in the fisld?

O3: If utilities are not enactly inthe location as
shawninthe records will there be an adverse
affect on the project?

34 Do you suspect that there are mare utilities
in the areathan are shown on the drawing.

05 Do vou suspect that there may be buried
structures [tanks, foundations) not shown on
drawings.

Communicate with your SUE
Consulting Engineer!

OE: Arethere any utlities that could have a
major impact on the project and thus knowing
the exact position is critical ?

CIT: Are you crassing any wtilities that there
depth iz animportant aspectin the project?

0J8: Are there any proposed grade chances that
could be require utilities to be mowved or affect
sufficient depth of burial for utilities?

33: Iz there a pozsibility that utilities could be
shalloweridesper than anticipated that could be
alactor for excavation.
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Standards — ASCE 38-02

Q1: WiIll project involve any excavation or will
there be impact on existing utilities?
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Standards — ASCE 38-02

Q2: Are there any discrepancies between what
is shown on the Utility Records and what was
found in the field?

Q3: If utilities are not exactly in the location as
shown in the records will there be an adverse
affect on the project?

Q4: Do you suspect that there are more utilities
in the area than are shown on the drawing.

Q5: Do you suspect that there may be buried
structures (tanks, foundations) not shown on
drawings.
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Standards — ASCE 38-02

Q6: Are there any utilities that could have a
major impact on the project and thus knowing
the exact position is critical?

Q7: Are you crossing any utilities that there
depth is an important aspect in the project?

Q8: Are there any proposed grade chances that
could be require utilities to be moved or affect
sufficient depth of burial for utilities?

Q9: Is there a possibility that utilities could be
shallower/deeper than anticipated that could be a
factor for excavation.
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Standards — ASCE 38-02
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31 'Will project involve any excavation or will
there be impact on existing wtilities?

G!Z Are h any dizcrepan between what
z show h Lhtility Rec d and what
F nd in h figld?

QS IF watiliti e not exactly in the loc
o min h ards || there be d werse
fF he plo|ect.

C!q- D y uzpect tha tth & are mare ul tlt
nthe han are shown an the dra

E!S D y uspect that h emayb b d
ShLCL [ nks, Foundations) not shown on
drawinqs.
Q6 Are there any utilitie h ould hav
major impact on the p | d h s kno

I

the exact position

CIT: Are you crassing any wtilities that there

depth iz animportant aspectin the project?

0a: Are there any proposed grade chances that

c:ould be require wtili t'es tabe mo-.-ed or affect

suffic d ph fb ial for wtilitie:

G!EI I th apos bltyth b tlt ouldbe
shallow .'dpth tptdtht uld be
alactor far wation,

Additional Questions to ask

What is the overall dollar value of
project? - Balancing cost for investigation
vs. overall cost of project.

What is the overall importance of
project? - How will running into utility
problems which increase costs, and
delay project completion be perceived.

What is the potential safety risks
iInvolved with the project? - What type of
utilities are present?
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SUE Investigation — QLD vs QLB
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QLB — Using the required equipment to obtain the horizontal alignment

> Electromagnetic Methods
— Cable Locate Equipment
— Sonde
— CCTV Camera with sonde

— Ground Penetrating Radar
- Additional Methods:
« Acoustic
 Lidar
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MH Inspection — BLK360
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MH Inspection — BLK360

17

.
’

LRQCAL ki @aaaap)

€ Mocalicex Mocabpee 103
S IR fewios New femean Cwan

LafSioan 20t i@

el ¢ ¢4 %

e ek Laotgs Wy
ELL A S>AENA 2@

EBAL hLo # 3 i
=L E 1 B YER
FUes gas ks b

LA

A7 wennn
B
1z o Ia

o R, ST . B

§

T 2 uiilit

engineers



Multi-Channel GPR

Adjustable handle

Electronic ride height _
always gives you

adjustment of the antanne

Pivoting wheel
working in
yvehicle towed
version

Motorized front wheel
for assistad surveys
(evailable in the advenced
configuration)

Dedicated GPS
Pole mounting kit

Dense antenna array No exposed cables
for ecourate GD mepping provices protection egeinst
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Results - MCGPR
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SUE Deliverables

Trande Exgonchon Department (TED)

Eglinton — Scarborough Crosstown LRT:

Kevle Station
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SUE Deliverables
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Why use SUE?

