Ophir.Wainer@T2ue.com
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What can we do to reduce Risks
associated with the proper management
of Utilities as part of a capital project?
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anaging Utility Risks

A Transit Project EA stated:

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

SUE was not completed within the EA process...

An experienced Utility Coordinator was not used
on the project...

\GTZ utility

engineers



Managing Utility Risks

* Water
* Sewer
e Telecom
* Gas

* OH

* THES
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Managing Utility Risks

Original estimate within the EA was ~$14M

Utility impacts increase cost to ~S105M ++
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Key Lessons Learned

Accurate, reliable utility drawings at the
design stage — ASCE 38-02.

Clear Utility Coordination process with
experienced UC’s

Reliable records of Utilities — CSA S250.
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Why do we need it?
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Agenda

* |ntro Existing Tools and UESI

* Intro to the TAC-PUMS Guideline
e Relevant Standards and Practices

e Case Study
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Who is T2 Utility Engineers?

G’TZ utility
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How do we manage Utility Risks

Utility
Design

Utility
Coordination

Subsurface Utility Engineering
(Mapping, CCTV, EM, GPR, Geophysics)
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The Vision Collaboration

UESI VISION

UESI will be the worldwide leader in
generating products and services that promote
and reward excellence in the engineering,
planning, design, construction, operations, and
asset management for utility infrastructure
and engineering surveying.
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Managing Utility Risks on Projects
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Utility Management “Tool Box”

5250-11
e ZCSA
s il oot STANDARDS
Guideline for the Coordination of
Utility Relocations Mapping of underground utility
infrastructure
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Project was initiated

—— in Spring 2013.
Guideline for the Coordination of
Utility Relocations All content
developed by the
subcommittee.

Goal for final
publication 2016.
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Objective of the Guideline

The purpose of the guideline is to assist various
ROW owners and Utility agencies to develop or
enhance their utility coordination processes. A
great efficiency can be realized by standardizing
these processes across all areas of the country. For
Utilities with infrastructure in a variety of areas it
gives them a consistent process they can follow
when working with any ROW owner. For ROW
owners it allows them to learn from the best
practices and procedures of different parties and
implement a process that will be readily accepted
and adopted by utility agencies.
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Objective of the Guideline

The Coordination guideline does not constitute
policy, a standard, a specification or a regulation. It is
a best practices guideline developed from a review
of current practices across North America. Each
ROW owner and utility agency is encouraged to
follow it as the basis for their processes and enhance
it with details specific to their area, situation or
other unique criteria.
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Intended Audience

These guidelines have been written for both the public
land road authorities, consultants and the utility
agencies, with a specific focus on projects initiated by
the Road Authority.

Although this guideline is directed towards the Road
Authorities it can be used by other agencies such as
transit, land development and others with applicable
projects. It is specifically designed with the Design — Bid
— Build process in mind. It is acknowledged, that using a
Design-Build, PPP or other procurement process will
introduce uniqgue parameters however the general
fundamental principles will still apply.
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Guideline Format

Traespoctetion Asseciation of Cenado

Guideline for the Coordination of
Utility Relocations
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YORK-6272287-v3-CC_TAC_Guideline_for_the_Coordination_of_Utility_Relocations_.pdf

Guideline Format

Traespactetion Asseciation of Cenedo

NATIONAL UTILITY RELOCATION COORDINATION FLOW CHART

Guideline for the Coordination of
Utility Relocations

Flow Chart
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Planning Stage

PLANNING PHASE

[22] 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

« |dentifies critical/vital utility
infrastructure

* Provides base plans

« Requests high level cost estimates.
and schedule of utility relocation
of critical/vital infrastructure

= Utility Agency
* Reviews base plans
*Provides marked-up plans

[2] 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

A
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lim Design

tailed
sign

ﬂ 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.

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

o Completes 30% detail design

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

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

o Schedules 30% Utility
Coordination Meeting.