 SUE will provide the designers, engineers and utility coordinators with
valuable information during the design stage, utilizing recognized
standards and best practices.

e C(Clearly define conflicts and relocations
e Reduces re-design costs

e Reduces project costs

 Reduces project delays

* |mproves project safety

o SUE reduces Edmonton’s overall RISK
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SUE and Risk Management

Cost of Information
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T2ue’'s Approach to Utility Risk Mitigation

25

- Effective use of SUE
- Effective Utility Coordination — Design, Bid, Build vs P3 Projects
- Utility Design
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Utility Coordination

/£

Utility
Coordination

A

/

\
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TAC Guideline for the Coordination of Utility Relocations - DBB

* TAC Committee

* Representation from Municipalities,
Utilities and Consultants across
the country

27 \
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TAC Guideline for the Coordination of Utility Relocations - DBB

* Project was initiated in spring

* All content developed by the

* Inclusive development &

28

2013

subcommittee

review process

Guideline for the Coordination of
Utility Relocations
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TAC Guideline for the Coordination of Utility Relocations - DBB

* Goal: 2016 publication

29

Goal Accomplished!!!

Guideline for the Coordination of
Utility Relocations
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TAC Guideline for the Coordination of Utility Relocations - DBB

Guideline for the Coordination of
Utility Relocations

30

GUIDELINE FOR THE COORDINATION OF UTILITY RELOCATION FLOW CHART
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Utility Coordination for P3 Projects

* TAC Committee

* Representation from Municipalities,
Utilities and Consultants across
the country

31
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TAC Guideline for the Coordination of Utility Relocations — P3

* Project was initiated in spring
2017

* All content developed by the
subcommittee

* Inclusive development &
review process

32

Guideline for the Coordination of
Utility Relocations
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TAC Guideline for the Coordination of Utility Relocations — P3

* Goal: 2020 publication

33

Guideline for the Coordination of
Utility Relocations
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TAC Guideline for the Coordination of Utility Relocations - DBB

UTILITY RELOCATION GUIDELINE
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TAC Guideline for Utility Coordination — Public, Private, Partnership (P3)

P3 PROJECT UTILITY COORDINATION PROCESS MAP

1o PLANNING PHASE

30 IN MARKET - DESIGN PHASE o PROJECT IMPLEMENTATION PHASE

Project Co.Detail Design

Utility Relocation Design and Construction

0 POST CONSTRUCTION PHASE

roponents Preliminary Design

‘Owners/Utilty Enabling Work Construction

Project Construction

Planning Consultant/UC
»Selects UC (if required) Bl TA/CO 1
~Conducts a Subsrfae Ul st Tw/co e
Engincering (SUE) nvestgation to - ducts addional SUE reporess Owner, & and proponents tley Project co,uc
r,OF " «Compltes SUE Inestigaton to
N Completess i
b : e v factatete rojectsan utiey "

- ) and Project Co./UC projects roject Co./UC
subsurface utiity data collection information Market Design Phase PSOS documents. as well as the CUCP | Project Co. selects UC relocation detail designs « Completes Project Co. owned
kel eter to American ’ 4 : ol Co sees UC et < Advances detol desgn lans to Compltes o
Socey of il EngincersStandard (Frecured) Information rom SUE . i informaton o ulie agencies an Enhanced Detal Desig evl Mol Fre Consruction Meeting