2.3.2
Designer/UC

* Updates base plan drawings from
information from utilities agencies

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

A 4

22 Utility Agency

e 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

agreements

e 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

v

e Utility Agency

* Reviews the 60% detail design
plans and provide comments

o |dentifies any additional potential
conflicts.

o Attends 60% utility coordination
meeting

e Starts and finalizes design for
utility relocation

s |dentifies property needs if known

* Provides final estimate and
construction schedule

* Obtains approvals/permits from
road and other authorities.

252 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)

» 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
* Completes 100% detailed design

A4

26 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

§ T 2 utilit
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CONSTRUCTION PHASE

Utility Relocation

Road Construction

v

[22] uc

» Works with all parties to resolve
utility relocation issues
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Guideline Format

10.16 FLOW CHART TASK BOXES
7| 10
104 i -
The following sactizn iis to be read in conjunction with the flow chart fownd iin Ay ndix &. k provides
105 1 B I PPE F
1 E 105 1 m further valuable commentary and desoiption about the tasks at =ach stage of the Utilty Coordination
: i ; 7. Pracess. Each section is aligned with the correspanding numbered box on the flow chart.
2. AC 10.7 o] Te0e| 21 Dasigner
3. FOl 104 aoour o R . . R
- = n are oY r . = Lti ion Guidelfine art:
P ongind The following tasks to be pleted for Box 2.1 of the Utility Rebocation Guideline Flow Chart
4. Og 10s ma i
project|
5. w104 P o]
thy # The Desizgner reviews the Planning Report thoroughly to understand the scope
. 1N 101 m of the praject. defiverable milestones and potential project risks {ie. utility
7. RO 104 relocation defivery).
74 10.13 Th P'm'.iﬂ:t #  Dwring this =arly staze of the Desizn Phase= process, the Road Authaority andfor
10.14 =2 defiven) Designer decide if the services of a SUE consultant to perform a SUE OL-B
72 = investization for the peoject are nesded {Information sttsined by the SUECL-E
1013 155t prage
73 ’ an m investigation will be utifized by the Designer to update the Planning Design base
. 10.14 A N glan}.
1. g & mEn # The Designer determines if SUE QLA investizations are required for the purpos=
75 good d - 3
114 aof completing the 30% Design.
75 Ouality
112 the =xid = The UCis respansible for the implementation of the SUEinvestizatians.
8. LA Additia
113 l: quality = The_ UC contacts all utility ag=ncies with high lewel d2tzils of the scope of the
8l 114 win| and t= praject. such a:
az 115 Rad invahe i Location and fimits of the project
i3 115 _T_':u Ih' _IJ{: ii. Type of work to be constructed {=.=. road widening|
o drawing
a4 117 rald investig iii.  Contactinformation of the project’s UC, Designer and Road Authority
8. Py 113 :“-"_5'" . Hizh level schadule of when construction is to commence and be
31 12. By Sr:mne campleted
a2 121 Th LH;I:;F = [ a5UE consultant is nat attainad for the project the UC will request mark-up
a3 de drawinizs from =ach utility agency |A copy of the project’s Planning Phase bas=
122 an m plan will be sent with this requast]
a4 123 = | # The Designer updates the base plan with the information from these mark-up
35 124 The Th=30 drawings
acy| Propos
28 125 P impacts =  The Designer completes the Design tothe 30% level and forsards this design to
13. D 125 the Road Authority for review and acceptance (See Appendic B — 30% Desizn
Ciritteri
104]| aePEN riteria]
APPEN ; = Dnoe the 30% Desizn is acompted by the Road Authaority, the UL in consultation
0.2 Ui with the Designer, identifes potmntial utility confiicts with the 30% Design and
103 | APPEN uti creat=s @ Potentisl Utility Canflict Matrix |Se= Appendix C — Sample of Utility
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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!
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Role of the Utility Coordinator

Coordinate between Designer and Utilities

Review impact of design on utilities

Analyze conflicts and recommend revisions to design
OR utility relocation, protection

Prepare preferred utility design — factor in
constructability, scheduling, cost

fﬁovide Utilities with preferred design or D&B for
em
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UC Conflict Matrix

The use of a detailed utility conflict matrix to track
Utility issues on projects.

Confict# iy 4| ~Existng Locaton (station) Uty information Assessment of Effects o [t
3% |Rogers E-W on Nash Read (North and south s'd“.gen:aligaezmsi l;l:; gal1l 3;10:; Hydro :"an:l lp;oﬂe:ﬂl:ln UIG structure crossing EDL - potential for Joint bulld with Hydro One 50
36 |BellCanada E-W on Nash Road (North and south s|aesiuna| Cable on Bell Poles ;E;;ﬁ"ﬂf::‘g:: Relocate cables into new UIG Bell (D) or potentalforjoint | -
37 |Hydro One Distribution E-W on Nash Road (North and south sides!nerial Ling - 3phase 407 crossing required. Place new wig structure and transfer cables. 59
39 |Hydro One Distribution N-5 on Solina Road (east side) Agrial Line - 3 phase 407 crossing required. Place new wig structure and transfer cables. 60
40 |BellCanada N-5 on Solina Road (west side) Aerial Cable on Bell poles :ﬂ”;g”:;‘%“ﬁ:“”m Relocate cables into new UIG Bell or potental for jointtrench | - ¢,

Exsting grades not changing - EDL will span across Enbrdge Corridor via Bridge
M [TransMohemPipeline  |E-W across the proposed 407 273.Amm HP Petroleurn Pipeline ;f;ﬁ?;l':;ﬁ;mm?;'mT f::g;:am;“ﬁ*m::mmgﬁuzeignn%pma 61
Hor futur fl ithar si MTO righ THPL al th
43 |Hydro One Distribution N-8 on Rundle Road (West side) Agrial Ling - 3 phase Rundle Road to be re-aligned, relocate to new alignment 62
44 |Bell Canada N-5 on Rundle Road (West side) Buried conduil & cable Rundie Road to be re-aligned, relocate to new alignment 62
45  |Hydro One Distribution E-W on Taunton Road (South side) Agrial Ling - 244KV, 3 phase 407 crossing required. Place new wy structure and transfer cables. 62
45  |Bell Canada E-W on Taunton Road (South side) Aerial Cable on Hydro One Poles  |Cutand cap on north side of the EDL once customars have been removed, 62,63
43  |Enbridge Gas Distribution E-W on Taunton Road (South side) NPS 12 8T XHP E::HEQ\:::&S?:;: ::3le:l?nfsmEifum::f;";oﬂ;:;ﬁ: in;i:Tﬁll 8 62,63
49 |Hydro One Distribution N-5 on Rundle Road (East side) Agrial Ling - 1 phase Rundig Road to be remaoved, remove Senice once customers vacate. 62
50  |Bell Canada N-§ on Rundle Road (West side) Buried conduit & cable Rundle Road to be removed, remove senice once customers vacate. 63

S
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Sample - Finch West LRT

CROGS SECTION
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Sample - TTC Union Station Expansion




Associated Standards

ZCSA $250-11

STANDARDS

ASCE
STANDARD
e e T Mapping of underground utility
infrastructure

Comeittes Memsrs Copy Orey. Distribution Probibited.
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Standards- ASCE 38-02
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SUE Quality Levels

THE LTILTY INFORMATION SHOWW ON THIS DRAWING WAS
COLLECTED IN ACCORDANCE TO ASCE STAMDARD 38-02.
THE INFORMATION IS SHOWN BY QUALITY LEVEL WHICH
INDICATES THE LEVEL OF EFFORT USED TO DETERMINE
THE LOCATION OF THE DATA

Most Accurate Least Accurate

QUALITY LEVEL "D° = INFORMATION DERIVED
FROM EXISTING RECORDS OR VERBAL
RECOLL FCETIONS.

QUALITY LEVEL "C" — INFORMATION OBTAINED ,
BY SURVEYING AND PLOTTING WISIELE ABOVE . P
GROUND UTILITY FEATURES AND BY USING h.l-<
PROFESSIONAL JUDGEMENT IN CORRELATING 71
THIS INFORMATION TO THE QUALITY LEVEL "D" =
INFORMATICON. -

QUALITY LEVEL "B" = INFORMATION OBTAINED
THROUGH THE APPLICATION OF APPROPRIATE
SURFACE GEOPHYSICAL METHODS TO DETERMIME
THE EXISTEMCE AND APPROXIMATE HORFZOWTAL
FOSITION OF THE UTILITIES.