ER lans Ivestgation construcion cwner, roponents and uty « Aduances SUE inistgation thatfacitates the <Obtans acdtonal Rosd Autorty [
s o v o i ety o eitingsower nvert, commencementof uity vermis fappiiabe)

compnes and evahite atermatves agoncles with thescopeof work +Continues Enabing Works design Identie st it ocoions (SUF Telocation deta desgn «Campltes ity elcation prior

«Evlans thescape of the i and consructon QA reauranonts » submits and obains Publi . iCthetenderingofroadcontract

Requests confirmation of utilty
facities along each alignment

alternative
« dentifes criticalvital utiity

«Provides base plans
«Requests high level cost estimates
and schedule of ity relocation

of citcalvital infrastructure

35

«Determines right-of-way
requirement
«Finalizes Planning Report

schedules
«Provides project imits , CAD base
plans from the final planning

wiles o

report, with known utiity facilties

«Requests mark up plans to
confirm location of utilty facilties
from utiity agencies

«Develops Reference Concept
Design (RCD)

« Assesses utlty impacts/confiicts
& evaluates afternatives

« Assesses environmental Impacts

«Develops Conceptual Utity
Coordination Plan (CUCP)

«Verifies ROW property
requirements

«Develops Project Specific Output
‘pecification (°SOS)

«Prepares crossing agreement and

Cost Allocation Responsibi
nt

|

agreemer

E-

¥ Desis

and utilty coordination plan to
utiity agencies

J#chedules reaccurring utiity
coordination meetings

= Ta/co
«Attends all UC meetings
«Provides UC oversight
Tracks and monitors UC Plan

|

—

Utiltes Coordination Committee
(PUCC) approvals (i required)

«Finalizes Utility Coordination Plan

«Conducts final design review

meeting

«Holds utity construction
coordination/scheduling meeting

«Completes Issued For
Construction (IFC) detailed design
Plans

«Continues scheduling reoccurring
utiity coordination meetings

«Issues Purchase Order when
Project Co. owns the utiity isk

*Works with all parties to resolve
utiiy relocation ssues including

“Constructor” issue

o TA/CO
«Attends all UC meetings
«Provides UC oversight
«Tracks and mornitors UC Plan

|

«Notifies UC of completion of
ity relocation
Submits invoices & supporting
documentation
«Forwards CSA 5250 quality “As
Built" drawings after relocation to
Ta/co

«Reviews invoices and compares to
original estimate.

«Prepares payment
recommendation to Road
Authorit

«Resolves cost conficts with Utiity
Agencies

« Reviews and forwards “as-built”
Grawings of utiity faciities to

Road Authority
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TAC Utility Coordination — Design, Bid, Build (DBB) Phases
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TAC Utility Coordination — P3 Phases

37

1.0 PLANNING PHASE

12 Planning Consultant/UC

o Selects UC (if required)

e 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)

o Sends notification to utility
companies

¢ Explains the scope of the
functional planning study

e Requests confirmation of utility

Planning Consultant/UC

¢ Reviews for completeness of
information

¢ Conducts additional investigation
(if required)

o Plots information on Plans

e Assesses utility impacts/conflicts
and evaluate alternatives

o Assesses environmental impacts

o Develops recommended plan

o NDetermines risht-nf-wav

X
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TAC Utility Coordination — Design, Bid, Build Phases

2.0

Preliminary Design

ﬂ Designer/UC

® Reviews Planning Report

® Conducts additional SUE
investigation to a quality level
required for the project’s Design
Phase

e 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

e Completes 30% detail design

e [dentifies any potential utility
conflicts and creates utility
conflict matrix.

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

e Schedules 30% Utility
Coordination Meeting.