QUALITY LEVEL "A" — PRECISE HORIZONTAL
AND VERTICAL LOCATION OF LUTILITES OETAMNED
BY THE ACTUAL EMPOSURE AMD SUBSEQUENT
MEASUREMENT OF SUBSURFACE UTILITIES.

= - =D oOmB» MOS0
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Quality Levels on Drawings

LEGEND
GAS
GAS SERWCE
Wi WATER
W5 WATER SERWICE
SAN SANITARY SEWER
SAN L AT, SANITARY LATERAL
STM STORM SEWER
STM LAT, STORM LATERAL
BE BURIED ELECTRIC
BURIED ELECTRIC
BE (oL STREET LIGHT
LNK UNKNOWN
FOC FIBRE OPTIC CABLE
TV CABLE TV
BY BURIED
TELECOMMUNICATIONS
QUALITY LEVEL "B"
__________ QUALITY LEVEL "C*
— e QUAUTY LEVEL D"
TEST HOLE (GL—A)
BRACKETS INDICATE
() INFORMATION OBTAINED
FROM RECORDS
- HOT SURVEYED, BASED

ON FIELD OQBSERVATION

; f

%;E-———-—_—_-—_—_.____EL_JW e

j//.---"_ "I'E'l,r-._ Ll
g -

(= I W

I somw =

L | |

= N\ 1sm é-v“n),ﬁm SIDEWALK [Ny <
~; 7L = — 1\

Y N x

S
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Standards — CSA S250

ZCSA $250-11

STANDARDS

Mapping of underground utility
infrastructure
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Standards — CSA S250

Feature Type Feature Attribution Graphic and Line text per Feature Field
(bold is min for paper plans) Note: Map insertion point shown in black Measurement
could be a call out Point
* multiple or single cable = 0 as place
holder in size means it takes up the width
of trench
* If owner’s name is large use abreviation
and note owner full name in map legend;
if unknown use “unkn”
Watermain Linear Owner * top of feature
Potable = WMP | feature | Feature dimension (dia, WxHxD) HAM-500-WMP-C * X,Y,Z - Points
Watermain Feature type abbreviation V2 N Ne along top of
Non-potable Material TV TR feature
= WMNP Spatial X, Y, Z % %y e,
Water Service Accuracy level (for point or line < & &
=Ws segment)
Additional optional data: VAN-500-WS-C-4
- company feature ID X5 "
- year placed or revised 2N ™
- quality level <) % %;6_
— lifecycle status (existing or abandoned) ) &)
- depth of cover
Hydrants = HYD | Point Owner * top — nut
feature | Feature dimension (hydrant lead size)
Utility feature Type abbreviation PEEL-150-HYD-M-4
Material
Spatial X, Y, Z
Accuracy level (for point or line ,,’0\
segment) ,ix,‘b"
Additional optional data:
- company feature ID
- year placed or revised
- quality level
- lifecycle status (existing or abandoned)
- horizontal perpendicular swing tie to
face of curb or to legal property limit

S

GTZ utility

engineers



Standards — CSA S250

Accuracy Description Reference
level

Accurate to within +/- 25 mm in the x, y, and z

1 coordinates, and referenced to an accepted geodetic Absolute
datum with a 95% confidence level.
Accurate to within +/- 100 mm in the x, y, and z

2 coordinates, and referenced to an accepted geodetic Absolute
datum with a 95% confidence level.
Accurate to within +/- 300 mm in the x, y, and z

3 coordinates, and referenced to an acceptable geodetic Absolute or
datum or topographical and cadastral features with a 95% relative
confidence level.
Accurate to within +/- 1000 mm in the x, y, and z

4 coordinates, and referenced to an acceptable geodetic Absolute or
datum or topographical and cadastral features with a 95% relative
confidence level.
Accurate to within +/- 1000 mm in the x and y

5 coordinates, and referenced to an acceptable geodetic Absolute or
datum or topographical and cadastral features with a 95% relative
confidence level.