DESIGN PHASE

Detail Design

232
Designer/UC

e Updates base plan drawings from
information from utilities agencies

e [dentifies test pit locations (SUE
QL-A) requirements (from utility
requests at the 30% and 60%
Utility Coordination meetings) and
prepares Hydrovac/utility locate

agreements

e Completes 60% detail design and
updates utility conflict matrix

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

e Schedules 60% utility coordination
meeting

M Designer/UC

e Completes 90% detailed design

® Prepares crossing agreement and
Cost Allocation Responsibilities
agreement

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

\ 4

o 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

o Completes 100% detailed design

\S
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TAC Utility Coordination — P3 Phases

RFP Documentation Preparation Phase

Owners/Utility Enabling Work Design

Lot/ TA/CO Lo TA/CO
:i;jviews Planning Report ¢ Receives utility agencies
nducts additional SUE responses

investigation to a quality level e Finalizes Request For Proposals
required for the project’s In (RFP) that contains the RCD and
Market Design Phase PSOS documents

e Updates base plan from e Initiates and/or participates in

39 information from SUE Enabling Works design and

investigation construction

e Sends notification to utility A

A
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TAC Utility Coordination — P3 Phases

40

Proponents Preliminary Design
!

Owners/Utility Enabling Work Construction

L TA/CO

o TA coordinates meeting with
Owner, OE and proponents utility
coordination team to review RCD
and PSOS associated with utilities
as well as the CUCP

o TA coordinates Commercial
Confidential meetings with the
owner, proponents and utility
agencies

e Continues Enabling Works design
and construction

- DESIGN PHASE

A
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TAC Utility Coordination — Design, Bid, Build Phases

3.2
® Works with all parties to resolve

41
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TAC Utility Coordination — P3 Phases

)

H Project Co. Preliminary Design
J

—

[32. Project Co./UC

e Project Co. selects UC

e Updates base plan drawings from
information from utilities agencies

e Advances SUE investigation i.e.
verify all existing sewer inverts,
identifies test pit locations (SUE
QL-A) requirements

» o Completes Preliminary Design

® Advances Utility Coordination Plan

PROJECT IMPLEMENTATION PHASE

Project Co.Detail Design

las] Project Co./UC

e Completes SUE investigation to
facilitate the projects and utility
relocation detail designs

e Advances detail design plans to
an Enhanced Detail Design level
that facilitates the
commencement of utility
relocation detail design

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

Utility Relocation Design and Construction

—

\

39 Project Co./UC

e Completes Project Co. owned
utility relocations

® Holds Pre-Construction Meeting

® Obtains additional Road Authority
Permits (if applicable)

e Completes utility relocation prior
to the tendering of road contract

* Notifies UC of completion of
utility relocation

Project Construction

\S
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TAC Utility Coordination — Design, Bid, Build Phases

43

4.0 POST CONSTRUCTION PHASE

a1 uC

® Reviews invoices and compares to
original estimate

o Prepares payment
recommendation to Road
Authority

o Resolves cost conflicts with Utility
Agencies

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

X
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TAC Utility Coordination — P3 Phases

D POST CONSTRUCTION PHASE
|

\4

44
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Utility Coordination Tools for DBB and P3 Projects - Standards

SCSA $250-11

STANDARDS

ASCE
STANDARD

Mapping of underground utility
infrastructure

‘Committee Member's Copy Oniy. Distribution Prohitited.