0 No information available related to spatial accuracy.
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SUE and Risk Management

Cost | % "
= ~
~ N <[

c N & Project A — — —
) \ 2 "; Project B
= \ X g i1
it \ 0 o (= \
£ \ 04 2 E \ o
S \ g | % &1 3
= \ 9 o| |2 -
4= a \ b > c e QD ‘E Vo2
@) \ o = Y 3

al i m G0 o
%) \ o e =
) \ 2 *% = Acceptable risk
O X ﬂ ) =

\ | B8 B~
N ~ | "'D- - u‘__‘\-“_____
Information Information

UofT Study - ROI

= 54.62
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Guideline’s Process - Standards

Post Construction

|dentify Corridor  Complete Design Relocate Utilities Utlllty Close Out
* Subsurface Utility * Capital Project + Early works * Invoicing/Payment
Engineering » Utility Conflict Matrix * During construction » Claim Resolution
Investigation, + Utility Relocation * As Built Drawings,

ASCE 38-02 CSA 5250
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What is SUE

A branch of engineering practice that involves managing
certain risks associated with utility mapping at
appropriate quality levels, utility coordination, utility
relocation design and coordination, utility condition
assessment, communication of utility data to concerned
parties, utility relocation cost estimates, implementation
of utility accommodation policies and utility design.

Definition from CI/ASCE 38-02 &=
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SUE Quality Levels

engineers

PROJ. - g
04N )5

\GTZumm TEST HOLE DATA nall , 3 DAVENPORT RD

Most Accurate Least Accurate
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Drawing

LEGEND
GAS
AS SERVICE
WM WATER
WS WATER SERWICE
SAN SANITARY SEWER
SAN LAT, SANITARY LATERAL
STH STORM SEWER
STM LAT. STORM LATERAL
BE BURIED ELECTRIC
TR T
LINK UNKNOWN
FOC FIBRE OPTIC CABLE
TV CABLE TV
BT BURIED
TELECOMMUMICATIONS

QUALITY LEVEL "B”
__________ QUALITY LEVEL “C”
-——— QUALITY LEVEL D7

TEST HOLE (QL-A)
BRACKETS INDICATE

' INFORMATION OBTAINED
FROM RECORDS
HOT SURVEYED, BASED
. ON FIELD OBSERVATION \GTZ utility
engineers



Quality Level “D”

e Records Research
Quality Level ‘D’:

Information derived
from existing records or
verbal recollections.




QLD - Request Utility Information

T2 Uiy Engirwens Ine

1815 Dundes 1 E

‘ uu“t' & Flecx, Lang Tower
Whitty, Ontasie LIN 201

engmeers e
September 12th, 2014
To Whom It May Concem:

Re: Utility Record Information Request - 2346 - Rouse - Toronto - 82 Carnforth Rd
Thexsmmgalﬂrymmmw ) Carnforth Rd. Toronto, ON. The limits of the

We raquest that you forward any data on your proposed, existing, as constructed, and/or
abandonad plant Jocated in the mvestization area. Mnfummnwﬂlbemedfaphmmg
purposes. Information can be retumed in the form of hard copy redline dawings, as-built
records, utility maps, or electromic mark-ups. If vou would Iike a hard copy of the drawings
please J¢ us know, and they wall be sent to you

If you have any questions plese feel free to confact me.

Kavin Gonng
CADProject Coordimator
T: 9035-668-8822 x2537

E: kevin sorin=@tlue com
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QLD — Document Information

Received

Lrility Contact Sheet: CITY OF TORONTO
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Quality Level “C”

e Visible Features

Quality Level ‘C’:

Information obtained by
surveying and plotting
visible above ground utility
features and by using
professional judgement in
correlating this
information to the quality
level ‘D’ information.




QLC - Using Surveyed Surface
Features........

TEL=257.41

B450MM TSP

w

el st
 JeRBO Y =
s %Ez"ﬁg@ggzsﬁ

95 378
97,484

El=247.270
FLl=957.368

EC ROAD
El=2%7.485

EF
4 FAE EL=227.72

El =%FER70
[FS\B Dll_T—CEQ 3 L=297.812
EL=297.054 X ,

FE
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in combination with measuring depth
and visually verifying alignments.