45 \GTZ utility

engineers



Ut

ility Coordination Tools for DBB and P3 Projects

Ut

ility Conflict Matrix

B c o E F 5 H I J K [ [ P [ R T u ¥ W % b4 z A AE
RELOCATION CONCEPT
EXISTING CONFLICT IDENTIFICATION (Numbers refer to Relocation PROTECTION MISCELLANEOUS ]
57 c Hetssl
Conflict
E uTILTY sra. | FTA s Miateria | PROPOS | Conflict gcm Confli | To Be R“"'. s;”""“ Permane b . T . ol
E TYPE Location | STA | (Fisizh | Size I (Table| EDTOP |  Type S He ct | Determi [ oo 'F"““ ” I“ _ | Fermanes | Temporar Comments e ol | Buantity | Comments from UC Meeting| “11"
z (Table tseaen( T (size or mm) 21| oF R~ (rapte - |(8ee Hote| (G100 (See (From_| Relocati ® y arl !
= BT v T v v v ¥ - - gy 7| ROM v |otherv| ou~ v v v v v v v
160 93 G Jane 1+345 | 11345 300 STL-HF i il S i i 8,15 ] TEDO i ] LUitiliky crozsing S curb of Finch i ] Pipe
161 94 G Jane 1+355 | 11,356 300 STL-HF i il S i i 8,15 ] TED i ] LUtiliky crozsing S curb of Finch i ] Fipe
162 95 G Jane 1+395 | 11395 300 STL-HF i il S i i 8,15 ] TEDO i ] Ltility crozsing Sw curb of i ] Pipe
| G Jane 405 | Tes0s 200 STLHRE| ¢ il ha v v 815 n TED v [ g:'g‘gﬂfgfs'"g 3 Centre median| H Fipe
164 97 G Jane N+420 | 11420 300 STL-HF i il S i i 8,15 ] TEDO i ] Litiliky crozsing SE curb of Finch i ] Pipe
155 93 G Jane Med23 | 1e423 TEO g;l_-'ll‘: ? I MA, ks ks 815 M TED ks I Utility crossing SE curb of Finch ks ] Fipe
e | 9 GM Jane 500 | 500 750 g:";:, 2 il s s s 815 M TED s M| Utility crossing S curb of Finch ¥ H Fipe
1 100 G Jane MT10 | 1510 TEO g;l_-'ll‘: ? I MA, ks ks 815 M TED ks I Utility crossing S curb of Finch ks ] Fipe
e 01 GM Jane 525 | 525 750 g:";:, 2 il s s s 815 M TED s M| Utility crossing S curb of Finch ¥ H Fipe
153 02 G Jane 11+535 | 11535 TEO S"I_"I; ? I MA, ks ks 815 M TED ks I Utility crossing S curb of Finch ks ] Fipe
mo 104 G Jane 4500 E‘SUU 300 HE S i i EDO i Utiliky erossing S curb of Finel i Pipe
2 105 G Jane 4610 [ 11510 300 [ S id id EDO id Utility crossing 5 curb of Finel i Pipe
173 106 G Jane 585 | 11,625 300 [ S i i EO i Litility crossing S curb of Finc id Pipe.
T4 107 G Jane 4695 [ 11595 300 [ S id id EDO hd Utiliky crossing S curb of Finel i Pipe.
542 B4 BE[SL] Jane +279 [ 11+320 LIRE S i i ED ] [3]1LE tao be relocated b (]
545 | BE[EL) Jane Mezen | Meess UMK H il ha v v a0 n TED n o [y crossing Rl curb, (3] LSta |y H oo
543 be relocated
Litiliky crozssing Morth curb of
|+ |+ *
44 54T BE[5L] Jane 1300 | 11380 LInE LInE ? n MA hy hy 8,14 ] TED ] 4] Finch, [7] L5 tos be relocated hy CiC
Litiliky crozsing south curb of
A48 EE([SL) Jane M322 | 1322 LInE LInE ? 0 [E i i a4 7] TED 7] 4] Finch, HIE to be relocated, LS i 7] cic
545 tobe relocated
Litility crozssing south curb of
|+ |+ *
| 54| BE(SL) Jane a4l | 1341 LN LN ; il s s s a1 M TED M G e e e s M cic
oy | 550 | BE(SL) Jane 3851 | 1350 UNE UNE 2 il 1A, ¥ ¥ a1 N TED N po | Ml erossing South eurts, 1) [ ] oic
LS tobe relocated
Litility crozsing South curb of
|+ |+ *
g 651 BE[5L] Jane 1370 | 11370 LInE LInE ? n MA hy hy 8,14 ] TED ] 4] Finch, [7] L% tos be relogated hy ] CiC
Utility crossing S curb of Finch,
X K 2
- BGE | BE[SL] Jane 11436 | 11,500 LINE, LINE, ? i] e i i ALY ] TED ] ) (51L5 to be reloeated i ] cic
o | 557 | BEISL) Jane 10 | 1hena UMK UMK H il ha v v a0 n TED n G| e e E LS| g H oo
be relocated
&52 Jane +300 +300 1] 1] & W W |=]u] Utility crossing M eurb of Finc i tructure
853 lane +320 [ 11+320 u u 8, i i EDO Utiliky erossing M curb of Finel i tructure
&54 lane 230 [ 11.330 1] 1] 8, i i EDO Utiliky eroszing M curb of Finel id tructure
&5E lane +356 [ 11+356 u u 8, i i EDO Utiliky erossing M curb of Finel i tructure
856 ane 395 | 11.395 L L L 2 hd hd ED Ultiliky within LIS b tructure
57 Jane +395 | 11+395 u u Il 5, i i EO Utility crossing St curb of i tructure
55 Jane 1424 | 11424 u u Il 5 i Y EO Utility crossing SE curb of Finch Y tructure
853 Jane +420 [ 11420 u u L 3 i i EDO Liiliky within UFA, i tructure
260 Jane 420 | 1420 LINE LINE ? i] MA Y Y an ] TED ] ) Utility crossing ME curb of Finch Y ] Structure
@1 | ET-BELL Jane Meaaz | Measz UMK UMK H il ha v v i n TED n po|MHinroad ROW - Bellto ¥ M| Stucture
&6l confirm if MH needs
g62 | 832 | TY-ROG Jang 11+472 | 11472 UNE, UNE, 7 I1 A b b 813 M TED V] I Utility crossing M gurb of Finch b V] Duct
863 833 | TV-ROG Jane 1+467 | 11467 LIRE LIRE i L 123 i i ] TEDO ] o] Liiliky within UFA, i ] Dluct
a64 | axd | TV-ROG Jane TR | 11,867 LT3 L3 B n R, K K EE) W TRM W B Tt rreesing SF ek of Finch | W Pt
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Utility Coordination Tools for P3 Projects