QLC - As shown on drawing

TZ utility
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Quality Level “B”

* Designating
(Horizontal Position)

Quality Level ‘B’:

Information obtained
through the application of
appropriate surface
geophysical methods to
determine the existence and
approximate horizontal
position of the utilities.




QLB - As shown on drawing
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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

\GTZ utility
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Cable Locate Equipment

Principle

* Alternating current through a conductor induces a
magnetic field

Methods

. Direct connect
* Inductive coupling
. Induction
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Some cable locate equipment used
by T2
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Sonde

Principle

e Transmitter is transported through open conduit for
detection on the surface

Methods

e Fiberglass reel
e Tethered float
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CCTV Mapping
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CCTV — The Pro’s
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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.
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Quality Level “A”

* Test Holes (Precise

. . e S1-PTH-]
vertical & horizontal ~ e
alighment) e

o) 89

Quality Level ‘A’:
Precise horizontal & vertical
location of a utility by the

actual exposure & subsequent
measurement of the utility.




T2ue Air Vac Unit
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Hydro Vac Unit
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QLA - As shown on drawing
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Additional Services

 There are many other field tasks that
assist with SUE investigations:

A quality level will be assigned to utilities based on the
results of the following investigations.
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Chamber Investigations — Zoom
Camera



http://www.envirosight.com/products/quickview.html

Confined Space Entries
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Water Chamber Investigations

TOP VIEW
VIEW A-A
1.72
: VC ELEV - 60.17
g ; NORTHING - 5031137.97
= EASTING - 369939.82
RS RS R R RS R RS EEFREI RS 0k TOP OF PIPE - 58.45 (APPROX.
e HIGHWAY 417
LEES AVE TO CYRVILLE ROAD . v —
WATER CHAMBER INVESTIGATION TR CHESEDBY, | PRGBCTRG.
48 ME 80190582
ORI [DEGRED BY: | APPACVEDEY: | CPLSARG o
o SUBSURFACE UTILITY ”*
@T utility ENGINEERING INVESTIGATION| o VC9
engineers wrs | Aveezn




Telecom MH Investigations
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Aerial Inventory
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Final Deliverables

Compiling all available information with professionally
sighed & sealed deliverables. NOTES

THE UTILTY INFORMATION SHOWM ON THIS DRAWING WAS
COLLECTED IN ACCORDANCE TO ASCE STAMDARD 38-02.
THE INFORMATION IS SHOWM BY OQUALITY LEVEL WHICH
INDICATES THE LEVEL OF EFFORT UWSED TO CETERMINE
THE LOCATION OF THE DATA

QUALITY LEVEL "D" = INFORMATION DERMED
FROM EXISTING RECORDS OR VERBAL
RECOLLECTIONS.

QUALITY LEVEL "C" = INFORMATION OBTAINED
BY SURVEYING AND PLOTTING WISIBLE ABOVE
GROUND UTILITY FEATURES AND BY USING
PROFESSIONAL JUDGEMENT IN CORRELATING
THIS INFORMATION TO THE QUALITY LEWEL "D"
IMFORMATION.

QUALITY LEVEL "B" = INFORMATION OBTAINED
THROUGH THE APPLICATION OF APPROPRIATE
SURFACE GEOPHYSICAL METHODS TO DETERMIME
THE EXISTEMCE AMD APPROXIMATE HORIZOMTAL
POSIMION OF THE UTILIMES.

QUALITY LEVEL "A" — PRECISE HORIZONTAL
AND VERTICAL LOCATION OF UTILITES OBTAIMED
BY THE ACTUSL EMPOSURE aMD SUBSEQUENT
MEASUREMENT OF SUBSURFACE UTILITEES.

=/ = =" C D pDMmUuIE MO0 T —

L) THE CITY OF WINNIPEG

Winnipeg WATER AND WASTE DEPARTMENT

WINNIPEG NORTH END WATER POLLUTION
CONTROL CENTRE o e e

10101 A-=0002-013




SUE Summary
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