Utility Coordination Plan
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Utility Coordination Tools for P3 Projects

Utility Responsibility Matrix
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Utility Coordination Tools for P3 Projects

Utility Risk Registry
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Utility Coordination Tools for P3 Projects

Utility Baseline Document
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Utility Coordination DBB - P3 Comparison

DBB P3

ASCE & CSA Standards } ASCE & CSA Standards }
Utility Conflict Matrix } Utility Conflict Matrix }
4 Phases } 5 Phases }

Utility Coordination Plan }
Utility Responsibility Matrix }

Utility Risk Registry }
51 Utility Baseline Document GTZ utlllty
::::I \ engineers




Additional P3 Utility Risks

 Utility Agreements (i.e. Templates for ProjectCo, Crossing
Agreements for Pipelines)

 PUCC and Other Permitting Processes
* Obtaining adequate utility information (i.e. design/construction

production rates and schedules, estimates etc.) utilizing
conceptual design
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Applying TAC P3 Utility Coordination Flow Chart Principles

Hurontario LRT
« SUE Investigation

e Utility Conflict Matrix (approximately 1200 Conflicts
identified)

e Composite Utility Drawing (3D Utility Model)
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3D Model Deliverable
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Applying TAC P3 Utility Coordination Flow Chart Principles

Hurontario LRT

55

SUE Investigation

Utility Conflict Matrix (approximately 1200 Conflicts
identified)

Composite Utility Drawing (3D Utility Model)

Utility Coordination Drawing

Utility Responsibility Matrix

Utility Baseline Document (UBD)

PSOS / PA Input

Preparatory Works / RFI’s / X-Sections

RFI’s from Proponents In-Market

Participation / Facilitation of Running Meetings

Utility Coordination, Utility Working Group, PMT /TA, CCM,

™
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Questions
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Thank you

Lawrence.Arcand@T2ue.com

Steve Murphy
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